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BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE. 

THE of this year’s ing of the British Association was 
nnn a eh Becen of F y last. ee 
somewhat eo) the opening address of Lord Wrottesley, 
the t. referring briefly to certain Oxford associations 
of and criticising some late proceedings which have taken place 
at the university, he continued :— 

It is now time that I should direct my attention to the general 
domain of Science; but more particularly to that department to 
which my own labours, humble though they be, have been more 

ly devoted,—I mean the science of Astronomy—a science 
w whether we consider the surpassing interest of the subjects 
with which it is conversant, or the lofty nature of the speculations to 
which its inquiries lead, must ever occupy a most distinguished, if 
not the first, place among all others. 

In a discourse addressed in May, 1859, to the Imperial Academy 
of Sciences of Vienna, by the distinguished astronomer Littrow, a 
very full account is given of the voluntary contributions of the 
private observers of all nations to the extension of the science of 
astronomy ; and this discourse concludes with a remarkable sentence, 
of which our English amateurs may well be proud: he expresses a 
hope that on the next occasion in which he shall be called upon to 
dilate on the same theme he shall not as then have to mention 
English names in such preponderating numbors. q 

At the beginning of the year 1820, when the Astronomical Society 
was founded, the private observatories in this country were very 
few in number. re a 
remarkable stimulus to the cultivation of the science which it was 
intended to promote. I can 
fact that the “Nautical Almanac” now contains a list of no less 
than twelve private observatories in the United Kingdom, at nearly 
all of which some good work has been done; and, in addition to 
this, some observatories, which have been since discontinued, have 

rformed most important services—I may instance that of the two 

erschels at Slough, and that of Admiral Smyth at Bedford. — 

It may not be uninteresting if I describe the nature and utility of 
some of the results which these several establishments have fur- 
nished to the world; I say the world advisedly, for scientific facts 
are the common inheritance of all mankind. f 

But first a word as to the peculiar province of the observatories 
which are properly called “ public,” such as the far-famed insti- 
tution at Greoneteh. Their task is now more peculiarly to establish, 
with the last degree of accuracy, the places of the principal heavenly 
bodies of our own system, and of the brighter or fundamental fixed 
stars, which are about 100 in number. But in the early stages of 
astronomy, we were necessarily indebted to public observatories for 
all the data of the science. On the other hand, their volunt 


The establishment of that society gave a most | 


give no better proof of this than the | 


similarly tenanted. Now, the nearest fixed star of our star system 
whose ce has been measured, is the brightest in the con- 
stellation Centaur, one of the Southern constellations, and this 
nearest is yet so far removed, that it takes light, travelling at the 
rate of about 192,000 miles per second, three years to arrive at the 
earth from that star. When we gaze at it, therefore, we see it only 
as it existed three years ago; some great convu of nature may 
have since destroyed it. But there are many bright stars in 
our own system, whose distance is so much greater than this, 
as a Cygni, for example, that astronomers have not suc- 
ceeded in measuring it. What, then, must be the distance of 
these nebulew, with which so much space is filled; every com- 
ponent star in which may be a sun, with its own system of 
planets and comets revolving round it, oe pam inhabited by 
myriads of inhabitants? What an overpowering view does this 
give us of the extent of creation! component stars of these 
nebule are so faint, and, apparently, so close ther, that it is 
necessary to use telescopes of great power, and with apertures so 
large as to admit a t amount of light for their observation. We 
owe it more capesidliy four individaals that telescopes have been 
constructed, at a great cost and with great mechanical skill, sutti- 
ciently powerful to penttrate these depths of space. Those four 
individuals are the Herschels, father and son, Lord Rosse, and Mr. 

Lassell. That praiseworthy nobleman, Lord Rosse, began his 
meritorious career by obtaining a first class at this university, and 
has, as you know, spent large sums of money and displayed consi- 
derable mechanical genius in erecting, near his own castle in 
Ireland, an instrument of far greater power than any other in the 
world; and with it he has observed these nebulw, and employed 
skilful artists to delineate their forms; and he has moreover made 
the very curious discovery that some of them are arranged in a 
spiral form, a fact which gives rise to much interesting speculation 
on the kind of forces by which their parts are held together. It 
were much to be wished that observations similar to these, and with 
instruments of nearly the same power, should be made of the 
Southern nebulz also, that this generation might be able to leave to 
posterity a record of their present configurations. The distinguished 
astronomer, Mr. W. Lassell, the discoverer of Neptune's satellite, 
has just finished, at his own cost, an instrument equal to the task, 
mounted equatorially ; and I am not without hope that it may, at 
perhaps no very distant period, be devoted to its accomplishment. A 
recent communication from him to the Astronomical ety expresses 
satisfaction with the mounting of his instrument, and after many 
trials its great speculum has at last come forth nearly perfect from 
his laboratory. 

I am, however, warned by the lapse of time that it will not be 
possible for me to exhaust the whole field, the limits of which I have 
sketched, in which private enterprise has been assiduously at work 
to } 








rivals occupy that portion of the great astronomical field which is 
untilled by the professional observer, roving over it according to 
their own free will and pleasure, and cultivating with industrious 
hand such plants as the more continuous and severe labours of the 
public astronomer leave no time or opportunity to bring to maturity. 

The observations of our private observers have been chiefly 
devoted to seven important objects :— 

First. The observing and mapping of the stars, under 
which term I include all those which do not form the peculiar 
province of the public observer. re . 

Secondly. The observations of the positions and distances of 
double stars. 

Thirdly. Observations, delineations, and catalogues of the nebule. 

Fourthly. Observations of the minor planets. 

Fifthly. Cometary observations. 

Sixthly. Observations of the solar spots, and other phenomena on 
the sun’s disc. . y 

Seventhly. Occultations of stars by the moon, eclipses of the 
heavenly bodies, and other occasional extra-meridianal observation. 

And first as to cataloguing and mapping the smaller stars. This 
means, as you know, the accurate determination by astronomical 
observation of the places of those objects, as referred to certain 
assumed fixed points in the heavens. The first Star Catalogue, 
worthy to be so called, is that which goes by the name of Flam- 
steed’s, or the British Catalogue. It contains above 3,000 stars, and 
is the produce of the labours of the first Astronomer Royal of Green- 
wich,—labours prosecuted under circumstances of ay difficulty, 
and the results of which were not given to the world in a complete 
form till many years had elapsed from the time the observations 
were made, which was during the latter half of the seventeenth 
century. About the middle of the eighteenth century, the cele- 
brated Dr. Bradley, who also filled the post of Astronomer Royal, 
observed an almost equally extensive catalogue of stars, and 
the beginning of the nineteenth century gave birth to that of 
Piazzi of Palermo. These three are the most celebrated of what 
may be now termed the ancient catalogues. About the year 1830, 
the attention of modern astronomers was more particularly directed 
to the expediency of re-observing the stars in these three catalogues 
—a task which was much facilitated by the publication of a ver 
valuable work of the Astronomical Society, which rendered the cal- 
culations of the observations to be made comparatively easy, and, 
accordingly, observations were commenced and completed in several 
public and private observatories, from which some curious results 
were deduced; as, ¢.g., sundry stars were found to be missing, and 
others to have what is called and motion. And now a word as to 
the utility of this course of observation. It is well observed by Sir 
John Herschel, “that the stars are the landmarks of the universe; 
every well-determined star is a point of departure which can never 
deceive the astronomer, geographer, navigator, or surveyor.” We 
must have these fixed points in order to refer to them all the obser- 
vations of the wandering heavenly bodies, the planets and the 
comets. By these fixed marks we determine the situation of places 
on the earth’s surface, and of ships on the ocean. When the places 
of the stars have been registered, celestial charts are constructed ; 
and, by comparing these with the heavens, we at once discover 
whether any new body be present in the particular locality under ob- 
servation ; and thus have most of the fifty-seven small or minor planets 
between Mars and Jupiter been discovered. The observations, how- 
ever, of these smaller stars, and the_registry of their places in cata- 
logues, and the comparisons of the results obtained at different and 
distant periods, have revealed another extraordinary fact—no less 
than that our own sun is not fixed in space, but that it is constantly 
moving forward towards a point in the constellation Hercules, at the 
rate, as it is supposed, of about 18,000 miles an hour, carrying with it 
the whole planetary and cometary system ; and, if our sun moves, pro- 
bably all the other stars or suns move also, and the whole universe 
is in a perpetual state of motion through space. 

The second subject to which the attention of private observers 
has been more particularly directed, is that of double or multiple 
stars, or those which, being situated very close to one another, 
appear single to the naked eye; but when viewed through powerfu 
telescoxes are seen to consist of two or more stars. The measuring 
the angles and distances from one another of the two or more com- 
ponent stars of these systems, has led to the discovery that many of 
these very close stars are, in fact, acting as suns to one another, and 
revolving round their common centre of gravity, each of them 
probably carrying with it a whole system of planets and comets, 
and, perhaps, each carried forward through space like our own sun. 
It became then a point of great interest to determine whether bodies 
so far removed from us as these systems observed Newton’s law of 
gravity, and to this end it was necessary to observe the angles and 
distances of a great number of these double stars, scattered every- 
where oe the heavens, for the purpose of obtaining data to 
compute their orbits. This has been done, and chiefly by private 
observers; and the result is that these distant bodies are found to be 
obedient to the same laws that prevail in our own system. 

The nebulw are, as it were, systems or rings of stars scattered 
through space at incredible distances from our star system, and per- 
haps from one another; and there are many of these mysterious 
clouds of light, and there may be endless invisible regions of space 





‘ge the bounds of astronomical knowledge. I will, therefore, 
pass at once to the two most interesting subjects which remain— 
yw observations of comets, and of peculiar appearances on the sun’s 
isc. 

Of all the phenomena of the heavens, there are none which excite 
more general interest than comets—those vagrant strangers, the 
gipsies as they have been termed of our solar system, which often 
come we know not whence, and at periods when we least expect 
them: and such is the effect produced by the strangeness and sudden- 
ness of their appearance, and the mysterious nature of some of the 
facts connected with them, that while in ignorant times they excited 
alarm, they now sometimes seduce men to leave other employments 
and become astronomers. Now, though the larger and brighter comets 
naturally excite most general public interest, and are really valuable to 
astronomers, as exhibiting appearances which tend to throw light 
on the internal structure of these bodies, and the nature of the 
forces which must be in operation to produce the extraordinary 
phenomena observed, yet some of the smaller telescopic comets 
are, perhaps, more interesting in a po ery int of view. Thus 
the six periodical comets, the orbits of which have been determined 
with tolerable accuracy, and which return at stated intervals, are 
extremely useful, as being likely to disclose facts of which, but !or 
them, we should possibly have ever remained ignorant. ‘Thus, for 
example, when the comet of Encke, which performs its revo- 
lution in a period of a little more than three years, was ob- 
served at each return, it disclosed the important and unex- 
pected fact that its motion was continually accelerated. At each 
successive approach to the sun it arrives at its perihelion sooner 
and sooner; and there is no way of accounting for this so 
satisfactory as that of supposing that the space, in which the 
planetary and cometary motions are pesteomel | is everywhere per- 
vaded by a very rarefied atmosphere or ether, so thin as to exercise 
no perceptible effect on the movements of massive solid bodies like 
the planets, but substantial enough to exert a very important 
influence on more attenuated substances moving with great velocity. 
The effect of the resistance of the ether is to retard the tangential 
motion, and allow the attractive force of gravity to draw the body 
nearer to the sun, by which the dimensions of the orbit are con- 
tinually contracted and the velocity in it augmented. The final 
result will be that, after the lapse of ages, this comet will fall into 
the sun; this body, a mere hazy cloud, continually flickering as it 
were like a celestial moth round the great luminary, is at some 
distant period destined to be mercilessly consumed. Now the dis- 
covery of this ether is deeply interesting as bearing on other im- 
portant physical questions, such as the undulatory theory of light; 
and the probability of the future absorption of comets by the sun is 
important as connected with a very interesting speculation by Pro- 
fessor William Thomson, who has suggested that the heat and light 
of the sun may be from time to time replenished by the falling in 
ana absorption of countless meteors which circulate round him; and 
here we have a cause revealed which may accelerate or produce 
such an event. 
| In the progress of science it often happens that a particular class 

of observations, all at once, and owing to some peculiar circum- 
| Stance, attracts very general attention and becomes deeply interest- 
, ing. This has been the case within the last few years in reference 

to observations of the sun’s disc, which were at one time made by 
, very few individuals, and were indeed very much neglected both by 
| professional and amateur astronomers. During this season of com- 
| parative neglect there were not, however, wanting some enthusiastic 
| individuals who were in silence and seclusion obtaining data of 

great importance. 

On the Ist of September last, at 11.18 a.m., a distinguished astro- 
nomer, Mr. Carrington, had directed his telescope to the sun, and 
was engaged in observing his spots, when suddenly two intensely 
luminous bodies burst into view on its surface. They moved side by 
side through a space of about 35,900 miles, first increasing in bright- 
ness, then fading away ; in five minutes re | had vanished. They did 
not alter the shape of a group of large black spots which lay directly 
in their paths. Momentary as this remarkable phenomenon was, it 
was fortunately witnessed and confirmed, as to one of the bright 
lights, by another observer, Mr. Hodgson, at Highgate, who, by a 
happy coincidence, had also his telescope direc to the great 
luminary at the same instant. It hn | be, therefore, that these 
two gentlemen have actually witn the process of feeding the 
sun by the fall of meteoric matter; but however this may be, it is a 
remarkable circumstance, that the observations at Kew show that on 
the very day, and at the very hour and minute of this unexpected 
and curious phenomenon, a moderate but marked magnetic dis- 
turbance took place; and a storm or great disturbance of the 
magnetic elements occurred four hours after midnight, extending to 
the southern hemisphere. ‘Thus is exhibited a seeming connexion 
between magnetic phenomena and certain actions place on 
the sun’s disc—a connexion which the observations of Schwabe, 
compared with the magnetical records of our colonial observatories, 
had already rendered nearly certain. The remarkable results 
derived from the comparison of the magnetical observations of 
Captain Maguire on the shore of the Polar Sea, with the contem- 
poraneous records of these observatories, have been described by me 
on a former occasion. The delay of the Government in re-esta 
j blishing the colonial observatories has hitherto retarded that further 
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development of the magnetic laws, which would doubtless have 
resulted from the prosecution of such researches. 


We may derive an important lesson from the facts above alluded 
to. Here are striking instances in which — observations 
of natural phenomena have been strangely quite unexpectedly 
connected together: this tends powerfully to prove, if proof were 
necessary, that if we are really ever to attain to a satisfactory 
knowledge of Nature's laws, it must be accomplished by an 
assiduous watching of all her phenomena, in every department iut» 
which natural ce is divided. Experience shows that such 
observations, if made with all those precautions which long practice 
anions evens ae ee often lead to pA atesorvog 
which cannot be at foreseen by the observers, though many years 
may elapse before the whole harvest is reaped. te 

I cannot allude to the subject of Arctic voy 
tulating the association on the safe return of Sir 
and his gallant band, after accomplishin 
a ob ject of their interesting mission. 
plis 


without congra- 
id M‘Clintock 
safely and satisfactorily 
] great results accom- 
with such small means, and chiefly by the display of those 
qualities of indomitable courage, energy, and perseverance which 
ward... the a in L.. hour of need, are the theme of 
gene miration; but I may itted in to ex 
some t, that it was left to the devoted affection of a widowed 
lady, slightly aided by private contributions, to achieve a victory 
in which the honour of the nation was so largely involved,—the 
rather that the danger of the enterprise, the pretext for non-inter- 
ference, was much enhanced thereby, and the accessions to our 
scientific and geographical knowledge proportionably curtailed. 


The instances to which I have alluded are only a few of many 
which could be adduced of an insufficient appreciation of certain 
objects of scientific research. Large sums are expended on matters 
connected with science, but this is done on no certain and uniform 
system ; and there is no proper security that those who are most 
competent to give good advice on such questions should be the actual 
persons consulted. It was partly with the hope of remedying these 
defects and of generally improving the position of science in the 
country in its relation to the Government, that the parliamentar: 
committee of this association was established ; and it was partly wii 
the same hope that I was induced to accept the honourable oltice of 
President of the Royal Society, though conscious at the time that 
there were very many far better qualified than myself to hold it. 
Many of those whom I am now addressing are aware of the steps 
which were adopted by the parliamentary committee, and subse- 
quently by the committee of recommendations of this association, for 
the purpose of collecting the opinions of the cultivators of science on 
the question,— Whether any measures could be adopted by Govern- 
ment or Parliament that would improve our position? The question 
was afterwards referred to and discussed by the Council of the Royal 
Society, who, on the 15th of January, 1857, agreed upon twelve 
resolutions in reply thereto. T utions recommend, amon 
other things, that Government grants in aid of local funds shoul 
be applied towards the teaching of science in schools, the formation 
of provincial museums and libraries, an: the delivery of lectures by 
competent persons, accompanied by examinations; and finally, that 
some existing scientific body, or some board to be created for the 
purpose, should be formally recognised, which might advise the 
Government on all matters connected with science, and especially on 
the prosecution, reduction, and publication of scientitic researches, 
and the amount of parliamentary or other grants in aid thereof; also 
on the general principles to be adopted in reference to jpublic scientitic 
appointments, and on the measures necessary for the more 
diffusion of a knowledge of om ~cience among the nation at 
large; and which might also be consulted by the Government on the 
grants of pensions to the cultivators of science. I was requested to 
transmit these resolutions to Lord Palmerston, and also to the 
parliamentary committee of this association. Since that period these 
resolutions have been discussed by that committee; but partly because 
some of its most influential members have expressed grave doubts as 
to the expediency of urging their adoption at all, and partly for want 
of a favourable opportunity for bringing them forward, nothing 
further has as yet been done. I thought, however, that the time 
was arrived at which it was only proper that I should explain the 
steps which had been already taken, and the actual in 
which the question now stands. If it be true, as some of our friends 
imagine, that the recognition of such a body as has been above 
described, however useful it might prove if the public were disposed 
to put confidence in its suggestions, would only a t that feeling 
of jealousy which is disposed to view every cpoiation for aid to 
scientific research in the light of a request for some boon, 
to be bestowed on some favoured individual, then, indeed, its institu- 
tion would not be expedient. I only wish that who enter- 
tain such views would pay some attention to the working of the 
Government Grant Committee of the Royal Society, a body com- 
posed of forty-two persons selected from among the most eminent 
cultivators of science, and which is entrusted with the distribution 
of an annual sum of £1,000, placed by Parliament at the dis; of 
the Royal Society, at the suggestion of Lord John Russell, in aid of 
scientitic inquiries. One of the rules of that committee is, that no 
sum whatever shall be given to defray the merely ex- 
penses of the experimenters; all is spent on materials, and the 
construction or purchase of instruments, except in a very few and 
rare instances in which travelling expenses form the easential feature 
of the outlay. A list of the objects to which the grants are devoted 
has been published by Parliament; among them are inseoesting 
investigations into the laws of heat, the strength of materials 
in building, the best form of boilers, from the bursting of which so 
many fatal accidents are continually occu , the electric con- 
ductivity of metals, so important for telegraphic communication, 
and into many other questions, in the solution of which the public 
gouty have the deepest interest. The cost of these researches 

as been defrayed by these valuable grants. They have ided 
also for the construction of better and standard and 
magnetical instruments, for the execution of valuable drawings 
of scarce fossils and zoological specimens collected with great 
labour by distinguished naturalists, for the reduction and pub- 
lication of astronomical observations by some of our most 
highly-esteemed astronomers, and for physiological researches which 
bave an important bearing on our knowledge of the human frame. 
Time, indeed, would fail me were I to attempt to describe all the 
good done, and perhaps evil prevented, by the distribution of these 
grants ; and ye no portion of the money can be said to be — 
received by those to whom it is appropriated, inasmuch as it is 
spent in the various means and appliances of research; in short, to 
quote from a letter addressed to the Secretary of the Treasury, at a 
time when the grant was temporarily withheld, « by the aid of this 
contribution the Government has, in fact, ob for the advance- 
ment of science and the national character the personal and 
tous services of men of first-rate eminence, which, without th 
paratively small assistance, would not have been so applied. 
think that we were justified in terming this assistance small; for it 
is really so in comparison with the amount of other sums which are 
applied to analogous objects, but without that wholesome control of 
intelligent distributors, ee and intimately conversant with 
the characters and competency of these who spply for the - 
The recognition of such a board as has been sketched out the 
Council of the Royal porte mee not lead to a greater ex ture 
of public money ; indeed it is much more likely to curtail it, as some 
who now apply for aid through the interest of persons having infiu- 
ence with those in authority, who are generally but ill-informed on 
the subject-matter of the application, would hesitate long before 
made a similar request to who are thorougbly conversant 
it; and it is on this account that comparatively few of the applica- 
tions to the Government Grant Committee are vey Moreover, 
inasmuch as every t passed by py would after- 
wards receive the soc. scrutiny of Parliament, w sanction 
must, of course, be obtained, I am dis to think 
support the establishment of such a tcientific 
recognition by the State of some existing scientific body in that 
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mes. I should be advocating that which would prove a valuable 
ion to the institutions of my country. 
Before I finally conclude my observations on the important 
ee hae sabes aps, I 
already said too much, at the risk ot 5 you I must 
guard myself against one misapprehension, and that is, that we are 
anxious to obtain a large augmentation of the £1,000 now voted by 
Parliament. ‘(his is by no means our wish. That annual sum is in 
ordinary years sufficient, and sometimes more than sufficient, and 
there is nothing that would be more eee than any large in- 
crease; but there is a very general feeling among those most com- 


petent to form an opinion om these matters, that when the well- 
considered interests of science and the national demand an 


extraordinary outlay, such as cannot be defrayed out of the pro- 
ceeds of the ordinary yearly grant,—as, for example, for surveying 
and exploripg expeditions, for the establishment and maintenance of 
magnetic observatories, for the purchase of costly astronomical in- 
struments, for expensive astronomical excursions, such as that to 
Teneriffe—that the expediency of the grant is more likely to be 
fer investigated and tested if referred to those whose avocations 

ave given them the requisite knowledge, than if the concession or 
Tejection of the proposal be permitted to depend on such accidents as 
whether this or that individual apply, or this or that statesman fill 
the office of Chancellor of the Exchequer. 

I trust that I may be pardoned the long digression in which I have 
induled, in consideration of the importance of the subject. 

Having detailed some of the valuable services of our amateur 
astronomers, let me not be accused of being unjust to the profes- 
sional contributors to the data of that noble science. Most valuable 
star catalogues have resulted from the labours of our public obser- 
vatories, and from Greenwich in particular. There are also two 
obseryatories which have, as it were, a quasi public character, viz., 
the Radcliffe Observatory and that of hugh, which have con- 
tribated much to this department of astronomy. Your former 

ident, the plished and learned Dr. Robinson, of Armagh, 
bas lately presented to the astronomical world a catalogue of the 
places ef more than 5,00 stars, and in so doing has conferred a 
most important benetit on his favourite science. 

But it would be an unpardonable omission were I to neglect to 
express our gratitude to our great national institution at Greenwich 
for the manner in which it has consistently discharged the task im- 
posed upon it by its founder and those who inaugurated its first 
proceedings. The duty assigned to it was “to rectify the tables of 
the motions of the heavens and the places of the fixed stars, in 
order to find out the so-much-desiced longitude at sea, for perfecting 
the art of navigation ;” and gloriously has it executed its task. For 
two centuries it has been at work, endeavouring to give to the de- 
terminations of the places of the principal fixed stars and of the 
asec | bodies of our own solar system, and more especially of the 
moon, the utmost degree of precision; and during the same period, 
the master minds ot Europe have been engaged in perfecting the 
analytical theory, by which the many and most perplexing in- 
equalities of the moon’s motion must be accounted for and repre- 
sented, before tables can be constructed giving the place of our 
satellite with that accuracy that the modern state of science demands. 

The very important task of calculating such tables has just been 
finished. Our able and accomplished director of the National 
Observatory, Mr. Airy, bad caused all the observations of the moon 
made at Greenwich, from 1750 to 1830, to be reduced upon one 
uniform system, employing constants derived from the best modern 
researches ; and a distinguished Danish professor, who had been for 
some tine engaged in calculating new tables of the moon, availed 
himself of the data so furnished. Professor Hansen happily brought to 
his task all the accomplishments of a practised observer, and of one of 
the most able analysts of modern times, combined with the most 
determined industry and perseverance. In the completion of it he 
was liberally assisted by our Government, at the time when an 
unhappy war had deprived the Danish Government of the means of 
further aiding their professor, and a great astronomical work had 
been suspended for want of £300—a sum which many do not hesi- 
tate to spend on the purchase of some useless luxury. Professor 
Hansen's tables are now finished and published. They agree 
admirably with the Greenwich observations, with which they have 
been compared, anc the mode of their execution has been approved 
by those competent to express an opinion on such a subject. They 
have been rewarded also with the gold medal of the Astronomical 
Society, a distinction never lightly bestowed. 

In paying this tribute to the merit of Professor Hansen, 1 must 
not be understood as wishing to ignore, far less depreciate, that of 
three very eminent geometers—Plana, Lubbock, and Pontécoulant, 
who have devoted years of anxious and perhaps ill: requited labour 
to the investigation of the lunar inequalities, but who have never 
yet embodied the results in the only form useful to navigation, that 
of tables. 

A curious controversy has lately arisen on the subject of the 
acceleration of the moon's motion, which is now exciting great 
interest among mathematicians and physical astronomers. Professor 
Adams and M. Delaunay take one view of the question; MM. 
Plana, Pontécoulant, and Hansen the other. Mr. Airy, Mr. Main, 
the President of the Astronomical Society, and Sir John Lubbock 
support the conclusicns at which Professor Adams has arrived. 
fhe question in dispute is strictly mathematical; and it is a 
very remarkable circumstance in the history of astronomy, that 
such great names should be ranged on opposite sides, seeing 
that the point involved is really no other than whether certain 
analytical operations have been conducted on right principles; 
and it is a proof, the efore, if any were wanting, of the extra- 
ordinary complexity and difficulty of these transcendental in- 
quiries. ‘The controversy is of the following natare:—‘Phe moon's 
motion round the earth, which would be otherwise uniform, is dis- 
tuibed by the sun’s attraction; any cause therefore which affects 
the amount of that attraction affects also the moon's motion: now, 
as the eccentricity of the earth's orbit is gradually decreasing, the 
average distance of the sun is slightly increasing every year, and 
his disturbmg force becomes less ; hence the moon is brought nearer 
the earth, but at the rate of Jess than 1 in. yearly ; her gravitation 
towards the earth is greater and her motion is proportionably acce- 
lerated. It is on the secular acceleration of the moon’s mean motion, 
arising from this minute yearly approach, that the dispute has 
arisen ; so infinitesimally small are the quantities within the reach 
of modern analysis. Mr. Adams asserts that his predecessors have 
improperly omitted the consideration of the effect produced by the 
action of that part of the sun's disturbing force which acts in the 
direction of a tangent to the moon's orbit, and which increases the 
velocity ; his opponents deny that it is necessary to take this into 
account at all. tad not M. Delaunay, an able French analyst, by 
a perfectly indepeudent process, conurmed the results of Professor 
Adams, we should have had the English and Continental astrono- 
mers waging war on an algebraical question. On the other hand, 
however, the computations of the ancient lunar eclipses support the 
views of the Continent ; but if Mr. Adams’s mathematics are cor- 
rect, this only shows that there must be other causes in operation, 
as yet undiscovered, which influence the result; and it is not at all 
unkkely that this most curious and interesting controversy will 
eventually lead to some important discovery in physical astronomy. 

You aré aware that at the suggestion of Sir John Herschel an 
instrument was constructed for the Kew Observatory, to which the 
name of Photoheliograph has been given, because it is adapted 
solely to the purpose of obtaining photographic representations of 
the appearances of the sun’s disc. any difficulties have been en- 
countered in the use of this instrument ; but by the zealous exertions 
of the Iate Mr. Welsh, Mr. Beckley, and Mr. De la Rue, they have 
been overcome. It is to the last-named eman, so distinguished 





for his successful prosecution of celestial photography, that the 
Royal Society have entrusted a grant of money to enable him to 
transport the photoheliograph to Spain, to observe the total eclipse 
of the sun, which is now approaching, and great interest will attach 
to records of thé phenomena of the eclipse thus obtained. 

In chemistry 1 am informed that great activity has been displayed, 
especially in the organic department of the science. For several 


years past processes of substitution (or displacement of one element 
or organic group by another element or p More or geen os} 
have been the main agents ay sal in investigation, and the 
results to which they have led have truly wonderful ; enabling 
the chemist to group together several compounds of comparatively 
simple constitution into others much more complex, and thus to 
imitate, up to acertain point, the phenomena which take place 
within the wing plant or animal. It is not, indeed, to be antici- 
pated that the chemist should ever be able to produce by the opera- 
tions of the laboratory the arrangement of the elements in the forms 
of the vegetable cell or the animal fibre ; but he may hope to succeed 
in preparing some of the complex results of secretion or of chemical 
changes produced within the living organism—changes which furnish 
definite crystallisable compounds, such as the formiates and the 
acetates, and which he has actually obtained by operations indepen- 
dent of the plant or the animal. 

Hofmann, in pursuing the chemical investigation of the re- 
markable compound which he has termed triethylphosphine, 
has obtained some very singular compound ammonias. Triethyl- 
phosphine is a body which takes tire spontaneously when its 
vapour is mixed with oxygen, at a temperature a little above 
that of the body. It may be regarded as ammonia, in which 
an atom of phosphorus has taken the place of ren and 
in which the place of each of the three atoms of hydrogen 
in ammonia is supplied by ethyl, the peculiar hydrocarbon 
of ordinary alcohol. From this singular base Hofmann has suc- 
ceeded in procuring other coupled bases, which though they do not 
correspond to any of the natural alkalies of the vegetable kingdom, 
such as morphia, quinia, or strychnia, yet throw some light upon 
the mode in which complex bodies more or less resembling them 
have been formed. 

The power which nitrogen possesses of forming a connecting link 
between the groups of substances of comparatively simple constitu- 
tion, has been remarkably exemplitied by the discovery of a new 
class of amide acids by Griess, in which he has pointed out a new 
method, which admits of yery general application, of producing 
complex bodies related to the group of acids, in some measure ana- 
logous to the Poly-ammonias of Hofmann. } 

urning to the practical applications of chemistry, we may refer 
to the beautiful dyes now extracted from aniline, an organic base 
formerly obtained as a chemical curiosity from the products of the 
distillation of coal-tar, but now manufactured by the hundred- 
weight in consequence of the extensive demand for the beautiful 
colours known as mauve, Magenta, and Solferino, which are pre- 
pared by the action of -oxidising agents, such as bichromate of 
potash, corrosive sublimate, and iodide of mercury upon aniline. 

Nor has the inorganic department of chemistry been deprived of 
its due share of important advances. Schénbein has continued his 
investigations upon ozone, and bas added many new facts to our 
knowledge of this interesting substance; and Andrews and Tait, by 
their elaborate investigations, have shown that ozone, whether ad- 
mitted to be an allotropic modification of oxygen or not, is certainly 
much more dense than oxygen in its ordinary condition. _ 

In metallurgy we may point to the investigations of Deville upon 
the platinum group of metals, which are especially worthy of re- 
mark on account of the practical manner in which he has turned to 
account the resources of the oxy-hydrogen blowpipe, as an agent 
which must soon be very generally adopted for the liner description 
of metallurgic operations at high temperatures. By using lime as 
the material of his crucibles, and as the support for the metals upon 
which he is operating, several very important practical advantages 
have been obtained. ‘The material is sufficiently infusible to resist 
the intense heat employed; it is a sufficiently bad conductor of heat 
to economise very perfectly the high temperature which is generated ; 
and it may be had sufficiently free from foreign admixture to pre- 
vent it from contaminating the metals upon which the operator is 
employed. ‘ : . 

The bearing of some recent geological discoveries on the great 
question of the high antiquity of man was brought before your 
notice at your last meeting at Aberdeen, by Sir Charles Lyell, in his 
opening address to the Geological Section. Since that time many 
French and English naturalists have visited the valley of the 
Somme, in Picardy, and contirmed the opinion originally published 
by M. Boucher de Perthes, in 1847, and afterwards confirmed by 
Mr. Prestwich, Sir C. Lyell, and other geologists, from personal 
examination of that region. It appears that the position of the rude 
flint implements, which are unequivocally of human workmanship, 
is such, at Abbeville and Amiens, as to show that they are as 
ancient as a great mass of gravel which fills the lower parts of the 
valley between those two cities, extending above and below them. 
This gravel is an ancient fluviatile alluvium by no means confined to 
the lowest depressions (where extensive and deep peat-mosses now 
exist), but is sometimes also seen covering the slopes of the 
boundary hills of chalk at elevations of 80 ft. or 100 ft. above the 
level of the Somme. Changes, therefore, in the physical geography 
of the country, comprising both the filling up with sediment and 
drift, and the sanial re-excavation of the valley, have happened 
since old river-beds were, at some former period, the receptacles of 
the worked flints. The number of these last, already computed at 
above 1,400 in an area of fourteen miles in length, and half a mile in 
breadth, has afforded to a succession of visitors abundant opportu- 
nities of verifying the true geological position of the implements. 
The old alluvium, whether at higher or lower levels, consists not 
only of the coarse gravel with worked flints above mentioned, but 
also of super-imposed beds of sand and loam, in which are many 
freshwater and land shells, for the most part entire, and of species 
now living in the same part of France With the shells are found | 
bones of the mammoth and an extinct rhinoceros, A. tichorhinus, an | 
extinct species of deer, and fossil remains of the horse, ox, and other | 
animals. ‘Ihese are mct with in the overlying beds, and sometimes | 
also in the gravel where the implements occur. At Menchecourt, in | 
the suburbs of Abbeville, a nearly entire skeleton of the Siberian | 
rhinoceros is said to have been taken out about forty years ago, a 
fact affording an answer to the question often raised, as to whether 
the bones of the extinct mammalia could have been washed out of | 
an older alluvium into a newer one, and so re-deposited and mingled | 
with the relics of human workmanship. Far-fetched as was this 
hypothesis, I am informed that it would not, if granted, have | 
seriously shaken the proof of the high antiquity of the human pro- 
ductions, for that proof is independent of organic evidence or fossil | 
remains, and is based on physical data. As was stated to us last | 
year by Sir C. Lyell, we should still have to allow time for great 
denudation of the chalk, and the removal from place to place, and 
the spreading out over the length and breadth of a large valley of 
heaps of chalk flints in beds from 10 to 15 ft. in thickness, covered | 
by loams and sands of equal thicknes-, these last often tranquilly | 
deposited, all of which operations would require the supposition of a | 
great lapse of time. 

That the mammalia Fauna, preserved uncer such circumstances, | 
should be found to diverge from the type now established in the | 
same region, is consistent with experience; but the fuct of a forcign | 
and extinct Fauna was not needed to indicate the great age of the | 
gravel containing the worked flints. | 
Another independent proof of the age of the same gravel and its 
associated fossiliferous loam is derived from the large deposits of | 
peat above alluded to, in the valley of the Somme, which contain 
not only monuments of the Roman, but also those of an older stone | 
period, usually called Celtic. Bones, also, of the bear, of the species 
still inhabiting the Pyrenees, and of the beaver, and many large 
stumps of trees, not yet wellexamined by botanists, are found in 
the same peat, the oldest portion of which belongs to times far | 
beyond those of tradition; yet distinguished geologists are of | 
opinion that the growth of all the vegetable matter, and even the | 
original scooping out of the hollows containing it, are events long 
posterior in date to the gravel with flint implements, nay, posterior 
even to the formation of the uppermost of the layers of loam with 
freshwater shells overlying the gravel. 

The exploration of caverns, both in the British Isles and other 
| parts of Europe, has in the last few years been prosecuted with 
renewed ardour and success, although the theoretical explana- 





tion of many of the a brought to light seems as to 
baffle the skill of the Riot gectonues” Dr, Falconer has pete us 
an account of the remains of several hundred hi 


popotami, obtained 
from one cavern, near Palermo, in a locality dhees there is now no 
running water. The same paleontologist, aided by Colonel Wood, 
of Glamorganshire, has recently extracted frem a single cave in the 
Gower peninsula of South Wales a vast quantity of the antlers of 
a reindeer (perhaps of two species of reindeer), both allied to the 
living one. These fossils are most of them shed horns; and there 
have been already no less than 1,100 of them dug out of the mud 
filling one cave. 

In the cave of Brixham, in Devonshire, and in another near 
Palermo, in Sicily, flint implements were observed by Dr. Falconer, 
associated in such a manner with the bones of extinct mammalia, 
as to lead him to infer that man must have co-existed with several 
lost s; of quadrupeds; and M. de Vibraye has also this spring 
called attention to analogous conclusions, at which he has arrived by 
studying the position of a human jaw with teeth, accompanied by 
the remains of a mammoth, under the stalagmite of the Grotto 
d’Arcis, near Troyes, in France. 

In the recent progress of physiology, I am informed that the 
feature perhaps most deserving of note on this occasion is the more 
extended and successful application of chemistry, physics, and the 
other collateral sciences to the study of the animal and vegetable 
economy. In proof I refer to the great and steady advances which 
have, within the last few years, been made in the chemical history of 
nutrition, the statics and dynamics of the blood, the investigation of 
the physical phenomena of the senses. and the electricity of nerves 
and muscles, Even the velocity of the nerve-force itself has been 
submitted to measurement. Moreover, when it is now desired to 
apply the resources of geometry or analysis to the elucidation of the 
phenomena of life, or to obtain a mathematical expression of a phy- 
siological law, the first care of the investigator is to acquire precise 
experimental data on which to proceed, instead of setting out with 
vague assumptions, and ending with a parade of misdirected skill, 
such as brought discredit on the school of the mathematical phy- 
sicians of the Newtonian period. 

But I cannot take leave of this department of knowledge without 
likewise alluding to the progress made in scrutinising the animal 
and vegetable structure by means of the microscope—more particu- 
larly the intimate organisation of the brain, spinal cord, and organs 
of the senses; also to the extension, through means of well-directed 
experiment, of our knowledge of the functions of the nervous system, 
the course followed by sensorial impressions and motorial excitement 
in the spinal cord, and the influence exerted by or through the 
nervous centres on the movements of the heart, blood-vessels, and 
viscera, and on the activity of the secreting organs—subjects of in- 
quiry which, it may be observed, are closely related to the question 
of the organic mechanism whereby our corporeal frame is intluenced 
by various mental conditions. 

And now, in conclusion, | may perhaps be permitted to express the 
hope that the examples I have given of some of the researches and 
discoveries which occupy the attention of the cultivators of science 
may have tended to illustrate the sublime nature, engrossing interest, 
and paramount utility of such pursuits, from which their beneficial 
influence in promoting the intellectual progress and the happiness 
and well-being of mankind may well be inferred. But let us assume 
that to any of the classical writers of antiquity, sacred or profane, a 
sudden revelation had been made of all the wonders involved in 
Creation accessible to man; that to them had been disclosed not only 
what we now know, but what we are to know hereafter, in some 
future state of improved knowledge ; would they not have delighted 
to celebr ‘te the marvels of the Creator’s power? They would have 
described the secret forces by which the wandering orbs of light are 
retained in their destined paths; the boundless extent of the celestial 
spaces in which worlds on worlds are heaped; the wonderful 
mechanism by which light and heat are conveyed through distances 
which to mortal minds seem quite unfathomable; the mysterious 
agency of electricity, destined at one time to awaken men’s minds to 
an awful sense of a present Providence, but in after-times to become 
a patient minister of man’s will, and convey his thoughts with the 
speed of light across the inhabited globe; the beauties and prodigies 
of contrivance which the animal and vegetable world display, from 
mankind downwards to the lowest zoophyte, from the stately oak of 
the primeval forest to the humblest plant which the microscope un- 
folds to view; the history of every stone on the mountain brow, of 
every gay-coloured insect which flutters in the sunbeam ;—all would 
have been described, and all which the discoveries of our more 
fortunate posterity will in due time disclose, and in language such 
as none but they could command. It is reserved for future ages to 
sing such a glorious hymn to the Creator’s praise. But is there not 
enough now seen and heard to make indifference to the wonders 
around us a deep reproach, nay, almost a crime? If we have neither 
leisure nor inclination to track the course of the planet and comet 
through boundless space; to follow the wanderings of the subtle 
fluid in the galvanic coil or the nicely-poised magnet; to read the 
world’s history written on her ancient rocks, the sepulchres of stony 
relics of ages long gone past; to analyse with curious eye the 
wonderful combinations of the primitive elements and the secret 
mysteries of form ani being in animal and plant; discovering every- 
where connecting links, and startling analogies and proofs of adapta- 
tion of means to ends—all tending to charm the senses, to teach to 
reclaim a being who seems but a creeping worm in the presence of 
this great creation—what, I repeat, if we will not, or cannot, do these 
things, or any of these things,—is that any reason why these speak- 
ing marvels should be to us almost as though they were not? 
Marvels indeed they are; but they are also mysteries, the un- 
ravelling of some of which tasks to the utmost the highest order of 
human intelligence. Let us ever apply ourselves seriously to the 
task, feeling assured that the more we thus exercise, and by 
exercising improve, our intellectual faculties, the more worthy shall 
we be, the better shall we be titted, to come nearer to our God. 

















SOCIETY OF ARTS. 
ANNUAL GENERAL MEETING. 
Wednesday, June 27th, 1860. 

Tue annual general meeting for receiving the council's report and 
the treasurer’s statement of the receipts, payments, and expendi- 
ture, during the past year, and also for the election of officers, was 
held on Wednesday, the 27th inst., at 4 p.m. Sir Thomas Phillips, 
F.G.S., chairman of the council, presided. 

The secretary having read the bye-laws relating to the annual 
general meeting, 

‘Lhe chairman said that by the bye-laws he was directed to nomi- 
nate two gentlemen to act as scrutineers of the bajlot for the election 
of officers. He would ask Mr. J. P. Bull and Mr. Frederick Law- 
rence to undertake that office. 

Those gentlemen having consented to act, the chairman declared 
the ballot open. He then called upon the secretary to read the 


ANNUAL REPORT. 


The charter and bye-laws provide that at the annual genera 
meeting all holding office in the society shall retire, and that the 
council shall lay before the members assembled to elect the officers 
for the coming year, an account of the manner in which they have 
discharged their duties during their term of office. In compliance 
with these provisions the retiring council now present their report. 


ComMITTEEs. 

The gutta-percha committee still continues its investigations, and 
two of its members are conducting on an extended scale, under the 
| direction of the Government, a series of experiments in reference to 
| this material, more particularly as regards its qualities for tele- 
| graphic purposes. Already it is understood that these experiments, 
| though not concluded, have led to valuable additions to knowledge 

in clectrical science and its applications. The committee, however, 
| is not yet in a condition to make a report. Its investigations, from 
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the Myf nature of the subject, must extend over a considerable 
time. 


The artistic pyright committee has resumed its labours. The 
bill for artistic copyright, as originally drawn, has been 
carefull ‘and an influential deputation, with Sir Charles East- 


lake, P.R.A., at its head, and introduced by the Right Hon. S. H. 
W M.P., accompanied by many members of Parliament, 
waited upon Lord Palmerston, as First Lord of the Treasury, with 
the object of inducing his lordship to introduce the bill into the 
House of Commons as a Government measure, or give its promoters 
the facilities and — without which, looking at the position of 
public business in the House of Commons this session, it appeared 
scarcely reasonable to ex: success. The Government, however, 
though it is believed that individual members of it are favourable to 
the principle of the measure, has hitherto been unable to comply 
with the wishes of the committee, and it is now oe that any 
bill could be carried thtough the lature this year. The 

however, feel that much has m done to advance the 
cause have in view by the steps which the committee have 
taken in making more pteuy known the defects of the existing 
law on this subject, and the wants as well-of artists as of purchasers 
of works of art. 

The committee states that :—“ In nearly every country in Europe, 
except England, the law secures a copyright to artists of every 
description, ee! during the life of the artist, and a term of 
pe thirty, or fifty years after his death. In the United King- 
dom there is, practically, rio copyright in original works, except 
sculpture. Pictures, photographs, and architectural drawings are 
wholly unprotected; while the Acts conferring a copyright on 
sculpture and engravings (which latter are generally copies, seldom 
original designs) afford even to these a very insufficient protection. 
In this want protection the works of artists stand alone; for 

and musical works, mechanical inventions, and even designs, 
80 far as they are applicable to manufactures, all have their appropriate 
copy or patent ts. 

“The of securing copyright to 
to those which nat design ahd invention,—will not be 
disputed. So natural, indeed, does the right appear, that it is often 
supposed actually to exist: a supposition which gives rise to much 
imposition arid confusion both as regards the artist and the public. 

“ The ill consequence of this defect in the law is apparent in the 
frauds ey, and systematically practised on artists and on 
the public, by the manufacture and sale of spurious copies of works 

the forged signature of the original ariists; by printing 
copies of worn-out, mutilated, and botched up plates (in which the 
copyright now afforded by law has expired), retaining the name of 
tbe original artist and engraver; by making, without the artist’s 
leave, inferior copies of his works, by engraving, lithography, photo- 
graphy, or otherwise using his name and damazing his reputation. 

“Instances may be multiplied almost without end. And in all it 
appears that the fraud is rendered effectual and profitable to the 
pirate by the unauthorised use of the original artist’s name. Upon 
this assumption the bill has béen framed, assimilating the artist’s 
signature, as much as possible, to a trade mark. 

“ Again, in the case of photographs, advantage is taken of the de- 
fective state of the law by making a new negative from a bought 
copy of the original; and thus, at a trifling expense, and without 
trouble or artistic merit, the means are procured of indetinitely 
pone ge | positives (i. e, copies), which, though inferior to the 
original, = with it in the market, and rob the artist of his just 
reward; in the case of architectural drawings by inviting a com- 
petition of desi ns, selecting, perhaps, one, but borrowing from the 
rejected designs important points of originality without acknow- 
ledgment or remuneration. 

“In the course of their inquiries the committee received informa- 
tion from many of the most distinguished artists, and other persons 
connected with the fine arts, affording conclusive evidence of the de- 
fective state of the laws of British artistic copyright, and of the 
wrongful and fraudulent acts which are extensively and constantly 
committed with impunity, to the serious injury of artists and the 
purchasers of works of art, as well as to the demoralisation of the 
parties to such acts.” 

The council have fully concufred in the conclusion of the com- 
mittee, that the only practical way of supplying the defect in the 
present law will be to give all artists copyright in such only of their 
designs as are authenticated or warranted by their signature, and to 
make the forgery of such signature an indictable otience. 

It has been suggested by some that the copyright to be so enforced 
ought to be made conditional on the registration in some way or 
other of the works to be protected; but after carefully considering 
the suggestion, the council, fully agreeing with the decision of the 
committee, unanimously decided that registration was practically 
impossible, would be of no public utility, and would make any en- 
actment including such a scheme virtually a dead letter; an opinion 
in which they believe al] artists, with scarcely an exception, entirely 
concur, 

The council of the Society of Arts, and the body of artists, came 
to the further conviction that no law could be properly framed for 
creating an artistic copyright which did not at the same time atlord 
protection from the numerous frauds practisea by the manufacture 
and salé of spurious copies, ayery! to be original paintings of 
works in which no copyright could exist—such as those by old 
masters and the like. 

With these objects in view, the draft of the bill was prepared. 

The delay which, from unavoidable causes, has taken place, from 
the opportunity which it has given for discussion and for enabling 
the ob ts of the committee to be completely known and appre- 
ciated, will lead, it is believed, to the certainty of success in the 
next session of Parliament. 

The « ittee appointed to investigate what musical pitch it 
would be most desirable to adopt as the uniform standard for this 
country, has made its report. The pitch recommended by the meet- 
ing for adoption, in conformity with the report, is that ot 528 vibra- 
tions for C, a pitch which is nearly intermediate between the high 
opera pitch at present in use and the pitch of 512 for C, hitherto 
taken as a basis in mathematical treatises. It also differs but 
slightly from that lately fixed as the roe normal,in France, 80 
slightly indeed as to result in no practical ditference. 

‘he musicians having, at a well attended meeting last year, 
unanimously agreed that a uniform standard was most desirable, 
and careful investigation of the subject, in all its bearings, having 
led to the r by a large of eminent musicians, 
subsequently assembled in the society’s house—that the foregoing 
standard should be adopted, the council confidently hope that its use 
will ultimately become general. 

It must be borne in mind that there is not in this country, as in 
France, any authority or power which can compel the adoption of 
any one pitch as astandard, and that the pitch recommended by the 
committee, and chosen by the meeting, must rest on its own merits 
for general adoption. ‘lhe council, with a view of bringing this 
pitch into use, intend to seek the signatures of as large a number as 
possible of musicians avd otbers, to a declaration that for the future 
they will adopt this pitch and promote its use as far as lies in their 
power, and the counci:, as recommended by the meeting, have caused 
a standard fork to be prepared, veritied copies of which will soon be 
ready for general use. 


INTERNATIONAL EXHIBITION OF 1862. 

The main business of the council, during the past year, has been 
the International Exhibition of 1862, and a very large portion 
of its time has been occupied on this subject. In the last report of 
= council gee ee pamper, at yet mee mopating Lk 9s 

was explained, not only why they ori y pr 
held, an Pepibitton in 1861, and the success they oie for 
ie but why they had subsequently seen reason to postpone 

until a more favourable opportunity. ‘The actual state of war 
in Italy, and the uncertainty as to its duration and extension, which 
hed induced the council reluctantly to assent to this postponement 
having ceased, the new council. on their first assembling, in the 
autumn, passed the following resolution, affirming the importance of 


all works of art,—especially 





dation 








proceeding with the arrangements for holding an international 
exhibition in 1862 :— 

“ Resolved, that the war in Italy having termin the council 
are of opinion that, although the aspect of Continental affairs may 
not be favourable to arts, manufactures, and commerce, it is never- 
theless their duty to resume measures for carrying into effect an 
International Exhibition, in accordance with the rr om 8rd 
resolutions of the council, passed on the 14th of “Apa, 1858,” 

The first step of the council to give effect to this resolution was to 
promote the formation of a guarantee fund, of not less than a 

uarter of a million in amount, and they passed resolutions fiyiting 
the following noblemen and gentlemen to become trustees of the 


undertaking, their acceptance of the trust to d upon the 
amount and character of the gueceetee list, as ing the extent 
of interest and support which the Exhibition w puadive from the 


ie Earl Granville, 
Marquis of Chandos, 
ilway; | homas 
Esq., Royal Commis- 
mas Fairbairn, Esq., 
at Manchester. 
us session, been privately 
m cil and ~y' — 
idents, putting down his 
jtor for £10,000, but the post- 
ly to the suspension of all 


ublic and those interested in its success: 
K.G., Lord President of the Privy Counell; the 
Chairman of the London and North-W: 
Baring, Esq., M.P., and C. Wentworth 
sioners for the Exhibition 185 
Chairman of the Art-Treasures ib 

The guarantee list had, during 
commenced, among-t the bers 
Mr. Matthew Uzielli, one of the 
name at the head of the list as guar 
ponement of the Exhibition nege! 
further proceedings in relation to the ga@arantee. When, however, 
the subject of the Exhibition was resumed, and the council deter- 
mined to proceed with the next Exhibition in 1862, they resumed 
their operations for forming the guarantee fund, and in February 
last an on was made by circular to the members of, the society, 
and by this means, as well as by correspondence with others, but 
without any public advertisement, the guarantee fund has been 
raised to £322 800 at the present time, including the sum of £10,000 
which his Royal Highness the Prince Consort, president of the 
society, has intimated his intention to guarantee. 

The time to which it was originally pro; to limit the formation 
of a guarantee fund of @ quarter of a million was six months; but 











within three months from the date on which the first appeal by 
circular to mem was made, the fund exceeded £300,000 in 
amount, , 

The council congratulate the society on the great success which 


has attended this movement. 
the proposed trustees, and have applied to the Royal Commissioners 
for the Exhibition of 1851, for the Po of a portion of the land at 
South Kensington, purchased with the surplus of the proceeds of 
that Exhibition as a site for the Exhibition of 1862. The object of 
the council j;:not only to hold an International Exhibition of 
Industry and Art in 1862, but to establish such exhibitions periodi- 
cally in future; and, with this object in view, they are seeking from 
the Royal Commissioners of 1851 not merely a site for the Exhibition 
of 1862, but such an appropriation of the land as will secure it for 
future exhibitions and it is intended that a portion of the buildings 
to be erected orthe Exhibition of 1862 shall be of a permanent 
character. 1 sone condition of the rantee agreement that any 
surplus which may arise from the Exhibition shall be at the disposal 
of the guarantors for objects connected with the encouragement of 
arts, manufactures, and commerce. The council can, however, 
do no more whilst these questions are under consideration, 
than lay before the members of the society the objects they have 
in view. and what they have already accomplished. They leave 
the subject in the hands of the new council, to be dealt with by 
them, feeling assured that the foundation which has been laid by 
the guarantee fund warrants them in anticipating a decided success 
for the undertaking. 

The council, however, in retiring from office, desire to record that 
they look upon the action of the wes of Arts in promoting the Ex- 
hibition so far as eminently successful, and they cannot avoid the ex- 
pression of their strong opinion that, under proper direction, and con- 
sidering the enormous extension of commerce, the much,more intimate 
knowledge of this country by foreigners, the greater facilities for 
travelling, the advance of education, and the extension of liberal 
commercial principles since 1851, as well in England as abroad, 4 
more interesting Exhibition, and one more valuable politically and 
commercially, may be organised than in that year; and that the 
exhibition of the marvellous progress which has taken place during 
these ten years will give a more powerful stimulus to future im- 
provement than could be effected in years of ordinary competition. 


ey are now in communication with 


Exuisition or Iyventions, 


The Twelfth Annual Exhibition of Inventions was opened to the 
public on Easter Monday, as customary, and has just closed. It is 
unnecessary to enter on any particulars, as the descriptive catalogue 
forms part of the “Journal” for the 7th of April, and has long since 
been in the hands of the members. 

EXHIBITION OF THE Works oF THE Late Sir WILLIAM 
Ross, R.A. 

The late Sir W. Ross, R.A., had in early life receive encourage- 
ment from thisseciety ; and on his death it was considered a just 
tribute to the labours of so ey an artist, that the society 
should endeavour to do honour to his memory by collecting a number 
of his w for public exhibition in the rooms of the society. Her 
Majesty the Queen graciously consented to lend four cases, contain- 
ing forty-one miniatures, from the royal collection, and for the re- 
mainder of the collection which the walls of this room the 
council were indebted if, Se liberality ot private individuals, and 
they desire to record their great appreciation of the assistance then 
rendered to them by the contributors, when it is recollected that fii 
works entrusted to their care were not simply valuable as works 
art, but had the peculiar value of personal interest to their pos: 


The oxhitnyes was visited by her Majesty, H.R... the 
Consort, and the Princesses Alice and Helena. ' 

A catalogue was published by the society, which contains an i- 
teresting memoir of Sir William Ross, for which the council are in- 
debted to the kindness of Mr. Herbert L. Smith. 

CONVERSAZIONI. 

There have been held two conversazioni during the prese 
session, one at the society’s house, when the members ; r 
friends had the opportunity of inspecting the Ross colle of 
miniatures and the exhibition of inventions; the seco at the 
South Kensington Museum. The latter was attended by 2;500 
persons. 


MEDALS. 


The council have, on the recommendation of committees, a 
the following medals:—To Mr. R. Thomson, for several novel #4 
ingenious instruments and tools, for use in dental surgery. e 
ome silver medal. + ail 

To Mr. Leonard Wray, for his compound of materials a8 a sub- 
eg af ee ‘The society's silver medal. de 

‘@ Mr. J. C. Morton, for his paper read before the society; “Oh 
the Forges used in Agriculture.” ‘The society's silver medal... , 
To Ms: Leonard fray, for his paper read before the society 
“On the Means of Increasing the Production of Sheep’s W 
Angora,Goat’s Hair.” The society's silver medal. 

Mr George R. Burnell, for his two papers read before the 
society; ‘On Building Stones—the Causes of their Decay, and the 
Means of Preventing it,” and “On Building Woods —the Causes of 
their ate and the Means of Preventing it.” The society’s silver 
medal. 

To Dr. Dauglish, for his paper read before the society, “On a 
New System of Bread Manufacture.” The society’s silver medal. 

To Dr. J. Forbes Watson, F.R.S., for his paper read before the 
society, “On the Chief Fibre-Yielding Plants of India.” The 
society’s silver medal. 

The council desire to call_the special attention of the members to 
the paper by Dr, Forbes Watson. The illustrations were all fur- 
nished af the experise of the Indian Government, who also supplied 
the fuits to enatle the chemical analyses of soils to be made. 


wie 





Under these circumstances, and taking into consideration the im- 
portance of di as widely pe roe, and in the proper 
channels, the valuable information in collected, the council 
have thought it right to comply with the request of the Indian 
Government, and D aga them with 3,000 oules of the paper for 
distribution in India and elsewhere. The council have made 
arrangements for the publication of the paper as a book, by Messrs. 
Bell and Daldy, at a royalty of a fixed sum for each copy sold. 


Marine ALG«&. 


The council that the prize of one hundred pounds, placed at 
the sal of society by Sir Walter Trevelyan, Bart., for the 
best “ essay on the application of the marine alge, and 


theit products, a8 food or medicine for man and domestic animals 






or for dyeing or manufacturing pu ” will receive the 
best attention of in ted in the om ect. The particulars 
and conditions _to this prize bave already appeared in the 
“Journal,” and j on. ap tion to the secretary. The 


time for delivering i 
sent year. 


essays is the 31st December in the pre- 











THe Paize 
The members of the society w — that the 
cheap portable ring ap . fwarded last year 
to Messrs. Parkins and Gotto t of £20, given by 
Messrs. Trench and Mact "s silver medal, has 





been appreciated by the pi 


: 
upw: of 20, having been sold 
up to the present date, an “Yh sale toatianes at an enthahehhed 


rate. 
Union or Institutions. 
For an account of the society’s proceedj ¢ to this 
branch of its action, the members Le referred ng hp "s 
read to the conference of the representatives, held on the 22nd inst., 


which will be published in next week's “Journal.” In this report it 
will be seen that the council have been successful in urging upon 
the trustees of the National Gallery to permit the Vernon, and 
Turner collections to be visited by the ra of an evening, These 
-_ are now open to visitors gratuitously three evenings in the 
week, 

FINANCES. 

Appended to this report is the treasurer's actoupts for ear 
ending the Bist of May, the period to whie the SSitety's Son 
made up. ' 

From the accounts, it will be seen tha the ordinary incomeé of the 
society from annual members is satisfactory, being rather in @xcess 
of the income of last year, while the pts from life mémbers 
elected during the year, always a very fluctuating item, has, how- 
ever, been unusually small. The extraordinary receipts aré some- 
what less than last year. The expenditure of the society daring the 
year has been iu excess of its income, but a large proportion of this 
excess it is hoped will be repaid, viz., the advance which has been 
mae in aid of the Exhibition of 1862. 

The statement of the assets and liabilities shows .a. balance in 
favour of the society in excess of that of last year. . The accounts 
have all been published in the “ Journal” of last week. 


ALTeKaTion oF Byre-Law. 


Serious inconvenience has been frequently found from the pena: | 
which the byé-laws impose of changing the chairman of the counc 
every year. The council have decided to propose to the m ting i 
resolution for the repeal of that portion of bye law No. 9 w ch 
declares, “ That the chairman of the preceding year shall not be re- 
elected to that olfice.” 

Mr. Alger moved that the report of the council be received. 

Mr. Frederick Lawrence, in seconding the resohition, said that 
with regard to the Great Exhibition of 1862, he was somewhat dis~ 
appointed at the progress made, as stated in the report. It did not 
appear that a site for the building had been secured; and it, was 
much to be desired that this point should at orice be settled, a» 
there were many other questions which would arise, and occ 
considerable time. Amongst these, he might mention the c' 
of the building, the conditions of the contract, and other details. He 
would urge upon the council a vigorous course of action. . He 
believed that it was nearly two months since the guarantee fund had 
reached a-quarter of a million. 

Mr. William Hawes explained that a much shorter time than that 
stated by Mr. Lawrence had elapsed since the council were in a 
position to take a deunite course in reference to the. site and other 
points. He quite agreed with Mr. Lawrence as to th» importance 
of vigorous action, but he need hardly say, it was im possible to dis- 
cuss In a public meeting the many and delicate questions which such 
an undertaking as this Exhibition necessarily involved. 

The report of the council was then unanimously received. 

The chairman then read the following resolution, of which notice 
had been given by the council :—* That that portion of the bye-law 
No. 9 relating to the election of the chairman of the council which 
declares, ‘ that the chairman of the préceding yéar shall not be re- 
elected to that office,’ be repealed.” 

Mr. F, Lawrence said he th t the effect of passing this 
resolution would be that the society would virtually have a@ 
perpetual chairman, which would certainly be a serious ie nae 
A judicious change instilled new life and energy into all pu 

es, the proceedings of which were, at all times, to a great extent 
in the hands of their officers. A new chairman always felt bound 
to redouble his exertions in carrying out the ts of the body 
over, which he presided. He (Mr. Lawrence) could not support the 
resolution in its present form, but if it had only been p to 
suspend the bye-law for a limited period, he should have had n 
objection to otler, particularly when so able a gentleman as the presen’ 
—. was in office. , , m 

r. Chester quite agreed with the last speaker as to the un- 
desirableness of having a perpetual chairman, but having himself 
tilled that honourable position some = since, and, knowing how 
onerous its duties were, he had little fear that = gentleman would 
be desirous of holding it for too long a period. it had been found, 
however, that it always took some time before a chairman became 
thoroughly conversant with his duties, and, under the se 
law, no sooner had he become ae, efficient, than the y 
was compelled to forego the advantage of his services. 

Mr. J. P. Bull said there could be no doubt as to the undesirableness 
of having a chairman whose office was virtually ual. He felt 
no difficulty in making this observation in the presence of sé 
remarkably efficient a chairman as Sir Thomas Phillips, and he 
wished it to be understood and recorded that if this bye-law was 
repealed it was not to be understood that the chairman should look 
forward to re-election as a matter of course. 

Mr. Atkinson supported the recommendation of the council. 

The resolution was then put and carried. 

Mr. Lawrence called attention to the heavy charge in the balance 
sheet on account of the “Journal,” and suggested the propriety of 
discontinuing its publiggtion during the recess, as a means of 
economising the soci funds. 

Mr. Hilton asked it wan intended to take an aot wins 
view to rendering the library more accessible and useful to the mem- 
bers. It contained some very valuable books, which He thougtt 
were scarcely sufficiently known. ; 

Mr. Atkinson concurred in the desirability of iniproving tlié library 
as much as ble. ; 

Mr. Meredith proposed a cordial vote of thanks to Sif Thottiaé 
Phillips, for the xblemanner in which he had conductéd the busitiess 
of the society during the past year. 

The motion was seconded by Mr. Atkinson, aid unanimously 


pasese. , “4's 

The ballot remained open ove hour, atid the scrilineers re- 
ported. — 

At the conclusion of the general meeting, a epecial meeting, Hed 
for the election of members, was bell, at which Sir Thomas Philli; s, 
chairman of the council, presided 





THE ENGINEER. 





Juty 6, 1860. 








BARLOW AND HAMILTON’S IMPROVEMENTS IN CARDING ENGINES. 


PATENT DATED 19rH NovEMBER, 1859, 
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Tus invention, patented by Messrs. Barlow and Hamilton, both of 
Bolton-le-Moors, Coen, is applicable to those carding engines in 
which top-flats are used, and it consists in the application of adjust- 
able plates or brackets for supporting the said top-flats, and for 
adjusting them to the surface of the main cylinder. In performing 
the invention the patentees cast or attach bosses to the bend forming 
part of the framing, and to each boss is fitted a plate; this plate is 
furnished with ribs to guide a second plate on which the end of the 
top-flat rests, a projection on the said plate entering into a recess in 
the top-flat to guide the same laterally. The position of the second 
plate is regulated by a set-screw, and both the plates are secured to 
the bend by a screw or bolt, or the top-flats may be supported at 
each end by asingle plate fitting on the boss of the bend, which is 
acted on by a set-screw to regulate the distance between the card- 
teeth of the main cylinder and the top-flat. 

Fig. 1 is a side view of part of a carding engine of the ordinary con- 
struction, to which the improvements are applied; Fig. 2 is an end 
view, partly in section ; Fig. 3 is a detached view on an enlarged scale 
of the improvements; Fig. 4 is a vertical, and Fig. 5 a transverse, 
section of the same; Figs. 6,7, and 8, are similar views of a modi- 
fication of the improvements. In Figs. 1, 2, and 3, ais part of the 
main cylinder of the carding engine; 5, 6, are parts of the framing 
commonly called the “bends,” shown best in Fig. 4; to these bends, 
in addition to the usual bosses for the workers and clearers, as shown 
in c, c, in Fig. 1, are also cast or fixed as many bosses d (see Fig. 4) 


as there are top-flats to the carding engine; on each boss d, fits a 
plate e, the lower end of which is guided by a rib on the bend 4, 
which rib fits in a recess in the lower part of the plate e; the plates 
e are also made with lateral ribs, shown in Fig. 5, which serve as 
guides to the plates 7, which have pe nape fitting between the 
said lateral ribs; at the upper end of each plate /, is the projection 
, which takes into a recess in each end of each top-flat h, which 
ars on chipping-pieces on the plate /; both the plates e and / are 
secured to the bend by a set-screw i, passing through a slot in the 
plate f, and tapped into ahole in the boss d. The set of the card- 
teeth is given bevelling the lower surface of the top-flat, as 
shown in Fig. 3, in the usual manner; and the distance between the 
card-teeth on the top flat and the cards on the main cylinder is re- 
gulated by the set-screw j, which is tapped into a projection on the 
late f, and fits between the boss d and the projection on the plate e. 
fn Figs. 6, 7, and 8, we have shown how each end of the top-flats 
may be supported by a single — k; this plate is made with in- 
ternal ribs A 1 (see Fig. 8), which fit on each side of the bosses d, and 
the recess m fits on a rib cast to the bend to guide the plate&. The 
set-screw j is tapped in the end of the plate 4, and serves to ~ 
the distance between the top-flat and the main cylinder, as in Figs. 3 
and 4; the plate kis also secured to the bend by a set-screw 1, as 
described in reference to the previous figures. By these improve- 
ments the surface of the wire-cards on the top-flats can be adjusted 
expeditiously and accurately to the cards on the main cylinder. 
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FOR MEASURING AND REGISTERING THE FLOW 


QUIDS. 


PATENT DATED 25TH NOVEMBER, 1859. 


J §Tx1s invention, by James Sim, of 
Aberdeen, relates to the adaptation 
and use of ordinary gas-meters, or 
other fluid or liquid measuring and 
registering apparatus, for measuring 
and registering the flow or discharge 
of liquids under various circum- 
stances and in various conditions. In 
applying an ordinary wet gas-meter, 
according to this invention, for the 
purpose of measuring and registering 
the flow or discharge of the contents 
of a cask of beer for example, the 
meter is fitted'up in connexion with 
the cask, so that its outlet pipe shall 
be in communication with the top of 
the cask whilst the inlet is open to 
the external atmosphere. The result 
of this adaptation and arrangement 
is, that as the contents of the cask 
are drawn off for consumption, the 











proportionate quantity of air neces- 
sary to supply the place of the liquid 
withdrawn passes through the meter 
on its way to the cask. In this way 
the meter measures and registers in 
the most accurate manner the exact 
quantity of air passing into the cask, 
and thus jp sory tells the precise 
amount of liquid abstracted there- 
from. 

Fig. 1 of the accompanying en- 
ape represents one arrangement. 

e example selected as an illustra- 
tion of the practical application of 
the invention is the adaptation of 
the measuring and registering ap- 
paratus to a beer or wine-butt, for 
the purpose of ascertaining and 
keeping an account of the quantity 
of liquid drawn off from time to time 
from the cask. The cask A, which 
is of the ordinary kind, is furnished 
with the tap B, in the usual way. 
In the head of the cask A is fitted 
a short piece of pipe to which is 
adapted the air-pipe C. The free 
extremity of this pipe is connected 
by means of a union-joint to the 
outlet oe had the measuring 
apparatus D. apparatus which WAR HLHHHER Hi} 
es pamaes prefers to use consists SS wi 
of a meter arranged and constructed internally in this modifi- 
cation in manner similar to a gas-meter of the wet class, the mea- 
suring medium being atmospheric air, which it is necessary to admit 
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into the cask upon withdrawing any Pty of the liquid contents. 
The air, instead of being allowed to flow into the cask through the 
spigot-hole in the usual manner, is caused to pass through the meter, 





and the quantity thus admitted is registered on its index-plate. 
The air passes into the meter through the inlet-pipe E, or other 
suitable apertures. The heric air passing into the meter 
simultaneously with the dra off of the liquor from the cask 
causes the measuring drum of meter to rotate, and so put in 
motion the train of mechanism connected with the indexes. This 
part of the meter, however, obviously requires a special arran, 
ment of the index-plate, so that the registration may be in im: 
gallons and aliquot parts of the same, instead of cubic feet. 

_ The arrangement of meter preferred is delineated in Fig. 2. This 
is a front elevation ba the Pg with the front box fig bw com- 
partment open, to show the internal arrangement ; f° as oe 
corresponding to Fig. 2. Within the casing A of the meter is fitted 
the measuring drum or bee which is similar to that of an 
ordinary wet gas-meter. spindle of the measuring-drum carries 
= its extremity the bevel-wheel C, which is in gear with the 
wheel D, on the lower extremity of the vertical spindle E. This 
= is carried in a footstep bearing formed in a small bracket- 
piece screwed to the front of the case A; its upper end works in the 
cross-piece F, extending across the front box, as shown in Fig. 3. 
On the upper part of the spindle E is fitted the crown-w! G. 
This wheel is made with a long tubular boss, on the lower part of 
which isa worm. The wheel é works loosely on the spindle E; it 
is made with deep duplex concentric rims, the upper edges of which 
are finely serrated in the form of ratchet-teeth. A small pawl H 
extends over and falls into the teeth of the outer rim of the wheel 
G; this prevents the wheel from moving in a backward direction, 
or to the left-hand side, as delineated. The rim of the wheel G is 
divided into thirty-two divisions or other aliquot parts of a gallon, 
and the wheels C and D are so preettened that the wheel G makes 
one revolution as each gallon of air passes through the meter. Thus, 
as each division on the rim of the wheel G passes the fixed pointer 
I, it shows that one gill or fourth part of a pint has been withdrawn 
from the cask. The air enters the meter through the apertures J 
which are made in the frame of the index compartment, and passes 
down through openings in the diaphragm, which divides the upper 
compartment from the front box. By means of the worm on the 
boss of the wheel G, its metion is imparted to a pinion and wheel, 
which actuate the right-hand index k; the index-plate is divided 
into ten divisions indicating gallons. In this way each revolution of 
the wheel G causes the index K to move from one numeral to the 
next, one complete revolution of the index indicating ten gallons. A 
pinion on the spindle of the index K communicates its motion to the 
wheel of the second index L, which indicates tens of gallons, and so 
on to the third index M, which records the consumption or abstrac- 
tion of the liquid in hundreds of gallons. In the event of the air in 
the meter expanding or increasing in volume by the addition of 
spirituous vapour, provision is made for the measuring-drum turning 
in the contrary direction without affecting the state of the index. 
On the spindle E, above the wheel C, is fitted a cross-bar N, 
which runs loosely on the spindle; on the extremities of this bar are 
fitted two pawls O, which rest in the inner row of ratchet-teeth. 
With this arrangement the rotatory movement of the spindle E in a 
forward direction is im; to the wheel G by the pawls O push- 
ing the wheel round, which is prevented from moving backwards by 
the pawl H. But upon the measuring-drum being moved in the 
opposite or backward direction, the pawls O glide over the inner 
ratchet-wheel without moving the wheel G or affecting the state of 
the index. The index compartment is enclosed by a glass-plate in 
front to admit of inspection at all times. The air, after being mea- 
sured and passed through the meter, flows off by the outlet-pipe and 
into the cask or other receptacle. In this way all the air which 
enters the cask to supply the place of the liquor which is withdrawn 
is duly measured and indicated, whilst the emission of the return- 
air is provided for in the manner before described. The other parts 
of the meter delineated being the same as are in ordinary use, it is 
unnecessary to refer to them particularly. . 








Soutn Kenstncton Museum.—During the week ending 30th 
June, 1860, the visitors have been as follows: — On Monday, 
Tuesday and Saturday, free days, 6,289; on Monday and Tuesday, 
free a 4,496. On the three students’ days (admission to 
the public 6d.), 2,062; one students’ evening, Wednesday, 240 ; total, 
13,087. From the opening of the Museum, 1,523,351. 


ASTRONOMICAL PHENOMENA.—The discovery of the comet which 
is now visible a little after sunset in the north-western part of the 
heavens, is due to Mr. Rumker, the astronomer of the observatory 
of Hamburgh, who first saw it on the 17th of April last, and has 
determined its elements as follows :— 


deg. min. sec. 
Longitude of perihelion .. «. «2 «+ «oe «+ 46 10 16 
Longitude of ascending node .. .. «. +. « 8 1 
Inclination .. oc oo «co 8 of 0. ef of 4 9 39 
Perihelion distance oe 1*2691 
Direction of motion .. on ee 00 Direct. 


Its tail has now become very conspicuous, having attained a length 
of 13 deg. It will soon disappear, however, since it is fast approach- 
ing the sun. It will, however, be visible for the last time during the 
great eclipse, which will be total in Spain and Algiers. The surface 
of the sun’s disc is just now speckled with about sixty spots, extend- 
ing along two zones nearly parallel to the solar equator, and form- 
ing about a dozen groups. Each spot is surrounded with a 
penumbra, but some of them are so close together that their 
penumbras have melted into one. M. Chacomac, who has been 
engaged for the last twelve years in registering the sun’s spots, states 
that he never saw so many at a time before; he also adds that the 
present spots are extremely variable, so that a few hours are 
sufficient to modify their forms completely. One of the groups 
appeared on the 26th quite suddenly, — an angular space 
equal to the fifth of the solar radius; on the 29th it had increased 
its extent so as to cover one-fourth of the radius. A large number 
of spots on the sun’s disc has by some astronomers been considered 
as exercising a favourable influence on the weather. Our experience 
would this year lead us to a different conclusion. But it must be 
kept in ape oy the theory cannot be fairly tested until we have 
= a of’the observations made in nearly every country of the 
glo 


Rattway Sratistics.—In 1857, the linear extent of English 
railways exceeded the ten chief rivers of Europe united; and more 
than enough of single rails were laid to make a belt of iron round 
the earth. The tunnels, joined together, would stretch more than 
seventy miles; the viaducts in the vicinity of the metropolis alone 
would reach 11 miles; and the earthworks measured 550,000,000 
of cubic yards—a mass of material, which, if piled in a pyramid, 
would rise 2} miles high, with a base larger than St. James’s Park. 
80,000,000 of train miles were run annually. The total number of 
stations amounted to 3,121. 5,060 engines, with 150,000 vehicles, 
— the working stock ; and 109,660 officers and servants were 
employed. The engines, in a straight line, would extend from 
London to Chatham, and the vehicles from London to Aber- 
deen. 2,000,000 of tons of coals were annually consumed; 
and in every minute of time, 20 tons of water were 
flashed into steam by 4 tons of coal. The coal consumed is almost 
equal to the whole amount exported to foreign countries, and to one 
half of the annual consumption of London. Such was the wear and 
tear, that 20,000 tons of iron were required to be replaced per year; 
2,000,000 of sleepers out of 26,000,000 laid down annually perished ; 
and 300,000 trees, equal to 5,000 acres of forest, must be annually 
felled to make up the loss. In 1853, 111,000,000 of passengers were 
conveyed, each passenger travelling an average of 12 miles. A 
A curious calculation has been made. ‘I'welve miles by railway are 
accomplished in half an hour, whereas the old stage coach required 
an hour and a-half to get through the distance. The aggregate time 
thus saved for the above number of passengers is equal to thirty- 
eight thousand years. But in 1857, the number of passengers 
amounted to 139,008,888, and the receipts from all sources were 
£24,174,616.— Our Home Islands. 
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Turse improvements by Charles Sells, of Stockwell, are applicable | 
more particularly to steam engines intended to work with a great 
degree of expansion of the steam in the cylinder, and consist in an 
improved method of imparting a variable motion to the slide-valve, 
so that the time of cutting off the steam may be regulated as re- 
quired without materially altering the time of admitting the steam 
into, or allowing it to escape from, the cylinder. 

The invention consists in the employment of an apparatus worked 
from the crank-shaft of the engine by eccentrics or other convenient 
means to give motion to the link (used for working the slide-valve 
in connexion with double eccentrics) in the direction of its length, 
so as to cause it to quicken the motion of the valve at the time of 
shutting off the steam, and then cause the valve to move slower 
than its ordinary rate, so as to shut off the steam at any part of the 
stroke that may be required without altering the time of opening 
the ports for its admission into or for its escape from the cylinder, 
or, vice versd, the motion may be given to the sliding-block in order 
to effect the same object. By these means the additional expansion- 
valve ordinarily used may be dispensed with, while at the same 
time the steam will be shut off much closer to the cylinder, and 
bene d a greater economy of fuel effected (which will be particu- 
larly the case in quick-working engines, and in oscillating engines, 
which ordinarily have long belt passages between the expansion 
and slide-valves) as the slide-jackets and passages will not be cooled 
by the steam being expanded down to low temperature in them. 

Fig. 1 shows a side elevation, and Fig. 2 an end view, of the appa- 
ratus applied to a horizontal marine engine, with so much of the 
engine shown as will render the nature and action of the apparatus | 
clearly seen and understood. A is the link with its sliding-bloek B 
giving motion to the slide crosshead C. D, D, are the two eccentrics 
and rods (one for the forward and one for the backward motion) 
fixed on the crank-shaft E. Fis an additional eccentric which 

ives motion by its rod to the lever G on the cross-shaft H. This 
| has a sliding-block moving in a slot, and which is adjusted by 
the screw and hand-wheel I. On the end of the cross-shaft H is 
another lever K, which vibrates equally on each side of its position 
as shown in the engraving, so as to raise and lower the link A by 
means of the counterbalance lever L twice during each revolution 
of the engine. It will be readily seen that supposing the sliding- 
block B to be moving in the direction shown by the arrow for 
shutting off the steam, and the link is then raised, the link will by 
its inclined action cause the block B, and consequently the slide- 
valve, to move more rapidly in the direction indicated than it would 
do if actuated by its eccentric alone, and so shut off the steam 
sooner; and then if it be lowered again into its former position it 
will cause the slide to move slower than its ordinary rate, so as only 
to open the ports for the admission of the steam at the proper time. 

To obtain the best result, the eccentric F should be fixed on the 
crank-shaft so that the lever K may be in the centre of its travel as 
shown in the engraving, when the crank is within about 10 deg. of 
passing over its dead centre, or just before the piston arrives at the 
end of its stroke, and when so fixed the steam may be cut off at any 
point from 4 to 4 of the stroke of the piston without affecting the 
time of admitting the steam, or of allowing it to escape from the 
cylinder. The amount of expansion is regulated by the handwheel 
and screw I, which adjusts the position of the sliding-block in the 
lever G so as to give a greater or less amount of lifting motion to 
the link, giving it more motion when required to work with a 
t of exp , or less when working with a less 





In the engraving is shown how the apparatus may be combined | 
with the ordinary start and reversing gear; the lever G is shown | 
working loose on the cross-shaft H, and the clutch M is made to 
slide on feathers or keys, and may be thrown into gear either with 
the lever G or with the worm-wheel N, which is also fitted loose on 
the cross-shaft, and which is worked by the starting-wheel O in the 
ordinary way. The worm-wheel N may be made so as to allow the 
clutch M to slide into gear with it in almost every position, while 
the lever G must be made so that the clutc': will slide into gear | 
with it in one relative position only. On starting the engines the | 
clutch must be in gear with the worm-wheel N, and if required to 
work ee ye it must be thrown out of gear with it and into | 
gear with the expansion-lever G; and when again required to stop | 
or reverse the engines, the clutch must b2 thrown out of gear with 
the expansion-lever, and into gear with the worm-wheel, when the | 
ink may be raised by the hand-wheel O in the ordinary way. 








Tur cast-iron roof of a new gasometer, in course of construction | 
at Berlin, fell upon a number of workmen a few days since, killing 
eleven men and injuring twelve others. 





I[Arpours or ReruGe.—From a statement in a Parliamentary | 
paper relative to harbours of refuge, it appears that for Dover | 
harbour the total estimate is £650,000, towards which £414,000 has | 
already been yoted, £45,000 is required for 1860—61, leaving | 
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WEMYSS’ IMPROVEMENTS IN VENTILATORS. 
PATENT DATED 3rpD Novemper, 1859. 


Tuts invention, by G. Wemyss, of Springwood Park, Roxburgh, 
N.B., relates to the arrangement and construction of ventilators for 


supplying fresh pure air to, and drawing off vitiated air from, apart- | 


ments of various kinds, but principally the living and sleeping-rooms 
of dwelling-houses. 

Fig. 1 of the accompanying engravings is a sectional plan of a 
room, showing the application of one of the improved ventilators 
thereto; Fig. 2 is a plan or external view of the ventilator com- 

lete ; and Fig. 3 is a horizontal section corresponding to Fig. 2; 

ig. 4 is an elevation of the inner end of the ventilator, showing the 
arrangement for controlling the egress of the heated air; and Fig. 5 
is a transverse section taken at right angles to Fig. 3. The ventilat- 
ing apparatus is arranged in the wall of the apartment in a horizontal 
direction, so as to communicate from the interior of the room to the 
exterior of the building. The ventilator consists at the outer or 
egress end of a shallow box or recessed part A, the flange of which 
is flush with the external wall. The box A has attached to it the 
late B, which is made smaller than the area of the box, so as to 
eave openings for the escape of the vitiated air. Extending behind 
the box A is a second chamber C, communication between the two 
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manner of an ordinary bell-pull. In lieu of this sliding-plate 
arrangement, a rosette or other ornamental device may be used, the 
opening of the apertures in the ventilator being effected by turning 
the plate behind the rosette more or less about its centre. ith this 
arrangement of ventilator, the air, as it becomes heated and impure, 
flows off with more or less rapidity, according to the extent of the 
openings allowed in the box G by the sliding-plate H, all return 
— being prevented by the arr t of the chambers D and 
F. These ventilators when fitted at the lower part of the room are 
adapted for causing a current of cold or warm air to flow into the 
lower part, and as this air rises to the ceiling it carries away with it 
all the impure or vitiated air. 





Cross Cuaxnnet CommunicaTion—A letter from the Treasury has 
been received by the directors of the City of Dublin Packet Com 
pany, in which their lordships intimate that the new postal arrange- 
ments between London and Dublin are to be carried into effect from 
the Ist of August next, when all necessary preparations will be 
completed by the Post-office. 

Tut Moniteur publishes the report of the commission charged by 
the Minister of Agriculture and Commerce to superintend the inter- 
national competition of mowing and hay-making machines which 
recently took place on the Emperor's farm at Vincennes, and which 
occupied four days. The auuler of machines sent was 115—42 for 
mowing, 17 for scattering grass, and 56 for collecting hay. Of the 
total, 44 were English or American. The report states that it is to 
the Americans to whom the honour devolves of having invented 
mowing machines, and it declares that of those exhibited the two 


| which worked incontestably the best were invented by Americans— 


Mr. Wood and Mr. Allen. To that on Wood's plan, which was pre- 
sented and improved by M. Peltier, of the Rue des Marais Saint 
Martin, at Paris, and was made by Mr. Cranston, of England, the 
commission gave a gold medal and 1,000f.—also the medal of 
honour; and it decided that the Minister of Agriculture should be 
requested to give a gold medal to MM. Claudon and Co., of Clermont 
for having been the second importers of the machine. To the ma- 
chine on Allen's plan, which was made by Messrs Burgess and Key 
of London, and in which they have effected improvements, a medal 
and 500f. were awarded. Messrs. Brigham and Richerton, of 
Berwick, also obtained a premium; and the first prize for French 


| machines, consisting of a gold medal and 1,000f., was given to 


M. Mazier, of Laigle (Orne). For the scattering machines, a prize 
of a gold medal and 2v0f. was given to Mr. Ashby, of Stamford, 
Lincolnshire; one of a silver medal and 130f. to Messrs. Ransome 
























































being effected by means of the openings made in the box A. The 
interior of the chamber C is partly filled by the inner chamber D, 
the sides of which are made with rectangular or other shaped open- 
ings in them. The chaml tes directly with the 
tubular passage E, which in this modification is of a rectangular 
figure in its transverse section. The tubular passage E is made in 
two parts, which are arranged on the telescopic principle, so that the 
length of the ventilator may be readily adjusted to the thickness of 
the wall. The inner end of the passage opens into a chamber F, 
which is made with — sides, similar to the chamber D. The aper- 
tures in the chamber E communicate with the external box G, the 
front part of which is made flush with the wall of the apartment. 
The rectangular apertures which are made in the front plate of the 
box G permit the vitiated air of the room to flow through ; the out- 
going current impinges against the closed end of the chamber F, and 
passing round the end, it flows in by the lateral apertures. From 
the interior of the chamber F the vitiated air flows through the pas- 
sage E into the chamber D, and passes out by the openings in the 
sides to the chamber C. Finally the air passes through the openings 
in the chamber C, and passing away under the plate B, it escapes 
into the external atmosphere. 

In order to regulate the outgoing current of air and prevent 
draught in the apartment, or the too rapid abstraction of warm air 
therefrom, a sliding-plate H is fitted in the ventilator, so as to cover 
the apertures in the box G at pleasure. ‘lhe sliding-plate H is fitted 
in grooves, or otherwise, so as to move easily to and fro behind the 
——- the box G. A horizontal slot is made in the front plate 
of the 
which stud is fixed in the plate H. A cord J, or other suitable 





and Sims, for a hine on Nicholson’s plan; and a bronze medal 
and 100f. to Mr. Samuel-on. In this category no French maker 
exhibited. In the collecting machines the principal prize, a gold 
medal and 200f., was given to M. Hamoir, of Saultain (Nord), and 





| among the other prizes a silver medal was awarded to Messrs. Clabb 





x G, and through this opening a stud I works to and fro, | 


£191,000 required in subsequent votes. For Alderney the figures | attachment, is fastened to the stud and passes through two pulleys | 
stand thus:—Estimate, £1,300,000; already voted, £797,000; vote | K, fixed in the face of the box G. The ventilator, when arranged | 
required for 1860—61, £65,000; in subsequent votes, £438,000. 
Portland Harbour and breakwater :—Estimate, £932,125; already 
voted, £50,000; in subsequent votes, £4,125, | 


for carrying off the heated and vitiated air from an apartment, is 
fitted in the wall near to the ceiling, and the ends of the cord J are 
carried downwards and brought within convenient reach, in the 


and Smith. 

Frenca Acapemy or Scrences.—At the last sitting a highly in- 
teresting paper was read by M. J. Fournet on the existence of an 
organico-mineral substance acting as the colouring principle of 
stones and rocks. He remarked that chemists often pass too lightly 
over the particulars of their operations, classifying the residues they 
obtain under the very vague expressions of water, volatile substances, 
&c., and this they frequently do, even when the weight lost is con- 
siderable. The consequence is, that many things relating indirectly 
to the theories concerning the formation of certain minerals, and 
especially of precious stones, have remained doubtful; the most 
accredited treatises of mineralogy are very laconic on the subject of 
their various colours, so that there is at present a want of precise in- 
formation on the subject. According to Hauy’s view, most of the 
colours of minerals are owing to the interposition of certain metallic 
particles; thus the Peruvian emerald owes its green to chromium, 
red spinel to chromic acid, &c. But it soon became apparent that 
the colouring matter contained more volatile substances; Buquet, 
for instance, showed that coloured silex would become white 
when heated; and, in 1806, Hausmann proved, with the aid 
of some of Klaproth’s experiments, that this bleaching of silex 
was owing to a volatile principle which ewisted in black silex, at 
least in the proportion of one per cent. in weight. M. Fournet, 
having taken up the subject at the point where bis predecessors had 
left it, has succeeded in discovering a colouring substance which he 
proposes to place among mineral or mountain-tallows (such as are 
found about Loch-Fynn and Inverary, as also in the department of 
Maine-et-Loire), where they have received the name of naphteine 
by Beaulieu and Desvaux. M. Brunner sent in an observation of 
the third comet of 1860; and another communication on a comet 
was received from M. Dezautitre, of Décise (Niévre); but, as in 
this instance there was no position given, it is not impossible that 
this may be a different one. It is loosely described as being equal to 
a star of the fifth magnitude, with a tail two or three in 
length, and as being visible on the 23rd ult. in Gemini. M. Wurtz 
communicated some further researches on the oxyde of ethylene, 
which he states to be capable of direct combination with acids, thus 
producing salts with an excess of base; whence the inference is 
evident, that the oxyde of ethylene is a real organic base, an 
alkaloid not containing nitrogen. 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents. 





ENGINEERS AND THE LAW-COURTS. 


Srr,—Aliow me, through the medium of your interesting journal, 
to ask if there is no — ainst the following case:—I was 
applied to a short time since to furnish some drawings and tracin, 
for a party for a law-suit. On sending in my account, I am told 
that it has to be taxed, and ultimately I get just one-half of what I 
charged, without any specific reason, only that “that is what the 
taxing-mas‘er allows,” although the amount is small, as I will 
presently show you. I do this merely to warn such parties as my- 
self, engaged in the duties of a civilengineer. Now, sir, the drawing 
and tracings take me »nd my draughtsman—and with my own time 
in making two visits— hours’ work, and my charge is £6 6s., 
which you, [am sure, would say was 4 very moderate charge; and 
yet this engineering taxing-master says £3 3s. is quite sufficient — or, 
at the rate of 1s. 3d. per hour for me and my draughtsman—to pay 
my office-rent and to keep up my private establishment, and also to 
pay me for seventeen years’ practical experience. 

This treatment seems to me to be a crying evil—that a party 
shall have such authority to put what value he thinks proper on 
such work, where I am sure that he is not competent to judge except 
he be a mechanical or civil engineer—and as I show you above, it 
would seem to me that it isa regular rule jn such cages, as this is 
not the first time I haye been served the same—“ divisional half” by 
the said taxing-mastér. Work, fairly and honestly done, with time, 
material, and expetience taken also into consideration, is gene- 
rally, in all civi} communities, justly paid for; but in all law cases 
that I have had to do, as in the above, you are invariably awarded 
one-half, at the will of a person whose position I am at a loss to 
mt ant d i information I shall feel 

f any of your readers can give me any information | s ee! 
Met fhat should be ingujted into. 
ee ; ye ENGINEER. 
A TELEGRAPH TO AMERICA. 


obliged, as I think it is a thing 

July 4th, 1860. ‘ 

Srk,—-I must say I feel rather disappointed that none of your 
numerous telegraphic readers have made any remarks of support or 
objection ou my communication in Tue Exatxeer of 15th June, 
with reference to the way therein proposed of laying deep-sea tele- 
graphic wires, not along the bottom of the ocean as hitherto so un- 
successfully done, but slightly under its surface, by means of tele- 
graphic cables or lines, of about the same specific gravity with salt 
water itself, and sustained near the surface by means of buoys suffi- 
ciently large, and fixed to the bottom by anchors and cables, all as 
detailed and pictured in that communication. I have little doubt 
you will concur with me in thinking that your columns have some- 
times been taken up with much more misty and less important dis- 
cussions connected with telegraphy. 

I observe in a lecture of Professor Ansted on the otis of the 
Atlantic Ocean, that he states the dangers and diiliculties of an 
ocean telegraph cable (on the tacit assumption that it is laid at the 
bottom) as follows :— 

1. The probable weakness of the cable in any one or more of its 
parts to sustain the great stress of its depositation at such great depths. 

2. The bottom of the ocean may be rugged and irregular at various 
laces, by which the cable may be hacked or cut in consequence of 
its own weight. 

3. The probable existence of currents at the bottom causing the 
friction of the cable and its quent injury, especially where the 
bottom is rugged and irregular. 

4. Icebergs drifting and scratching, or dragging anything along 
the bottom. 

5. Wh»les might interfere with the cable while in course of being 
laid down. 

6. The temperature at the bottom might be high, and thus be in- 
jurious to the insulating substance. 

7. From the unevenness of the bortom, the proper length of cable 
required is not known with anything like precision. 

But in addition to these dangers and difficulties thus enumerated 
by the Professor, there are the following of a much more formidable 
nature in every respect, as it is believed thot they are not surmount- 
able. 

8. The enormous and never-ceasing pressure of the superincumbent 
mass of water on the cable at such great depths, and its general bad 
effects. More particularly, 

9. The great improbability, or it is believed, the utter impossibi- 
lity of securing at first, and, were it secured, of maintaining such a 
perfect insulation, as to withstand so enormous and never-ceasing a 
pressure throughout so great a length of cable as would be required. 

10. The unknown injurious effects which water at such great 
depths, placed under such very peculiar physical conditions, may 
have on the action of the electric fluid. 

11. The possible disturbance of the bottom of the ocean where the 
cabl cis laid by the action of the internal tires. 

12. When the cable is once laid at such great depths, the impossi- 
bility of getting it up again to undergo any repair or examination. 

But by laying the cable near the surface as proposed, the Ist, 2nd, 
8rd, 6th, 7th, 8th, 9th, 1Uth, Lith, and 12th of these objections, em- 
bracing those of by far the most serious nature, are all entirely 
avoided. The 4th and 5th (those relating to icebergs and whales) 
remain. Let us then consider how they are to be regarded. 

Judging from my own somewhat extensive researches on the 
subject, in scientific works and books of voyages, there are two points 
to be settled with reference to icebergs; these being, what is the 
greatest, and what is the average size, of such of them as are ever 
likely to cross the path of any telegraphic cable to America. This 
inquiry, it will be observed. atiects the Valentia as well as the 
northern route, for icebergs float down into the Atlantic far past 
Newfoundland. To excite the wonder of their readers is the general 
desi e of travellers, and consequently we have in all books treating 
on icebergs the same everlasting unspeciiic sing-song about their 
“enormous size,” so that, just as little boys, who have been often 
rezaled . ith tales of the prowess of lions and tigers, but have never 
seen them, are astonished to und them after all to be nothing more 
than large overgrown cats, in place of being as big or bigger than a 
horse or a bull, as they imagine them —in like manner | have no 
doubt that the conceit will be pretty considerably taken out of the 
race of icebergs generally, about 60 deg. of north latitude, as to 
their depth at least, when they come to be accurately numbered and 

d, and especially when they come to be averaged. It is pre- 
sumed that Captain Sir Leopold McClintock will pay close attention 
to this matter in his survey, otherwise the survey will be very de- 
fective on a very important point—that point being the numbers 
and sizes of icebergs with reference to the different regions and 
periods in which they are seen along the space traversed by him. 
Captain McClintock will not be able to do all that might be desired 
on this point, nevertheless he may be able to do quite enough by 
enabling us to know how far the icebergs, actually seen by him, 
penetrate below the surface of the water, a matter of easy calcula- 
tion when their height and bulk above the water is known. The 
result of the survey will, I humbly venture to say, be a conlirmation 
of the views expressed in my previous ications, and especiall 
in my last; and any danger from icebergs will be found to be easily 
and entirely avoided by a little attention in laying down the surface 
cable along the route proposed by me, and which surface cable it 
will be recollected becomes a bottom cable when it approaches land, 
thus still further guarding against all danger from ice. 

As for any danger from whales, it cannot be supposed from their 
habits that they have the slizhtest desire to eat tough, unsavoury, 
untasty, Muigestible substances like gutta-percha, india-rubber, or 
telegraph cables generally ; and having lungs like other mammalia, 
they rejoice in floating along the surface of the ocean, where they 
may. most enjoy the benencial influences of air, light, and heat. 
Indeed, all fishes have the strongest propensity to enjoy these in- 
fluences, and a cable laid not nearer the surt.ce than 30 fathoms, 














and generally lower down in the ocean, would seldom, if ever, be 
visited by them. And as the Valentia cable was successfully laid 
down in spite of, and, there is every reason to believe, never after- 
wards received any injury from, whales or icebergs either, it may 
be inferred, as the very fairest of all eee that these supposed 
sources of danger are not of any importance in reality, if proper 
pants be taken in choosing the rovfte and in laying down the 
cable. 

It will now, therefore, be clear, that the advantages of a light 
tel ih cable or line, laid at a slight but safe depth along the 

face of the oceaa, over buoys from 30 fathoms to 50 fathoms 
deep, in the way proposed, would be incaleulably great. Such buoys 
may be pom as supplying the want of islands on the route.* 

It may be urged, that the cable or line, by being so light, would 
not be yery strong. But strength is a comparative term, and in 
this case great strength is not required. There would be hardly 
any pressure, or tension, or friction, if any, upon it. There are no 
currents of any strength in the 0; ocean; and this is especially 
the case with the north part of North Atlantic, where, besides, 
the coldness of the water would keep the insulating material in 
excellent order. The cable would thus lie perfectly unstrained and 
unharmed in the gentle and ever-yielding m of the water. It 
would also, from its sufficient depth, be amply protected against all 
motion from the top. For the self-same reasons the buoys would 
remain perfectly quiescent, being, besides, kept in their places by 
their anchors, so that they could never exercise any strain on the 
telegraph cable. All that such a cable would require to do would 
simply be to convey rateriigence between Europe and America; and 
for this, it will now have nm seen that, by the course proposed, 
insulation mainly, and not strength, is required. And it is evident 
that at such a slight depth insulation would be easily attained, and 
it would be as easily preserved. And being so light, and laid so 
near the surface, the cable could be laid down and taken up with 
the utmost ease when necessary. 

But self-evident as the advantages of such a cable and of such a 
method of laying the cable seems to be in every point of view, it 
would be very strange and almost unprecedented if some bugbear or 
other will not haunt and cramp the minds of many of those who ma 
consider it. A variety of bugbears haunted and cramped the min 
of engineers and others with Tyger fe ¢ ¢ original formation and 
working of railways, and other things. But it is believed that, as 
regards a telegraph to America, we have only Hobson’s choice— 
surface telegraphy or none at all. Such being the ¢ase, it is 
agreeable to think that surface telegraphy, if once set about, will be 
easily and cheaply attained. For, let it be recollected as to its suc- 
cess, that it is a mere question of expense; for a telegraph cable of 
any length, weight, and strength could be sustained if we only used 
a sufficient size and number of buoys to sustain it. 

It is now believed that conclusive cause has been shown why your 
readers, and especially those of them who are telegraph engineers, 
should extricate their minds out of the narrow, old, expensive, and 
unprofitable rut of bottom ocean lines in which they are sticking, 
and should get upon the railroad of surface lines; which, by means 
of skilful yet plain adjustment, would no doubt be found to work 
permanently, smoothly, and satisfactorily in every respect. But if 
any of your readers should see any reason why this result would not 
be attained, then let them be so good as state it, in order that it may 
be considered, and in all probability obviated. H. K. 

Edinburgh, July 2nd, 1860. 

P.S.—Though not directly connected with the subject in hand I 
may remark that, in the case “ Paterson against Harris,” reported 
in last Enarvecer, in which the eminent electrician, Professor Thom- 
son, was examined as a witness, he estimates the speed of electricity 
at about 2,000 miles per second; but with the utmost deference to 
him and to all others who bave the common idea that the speed of 
electricity is invariable, I have no hesitation in saying that, on the 
contrary, its speed is and will be found to be very variable, depend- 
ing entirely upon the circumstances in and under which it operates, 
and that allsuch estimates as that above mentioned are only calcu- 
lated to mislead. H. K. 


RAILWAY BRAKES AND COMMUNICATORS. 


Sir,—In a leading article of your journal of June 22nd some 
admirable remarks appear respecting the want of sufficient brake- 
power in railway trains, by the application of which, when at a fair 
rate of speed, any train could be brought to a stand-still in 290 or 
300 yards. You also showed, from Captain Galton’s statement, 
that nineteen of the accidents which occurred on railways in 1858, 
and by which nineteen lives were lost and 144 passengers injured, 
would almost all have been avoided had the engine-drivers possessed 
the means of instantly stopping the trains when made aware of the 
danger in front. Now is there in reality any necessity why such a 
want as this should exist? If not, there seems to me something 
singular in the fact of none of the brakes which have been invented, 
and for which patents have been taken out, being put into 
operation by the various companies, whose object ought to be 
to use all means in their power to avert danger, and protect the lives 
and limbs of passengers. Brakes, itis well known, have been in- 
vented, the retarding force of some of which has been great, and 
yet companies have not brought them into use; nor is there, so far 
as I am aware, any apparent inclination to do so. Those of 
Mr. Newall, and Mr. Fay, and M. Guerin, for instance, have been 
frequently tested, and their power sufticiently proved to be such as 
would, if generally applied, be of great utility. But another, which 
you have scarcely noticed, and which should, in my opinion, take 

recedence of every one of those named, is that of Mr. ‘Thomas 
ngram, of Bradford, and which has also been tested, and proved, 
from figures of Mr. William Fairbairn in Tus Exeieer, for May 4, 
to possess a greater retarding force than any of them. Whether 
correct or not I will not undertake to say, but I have heard inciden- 
tally that Mr. Fay received the first hint of his brake from Mr. 
Ingram’s through the medium of a third person, and that the whole 
was carried out from those hints, though there are now many points 
of difference between them. But, be that as it may, the figures in 
the subjoined table, which I copy from Tuk Enaineer, of May 4th 
last, as included in Mr. Fairbairn’s paper, may be considered to carry 
some authority. On what line the trial was made when Mr. Ingram’s 
brake was tested, no information has been given, nor does it even 
mention who was the experimenter, though, as regards Mr. Newall’s 
and Mr. Fay’s, the experimenters were Colonel Yolland and Mr. 
Fairbairn. The final reduction of the retarding force, it is stated, 
to units of weight of the brake-carriages, was given in the following 
general summary :— 





Ratio of weight on the brakes 
to the retarding force gene- 








Brake. Weather. Experimenter. rated by them, or the mean 
_ - a co-efficient for each brake. 
Mr. Newali's Dry From 0°1544 to 0°1965 
: Wet ere 0°0542 

Mr. Fay's Dry } Fairbairn From 0°1126 to 0°2082 

” oo» Wet 0-0576 
Mr. Newall's Dry , From 0°1116 
Mr. Fay’s Dry { Yolland 01020 
Mr. Ingram’s Wet 01075 
M. Guérin’s Dry 001048 


Here it appears that Mr. Ingram’s had not been tested by either of | 
the experimenters named, when the weather was favourable, and 
yet we tind that the retarding force, when the rails were wet, and 

robably a little slippery or greasy, was nearly double that of Mr 
‘wy’s or Mr. Newall’s in similar wet weather ; and if so, there surely 
can be nothing erroneous in the conclusion that the power shown 
might have surpassed the others in an equal degree when the weather 
was favourable. But if it has not had such favourable trials, 3 


received such publicity, the fact of 1ts being comparatively unheard 
of in the columns of Tne EnGrverr, &c., is easily accounted for. 
It is, | understand, self-acting, and in the event of the coupling of 
any carriages to which it was attached breaking, the wheels in- 
stantly become locked by the action of the brakes operating along 
the whole train, and a bell in the guard’s van and at the engine is 


rung at the same time. This is also the case if an axle should break 
or if the engine should jump off the line, or any other 


ment whatever occur. it makes no matter which wa: the 
carriages are to be tunnel, 0p either the queed or the endian-tkivar 
can put on the brakes. Many other advantages which this invention 

might be enumerated, but I am anxious not to trespass too 
much on your valuable space with further details. 

Why, then, have not one or all of these inventions been practically 
applied to our railway carriages when so many accidents are yearly 
occurring from preventible causes, and so many lives lost and 
injured? It appears to me that the c.use of humanity alone de- 
mands it, and that, had it Jeng been put in operation, many 
might now be walking the who are in their graves, victims to 
the cupidity or of railway companies. Had a really 
efficient brake, by which trains running at great speed can be sto 
within 200 or 300 yards at been attached to the train which 
lately dashed through the Great Northern Station at King’s-cross, 
London, that terrible flight could never haye spore, And the 
same may tryly be said of numerous othe ts of a fatal 
and disastrous character. If an eering jealousy be at the 
bottom of their non-applicati.n I hope i it may be done awa: 
with; but whatever may be the cause it js high time it was Semeved, 
and that whatever principle of agt 4 r is best adapted for 
securing, as far as possible, the safety of her Majesty's subjects may 


at once be put in operation. 
I know nothing of either Mr. Fay or Mr 


Tn conclusion, I may 
Newall, and as little of it. Ingram, except what I have in 


making a few laguirise relative fo the above; but being a er of 

Tue Enarneer, | have thrown these few thoughts looally eae, 

which I hope to see in your next issue. ALO. 
Bradford, Yorkshire, July 2nd, 1860. 


RAILWAY ENGINE-DRIVERS AND FIREMEN. 


Sir,—‘t A Lover of Truth,” of Rugby, is stating what I cannot but 
consider yy What are the men asking for? Ten hours 
day. Does * A Lover of Truth” work more hours? Or will he point 
out a country where engine-drivers do more than in E: d—this 
boasted free country—with every scheme to grasp the working man’s 

nce. What can’a man do after working in coke, dust, and heat, 

rom daylight to dark, and dark to daylight; but enter a public- 
house and take a stimulant, that stinmalant paying the greatest of 
all taxes. I have no doubt alsa at the same time he sits himself 
down, and with a “Thank God,” purer than ever was uttered in 
church or chapel, soon falls asleep. If literary institutions were free 
in England as in France, the working men would (when they could) 
read and learn—perhaps too much to suit their masters, many of 
whom know less than the men. I recollect one cutting the lap off 
the valves of the locomotives to improve them! Another one “ who 
loves a lord,” and whose tendencies if not his manners are rather 
aristocratic, was actually *‘gammoned” out of several pounds of 
tallow. The driver pleaded that the piston-rod was hot, and the 
master was foolish enough to feel and grant the tallow instantly. 
These instances might be multiplied ad infinitum. I do know the 
hours are too many for the engine-driver, and if he happens to get 
drunk he has not time to get sober. I also know that a man lost 
his head from being overworked; he actually went straight through 
the terminus standing on his feet fast asleep. This man had been 
at it nearly the whole of three days and three nights. I also know 
another who was so exhausted that he stood asleep on the footplate, 
and was only roused up by hearing the rap when passing under @ 
bridge, but was again instantly asleep, the train moving at this 
time at the rate of forty-five miles per hour. If an engine-driver 
entered a literary institution with a view of improvement, he would 
naturally want to read Clark’s “ Railway Machinery.” I doubt if 
the book is in any library or educational institution in this town. 

Birmingham, July 2nd, 1860. RicHARD Baca. 


S1r,—“ A Lover of Truth” complains that the men did not state 
their grievances to their employers, as in the case of the London 
builders. Let him remember the reception the men met with in 
1853, when a deputation of twenty drivers waited upon the directors 
to state their inability to take the trains by contract at the price 
offered ; he need not then be surprised at the step the men have taken. 
“A Lover of Truth” admits that the journey to London and back 
occupies 11} hours; he also knows that the men have to be at their 
post one hour before the time of starting. This is taking the best side 
of the question ; but how often does it happen that these trains are 
delayed on the road for an hour or two? and when quite into the 
station the goods have frequently to be shunted, thus keeping the 
men perhaps upwards of an hour, which goes a long “= on for 
15 hours per day. This is a thing of daily occurrence. How is it 
that we do not hear complaints from other lines? The Nerth- 
Western men do not complain without a cause; give them the Ten 
Hours Bill, and they would be satisfied. We do not find engine- 
fitters, turners, painters, builders, &c., working above ten hours per 
day ; and why should an engine driver work more hours than other 
men? With respect to the church-going question,‘ A Lover of 
Truth” omits to state that the majority of the men are engaged in 
washing out their boilers on Sunday. He may probably have seen 
the scramble for the hose-pipe, so as to get done first and get home 
again as soon as possible. And another important item in this 
Sunday morning job is that for this very important service the men 
are a paid one farthing, for it is considered part of the week’s 
work. 

Birmingham, July 4th, 1860. LEB 


FIRE-ARMS, 


Sm,—The remarks of E. \\’. Young, in Tue Enouvesr, of the 
29th ult., brings to my memory a few remarks which I m if I 
mistake not, in the London Mechanics’ Magazine, for 1855, relative 
to Lancaster rifles and to the cause of their bursting. I also asked 
a question to which no one made a reply, and one on which I am as 
ignorant now as I was then. I should therefore be glad if some of 
your numerous readers would be good enough to give me the neces- 
sary information, viz., Have all rifles a screw of a regular pitch, 
and if so, is that how they ought tobe? My reason for asking such 
a question is, that I believe an irregular screw may be nearer the 
mark than a regular one; but before that can be decided, it will be 
necessary to ascertain the velocity of the shot at various places, as it 
leaves the barrel; and if we find that it increases in speed a 
from breech to muzzle, then I should say that the screw ought to 
regular. But if the shot should increase in speed more rapidly from 
breech to middle of barrel, than from middle to muzzle, then the 
pitch of screw ought to be greater at the breech, but getting fine 
towards the muzzle. ‘There is one thing of itself which might serve 
as a guide to this, and that is to examine the barrel and notice if 
the thread of a screw is worn at any one place more than another. 

Mr. Young appeurs to be in favour of the Lancaster principle of 
rifling cannon. Now, if 1 cannot give any practical information as 
to which is the best method, yet I have studied all sorts of rifles a 
good deal—both those that are now in use and also some that have 
not yet appeared in print; and in 18511 ordered six oval-boi 
rifles from Birmingham—a thing unknown there then. ‘Therefore, 
I may be allowed to make a few remarks in a mechanical point of 
view. Let us, therefore, in the first place, examine the {Lancaster 
with lead bullet; and although one can scarcely watch a ball from 
breech to muzzle, still they may, in some measure, guess what 
change may likely take place in its course through the barrel. Let 
us, for instance, suppose the screw to be rather quick, then the bullet 
may leave the barrel at a greater pitch than it—that is, it may not 
revolve above one-half as fast as it ought to do, for in its passage 
through the barrel it may have changed its larger diameter 
for its smaller, and only revolve one-half as fast. But suppose 
the shot to be cast-iron, then the case would be somewhat 
different, and instead of the shot undergoing the change, it 
unluckily falls upon the barrel, and if not very strong, it 
must burst; but even if there were no chance of bursting 
the gun, its inside is bound to wear very fast, and unless there is & 
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flat surface to receive the thrust at right angles, or nearly so, the 
tear and wear will be great. I can compare the Lancaster apr 5 
for large guns to frictional gearing for heavy machinery, which often 
gets over-powered in s . But at present it is not so much the 
method of rifling or breech-loading that we desire most, but mate- 
rial that is really worth putting the work ; for any one would 
naturally think, when they read of a shot 3} lb. weight going six 
miles, that an 80-pounder would throw 'y across the channel ; 
but, instead of that, the scale is in the meantime changed, and the 
small shot goes furthest—not because it proceeds from a rifle of any 
different description, but because the large gun-metal is inferior in 
quality to that of the small one (alt it might at one stage have 
been equal to it), and won’t stand the ch which is a proof that 
all the hoops and staves, steel tu 2 ng have been 
ineffectual to produce what is really wanted; and until I have 
heard that Mr. Mushet’s gun-metal has been tried and proven to be 
inferior to what he represents it, I shall live in hopes that the re 
guns will soon again resume their position, and that I sh 

one day hear of a cast gun throwing shot to a much greater distance 
than has yet been a G. Hunter. 

Coleford, July 3rd, 1860. 





GOVERNMENT EXPERIMENTS ON SHIP ARMOUR. 


Str,—The network of homogeneous metal, otherwise soft cast- 
steel, suggested by Messrs. Shortridge and Howell, is no doubt a 
very meritorious invention. But why this metal, which it appears 
has failed when applied in the form of plates, can be expected to 
answer when formed into a network is not quite clear. Homogeneous 
metal, that is soft cast-steel, will stand an end pull of from 20 tons 
to 30 tons per square inch, according to the quality of the iron from 
which it is prepared. If made to stand 80 tons per square inch, the 
iron would be very costly, from which the homogeneous metal would 
have to be manufactured. For a large quantity, 25 tons per square 
inch would be the full average s of the metal, and this it 
— has failed to be sufficient to the shot. 

hy not try my gun-metal, which stands 48} tons per square 
inch? There is a tolerable margin between the two. 

Should this ever be tried, I would not recommend plates of the 
whole thickness required, say 4 in. ; but what I should advise would 
be to have several plates of about } in. in thickness each. 

Within these plates, and between the plates and the timber lining, 
I should leave, say, 6 in. in thickness of tough substances, such for 
instance as wire-rope, or a mixture of wire and hemp as in the ropes 
of that description recently patented. Or hemp soaked in tar might 
be used, or jute, or wool, or any elastic material. Wire and 
hemp-rope would probably be the material. I do not think 
any shot at present invented would penetrate the side of a ship thus 
lined 3 in. thick with metal of a strength equal to 48 tons 
per square inch, and with 6 in. of elastic ing between the plates 
and the main timbers. It by no means follows that because homo- 

neous metal, a soft flexible form of iron or semi-steel, has failed 
or ship-plates, that a material of nearly double its strength should 
also fail. Since writing a former letter on the subject of gun-metal, 
&c., I find that the date of Mr. Longridge’s specitication is clearly 

rior to the publication of any ideas on the subject of lapping guns 
Mr. br Hunter, and therefore Mr. Longridge has an un- 
questionable claim to originality as regards his invention. 

Coleford, July 4th, 1860. Rogpert Musuet. 


THE CONSTRUCTION OF CANNON, ETC, 


S1r,—With all due deference to Mr. Mushet’s opinion of my zeal 
in reference to Mr. Krupp’s steel, I still reiterate my statement, that 
Mr. Krupp’s metal is perfectly free from all honeycombs, even in 
the largest masses made at Essen; and Mr. Mushet’s assertion as to 
his perfect acquaintance with the nature and quality of Mr. Krupp’s 
manufacture, equal in fact to any superintendent at Mr. Krupp’s 
works, is not possible, notwithstanding Mr. Mushet’s having worked 
in Prussian steel factories, other works being no criterion as to the 
manufactures of Mr. Krupp. With regard to the steel made by Mr. 
Mushet or any of the Sheffield manufacturers, it is no argument at 
all that because theirs is full of honeycombs of a necessity Mr. 
Krupp’s should be. There are secrets in most trades, and this hap- 

ns to be one of Mr. Krupp’s; and it is not in order that Mr. 
Mushet should be satisfied that this should be divulged; but that 
Mr. Krupp’s steel is perfectly free from all faults of the kind, I again 
affirm, and in Mr. Krupp’s name. 

Mr. Mushet will have abundant opportunity of testing the value 
of his steel in comparison with Mr. Krupp's at the coming exhibi- 
tion of 1862; and this intervening period will give Mr. Mushet 
ample time to free himself from the trammels complained of in his 
letter of June 20th. 

Mr. Mushet is again out wrong in reference to the bursting 
of Mr. Krupp’s gun at Woolwich, in 1855, in assigning the mishap 
to the carbon. The fact was, as i before stated, the bursting of this 
piece was pet independent of the metal, and due entirely to 
the form and weight of shot used. Mr. Krupp constructed this gun 
for a 68-pounder, instead of which a shot weighing 259 lb. was 
used, and not only this, but the shot had fitted to it an expanding 
ring, which, when the explosion took place, was broken, and driven 
along the shot, cutting up the cast-iron all round the back end of 
the shot for 8 in. he shot became by these pieces completely 
wedged in the gun, and with 25 Ib. of powder in the gaseous state 
the bursting followed as a natural consequence, the gun havin 
never been constructed for such a proof. This was the first an 
only piece made by Mr. Krupp that has ever given way and was 
solely attributable to the shot used. A gun constructed upon pre- 
cisely the same dimensions was directly after made for the Russian 
Government, placed to severe tests for a 68-pounder, and answered 
all expectations. 

With reference to Mr. Mushet’s statement that the metal made by 
Mr. Krupp will yield and wear internally, 1 beg to lay before you 
the following extract from a report ot the experiments tried at 
Vincennes by a commission of artillery, appointed in 1855 by the 
French Minister of War, to test Mr. Krupp’s gun-metal :— 

“Two cannons (12-pounders) had from each of them 3,000 shots 
fired, with a charge of powder of 31b. 3 0z., without exhibiting 


any appreciable destruction ‘in the bore or chamber, which 
still retained the circular traces of the boring tool. The touch- 
holes were of copper, and entirely resisted, After this test 


we (the commission) then awe mene | with the utmost determination 
to burst one of the guns, following the order of the programme. 

“ We consequently fired— 

“20 shots with a charge of 61b. 9 oz. and 2 balls. 
10 Gib. Son. , 8 y, 
5 js 18lb. 402. , 6 ,, 

“ After this extraordinary test, to which no other metal could have 
resisted, the commission was pleased to reccive an order not to carry 
the test further, as it would have been a pity to burst such a piece, 
as the order first prescribed. 

At the same time also that the 68-pounder gun was burst, a small 
12-pounder howitzer, upon the Brunswick model, and of Mr. Krupp’s 
steel, was tested at Woolwich, and notwithstanding all the endea- 
vours to burst it, the gun remained uninjured, excepting that the cas- 
cable (and, I believe, one of the trunnions) was knocked off by the 
ang being thrown high up into the air by the recoil. Also, 

r. Scheffler, in his work upon the capabilities of different metals to 
resist internal pressure, proved that cylinders of Krupp’s steel re- 
sisted a force equal to 64 times greater than that of cylinders of cast- 
iron, and 34 times that of bronze. 

These are facts, and when Mr. Mushet can show the same, or, as 
he leads us to believe, far better results, then may he have some reason 
to call in question the adaptability of Mr. —— steel as a gun- 
metal, notwithstanding Mr. Krupp’s success by what is the best and 
most practical proof of all, the order and delivery of close on 
500 guns of all calibres to different Gover ts, and the negotia- 
tions now pending for much larger numbers. The two ends of the 
block for the 68-pounder gun now before our Ordnance Department, 


” ” 








were cut through to within 3} in. of the central diameter, and then 


broken off with a hammer weighing 7 tons. The two corresponding 
ends are at my office, and can be inspected y my one interested in 
the matter. This piece was not sent by Mr. Krupp on his own 


account to be tested for his private satisfaction, as that already is 
quite determined; but was ordered by the War Office for their own 
experience. I am expecting, shortly, that the experiments to be 
made with this piece will take place, and should they be of interest 
to your readers will communicate the results to you. 


ting Mr. Krapp’s method of making tyres, Mr. Krupp is 

Pere peg be reasons that his is the best | for manu- 
an tyre, not in any wa 

soy Be fear that 8 ae porous, the 


very fact of which would militate against a serviceable tyre. One 
would suppose that Mr. Mushet’s remarks about dictating terms to 
the Government would apply equally well to his own case, if he 
possesses such a i bet, t. Mushet ought to know, in 
common with y Ordnance Departments of this and 
other countries are not to in such a dictatorial style, but 
will take their own course in matters of these kinds; at the same 
time I can bear testimony to the tesy and desire upon the part of 
our War- office to to select the best metal that offers itself, 
other circumstances therewith. 

I am at a loss to i ’s last sentence. It appears 
his metal gins in strength, ‘alstaff's six men in buckram, 
each time the subject of tenacit, en of. In his first letter he 
modestly states his tal it is this metal that is under 
discussion, and not other eee mee a strength of 35,312 Ib. 
over the Armst gun-metal, now it appears that he wishes 
us to understand that it is 83,472 Ib. greater, a jump so marvelloys 
that it is difficult to comprehend. 

I think, sir, it would be far more satisfactory, than by troubling 

ou with these epistolary statements, if Mr. Mushet would submit 
his metal in the proper form to be tested, viz., by a gun of any 
calibre, and let the metal take its stand by practical experiment 
as to its ye 4 and other qualities. ALFRED [ onGspon. 

July 3rd, 1860. 

A WAY OF 8PONGING OUT A MUZZLE-LOADING RIFLE 
CANNON, 

Srr,—As the difficulty of effectually sponging out a muzzle- 
loading rifled cannon is very perplexing, I wish to give publicity, 
through your instructive columns, to the method I employ for 
effectually cleansing the interior of a muzzle-loading rifled gun. I 
use a close-fitting tube of brass, whicn reaches to within 2 in, or 3 in. 
of the breech, and insert into it a plug of tow, or other absorbing 
substance ; this being pushed home by a rammer, having a worm or 
screw at its end, causes the plug to swell out at the bottom of the 
barrel, absorbing the remnant of burnt gunpowder ; and, drawing the 
tube and rammer upwards, the barrel is doomed, commencing at the 
bottom. This operation may be repeated till the gun is perfectly 
clean. J. Norton. 

Rosherville, June 30th, 1860. 











MANCHESTER GEOLOGICAL SOCIETY. 


THE monthly meeting of the members was held on Tuesday, 
May 22nd. Mr. W. Peace, F.G.S., vice-president, occupied the 
chair. Mr. G. Wild, Full Colliery, Burnley, and Mr. J 
Whitaker, Burnley (distinguished for their collections of fossils), 
were, on the recomme:idation of the council, elected corresponding 
members of the society. 

The election of two ordinary members having been announced 

The Chairman called upon Mr. Knowles, in the absence of Mr. 
Binney, who was in Scotland, to read that gentleman's description of 
the recent geological excursion to Brooksbottom. The excursion 
was made on Wednesday, May 9th, at the invitation of Mr. John 
Hall, of Mount Pleasant, near Bury, and the time was spent in ex- 
ploring some of the best sections of the lower coal measures. 

Mr. Thomas Farrimond was next called upon to read his “On 
the Working of Coal Mines, Drainage of G and thelr Effect on 
Under and Over-lying Seams,” which was as follows :— 

The principal mode of working coal-mines in Lancashire is the 
“ Bord and Pillar” system; whicl, when best carried out, is worked 
homewards, or towards the shafts. Afier the necessary roads have 
reached the boundary, one set of men begins to work the bords or 
drifts, which are afterwards brought back by another set. It is 
true we have that excellent system ‘ Long-work,” which is becoming 
more generally adopted; for we have within the last few years 
taken rapid strides in the science of mining, so much so, that I 
think I may be allowed to say that our brethren in the North of 
England are not so much in advance of us. We have got as deep— 
and, in one or two cases, deeper—shafts than they ; tted up with 
slide-rods, safety-cages, and self-acting fences. We have increased 
our ventilation from 20,000 or 30,000 to more than 100,000 cubic feet 
per minute; our air-courses are spacious, ventilating currents split, 
and the mines worked in districts. The long-work method is 
gradually replacing the bord and pillar, especially in our thin mines, 
such as the Haigh Yard, Cannel, and Mountain mines; and we may 
date these improvements with the Government Inspection Act. To 
those indefatigable officers of this district is it due in a great 
measure, from the recommendations which their combining scientific 
and practical knowledge has enabled them to make, and which, 
coupled with their ever-ready and valuable assistance in cases of 
ditticulty, has so long distinguished them. 

I will base the following observations upon the bord and pillar 
system only, as it is connected in some degree ‘o all modes of working. 

he width of the drifts, and the size of the pillars, are the first con- 
siderations. 

The width of the drifts are solely determined by the nature of the 
roof and floor. In some mines, as the Standish, 4 ft., the roof is 
naturally tender, and breaks down, even in 5 ft. places. In the 
Blaguegate, 5 ft., a layer of coal is left next to the roof, which is 
afterwards got with the pillars. In the Cannel and Mountain 
mines, the roof is so strong that the drifts are generally worked 
8 yards wide; but when we arrive at greater depths, we have 
another agency which appears, viz., carburetted hydrogen gas, which 
breaks the roof, however strong, and forces the warrant to rise in its 
eagerness to escape from the — pressure in which it is pent up. 
It is found if the tension of the is not so strong, nor the quan- 
tity great, that its escape will be facilitated, and with less to 
the roof and floor of the mine, by cutting the coal out in places 
5 yards, than in narrow places 5 ft. wide. And, in, we find the 
coal a great conductor of gases, for if the floor lifts or heaves the 
roof remains solid, and will not break down; and should the roof 
fall, the warrant remains good. If water is seen to lodge in the 
levels, it is certain evidence that the roof will fall, and vice versd. 
Working cut out parallel with the cleavage or end of the coal has a 
greater tendency for the roof to fall than those cut at right angles 
to the cleavage, or on face of the coal. 1 have often seen in the 
Worsley 4 ft., all the bords of a district, which were driven on the 
end of the coal, with the roof fallen 2 ft. thick ; while those driven 
on the face were left standing. 

Having thus examined some of the leading features which guide 
us in determining the width of the bords or drifts, our attention 
must now be directed to the size of the pillars, or what proportion 
they should bear to the coal taken away. The rule that the area of 
the Tr to the area excavated should be in proportion to the 
depth of the seam, admits of so many exceptions that no definite 
figures can be given which will apply to all mines. For instance— 
the Pemberton 5 ft. requires a larger area of pillar than the Pem- 
berton 4 ft.; the Black Mine than the Foxholes coal; so much 
depending on the strata above and beneath the coal-seam, as well as 
the nature of the mine itself, and its thickness. If the coal is soft 
and fragile—whether in the middle, as the Arley Mine, or throughout 
its whole thickness, as the Worsley 4 ft.—then we require an addi- 
tional "i of pillar; or if the roof breaks over the coal, as the 
Standish 4 ft., or the warrant be thick, soft, and , as that 
under the King coal, then it is clear a larger area of required. 





From inattention to the above, we have numerous instances of 
extensive damage being done to the coal, the shafts and erections 
on the surface; to the coal seam, by causing creeps, or injury to its 
merchantable value, by its being com ly crushed into slack. 
When we have a number of mines worked out one above another— 
often four or five in number—then ‘there sa supporting 
pillars throughout the whole ceries; and sh the pillars left in 
one of these mines be found inadequate, and produce a “ creep,” it 
extends — the mines above, receiving at each an additonal 







effect, which been known to draw shafts out of their perpen- 
dicular, or cause them to coll and of levelling buildings with 
he promt Bee Sf & occurred a few months ago at the 

Ww the working of the yard coal mine 
caused ad been left some time ago in the cannel, 
to vibrate and the weight of the strata above. 


The and of pillars we find are, in practice, : 
lated in a great meagure by the following conditions, viz, fet. 
The quantity of seam makes. 2nd. The inclination ; fori this 
exceeds 1 in 6 or on the rise side of the bord can onl 
be 8rd. The the roof and floor. And 4th. The 
w the craves bine bears to that of the levels : if this is 
either parallel at ~ thereto, they are better to 
work, and less coal than would otherwise be the case to some 
extent by the acu’ lars. 

We now to most difficult part of this system—the re- 
moval of the which none but experienced colliers should be 
allowed to . We may compare it to a system of arches, con- 
structed each other; and the working of the pillers to that 


of the removal of its abutments, every pillar removed inc: 
its span and rise—the span being taken in the sense of the shortest 
length across the goaf, and the rise to that which it falls; the 
lengths of both approximating near each other. It is clear, as the 
removal of these pillars the space and height of the goaf 
increases, thereby brin additional = upon the abutments, 
causing them to sink the floor, and doing great damage to the 
mines , if they are in the course of being worked, avd not 
more than a certain t! of strata between them. I have seen 
a large area of the coal-mine, in Wigan, damaged in this 
manner, by the floor b completely met the roof in all the 
aces, which were cut out at the time this moving weight passed over 
em. The greek of the cannel in this instance was about 13) yards, 
and that of the King coal 188 yards, from the surface. If the 
illars are , or the wa strong, we tind they do considerable 
Soeage to the roof. In the Bent mines, in the neighbourhood of 
Oldham, w they are w to 480 yards from the surface, the 
one being about 7 yards below the other, the upper about 20 in., and 
the lower 24 in. in thickness, both the mines are worked by 
narrow places, in pairs, driven on the end of the coal, with 40 yard 
pillars between them. The working of the pillars in the upper mine 
causes considerable damage to the }o: i oshinn down the roof 
with such force that no amount of tim! support it, and com- 
pletely blocking up the w wish the broken roof. ‘This 
destr mentioned, or exactly 
where 8 a zi line’ from 
10 to 20 in breadth, lea ‘ of this imaginary 
line oon good. If the upper mine m entirely worked 
out before lower seam was no injury would 
have been done to it except such as refer to, changing 
the nature of the coal, and making it exceedingly diffict.lt to work. 
Had the above mines been nearer together, with a layer or stratum 
from 2 ft. to 4 ft. thick between them, the working of the cope 
mine first would have done td to the lower, by forcing 
this layer to rise, and crash’ i the as is the case with the 
t 


Only under 


being removed, and 


Staffo: ire thick coal, where it is worked in te layers; and 
the owners seem rather to prefer the loss of more half the mine 
than injure its value. There is no doubt whatever that when two 


each other, the lower one 
ought to be got first, and both w upon the long work system ; 
the distance which the lower be yen in advance of the 
upper being determined by the thickness nature of the strata 
between them, and the strength of their roofs, and worked as one 
and the same mine. 

if the thickness of strata between them should exceed 5 yards, the 
working of the lower mine first the -eyitom, iu 
posing the wu mine has a roof, ing 
easily from the floor, will have the effect of undermining it,—the 
workmen being only required to wedge them down ; but this is rather 
too nice a point for a coal mine, and has not, to my knowledge, been 
extensively adopted. 

The drainage of carburetted hydrogen gas has’ great effect 
the future working of under or over-lying seams; and this 
increases with their depth from the surface, and the nearer the 
mines approach to each other. 

The minimum distance from the surface that I have known mines 
to be affected by this cause is about 80 yards; and the greatest 
distance one mine to affect another 30 yards. Of course a great deal 
depends upon the mine and the strata above it ;—some naturally 
containing more gas than others, and the strata may be more 
indurated, or the crop of the mine dislocated. 

I shall now proceed to give two instances—one at the of 
90 yards, and the other at 480 yards from the surface. The first is 
the Standish 7-ft. mine, 30 yards above which, or at 60 yards from 
the surface, the 4-ft. mine was nearly worked out. In the 
of working the 7-ft., and upon its arrival under the goaf of ~ft., 
it was suddenly found to become so hard, strong, and difficult to 
work, that, even with an additional 9d. per yard, the men refused to 
work it; and this part of the deep workings was stopped. 
found as the workings proceeded more to the crop or rise of the 
90-yards level, that the hardness ually diminished, until at 
still under the goaf of the 4-ft. 


length it was imperceptible, alth 
mine. 

The next instance which I have to record is the Bent mines of 
Oldham, before alluded to, which are worked at the depth of 480 
yards below the surface. The getting of these mines was com- 
menced at the same time, or nearly so, and they were both found to 
contain an extraordinary quantity of es, pont 7 = 
pressure; so much so, that neither of them be (the 

aces being about 5 ft. wide); and the gas escaped with a 

orcing the top part of the mine down, and it level 
holes made by each blow of the collier’s pick. 
close down to the face, the having to be numerously set, to 
protect the men at work; and See ee ne 
was to drive two places in advance, and afterwards follow rm 
third between them; and this did not always sacceed in keeping the 
roof good. In some cases the roof would suddenly fall in one solid 
mass the whole width of the place, and close to the face of it, 
- or 4 yards long, and 8 ft. or 9 ft. high, liberating large quantities 


gas. 

After the workings of these mines had proceeded a short distance, 
it was found that whenever the workings of one had to pass either 
under or over the places viously driven in the others, the coal- 
roof and floor were completely changed; the coal being so strong 
and hard, that it would now stand to be holed, or andermined; the 
roof and floor remained solid, and no evidence of any gas could 
be discerned; and when the pillars were removed from either 
of these mines, the coal immediately under or over this geal 
thus formed—as the case may rege Ber so thoroughly hard 
and difficult to work, that to remunerate the collier for his 
labour made it a difficult matter to bring them int» market; and 
the works — —— od aa t Atchougt 4 = 
succession, of that part un over . 
part of the mine either ander or over the narrow or where 
the pillars had been removed, yielded from 20 per cent. to 80 ed 
cent. more round coal, which was found to more than compensate 
the extra labour in getting them, yt one of these mines ander that 
part is at _— standing. 

The workings of one mine;and how far it will drain the gas frow 
another, I have not proved’to be more than 80 yards. Ys 
certain it did not in this instance drain it 60 yards; for the 
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Mine had, at that distance above, been previously worked over these 
two Bent mines, and the gas in them could not have been much 
Jiminished. 

Thanks were given to Mr. Farrimond for his paper, after which 
the chairman said this interesting subject was one which some time 
ago engaged the attention of the Mining Institute of the North of 
Engliud, where Mr. Elliot read a paper, and mentioned facts from 
his own knowledge which were confirmed by the statements of Mr. 
Farrimond. In one instance the lower mine was so much hardened 
that it had to be abandoned, for the colliers could not be induced to 
work it. The only explanation seemed to be, the draining of the 
gas that was pent up in the coal, which made it harder to work. 

Mr. Simon Horrocks said he had seen one mine thus affect another 
at a distance of 60 yards. He had noticed that the working of an 
upper mine increased the hardness of a lower mine, and vice versd ; 
but the injury was much greater in some places than others. 

Mr. A. Knowles said the effect was to make the coal what was 
called ‘ woody,” or not so brittle. 

Mr. Wynne thought the dip of the mine should be considered ; 
and that the result was not so perceptible where the coals were fot 
by long-work, as with the pillar and stall plan of getting. The 
chief objection to the former mode in getting the thick coal of South 
Staffordshire was, that it broke the coal, and made less “ round.” 
This did not apply generally to long-work in getting seams of 
ordinary thickness. 

Mr. Dickinson confirmed some of the observations of Mr. 
Farrimond, that the difticulty of working was due to pressure 
as well as to gas. At the meeting when Mr. Elliot read his paper, 
Mr. Nicholas Wood, Mr. Elliot himself, and Mr. Dunn, were of 
opinion that the effect arose chiefly, if not entirely, from the gas 
being liberated from the coal; while Mr. Armstrong thought their 
view an exceptional one, and that it arose from the pressure of 
the superincumbent strata; and Mr. Barkus attributed it partly to 
the springing of the coal, adding that with some seams it made no 
difference. Members may have noticed, when two seams were 
being worked back together, how particular colliers were to see that 
their places were not left behind, so as to get this additional pressure. 
He agreed that the effect was due to pressure more than gas, but he 
thought the gas had considerable effect as well. It told well for the 

Staffordshire long-work, in getting the thick coal, that wherever the 
system had been introduced, it had never, so far as he was aware, 
been abandoned. Those who had compared the two systems must 
agree that the long-work was decidedly the cheapest and easiest in 
every respect, both for superintendents and men. 

Mr. Seddon said he had observed breaks in some parts of a coal 
seam at Dukinfield, from another seam having been worked near. 

The chairman repeated his conviction that the result was caused 

by the liberation of the gas. 

Mr. Dickinson said the destruction of the crystalline character of 
the coal would render it tougher to work. 


FLINT IMPLEMENTS. 


Mr. Dickinson referred to the subject of flint implements, discussed 
at the last meeting, when casts of flinta, shaped like spear heads, 
were exhibited, and different opinions given as to their origin. He 
saw that the subject had been before the Royal Institution of Corn- 
wall, and one gentleman said he had found a crucitix 30 ft. under 
the bed of a river; and as crucifixes were articles, geologically 
speaking, of very modern date, this seemed to show the extreme 
rapidity with which deposits were made under favourable circum- 
stances. A piece of wood had also been found bearing the mark of 
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He believed that the true explanation was, that these things had 
settled from the surface, which was a common occurrence. These 
discoveries could be accounted for in a variety of ways, without 
going so far as to say that man existed ages before the period 
assigned for his creation. 

The chairman observed that, though human productions were 
found in very extraordinary places, they were only exceptional 
cases, 

The meeting closed with thanks to Mr. Peace for presiding. 








EASTWOOD'S IMPROVEMENTS IN STEAM 
HAMMERS. 
PATENT DATED 28TH NOVEMBER, 1859. 


Tuis invention, by Mr. James Eastwood, engineer, of the Railway 
Ironworks, Litchurch, Derby, consists in constructing the standards 
of steam tilts or hammers of wrought iron, to form guides for the 
hammer trip, and in securing the bottoms of the standards into the 
anvil block, and securing the cylinder between them at the top. It 
further relates to a valve of a cylindrical form, having flanges at 
each end, so as to leave a chamber for steam between the valve and 
the outside casing, the valve having an opening in the circumference 
with sufficient material on each side of the opening to allow for 
“Jap,” as in ordinary slide-valves, and is hollow and open to the 
exhaust-pipe at one end, the valve being kept tight by metallic 
packing rings let into grooves cut to receive them in the flanges on 
the end of the valve, so that on the valve being turned the steam 
passes from the steam-chest into the cylinder, and on the valve being 
reversed the steam escapes through the centre of the valve to the 
exhaust-pipe. 

Fig. 1 of the engravings mts a sectional elevation of a steam 
hammer constructed according to this invention; Fig. 2 is an end 
view of the same; Fig. 3 is a horizontal section on an enlarged 
scale, taken through the valve and cylinder; and Fig. 4 is a section 
of the cylinder, taken through the steam ports, and showing the 
method of attachment to the standards. A is the cylinder, made of 
wrought or cast iron, fitted with the vacuum valve B, which is held 
in its proper position by the spiral spring C, in the usual manner. 
The cylinder is firmly bolted to the standards D, forged to the re- 

uired shape, and having the guide-pieces E formed on their insides. 
These standards are turned at their ends F to fit holes previous] 
bored in the anvil block G, and are secured therein by the cotters H. 
or the ends may be flattened out to form feet, and be keyed and 
dovetailed into the anvil block. The anvil itself has a shank I cast 
on it, and is fitted into a recess cast in the bed-plate or block, as 
shown by the dotted lines in Fig. 1, a hole being cast transversely in 


the block at J, to admit the end of a bar for forcing the anvil out of | 


its socket when the anvil is to be changed. When the piston K, 


rod L, and trip M are formed of one forging as shown, the bottom | 


cylinder cover N and a O are put together in halves vertically, 
and the joint secured by bolts. 

boiler into the pipe P, the hand-lever Q, which communicates with 
the stop-valve R by means of the rod S and lever T, is moved so as 
to admit the steam down the port U into the steam chamber V sur- 
rounding the valve, thence —— the steam ports W into the 
cylinder. The piston-rod and trip being thus raised, the tripper 
slides X are brought into contact with the rollers Y, on the end of 
the lever Z, which may be adjusted to give a blow of the required 
force in the manner described in the specification of a former patent, 
No. 2,659, dated October 17th, 1857, or by fixing both the tripper 


an axe. The conclusion had been hastily drawn that these imple- | slides on one side of the trip, and in that case using one lever only. 
ments, &c., were placed in the drift during the existence of man, | 


In Fig. 3 the valve rod a works steam-tiglit through the gland 4, 





On steam being admitted from the | 


actuating the cylindrical valve c; V is the steam chamber round the 
outside of the valve, the interior d forming the exhaust passage com- 
municating with the exhaust-pipe e, the two chambers being kept 
steam-tight and apart by the packing rings /. 

| _ In Fig. 4 the cylinder A is secured to the standards D by the lon- 
gitudinal flanges and bolts f. and is recessed as shown by the dotted 

| lines at h, to lighten the cylinder, and, if necessary, to admit of pro- 
jections left on the standard for taking the strain off the bolts g. 


| Drvinc-Apparatvus.—Important improvements in diving-appa- 

| ratus have been made and patented by Mr. C. E. Heinke, submarine 

| engineer, London. His apparatus has been lately used at Spithead 

| for submarine operations in connexion with the fortifications there, 
and has — great satisfaction. It has also been very success- 
fully employed at the works of the New Westminster Bridge. It 
is stated that the apparatus is com letely under the immediate 
control of the diver, and that it enables him to remain for several 
hours under water at great depths, without inconvenience, and with 
great freedom of action. 

Tue Sourn AustRIAN AND LomBArno-VENETIAN RaILway.— 
| According to a recent City article of the Morning Post, itis apparent 
| from the tenor of various articles in the Vienna papers that a move- 
| ment seriously inimical to the interests of the shareholders of this 
| railway is on foot in Carinthia, where the iron-masters are making 
| strenuous exertions to induce the Austrian Government to abrogate, 
| if it be possible, those clauses of the various concessions purchased 
| by the railway company, permitting them to import the iron re- 

quired for their extensive lines of railway at half the tariff duties. 
| Now, when it is considered that the duties upon iron are enormous, 
| varying from 100 to 200 per cent., it is clear that such an alteration 
| of the terms of the concessions must necessarily involve an immense 
| loss to the company, apart from the dangerous precedent it would 

form if foreign Governments could arbitrarily revoke clauses in con- 
| cessions for any particular object. The shareholders in this company 
| consist mainly of English capitalists, and it would be difficult to 
| estimate the disastrous effect upon the confidence of capitalists 
| should such an arbitrary act be perpetrated, and the difficulties that 
| would certainly arise in future financial negotiations abroad. Repu- 

diation is abhorrent to the English mind; and while there is yet 
| time to stem the reaction, it would be well that English shareholders 
should aid the directors by all the means in their power in resisting 
any infractions of their privileges, and in giving the Government to 
understand that such an act would destroy all the little remaining 
confidence in foreign undertakings which exists in England. 

Dr. Wo.taston had a peculiar turn for contriving pieces of appa- 
ratus for scientific purposes. By means of his reflective goniometer 
crystallography has acquired a great degree of perfection; and his 
sliding rule for chemical equivalents furnishes a ready mode for cal- 
culating the proportions of one substance necessary ‘to decompose a 
on weight of another. The Doctor was accustomed to carry on 

is experiments in the greatest seclusion, and with very few instru- 
ments. His laboratory was sealed to even his most intimate friends. 
Dr. Paris relates that a foreigner once called on Wollaston with 
letters of introduction, and expressed’an anxious desire to see his 
laboratory. ‘‘Certainly,” he replied, and immediately produced a 
small tray containing some glass tubes, a blow-pipe, two or three 
watch-glasses, a slip of platinum, and a few test-tubes. Upon aa- 
other occasion, after inspecting Mr. Children’s grand galvanic 
battery, Wollaston, within a tailor's thimble, completed a galvanic 
arrangement by means of which he heated a platinum wire to a white 
— Timbs's Curiosities of Sciemee, Second Series, just 
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risk of an upset and the occasional damages for injury to the | evident. The resistance between the spokes is not equal to 

a * coutnds ont ot -ailidien ip. n pater ef eatin; Oo the resatance neath the spoke, andthe ruler ach 

ee eat aes on ae, wanda to | damages were the smallest amount. Whether an axle | the wheel yields at in as to a succession of blows. 
which, “ enquiries, we will forward such as we may | broke from a concealed flaw, or fired from want of grease, | Bolts passing through tyre and periphery midway between 
consese tnemenr, SS enaee, peels be ete Oe ne wae ear had to pay. the spokes induce a still weaker spot, and then breakage 
Set, Te Sores with un, choral be antndad as’ mush co posviile Srom this or does it seem unreasonable that 2 ieey anaens takes place. With the enormous loads now placed on 

t e it 


x ham).— Your Agures present one thousand billions only. 
Reevtar SusscrrBer.—We do not believe that there is any such work in 
existence, but you might ask, or write to, Mr. Thomson, Market-street, 
Manchester. 

J. B. (Derby). — Use a blow-pipe. The other tube must be plunged horizontally 
of mercury. _— 


in a trough . 
RAILWAY WHEEL TYRE. 
(To the Editor of The Engineer.) 

—Having seen a notice in one of our provincial papers that a new 
Bp ae A. BA tried successfully on the London and Brighton 
Railway, so constructed that in case of fracture it will not leave the body 
of the wheel, can of your correspondents give particulars of the same 
through your valuable paper? ; Locomorive. 
Newport, Monmou , July 3rd, 1860. 


THE TEETH OF WHEELS 
(To the Editor of The Bngineer.) 

S1n,—I should be very much obliged to you if you would be Leen a 
to ‘allow me to ask, your columns, for a good practical rule for 
calculating the strength of the teeth of wheels, I have seen one that [ 
believe is used by Mr. Hick, of the Soho Ironworks, Bolton. The rule is a3 

ly the square of the pitch in inches by the breadth of the 
teeth in inches, the product is the horses’ power the teeth are equal to at 
second of the pitch =. bevy — fod wwe Adel Le the 
teeth ual to more power wi! go or Ww they go slow 

I chowtd alee be very much obliged by recei arule for ascertaining 
the diameter of i driving a certain number of horses’ power. 

Oldham, July 3rd, 1860. 





A Youne Encinegr. 
P.S.—If the wheel revolves slower than 16 ft. per second, will the teeth 
be equal to more power, or vice versd ? 
SUPERHEATING STEAM. 
(To the Editor of The Bngineer.) 

Sim,—In Tur Exorvger of last Friday I observe a letter signed by Mr, 
. Downie, Chief Engineer, Lager) Rey Me ich he states pe A — = = 
htest claim to the originalit; idea, or proposal plan, for 
- of superheating nome oe shown in the sketch accompanied with a 
fetter of exp of 

appeared 


~ 


ation which I sent you some time ago, both 
in Tux Eneiveer of the 15th June, Mr. Downie 
tt is his, and all that I had to do in the matter was in getting 
up drawings of the same, under the orders of the Inspector of Machinery 
A 


float at Portsmouth, 
Giving Mr. Downie all due deference and , I am at the same time 
from the extreme rigour of his remarks, to give a public decided 


ol * 

denial to his assertions, and I make bold to state, as far as he is concerned, 
that the idea illustrated ia the sketch I sent you entirely originated with 
myself, and does not in the least interfere with any idea, that I am aware 
of, belonging to Mr. Downie. 

True, as he states, I was occupied some time in February last eae out 
a drawing somewhat, but not exactly similar, to the sketch publis! but 
dra‘ was in accordance with the method of my , and not 
with that of Mr. Downie’s. An idea I hold to be an idea; his was one 
thing, mine is another; and will Mr. Downie deny that it was not on 
the strength of mine that I received orders to make out the drawing spoken 
of? He can if he holds by the truth. 

It would appear, from what Mr. Downie says in his letter, that the draw- 
ing which I made out has been presented to the Chief Engineer of the 
‘Admiralty, and that in his own name, this explaining at once his reasons 
for now making an attack upon me, for I always understood that the first 

lan had undergone a complete change, the improvements made upon it 
of such a nature that I could not assume the smallest claim to it as 

being anything of mine, and moreover Mr. Downie told me some time after 
he had m to London that the Admiralty would have nothing to do 


with it. 

I consider his conduct in this matter certainly ee ag great explanation 
to render it clear. I claim deliberately and distinctly the idea, as shown in 
the sketch published, as my own, and what I consider my it I will 

r to no man. ALEXANDER B. M‘Lvckig, 

39, King-street, Portsea, Assistant Engineer, R.N. 

July 2nd, 1860, 
Advertisements cannot be guaranteed insertion unless delivered 

on Thursday evening in each week. four li 


ments from the country must be accompanied by stamps in payment. 
Tue Enainzer can be had, by order, from any newsagent in town or country, 
and at the various railway stations ; or it can, if preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including double number 158. 9d, 
Fourly (vtding tot dovtte nembercy £1 11s. 64. 
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THE EASTERN COUNTIES TYRE BREAKAGE. 


THE public are not supposed to be experts in the matter of 
transit, and, for this reason, individuals and companies who 
undertake the business of transit as a matter of profit are 
held responsible for the safe conveyance of engers and 
In the former case, additional security for life and 
imb is sought to be obtained through the inspection of 
officers appointed by Government, and paid by Govern- 
ment. Steamers an. | sailing vessels are built and worked 
under conditions laid down by surveyors, and railways 
must be sanctioned in their structure and moving plant 
engineer officers appointed by the Board of Trade. This, 
to a certain extent, takes away responsibility from railway 
officials, and indisposes them against undertaking any im- 
provements which may involve them in responsibility. If 
an accident happens to any of their machinery of a new 
character, it is usual to attribute it to defective principie, 
while machinery of an established kind, however defective 
in principle, goes unchallen But whenever an accident 
takes place ona railway, involving loss of life or limb, 
the law holds the company responsible in purse, And it 
seems reasonable that those ae profit by the conveyance 
of passengers should be responsible for their safe delivery, 
as much so as in the case of goods. If they were not, care- 
lessness would grow up, and, saving in cost would be ex- 
tended at the risk of people’s lives as in the old coaching 
times. A species of stage coach, called a “ safety coach,” 
was invented, in which the centre of gravity was kept so 
low that it was difficult to upset it. But it was soon found 
that a high centre of gravity, involving facility of oscilla- 
tion to enable the wheels to lift easily over obstacles, was 
essential to easy draught; and as profit depended on the 
economising o horsefleal, the coach owners preferred the 





should pay for accidents that cannot be foreseen 


special criminality. But it would be well to define 
what is carelessness and what is not. _ make the mer 

a mere scapegoat, to pay in purse for every accident, 
— ough it were a criminal carelessness, would simply end 
in raising fares, to balance the amount; or, what is the same 
thing, in transferring it to a guarantee society. 

An accident to an Eastern Counties’ train happened at 
Tottenham, with loss of life and limb. The train got off 
the line, and a i eng tyre of oy engine broke, os 
breaking of the t; ing apparently a consequence an 
not a po a When. bool. oo comel that there 
were two flaws in the. tyre—one longitudinal, the other 
transverse—the transverse being what is called a bad weld. 
An action for damages was brought by two of the sufferers, 
and what is called scientific evidence was brought forward 
on both sides. For the plaintiffs, it was sought to esta- 
blish a case of carelessness and neglect—that the wheel- 
tyres of the engine had been turned out in a dangerous 
condition, such as could have been discovered by proper 
examination. The wheels had been some years in use—so 
long that there was no memory of who made them—they 
had run a large mileage, and been repeatedly turned 
down in the lathe when worn. A flaw had existed in one 
of the tyres from the beginning, and, after the last turning, 
when the thickness had been reduced from 2} in. to 1} in., 
the flaw, or bad weld, occupied so large a portion of the 
section of the metal that there was left only 3 in. of solid 
metal all round. The witnesses for the plaintiffs asserted 
that the bad weld would have been discovered by examina- 
tion, but they failed to demonstrate it; and the witnesses 
for the company stated that there were no external signs of 
the flaw till the breakage had taken place, and that the } in. 
was a perfect closure against all examination of the defect. 
Plaintiff’s witnesses further asserted that the tyre was too 
thin, and that, moreover, in examining the driving-wheels, 
they found the peripheries broken through in several 

laces, thus indicating general carelessness, and thence 
inferring that there been carelessness in examination. 

For our , after hearing the evidence, we are of opi- 
nion that there was no proof or indication of carelessness. 
Whether locomotive e 
marked by the Board of Trade A 1, A 2, and so on, like the 
ships in Lloyd’s list, according to age, may be worth con- 
sideration; but it must be borne in mind that the driver 
and fireman of a locomotive engine are bound to examine 
their machinery just as a sailor does his ropes, or an omnibus 
driver his harness ; and that, as they are in the position of 
the greatest risk, it is most ey they will not 
neglect todo that which may peril their lives if omitted: 
But, after all, the marvel to us is, not that accidents happen, 
but that they do not happen more frequently. Saying 
nothing of the locomotive itself, the principles of the con- 
struction of the wheels and axles are so demonstrably and 
glaringly defective that nothing but the absence of responsi- 

ility, involved in following existing practices could cause 
them to be tolerated, while any attempt at amending the 
principles is held to involve responsibility. 

When Walter Hancock ran his steam carriage on ordi- 
nary highways some years back, it was not long before he 
discovered that no contrivance cculd prevent his crank axle- 
from ner ag hee he attempted to drive at speed with 
two wheels fixed firmly on it. The reason was obvioas. 
If the two wheels were of exactly the same diameter, they 
could only advance in a straight line, unless by one sliding 
or sledging, in which case, after a certain time, the axle 
broke. If, which was the common case, the two wheels 
were of unequal diameters, the tendency was to move only 
in a curved line, in which case a straight line induced con- 
stant sledging and the breakage of the axle. So, after much 
<n ter Hancock arranged his wheels to be fast 
and loose at pleasure, and he never used the two wheels 
fast except to get out of a hole at a slow speed. Over two 
miles per hour he used only one driving-wheel. On railways 
this principle has never been even tried as an experiment, 
though there is little doubt that, upon lines of gra- 
dients, the adhesion of one driving-wheel would be found 
ample; and when going round a curve it is not useful 
adhesion that is for the most part produced, but retarding 
friction, The effect of this in grinding and crushing rails, 
and destroying tyres and twisting axles, has never been 
experimentally examined. It is only the comparative 
facility for iron tyres to slip on iron rails that prevents 
continual breakage. 

Leaving the question of driving-wheels, we come to that 
of leaders and trailers. ‘To induce steadiness in an engine, 
it is desirable to have length to prevent oscillation. But 
with wheels fast on the axles length is a great objection on 
curved lines. On one curved line, with long engines, the 
result is the wearing away the flanges of the leading and 
trailing wheels in the short space of two months, when 
half-an-inch in thickness is turned off the tyre in order to 
— new flanges. To meet this demand the tyres are at 

it made enormously thick and heavy, and, ceteris paribus, 
the worst place to increase weight in a wheel is the 
periphery. = 

The original railway wheels were cast-iron, and they had 
their advantages. They preserved the true circular form 
under all circumstances, except breakage, which was not 
frequent with the early light —-. As weights in- 

, wrought-iron tyres were applied, and then the spokes 
and peripheries were made of wrought-iron with a cast-iron 
centre. Still the weights inc , and one Mr. Day de- 
vised a mode of making the whole wheel a solid mass of 
wrought-iron ; on the exterior of the wheel a tyre was applied. 
Still the ee increased, and it is now quite a common 
thing to find the wrought-iron og bye through 

spokes. reason is very 


in several parts between the 


ines should be registered and | break 





engine-wheels, and the faulty method of spoke construction, 
it is impossible to obtain anent wheels, and the only 
efficient method is to make the wheels into discs, i.e., a 
circle of continuous spokes, providing efficiently against 


ev. in some mode or otber, 

early tyres were oi scft, tough iron, which was hard 
enough under the ther icads. As the loads increased, the 
iron Comes kneaded like dough. Low Moor and Bowling, 
Leeds, and Steel, became the only marks, and most iron 
is now granular and not fibrous. They more resemble cast- 
iron than wrought ; and had the strength of rails and per- 
manent-way kept pace with the wheels, ag 4 of tyres 
would now be a matter of daily occurrence. The spring is 
in the rails and sleepers, involving the constant crushing of the 
ballast. As mn the mere strength of tyre 1} in. would 
be ample were the movement merely rolling, but bein 
sledging 2} in. or 3 in. are required. And now steel rai 
are being introduced, to meet the destructive powers of the 
great weights moved on them. It is not that steel tyres 
wear out the rails, but heavy engines do, and probably 
iron tyres which lose their shape rapidly do more damage 
to the rails than steel tyres which preserve their shape. 

What is wanted is a series of experiments, not with 
passenger trains but with ballast or coal trains—fiat experi- 
mentum in corpore vili—to determine this very serious ques- 
tion of the structure of wheels and axles. The causes of 
destruction are—First, that they are not true wheels, but 
rollers analogous to garden rollers, and most people know 
what labour it is to,work a en roller on a curve, 
Secondly, they are apt to lose their true circular form by 
the intervallic support of detached spokes. Thirdly, the 
tyre loses full one-third of its total strength by the practice 
of putting bolt-holes through it. Fourthly, the want of 
efficient springs under enormous loads. 

To make these experiments properly an unyielding road 
should be prepared, such as, Fa obtained, would be used in 
preference, to get rid of the great cost of maintenance of 
way. If the trains were as comparatively well-constructed 
as are the ordinary omnibuses, relatively to their work on 
ordinary roads, there would be few cases of b " 

Much stress was laid by the witnesses for the plaintiffs 
on the thinness of the tyre, and its lateral spreading under 
the rolling movement, and the inference drawn that, there- 
fore, the tyre was unsafe. This is absurd. Tyres usually 
because they have an initial tension of unknown 
amount placed on them by what is called shrinking, é.e., 
elongating them by heat till they expand sufficiently to 
pass on to the wheel, and then cooling them in order to 
contract them. ‘If, ‘therefore, a tyre bursts, it will very 
probably occur at its first running. Now, the tyre in 
question. had run a large amount of —- ee 
over some years. If the tyre had stretched and be 
come loose without breaking, the inference should 
be that it was tough and sound, though it is practi- 
cally impossible to tell what internal flaws there may be, 
unless by cutting into short lengths, which would give the 
peer while destroying the utility. That the tyre did 
continue to run with so large an internal flaw; and so small 
an amount of continuity, is a proof that there was very 
little strain upon it. 

“ But,” said some of the witnesses, “the flaw should 
have been discovered in blocking.” The answer to this is, 
that it could not be discovered because there was no surface 
indication. Tyres break usually either at a weld or at a 
bolt-hole, and very commonly when the bolt-hole occurs at 
a weld with an internal flaw. Now, bolt-holes are not 
pierced in the tyre till after it is fixed on the wheel, and 
therefore the blocking is only a test for the simple weld or 
other flaws. Notoriously, the weld is the common source 
of weakness, and therefore Krupp and others have resorted 
to the plan of making tyres without welds by forging a 
mass of metal as homogeneous as ible into a solid ring, 
and then rolling it out to the desired size by the process 
first invented by Bodmer, and known as Jackson’s process, 
But even when this is done, fully one-third of the strength 
of the tyre is sacrificed by boring bolt-holes through. it. 
Formerly the tyres were shrunk on at a red heat, and the 
fibrous quality of the iron resisted the enormous ‘strain, 
which was also uncertain in amount. The granular iron 
now used, forbids this, and the wheels are accurately 
turned, and the tyres accurately bored, to diminish the 
need of excessive shrinkage, Still there remains the evil 
of the uncertain weld which, even if the tyre be first made 
solid, must be resorted to, if the tyre stretches. 

What is a tyre weld? The contact of two separate parts 
of an iron tyre bent into a circle, in which the contacting 
surfaces are first partially melted. If the iron be perfectly 
clean, without any extraneous matter, it will be homoge- 
neous ; if there be extraneous matter between the two sur- 
faces, it will be contact without continuity. It may be 
asked, Why weld atall when the tyres can be made solid ? 
The answer is, that there is a difficulty in obtaining accu- 
racy, unless in the case of special wheels, by the solid roll- 
ing process ; and if used on a large scale, it would be requi- 
eite for companies to have a tyre-rolling machine on their 
own premises. And, moreover, it is a practicable thing to 
ensure accuracy in welding, if the proper processes be re- 
sorted to. The ordinary mode of welding tyres is to bend 
the bars into a hoop form, and cut the ends so as to form 
an angular opening, called a Y, on each edge of the tyre, 
and then drive in a wedge of iron, which may fit or may 
not fit, and the mass is then put into a forge-fire urged by 
a bellows, The fuel may contain sulphur or other dete- 
riorating matter, which will unite with the iron and make 
it rotten ; or the oxygen of the atmosphere may act on the 
heated surfaces and prodace scale, in which case continuous 
union is almost impossible. Moreover, the heat is more 
intense on the outside of the iron than it is on the surfaces 
to be anited, and the union is more complete outside than 
in, while the metal is deteriorated, and only imperfectl 
restored, by hammering. Another method of welding A 
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cutting the ends perfectly flat and square to each other, 
Kacing an opening th which the flame may play, 
and as the metal warms and partially melts, it is forced 
into contact by screw pressure. If no scale be fi , and 
no sulphur be in the fuel, an efficient weld will be attained ; 
but the is not absolutely certain. Scale is formed 
by the contact of oxygen with the heated iron. Pure 
flame, perfectly covering the surfaces, prevents all access 
of oxygen, just as the flame of a common candle pre- 
serves the carbon of the wick unconsumed. The mt 
writer has for along time advocated the use of distilled gas 
for the purpose of welding, freed from impurities, instead 
of using the impure gas Tireet from the coal. An inge- 
nious arrangement by Mr. Griffiths facilitates this. An 
iron box, about the size of the old tinder-box, is divided 
into two chambers, into one of which enters a flexible 
tube with gas at half-a-pound pressure, and into the other 
a flexible tube conveys atmospheric air 5 lb. pressure. The 

and air issue from concentric tubes, and a huge flame 
is prodaced, burning with an intense blae heat which 
melts down an ingot of iron or copper in an incredibly 
short time. If thereon a prepared tyre were placed on 
tressels in a drawing office ed, a pair of these instruments 
applied, welding heat could be rapidly attained with per- 
fect security against scaling, and screw pressure would 
induce the needful contact. It is a process so simple, 
automatic, and cleanly that it would be practicable to have 
, ander the ompertidan of a gentleman in mative kid 
gloves. 

Mr. Edwin James had to make the most of his case, bat he 
betrayed lamentable ignorance and bad “ coaching ” when 
he deplored the fact of the moving machinery and perma- 
nent-way being under the control of one individual. The 
permanent-way is in fact a portion of the trains, without 
which they would be of no use. The permanent-way is a 
eet of the trains as much as a lathe-bed is a part of the 

athe. It is a difficult thing to find a competent brain with 

the mechanical skill and commercial aptitude to work 
cheaply in the best sense of cheapness, together with the 
faculty of governing a large body of men and holding po- 
pular influence over them; and where a company is suc- 
cessful in obtaining the services of sucha man, the diffi- 
culty of that most common ‘source of disputes—the ri- 
valry between permanent-way and locomotive representa- 
tives, one asserting that all accidents are caused by faulty 
wheels, and the other by faulty rails, is got rid of. “I 
like a divided authority,” a a railway official once. 
“T say it’s Jack’s fault, and Jack says it’s my fault, and 
between us both it’s nobody’s fault.” 

Jeremy Bentham, once censuring the appointment of 
three judges, said, “ Single-seatedness is best!” No shift- 
ing responsibilities from one back to another. 


DESIDERATA IN ENGINEERING PRACTICE, 


THERE are a number of acknowledged desiderata in civil- 
ised engineering which want, and pressingly so, to be sup- 
lied, and adapted to the advanced practice of our day. 
f the tentative measures which appear to us of the first 
importance, and which are doneeled tp public opinion, we 
purpose to select a few for illustration, to keep them before 
the eyes of engineers, and to aid in further enforcing their 
claims for consideration, and their final adjustment. 

The first and most important is, in our judgment, the 
means of ensuring by all available means, the safety of our 
mercantile marine in the matter of ground tackle. We 
want to test and ensure the trustworthiness of our ships’ 
anchors and chains. Sir James Elphinstone’s Select Com- 
mittee of the House of Commons on anchors and chain 
cables for the merchant service have recently delivered 
their Report, which, with the Minutes of Evidence, has 
just been published, and we cannot too warmly applaud 
the sound judgment and enlightened humanity which 
pointed out the want of a public inquiry, and enforced the 
appointment of a committee. In fifteen days of October 
and November last, it is stated in evidence by Mr. Trot- 
man, that 340 vessels were wrecked upon our coast alone! 
We presume that an assumed loss of 1,000 lives with the 
wrecks would not be extravagant in amount; but how ex- 
traordinary does such a number appear in contrast with 
the fatalit by accidents on railways! In 1858, the whole 
year round, the total number of sufferers of every class, on 
all the railways in the United Kingdom, was precisely 531, 
and of these the number of fatally injured was only 54! 
What, then, are we to say of the grievous, monstrous defi- 
ciencies of our merchant service, when we find such an 
astounding disparity of safety between what may be called 
the two arms of the carrying service? We cannot, of course, 
for want of sufficient data, pronounce absolutely upon the 
respective excellence of the railway system on the one 
hand, and the maritime service on the other; but we do 
maintain, that in point of absolute magnitude the marine 
interest suffers infinitely more than the railway interest in 
loss of life, and certainly demands, by its unhappy pre- 
eminence in suffering and death, immediate, responsible, 
and efficient supervision. We would not be misunderstood 
to say that wrecks are in all cases attributable to defects in 
ground tackle; but the presumption is very strong that, 
with sound and sufficient anchors and cables, the number 
and disastrous consequences of wrecks ashore would be 
very much reduced. It is in evidence that, during a period 
of five years ending in 1859, 82 per cent. of the stud-chain 
cables sent to the Liverpool testing-machine were proved 
to be defective; and 58 per cent. of the close-link cables 
have failed in the test. Whereas it further appears that, 
owing to the large number of cables required to andergo 
the public test, and inadequacy of the means to perform 
the test, the greater portion of vessels fitting out and sail- 
ing from Liverpool never have their chain-cables tested at 
all! Must it, therefore, be inferred, that adopting the per- 
centage of defective cables actually tested, 60 to 80 per 
cent. of the untested cables sent out to sea from Liverpool 
are anfit for service? There is a serious want of means 
for testing ship’s cables. Mr. Macdonald, the manager of 


the Liverpool Corporation testing machine, states that 
chain-cables frequently lie three weeks by the machine 
waiting to be tested, such is the press of work in proving ; 





and he further informs the committee that there would be 
work for six testing machines! The importance of testing 
as a means of ensuring the use of efficient cables is strik- 
ingly demonstrated in the experience of her Majesty’s 
navy, in which the ground tackle is thoroughly tested, and 
in which the loss of chain-cables by parting, and of anchors 
by breaking, is of rare occurrence. Mr. Clark, the chief 
clerk of the store-office, averred that he could not recollect 
a single case of a ship poring See lost owing to the 
breaking of her chain-cables. e may for the present 
mention just one more fact—that of 1,859 chain-cables 
proved at Woolwich Dockyard during the four years 1855-59, 
only 241 failed under proof, or not more than 13 wd 
cent. of the whole number. The subject will bear further 
discussion, which we hope to resume. 

A second desideratum, as a tentative measure, though tri- 
fling in comparison with that which has just been considered, 
is the universal adoption of prompt and efficient railway 
brakes ; and not alone as a measure of safety, but also as a 
measure promoting economy of steam-power, of time, and 
of management, and increasing the facilities for making 
traffic. In a recent number, we showed how widely 
affected the safety of travelling was by the performance of 
the brakes, and with what advantage any increased effi- 
ciency of braking-power would be attended in the preven- 
tion of accidents and of the destruction of property. If a 
train which usually runs 600 to 800 yards before stopping 
after the brakes are applied, may be brought up in a dis- 
tance of 200 yards by the use of a better brake, the case 
is clear. Time -is saved in stopping, as the train may run 
at full speed more nearly up to a station before shutting 
off the steam; or, conversely, the gain in time may be 
transformed into a reduction of — speed ; and it is 
worth remembering that, in a financial aspect, that tear 
and wear, and cost of maintenance, increase as the square 
of the speed, whilst the saving of time is in the simple 
— the speed only—an argument in favour of low 
speeds. 

“a third desideratum is the establishment of a ready and 
efficient system of communication between the engine- 
drivers and conductors of railway trains, though we can- 
not assign to it the same degree of importance which cha- 
racterises the desideratum of prompt railway-brakes. 

A fourth desideratum is the general substitution of 
steam traction for horse power on common roads for the 
haulage of merchandise. It has been satisfactorily proved 
that steam tractive power can be provided at half the cost 
of horses, including all charzes, and moving at the same 
speed. The cost of horse-power, we believe, varies from 
sixpence to a shilling per ton carried per mile, whilst steam 
tractive power costs from threepence to sixpence per ton 
per mile. We have coal mines that will last for hundreds 
of years, and supply all the fuel and steam we want; but 
we are in need of all the corn we can save from horse 
maintenance. The so-called destruction of roads, frighten- 
ing of horses, and steam and smoke nuisance, are bugbears. 
They can be prevented. 

A fifth desideratum is a greater degree of security from 
boiler explosions. The establishment of boiler associations 
in Lancashire and Yorkshire has been productive of satis- 
factory results; and we believe that similar associations 
would be most beneficial in the Staffordshire district. We 
should further extend the system of active and regular 
supervision to the boilers at work in our coal mines, where 
the ignorance and the carelessness of life are not to be con- 
ceived but by those who have observed them. The inspectors 
of coal mines, no doubt, possess the right of examination of 
the boilers, which is, in fact, a part of their duty ; but it 
is, we conceive, desirable that colliery boilers should be 
subjected to special inspection by officers specially ap- 
pointed. 

THE STATE OF THE THAMES, 


Ir would be a vulgar error to suppose that a copious fall of 
rain must of necessity improve the state of the river Thames. 
It will be recollected that when, after sudden and heavy 
showers, the tlow of the Savoy-street sewer had increased 
sixfold, Dr. Hofman and Mr. Witt found, in a given 
volume of the sewage, more than twice the quantity of 
solid constituents before contained in it. The explanation 
of this apparently paradoxical circumstance is to be found 
in the fact that, during the flow of feeble currents through 
the sewers, accumulations of solid matter are deposited ; 
and when the flow is strengthened by a considerable 
influx of storm water, these accumulations are carried 
before it into the river. 

When, however, we are visited by a continuous succes- 
sion of heavy rains, and these abnormal accumulations are 
once got rid of, the state of the river of necessity improves. 
This arises from several causes. In the first place, the 
normal supply of solid matter is diluted with a much 
larger volume of fresh water. Then, again, the impetus 
of the stream when on the ebb is augmented, and the pas- 
sage of the solid impurities seaward is correspondingly 
facilitated. Further, the increased impetus of the ebbing 
river flings back the ocean wave, and prevents its saline 
and organic impurities from mingling with the fresh water 
stream to the usual extent. All these circumstances have 
combined to purify the Thames during the last month or 
two. Almost daily, every tributary rivulet has been pour- 
ing into the bed of the river a stream of unwonted force 
and fullness, and the river has profited in a proportionate 
degree. 

n his report on the sanitary condition of the City for the 
last quarter, laid before the Somniledeneen of Sewers, Dr, 
Letheby gives us detailed evidence of this. Up to the pre- 
sent time, the river has not, he says, become offensive: 
“In point of fact, it would appear from the analyses which 
I have lately made of the water, and a comparison of them 
with the results obtained by Dr. Lambe and Dr. Bostock, 
in 1828, that the river is now in its normal condition. At 
that time, the water of the Thames at high tide at Lam- 
beth and Blackfriars contained only about 27 grains of dis- 
solved matter in the gallon, which is not much above the 
natural proportion of its constituents between Teddington- 
lock and Wandsworth; and during the whole of the pre- 
sent year this has been about the proportion found in the 








water at high tideat London Bridge. In May, the highest 
) _was 32 grains in the gallon, but at all other 
times of this year it ranged from 24 to 27 grains per 
lon, and, of these, from 2 to 4 grains were organic. 
t year, at this time, the water contained 94 of 
soluble matter gallon, and the year before nearly 144 
ins, of which 11 to 12 were organic. If we take the 
time when the river was at its worst—about August and 
September last—the amount of such impurities rose to the 
enormous amount of from 300 to 400 grains in the gallon. 

Dr. Letheby, in his very interesting Report, gives an 
account of the causes of these changes in the river condi- 
tion, attributing them, of course, to the circumstances 
which we have already described. The present state of 
the river has evidently been secured, he considers, by the 
continuance of wet weather. In the month of May, last 
year, the total rain-fall in London was but 2 in., whereas, 
in the corresponding month of this year, it has amounted to 
3°7 in. In June of last year, it was barely 2 in., and in June 
of the year before only 1:2; but in the first three weeks of 
the past month it was 4°6 in. That it is to the copious and 
all but continuous succession of rains that we owe the pre- 
sent innoxious condition of the river seems to be prett; 
evident from the fact that other important influences suc 
as that of temperature, for example, have not been singu- 
larly exceptional this year. At this time last year, and 
the year before, the Thames was particularly offensive ; yet 
the mean temperature of the water at those periods was 
nearly a degree lower than it has been this year. 

These facts have a value which does not appear at first 
sight; for on reflection it becomes evident that, if we are 
made aware of what abnormal circumstances will prevent 
the river from becoming loathsome, we may thence deduce 
the true causes of its loathsomeness at other seasons, With 
the experience of the last few months before us, we cannot 
greatly err in concluding that the main causes of the pu- 
tridity of the river are the presence of a large quantity of 
sea water far up in the stream, and the exit of ala 
amount of organic matters from the sewers, both of these 
causes being aggravated whenever a continued absence of 
rain occurs. When we speak of “ large quantities” of sea 
water and organic matter, we mean, of course, quantities 
that are large relatively to the supply of rain-water to the 
river bed. We now know, further, that a continuous sup- 
ply of water only would be a great source of security. This 
knowledge is unfortunately, however, of but little practical 
use to us, seeing that we have not yet learnt the art of 
raising clouds from the sea, and drawing showers down 
from them at will. And if we had we should be but ill- 
disposed to exercise it this year, after the prpote de- 
luges of this spring, even although we could make the 
Thames as clear as a crystal spring by the process. We 
have cause to be thankful, therefore, that there is, as 
Dr. M‘William showed in his late Report to the Board of 
Customs, some condition wanted to make “ this filthy river 
capable of generating cholera, or of forming a soil fit for 
the germination of the seeds of that disorder when intro- 
duced into it.” This seems, happily, to have been so even 
when the river was at its worst. 

Dr. Letheby is much opposed to the suggested plan of 
deodorising the river by means of perchloride of iron. 
He has ascertained, he says, that the perchloride is 
highly charged with a compound of arsenic which is ex- 
ceedingly poisonous, A sample of the liquid furnished by 
Mr. Dales, the patentee of the perchloride preparation, and 
of the same kind as that used in the experimental inquiries 
for the Board of Works, has yielded from 296 to 297 grains 
of chloride of arsenic per gallon. [f, therefore, the sewage 
of London were deodorised in the way proposed, there 
would be discharged daily into the Thames as much as 
227 lb. of chloride of arsenic. “I cannot tell,” Dr. Letheb 
says, “ what would be the consequence of this, but it woul 
be equivalent to the casting into the river about 1} ewt. of 
— arsenic daily. It is true that the poison will be 

iluted with a large quantity of water and with many mil- 
lions of gallons of sewage, but a knowledge of this fact 
would afford no relief to our apprehension of danger, or to 
the anxiety which must be felt lest the accumulated effects 
of the poison might in the course of a very short time be 
dangerous in the extreme.” We think this warning ne- 
cessary. It would be folly indeed to resort to costly expe- 
dients like this, and at the same time to incur. the risk of 
producing greater evils than have thus far befallen us. 


THE NEW GOVERNMENT ESTABLISHMENTS, 


WE saw recently that the attention of the National 
Defence Commission had been directed to the choice of an 
internal arsenal or central depét for military stores, the 
Government having decided that it is desirable that the 
store of guns and warlike matériel should no longer be 
concentrated in one place. 

The place chosen is Cannock Chase, situated in the 
middle of Staffordshire, and possessing, among others, the 
advantages of being as far as possible out of the reach of 
an enemy making a descent upon our shores—of om | 
ready means of communication, both by canal and railroad, 
with the principal seaports of the kingdom—of being in 
the immediate neighbourhood of large iron and coal dis- 
tricts, and of a population accustomed to metal working— 
and of being situated upon land which could be parchased 
at acheap rate, and could be easily defended. Considering 
that circumstances might occar which might render it 
expedient to have, in addition to the central depét, an 
arsenal on the western sea-board capable of furnishing a 

rtion of the supplies now manufactured exclusively at 
Woolwich, they, upon their own responsibility, examined 
a spot near Birkenhead which seemed to present great ad- 
vantages. 

They consider, and we think justly, that by the esta- 
blishment of an arsenal on the Mersey great facility of 
communication with our colonies and stations abroad would 
be obtained, with comparatively little danger of interru 
tion by an enemy’s cruisers. They point out that, whi e 
it will be very difficult for sailing vessels attempting to 
cross the Straits of Dover to escape steam cruisers, the 
choice of a passage from the mouth of the Mersey, either 
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round the north of Ireland or down St. Gonrgute Channel, 
will greatly diminish the chances of captare. en Waol- 
wich Arsenal was established, as they very properly porst 
out, London was the great port of shipment for the King- 
don; but now Liverpool competes with London in the 
extent of its shipping and in commercial importance. 

Birkenhead is, moreover, admirably situated for the con- 
struction of docks and basins capable of accommodating 
the largest ships of war. The new commercial docks there 
have several wide locks and entrances from the river, the 
] t of which is as much as 500 ft. long and 100 ft. 
wide, and with a depth of water over the sill of 23 ft. 3 in. 
on mean neap tides and 30 ft. 3 in. on mean spring tides. 
This is ample depth for men-of-war of the largest class. 
There is, in addition to a la extent of unoccupied land, 
on which the storehouses and building sheds could be built, 
abundance of water accommodation and good wharfage. 
The new graving docks are each 700 ft. long and of 
breadths of 50 ft., 60 ft., and 85 ft. respectively, and have 20 
ft. of water on the blocks at the lowest tides. Birkenhead 
would also possess an advantage as the site for an arsenal 
which our western yards do not possess; that is, the means 
of obtaining large supplies of skilled labour on an emer- 
gency, both in ship-building and in the manufacture of war 
inatériel. 

There is also one other consideration that seems in 
these days to be of no little importance, which is, that the 
entrances to the port are narrow, and difficult of access to 
strangers, while on both sides of the passage there are 
bi flats, on which shallow batteries and gun-boats could 
operate with great advantage in defending the entrance. 

We have little doubt in our own minds that the Govern- 
ment will soon perceive the necessity for establishing 
another dockyard. We are now spending large sums of 
money upon the construction of iron ships, and the use of 
this material for ships of war must be continually extended. 
Hitherto this work has been performed by contract, as 
there are no facilities in any of our present dockyards for 
carrying it on. We have had abundant proof, if we 
needed it, that contract work is not to be depended on so 
implicitly as that performed in our own establishments ; 
re as the Admiralty have probably stronger convictions 
upon the matter than even we have, there is little doubt 
that it will shortly undertake iron building upon its own 
account, When it does so, Birkenhead will in all proba- 
bility be the site chosen for the new works, and, consider- 
ing the advantages we have already pointed out, and its 
proximity to the iron and coal districts, we know of no 
other site comparable with it. 


SHOT-PROOF SHIPS. 


Most of our readers are aware that the Government of this 
country are spending about a million pounds sterling upon 
the construction of iron-cased ships of war. We are not in 
the least disposed to censure Ministers for commencing 
to build vessels of this description, because we really do 
not see how timber ships only are to fulfil all the purposes 
of naval men in future wars, should such unhappily 
occur. But it is manifest that, having entered upon this 
costly work, we must anxiously endeavour to procure 
the best form and construction of vessel possible for our 
money. f ce 

At a meeting of the United Service Institution, on 
Friday last, Captain Cowper Phipps Coles, R.N.—who 
achieved distinction during the Russian war by the con- 
struction of, and by brilliant services performed with, the 
famous Lady Nancy raft—delivered a lecture on shot-proof 
ships, in the course of which he proposed a new description 
of vessel for which he claims many advantages not hereto- 
fore gained, and brought several objections against the iron 
steam frigates now in progress. Both features of his 
address deserve special attention. 

His first objection to the new frigates is one which holds 
equally against all our existing ships of war; it is, that 
every port-hole presents an area of many square feet ex- 
posed to shot, behind which the men at the guns are 
grouped. The precision of fire now attained renders this a 
very serious defect. ‘To avoid this evil, as well as to 
secure many other presumed advantages, Captain Coles 
covers his gun with a thick iron, shot-proof, hemispherical 
shield, in which is formed a port-hole of such small dimen- 
sions, that it is entirely an by the gun, excepting a very 
small space which is allowed for the elevation and depres- 
sion of the piece. The “ training ” of the gun is effected by 
turning the shield and gun together by means of a turn- 
table. He prefers to place two guns side by side under 
each shield, with the view of economising space. Guns and 
shields constructed in this manner are arranged, in Captain 
Coles’s system, along the upper deck of a ship, the sides of 
which are of thick iron, and inclined from the shields 
(placed by preference amidships) down to about the water- 
line, at a considerable angle, of course. These sides, as 
well as the shields, are supposed to be impervious to all 
existing forms of hollow or solid shot. No horizontal fire 
can strike this structure above the water-line, except at an 
angle of about 40 deg., and it is completely protected from 
vertical fire by its arched roof, or series of roofs, ‘“ An 
enormously strong ship is thus,” Captain Coles considers, 
“obtained; not weakened, as are ordinary vessels, by 
numerous port-holes, but having a continuous side, with 
the weights placed amidships instead of at the sides.” He 
is quite justified, we believe, in predicting that the 
enormous ships now building, which are of great beam, 
and have an immense weight of iron on their perpendicular 
sides, will strain themselves exceedingly in rough weather, 
and require frequent and extensive repair. Water getting 
between the iron plates will also tend to the rapid dete- 
rioration of the timber backing on which they are sup- 
ported. In order to give his vessel stability and deck 
accommodation, he applies to her a second, or outer side, 
constructed as lightly as may be consistent with proper 
strength, and fitted with a falling gunwale, to allow the 
guns to be fired over all. : : 

Captain Coles claims for his vessels, as we have said, 
many advantages not heretofore secured. He contends that 
such vessels would be durable, furnish a steady platform 





for the gunners in action, provide for the training of the 
uns through unusually latge angles and for the concen- 
tration of a number of shot upon one spot, enable the crew 
to cannonade an enemy with ype and canister on her own 
deck should he sugceed in hoarding her, and at the came 
time be more handy and reliable in action than iron frigates 
like the Warrior and Black Prince. He named other 
advantages also, but into these it is not our present purpose 
toenter. Our object in giving Captain Coles's plan this 
rominence is not to ask for its instant adoption, or even 
‘or its adoption at all except it will bear those tests of cal- 
culation to which all designs in naval architecture must of 
necessity be submitted. hat we desire to do is to secure 
for it the attention and consideration, first, of our readers, 
aud then of the Admiralty. It seems to us to deserve this ; 
and yet we know it will meet with no favour—it will pro- 
bably meet with no inquiry even—at Whitehall, unless its 
merits are first recognised by us or others. But that it is a 
proper subject of investigation there can be no doubt. It is 
a very well-considered attempt to advance that kind of 
ship-building which the Admiralty have themselves begun, 
and we cannot afford to lose any opportunity of doing this. 
As engineers not unfamiliar with the progress of the modern 
= respecting shot-proof ships, we say we wish to see 
aptain Coles’s suggestions and arguments put to the proof. 


TRAFFIC RETURNS. 


coding Week. 1850, 1860 
e eck. 1859. 1860, 185 
Belfast and Northern Counties .. June 30 1,252 1,345 65 65 
Birkenhead, Lancashire, & Cheshire ,, 30 3,044 3,470 33 933 
Bristol and Exeter .. .. .. .. _» 2 = 7,245 125 118 
Caledonian .. .. .. July 1 — 14,268 1989 1983 
nn sc a  é a June a “- 4 “ = 
Corkand Bandon .. .. .. «. ’ a 
Dork, Blackrock, and Passage .. 7 = a = A $ 
Deesi eC .. oe oe ee *. . , 
Dublin and Belfast Junction -. |. July 1 1,288 1,148 63 63 
Dundee, Perth, and Aber. Junction ,, 1 !,038 1,224 31 81 
Dundalk and Enniskillen. .. .. 55 : wae a4 4 122 
‘Dublin and Drogheda .. .. .. _« . 2 62 
Dublin & Wicklow & Dub. & Kingtn. June » 2,499 2,038 ot wl 
OT eae ae = 67) 
Eastern Counties and East Union., J uly 1 -_ 27,664 499 489 
Kdinburgh & Glasgow & 8S. Dunfer, June 30 6,042 5,690 142 142 
Edinburgh, Perth, and Dundee .. July 1 3,361 3,318 78 7 
Glasgow and South-Western .. .. June 80 7,811 7,158 1839 1833 
Great North of Scotland... .. ..  » ° Remy as a 58 
Great Northerm .. .. oo so «o- » 09% , 283 
Great Southern and Western... ..  » 30 »864 = 7,630 329 296 
gy ts Birmingham .. = i “Lore “toss “S “ol 
wsbury ani ing! . » 0 083 
Shrewsbury and Chester . _» 1 38,5385 3,842 46 46 
= —s en ° . June 300 - 25¢ 253 
caster and Carlisle .. ee —- “yrs = —_ _- 
Lancashire and Yorkshire .. .. July 1 40,285 35,230 3895} 939 
Llanelly Railway and Dockyard .. June 30 605 555 40346 
London and Blackwall .. .. .. July 1 (1,820 1813 6 53 
London, ton, and South Coast June 30 21,991 19,140 
London and North-Western .. ., July 1 90, 158 79,208 924 910 
London and South-Western .. .. _» 1 21,264 20,193 289% 9270 
London, Tilbury and Southend ., June 24  — 2 4 42 
Manchester, Sheffield, and Lincoln, July 1 11,552 10,510 1734 17 
Manchester, 8.Junc.,&Altringham _» 1 1,02 1,031 8 8 
Maryport and Carlisle .. . ., June 24 1,212 1,148 28 98 
|S pega July 1 38,921 33,979 6144 6144 
Midland Great Western .. ., .. June 30 4,482 4,021 177 477 
Newcastle and Carlisle .. .. .. . » 4,022 3.671 78) 78) 
North nn a ahd ae 6 A p o— Af ae 1s 
orth-Eastern .. .. .. «. «. Sume , 64 
Newport, Abergavenny & Hereford » 30 1438 1,422 60 6560 
North Staffordshire Rail. and Canal », 24 8540 8,307 233 933 
Oxford, Worcester, and Wolver. .. _» 30 5,126 4,726 102 94 
St. Helen’s C. and Rail .. . July 1 3201 2242 382 32 
Shrewsbury and Hereford .. .,. June 30 ~ 2,026 61 651 
Scottish Central.. .. .. .. ., July 1 3498 3,407 50 50 
Scot. North-Eastern (late Aberdeen) June 23 3,380 3,460 115 115 
South Deven a ae ee oe a BS 22,680 Pe 4 an 57% 
ul ee on . oe 
South York and River Dun. .. Juy 1 = 2,518 118 108 
South Wales.. .. .. .. .. «. Jume 23 7,256 7,288 1712 1713 
Taff Vale... 1. 1. we ce oe  m» 24 4,722 4856 63 63 
a * ~~ 2 — oe 258 251 
ale oO! oe ee oe ~— 

Waterford and Kilkenny -! June 30 | 363 a9 sal 
aterford and Li Mies <2 ec 3 , 2 77 
West Hartlepool H. and Railway :. ;, 29 4367 3,650 39 39 
Whitehaven and Furness.. .. .. ,, 24 - 569 «35 35 
W hitehav en Junction os 6 to -_ 575 12 i2 
COLONIAL AND FOREIGN. 

Batiie ene a Huron .. -- Junelé = 1,121 803 161 - 
ute! tt ch 6b tb an. os 30 893,753 3,234 109 09 
Eastern of France (late P. and§.).. 7, 16 48,384 42,511 1050 1003 
Grand Trunk of Canada .. .. » 16 11,118 7,665 970 880 
Gre Wate a'Gaiia:: <2 Saat G08 Sas Mt 
0! oo upe 03 . 

Northern of France .. .. .. -. +, 16 43,039 42,216 602 600 
Orleans, Bordeaux and Branches.. ,, 16 51,935 48,817 922 922 
—- nf a Mediterranean .._ ,, = 0,969 a = S45 
Sambre andMeuse .. .. .. .. ° _— 1, 68 
Western and North-Western .. |. |, 16 40,212 38,641 748 721 
ete i i rn oe Oe 359 75 75 





Taz Emperor Napo.ron’s Moper Farm at VINCENNES. — 
This farm has only been called into existence about a couple of 
years, and considering the soil was little better than a sheet of sand, 
there is no little credit due to those who have brought it into its 
eg creditable condition. It was on this plain that the army of 

taly, numbering upwards of 100,000 men, encamped after its return 
from that country. But now, instead of camps ani armed battalions 
of men, whose ordinary avocation is to produce sterility and not 
fertility, covering the surface of the plain, it was smiling under a 
good crop of grass, and was dotted over with cattle and sheep, 
whose condition indicated more a state of peace than of war—of 
tranquillity and thriving repose, rather than of strife and profitless 
destruction, The farm comprises about 212 hectares, and, from its 
proximity to the capital, it is principally devoted to the production 
of milk and meat, these being naturally more profitable than other 
produce. The buildings for the cattle are simple, but exceedingly 
commodious ; there is plenty of space for each beast when stalled up, 
a good supply of water, which runs fresh when required under the 
noses of the animals whilst feeding, and the ventilation is properly 
and effectively secured. There were about 100 cows and one bull on 
the farm, the bulk of these being the Swiss breed—a bony, and by 
no means a well-meated beast. Amongst these were a few of the 
Norman breed, much smaller, and apparently a more profitable 
animal. These cattle were tethered in the open field, each having 
about ten yards of rope: and as the grass was eaten off, they were 
taken further a-field to perform the same duty. In addition to this 
stock, there were nobel of 250 sheep, all of the Southdown breed 
on the farm, and out of this number there were about sixty feedin 
in the high grass with the cattle, and attended by a shepherd. 
These were purchased from Mr. Jonas Webh’s stock, and we never 
saw ‘heep in finer condition. Thirty rams were penned up for sale ; 
but, as far as we could hear, not many of them were disposed of. 
They are too fine a breed for even the best breeders in France, as a 
rule; here and there may be found a spirited individual who loves 
to try a good cross, but they are few and far between. One of 
Fowler's steam-ploughs is also on the farm, and has done some good 
work upon it.— Messenger. 


SCOTTISH MATTERS, 

Owe day last week, Joseph Falconer, oversman of the No. 4 pit 
Hillhead Uolliery, Kilmarnock, was brought before Mr. 
son, ch at the instance of the Praca Feel w 
vention of one of the special rules established for the colliery under 
the Mining Inspection Act, in so far as on the 16th of . 
pr ep to appoint a bottomer to attend and see the men 

en bot himeslf presuat at the regular Lawre for Asssendiog te @ 
when not himself present at the r hours e 
morning and ascending when the work was over. Falconer pled 
guilty of the offence, in his capacity of overseer or principal egent of 
the mine, in which character the Act subjects him to a penalty of £5. 
The Sheriff, after some remarks upon the necessity of strict attention 
to the rules established for coal mines, particularly on the part of 
those in cha of the operations—whose duty it was to 
example to the men = under them; and after 
unfortunate accident which he understood had occurred at the pit, A 
which one of the men, in attempting to ascend the cage 
was in motion, lost his life, found Falconer liable in the statutory 
penalty, but in consideration of this being the first offence brought 
under the Act in that district, modified the to £2. 

The various mineral companies working in the Bathgate district— 
Messrs. James Russel and Son, of Boyhead and Torbane-hill Colleries, 
&c., the Monkland Iron and Steel Company, the Shotts Iron Com- 
pany, &c.—have given to all the men in their empl t fourteen 
days’ notice of an intended reduction of wages. to the im- 
mense stucks of cannel coal, ironstone, &c., lying at the different pits, 
the ae intend to acquiesce in the reduction, and no strike is 
anticipated. 

Mr. Thorburn observes, in his quarterly circular on the Scotch 
pig-iren trade:—‘* The make of pig-iron bas attained an unprece- 
dented expansion. The quantity cag A the 181 furnaces in 
blast reached in the quarter just closing 277, tons, and shows an 
increase of 85,000 tons when compared with the same period of 1859. 
The total deliveries, including the local ———- and exports, 
were 235,000 tons, and are 5,000 tons larger than in the same quarter 
of last year, but 5,000 tons less when compared with the pe | 
period of 1857, The stocks have therefore increased 42,000 tons, 
are to-day 840,000 tons, exclusive of Carron. This augmentation to 
the stock is principally owing to the demand being so ery ea- 
tr lied by an undefined sense of insecurity and political 

a proes every corner of Europe. While the foreign shipmentsand 
ocal consumption have been diminished the exports coastwise have 
slightly increased ; but the fact cannot be ignored that the trade 
rally is slacker than it was expected to be. Still, apart from 
there is nothing in the actual state of trade to account for such a 
condition of inactivity as at present exists. Affected by such a con. 
fluence of circumstances the price has tended downw and aver- 

in April 58s, 11d. ; ay, 51s. 9d.; June, 50s. 3d.; against 
51s. 3d., 48s. 4d., and 48s. in these months respectively in 1869. 
Although the ns: awd of the future are not for the moment very 
bright, yet, if favoured with a good harvest, and the maintenance of 
peace, the upward spring that all things will take will more than 
compensate for the existing depression. At the same the t 
cheap prices cannot fail to operate as a stimulant in ongmenting the 
channels of employment of that most useful of metalsa—the consti- 
tuent element of manufacturing success. Present prices:—No. 1 
Gartsherrie, 53s.; No. 1 Coltness and Calder, 51s. 6d.; No. 3 Gart- 
sherrie, Langloan, and Glengarnock, 50s. 6d.; Nos. 1 and 8 G.M.B., 
50s.; mixed Nos. warrants, 51s. 3d.; Ayrshire brands, 49s. 6d. to 
51s.; East Coast brands, 49s. 6d. for mixed Nos. ; bars, £7 to £7 10s. ; 
plates, £8 15s. ; rails, £6 10s. to £7; railway chairs, £3 15s. to £4; 
iron pipes, £4 15s, to £5 10s. per ton.” 

Last week’s shipments were on a tolerably liberal scale. The usual 
return is capeniad — 





Foreign. Coastwise. Total. Same week 


last year. 
Ports, Tons Tons. Tons, 
Glasgow 1,820 .. 1,878 8,008 .. 4,524 
Port-Dundas ee — «. 495 495 70 
Greenock .. ° 125 _ 125 ia 
Port-Glasgow None —_ 
Bowling .. No return. — 
Ardrossan. . 550 2,661 8,101 1,622 
Troon 70 678 7438 (|= 68 
Ayr.. ‘ _ 298 205, 683 
Irvine ° — 136 136 — 
Grangemouth 820 543 1,363 1,045 
Leith 350 75 425 _ 
Burntisland None. 657 
Alloa (south) _ 220 ° =- 
Alloa (north) None. eo 70 
‘ness... es 103 475 578 =... 217 
Morrisonshaven .. None, ° 20 
Total 3,838 7,849 11,187 10,038 


The principal shipbuilders of the Clyde have received instructions 
to construct three magnificent steamers to trade between Liverpool 
“T “oe l, New York, and Philadelphia Steamshi 

he Liverpool, New York, i i Company 
have, it is understood, entered into a contract with Seems. and 
M‘Gregor, of Glasgow, to build them a first-class screw steamer, to 
called the City of New York. This vessel, which is to be in all 
spects of the first order, is to be of 2,800 tons burthen, and to be 
= the _ between Liv A oy — > HS 

ity of Washington and the other pow an 

the same company, constructed also in the same building- 
Montreal Ocean Steamship Company have also, it is 
sioned Messrs. Denny and Son, of Dumbarton, to build for them 
new steamers, of the first-class, to run between Liverpool 
Quebec. These, which are to be called the Hibernian and 
wegian respectively, are to be each of 2,500 tons. These 
in conjunction with the gigantic Scotia, now in course of 
by Messrs. Napier and Son, at Govan, for the British and 
American Royal Mail Steamship Company, will form an addition to 
the Liverpool American steam-fleet such as the port and the country 
may both be proud of. 

Messrs. Thomas Wingate and Co., of the Clyde, have entered into 
a contract with the River Tyne Commissioners for the construction of 
a steam-dredger of 50-horse power to dredge in the Tyne. It is to 
cost £19,000. 

A wet dock is about to be constructed at Alloa. The contractors 
are—for the masonry, Mr. Thomas Paterson, Alloa; and for the iron- 
work, Mr. M‘Farlane, Dundee. The works will be gone on with 
immediately. 


rates 


He 





Tue Hon. Rosert Boyte, in his physical inquiries, insisted upon 
the importance of individual experiments, and the comparative un- 
importance of the facts which on certain subjects re 
handed down. Humboldt well calls him “the cautious and 
ing Robert Boyle.” He even gave to his most work the title 
of “ The Sceptical Chemist,” implying how sceptical he was of the 
science of his own time; and he often avows his doubt and diffidence 
of the opinions he inclines to. Yet amidst this legion of difficulties 
of belief, Boyle believed in the efficacy of Valentine Greatrakes’ cure 
of the evil, and even contributed to the “ Philosophical 4 
No. 256, an t of Greatrakes, founded upon his own letter 
addressed to Boyle. A century and a-half since, Boyle's Ly 
t ity 


E 





from their pop , were becoming scarce; and Dr. Johnson, 
the last century, considering how much of our phi y is derived 
from Boyle's discoveries, held his writings to 

his name was reverenced. A reaction in the for his 


Sascgrans 893 rede. Sk Tay bly = 4 5 
¢ inquiring, not to say sceptical, spirit of the times, is again 
in quent eogunes A handsome edition of his “ hheflections” 
was reprinted at Littlemore, and published at Oxford in 1848, and is 
already scarce. It isa tiul “ occasional” book: worth « cart- 





load of light literature—From Timbs’'s Curiosities of Science, Second 
Series, just published. 
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PARLIAMENTARY INTELLIGENCE. 


HOUSE OF LORDS—Tuvrspay, June 261rn, 1860. 
BREAKWATERS AND HARBOURS. 


Tux Marquis of Cuawnicanpe rose to move for a committee to 
inquire wh break waters and harbours could not be constructed 
on a plan less costly and better adapted for certain localities than 
the +yetem of solid masonry hitherto in use; and whether any such 
plan could be rendered serviceable for the improvement of our 
national defences. He believed that if the matter were taken in 
hand earnestly and energetically by the Government, such shelter 
might be provided for the shipping as would ensure the preservation 
of handreds of lives and millions of property. He condemned the 
report of the Commissioners on Harbours of Refuge, on the ground 
that they recommended works which were both faulty in principle 
and of too great magnitude. It was stated at a recent meeting of 
the Institation of Civil Engineers that about £400,000 had been 
spent at Dover, and that it was now often impracticable to effect 
the landing of the passengers at low water even from the small 
steamers that ran between that port and Calais. It was also cal- 
culated that if the harbour were made according to the plan pro- 
vosed, it would cost £20,000 a year to keep it up. The Plymouth 

reakwater, which was another work of solid masonry, cost, he be- 
lieved, £10,00) a year to keep it in repair. The commissioners had 
flown in the face of all experience when they recommended works of 
solid masonry, which were constructed at an enormous expense, and 
were not, after all, durable. If the Government sanctioned the large 
expenditure proposed in the blue-book, they would only be expending 
a great deal of money on schemes that it was perfectly notorious had 
failed in other instances. Before they consented to the expenditure 
of such large sums he thought they ought to appoint a committee, 
with the view of obtaining evidence on the point whether or not it 
was practicable to carry out some scheme that would effect all they 
desired at a moderate cost. He did not hesitate to say that, if the 
Government concurred in the propriety of voting the money pro- 
posed, instead of spreading it over a number of years at the rate of 
£250,000 a year, they ought to spend the whole sum at once, and 
not lose a day in taking steps to save Jife and property on our coasts. 
The noble marquis moved that a c ittee be appointed to inquira 
how far it might be practicable to afford better shelter for shipping 
upon our coasts than is at present afforded, by the adoption of some 
plan for the construction of breakwaters and harbours less costly 
and better adapted for certain localities than the system of solid 
masonry hitherto in use; and whether any such plan appeared 
likely to be also serviceable for the improvement of our national 
defences. 

The Duke of Somerset said no one could regard the loss of life 
and property that took place from shipwrecks without the deepest 
regret, and he was sure that no amount would be considered by their 
lordships too large to carry out any scheme that was likely to afford 
the requisite protection. The noble marquis pry the appoint- 
ment of a committee, but their lordships would find that this subject 
had already been gravely considered by committees of Parliament, 
and that it was found to be not merely a question of harbours of 
refuge, but one intimately connected with the subject of insurance. 
So long as persons could insure their ships and send them to sea, so 
long as they knew that they could recover their money in case of 
shipwreck, they would be careless of the condition of their ships. 
A great number of schemes for harbours of refuge had been proposed, 
some of them very costly; but they differed so entirely from each 
other that the more they were looked into the more they perplexed 
the inquirer. The noble marquis had not assisted them very much 
as to the conclusion which ought to be arrived at. He objected to 
every breakwater that was connected in the form of a pier with the 
shore; but so far as he (the Duke of Somerset) was aware, we could 
not adopt any other system. The breakwater at Plymouth was 
detached from the shore, and therefore he thought the noble marquis 
would have approved it; but, on the contrary, he pointed it out as 
an annual source of great expenditure. 

The Marquis of CLanricarbe said he had referred to Plymouth 
Breakwater to show that even the most useful work of the kind 
7 possessed was attended with great expense. 

he Duke of Somerser said, at all events there was great 
difference of opinion as to the kind of works that ought to be con- 
structed. Any variety of opinions could be got from engineers on 
this question. Nothing was easier than to get a number of engineers 
to speak on one side, and an equal number on the other ; and nothing 
could be more unfortunate than the scientific evidence given before 
committees on the subject. The noble marquis wished to know 
whether any plan less costly and better adapted for certain localities 
than the system of solid masonry hitherto in use could not be carried 
out. In putting this question, he pointed to the system of floating 
breakwaters, of which so much had been heard. The commission 
which recently inquired into the subject of harbours of refuge had 
looked into this question, and they stated in their report that, having 
taken evidence on the matter, they considered there were serious 
drawbacks to the construction of floating breakwaters. Indeed, so 
far as their report went it was adverse to these floating breakwaters. 
A floating breakwater had been tried at Dover, which came adrift 
ina storm. Another had been constructed by Admiral Taylor at 
Brighton, but that came ashore in a gale of wind. Those experi- 
ments justified the opinion of the commissioners as to what might 
henge if breakwaters were not solidly built. There would be great 
risk in establishing breakwaters which would increase the dangers 
of the sea, because the perils of the ocean would be increased if a ship 
was steered in a storm to a particular point in the hopes of finding 
shelter, but upon reaching that point it was found that tne breakwater 
had been driven ashore. As an unprofessional man he would be glad to 
see the experiment of floating breakwaters tried, but he thought that 
no Board of Admiralty would take upon itself the responsibility of 
doing it. When in February a ae eng was made by a company 
to the Admiralty to lay down a floating breakwater at Hastings, the 
Board of Admiralty replied that they did not object to the con- 
struction of such harbour, but they would not be responsible for 
any expense or loss that might arise from it. He had not heard 
since whether the company had undertaken the responsibility. The 
examples of the light-vessels were not without importance. Those 
vessels were moored in the strongest possible manner, and yet, in 
1841, the three light-vessels in the North Sea parted from their 
anchors and went adrift in a storm. Where wml floating break- 
waters have been in such a storm? lt was true that breakwaters 
of solid masonry were most expensive; but, if such works were 
undertaken at all, he thought it must be on that plan. It was also 
rfectly true that the breakwaters already constructed had not 

n entirely successful; but engineers differed, and succeeding 
Governments had varied the plans from time to time. At Alderney 
he had found there had been no less than fourteen plans in all, and 
a great deal of money had been expended without the construction 
of a very good harbour; but he did not agree with a recommenda- 
tion that had been made, to abandon the works and sink all the 
money that had been expended. He believed that for many pur- 
— of defence that harbour would be found very useful. The 

arbour at Holyhead had not been carried out upon’ the scale ori- 
ginally adopted, but still for many purposes it would be of great 
use. Dover harbour had not been successful as yet, but when the 
pier had been carried out a little further the harsour would be found 
a valuable one, As to commencing any of the twelve great har- 
bours of refuge that had been recommended, he thought the Govern- 
ment ought to pause before undertaking such a work, and consider 
well where such harbours should be placed. He therefore would be 
very sorry to pledge himself to any particular plan at present. The 
noble marquis wished for a committee to inquire into the subject, 
but if the inquiry was limited to the construction of breakwaters 
and harbours less costly than breakwaters of solid masonry he (the 
Duke of Somerset) did not see of what use it would be, and there- 
fore thought there was no necessity for such a committee. 

The Earl of Harpwicke was glad to hear the noble duke state 
that the Government would not propose the expenditure of public 
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money for the purpose of harbours of refuge without grave conside- 
ration. Vie prageeien of the noble marquis, however, was that a 
committee should be appointed, in order that they might clearly 
ascertain whether a floating breakwater could be constructed of 
such a character as to afford a sufficient experiment at a smal! cost. 
The noble duke had stated correctly the risk attending floating 
breakwaters; but great as those risks were it would be well that a 
breakwater of that description should be tried upon a small scale. 
He was of opinion that a breakwater of that kind, built low in the 
water so as to present little surface to the action of the wind, could 
be well conused ty means of ntic anchors. Upon some parts of 
the coast the great sufferers by storms were the fishermen. At 
Hastings the boats were built for beaching, and when heavy weather 
came on the fishermen ran for shore with an intention of beaching 
their boats. Beaching, however, was ouly practicable under certain 
circumstances, and when those circumstances were not favourable the 
boats were wrecked. He would wish to sce a floating breakwater 
constructed so as to enclose a portion of the beach, in order not to 
provide anchorage, but a safe spot for beaching in smooth water. 
An inquiry would be useful in order to ascertain the best mode of 
construction and the best place fur such experiments. The formation 
of aharbour of refuge was really a question for the naturalist, and 
not for the engineer. If you consulted an engineer he would advise 
such harbours as a matter of course, because he knew that he would 
have oo oy that great masonry works would be necessary, and that 
he would receive a percentage upon the outlay. 

The Earl of Banpon suggested that, if the Gove:nment would 
complete the report of the Tidal Harbour Commissioners, which was 
laid before Parliament some years ago, it would supply their lord- 
ships with some very valuable information on this subject. 

he Earl of Carruxess recommended that an experiment should 
be tried of forming breakwaters by putting down large stones on a 
sufficient quantity of rubble without lime or cement. He himself 
had built a small pier, and the only part knocked down was that 
which was fixed with lime. At Wick there was a small erection on 
this plan, and it had stood long and steadily in one of the stormiest 
and most exposed parts of the coast. But additional works for the 
protection of the harbour were much required. Next month, when 
the fishing season begins, 1,000 boats would leave Wick every night, 
and these boata would contain at least 5,000 men, who, in the case 
of a gale of wind from certain quarters, were left entirely at the 
mercy of the sea. 

Earl GranviLcr explained that the Government had not refused 
to accede to the motion of the noble marquis. If the noble marquis 
could induce those peers who took an interest in the subject, and 
were competent to deal with it, to carry on the — inquiry, the 
Government would not object to the motion. At the same time he 
must observe that three inquiries were going on in the House of 
Commons, each of which ofticers of the Admiralty were required to 
attend; and a fourth inquiry, also necessitating their presence, would 
of course bear rather heavily upon them. 

The Marquis of CLANRICARDE then withdrew the motion, with the 
intention of renewing it. 

On the following day (Friday, June 29th), 

The Marquis of CLANRICARDE moved, pursuant to the arrange- 
ment made on Thursday, that a select committee should be appointed 
to inquire how far it may be practicable to afford better shelter for 
shipping upon our coasts than is at present afforded, by the adoption 
of some plan for the construction of breakwaters and harbours less 
costly and better adapted for certain localities than the system of 
solid masonry hitherto in use; and whether any such plan appears 
likely to be also serviceable for the improvement of our national 
defence. 

The motion was agreed to, and the committee was then 
nominated. 

HOUSE OF LORDS.—Frinay, June 297H. 
TROTMAN’S ANCHORS, 


The Earl of HarpwIckE said he wished to ask the noble duke oppo- 
site, the First Lord of the Admiralty, a question in reference to Trot- 
man’s anchors, and he did so in consequence of the answer recently 
given by the noble lord the Secretary of the Admiralty to a question 
put to him in another place. Trotman’s anchors had undergone severe 
trials, and they had been highly approved. It was said that officers 
of the navy might have the anchors on application for them. That 
might be so, but he had before him statements which went to show 
that when they were applied for they could not be got; and when 
Sir W. Peel applied for one he was told that Trotman’s would be 
supplied if in store, but no new anchors could be ordered. On 
further application it was found that there were none in store, and 
never had been, and therefore not one could be got for him. He 
would shortly state the opinion which had been come to by those 
gentlemen who were appointed to try its merits. They stated that 
the Admiralty anchor was the worst but one in the navy, and that 
Trotman’s was the very best of all. In short, Trotman’s anchor was 
28 per cent. better than the Admiralty anchor. That was proved 
after several trials which lasted a long time. He would remind their 
lordships that another anchor, called Porter's, was somewhat 
similar’ i. constructed, but was not so good as Trotman’s, but the 
Admiralty had refused the use of Porter's, on the plea that it would 
not bite the ground, and they had doubtless confused Trotman’s 
with Porter’s anchor, which did not slip along the ground, but bit 
at once. The noble earl endeavoured to show their lordships the 
difference between the working of the two anchors by a model which 
he had brought to the House for the purpose, and he said he had 
mentioned the subject with the view of asking the noble duke at the 
head of the Admiralty whether the Board of Admiralty intended to 
order any of Trotman’s anchors for the use of the royal navy. 

The Duke of Somerser said the House might imagine that the 
Board of Admiralty had refused to make any inquiry into the strue- 
ture of Trotman’s anchors, and they might be disposed to throw 
blame upon the board when none whatever attached to it in reference 
to this matter. His task would be, not to defend the present, but 
the late Board of Admiralty. When he came into office the subject 
of these anchors was brought under his notice; and here he would 
observe that if these anchors bit anywhere it was in the lobby of the 
House of Commons. That was where they bit best. He heard of 
these anchors last year, and when he inquired into the subject he 
found that a correspondence had taken ose between Mr. Trotman 
and the late secretary of the Board (itr. Corry) in reference to 
these anchors. It was pointed out that these anchors were con- 
structed, but improved to a slight extent, on the principle of 
Porter's, and that they had been condemned in her Majesty's ships; 
and it was stated that, notwithstanding the trials which had taken 
place, no one could tell whether the anchors caught hold of the 
ground or not. After further correspondence the Admiralty offered 
to allow further trials to be made, but Mr. Trotman declined, saying 
he would not be made the victim of procrastination. It was said 
that Trotman’s anchors were found most effective on board the 
Great Eastern. But what really occurred? When the Great 
Eastern was launched a message was actually sent to the Admiralty 
begging them to send an anchor, as it was impossible to trust to 
Trotman’s. He was entirely without prejudice in the matter, but he 
could not forget that when a hurricane occurred in the Black Sea 
not one of her Majesty’s ships dragged her anchors, while several 
merchant vessels went ashore. All these were grounds which 
rendered it desirable that before the Admiralty should be called upon 
to adopt a new anchor an experiment should be fairly tried. He 
deeply regretted the practice which was becoming prevalent of 
canvassing the members of the House of Commons in reference to 
inventions and inducing them to lay them before the House, thus 
converting the House of Commons into a huge advertising van. 
The press took up the subjects introduced into the House of Com- 
mons, and a powerful effect was produced upon the’ public mind. 
He oe the fairest course would be to leave such questions in the 
hands of the various departments of the state whose duty it was to 
attend to them. Personally, he had no objection to Trotman’s 
anchor, but he had asked the opinion of many naval officers respect- 
ing it, and he was invariably told that it was an excellent anchor. 
because it could be put away in the hold, and took up so little room’ 





That, however, was not the use to which an anchor ought to be 
cpesed. The real question was, ought the Government to trust her 

ajesty's ships to this class of anchors, and, as at present 
abled, be was of opts that they ought not. 


HOUSE OF COMMONS.—Fatpar, June 290n. 
HOLYHEAD HARBOUR AND TROTMAN'S ANCHORS 


Mr. Sraycey, in r to put a question with respect to this 
harbour, said Holyhead cost the country a million of money, 
and the Admiralty ought to state whether they were of opinion that 
the harbour was, as believed it to be, a really useful work, or, as 
the public prints had lately described it, of no service whatever. A 
journal which they all admired — the Times—had on three or 
four occasions misled the public as to the state of the harbour. 
In another place a noble lord, whose wind had been prejudiced by 
these statements, had declared that Holyhead harbour was of hardly 
any use, and did not answer the purposes for which it was constructed. 
Now, he was an eye-witness of the = described by the special 
correspondent of the Times, and if the Great Eastern ever was in 
danger it was not from any want of shelter, for she was not in the 
harbour. She was anchored outside, in the first instance, by a single 
anchor, and during the height of the gale she was hardly subjected 
to any sea. Towards morning the wind changed, and she was then 
swung round clear of all shelter from the unfinished breakwater. 
About nine or ten she got up her steam and weighed one of her 
anchors, with the view of shifting her position. She steamed ahead ; 
her anchor, he believed, broke; and he should never forget the sight 
which presented itself as she appeared to be drifting towards the 
rocks. Of the vessels inside the harbour not one of the fifty-nine 
which took shelter there had suffered injury in the slightest degree 
from the construction of the harbour. The hon. gentleman concluded 
by asking the Secretary of the Admiralty if he was in possession of 
any report or documents regarding the effects of the severe gales of 
the 25th and 26th of October last on the new harbour, piers, and works 
at Holyhead; also, as to the security of the Great Eastern and other 
vessels taking shelter there during that gale; and if any casualties 
occurred owing to any defect in the construction of the harbour. * 

Mr. MiipMay asked the Secretary of the Admiralty whether his 
attention had been called to a letter in the Zimes of Monday the 
25th inst., signed “John Trotman,” stating that no Trotman’s 
anchor had been supplied to the navy, except the one used by the 
royal yacht; and whether he adhered to his statement that any 
officer could have one of these anchors if he asked for it? Mr. 
Trotman had spent £600 in his trials, and it seemed rather hard that 
the Admiralty, after the result, should neither have reimbursed him 
his expenses nor compensated him by ordering any of his anchors. 
The anchors now in use were supplied under a contract of 1841, 
since which time great improvements had taken place in the forging 
of iron; the invention of Nasmyth’s steam-hammer, for instance, 
made the process much cheaper; and to give the same price for 
forging now as nineteen years ago, seemed almost like paying the 
same for calico as before the invention of the powerloom and spin- 
ning-jenny. A shipbroker from whom he had made inquiries re- 
specting the opinion of the commercial marine in reference to the 
anchor, told him that he never chartered a ship without insisting 
that it should carry a Trotman, though he added that the captains 
were rather unwilling to let it go, as it was diflicult to get up 
again. He was informed that every ship in the navy carried four 
bower anchors, and he would suggest that one of these should be a 
Trotman, and that at the end of six months all the captains should 
be asked to send in a report of the manner in which they worked. 

Lord C. Pacet, in answer to the question of the honourable 
member for Beaumaris, said that though he was not in possession of 
an official report of the harbour-master of Holyhead Harbour as to 
the casualties which occurred in the gale there last October, yet he 
was able to confirm the honourable gentleman’s account of what 
took place on that occasion. Though some casualties did occur 
among the vessels lying in the harbour on that occasion, none of 
them were caused by any fault of the harbour or by a heavy sea 
running in, but by the collisions of the vessels one with 
another. As for the Great tern, she never was under the 
shelter of the breakwater at all, she was outside the harbour. She 
certainly was in a state of great danger at one time, not from any 
fault of the harbour, but from the fault of Trotman’s anchor. It 
was thought desirable at one time of the gale to lift the anchor, in 
order to shift the vessel into a more sheltered berth. She steamed 
up to the anchor in order to lift it, but whether there was too much 
way on, or the anchor was not strong enough, he could not tell, but 
the Trotman’s anchor broke. The same thing happened the next 
day. He thought this a very good proof that Trotman’s anchors 
could break like any other. He was not prepared to say that Trot- 
man’s was not a good anchor, because he had used it in his own 
vessel and had found it do very well, but if he were asked, as com- 
mander of a large ship, whether he thought Trotman’s acted well, he 
should distinctly say that, apart from its holding qualities, it was 
not the anchor he should recommend. It had one disadvantage 
common to all the anchors formed on the tumbling fluke principle, 
and that was the great difficulty in “fishing” the anchor; still he 
was not prepared to say that on that account the anchor was not to 
be used. Mr. Trotman made application to the late Board of Ad- 
miralty, and the late Secretary to that Board replied that the Ad- 
miralty had no objection to a trial being made on board of two of 
her Majesty’s ships if anchors were supplied for that purpose; but 
Mr. Trotman by letter declined this offer, stating that nothing 
would satisfy him but another committee. Now, if a committee on 
shore, or on the river Thames, were to test the merits of anchors, it 
might be found, as it had been found before, that anchors which 
best stood the test in all such experiments were, when brought into 
practical use at sea, inconvenient and insufficient for their purpose. 
An idea had got abroad that all Boards of Admiralty had combined 
against this unfortunate Mr. Trotman, but nothing of the sort was 
the case, for the Admiralty would be very glad if any captain would 
take one of his anchors; and it was to Mr. Trotman’s interest to 
persuade some captain to ask for one of the anchors, because it 
was more likely that a favourable report would proceed 
from such an officer than from one who had, against his 
will, a Trotman’s anchor placed on board his ship. He had seen 
Captain Denman, and had asked him as to the different merits of 
the anchors on board her Majesty's yacht. He ascertained that the 
anchors of that vessel were very seldom let go. The yacht was 
generally used in summer time, when the merits of anchors could 
not be fully tested, and the yacht generally lay at moorings. Captain 
Denman said that he thought Trotman’s anchor, from what he saw 
of it, a good anchor, but there was the defect in “fishing” it. If 
that was the case in a vessel like the Victoria and Albert, how great 
would be the inconvenience in a heavy line-of-battle ship? It was 
because officers disapproved Trotmar’s anchors that they were not 
used, and he for one, though he liked Trotman’s anchors in a small 
vessel, should be very sorry to have one in a line-of-battle ship. In 
one thing Mr. Trotman was deceiving the public—namely, in stating 
that his anchors were very,much cheaper than the Admiralty anchors. 
Now, he took the trouble to ascertain what was the cost of the anchor 
supplied to the Queen’s yacht. It was an anchor of 47 ewt., and 
cost > wed 13s, 6d. Mr. Trotman, in a letter he wrote to the 7imes, 
stated :— 

“ T have further expressed my willingness to submit to a competent 
committee of their lordships’ selection, but whose decision shall be 
deemed final, a Trotman’s anchor of 50 cwt , costing £90.” 


That would lead the public to believe that these anchors of 50 cwt. 
could be supplied for £90; but as the anchors on board the Victoria 
and Albert of 47 cwt. cost £119, the cost of an anchor of 50 cwt. 
would necessarily be more, and amount to somewhere about £125, 
instead of £90. The truth was that Mr. Trotman’s anchors were 
dearer than the Admiralty anchors instead of being cheaper, and 
were disapproved by the officers of the fleet. Under these circum- 
stances, the Board of Admiralty, with whom lay the responsibility 
for the security of her Majesty's ships, would not be justitied in 
= captains of ships to use a particular anchor against their 
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LAW INTELLIGENCE. 


COURT OF QUEEN'S BENCH, Tuxspay, June 191n, 1860, 
( Before the Lown Cuter Justice.) 
THE QUEEN ¢, WHITE. 

Mr. Knowles: Before the jury are called, my lord, | believe that 
my friend Mr. Hindmarch, w creer for the defendant, desires to 
make some statement to your lo ip. 

Mr. Hindmarch: My ford, this is a scire fucias to repeal a patent 
which was taken out in the year 1856 by the defendant, Mr. White, 
for “Improvements in slips and ways for receiving ships and vessels 
requiring repair, and for apparatus to be used in hauling up ships 
and vessels ;” but in consequence of non-compliance with the con- 
ditions of the grant it has actually ceased, and under those circum- 
stances I think the time of the court ought not to be wasted in 
trying this case. The object of the scire facias having been eflected 
hy reason of the patent having become void, to go on with the 
present inquiry can only be with a view of serving other ends and 
purposes. We think these proceedings quite unnecessary, but 1 do 
not know what my friend Mr. Knowles proposes doing. : 

Mr. Knowles: As there is no doubt whatever that the patent is 
absolutely void, there can be no objection to our having a verdict to 
that effect, although of course I do not wish to take up the time of 
the court (probably for a whole day) in trying the case unnecessarily ; 
but I suppose the defendant will pay the costs ? ; : 

Mr. Hindmarch: No. The defendant never pays costs in a scire 
facias. 

Mr. Knowles: Then let the jury give their verdict, and by that 
verdict the patent will be avoided. 

Mr. Hindmarch: My friend wishes to have a verdict, and I am 
quite aware of the purpose for which he wants it. 

The Lord Chief Justice; For what purpose does he want it ? 

Mr. Hindmarch: I will tell your lordship. It is in reality a dis- 
pute between rival manufacturers of ships’ ways. It is thought 
that a verdict will have an effect upon the chance of employment 
in foreign countries, and we believe that it will have a very material 
effect. 

Mr. Knowles: Our purpose—and perhaps some newspaper will be 
kind enough to effect it—is, that the worldat large may know that 
the patent is lost. 

The Lord Chief Justice: I think that will answer all purposes. 

Mr. Knowles: By the language of the condition the patent is 
absolutely void. 

The Lord Chief Justice: Then you can make known to the public 
that it is void. 

Mr. Knowles: After the condition, which ne ap on him the pay- 
ment of £50 at the end of three, and £100 at the end of seven years, 
it provides (in case he does not do it) that “these our letters patent, 
and all liberties and advantages whatsoever hereby granted shall 
utterly cease, determine, and become void.” 

The Lord Chief Justice: The patent is void at law without a 
scire fucias. 

Mr. Knowles: But when we sued out our scire facias we were not 
aware that the defendant would, unconsciously, assist us, or we 
should have saved our money. 

Mr. Hindmarch: Nevertheless, you allow the scire fucias to sleep 
for three years, and then after the patent becomes void you drag us 
into court. 

Mr. Knowles: We were not aware that the patent had become 
void. However, we are willing to do any thing your lordship 
thinks reasonable. 

The Lord Chief Justice: There might have been a plea of puis 
darrein continuance. 

Mr. Hindmarch: If your lordship thinks that the case should go 
on, I must ask you to adjourn it till to-morrow morning, in order 
that I may have an opportunity of pleading such a plea. 

The Lord Chief Justice: Yes: I think it would be right to get 
rid of the scire facias in that way. But, is not your purpose 
answered, Mr. Knowles ? 

Mr. Knowles: Our purpose is answered, my lord, by avoiding the 
yatent. 

' The Lord Chief Justice: Let us try and avoid litigation. 

Mr. Hindmarch: I propose that the record should be withdrawn, 
no further proceedings taken, and no costs on either side. That 
certainly is fair. 

The Lord Chief Justice: I think so. 

Mr. Hindmarch: We come perfectly prepared to show that our 
patent was valid up to the date of its expiration. 

Mr. Knowles: Of course I do not intend to expose our case; but 
we are quite prepared to establish all our allegations. However, my 
lord, it is a mere question whether we shall have a verdict, or 
whether there shall be an agreement to stay proceedings on all sides. 

The Lord Chief Justice: 1 think that will be the better course. 
not, I agree with Mr. Hindmarch that he ought to have time to put 
some plea on the record, alleging that the patent is gone without a 
scire facius. 

Mr. Knowles: Then, if your lordship thinks it right, there shall 
be arule staying the proceedings, and no costs on either side, it being 
perfectly understood that no party is to take any further proceedings 
under the patent. 

Mr. Hindmarch: Just so. 

Mr. Knowles: And the jury need not be called. 

The Lord Chief Justice: Very well. 








SECOND COURT, Turspay, June 267TH, 1860. 
(Sittings at Nisi Prius at Guildhall, before Mr. Justice Hi. and 
‘ommon Juries.) 
HANCOCK U. CROSKEY AND ANOTHER. 


Mr. Overend and Mr. Webster were counsel for the plaintiff, and 
Mr. Robinson and Mr. John Simons for the defendants. 

The plaintiff was the inventor of the gutta-percha system of cover- 
ing submarine telegraphic cables, and carried on business in the 
name of the West Ham Gutta-percha Company, and he brought his 
action to recover from the defendant a sum of money for goods 
supplied to him and Mr. Magnus as the representatives of the Tele- 
graphic Cable Company. The defendants denied their liability, and 
raised another defence, that the goods supplied were not such as 
were ordered. 

According to the plaintiffs’ case, the defendants stated to 
them that they had entered into a contract to lay a cable from 
Toulon to Algiers, a distance altogether of 500 miles. After some 
discussion as to a guarantee for the cable for the 500 miles, the de- 
fendants ordered on their own responsibility forty miles of cable. 
Scme portions of the cable were delivered, and as to the other 
portions the defendants were apprised that they were ready for 
delivery, but the company then repudiated the order. There was 
afterwards a petition for winding up the company in the Bankruptcy 
Court. The wire was the best that ever was manufactured. The 
covering was the most delicate thing that could possibly be. ‘The 
slightest injury would spoil a mile of wire. The plaintit had 
oungnet some thousands of miles of wire and bad never had a com- 
plant. 

Before the examination of the first witness for the plaintiff was 
concluded, upon the suggection of the judge, a verdict was taken for 
the plaintiff for £130. 











COURT OF EXCHEQUER. — Jury 2nd, 3rd, and 4th. 
(Sittings at Nisi Prius at Guildhall, before the Lonv Curey Baron 
and a Special Jury.) 

MANSER Uv. Til EASTERN COUNTIES RAILWAY CoMPANY —THE 
TOTTENHAM ACCIDENT. 

_ This was an action brought by the plaintiff, a miller at Hoddesdon, 
in Hertfordshire, to recover compensation for injuries sustained by 
censon of the alleged negligence of the defendants’ servants. The 

defendants pleaded not guilty. 





and Mr. Jacobs were counsel for 


Mr. Edwin James, Mr. Hawk 
t Ballantine, and Mr. Kaye 


the plaintiff; Mr. Bovill, Mr. 


— the “efendants. 
t appeared, from the of the learned counsel for the plain- 
tiff, that the plaintiff, who was in the habit of attending the markets 


in the county of Hertford, was a in the lants’ ex- 
train to Stratford on the 20th of February. On the arrival of 
the train at the Tottetham station, the tyre of the left leading-wheel 
of the engine broke into four pieces, and the engine, having ran off 
the line towards the platform, rose up on the back wheels and fell 
upon the first carriage, in which the plaintiff was travelling. Seve- 
persons were killed, and the plaintiff's leg was so fearfully frac- 
tured that it had to be amputated. The defendants denied their 
liability on the ground that they had used all ordinary skill and 
diligence, and that the accident arose from circumstances beyond 
their control. 

The nature of the accident and of the injuries received by the 
plaintiff having been proved, scientific evidence was adduced to show 
the causes which led to the calamity. 

Mr. Bramwell, engineer, of Great George-street, Westminster, 
proved that he had in March last examined the disabled engine at 
the Tottenham station. The tyre of the leading-wheel was broken 
in four pieces. The weight of the engine was from 22 tons to 26 
tons. It was always essential that the construction of the wheels 
should be specially attended to, but more especially the leading- 
wheels of the six-wheel locomotive, because the centre of gravity 
was in front of the driving-wheels, and between them and the 





trailing-wheels. If the front wheels were removed the engine would | 


fall in front, but if anything happened to the end wheels nothing 
would occur. 





The keeping of the engines on the line depended on | 


the leading. wheels, which held the point of danger in every sense. | 


He found from examination that the tyre had broken in three 
places, and from out of one of these a small portion had flown, 
making four fragments. One of the fractures was out of the 
solid metal, and no doubt was thrown out immediately pre- 
ceding the accident; the second was out of the solid metal in 
one of the tyre-holes. The tyre was shrunk on the wheel, and 
had bolted. There were seven bolts, and the fracture was in 
one cf them. The third fracture was where the tyre had been 
welded. When the tyre was properly made it was treated as a 
whole in a furnace, then put upon blocks, which were capable of 
expansion. The blocks had the effect of stretching and exposing 
the flaws in the tyre. The tyre was then allowed to cool, when it 
was put into a turning lathe, and the inside was bored out. The 
skeleton or felloe of the wheel was turned on the outside, but left 
longer than the inside of the tyre, which was then heated at a low 
temperature till it expanded, when it was put on the skeleton, and 
allowed to shrink. After that a certain number of bolts were, as a 
measure of precaution, passed through the tyre and skeleton, or as 
it might be better known, the felloe. He had discovered that at the 
crack that took place at the weld of the tyre, about one-sixth had 
been recently fractured. If dirt were present at the end of the weld, 
or there were sulphur in the coal, the ends of the iron became covered 
with a species of “slag,” which never metallically welded. The de- 
fect in the weld might have been ascertained in the blocking and sub- 
sequent processes, and would have been there originally, and capableof 
being detected upon a proper supervision. The second defect was a 
longitudinal flaw of 124 in., which had existed from the very founda- 
tion of the tyre, and might have been ascertained when made, if pro- 
perly examined. A tyre was rolled out from a bar of iron long enough 
to make it, but shorter and thicker before rolling. ‘This bar of iron 
was made up from a number of pieces, and was called the “ bloom.” 
A failure in the consolidation of these pieces would cause such a 
defect as he had observed in the broken tyre, which was too thin 
from wear, and which would cause it to stretch under the weight and 
rolling. The tyre would then become loose. In this case it had 
become arched up in the middle, so there was a space between the 
circumference of the wheel and the tyre which would have been 
visible to ordinary skill. There had nm seven bolts to hold the 
tyre, five of which remained, and of these one had been broken at the 
end for some time before the accident, and that one was next to the 
defective weld. He had no doubt but that the accident was attri- 
butable to the defects he had pointed out. 

In his cross-examination witness said there might be defects in 
tyres without the possibility of discovery, for which mean; would 
only exist if the defects were on the surface. Hammering was not 
a pertect test, and there was no other known process for discovering 
a concealed defect. The wheel had been returned to the manufac- 
turer in the preceding October, and if the turner had done his duty 
he must have discovered the flaw. 

Sir Charles Fox and Mr. Edward B. Webb, the civil engineers, 
were next examined, and corroborated Mr. Bramwell’s views in the 
material points. 

Mr. Roberts and Mr. May, engineers of great eminence, were 
called this morning, and concurred in the opinions expressed by Mr. 
Bramwell and Sir Charles Fox, relative to the defective state of the 
wheel, which was so palpable that if it had been properly examined 
before starting it must have been detected. 

This closed the plaintiff's case. 

Mr. Bovill then addressed the jury at considerable length for the 
defendants, in the course of which he urged that the company were 
not answerable for the lamentable circumstances that had attended 
the accident, which they deeply deplored. ‘lhe accident, he con- 
tended, arose from circumstances over which they had no control, 
which were not visible or apparent to the railway officials, but 
was only to be accounted for from inherent defects in the wheel, 
which it was impossible from examination to detect. The wheel had 
undergone every examination before starting on the journey that 
prudence, care, and caution could devise. 

The first witness called on behalf of the defendants was Mr. 
Robert Sinclair, the locomotive engineer, who described the nature of 
the accident, which he had witnessed from the Tottenham station. 
The engine had been driven by a most careful man named Rowell, 
who was wperee ogee | killed, and who had been twelve vears in the 
company’s service. He added, that it was the engine- driver's duty 
to see after the engines. 

In his cross-examination the witness said that he had, aided by 
competent persons, to superintend the engineering department of 
the line and *the$ permanent-way of 550 miles. He had under his 
supervision 280 engines, 1,50: or 1,600 carriages, and 6,000 trucks. 
He did not know any other line in which a similar state of things 
existed. 

A number of gentlemen of science, and connected with the manu- 
facture of locomotives, carriage-wheels, and the superintendents of 
the locomotive departments of railways, were called on the last day 
of the trial. They gave evidence to the effect that the accident 
occurred from a defect in the weld. That it was not visible, but was 
covered with a coating of iron from one-sixteenth to one-eighth in 
thickness, and that had the flaw been visible, the engine could not 
have travelled an hour without giving way. It was a first-rate 
engine of its class. In the manufacture of iron it was utterly im- 
possible to discover if the tyre was unsound underneath the surface 
by sound or otherwise, and that the fact of the tyre running so long 
as this one had, without showing defects or elongation, was sufficient 
to disarm suspicion that anything was constitutionally wrong in the 
manufacture of the engine-wheel; such a length of time would im- 
press one with a belief that it was abundantly strong ; the concavity 
of the tyre was a thing not accountable by any known theory. [f 
the weld had been sound, the wheel would have worked for a long 
time. The sister wheel showed no sign of defect in the weld or 
otherwise, and was cupable of running a considerable time longer 
with safety. 

The learned counsel on both sides having addressed the jury, 

_ The Lord Chief Baron, in summing up, said it was not his inten- 
tion to express any opinion on the case, but to leave it solely to the 
consideration of the jury. The case for the plaintiff was that the 
defective weld, which was the prime source of the mischief, could 
and ought to have been seen, and it was also said that a longitudinal 
defect existed, which should have induced the company to examine 
the wheels of the engine with greater care. It was also urged that 
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+ 
ba! ' the 
circumstances under which it was exercised. His lordship, having 


carefully read over the evidence on both eald it was the 
peculiar province of the jury to reconcile the evidence of 
the eminent scientific witnesses who had been called the plain - 


tit and the defendants, One of the questions which ’ 
to determine was, would a careful examination of the crack 
have made it visible? If so, the plaintiff would be en- 
titled to their verdict; but supposing it was not, there would still 
be a question whether there was anything in the a rance of the 
tyre which would have called for a closer examination than it 
undoubtedly on all the evidence received. If they thought any 
reasonable care could have anticipated or guarded against the 
accident, then, in his opinion, the verdict should be for the 
plaintiff’. Railway companies were not bound to see that which was 
lavisible, or to do that which was impussible, but they were bound 
to exercise all reasonable care, and in the event of their thinking 
that they had not done so, then they would say the amount of 
damages to which they believed the plaintiff would be entitled. 

The court was then cleared and given up to the jury for the ex- 
amination of the broken wheel, after which they proceeded to con- 
sider their verdict. a deliberated for an hour and a half, they 
returned a verdict for the plaintiff—damages £2,000. 





COURT OF QUEEN'S BENCH.—Jury dnp. 
(Before the Lonvy Cur Justice and Special Juries.) 
Sittings at Nisi Prius for London. 

PODMORE t, THE GREAT NORTHERN RAILWAY COMPANY, 

This was an action for damages, arising out of the well-known 
collision which took place at Hitchin between two trains on this line. 

The plaintiff is a wholesale tea dealer and a partner in the firm of 
Podmore and Hester, Fenchurch-street. At the time of the accident 
the plaintiff was a traveller from King’s-cross to Edinburgh, and on 
a business excursion, and, as may be remembered, the down train 
came into collisicn with an excursion train at Hitchin, By the 
collision several carri were smashed to pieces and the plaintiff 
was flung into the road, where he lay over an hour in great pain, his 
hip being dislocated. Whilst the operation of reduction was being 
effected the plaintiff had to submit to great pain, and the expense 
he was put to by his illness amounted to £200. The plaintiff and 
his partner proved that their business at Edinburgh had been very 
much injured by the absence from Edinburgh of the plaintif, caused 
by his a:cideut. 

The negligence of the company’s servants having been admitted, 
the only question was the amount of damages to be awarded, and 
this was finally settled by the counsel on both sides putting their 
heads together, when it was agreed the plaintiff should receive 
£2,000. 

Mr. Edwin James, Q.C., Mr. Lush, Q.C., and Mr. J. Browne, 
appeared for the plaintiff; Mr. Overend, Q.C., and Mr. Haw- 
kins, Q.C » lepr ted the 'y- 





Some interesting remains of old Paris have been lately laid bare 
during the demolitions for the continuation of the Boulevard Se- 
bastopol, in the neighbourhood of the Sorbonne, behind the Rue 
Neuve Richelieu, the right hand houses of which concealed the last 
remnant of the church formerly dependent on the College of Cluny. 

In the Moniteur we find the official return of the commerce and 
navigation of France with her colonies and foreign countries in 
1859. The total official value of the imports by sea and by land 
amounted in round numbers to 3,552,000,000, being 134,000,000 
more than in the preceding year. The exports in 1859 amounted to 
4,745,000,000, or 535,000,000 more than in 1858. The amount of 
the precious metals imported in 1859 was gold 727,000,000, and 
silver 210,500,000; and the amount exported 187,000,000, and 
382,000,000 respectively. The French vessels employed in effecting 
the imports in 1859, were in number 10,422, measuring together 
1,628,284 tons ; and in the exports 8,778 vessels, 1,473,192 tons, 

Tue Great Pyxamip anv THe Great Raiwway.—After making 
the necessary allowances for the foundations, galleries, &c., and re- 
ducing the whole to one uniform denomination, it will be found that 
the labour expended on the Great Pyramid was equivalent to lifting 
15,733,000,000 cubic feet of stone one foot high. This labour was 
performed, according to Diodorus Siculus, by 300,000 men; according 
to Herodotus, by 100,000 men ; and it required for its execution twenty 
years. If we reduce in the same toone d i 
tion the labour expended in constructing the London and Birmingham 
Railway, the result is 25,000,000,000 cubic feet of material (reduced 
to the same weight as that used in constructing the pyramid) lifted 
one: foot high, or 9,267,000,000 cubic feet more than were lifted 
one foot high in the construction of the pyramid; yet this immense 
undertaking has been performed by about 20,000 in less than five 
years.— Our Home Islands. 


Inptan Rartways.—Recent advices state that the magnificent 
works in course of construction along this line, from Kurrachee to 
Kote, with the numerous bridges, viaducts, buildings, &c., are in a 
forward state. The aspect of the country has been entirely changed 
since the commencement of the railway. Large tracts that were 
once waste are now reclaimed; hamlets and villages have sprung up 
with a mushroom-like growth, and crowds of workpeople may be 
seen moving to and fro, contented and happy. ‘There is but little 
doubt that the line will be opened throughout by the end of the pre- 
sent year. The Lahore and Umritsir fine is progressing ed ~~ 
The few bridges on the line are approaching completion, and the 
Lahore station buildings are up to the plinth. The lgying of the 
permanent-way has commenced, and Mr, Kaeburn, the agent, cal- 
culates on laying one mile per week with ease, and at a very mode- 
rate rate of cost, from the cheapness and abundance of labour, and 
other fortunate circumstances peculiar to the Punjaub, The rolling 
stock and other appliances were despatched from this country in the 
early part of this year. There is every expectation of the Lahore 
and Umritsir Railway being opened for traflic by next Christmas. 

Foreign Anp CoLontaL Jorrincs.—A project is on foot in the 
United States for constructing a ship canal across Cape Cod.—A 
convention between England, Austria, and the Porie, for the esta- 
blishment of a submarine telegraph from Ragusa to Alexandria, has 
just been signed.—The Prince de Joinville has been in the United 
States, and paid a visit to the Brooklyn navy yard. The prince 
returned to Europe in the Africa.—The Uwited States Economist 
says:—‘‘ They have a new invention in New Orleans in the shape 
of a cotton cleanser. A quantity of the dirtiest cotton, scarcely 
saleable at all, is put into a kind of hopper, and in a moment you 
see it flying out at an another aperture, quite clean and white. 
Three or four rollers, armed with wires about 14 in. long, revolve in 
the same direction, and so that the teeth of one pass between the 
teeth of another. The cotton caught by the first roller would be 
carried up and round, but that the teeth of the uext roller arrest it 
half way up, take it from the teeth of the first, and carry it under, to 
be taken in the same way by the next. The fibre is not at all torn, 
as is shown by passing a newspaper through the same process 
unharmed. But the dust is crushed to powder, the heavier portions 
falling to the bottom, and the lighter blown out by a constant 
current of air, created for the purpose.”—With regard to the Indus 
steam flotilla, itis announced that the model steamer Stanley arrived 
at Kotree on the 17th May, after having encountered on her voyage 
through the creeks of the Delta, a cyclone and a subsequent storm 
of unusual severity.—The Louisville, New Albany, and Chicago 
Railroad Company are now transporting a large amount of cotton 
over this road. By this route tho cotton through Detroit 
without change of cars, and being reship there on the Grand 
Trunk Railroad, has only one transhipment between New Aibany 
and the seaboard, 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, May 11th, 1860. 
The Duke of Weturneton, K.G., D.C.L., Vice-President, 
in the Chair. 
ON THE RELATIONS OF THE PUBLIC TO THE SCIENCE AND 
= PRACTICE OF MEDICINE, 


By Tuomas Mayo, M.D., F.R.S., President of the Royal College 
of Physicians. 


Tue speaker opened his discourse with remarks on some pecu- 
liarities in the relations of society to the medical profession. The 
b of the profession is conducted among perturbations varying 
in kind and intensity. ‘The medical practitioner depends upon his 
skill and success in dealing with a commodity, in relation to which 
the emotions of his heart and the exertions of his intellect are 
largely called forth, while the recipient of the supposed or hoped for 
benetit is with different degrees of intensity pained and annoyed by 
having to apply for it. And the relation of the practitioner to 
society is thus rendered move peculiar by his having to give a cer- 
tain amount of satisfaction, where all those feelings of the human 
mind are actively at work, the most calculated to confound the 
jadgment of those whom he has to satisfy. He is tried, coram non 

ice. 

There is thus, the speaker observed, a sort of atmosphere of re- 
pugnance generated by the very nature of the case, between the 
profession which is presumed to confer the benctit of health, aud the 
public which is presumed to receive it, It is one main object of this 
discourse to point out, that in spite of these points of antagonism, 
they have to co-operate, with a view to success ; to co-ordinate their 
efforts ; and that the public cannot divest itself of responsibility by 
placing a case in the hands of the physician, as it can when dealing 
with an advocate under analogous circumstances. ‘There are c rtain 
great physioloyical truths, lending themselves both to hygiene and 
to medicine, which it is incumbent on the public to acquire as a part 
of education. ‘‘If men,” says M. Auguste Comte, “do not contide 
the study of astronomy to navigators, neither should they leave 
physiology to the leisure of physicians.” 

n this way the public may attain another very important object. 
It claims, and justly claims, a right to choose between conflicting 
schools of medicine. This right it may exercise with more safety 
and advantage, by obtaining some knowledge of that great human 
system which is the common arena of all the professors of the heal- 
ing art. Every school, normal or abnormal, must make its appeal to 
physiological principles. How much good may be cone, how much 
evil may be avoided, by an enlightened application of the public mind 
in these directions, the speaker procecded to point out, by directing 
attention to the phenomena of growth and progress in certain sys- 
tems, according ws the attention of the pattie has or has not becn 
called to them. For this purpose, he took the allied theories of Dr. 
Curry of Liverpool and M. Preissnitz, the author of what is termed 
hydropathy. About the end of Jast century, Dr. Curry, reasoning 
deductively from facts observed by himself and Dr. Wright, affirmed 








required; while he who is engaged in extending medica! science by 
publication or teaching must be less easily satisfied. His hypotheses 


duction, They have to serve a purpose, not limited to a present 
| case, but calculated to exercise an influence over future years and 
generations, as involving a principle. P . 

These doctrines the speaker could not illustrate before his audience 
by taking them to the bedside of the patient, in reference to the im- 
mediate practical hypothesis, But he brought forward one instance 
of the uses of hypothesis in research It related to the disorder 
called senile apoplexy, the apoplexy of the aged. That the usual 
antecedents of apoplexy, a congestive state of the circulation, should 
occur in an aged brain might appear improbable, and the more so 
when it is considered that in age the brain undergoes a process of 
atrophy. Meanwhile, this improbability disappears under an hypo- 
thesis derived by Dr. Nokitansky from this very assumption of 
an atrophic state of brain in old age. Atrophy of a part implies 
diminution of size in that part; and this in the brain would 
imply a shrinking away of the substance of the brain from the 
inner surface of the skull; a fact often observed after death of 
the aged. Now, the space thus produced between the brain 
and the skull, being impervious to air, is so far a vacuum, so that, 
atmospheric pressure continuing to exist on the rest of the body, 
and being removed from the surface of the brain. it must, however, 
ex‘enuated the subject, be replete with blood. It is needless to say 
that this theory of the cause of cerebral congestion in the aged is 
highly suggestive of a practical conclusion. The physician, being 
enabled to explain the state of congestion induced in the brain into 
conditions immediately resulting from a state of feebleness, is justi- 
fied in declining depletory measures. 

Having thus discussed the value of a veried hypothesis, or, in 
technical language, a theory, the speaker considered the less complete 
forms of hypothetical reasoning. It happens in medical research, as 
well as in practice, that an hypothesis, at present unveritied by in- 
duction, but which would explain the case under consideration, 
derives from this latter circumstance certain, though limited, amount 
of weight. As, for instance, the occurrence of such symptoms as 
would be present if a poison had been given, atlords a presumption 
that a poison has been given, though while the poison is undetecied, 
it remains unverified. ‘The hypothesis of temperaments again, 
though unverined, is luciferous; it may eventually obtain inductive 
proof, aud be fitted to take its place in the history of our science. 

But an hypothesis, whether for immediate practice or for purposes 
of research, may not only be unveritied ; it may «lso be unexplana- 
tory. This latter defect, occasional among medical writers, and 
frequent in the practice of those by whom the force of words is not 
justly estimated, the speaker illustrated from the work of Mr. Charles 
Darwin. He presumes the terms “ natural selection ” to constitute 
an instance of it; as seeming only to explain his process of trans- 
mutation of auimals. 

Having given this account of the workings of the medical intellect, 
he atlirmed the misapprehension involved in the use of the term 





“ guessing,” as sometimes applied to them. Truths of a high order, 


the applicability of the effusion ‘of cold water in a large group of | 48 leading to most important results, have been inductively esta- 
| blished, which can be applied with great coutidence to practice. 


cases. His views have no doubt left behind them in the medical 
mind an increased tendency to avoid certain mischievous agents in 
the treatment of febrile disorders. But they have not fructitied con- 
sistently with his great and well-deserved reputation, ‘In the first 
British epidemic which broke out subsequently, they were speedily 
abandoned by all practitioners,” says Dr. Christison, writing in 1840 ; 
“and for twenty years Dr. Curry’s theory has been almost unknown 
in the treatment of fever.” 
arisen among us, as to what might possibly yet be deducible from a 
scientific hypothesis at first eminently successful. 

Very different has been the fate of the hydropathic theory, con- 
trived by an untutored Silesian peasant, neglected by the regular 
ggg and cared for by a credulous but not an indifferent put lic. 

f, in the latter case, a rash sciolism has been largely predominant, 
against which a better informed public might have protected itself, 
this must at least be admitted, that an important principle of treat- 
ment has thus been kept alive by the public, though put before them 
in its least scientitic shape. | While a similar principle of treatment, 
from which all the valuable elements of the hydropathic system 
might have been deduced by scientific thinkers, without its con- 


comitant mischief, has been allowed by the medical profession to , 


sleep and be f..rgotten. 

With respect to the mischief concomitant to hydropathy, the 
speaker quoted the following passage from a work by Dr. Hence 
Jones—*' Until Professor Liebig directed attention anew to the 
action of oxygen on the human body, the causes of success or failure 
in hydropathy were unkuown. ‘The greatest possible action of the 
skin is proauced under hydropathy, on the system, by baths: large 
quantities of water are tuken, and by these means the action of 
oxygen on the body is promot-d to a very high degree, and death 


| hensiveness of knowledge. 


ensues, if ever the s\stem is unable to furnish matter to resist the | 


action of oxygen.” A fact, which, on the highest authority, indicates 
the expediency of an increased amount of medical ant physiol gical 
knowledge in the public, who select for themselves both medical 
systems and medical advisers. 

The speaker, after expressing his regret that the patronage of the 

ublic had not been extended to another hypothesis, equally neg- 
ected by the profession,* that, namely, of Dr. Beddoes, whose 
scientific merits were as undoubted as those of Dr. Curry, proceeded 
to consider the question, how far his remarks in favour of popu- 
— some amount of medical or hygienic education apply to the 
capabilities and position of females, 

Javing thus far estimated the action of the public on the medical 
profession, the speaker proceeded to consider the action of the pro- 
fession on the public, ie., the share of duties which belong to the 
profession in regard to it. In this point of view, he proposed, as 
within the limits of his allotted time, to describe the mental dy- 
namics of the profession, whether as engaged in actual practice, or in 
the province of research. 

The first object of medical reasoning thus contemplated, when 
brought to bear upon practical conclusions, whether at the bedside 
of the patient, or in ulterior pathological inquiry, is to reduce cases 
to the general law, or laws, under which they fall. Subservient to 
this purpose, a large fund of systematised knowledge, both in pathology 
and treatment, has been accumulated. Some amount ef attentive 
observation may possibly by their means satisfy the requiren ents 
here supposed, and assign the cases to the place which they hold iu 
the history of disease But, owing to the points of difference by which 
men are individualised, combined with our still imperfect seientitic 
knowledge, the case may seldom be thus disposed of. It is often 
seen to contain elements, neither preferable to known causes, 
nor capable of being subordinated to any previous theory. 
Here, another faculty of a higher and more energetic character 
must be called into use by the practitioner or thinker. He 
must drift helplessly down the current of his own associations 
and those supplied to him by the teaching of others, unless be is 
able to seize some leading itea to be applied by him to the nature 
and conduct of the case, He must, in fact, eXtemporise an hypo- 
thesis. If truth more readily merges out of error than out of con- 
fusion, some process of this kind must be adopted, even though it 
should suggest in the case befure him a temporary negation of 
measures. The imagination, the speculative power. and the memory, 
must combine with the knowledge of te physician to answer the 
questions here suggested ; and, according to the construction of his 
mind on these points, the hypothesis will come out clear and prac- 
tical, or fanciful and obscure. ‘This is the analysis of an operation 
which, under the influence of habit, often bears the character of an 
instinctive perception 

While this kind of reasoning is immediately applicable in actual 
practice, it enters also into the speculations of these who have most 
extended the boundaries of our knowledge ; but with this important 
difference, that the physician must often be contented with an 
hypothesis at the bedside, which will explain the symptoms of the 
vatient, and thus suggest grounds where immediate practice is 


* The treatinent of disease by pneumativ medicine, 


But there is, he says, one modification of medical thought, in the 
| present day, which certainly may deserve the name of mere guessing, 


| and which advances no pretensions to philosophy: one, which con- 


Nor has any speculative question since | 


temns all hypotheses as to causes, the only legitimate subject of 
treatment in medicine, and which cataloguing symptoms, and the 
presumed remedies for those symptoms. prescribes trom the catalogue. 
Such reasoning, he sa) s, is to be found in books purporting to convey 


| the principles of homeopathy. 


As anelement of the medical intellect required and developed in 
actual practic and in medical research, the imagination has been 
already noticed. Its intellectual value in enabling the mind to 
realise absent objects of perception, and its moral value in atlording 
sources of comfort to the sick, if judiciously managed, was insisted 
on, And the speaker finished his analysis uf the medical mind by 
strongly insisting upon a just measure of its attention being given to 
the various sciences, which lay claim to its pursuit; so that undue 
predominance may not be given to those which may happen to be 
most attractive, or to afford most opportunities to the student of 
displaying brilliancy in competitive examination. 

The next subject which engaged the speaker's attenticn, involves 
a close reciprocity of action between the public and the medical pro- 
fession, It is that of “ specialties in practice.” While on the one 
hand the bent cf the individal mind in favour of some one group of 
cases and diseases for consideration and inquiry, may justly intluence 
the mind of the public in applying for medical advice; on the other 
hand, this tendency must not be gratilied at the expense of compre- 
rhe tendency of the public to render the 
subject of insanity or unsoundness of mind a specialty with this 
result, was commented on. 

The public prevents those medical practitioners, who have gained 
reputation in this specialty from becoming acquainted with other 
conterminous disease by excluding them from attendance on other 
diseases; and thus necessarily diminishes their power of diagnosis in 
men‘al disease itself. Hence arises iguorance of practitioners both 
in certifying the presence of insanity, and in giving evidence on it 


| in courts of justice. 


The relations of the public and the medical professions thus far 
described have been mainly intellectual. The moral duties incum- 
bent on the profession have long been pressed upon the attention of 
students in medicine, by lectures and the precepts of their instructors. 
No corresponding enumeration of the duties owed by the public to 
the eager as exists. In regard to one, which appeared to the 


| speaker to have been peculiarly neglected, he thus expressed him- 


self:—* I will suppose a young man settled in a country neighbour- 
hood as a general practitioner. He has, I may also fairly suppose, re- 
ceived that amount of mental discipline which it is ditlicult in his 


| profession to escape under the expanded system of antecedent and 





professional education, which he will have undergone. He finds his 
way into houses, in many of the most respectable of which there 
dwell those who have enjoyed no such opportunities of mental en- 
largement, as 1 may fairly suppose him to have had. While bis pro- 
fessional intercourse with society has involved the most contidential 
relations, yet, when his attendance is concluded, his actual position 
With respect to it may be one of comparative exclusion.” Not, it 
may be observed, without corresponding loss to society itself, whieh 
is interested in obiaining or preserving his services not only as an 
adviser but also as a friend. 

In conclusion, the speaker reiterated a strong expression of his 
opinion in favour of increased acquaintance on the part of the public 
with medical aud physiological principles. 


Tur Roya Cuarrer.—Diving operations for recovery of the 
property lost by the unfortunate wreck of this vessel, although 
frequently interrupted by the badness of the weather, are still being 
pursued with success. A large piece of gold, somewhat circular in 
form, and of considerable thickness, was lately recovered; as was 
also a cubical nugget of large size. Messrs. Gibbs, Bright, aud Co. 
intend, it is said, to erect an obelisk at Meifra to the victims of the 
wreck, 

Stee, Makine in Excuanp anv in Franxce.—We are glad to 
find that some of the more eulighiened of the French ironmasters 
entertain the idea that they are, at least, in a position to compete 
with us in the manufacture or stee!, since this may be taken as a 
fair proof that in place of the jealousy which was expected to exist 
between the English and French masters a wholesome rivalry will 
spring forth, Mr. Petin, whose name ; 
interested in the manufacture of iron and steel, declares that the 
English have just sent to Vincennes steel-plates ‘or covering ships ; 
and he has learned with pleasure that they were smashed into a 
thousand pieces on being tired at, whilst French plates perfectly 
resisted. What will Messrs. Bessemer, Mushet, Clay, ttowell, and 
the numerous other gentlemen who kave announced that they can 
manufacture steel of excellent quality at unprecedented low rates, 
say to such a declaration ?—Minmg Journal. 


must not only be explanatory, they must also be verifiable by in- | 
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is well known to those | 
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THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 

766, Joun DaLe, Manchester, “‘ Improvements in the preparation of a colour- 
ing matter for dyeing textile materials and fabrics, and other substances.” 
— Petition recorded 24th Mareh, 1860. 

814. Jonn Dave, Manchester, * Improvements in obtaining albumen, or 
analogous sulstance, for use with pigments in c»lico printing, and for 
other pur; ." ~ Petition vecorided 29th Muaich, 1860. 

1090. slikam Hurcinsos, Rue Richeli u, Paris, ‘‘ !mprovements in the 
manufacture of goods coated with india-rubber and other gums, and in 
apparatus to be employed therein.”—A communication from Lorin Burt, 
La glée. Loiret, Franec. — Pe i/‘on recorded 30th Aprit, 1860. 

12:4, Marc AyTuIne Fr Noois Mennoxs, Rue de J'Echiquier, Paris, *‘ An 
improved carriage brake or draz.”—-A coramunication from J. L. Simon, 
Tocqueville, France, —/ etition recorded 17th May, 1860. 

1296. ALFakD Hupart and Victor CantILion, Liege, Be'gium, ‘* Improve- 
ments in the manufacture of glass casks and barrels.”"—/'etilion recorded 
25h May, 1860. 

1596. THomas WiLt1aM Mititxx, Her Majesty's Dockyard, Portsmouth, ‘‘ Im- 

provements in boilers or steam generators.”—Petition reevridid Tth June, 
1860. 

1420. Josrru Ws»tTwoop, Tredegar House, Bow, Middiesex, “ Improvements 
in armour plates for iron ships and vessels, or forts, or barteries.” 

1422. Wittiam Epwanp Gener, Welling'on-street, Strand, London, “ Im- 
proved apparatus for separately collecting the divers metals of which 
ininerals, ores, and their gangues are composed.”—A communication from 
Randal Cresswell, Rue Malher, Paris. 

1424. Ropenr Romaine. Myddelton-square, London, * Improvements in the 
construction of steam boilers and condcnsers.”—-J’etitions recorded 9h June, 
1860. 

1426. Freprerick Crace CaLvert, CHAnLEs Lowe, and Samvuen Curt, Man- 
chester, ‘* Improvements in the manufacture of colouring matters.” 

1430. PsTER SaLmon, Glasgow, Lanarkshire, N.B, ‘ Improvements in 
furnaces and in feeding stcam boilers.” 

1452. HuBert SommeEter, Paris, ** Certain improvements in the manufacture 
of scissors.” /'etitions recorded Lilh June, lst0 

14°4. Janez Bunting Farrar snd Josuva Farxar, Halifax, Yorkshire, 
“ Imnrovements in machinery or apparatus for spinning and doubling, or 
twisting wool, mohair, alpaca, cotton, silk, flax, or other fibrous sub- 
stances.” 

1436. Tuomas Cuapwick YATES, Strangeways, Manchester, “ The manufac 
one ‘of adjustable spises fur attach ng to shoes or other coverings for the 
feet. 

1448. Ropext Hype, Kirkby, Leicestershire, * Improvements ia apparatus 
for draining stables.” 

1440, Caspar LoEWrnstein, Crutched Friars 
arrangements f yaying out submarine ¢ s. 

1412. ALFRED Vincent Newton, Cha cery line, Lond u, ‘ An improved 
carriage ventilator.”—A communication fron Asa Hopgood, Worcester, 
Masachusset's, U.S. 

1444. GizorGe Fiemix and Cornxenics FirMty, Ipswich, Suffolk, “ Improve- 
ments in the manufa ture of sacking, and in apparatus for the same.”— 
P titions reenrded 12th June, 1860. 

1446. Louis PeLu:ssigr, Bordeaux, France, ‘ An ioyproved apparatus for 
lifiing and moving bloc :s of stone or other heavy materials or loads ” 

1447. Joun Laxcastex, Garden Farm, Daninurry, ielfast, ‘* Improvements 
in wh tsto.es, commoaly called scythe stones.” 

1419. WitttamM Westoy, Camden Town, and BenxJaMIn Pricz, Mile End, 
London, ** Lmprosements in ovens for baking.” 

1450, Grorek HENRY CuaTwix, Gresham-street, London, ‘ An improvement 
in the ribs of parasels and other lke articles.” 

1451, ALFreD Vincent Newron, Chancery-lane, London, ‘* An improved con- 
struction of weighing machine.”—A communication from 8. E. Robins, 
Koston, U.S. 

1452. Joun James Bowen, Great Dover-street, Southwark, Surrey, “ Im- 
provements in svldering irons heated by gas. "—J’elitions vecorded 13th 
June, 1860. 

1453 Gaetano DeLavretis, Frith-street, Soho-square, London, “ An im- 
provement in preventing avd detecting forgery or alteration of figures in 
cheqves, bank notes, drafts, bills of exchange, promissory notes, and other 
monetary bills.” 

1445, Isaac Wuirksitn and James STEVEN, Glasgow, Lanarkshire, N.B., 
“€[mprovements in looms for weaving.” —Vetitions revorded 14th Juve, 1830. 

1457. Joun Doonky and JAMES Mawson, Dukinfield, Cheshire, “ An im- 
proved eqa librium slide-valve, applicable to engines worked by steam, or 
other motive power.” 

1459, Groner Davies, Serle street, Lineola’s-ing, London, “ An improved 
life-preserving mattress.”—A communication from Louis Bauhoef.r, Phila- 
delphia, U.S. 

1461. James West, Birn.i 
of castors for furviture. 

1463, RicuakD ARcHibALD Baooman, Fleet-strcet, London, “ Laprovemeuts 
in desiccating substances, and in neutralising or retaining any fetid gases 
which way be evo.ved in the precess.”—A comaiunication from Messrs. 

Lég! and Danguy, Pari Petitivns vecovded litt June, 1860. 

1465, CuarLes Coates, Suunyside, near Rawtenstall, Lancashire, ‘ Improve- 
ments in the construccion of brakes for carriages.” 

1467. Jounx Movs, Seabright place, Hackney-roud, London, “ An improved 
self-acting apparatus fur precipitating and collecting from solutions meta's 
and their alts, part of which apparatus is applicable to flushing purposes.’’ 

amin Pavyer, Barthoiomew-close, London, ** Certain new or im- 
proved machinery fur ‘rubbing’ type."—A communication from James 
Giabiiel Pavyer, Saint Louis, U.S. 

1471. Joun Hickman, Brampton Ash, Northamptonshire, “ Improvements 
in draw-bars for railway carriages and trucks.” 

1473. Witutam CLark, Chancery-lane, London, “ Improvements in storing 
and preserving grain, and in the apparatus connected therewith.”—A com- 
mun:cation frou Charles Joseph kmile Pavy, Boulevard St. Martin, Paris. 

1475. Epwarv Stone, Lime-street, London, “ lmprovements in machiner 
for cutting venerrs.”—A communication from John Ahsbohs, Forty-third- 
street, New York, U.S.— Petitions recorded 16th June, 18.0, 

1477. Joun Kine, Wellesbourne, and Freperick souTuAM, Eatington, War- 
wickshire, ‘‘ A new cr improved rope p_rter, to be used in steam ploughing, 
or cultivating.” 

1479. Rowent Pre-set, Amelia-vilias, De Beauvoir Grove, King-land-road, 
and Aveustus Fieer, High Holborn, London, “ Improvements in the 
manulacture of yoast.”—/ cfetions recorded 18th June, 1860, 

1481, JamBs Bray, jun., Beidg. house-plice, Southwark, Surrey, ‘‘ Improved 
machinery for lifting or breaking up roads er ways, crushing clods, and 
searitying er tilling land.” 

lis3. ALEXANDER Roserrson AkxoTtt, St. Helens, L 
ments in the manutacture of carbonate of soda.” 

1485. Joskeit HaRkison, Glossop, Derbyshire, ‘ Certain improvements in 
machines for spinning cotton, and other fibrous substances.” 

1487. Richard ARCH BALD Bavcoman, Pieet-str.et, London, “ Improvements 
in locks.”"— communication fron Auguste Theodore Baudrit, Paris.— 
— Putitious recorded Wk tune, 18€0, 











London, ‘‘ Improvements in 
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gham, ** mp: ent in the bowls or rollers 
ham, ‘* An improvement in the bowl HT 





















hire, ‘‘ Improve 





Invention protected for Six Months by the Deposit of a Complete 
Specification, 

1503. Joun Squvn, birmingham, ‘* Lmprovements in the mauufacture of 
composition jewellery and crvanents, and in eases for jewellery, pnoto- 
graphs, and for oiber si:nilar purposes.”"—Depesiied and recorded zlst June, 
1500. __ 

Pateuts on wh.ch the Stamp Daty of £50 has been Paid. 

1809, ARseNK Aveusté Otlvigr, Paris. —Dated 27th Juve, 1857. 

1515. SAMUEL Nyt, Wardour-strect, London.—Dated 29th June, 1857. 

1820. ANDA&W Spurriswoopr, James-street, Buckingham-gate, London.— 
Dated 3uth June, 1857. 

1882. PETER ARMAND LE ComTé DE Fontami4-MonzAU, Rue de )’Echiquier, 

Varis.—A communication.—Dated 7th July, 1°57. 

1817. JUAN Parison, Moorgate-street, Londou.—Datel 29:h June, 1857. 

1526, Is:poke CuaRLes CLoxt, Ghent, Belgium.— Dated 30h June, 1857. 

1830, Eoovak» Beckman Ovorson, Cologne, Prussia.—Dated 2nd July, 1857. 

1802. JbaN Vaptists Menus, Arion, Belgium.— Dated 2nd July, 1857. 

1555, Josini LockEi?, Strangeways, Manchester, and WILLIAM Watson, 

Alexanuria, Dunbarton, N.B.—Dared 3rd July, 1857. 

1349. Wittiam Rowan, Belfast, Antrim.—Dated 2ud July, 1857. 

1s. Wittiam Rowan, Belfast, Antrim.— Dated 2nd uly, 18.7. 

S78. Hicuanp Joun Baves, Newtun-heath, near Manchester.—Dated 7th 
duly, 1897. 





Patents on which the Stamp Daty of £100 ies been Paid. 

1555, Joun Mason and Luks Ryvex, Rochdale, Lancashire.— Dated 27th 
dune, 1353. 

1570. GwonGE ARTHUS BiDDELL, Ipswich.—Dat.d 29th June, 1853. 

l6su. Ewaup Rispz, Fivsbury-equare, London.—A communication.—Dated 
¥.b July, 1853. 

167. EwaLp Risers, Finsbu:y-squae, Londou.—A coaimunication.— Dated 
9th July, 1893. 

1585. Ricuary BrapLey end Wintiam Craven, Westgate Common Foundry, 
Waketield, Yorkshire. - Dated Ist July, 1853. 

1613. Thomas Witulam Kennanp, Duke-street, Adelphi, Loudun.— Dated 
6h July, 135s. _—_— 

Notices to Proceed. 

478. Witutam Eowarv N. wiox, Chancery-lene, Loudon, “ Improvements in 
aigestors fr dissolving qucrtzose rocks.” —A communication from Tumothy 


Hill Lang, New York, U.S. —/'etition recorded 22ad Februcry, 1360, 
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486. Daxie, Moore Marre, Clark’s-place, Whagerile tee, Within, 

. London, “ lprovements in electric clocks and elect batter es.’ ‘ ‘ 

497. Tuomas Barvow, Hill Top, West Bromwich, S.affordsh‘re, new or 

i ~ab j vg?” . . 

iss erry pebarg: = ORY iolywell, Flintshire, * Improvements in 

ini etals from their ores or matrices. : ‘ ’ 

PY ge ‘Improvements in battens cwwp-oyed in weening. 

495. Jouxn Reprerx, Cumberlard-road, Southsea, Portsmouth, Hamps aire, 
“Improvements in the construction of steam boilers for gue ome 
durability thereof, and also fur economising fu: L.” — Petitions recorded 23re 
Februay, 1860. ? ; DS ‘ ne 

497. Fraxcois Botsssu, South-street, Finsbury, London, Improv ements n 
apparatus for the extraction of pit coal and other mineral p-oducts.” 3 

600. SAMUEL Ropeats, Hull, Yorkshire, “‘ lmprovements in steam engines.” 

602. Josep Bunxerr Howet, Sheffield, Yorkshire, “improvements in 
easing ships, bat eries, and . ver structures, for the purpose of resisting 

her projectiles ; 

cok Suan docar Gan ceouel, Chaleot-terrace L ondon, as improvements in 
presses, specially adapted to the copying of letters.” —Petitious recorde 2Hi 
Fibruary, 360. : . ee rt J 

527. Winuiaw Dean and Cuarues Pxacu, Derby, Derbyshire, “* Au improve- 
ment in the manufacture of wreaths or trimmings for ladies bonnets and 

rticles of dress.” Pa > 

on beam Epwaxv Born, Hither-gieen, Lewisham, Kent, Improvem nts 
in and transmitting motive power from certain parts to certain other parts 
of lawn-mowing, grass-culling, and other ag jicultural, horticultural, and 
farming machives.” . Sai ee 

626. Joun Laxo and Caanves Cuevaies, Sudmarise Tek aray 
Birkenhead, “ Lprovements in targets.” —Petilinng re wrded 25th F 
1860. 
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535. RoBert Bartow Cow ity, Nottingham, “ lmprovements in the aanu- 
facture of plain or ornamental woven or looped fabrics from cer:alo descrip- 
tions of yarn, and fur the application of such fabrics to the making of 
various articles of dress and for other uscs, such as hats, caps, gloves, 
hosiery, lace, shawls, mantle and other cloths, curiains, tabie, umbrella 
avd other covers, such fabrics being mace with or without terry, plush, or 
cut pile sarfaces.” 

538. SypNeY Fove Suoxs, Clifton Hall, Der 
addition to casks, to prevent their beeomi 

540. WILLIAM MuNstow aud Henry WALLWoRK, 
chester, “ Lisprovements in weighting and clearing rollers a 
nery for preparing and spinning cotton and other fibrous materials. 
Petdions :ecorded 27th Feb wary, 18600. ; 

642, Rowert WaLkeER, Eccleston, near Prescot, Laucashire, 
in apparatus for preventing accid 
ratus is also wpplieable for other similar purposes. : ; 

547. Jaues Warennouse Miveziey, Keizhley, Yorkshire, ** Linprovements 
in machinery for spinnins wool, mohair, alp.ca, and other fibrous sub- 
stances.”—Fetilions recorded Wth February, 


»yshire, ‘* An i»provement in or 
foul.” ‘ 

Miles Platting, near Man- 
rs used in macl 

















lobv. 
566. WitLiam Keurzscu, Chambe “street, Goodman's ficlds, Loudun, ** Im- 
Yorkshire, | 


provements in cartridg:s and projectiles. : 

b72. JKREMIAH Dxiver, Keighley, aud Josxril Jessor, bradford 
“ Improvements in means or apparatus used ia washing, wi 
mangling fabrics.” : ? , 

577. Joun Manniore Viasurivuy, Stamford, Lineolushire, “* Loprovements 
in burning pottery and china wares, and in kilas employed fer such pur- 
poses,”"—etitions ricarded Ist March, 1869. , , 

584. JoserH WitLiAM Luwix, Coventry, Warwickshire, ‘ linprovements in 
looms for weaving ribbons.” -- Petition recorded 2ut March, 1860. 








iging, and 





596, Josep ror, Manchester, ‘* Certain improvements in the manufacture | 


of soap."—A communication from A. B, Devine, New York, iS. 

600. Joux Henry Jounsox, Lincoin’s-ivn-ticids, London, “* An improved 
roffle, and sewing machine fur producing the same, applicable also to ordi- 
nary stitching.”—A communication from George B. Arn id and Abbey H. 
Price, New York, U.S.—/ ei/ious recorded 5 k March, 1560. ’ 

671. Wittiam Epwarp Newton, Chancery-lane, London, “ Improvements in 
railway trucks avd carriage wheels.”—-A communication from William 
Wharton, jun., Philadelphia, Pennsylvania, U.S.—Petitions recorded 13th 
March, 1860. 

679. Joun Henry Jounson, Lincoln’s-inn-fields, Londov, ‘‘ Improvem nts in 
cleaning rice, and the machinery or apparatus employed thereia.”—A com- 
munication from Silas Dodson, San Francisco, California, and Alpheus 
Fobe:, New York, U.S. ’ 

683. ALFRED Vixckxt Newton, Chancery-lave, London, * An improved con- 
struction of nail plate feeder.”—A communication from John Waldron 
Hoard and Thowas A. Searle, Providence, Rhode Island, U.S, — Petitions 
vecorded 14th March, 186). J af 

711. Winutam CLARK, Chaacery-lane, Lond sm, ‘ Improvements in the appli- 
cation of paper to filtering fluids.”- A communication from Messrs. 
Gustave Vevillepoix and Joseph Frangois Bonnaterre, Paris.—Petition 
recorded 17th March, 1869. i ; 

717. Wiwutam CLark, Chancery-lane, London, ‘* Improvements ia tanning 
hides.”—A communication from Wilhelm Martz, Boulevard St. Martin, 
Paris. —/’etition recorded 19h March, 1860. ; 

760. WiLLIaAM STUMP Lewis, Moseley-street, Manchester, ** Lmprove:nents in 
the manufacture of illuminating gas.”—A coumunication from Professor 
Sanders, Philadelphia, US. Petition recorded 23rd March, 1830 : 

767. WiuLtaM Epwarp Newton, Chancery-l London, ‘* improvements ia 
celendars for clocks or other time-kcepers.”—A communication from Ww ait 
T. Hantirgtou and Henry Platt, Ithaca, Tompkins, New York, U.S.— 
Pet tion rec irded 24h Murch, 1860. : ; 

873. MicuakL Henry, | l.et-street, London, ‘‘ Improvements in the mode of 
and apparatus fur obtaiving motive power.”—A communication from 
Henry Frangvis Cohade, Boulevard St. Martin, Paris. —/’etition recorded bth 
April, 18 0. ( d 

904. Thomas ALLEN Turner, Birmingham, “ An improvement or improve- 
ments in manufacturing the upper leathers cf boots and shoes,”—elition 
recorded Alth April, 1860. ; i 

913, Joun WB, St. Austell, Cornwall, *‘ Improvements in tho cartridges 
employed in blasting.” —Pelidion secorded 12h Apri, 1860. ; ; 

924. ADAM BamLert, Middleton Tyas, Yorkshire, ‘‘ Lmprovements in reaping 
and mowing machives, and in implements connected therewith.” —/«titioa 
recorded 13th Ap il, 1860. 

958. ALBERT AccaRaIN, Limbourg, Be'gium, ‘‘ Improvements in treating ores 
of zine, aud in the apparatus employed therein.” —/‘ctitivn recorded 16h 
April, 1860. : F 

1048. WinLtAM Dares, Wolverhampton, “ lwprovements in attaching knobs 
to spindles of door locks and lutehes.”—/ fiion recorded 26th Ap: d, 1860, 

1255. Joun Greex, Newtown, St. Martio, Worcestershire, ** lLiaprovements 
in the construction of ploughs, cultivators, aud similar agricultural imple- 
ments. "— Petition recorded 22nd Mey, 1860. 7 

1314, WiLLiaM Taskex, jun., Waterloo Ironworks, near Andover, Hampshire, 
“ Iiunprovemenis in straw-shakers fur threshing machines.’—/elition re- 
corded 23th May, 1360. 

1337. Wittiam Renwick Vowvircn, St. Andrews, Waketicld, Yorkshire, ‘* Im- 
provements in the purifiestion of coal gas, and of coal vils.”"—/eldion 
recorded 3ist Mey, 1859. 

1349. Kicuanp TuRKLFALL, Bolton, Lancashire, “ Improvements in the 














spinvning machinery commonly called self-acting mules."—/‘elilion recorded | 


Ist June, 1800, 

1362. WintiaM Witmer Henry Suit 
mode of, and apparatus for, prepa 
shoe manufacturers.” -- Petition recorded 2nd June, 1869. 


Birmingham, ‘* Improvemenis in the 








And votice is hereby given, that all persons having au interest in oppor. 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Comuis- 
sioners, within tweniy-one days after the date of the Gurdts (and of the 
Journal) in which this notice ssued, 
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ABSTRACTS OF SPECIFICATIONS 
The following Descriptions are made from Abstracts prepared expressly yor The 
Engineer, at the Ofice of her Majesty's Commissioners of Patents. 





Cass 1.—PRIME MOVERS, 


Inciudixg bized Seam ond other Engines, Horse, Wind, und Water 
Mills, Gearing, Boilers, Fittings, Sc. 
766. R. W Sievier, Hamburgh, “ Regulating the speed of steam engines.” — 
Dated Tth December, 1852. ‘ : re 


This invention cannot be described without refcrence to the drawings. — 
Not proceeded with. 





** Improvements | 
sin wisdiag from mines, which appa- | 


riug leather for barness and bvot and ! 


>| either, 


2767. J. ANDERSON, Newton, Ayrshive, N.B., “‘ Motive power.”—Dated 7th 
December, 1859 


This invention relates to the attainment of motive power by the agency 
of heat, and has for its object the utilisation of an. inercased proportion of 
the heat generated. The invention cannot be described without reference 
to the drawings. 


2811. W. W. Bonnin aad F. Poss. Gawa, Italy, * Locomotive engines.” — 
Dated i0th December, 1859. y 

The particular objects of this inveution are, First, tu greatly economise 
the consumption of fuel ; Secondly, that with the same pressure used by 
other locomotives of the same power and weight a much greater speed is 
obtained ; Thirdly, that all the caloric or atmospherical heat lost by the 
locomotives now in use is practically utilised ; and, lastly, that by means of 
a blower, styled ‘* Bonuin’s blower,” the engine-driver has the entire control 
over, and kee;ing up of, an animated incandescence of any kind of fuel.— 
Not proceeded with. 

2515. P. G. Gennenicu, Poland, A new system of motive power, applic ble 
Jor working cranes and wicels.”— Dated 12th December, 1859. ‘ 

This invention cannot be described without reference to the drawings, 

2303. W. Horton, Sinet/wick, Stapfordshire, “ Steau boilers.”"—Duted With 
December, 1859. 

This invention canuet be described without reference to the drawings 

2817. P. Stimuinc, Ailacruock, N.B., * Traction engines.”"— Dated 12th 
December, 1359. 

This invention relates to certain improvements in the arrangement and 
construction of the parts of traction engines, and has for its object to 
render such engines more efficient, manageable, aud durable, and less costly. 
A machine cmbodying » modification of these improvements comprises a 
recta lar framo mounted upon a single central driving-wheel, a pair of 
leading-wheels, and a pair of trailing-wheels. A bviler, by preference of 
the vertical class, and a pair of horiz ntal steam cylinders are mounted 
upon the frame, together with a tank or receptacle for water and fuel. A 
single cylinder may be used, if preferred, it or the two being arranged to 
drive a first motion shaft, having fast on it a pinion in gear with a spur- 
wheel on the side of the driving-wheel, or fast on the shaft thereof. All 
the wheels are mounted with springs, and an adjustable contrivance is 
applied to the driving-wheel springs by means of which the weight of the 
machine may be mide tv bewr more or less exclusively upon the driving- 
wheel. It is proposed to make the driving-wheel with a wooden treading 
surface formed by enclosing wooden blocks between metal checks, in such 
a way as to present the fibres radially, The bite of the treading surface 
may be increased, if necessa~y, by inserting spikes, points, cr ribs; or an 
ordinary iron hoop usy be used in certain cases where great adhesion is 
not required. The leading at trailing-wheels are mounted loose on axles 
arranged to swivel, being made to do so in concert in opposite directions, 
whereby a double effect is obtained, aud the machine is made to wove in a 
curve of much less radius thin is obtaivable with ordinary contrivances for 

he same purpose. 
819. G. Loven, Flewingtou, North Mebourve, Victoria, Australia, ‘* Com- 
pound motive power engine.” — Dated 12th December, 1850, 

In constructing an engine according te one modification of this invention 
to be used as, say, a marine engine, a horizontal steam cylinder of the ordi- 
| nary description is used to work a number of air-pumps which force atmo- 
, spheric air into 4 suitable enclosed chamber or » essel, and which is used to 
work the piston and so forth of a second cylinder, from the piston-rod of 
which the power is taken off. The air-pump cylinders are fitted with 
balance or spring-valves to regulate their action.— Not proceeded with, 

2851, B. Prepavatir, Bloomsbury syu re, London, “* Motive power.”— Dated 
15th December, 1559. 

This invention relates to the combination of certain mechanical means in 
connection with a peculiar property of fluids, and a pneumatic action for 
the purpose of producing or obtaining motive-power, According to this 
inventicn motive-power is produced by the vertical pressure of a column of 
fluit alternately changing its action on the beam of a balance,—Not pro. 
ecded with. 

2384. L. Sexpat, Suint Saulve, France, “ Removing incrustations in boilers 
and preventing the same.”—- Dated 19th December, 1859. 

In the specification of an invention for which the present inventor ob- 
tained her Majesty’s Letters Patent, dated the Sth August, 1859, No, 1824, 
was set forth a means of preventing incrustation in boilers by the use of 
leather, such leather being immersed in the water contained in the boiler. 
The first part of this invention consists in the employment of tannate of 
gelatine, as also of materials which are of the nature of tannate of gelatine, 
or which aie equivalent thereto, except such as are comprehended under 
the term leather, for the purpose of preventing incrustations in boilers, 
The invention further covsists in the employnrent of euch substances and of 
leather for the purpose of remvuving incrustations in boi/ers. When leather 
is employed it should be previously submitted to washing in a bath of weak 
acid to deprive it of foreign matters, The quantity of leather or tannate 
of gelatine or otner maternal of like nature which it is necessary to employ 
for the purpose of this invention varies according to the quality of the 
water, but a pound or a pound and a half to each horse power of the en- 
gine will gencrally be found sufficient. 



















CLAss 2.—TRANSPORT, 
éneluding Huilways and Plant, Road-making, Stean Vessels, Mu- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 

ness, §c. 

2360. W. H Hanritup, Loudon, “ Windlasses, capstens, and shackles jor 
chains.” — Dated Lith December, 1859, 

In constructing windlasses according to this invention, the patentee 
mounts on a horizontal axis supported between two suitable standards, and 
intermediate of the said standards, a chain-holder or wheel, or it may be 
two chain-holders vr wheels, capable of taking chains of different sizes ; such 
a chain-holder or wheel is commonly known as ‘“ Brown's Patent Chain- 
holder.” Usually he prefers to employ two chain-holders, and he then 
mounts them so that they can turn freely on the axis, and he keys or firmly 
fixes on the axis two flanges or circular plates, one close along side of cach 
of the chain-holders, and when it is desired that either of these should 
revolve with the axis, as when it is required to heave in a chain, the chain- 
holder is made fast to the flange or plate next to it by means of a catch con- 
sisting of a metal bar hinged at oxe end to the flange or plate, and |) ing, 
when out of use, in a recess formed for it in this flange or plate. When 
this catch is thrown forward, it enters a corresponding recess in the chain- 
holder, and so retains it. The end of the catch projects beyond the cireum- 
ference of the chain holder, and is held in its place bya pin passing through 
it. When it is desired to release the chain-holder it is easily dove, even if 
a strain is upon it, by removing the pin, and driving the catch back by a 
blow with a maul. In order, if desired, to prevent the chain-holders 
revolving when disconnected from the axis, they are furnished with latchet- 
teeth, which are formed on the exterior of a circular re cess formed on one 
side of the chain-holder, and a p.ul on the standard drops into these teeth, 

and so locks the chain-holder, The chain-holders are furnished with brakes 
| to check them in running out chains. The ends of the horizontal axis out- 
| side the standards have winch barrels mounted on them for working with 





ropes 

2374. T. W. PLumk, Blaenavon Ironworks, Monmouth, “ Tyres for railway 
aud other carriage wheels, and hoops, and rings, and machinery em- 
ployed therein.” — Dated 17th December, 1859. 

This invention consists in pre,ar.ng scarf-joints on the ends of bars of 
metal, which ends are afterwarus to be brought together and welded to 
form tyres for railway carriage and other wheels, hoops, and rings ‘The 
patentee takes a railway wheel tyre bar, forged or rolied in the ordinary 
manner, and while hot at any point of the manufacture before the bar is 
brought to its finished section, and prepares the ends for welding, for 
| scarfing, or cutting them in correspondingly zig-zag or irregular forms to 

make a scarf-joint. The machinery he employs is a circular saw, or » 

rotatory or other suitable cutting apparatus while the bar is in a cold or 

a hot state, as found most convenient, The bar is then reheated or not, 
| and the scarfed ends brought together ready for welding, and the bar bent 
| or shaped in the ordivary manner. He then brings the euds of the bar to 
| a welding heat, and welds the ends together by hammering and roiling, or 





Vhen rolied, the patentee makes use of a machive similar to that 
| used for bending and blocking tyres, and makes the rollers sufficiently 
| strong, and drives them at a suitable speed for completing the weld and 
bringing the tyre to its finished -ection, 
-878. J, D. Hinscu, St. Paul's Churchyard, City, ** Gun-boats.”—Dated 17th 
December, 1859. 
| This invention cousists in so constructing gunboats as that the floating or 
| buoyant parts thereof shall be capable of being submerged in water so as to 
| either partially or entirely conceal it, and also in forming the battery there- 
| of, or that part in which guns are fixed or mounted, so that it shall resist 
| the foree of heavy shot or balls. The foilowing is the mode proposed to be 
| adopted in constructing guuboats according to this inveution, that is to 
ray, the patentee employs two long hollow cylinders of metal each formed 
conical at one end, which constitutes the head of the boat or twin-boat ; 
the other and opposite end of one or both of such said cylinders, constituting 
the stern, is fitted with a screw propeller actuated by suitable machinery 
inside one or both of such said cylinders; or one cylinder may be appro- 
priated for carrying the mechanism to engine boiler, and fuel necessary for 
| working the propelling screw, and the other cylinder may be appropriated 
for ammunition, and also fur the hands or crew of the boat. deer of 
| Eue length of the aforesaid cylinder two double wedge-shape metal tubes 
| are firmly built to the crown of each of such said cylinders, the tubes 
inclining inwards towards each other at top so as to maintain the aforesaid 
floating cylinders at some feet asunder, according to the size of the boat. 
The aforesaid tubes extend some few feet above the top or crown of the 
aforesaid cylinders, and to the top of the said tubes an open double wedge 





shaped hollow chamber or of metal is fixed; the sides of this said 
chamber it is pro; to form of very thick plates of metal, or metal in 
combination with any elastic or yielding substance or material, capable of 
destroying or lessening the effect of shot or bal!s, Through the wedge 
shaped ends of the aforesaid chamber or battery two guns are passed, one 
Fegan J to the head and the other to the stern of the boat. Access vm 4 

had to the battery from cither of the aforesaid floating cylinders th 
the aforesaid tubes, the said tubes serving also for ventilation and 
passage of atmospheric air into the aforesaid cylinders, so that, when such 
said cylinders are entirely submerged, the battery only is above the surface 
of the water ; the chimney of the engine may also pass up into the chamber 
of the battery. 
2879. W. Chak, Chancery-lune, London, * Chaire of railway rails.” —A com- 

muaication,—Dated 17th December, 1859. 

This invention cannot be described without reference to the drawings. 

2882. E. B. Witson aad R. 8. Norru, Rotherham, Yorkshire, ** Cranked 
axles, tyres for railway and other wheels, &c.”~ Deted 19th December, 1859. 

The method the patentees propose to adopt in making crauked axles is to 
forge for each a straight bar, round in certain parts and flattened or squared 
at others, and afterwards to press the said flattened or squared parts into 
the form of a crank by a machine composed of three hydraulic cylinders 
aud rams, one ram forcing the flat part of the bar between two movable 
cheeks, which are acted upon, or resisted against, by two other rams, 
thereby forming the crank with the fibres of the iron running one way 
throughout. They propose to make each tyre out of a bloom, which is 
formed in a hook, and there roll it to the proper size and thickuess by a 
machine having three shafts with thimbies or ferrules to suit the tyre; one 
shaft is fixed and the other two are movable, two shafts being used when 
rolling, and the third when it is required to form the tyre toa true circle. 


CLass 3.— FABRICS, 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, Sc. 
2862. E. P. Houpss, Bolton-le-Moors, Lancashive, ** Machinery for opening, 
carding, and cleaning cotton, d&c., when in a manufactured or partially 

manufactured state.” —Dated 16th December, 1859. 

This inveution is chiefly applicabie in the manufacture of waste for clean- 
ing machinery, and for other purposes, and it consists in causing the cotton 
or other fibrous materials of which the waste is to be made to pass through 
a machine similar to a carding-cngive, but with drums and rollers covered 
with very strong card fillet, or with spikes or teeth. The cotton or other 
fibrous materials, which usually consists of the ends of cops, or of pieces of 
fabric, or of shoddy, or of a mixture thereof, is fed into the machine, and 
after being opened, carded, and cleaned by the working rollers is delivered 
by a doffer as in other cardiug-engines, thereby effecting a considerable 
saving in the manufacture of waste, or in opening, carding, and cleaning 
cotton and other fibrous materials for paper-makers or other purposes. 
2863, W. Mosury jun.. Saljord, ** Machinery ov apparatus for washing, 

scouring, or cletnsing textile fabrics or materals.” — Dated 16th December, 
1359. 

This invention relates principally to washing, scouring, or cleansing that 
description of fabrics termed piece-goods, and consists in inclining or placing 
at avy suitable angle the trough, bed, or board in or over which the fabric 
passes between the feeding or delivering, and the squeezing or drying 
rollers, so that as the beaters (usually employed) and tue water scour the 
fabric or disengage the impure particles therefrom, they are rapidly carried 
away by the li surrent t upon the inclination or angle 


& SS c . 
of the trough or bed, and the fabric is more quickly and thoroughly cleansed. 
BenruaM, Brad- 





2364. J. Kurent and A, Wateank, Greet Horton, and J. 
Sord, Yorkshire, *‘ Woven Jabric.” —Dated i6th December, 1859. 

In this invention the tops from which the yarn is spun is composed of 
animal wool or hair mixed with one or more of any of the following vege- 
table fibres—China grass, Madras hemp, sewn hemp, white roping, fan la 
hemp, common China hemp, prepared Rhea grass, white Bombay, New 
Zealand half-dressed, aud flaxen fibres of every description. Any or all of 
the above materials are mixed in any proportion for forming the tops, 
which are afterwards spun into yarns of the required fineness or coarseness, 
which yarns are employed as wefts, and woven with warps of any material 
into cloth, forming a new woven fabric, to which is given the name of 
** brilliantes,"—Not proceeded with. 

2870. J. Seuuans, Manchester, ‘* Size for sligening, jluishing, cud dressing 
woven Sabrics and yaras,.” —Dated 17th December, 1359. 

Ip this invention the inventor mixes resin with alkali in such proporti us 
as will cause the alkali, whether it be salts of soda, potash, or any other 
preparations of alkali, to dissolve the requisite quantity of resin, so as to 
cause the earthy or mineral matter, starch, or amylacevus ingredients, tu 
adhere to the fabrics or yarns, thus forming or constituting a better and 
cheaper size, applicable to sizing, stiffening, finishing, and dressing.— Jot 
proceeded with 
2876. R, P. Busk, Lille, France, aad T, Greswooo, Leeds, ‘* Machinery jor 

opening and drawing fibrous substances.” —Dated Lith December, 1859. 

This invention relat s to novel means for opening and drawing fibrous 
materials while passing to the nip of the drawing rollers, whereby the fibrous 
material is more effectually opened, straightened, or combed and slivered 
than in the present hi This opening the pateutees effect, First, by 
the use of one or more gills of a novel construction, which are made 
capable of expansion and contraction laterally while in operation, and 
which they call the “expanding and :outracting gill.” Secondly, by the 
use of a gill-drawing roller of novel construction, which consists of gill- 
bars mounted in radial slots in a drawing roller, and having a movement of 
propulsion and retraction within the periphery of such roller, which they 
call the ‘* retracting gill” drawing roller, These two appliances they pro- 
pose to use in combination, or the expanding and contracting gill may be 
used in combination with ordinary drawing rollers, and the retracting gill 
drawing roller way be used in combination with ordinary screw circular or 
rotary gills, either attached to cards or other preparing machines for 
spinning, 

28:0. M. Topp, Bradford, Yorkshire, “‘ Machinery for combing wool or other 
Jibrous substances.” —D ited 18th December, 1859, 

This invention is an improvement up -n, or applicable to, hinery for 
which letters patent were granted to James Noble, of Leeds, No. 804, dated 
April 13th, 1853, in the using of which hinery for bing long wools 
it is found that the dirty ont projecting ends lag behind, or that the fibre is 
not brought up parallel with the line of centres of the two circular combs, 
but is laid on obliquely thereto, to remedy which, the inventor employs « 
fluted roller placed in close proximity to oue of the dabbing-brushes, resting 
upon the wool or fibre, to which he gives a rotary motion at such speed as 
will draw forward the ends of the fibre so that it will be laid square across 
the combs, or radial with the centres thereof.—Not proceeded with. 

2833, G. 8. GoovaLh, Brighouse, Yorkshire, ‘* Wire card covering sor carding 
tow, flax, d&c.”"—Dated 19th December, 1859. 

This invention consists in the employmeut of steel wire of angular or 
round sections, set in wood-lags at a suitable angle or obliquity to the surface 
thereo!, the ends of the wire being bevelled or cut away at a slope to form 
points ; aud in order to secure the points of the wire in proper position, the 
patetee bends the said wire into staples whilst in a softened state, after 
which he hardens or tempers them as reqired. 
2308, G. and J, Cour, Halifax, Yorkshire, 

December, 1859. 

This relates to a novel arrangement of parts of the wires used in forming 
the pile, and also to means for operating the wires. The wire-head, or t 
thereof, is of an angular or wedge-shajed form, such form being bevelled 
under, cut, or holiowed out, aud in each case the instrument or carrier 
which actuaves the wires is of such a character as to enable it to embrace 
or securely take he'd of the wire-bead, or a part thereof, for the purpose of 
withdrawing aud iusertion of the wire. The wire-carrier is adapted t» si le 
upon, and is goveried in its to-and-fro movement, which may be cffected 
by any convenient means by a guide rail or slide sail turning upon an axis 
at one end, so that its other end may traverse between the point of insert- 
in; and that of withdrawing the wires We may here remark, however, that 
heads of wires, and the instrument or carrier of the character named, may be 
used in combination with other means of guiding or operating them. In 
sume cascs a spring may be attached to the carrier to assist it 1 inserting 
the wires; such spring being prevented, if found desirable, by a stud or 
stop from acting upon the wire, except during its insertio:. To that end 
of the slide or guide rail vearest the fabric the patentees attach a spring 

ovher plate for the purpose of supporting the point end of the wire 
when withdrawn from the fabric, and aiding to guide it into position for 
re-insertion, A spring catch operates to huld the last wire introduced in 
position, after it has been beaten up by the reed, In order to release the 
wire-head from its carrier when the wire has been inserted, we employ a 
plate, which, in addition to sustaining the heads of the wires in the cloth, 
aiso prevents she head of the wire, which for the time is being introduced 
as well as the spring attached to the carrier (when such spring is used) from 
going beyond a certain point. The carrier, however, still moves forward a 
little towards the cloth, so as to detach itself from the heald of the w.ve, or 
a guide plate may be so arranged that, after the wire-carrier has completed 
its inserting motion, and is bringing the wire forward to the fell of the 
cluth, the wire-head comes again»>t an ineline of the said guide plate, and 
is thus pushed back a sufficient distance to free it from the wire-carrie:, 
which is then brought opposite the wire nearest th: breast beam, and in 
its withdrawal movement it again comes into contact with the head of the 
wire, aud draws it out as before. Another part of this invention relates to 
withdrawing the wires from the fabric in an inclined or deflected condition, 
in place of drawing them out in a line at right angles with the selvare of 
the fabric, as has invariably been the case heretofore. This may be accom- 
plished by means of the guide or slide rail, or other means for governing 
the direction of the wire-carrier in its withdrawal movements, being placed 
or operated so that the carrier may be withdrawn in a diagonal line as con- 
sidered with that of the reed! 
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Crass 4.—AGRICULTURE. 
ing Agri i Wii D , Blour 
Including Agricultural i. _— implements 


2015. L. B. Outiviek, Bron, France, ‘ Ploughshares, hoes, kc.” —Dated 22nd 
December, 1859. 

These improvements consist in providing the shares or cutting blades of 
ploughs, hoes, scarifiers, or other similar agricultural implements, with a 
movable cutting edge or knife of steel, or any other suitable material, and 
which is to be fixed to the share by screws, rivets, or by other suitable 
means, so as to allow of the replacing of the same, and providing the share 
with another cutting edge when required.— Not proceeded with. 





Ciass 6.—BUILDING. 


Including Brick and Tile Machines, Lricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, Sc. 





2816, T. Sraruer, K ingston-upon-Hull, ‘* Ventilation of buildings, ships, de.” | 


—Dated 12th December, 1859. 
This invention cousists in fitting a box open at both ends, and of any 
desired contour, in the upper part of the side, or in the ceiling of the 
building, ship, or place to 


ventilated, such box being made to commani- | 


cate either with the external atmosphere or with the ay Me and | 


should be so disposed that one of its mouths in all cases will be 


nwards or | 


prefers, when using india-rubber springs, to have them formed of a circular 
ring or washer shape, and to construct the head and foot carrying-rails, 
placing oe of, say, one inch plank on edge fixed parallel 
other, and circular rubber washers he between 
resting on horizontal transverse pegs | laced at intervals. When he 
metallic springs, he prefers to form them of the C or S shapes, and at 
them toa rectangular frame, and to the undersides of the -laths in such 
a manner that they will always have an outward drawing action at both 
ends of the laths so as to prevent their sagging, or the bearing-laths may be 
suspended to their rectangular frame by spiral or helical draw-springs on 
the principle of the “ Salter'’s balance.” 
2916. W. E. Gxpex, Wellington-strect South, Strand, London, “ Artificial 
Seathers."—A communication.— Dated 22nd December, 1859. 

This invention consists in substituting, in lieu of the natural feathers or 

Jumes now used for ornamenting bonnets and for other pu , a 
Feather, or rather a bunch of plumes, made from palm leaves, such plume 
or plumes being made either of one piece or of several pieces. 
2920. G. F. StwoLen, Ipswich, ‘* Organs and other wind musical instruments. 

—Dated 22nd December, 1859. : 
This invention cannot be described without reference to the drawings. 


them 





Ciass 8.—CHEMICAL. 
Including Speciul Chemical and Pharmaceutical Preparations, Fuel 





towards the apartment, wd the other towards the external at phere or | 


chimney-flue. The mouth towards the external atmosphere or chimuey- 
breast is contracted or partially closed. The inward mouth is also partially 
closed, either by a central plate or by a portion of the box, whilst the 
remaining uncovered portion of the larger or inward mouth is closed in by 
finely-perforated plates or wire-gauze. The result is that, should the smoke 
from the chimney-flue or the air from the outside enter the box, it will first 
strike the plate or portion of the box above referred to, and will expand in 
the box, in which expanded state it will be overcome by the outrushing 
rarefied air of the apartment, and, consequently, the inlet of smoke or cold 
air is prevented, whilst the carbonic acid passes freely off and leaves the 
room pure and healthy.—Not proceeded with, 

2011, A. V. Newron, Chancery-lane, London, “* Machinery for cutting and 

dressing stone.” — A communication,— Dated 2let December, 1859. : 

This invention relates to certain improved arrangements of machinery 
for facilitating the operation of cutting stone for the purpose of facing 
blocks thereof, or of dividing up blocks into slabs. To this end, a peculiar 
construction of saw-blade is, by preference, used, but other forms, being 
modifications thereof, may be likewise employed. The blades, whatever 
may be the form of their teeth, are made thicker in cross section at their 
cutting edges than at the back. The teeth may be chisel-shaped, or the 
saw edges may consist of chisels carried between metal bands or plates. 
The kind of blade preferred is made with long, vertical, chisel-shaped tecth, 
the uppermost being set the most forward, and the others receding, so that 
when the saw commences to operate the teeth will come into action in 
succession, instead of simultaneously, The invention also includes several 
novel arrangements of mechanism, in which these blades are employed for 
cutting and dressing stone. The invention cannot be described in detail 
without reference to the drawings. 

2018, A. V. Newton, Chancery lane, London, © A kila ov cven for burning 
bricks, tiles, &e.”-—A communication,—Dated 22nd December, 1859. 

This invention relates to a novel coustruction of kiln or oven for burning 
limestone, bricks, and other substances, by a continuous process, whereby 
the operation will be greatly facilitated, and, as regards the expenditure of 
fuel, economically performed. The kiln or oven is built of an annular 
form, and, by preference, sunk in the ground, 80 as to leave the roof only 
exposed, This inclosed annular space is divided on compartments 
hy sliding doors, and each compartment is connected by a radial flue with 
a concentric annular smoke chamber which surrounds the central chimney- 
shaft, and is connected therewith by short lateral flues, Dampers are pro- 
vided for shutting off communication between the radial flues and the 
smoke-chamber, aud the compartments into which the kiln or oven is 
divided are closed at top, and fitted with openings which may be shut when 
required, 





Ciass @.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 
2821. W. Cuay, Liverpool, “ Manufacturing cannon and other ordnance.” — 
Dated 12th December, 1859. 

This invention relates to the rolling of piles, cvils, or solid or hollow 
ingots, or blooms of iron or steel, to the required tapering form for the 
surposes of this invention, instead of producing the required form 
y forging or h f proposss to effect. 








ing as } t e. ‘The } 
thie object, either with or without the use of a core or mandril, by means of 
rolling macbinery in which the taper form is produced by allowing one of 
the shaping rollers to recede gradually frum the other as the rolling operation 
proceeds, whereby the space or distance of the roilers apart becomes 
enlarged, and the mass of metal, in passing between them, assumes a 
gradually increasing thickness from one end to the other, either in a conical 
or other form, according to the shape of the grooves cut in the rollers 

2800. J. Fenton, Low Moor, Yorkshire, ‘* Cannon, sire-uris, and projectiles.”” 

— Dated 20th December, 1869. 

These improvements consist, First, in enlarging the bore of the barrel of 
the cannon, or other fire-arm, at the breech, for such length as will be 
ocoupied by the powder and bullet or the cartridge. Secondly, in con- 
structing the projectile, so that a blow or blows of the ramrod will easily 
expand it to fill the enlarged portion ef the bore above referred to. 
Thirdly, in the construction of projectiles to be used in un-rifled guns, and 
expanded in the bore at the breech as above described, with the proviso 
that the front ends and under sides of such projectiles are heavier than the 
remaining parts thereof, in order that when they leave the gun or other 
fire-arm, gravity will tend to heep them in the same position throughout 
their flight.— Not proceeded with, 

‘Ass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 

2823. J. Baty, Dunstable, ‘* Corsets and stays.”—Dated 12th December, 1859. 

This invention consists in applying strips of reticulate or open work 
fubrics (made with longitudinal warps and transverse wefts by ordinary 
shuttle looms) at intervals from top to bottom of the stays or corsets, and 
also in applying such fabries as gussets, or otherwise, sv as to admit of a 
ready passage of air through such parts where such openwork fabrics are 
applied. The openwork fabrics may be of cotton, linen, silk, or other 
suitable fibre, and the same may be woven of varied patterns, so long as the 
weavings are open to admit of the free passage of air through them.—Not 
procceded with. 

2887. G. Davirs, Lincoln's-inn, London, “ Musical instruments.”—A com- 
munication.—Dated 10th December, 1359. 

In this invention the improvements are applicable to all kinds of wind 
musical instruments, having piston or cylinder valves, whether made of 
brass or other material, The object of the invention is to enable such in- 
struments to be played with facility in any key (major or minor) without 
the necessity for the lips or the hands of the musician changing their position 
on the instrument, and without any previous study or increased labour on 


Sj 
and Lighting Materials, Preparation and Preservation of Food, 
neckas Tanning, Bleaching, Dyeing, Calico- Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c 


2824. W. TKaLe, Wakerield, Yorkshire, ‘* Treating fu'ty and oily matters, 
obtained from wash-waters.”—A communication.—Dated 12th December, 
185 


The fatty and oily matters are boiled for some time with sulphuric acid, | 


| the temperature being maintained by blowing in steam. Bichromate of 








the part of the player, To effect this, it is proposed to furnish each of the | 


potash is then added, and the boiling continued, and, lastly, a qua:tity of 
saitpetre is introduced. After some time, the steam is turned off, and the 
grease, which will now be free from disagrecable smell, is, when clear, run 
into another vessel. In this vessel it is boiled with glycerine, obtained by 
the saponification of tallow or palm oil, which communicates to the fatty 
and oily matters the smell of one or other of these substances, according to 
the source from which the glycerine may be obtained. The fatty and oily 
matters are lastly washed with water, and the process is complete. 


2.00. W. Henxperson, Alderley Elye, Cheshire, ‘‘ Improvements in treating 
certuin ores and alloys, and obtuining products therefrom.”—Duted 2th 
December, 1859. 

These improvements relate, First, to the treatment of copper and several 
other ores when they exist as, or have been reduced or converted to the 
state of, oxides or carbonates ; or of other salts of copper or other metal, 
and especially when associated with silica or other matter insoluble in dilute 
acids. Secondly, to the treatment of ores of copper, lead, zinc, antimony, 
silver, cobalt, and several other metals when they occur as sulphurets, mixed 
or singly, or combined with sulphur and iron, as iron pyrites containing all 
or either of these metals, or jally calcined or burnt, and being tien a 
mixture of oxides, sulphates, and sulphurets with or without silica. Thirdly, 
to similar compounds when they exist wholly as oxides or salts, and 
associated with much silica, 


2843. W. Watson, Leeds, ‘* Preparing indigo fur dyeing und other purposes” 
—Dated ith December, 1859. ‘ g 

This invention consists in forming a solution of indigo in sulphuric acid, 
and after diluting the solution with water, adding a salt or earth having the 
property of forming an insoluble compound with sulphuric acid, for which 

urpose the patentee prefers the carbunate of barytes, by which the free 
sulphuric acid, or so much thereof as will unite with and decompose the 
salt of barytes, forms an insoluble compound. He then separates the 
sulphate of barytes by subsidence or filtration, and he pri fers that the solu- 
tion be kept hot during the addition of the carbonate of barytes, and du: ing 
such subsidence or filtration, the sulphate of barytes being separated, the 
solution is allowed to cool, and an extract or compound of indigo is deposited 
on cooling, which may then be reduced to a dry state by evaporation, or by 
any other convenient mode. 
2371. F. C. Hitws, Deptford, Kent, “ Puriyication of gus.”"—Dat.d ith 

Deceml er, 1859. 

This invention relates to purifying gas by oxide of iron. The patentee’s 
principal process is an improvement on a former process, for which he 
obtained letters patent, the said patent having for title, *‘ lmprovements in 
manufacturing and purifying certain gases, and in preparing certain sub- 
stances for purifying the sau.e,” and bearing date the 24th day of January, 
1852, No. 13,912. ‘Lhe said process was to mix with the gas to be — a 
small percentage of atmospheric air. The air was mixed with the gas for 
the purpose of renovating the said oxide material, at the same time that the 
oxide purified the gas; but it was found that the deposition of sulphur 
among its particles clogged the oxide and tended to render it impervious to 
the gas. The object of the present improvement is to prevent such clogging, 
and to make the oxide last as long as possible in the purifier without the 
necessity for it being removed. To effect this object, he prefers to cause the 
gas to downwards through the oxide-purifying material in the purifier, 
msi of upwards, as is usually done ; and he takes care that no tarry 
matter comes forward with the gas. By thus directing the gas, the upper 

rtion of the purifying mate: takes the most sulphur from the gas, and 
has the greatest tendency to become cl , but being at the upper part of 
the purifier it is more easily stirred or broken = than when the gas is 
admitted at the lower part. The purifying material he prefers to be placed 
in circular purifiers, similar to those used for dry lime. A vertical shaft or 
spindle is p in the centre of each purifier, furnished with one or more 
horizontal arms or stirrers, extending nearly to the sides of the purifiers, 





Crass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 
2022. M. A. F. Menxons, Paris, France, “ Voltaic batter ies.”—A communi- 
cation.— Dated 231 December, 185¥. 

This invention consists in the employment, in voltaic batterics, of slight 
soluble metallic salts. Secondly, in the combinations of battery apparatus 
in which these salts are used, The invention cannot be descri without 
reference to the drawings. 


Ciass 10,—MISCELLANEOUS., 


Including all Patents not found under the preceding heuds. 

2818. G. C. Watson, Cluster, ** Novel and artistic bricks or ‘lumps’ for the 
reception, growth, and propagation oy ferns, mosses, and other plauts.”— 
Dated 12th December, 185%. f _— 

This invention consists in the construction and use of “ bricks” or ‘‘ lumps” 
having recesses or pockets formed therein for containing soil, and so forth, 
for the reception, growth, and propagation of ferns, mosses, and other 
plants. ‘These recesses or pockets the patentee forms with one or more 
perforations or p , by pref pening out at the Lack of the 
bricks or lumps, for the purpose of drainage or irrigation, and he prefers 








to form the pockets or recesses in the face of the bricks or lumps with shell 


or other suitably-shaped projecting lips, so es to form a basin partial] 
within and jally beyond the vertical surface of the brick or lump rl 
ing the soil and roots of the plant. These improved bricks or lumps 





piston valves with twice the usual number of ges, che 


set of openi t 





! penings or air p 
with a set of piston tubes of the ordinary | 


lengths, and ‘the other openings communicating with an additional set of | 


piston tubes, which are rather longer, so as to produce a semi-tone lower. 


The instrument is also furnished with another piston calied the “ trans; osing | 
stop,” under the command of the left hand, and which directs the air either | 


through the upper or ordinary set of piston tubes, or through the lower or 
additional set of piston tubes, and, in the latter case, at the same time 
lengthens the body of the instrument sufficiently to lower the whole pitch 
a semi-tone, 80 that, when the “ tr posing stop” is hed, the instru- 
ment is unaltered, but when the stop is pressed in, the whole pitch of the 
instroment (both open notes and valve notes) is lowered a semi-tone, the 
*‘embrochure ” and fingering still being the same.—Not proceeded with. 

2500. D. Hircugn, Coventry, Warwickshire, “ Caps of watches.”— Dated 19th 

December, 185». 

This consists in letting into the opening in the metal cap above the 
Laiance-wheel a piece of flat or dome-shaped glass, which will permit of the 
works underlying the glass, and also of the jewels in the top plate, being 
inspected without removing the metal cap. 

2591. J. Switu Birmingham, ‘* Composition j:wellery and ornaments, de." — 
Dated With December, 1859. 

The object of this invention consists in the production of articles of 
composition jewellery, and ornaments, and cases for jewellery, watches, 
photographs, and other similar purposes, from a composition or plastic 
material not hitherto used for these purposes, and in the process of pre- 
paring the said composition. The materials employed in the manufacture 
of black composition articles are shellac, ebony dust, and charcoal. If 
coloured composition articles be required, the charcoal must be omitted or 
reduced in quantity, aud any suitable colouring matter, s .ch as powdered 
pigments, must be added, 

2892. J. Fairncioven, Liverpool, “ Bed bottoms.” —Dated 20th December, 1859. 

To apply this invention to, say, a bed-bottom, at the head and foot of the 
bed-frame the patentee places a carrying-rail, which supports the laths or 
bars of the bed-bottom, and which he suspends to the carrying-rail at the 
head and foot of the bed by india-rubber, or metallic draw-springs. He 





he forms with square vertical sides, or bevelled to any required angle, that 
they may be conveniently used in the formation of hexagonal, octagoual, 
or other polygonal-sided pillars or columns, The outer surface can be 
formed flat or circular, and may be either plain or ornamented, 


2822. J. R. Isaac, Liverpool, “ Hand boxes sor travellers.”—Dated 12th De- 
cember, 1859. 

The object of this invention is to combine in one small box or case the 
means of carrying a hat or bonnet, apparatus belonging to the toilet, 
writing materials, and a small stock of linen. To this end the inventor 
gives the box or case suflicient space to receive the brim of the hat, and 
within it he forms a case of sufficient diameter to receive the crown of the 
hat. Theannular space formed by the two cases he divides up by partitions, 
and fits therein hair and clothes brushes, note-paper, and boxes to hold soap, 
razors, combs, or other matters connected with the toilet, also jewellery, 
stationery, and other like requisites for a traveller. This annular space he 
closes with hinged lids which form a support for the hat brim. Over the 


| hat, and fitting on to the outer case, he forms a shallow compartment, the 


bottom of which is cut away and fitted with a cylindrical bag which drops 
into the hollow of the hat, and is calculated to carry collars or other light 
articles, the shallow compartment being itself intended to carry a day and 
night-shirt or other linen, The lid of the box or case (which is detachable) 


| he tits with a toilet-glass, and he secures the lid to the case by cross straps 





| in the well known manner.—Not pi 


2842. A. LEsuiE, Gateshead, ‘* Construction of ivon ships."— Dated 14th De- 
cember, 1859. 

This invention relates to the construction of iron ships or vessels, and to 
the strengthening of the same at those parts where the strain is most felt, 
by meaus of wrought-iron, steel, or other box girder stringers or tubes. 
Such box girder stringers being placed on the top of the main spar or lower 
deck beams at the sides of the vessel, or placed under or between the main 
spar or lower deck beams at or near the centre line of the vessel, or at the 
sides of the hatchways. ‘The whole or any of these stringers may be continue | 
throughout the entire length of the vessel, or extend along any part thereof 
as may be desired, 











cain of al cea el means for ascertaini' mon ing the 
uantity of | wn from or passed through a a prod ry 
SS chien taker cee provide a means of og the quan ties of 
spirits and other liquids drawn for sale in public-ho The principle em- 
a ee is that of measuring a given proportion 

the quantity delivered. 


of the liquid passed throug tap toascertain the w! 

—Not proceeded with. 

2867. R. Morrison, Neaccastle-upon-Tyne, ** Steam hammers.”"—Dated 16th 
December, 1859. ” 4 


This consists in the substitution, for the present complicated gearing for 
working double acting steam hammers, of a spanner or slot link, so arranged 
that the valve or valves do not travel the full stroke unless the hammer is 
working the extreme distance both up and down, whilst any partial move- 
ment of the hammer produces a a ree a— movement of the valve. 
The respective laps of the top and bottom inlet edges of the valve or valves 
are so altered or regulated that, whilst in some cases the whole stroke of the 
valve will not be sufficient to admit steam either above or below the ham- 
mer piston, yet at others the smallest portion of any part of the stroke 
whether high or low, will admit steam both above and below the hammer 

iston, And this titutes the characteristic feature of the patentee’s 

vention, that, by any easy and continuous sliding action, the valve is 
constantly following the motion of the hammer, whilst the rezulation of 
the lap of the valve or valves admits the steam early or late, or during a 
longer or shorter period of the stroke, as may be found desirable. 











Mowers At THE LaTe Frencu AGricuLTuRAL Exuinrrion.— 
The space allotted for the operations comprised about 20 acres, and 
each mower had roped out for it 20 paces by 100, which was nearly 
half an acre each, The crop was by no means favourable to test 
the machines, it being benty and open at the bottom, as the under 
crop of grass had not come up, and judging by the soil, we do pot 
think it will this season. The ground had been prepared by one of 
Burgess and Key’s mowers, the En.peror having four of these ma- 
chines on his model farms. The French machines were tried first, 
as they were in a separate class, although they were allowed to 
compete with the foreign machines in their class. No. 1. Following 
the arrangement of the field was M. Mazier’s mower, drawn by one 
horse. This mower took the first prize as a French machine, at 
Fouilleuse, last year, which we recorded in the ./essenger. Never- 


| theless, it is a very imperfect affair, inasmuch as it left a good 


portion of the crop on the ground. It is also heavy in draught, 
makes a great noise, and keeps the horse on the trot, which soon 
exhausts it, if the crop be rather heavy. The defect in the construc- 
tion of this machine is obvious—in communicating motion to the 
knife it requires such an expenditure of power that it is beyond the 
endurance of the horse. The motion is communicated to the knife 
by a worm and screw, instead of by the ordinary gearing. 2. 
Gilbert's machine is worked with a cam motion, instead of gear and 
crank. ‘This motion is old in principle, and has been some time 
abandoned. There were, however, some good points in the machine; 
but, having met with an accident, from being incomplete in its con- 
struction, it left a great deal of the crop on the ground. 3. Legendre’s 
machine is very heavy in its construction. The motion is by crank 
and gearing, and the cutters are the same as those used by Hussey. 
Two horses were put to this mower, as it was far too heavy for one; 
yet it was only doing work at a cut of barely 3 ft. in width. The 
quality of the cut, however, was better than that of the two pre- 
ceding machines, but this arose in some measure from the crop 
being heavier on the part allotted to it, which was much in its 
favour. 4. Lallier’s machine is worked with gear and crank, but 
the motion is complicated, which makes it heavy in draught and 
liable to get out of order. It broke down before two swathes were 
cut. This mower has a ratchet-wheel, which is necessary when 
there are two driving-wheels, as one wheel must be relieved in its 
action, when turning. 5. Laurent’s mower is a copy of Allen's, the 
American mower. It cut very well, but it is rather heavy in 
draught. It has a crank and gear motion; but from its defective 
construction the draught was not only augmented, but it ver 
quickly choked. A bud copy often does injury to a good oteheal, 
and such was the case in this instance. 6 haux’s machine was 
the most foolish and misconstructed thing brought on the ground. 
The cutters were smooth at the edge, and are attached to the out- 
side of a large drum, some 5 ft. in diameter, which rotated at a high 
speed, and reminded us of a principle which was in vogue some half- 
century ago. This mower had scarcely advanced half-a-dozen 
yards ere it was stopped by a bit of a mound of earth, which put it 
completely hors de combat. 7. Dr. Robert's machine was an old 
Manny’s, ge altered in construction. The knives are lowered, 
and a double pimion is put so as to slacken the motion, which is 
necessary when reaping. but simply encumbered the machine as a 
mower. This mower frequently stopped, from the fact of its gettin 
out of order, owing to its inditierent construction. 8. Brigham an 
Bickerton’s mower is an American invention, slightly altered in 
construction, The knife is worked by a crank and gearing. It is 
rather heavy. Like the mower of Samuelson, which we described 
in our Dorchester report, the cutting-bar is hung in front, which is 
a t advantage, as it prevents accidents, which occasionally occur 
when that bar hangs on the back of the driving-seat. This machine 
did some good work, and obtained the third prize. It was very 
soon evident which were the best machines on the field for real 
mowing purposes. The only serious trial was that between Messrs. 
Burgess and Key’s (Allen’s) and one exhibited by M. Peltier 
(Wood's). ‘The latter was a one-horse mower, and created no little 
amusement to the jury and to several spectators when they saw it 
driven on the field with the ease and velocity of a pony-chaise. 
This trifling incident, utterly opposed to the sober seriousness of 
really practical minds, was a species of agricultural coup de thédtre 
in which our lively neighbours love to indulge. To our minds, 
however, and to pr like ourselves, it was altogether a ridiculous 
affair, and unbecoming an assemblage of men who were, or ought to 
have been, engaged in an earnest pursuit. The machine itself is a 
very good one, and as a one-horse mower it is decidedly the best out ; 
but to enable it to carry off the first prize and the great gold medal of 
honour, as the best mower in the field, by simply atfixing to it a 
couple of wheels which have nothing to do with, and are removed 
from, the machine when at work, was simply to throw ridicule upon 
trials of machinery, and to bring into contempt those who preside 
over them. As the jury awarded the one-horse mower the first 
prize, to be consistent they ought to have given the second prize to 
the two-horse mower of the same make, which is precisely the same 
in principle and in working action. But, ridiculous as they were in 
awarding the prize in the tirst instance, it would have been carrying 
ridicule of action too far to have overlooked the merits of the ma- 
chine exhibited by Messrs, a and Key’s (Allen’s), and which 
is pretty well known te our ers. The second prize, and a silver 
medal, was awarded to it, so that virtually it stood first as a real 
mower, for the one-horse machine would have stood no chance with 
it had not M. Peltier atlixed a couple of driving-wheels to it, which 
ained him the first prize, and brought contempt and ridicule upon the 
Capamts of those who awarded it to him. From the first, how- 
ever, the jury had made up their minds to give all the prizes they 
ye J could to the French exhibitors, not only as regards mowers, 
ut also as regards every object in the exhibition, as we shall con- 
clusively show. Since the close of the trials we have twice visited 
the tield, and must candidly declare that the one-horse machine did 
anything but good work, it having left in many places, and over a 
wide surface of ground, a good deal of what we should term half-cut 
grass, and tufts here and there almost untouched. The fact is 
simply this—M. Peltier, the Paris “ improver” of the machine, made 
a plaything of it, and by that means did it an actual injury. But 
we remarked how eagerly the jury jumped at the “ improvement,” 
as —_ termed it, and how gratitied they were in having what th 
thought a justitiable, but what we, and many others in the fiel 


thought a paltry excuse for awarding the highest prize to one of 
their own countrymen. Moliére, in any one of his inimitable comedies, 
has not o'ertopped these sagacious jurymen, when in the act of 
awarding the prize for the best mowing machine. A gold medzl 
was awarded to M. Laurent, as representative and maker of Burgess 
and Key's machine, and a gold medal, also, was given to M. Cloudon, 
Messenger. 


as the exhibitor of Wood's machines.— 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Paverry or Busmvess TRANSACTIONS— SLIGHT IMPROVEMENT IN THE Pic 
Marxer— Wao ake Takinc THE MaLLeaBLe [RoN—REJECTION OF THE 
Proposep New Takirr sy THE Unirep States Senate: Blighted Hopes of 
American Protectionisis—UnsitTep States GLassMAKERS AND PRoTECTION— 
Tas Frexscu Treaty: Progress of the Inquiries by the Superior Council: 
A French Commercial Tribunal and ad valorem Duties—lponstone TRADE— - 
Coat Trape—Tue Mines InsPecTION BILL AND THE IRON AND CoaL 
Masters — General Hanpware Trapes — Merat Market — District 
FamLunes—TaeE Payic iy THE HweE AND LEATHER TRADE—ENTERTAINMENT 
To WoRKPEOPLE—SnocKING PiT AccIDENT. 

YesTerpay, in Birmingham, was little other than a blank as a day 
of business to those engaged in the iron trade ; and the same may be 
said of Wednesday ot Webvethamaiee. It is seldom that much is 
done at the meetings in the week i ding the pre- 
liminary gathering, the time not having been long enough to bring 
many orders for malleable iron as the result of the announcements 
respecting the prices to be demanded in the quarter, and most of the 
purchasers of pig-iron for the first half of the quarter have been 
made or are being kept in abeyance for completion until the Quarterly 
Meetings. On the whole, pigs may be said to be a shade irmer 
than they were last week, consequent upon the sales that have taken 
place. It has been recently understood that to keep prices from 
falling to an unprofitable level certain pig-makers were about to 
blew out one or more of their furnaces. We were, liowever, assured 
on Wednesday that no such step would be taken. Notwithstanding 
that the United States consumers send across scarcely avy orders 
for merchant iron of a first-class quality, and very few for that of 
an inferior description, yet the general home and some continental 
orders keep the leading makers in tolerable activity. The demand 
still continues to run upon plates and sheets and angle-iron of good 
quality to be used in land erections and in ship-building. In North 
Staffordshire the makers are pretty busy upon railway orders, and 
in supplying Liverpool houses for export to the States. From South 
Statfordshire a large quantity of plates have recently been going to 
Southampton, principally for use by Messrs. Somers and Day, 
the well-known ship-builders, whilst one or more of the best 
makers have actually been making for South Wales. It is 
very gratifying to observe the increasing confidence felt by pur- 
chasers in the improved and improving quality of a considerable 
quantity of the South Staffordshire iron. The utmost satisfaction 
has been expressed here at the announcement of the throwing out 
by the American Senate of the proposed new tariff. In a communi- 
cation from New York, dated just before the rejection of the bill 
which the House of Representatives had sent to the Senate by so 
large a majority, the writer said:—“ The iron men are crying out 
lustily at the prospect of defeat to their pet measure, and threaten 
the political vengeance of Pennsylvania and New Jersey to the 
democratic party in retaliation. But their threatening is becoming 
rather an old story. Means of averting their menaced mischief have 
always been found, and will be again at the coming election. 
Petitions filled with the most exaggerated statements of the evil 
effects of the present tariff, and the prostration of the iron manufac- 
ture, are poured upon the Senate. One would think from their 
accounts that there was not a rolling mill, furnace, or foundry in 
the United States in work; yet it is well known that the yearly 
production of iron is steadily increasing, and that the make of the 

resent year will exceed that of any preceding one. Some works 

Built years ago, on too large a scale, are remaining idle, or only in 
partial operation, and will continue to be so probably for a long 
time yety These are brought to their proper value by passing through 
the hands of the sheriff, and after that process they may, like bank- 
tupt railroads, resume operations at a profit. Among them is the 
largest concern of the kind in this country—the Montour Ironworks, 
Pennsylvania—which, after various struggles and vicissitudes, are 
now finally advertised to be sold on the 4th of September. The 
land belonging to these works is 2,000 acres, containing enormous 
deposits of iron ore ; the apparatus for iron manufacture is decidedly 
the most complete in America, and the cost of the whole was about 
a million dollars.” The same writer adds:—* The glass manufac- 
turers are as earnest as the ironmasters in their demands for protec- 
tion, and according to their owz representations they are in the 
worst position of the two. In New Jersey, for instance, certain 
counties, almost useless for agricultural purposes, contain vast 
deposits of sand peculiarly adapted for glass-making. Encouraged 
by the high protection of the tariff of 1842, many glass furnaces 
were erected there and worked profitably; villages sprung up 
among the pine barrens, and even farms were made, while labourers 
in sufficient number could scarcely be obtained. All was prosperity 
until 1856, when it began rapidly to decline under the effects of a 
free trade tariff. Now, two-thirds of all the factories which were 
in blast ten years ago are idle. Hundreds of workmen have been 
turned adrift, their houses are empty and going to decay, churches 
and schools are closed, and in some instances the post-ollice has 
been discontinued. In 1846 the import of cylinder glass was only 
76,260 square feet; but after the removal of protection, the amount 
imported in 1857 reached the enormous figure of 20,201,877 square 
feet, or nearly 27,000 times as much. ‘The foreign has literally 
killed the Jersey article outright. Such is the lamentable picture of 
their condition drawn by the Jersey glass manufacturers, who peti- 
tion the Senate not to give up ‘ the control of their affairs to British 
regulation,’ and to save them from lapsing ‘into the old colonial 
bondage.’ ” 

Team France we learn that the superior Council of Com- 
merce is continuing its labours. After closing the inquiry 
with respect to iron, the council proceeded to hear evidence 
relating to the industries employing other metals. With regard 
to copper, brass, lead, tin, and zinc, the principal persons heard 
were MM. Oschger, of the Pas-de-Calais; Létrange, of Paris; 
Cubain, of Rouen; and Gillibrand, secretary of the Veille Montagne 
Company. On goldsmiths’ work, jewellery, and plated goods— 
MM. Odiot, Christofle, Marrett, &c.; and for mathematical and 
scientific instruments, M. Secrétan. The manufacturers of steam 
engines and machinery in general were then heard, and evidence 
was given by M. Cheilus, of the house of Cail and Co., and by 
MM. Calla and Gouin, of Paris; MM. Lacroix and Powel, of Rouen ; 
Dany, of Bordeaux, &c.; also by many English gentlemen con- 
nected with similar manufactures, among whom were Mr. Platt, of 
Oldham, and Messrs. Spencer, Singleton, Walton, and Robertson, of 
Manchester. Three sittings were devoted to this last branch of 
manufactures, which terminated the inquiry with respect to metals 
and their application. The council next entered on the subject of 
textile fabrics, and beard several spinning-mill owners from different 
parts of France. 

Iron-stone, the produce of South Staffordshire, is now in good 
demand there at our last quotations. 

The first meeting of the Association in favour of Commercial 
Reform has been held in the great hall of the Hotel du Louvre. 
The nomination of M. Jean Dollfus as president will tell that the 
aim of the institution is to afford moral support and aid to the 
Government in carrying out to the fullest extent the programme of 
the Treaty of Commerce with England. Many questions of the 
greatest importance to the commercial interests of both countries 
were discussed, the principal one being that relative to the two 
modes of tariff, whether by weight or ad valorem, to be laid upon 
merchandise declared admissible into France by the new treaty. 
The opinion adopted from the various arguments made use of by 
the different orators seems to have been, that, while the valuation by 
weight is decidedly the easiest mode of perception, the ad valorem 
system is, without any doubt, the most equitable, and that the 
latter method, with due modification and amendment, should be 
chosen without delay. The most remarkable unanimity existed 
likewise in the written votes communicated by M. Roudot. The 
Assembly consequently pronounced in favour of the ad va‘orem, and 
the manifestation has peen forthwith despatched to the Minister of 





diately 





| the statute. 


| which the bankrupt had carried on his business. 





Commerce to furnish an element in favour of the adoption of the 
system recommended, at the inquiry now going on before the 
onseil re ger du Commerce. 

The coal trade continues inactive, but 
At the Preliminary Meeting yesterday (Thursday) week, a dis- 
cussion took place relative to the Mines Inspection Bill, now before 
Parliament, a measure which is looked upon with anything but 
favour by the iron and coalmasters. Between the close of last 
and the commencement of the present session many attempts were 
made to get the clauses so framed that the restrictions to be imposed 
should not have a tendency to needlessly hamper the operations of 
those who are engaged in the iron and coal trades; but the result 
has not been satisfactory, and from the turn the discussion took 
yesterday it appears that some of the clauses in the bili are still 
very much disapproved by the employers. They contend that the 
measure will impose upon them needless checks and restrictions, and 
that the purpose in view—especially with regard to the educational | 
clauses—will not be attained. From an intimate knowledge of the | 
character of the population sought to be dealt with, and of the ex- | 
treme difficulties in the way of carrying on the iron and coal trades, | 
we are very much disposed to concur in this view. No doubt it is 
most desirable that all due care should be taken that the education 
of children employed in the iron and coal districts is provided for, 
and that up to a certain age their hours of labour should be limited : 
but any legislative enactments in that direction ought to be framed 
with extreme caution, or the mischief would be as great in another | 
direction. The bill, as it now stands, is condemned by the employers ; 
but after the labour bestowed upon it, there appears to be some doubt 
as to its passing this session. 

Respecting the general hardware trades of Birmingham and 
Wolverhampton, it may be said that their leading feature is a want 
of animation. ‘There is no such scarcity of orders as that manu- 
facturers are kept standing, or labour out of employment; on the 
contrary, orders continue to come in sufficiently to enable manu- 
facturers to keep on their full complement of workpeople in almost 
every branch of the metalliferous trades of the West Midlands. It 
is not expected that the factors’ orders will be so large at this 
moment as they usually are, but those who have a good connexion 
(especially such of it as is in the agricultural districts) report that 
the country ironmongers are doing about the usual amount of 
business, but that they are generally averse to overload themselves 
with stocks, in anticipation that a continuance of the late 
unfavourable weather may be followed by a bad winter trade, 
although, singularly enough, a high price of mn | produce has 
been almost invariably attended by a good general trade. The 
London trade has been rather dull this year, as far as this district is 
concerned, and the season is now too far advanced to render it 
probable that any reaction will take place. 

The foreign trade has not stirred in the direction of improvement. 
The metal market is still inactive; last Thursday the Dutch sale of 
tin took place at Rotterdam; the price for which it was sold was 
794 dorins—about 137s. 6d. per ewt. of English money. 

Since our last, Mr. William James, bolt, nut, and screw manufac- 
turer, of Dudley, has applied for his certiticate in the Birmingham 
Bankruptcy Court. He was opposed on behalf of the assignees. 
The grounds of opposition were, tirst,—the fraudulent mode in which 
the bankrupt had contracted the debts due to Mr. James Robertson, 
iron and metal merchant, Southwark, London; and Mr. Daniel Rose, 
ironmaster, of Moxley, South Staffordshire ; and, secondly, the un- 
satisfactory nature of the accounts, owing to the non-keeping of the 
cash-book, the tearing out of leaves from a book showing his daily 
sales, and the omission to make any entries in this book for nearly 
two months. In giving judgment, the judge said that the absence 
of a cash-book and other matters connected with the accounts gave 
the case a very bad complexion, as they had helped to make it quite 
impossible to’test the truth of the balance sheet. The bankrupt’s 
mode of trading was also open to very grave censure, if judged by 
the results. While his debis were £5,096, his assets (estimated at 
£836 in the balance sheet) had only realised £338, showing a 
deficiency of something like £2,750 in two years’ trading. His 
profits during that period had been £211, and his losses from bad 
debts had been £680, in addition to which he had paid £80 for law 
expenses, £139 for :nterest and discount, aud £240 for repairs and 
improvements. Jf such trading was not criminally reckless, it was 
certainly most blameably careless. As to the accusations founded 
on the bankrupt’s dealings with Mr. Robinson and Mr, Rose, his 
Honour did not think they brought him under the penal clauses of 
His (the Commissioner's) judgment would therefore | 
rest upon the bad state of the accounts, and the careless way in 
He could not give 
him a higher certificate than one of the third-class, and the issue of 
this he should suspend for two months, with protection. 

Two or three failures have taken place in the district in the course 
of the week ; one of these is Messrs. Hipkins and Son, ironmasters, 
of Westbromwich; another Mr. John Lord, merchant and commis- | 
sion agent, of Birmingham, who is in the Bankruptcy Court. If | 
we mistake not, this is the third time Mr. Lord has been in | 
difficulties ; and this time the prospects of a dividend are small, bis | 
liabilities being between £20,000 and £30,000; assets about £3,000. | 
Mr. Lord had been engaged a good deal in fitting up the interior of | 
steam-packets, and being in low water as regards credit he had been 
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sees remain unaltered. 
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compelled to buy at higher prices than he might otherwise have | 
done; in some instances his debts are heavy, and the loss will press 
hardly upon the creditors of that class. <A petition under private 
arrangement has been filed by Mr. Foster, of the Bilston Bank. 
With regard to the debt of Mr. Cross to this estate negotiations are 
in progress with the view to secure an immediate money payment, 
partly as a compromise. To this account, we are of opinion, may be 
attributed the postponement at the eleventh hour—on Monday 
night—of the meeting proposed by the bank authorities to be held 
last Tuesday forenoon for the purpose of laying before the creditors 
a statement of the bank’s affairs. The meeting now stands for 
Monday next. Mr. Cross’s ironworks have not been at work during 
the week. ‘The immediate cause of the stoppage, as there are plenty 
of pigs theie, was a breakage in the machinery. 

The failures in the leather trade have occasioned considerable un- 
easiness here from the uncertainty of knowing how far this district 
will be indirectly afiected by them. We tind in the Daily News of 
Wednesday the following list of houses that had just stopped, and 
who were either directly dependent upon Messrs. Streatfeild and 
Co., or otherwise involved. Amongst these are the following :— 
Messrs, W. and C. M. Mundy, tanners, of Manning-street, Ber- 
mondsey ; Mr. ‘I. H. Mortimore, of Andover ; Mr. H. Hacker, tanner, 
of Bermondsey; Mr. Arthur Waring, hide and skin merchant, of 
Fenchnrch-street and Lock’s-fields; Mr. John G. Sullivan, boot and 
shoe manufacturer, of the Borough; Messrs. R. and J. Clarke, of 
Kidderminster; Mr. H. Lafone, of Liverpool; and Mr. Daniel Car- 
eee tanner and coach currier, of the New Kent-road. The 
iabilities of Mr. H. Hacker and Mr. A. Waring are said to be about 
£30,000; those in the other instances above mentioned will, it is 
feared, prove more considerable. Other houses in London and the 
provinces are believed to have succumbed, but we withhold the 
names until the statement is fully confirmed. It appears that the 
liabilities of Messrs. Smith, Patient, and Smith will amount 
to something like £200,000 —those of Messrs. J. Herbert | 
Smith and Co., to £180,000; and those of Mr. W. G. | 
Gibson, of Godalming, to £150,000. ‘The assets in the two | 
latter instances are believed to be of considerable amount. It is a 
remarkable fact that about a dozen of the London banks and dis- 
count establishments prove to be holders of acceptances on the failed 
firms: and the amount in several instances is large. The Bank of | 
England, it may be proper to mention, are covered by securities | 
which they hold. We do not see that any good would arise from 
publishing the list of the establishments involved. The extent of the 
facilities for oat accommodation in London may be inferred | 
from the number of holders of acceptances of the principal house 
that has fallen, none of whom seemed to have had an idea of the number 
of discount accounts — by the firm with other establishments, 
or that many of the bills offered represented merely a renewal of 





| heaviest that has occurred since 1857.” 


| 1,500 men engaged. 


previous obligations. The character of the ment of several 
of these establishments is of the highest class. It is but too evident 
that the basis upon which the leather trade has rested has long been 
most Lape owing to the extension of the transactions far 
beyond the point warranted by the capital of the firms engaged. 
Numerous members of the trade have hung upon each other, and 
more especially upon the one great house; hence the extent of the 
crash. The full effect of these wide-spread embarrassments has 
probably not yet been received from the provinces. One of the 
most serious features in connection with the fiquidation is the depre- 
ciation which must take place in the value of hides, leather, and 
other stock in trade, through the attempted realisation of so enor- 
mous a mass of property. This process must be carried through 
with great care. No operations tuok place on ‘Tuesday in leather, 
buyers holding aloof and the market being paralysed; but English 
hides, being forced for sale, have experienced the serious fall of 
from 30 to 40 per cent. from the prices previously current. The 
market for foreign hides is, as yet, comparatively little atiected. 


| The failure of Messrs. Streatfeild and Co. has been described as “ the 


Their liabilities are stated 
at about £800,000 or £900,000, and it is believed they will really be 
found to amount to £1,100,000. Their own acceptances in circula- 
tion are for £147,000, and the total of bills which they have under 
discount at various leading banks and discount establishments is 


| little short of £800,000, of which it is apprehended at least £600,000 


will be dishonoured at maturity. The average protits of the house 
during the last two or three years have been estimated at £40,000 
per annum, but it is evident that these must have been delusive, and 
an opinion prevails that the liquidation will be disastrous. 

On Monday last the numerous body of workpeople employed at 
the ironworks and collieries of the firm of Messrs. G. B. Thorneycroft 
and Co., of Wolverhampton, observed their annual holiday oa the 
grounds at Tottenhall, near that town, attached to the residence of 
Captain Thorneycroft, one of the firm. ‘The gallant Captain had not 
only thrown his grounds open to the workpeople, but had also pro- 
vided suitable temporary erections, in which, in the event of the 
weather proving unpropitious, the whole of their pastimes might not 
necessarily cease. Music was also provided, and the articles requisite 
to the playing of several outdoor games. ‘The wives, families, and 
sweethearts of the workpeople were also on the grounds, where the 
scene left the impression that the occasion was one of much rational 
enjoyment to the workpeople. Throughout the day, the proceedings 
of Captain Thorneycroft, his family, and friends were such as to 
assure his numerous guests that they had received a hearty welcome. 
The clerks and managers partook of the Captain's hospitality at his 
residence. 

A fatal pit accident, of a somewhat extraordinary character, 
occurred on Thursday in a pit belonging to Messrs. Lloyd, Foster, at 
Wednesbury, the result of which was the death of a man named 
William Chell, aged twenty-four. Deceased was a collier, at work 
in the pit on the day in question. At the time the chain was being 
wound up he was near the shaft, and the hook caught hisclog. The 
poor fellow was then drawn up by his heel for a considerable 
distance, when at length the clog gave way and the man fell to the 
bottom and was killed. The cry of “short,” a signal to reverse the 
motion, was duly given, but the engineman neglected to obey it with 
promptitude. The jury returned a verdict of * Accidental Death,” 
and requested the coroner to admonish the engineman. ‘The coroner 
administered some salutary reproof. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
( From our own Correspondent.) 

NorTHERN Matrens; Busy Tyneside: Shipments of Coal to Naples: The South 
Durham Coal Trade: Serious Accident on the North-Eastern Railway ; Trade 
of the Port of Sunderland; The New Steamer Mavracordatos ; Lancaster and 
Carlisle Raihway ; New Steam Yacht for a Russian N bleman ; Messrs. Palmer 
Brothers, &c,—Svurenueatine Sream ; Recent Voyages of the Peninsular 
and Oriental Company's Steamer Ceylon—Avvaxce oF Jouers’ WaGEs aT 
York—Tue Coat Trarric on THe Great Norruean Rattway: Ji- 
portant Dec sion—Lavenroot ; Dock Dues: Emigration in the past Six 
Months — State ov Trape; Leeds: Sheffield —Tecescore fon PRixce 
ALBERT—Baknstey; Masons’ Wages: The Local Coal Trade — ResTora- 
TION OF MANCHESTER CATHEDRAL—AGRICULTURAL CuEMICAL Works aT 
Hype— CARLISLE SuRvevorsuir —Lecat Risucts or a Bower ExPcosion 
—Tracrion Encines—Reroats or Factory Lysp.crors, 





Tuexe is much activity on Tyneside. The engine-works are 
busily employed, and at Messrs. Stephenson’s and Messrs. Haw- 
thorn’s the men are all on overtime. ‘The former have now about 
The Elswick werks are also “ bard at it” night 


andday. Some rather considerable shipments of coal are being made 


| just now to Naples—some on speculation, and others at the instance 


of agents of the Neapolitan Government, who are providing their fleet 
of steamers with a good supply of steam coal, In South Durham 
the collieries are working with regularity, the continental trade 
taking off an average quantity of coals, and a large business being 
done with London. The continued low price of iron serves to check 
the desire to extend works and increase the make, which prevailed 
in this district a few years ago, and the completion ot one or two 
new establishments, which otherwise would have been in operation 
ere this, has been purposely delayed.—A very alarming aud fatal 
accident {occurred on Saturday evening on the Bishop Auckland 
branch of the North-Eastern Railway. A train, which left Bishop 
Auckland at 8.40 p.m., had crossed the viaduct over the Browney, 
and was about a mile west of Durham, when the engine suddenly, 
and without the slightest premonitory symptoms, left the line, break- 
ing away from the tender, and turning completely over. By the 
force of the shock the whole of the carriages were thrown otf the 
line, and the engine-driver and fireman, who were thrown from their 
position, were instantly killed, the former falling beside the tender, 
while the latter, it is supposed, was run over by the wheels of one of 
the carriages. The first and second-class carriages, in which there 
were no p gers, were shed to pieces, and the occupants of the 
third-class, of whom the number was small, beyond a iew bruises, 
escaped any serious injury. Of the cause of the accident nothing 
satisfactory has as yet transpired. It is conjectured, however, that 
by some mishap one of the fure-wheels of the engine slipped of ; 
and the driving-wheel being, as is alleged, without the usual protec- 
tion of the “ flange,” a deviation from the line would thereby be 
pee one, which, had it taken place at any of the points, might 
have been attended with much more alarming consequcnces.—A con- 
siderable increase has been observed of late in the trade of the port of 
Sunderland, and the improvement is expected to be continuous, 
as several large vessels from America and Bremen have lately 
entered the docks. The Mavracordatos, a steamer built for the 
Greek and Oriental Steam Navigation Company, and briefly noticed 
in a recent number of Tue Enouecer, has run from Tynemouth 
Bar to Gravesend in 82 hours. The distance run was 320 nautical 
miles, so that the steamer maintained an average speed of 10 knots 
per hour for the whole distance, against a head wind and under 
steam only. The steam was equal to 20 lb, all the way, and the’ 
engines soon got up to 52 evolutions per minute, which speed was’ 
maintained for the remainder of the voyage. Mr. R. Morrison, the 
constructor of the engines, accompanied the ship to London, and 
took the direction of the motive power. The weather was very 
thick during the night, which occasioned a delay of about an hour. 
The trial voyage must be considered satisfactory. As the vessel is 
fully pothte 4 an increased speed may be fairly counted on under 
steam and canvas, the ship having a length of 250 ft. over all, with 
83 ft. 6 in. beam, and 22 ft. depth, and as she was not fully laden 
the screw was not properly immersed.—In consequence of the bor- 
rowing powers of the Lancaster and Carlisle Railway Company 
being exhausted, and additional capital being required to complete 
the Lune Valley and Morecambe branch lines, the directors have 
agreed with the London and North-Western Company to make a 
joint application to Parliament next session for an extension of 
those powers.—An iron steam yacht built for a Russian nobleman by 
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Messrs. T. and W. Smith, of North Shields, has had engines 
of 14-horse power fitted in by Messrs. Hawthorn, of Newcastle. 
The saloon is being el tly decorated by Mr. Burmess, and the 
yacht will make a trial trip in a few days.—Some three months 
since Messrs. Palmer Brothers and Co., to meet the increased 
demand upon them for iron ships, purchased the building- 
yard formerly occupied by Messrs. Coutts, Parkinson, and Co., 
Howden. The place has undergone a complete change in its ma- 
chinery, buildings, and general arrangement; and Messrs. Palmer 
have just launched their first vessel from this yard—a handsome 
serew, built for the firm, to carry iron-stone from Port Mulgrave, 
which name she bears, to their blast furnaces at Jarrow. The 
ceremony of naming the vessel was performed by Master Alfred 
Palmer, the youthful son of Mr. C. M. Palmer.—A_ band. connected 
with Messrs. Bolckow and Vaughan’s works, at Middlesbro’, has 
commenced the performance of sacred music on Sunday afternoons. 


The idea has received the countenance and support of Mr. Vaughan 


and other gentlemen of influence. 

The Newcastle Chronicle has some details illustrative of the ad- 
vantages of the superheating system on board the Peninsular and 
Oriental Steam Navigation Company’s ship Ceylon. The figures 
are the averages of six voyages from Southampton to Alexandria 
and back. The gross tonnage of the Ceylon is 2,020 tons, and 
she is 450-horse power, nominal :— 


Average total consumption of coals Out. Home. Total. 
during above six voyages, from 

Southampton to Alexandria and Tons. Tons. Tons. 

SUR “ae ee 66 oe ou ee 842! 1,502 

H. M. H. M. H. M. 

Do. do. hours under way. . 259 55 291 20 571 15 


Consumed per hour . 


an », per H. O. nominal, 12 66 

” a ar Oe 6102 8 
Total consumption of coals during Out. Home. Total. 
seventh voyaye, Southampton to Tons, Tons. Tons. 
lria an oo ee ee 422 493 915 
wae H. M. H. M. H. M. 
Hours under way 289 15 231 0 570 15 


t. e. qr. Ib. t. e. qr. Ib. t. e. qr. Tb. 
Consumed per hour.. .. .. ..17 1 251181 6110115 
Consumed per hour, per H. 0. 

nominal . + ¥ 


oo ee 6°84 83 “57 
Consumed per day 


oo ee 36 9 0 24 
SAVED BY SUPERIEATER. 


Per hour .. 2c se cs oe 10125 
Per hour, perH.O nominal .. «. «6 +e ee oe 5°09 
I ne be. 96" 46. on 90 om Se 6e ve 2411112 
During the voyage, taking the speeds as equal .. 537 tons. 
Per cent, .. St of te 40 $e #0 40 39°080 


The joiners of York recently applied to their employers for an 
advance of two shillings per week in their wages, and a diminution 
of one hour and a-half per day in the hours of labour. The masters 
agreed to both demands. 

A case of very considerable interest and importance to the rail- 
way and mining world has just been decided by Vice-Chancellor 
Kindersley. The case arose out of an information filed against the 
Great Northern Railway Company by the Attorney-General. The 
information stated that the Act incorporating the Great Northern 
Railway Company was passed in 1846, that the Railway Clauses Act 
was incorporated therewith, and that, in neither of these acts, nor in 
any other Act of Parliament, was there any clause enabling the 
company to deal in coal, or toemploy the funds of the company other- 
wise than for the purpose of making and maintaining the railway ; 
that the railway runs near the Derbyshire and Yorkshire, and Durham 
and Newcastle coalfields, and that it always has been and is ex- 
tensively employed in the carriage of coal on behalf of coal 
merchants and owners of coaltields to London and various inter- 
mediate stations; that, in addition to such carriage of coals, the 
company had applied and were now applying the funds of the com- 
pany to a large amount in purchasing coal from coal owners and 
selling it in London, and at intermediate stations, on account of the 
company; and that in fact the company were buying and 
selling coal as coal merchants with a view to profit on a most ex- 
tensive scale in competition with the coal merchants whose 
coal’ they carried under agreements still in force. The Vice- 
Chancellor, in the course of a long and able judgment, said joint- 
stock companies, and more particularly railway companies, were 
armed with powers of raising and possessing large sums of money, 
and if they could apply that money to purposes other than those for 
which the company was constituted, they might injure the public in 
various ways. It was hardly possible to illustrate that more 
appositely than by the present case. Here they had a railway com- 


now draws mny emigrants into the territories of Brother Jonathan 
who might otherwise have been continued as subjects of the British 
crown. 

The Leeds Chamber of Commerce, in its monthly report on the 
trade of that town and neighbourhood, observes—*“There is no altera- 
tion to report with respect to the state of the iron manufacture of this 
district, all the forges having continued in full operation The cut 
nail trade remains brisk. In the machine and tool department 
makers have been fairly employed, and on the whole a good business 
is doing; there are many orders on hand for locomotive engines and 
railway work.” 

At Sheffield there are complaints of flatness, and some rumours are 
heard of a little falling off in the engineers’ tool trade. One or two 
of the principal firms are, however, still tolerably active. The ap- 
proach of the baymaking season has caused a great demand for steel 
| hay forks. 

Messrs. T. Cooke and Sons, of the Buckingham Works, Bishophill, 
York, have just manufactured a very beautiful telescope for his Royal 
Highness, Prince Albert. The telescope is one of the largest class of 
portable instruments, with an object-glass of 54 in. aperture, and about 
6} ft. focal length. It is fixed on a stout tripod stand, of polished 
mahogany; being thus made portable. It is also provided with 
another stand, permanently fixed in position, composed of iron and 
polished granite, designed to form an elegant and ornamental pillar, 
including a cover to protect the instrument when not in use. The 
mounting of the telescope is what ia termed by astronomers ‘ equa- 
torial,” having two axes of motion, one in declination and the other 
| in right ascension. The latter is called the polar axis, which, when 
the instrument is in use, is placed parallel to the earth’s axis, and 
the motion of the telescope moving round, it describes the are of a 
star. This motion, which is smooth and steady, is given by clock- 
work, and is so nicely regulated that a star can be kept in the field 
of view for several hours. The mounting is supplied with two gra- 
duated circles, the divisions of which are cut cn silver, and are read 
off by microscopes. They enable the observer, having the right 
| ascension and declination of a star given, to direct the telescope 
| to it, and see it in the day time, though invisible to the naked 
| eye. This quatorial was designed by T. Cooke and Sons, and 
| constructed at their manufactory. The arrangemen s and dispo- 
| sitions of the different parts, especially in the details, are new. 
| The Barnsley masons struck the other day for an advance of 

wages, alleging as a reason the very high price of provisions and the 
| severity of the weather during the past few months, which has kept 
| them unemployed for a much longer period than usual, and has 
| caused, no doubt, much privation, The present wages of the masons 
are 24s, per week, and an advance was applied for of 6d. per day. 
The masters offered an extra 4d., which was sensibly accepted by the 
men. The Barnsley coal trade has been remarkably brisk for the 
season of the year. The demand for Lancashire continues good, as 
does also the general export and steam trade. A dispute with the 
miners, however, which is still unadjusted, has compelled the coal- 
owners to intimate that they will be unable to continue supplies after 
July 16th, 

Manchester Cithedral has been for some time past undergoing an 
extensive course of restoration. The church has been thoroughly 
restored inside, with the exception of a little at the west end. For- 
merly there were few places worse ventilated, but now it would 
perhaps be difficult to find one in which the ventilation is more per- 
fect. Instead of the old gravestones with which the nave was 
formerly floored, there has been substituted a handsome tile pave- 
ment. The old seats have been removed and replaced with new open 
benches. The p!aster ceiling, which was formerly so dangerous, has 
been taken down, and a wooden one substituted, with windows 
inserted in it, so as greatly to improve the lighting of the north and 
south galleries. A new pulpit bas been erected, and new seats for 
the choristers. The galleries at the east and west ends have disap- 
peared, and aiso the screen which formerly divided the nave from the 
chancel, interrupting the view of the entire length of the noble 
edifice. The process of restoration with regard to the exterior is 
gradually progressing, under the direction of Mr. J. P. Holding. 

Messrs. Howard, Stander, and Co., of Hyde, Cheshire, have erected 
agricultural chemical works at that place,with the object of reducing 
to practice the system of night-soil treatment. The agent employed 
is a powerful deodoriser, which is in itself a good fertiliser, ‘The 










PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra 
























sizes are charged for at the rates agreed by the trade, Brokerage 
is not charged for buying except on Foreign Tin. 
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Rats.—The market is very firm at our quotation, with an upward 
tendency. 

Scorcu P1é-1non.—A good business has been done this week at 50s. 9d. to 

is. 3d.; the market now closes firm at 51s, for cash, aud 52s, for three 
months open, Mixed Nos, Warrants f.o.b. at Glasgow. No. 1 Gartsherrie, 
53s. ; Coltness, 52s. ; and Glengarnock, 52s. 

SPELTER is quoted on the spot £20 5s., at Which some transactions have 
taken place. 

Correr. —In limited demand. 

‘Tix.—English in good request. 

Banca. —Rather firmer, and quoted £137 10s. to £138 ; fine straits, £132 

TIN-PLATES. —Without alteration. 

MOATE and CO., Metal Brokers, 


July Sth, 1860. 65, Old Broad-street, London. 
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Gotp 1x WaEs.—A few days ago a gold mine was opened in 
Merionethshire. Operations have been commenced, and the first 
blast brought away a large mass of quartz, said to contain a con- 
siderable quantity of the auriferous metal. 


Nurrment 1n Appies.—Chemical researches by Mr. J. H. 
Salisbury, of Albany, show that good varieties of the apple are richer 
in those bodies which strictly go to nourish the system than potatoes 





offensive matter, denuded of its effluvium, they say they can remove 
dry to a place where it may be converted into a powder, forming a 
valuable manure for the farmers. The Hyde firm seem to be work- 
ing in the right direction. 

Mr. Gordon, resident engineer to the West Ham Board of Health, | 
has been appointed to the surveyorship of the city of Carlisle. 

I!] fares the man who has a boiler in a doubtful condition. Mr. 





pany having in its hands the trattic from the principal coal-tields in 
the North of England, and it was quite clear that the company 
might exercise the power of dealing with all the coal in a large 
district. They had to a considerable extent done so, and there was 
no reason why they should not go on. And if they could do this, 
they might on the same principle become dealers in agricultural 
produce, and supply London with the agricultural produce of their 
district. In fact he did not know, if this principle were admitted, 
where it was to stop. There would, therefore, be great detriment to 
the interest of the public in allowing such a practice. Suppose that 
the North-Western were to adopt the same practice with regard 
to the owners of the coal-fields in their district, and the Great 
Western to do the same with regard to theirs, then these three 
companies would have in their hands all the coal that supplied 
London,, and was it not obvious that that would be most 
detrimental to the interests of the inhabitants of London ? 
It was said that so far this practice of the Great Northern Railway 
Company had been not to the prejudice of the public, inasmuch as 
coals had been cheaper, but he confessed he had no faith in the 
morality of any joint-stock company, and especially in that of a 
company which had contrived so cunning a device as this company 
had for the purpose of concealing its proceedings. The only remain- 
ing question was, if the public were concerned in preventing this 
illegal proceeding, was an information of this sort a competent and 
a legitimate remedy ? He was of opinion that it was, and, for the 
reasons he had stated, an injunction must be granted as prayed. | 

At Liverpool, it appears from a statement issued by Mr. G. J. | 
Jefferson, the treasurer of the Mersey Docks and Harbour Board, | 
that a considerable increase took place in the rates and dut es re- | 
ceived by the board in the year ending the 23rd ult., as compared 
with the twelve months terminating June 24, 1859 :— 


| 1860 1859. | Increase. Decrease. 
£ a4) @& s. d | £ aodi£a dad 
Duties on tonnage |203,813 4 2 |189,408 13 2 |U4,844 ll Oo — 
Lighthouse duties. | 14,393 13 0 | 13,479 14 1 913 18 ll _ 
Floating light.. ..| 6,581 211 | 614. 4 7 | 439 18 4 _ 
Duties on goods .. 194,282 13 5 179,489 18 4 |14,792 15 1 a 
Gravingdock duties 24,942 11 0 | 20.949 3 0) 3998 $ 0 -_ 
Graving block ,, | 2,424 7 6| 2.06819 0! '355 8 0 na 
Extra dock rent ..| 6,547 17 6! 6.75918 4 212 0 lk 
Town dues.. .. .. 150,149 12 2 |189,127 18 6 


11,021 18 9 _- 

Anchorage dues ..| 1,134 11 4 | 1,132 13 lo 117 0 —_ 
Total .. .. 604,269 18 0 [558,617 17 9 |45,863 16 1 212 0 10 
The very satisfactory net increase of £45,651, therefore, appears to 
have taken place in the past year. The number of vessels using the 
Docks was last year 21,136, against 21,214 in the preceding twelve 
months; but the tonnage advanced from 4,511,969 tons to 4,697,238 
tons, showing an advance of 185,269 tons, and reflecting also the 
ever-spreading tendency to the employment of vessels of compara- 
tively larger tonnage. The emigration trade from the Mersey is 
looking up. In the six months just ended 48,075 persons sailed 
from Liverpool, against 42,010 in the correspouding half of 1859. 


The buik of the emigration is still to the United States, thanks to 
the miserable policy which permit ed the rich resources of Canada to 
remain overlooked in former years. Of course “auld lang syne” 


Benjamin Swire, nail manufacturer, of Ashton-under-Lyne, who was 
receutly committed on a charge of manslaughter, at an inquest held 
on the body of a boy named Wood, killed by the explosion of his 
boiler, has had several actions commenced against him in the Ashton- 
under-Lyne county court, for damages to property and injury to 
persons, consequent on the explosion. Verdicts by consent have been 
given against him for £50, to be paid Messrs. Mills and Sidebottom, 
who occupied a part of his premises ; for £10, to be paid Mr. Nathan 
Sidebottom; and for £5 5s., to be paid Mr. William Sidebottom, who 
were both injured. 

Mr. C. Burrell, of Thetford, is about to send an improved traction- 

ngine to Rio Janeiro. 

The reports of the leading factory inspectors in the North of | 
England tor the six months ending April 30th have just made their | 
appearance. ‘The chief inspectorship of Lancashire has now devolved | 
on Sir John Kincaid. Sir John’s sub-inspector, Mr. Patrick, has 
drawn his attention to the new co-operative system of mill-working 
springing up in Rochdale and other parts of Lancashire, based on 
limited liability, the shareholders for the most part being operatives. 
Among these are the New Bacup and Wardle Commercial Company, 
with two mills, and paying dividends between 40 and 50 per cent. on 
the paid-up capital ; the Rossendale Industrial Company, with a large 
capital; the Newchurch Cotton Spinning Company (now forming), 
which calculates on employing 450 hands; the Rawtenstall Cotton 
Manufacturing Company (forming); the Old Clough Cotton Com- 
pany (forming); and séveral minor concerns, in which partners work 
their own spinning, hiring part, or even a room, of a mill, and divid- 








are; or, in other words, to form muscle, brain, nerve, and, in short, 
assist in sustaining and building up the organic part of all the tissues 
of the animal body.—From Timbs's Curiosities of Science, Second 


| Series, just published, 


RoveGu PLaTe-GLAss, not transparent, but well adapted for rail- 
way stations and workshops, and for use in horticulture, is now made 
by a very simple means, patented by Mr. Hartley, of Sunderland. 
The sole secret consists in ladling rough glass directly on to a hot 
table near the melting-pot, in place of carrying it as heretofore out 
of the refining-pot to a cold table at some distance from the furnace. 
By this means rough plate-glass is now made in minutes instead of 
hours, or days; and in patterns stamped by the table, which becomes 
so hot as to keep the glass molten till stamped, and till one ladleful 
is added to another and imperceptibly joined to it, so as to form 
plates of any size. One glass-making firm is stated to have expended 
£25,000 in vainly endeavouring to use the ladle, and to draw the 
table close jto the rough melting-pot!—From Timbs's Curiosities of 
Science, Second Series, just published. 

Errects oF CoAL-GAs ON PLANTs.—A collection of exotic plants 


in a greenhouse in Philadelphia was, through the breakage of the 
city “ mains,” and the consequent leakage of a large quantity of gas, 


| exposed to its deleterious influence. The plants, numbering nearly 
| 3,000, were almost entirely ruined. Those in leaf did not sutier, nor 


did a row of maple-trees immediately over the leak; the injury 
sustained being entirely through their breathing organs. ‘The 
general sympathy known to exist between the genera of the same 
natural order extends to the action of this deleterious substance upon 
them. The beautiful Amantiacer were so keenly sensitive to the 
poison, that even large old specimens were stripped at once. The 
tloor was covered with leaves, and oranges and lemons in all stages 
of growth, from fruit first formed to that fully matured. The trees, 
by careful pruning and nursing, were somewhat restored. Camelliz 
were in full bloom in about 120 varieties; not a leaf, bud, or flower 
remained upon the largest and the finest plants.—From Timbs’s 


ing the profits according to share of capital and labour. The accidents | Curiosities of Science, Second Series, just published. 


from machinery in his district in the six months are 658, of which 103 
were to children; 343 of the whole occurring to male, and 315 to | 
female workers. Eight of these caused death, but in no case the death | 
of any child. The Manchester and south-east portion of Lancashire 
is in Mr. Redgrave’s district, as well as Cheshire, and a part of the | 


A Sream Evepnant.—One of Taylor's patent traction engines 
appropriately called ‘‘steam elephants,” has just been built at the 
Britannia Works, Birkenhead, for the Dutch Government, for use 
in the docks at Flushing. The engine is constructed to draw a load 


West Riding. He reports 222 prosecutions altogether—137 for over- | of 40 tons on alevel road, and a load of 15 tons up an incline of 1 in 


employment of children and young persons. Mr. Redgrave, however, | 15, 


reports that there has been no systematic overwork in his district, 
which is all the more remarkable considering the extraordinary 
briskness of trade and the consequent ind t to manufacturers to 
work to the utmost limits. Not above four or five of the manufac- 
turers prosecuted were systematically working overtime. There have 
been 15 fatal accidents in the inspector's district. Mr. Baker’s district 
compreheuds parts of Lancashire, Cheshire, and Yorkshire, in addition 
to the south-western counties and Ireland. Of 601 accidents in his 
large district, nine were fatal. The inspector enters fully into the 
subject of mill accidents, and the conclusions he draws from a minute 
investigation are that accidents arise chiefly from the presence of old 
machinery, or in mills in which there is not much moral control exer- 
cised. Wath reference to labour, the demand in this district exceeds 
the supply. There has been a migration of hands from Norfolk into 
certain places. The Cotton Supply Association of Lancashire has led 
| to a Flax Supply Association in Belfast. The supply of wool is also 
such as must keep prices from falling lower. With reference to the 
silk trade, Mr. Baker is of opinion that the new competition with 
| France will be beneficial to it. The manufacturers will be compelled 
to throw more spirit and energy into their operations, in order to 








achieve an advanced position. ‘The system of cottage silk factories is 
extending in Coy ntry. 


It is fitted with sheer legs and a winding drum capable of raising 
a weight of three tons, so that it is able to load its own trucks in a 
very short space of time. - It is also provided with one of Gwynne’s 
patent centrifugal pumps to lift water from a dock or pond, and is 
provided with an additional pump, by means of which it can fill its 
own tank, and the boiler is capable of supplying steam to direct- 
acting steam pumps, which may be fixed on a separate water cart, 
to be used in case of fire as a steam tire engine. A trial of its traction 
powers took place on Saturday last, when Mr. W.S. May, the Dutch 
consul, and Mr. Kennedy, of the late firm of Bury, Curtiss, and 
Kennedy, attended on behalf of the Dutch Government to watch the 
result. The “ elephant” drew a load of 14 tons 13 cwt. in two trucks, 
from the Britannia Works, along Cathcart-street, past the park en- 
trance, up Manor-hill-road to St. Aidan’s College, and back again to 
the works, going up and down hill, turning corners, &c., with ease ; 
and the inspectors expressed themselves perfectly satistied with its 
capabilities, saying they had no doubt, from the manner in which it 
had performed its task, that it could have drawn a load much er 
without any difficulty. N.B.—The gradient was afterwards taken b 
the inspector, and found to be 1 in 14 4-10ths, and, making due » 
lowance for the softness of ground consequent upon the heavy fall of 
rain for some days back, and the smallness of truck wheels, was 
considered excellent work.—Liverpool Mercury. 
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ROYAL AGRICULTURAL SOCIETY. 

Tue annual meeting has been held at Canterbury. Why a 
city so remotely situated, as far as the bulk of ae 
is concerned, should have been selected by the council as the 
meeting we are unable to determine, and it is questionable whether 


this remoteness has not, to a certain extent, detracted from that Gard 


perfect success which has hitherto attended the annual meetings of 
this society. It is true that reasons of another character have 
induced several of our leading cultural engineers to withhold 
their implements and machinery from the exhibition, but indepen- 
dently of their absence, there has been this year a notable diminu- 
tion in the number of exhibitors as well as in the extent of the 
exhibition itself. It is hardly necessary to add that the character of 
the exhibition has also suffered in a proportionate ratio. We are 
not here about to discuss a policy of the council which has led to the 
secession of some of the leading members of the society. In another 
place we have brought this subject more prominently before our 
readers; we have at present simply to deal with the facts, and 
these are melancholy enough. That most excellent 4-7-7 ! and 
implements were exhibited at Canterbury there can be no doubt, 
but the agricultural world attends a show of this description with the 
desire and the expectation to see the best machinery of the most re- 
nowned makers in the world, and they have a right to complain if 
the council of the society have adopted any policy which can be 
fairly chargeable with preventing the appearance in the field of these 
manufacturers. As we have said, it is in the character as well as 
the extent of show that there is a falling off this year. Of the 246 
exhibitors who attended the Warwick show, and the value of whose 
objects was estimated at £63,000, the twelve seceders from the pre- 
sent show contributed upwards of £20,000 of that sum. The seced- 
ing firms are Messrs Howards, Hornsbys, Ransomes and Sims, 
Barrett and Exall, Clayton and Shuttleworth, H. Clayton, White- 
house, Smyth and Sons, Garrett and Sons, Nicholson, Tuxfords, 
Samuelson, and Crosskills. These gentlemen consider, and there are 
many who are of their opinion, that the council of the society re- 
quires reorganisation, that it is not equal to the demands made upon 
it; in fact, that it is behind the times. In these days of rivalry and 
rapid progress the old-routine is as unnecessary as it is unbearabie. 
It is probable that some change will be brought about, after the 
very palpable evidences which have just been displayed of discontent 
on the part of so many influential members of the society. The Times 
on this subject writes as follows :— 

Scarcely over the trouble of defalcation and safer readjustment in its 

management, and only lately relieved from a period of inter- 
regnum by the appointment of a new secretary, the society, at its May 
meeting, called its council to account fur alleged misdeeds and the assump- 
tion of a too exclusive rule. Sufficient intimation was given that in future 
shall be a larger infusion of» real busi blood into the council, the 
absurd manner of voting shall be modified, and greater publicity given to 
the proceedings of those who pull the strin But the long-growing dis- 
content of the impl t fact fias at last resorted to strong 
measures, even to the constitutional extremity of withholding supplies. 
At the present meeting, in fact, a large body of our first-class makers refuse 
not only to compete for prizes, but even to exhibit; ingeniously effecting 
a compromise, however, bet total ab and real presence by 
notifying their existence upon the stands of exhibiting friends, or intro- 
ig specimens of their wares under the wing of other firms and companies. 
It is not for us to decide how far the manufacturers are warranted in 
damaging the society by which they have prospered, withholding the 
attraction of their names and fame from the society which has nursed and 
given notoriety to their inventions; but they have certainly good grounds 
for complaint. To say nothing of the alleged ignoring of steam plough 
it, unsatisfactory awards to ploughs, steam engines, threshing- 
machines, and other subjects of dispute with various makers, the society 
is ed as having broken faith by its prize-list for the present 
meeting. The chosen system of quadrennial competition of different 
classes of machinery came into operation last year with ploughs, harrows, 
cultivators, and other tillage implements ; next year reaping and mowing 
machines come in. Yet it so happens that, notwithstanding this arrange- 
ment, at this very meeting we have a field trial of ploughs (though of one 
particular kind), and of reaping and mowing machines. That the council 
should add to the list of prizes for the exceptional class of steam culti- 
vators and a few other objects is quite admissible; and the Canter- 
bury local committee, by offering prizes for hops, wool, &c., neeeey 
add to the interests of the show without violating the oo made wi 
the exhibitors. But the local committee, aided by ten Kentish agricultural 
associations, has been itted to introduce the turmoil and excitement of 
last year’s and next year’s trials, the grass mower and reaper prizes pos- 
sessing the fullest importance, seeing that the scciety adjudicates though it 
does not promote them. The plough a, however, extend to ploughs 
working on the Kentish system, and which therefore are restricied, if not 
to | interest, to the manufacturer. Some of the manufacture’s now on 
strike advocate the abolition of trials altogether ; but, though the Irish and 
the West of land societies may hold good meetings without submitting 
the machinery to careful testing, and reporting upon the merits or defects, 
the farmers of Great Britain still look to the Royal Society for an authori- 
tative scrutiny of new implements, and expect greater efforts to be made 
for increasing the effectiveness of trials, which are rapidly degenerating 
into mere races against time. 

The site devoted to the exhibition forms a portion of the estate of 
the late Sir Edward Hales, about a mile to the north-east from the 
city. 

About twenty-seven acres were devoted to the purposes of the 
showyard. This was separated into two distinct divisions, the larger 
of which was set apart for the live stock, implements, and agri- 
cultural seeds, and the other to the steam-engines stationary and 
locomotive, and the more complicated oy of machinery requiring 
steam power to put them in motion. The implement compartment 
comprised twenty-six sheds. These ran across the ground, parallel 
to each other. ch shed was 250 ft. long by 20 ft. in width, and 
was again divided into stands, of sizes suited to the requirements of 
the several exhibitors. An area of rather more than six acres was 
thus occupied, including the space required for access to the stands. 
For the accommodation of the live stock about twenty sheds were 
provided, occupying nearly as much space as that appropriated to 
the implements. 

On tke upper part of the ground various sheds, &c., were erected 
for the machinery in motion. This formed the trial-yard; while a 
field, belonging to Folly Farm, in the occupation of Mr. Cannon, and 
located a little to the north of the showyard, was used for the trial 
of the steam-cultivators. It extended over sixteen acres of medium 
soil ; the ridge or upper portion of which is rather stiff and heavy. 

The trial grounds were principally on the north-east side of the 
showyard, and not far distant from it. Those for the trial of the 
Kentish ploughs and steam-cultivators were above Folly Farm, in 
which the show took place, and the grass fields for mowing- 
machines below. The “ ground” between the road to Broad Oak 
and the South-Eastern Kailway was for such extra trials as the 
stewards might order during the continuance of the show after the 
awards of prizes had been made. 

On Wednesday the trials of barn-door machines commenced in 
right earnest, and continued on Thursday and on Friday. 

he following are the details of the several trials :— 
TUBNIP-CUTTERS WITH STEAM-POWER. 
Conditions, to cut 200 Ib. of roots in a given time, and with a 
given power. Tested by the dynamometer. 











Seconds. Power. 
Barnard and Co. fee 33,264 
Picksley and Co. .. .. .. so GP ps es “OO 45,360 
Goulding 2. 2c cc ce ce eo OF 1. oe 20,302 
DT -<. 66, op. a) <« «6 «eM a0 oo 32,508 
Woods eo ce co co OB we co co co SS,008 
Lambert co co co ce BEB cc cc ce co SOO 
OIL-CAKE CRUSHERS WITH STEAM POWER. 
Conditions, to crush 1 cwt. of cake. 
Oe aa kl we 6855 
Nicholson .. .. .. 2G wo +» 24,470 
Smith (Thrapston) .. - O80 .. oe es 25,137 
OIL-CAKE CRUSHERS BY HAND. 
Ib. 
ns Se) ae ae ap OD as en” oe oc. oo SD 
Bentall “pt ae at Some, 
(Thrapston) .. .. Ta cc cc cs ce ce 6D 
Johnson and eo 00 ce co BB co co os ov 1,000 


place of | 





CHAFF-CUTTERS BY STEAM POWER. 
These machines were tried by three minutes’ mechanical time of 
the engine. 


Ib. Ib. 
Bentall .. s+ «2 o +» 85¢ | Richmond and Chandler .. .. 614 
Picksley .. «2 os se oo «» 08 | Carwom .. 2. os oe oo» 68h 
OF 2. ve oe ++ «+ 49 | Cornes and Sons .. oo oe O12 
Plenty and Pain .. ++ choked | Ashby and Co. oo os 
oo 02 00 +» «+ 53 | Hill and Smith +» Stopped 
Allcock .. . ++ se oe 36§ | Cornes, James .. .. os «+ 45 

Johnson .. .. os oe oe ov OO 

CHAFF-CUTTERS BY HAND. 
Five minutes cutting. 

Ib, Ib. 
Carson .. «. « os oe 16 [Jobmaon .. «2 oe os. oe os 10 
Gardner .. .. «. +. choked | Richmond and Chandler .. .. 13 
Pageand Co... . ++ «+ 14$]| Picksley and Co... .. «.. «. U5 





Mr. James Cornes, we believe, gained the prize in this department. 
STEAM THRESHING MACHINES, 

The ambiguous and indefinite terms of the society’s prize-sheet, 
which led to asomewhat lengthened correspondence between the society 
and the leading manufacturers of threshing machines, imparted an 
interest to these trials, which otherwise they would not have 
deserved. The prize was to be awarded to the machine, to use the 
vague words of the society, that “does not profess to do more than 
prepare the corn for the finishing dressing machine.” In other 
terms, and according to the practical definition given by the trials, 
the meaning of the ambiguous announcement is simply this—“ the 
prize shall be given to the machine, not exceeding 8-horse power, 
which shall best prepare the corn for the ordinary dressing machine.” 

The manufacturers justly took exceptions to the society's terms, 
and demanded a more definite announcement as to the class of ma- 
chinery required for the competition; but, as the society is never 
presumed to err, and cannot descend to the amendment of its decisions, 
no answer was given to so intrusive a demand. 

The machines, driven by an 8-horse portable engine, were each 
required to thresh 100 sheaves of wheat, the time being noted, and 
the power samy bf the dynamometer. The general character 
of the machines tried were simplicity of construction, with little 
novelty in detail, beyond the occasional substitution of an eccentric 
for a crank movement, and here and there a slight altera- 
tion in the shaker. Several of them did very good work, and four 
were selected by the judges to be tried over again on the following 
day, each machine having half-an-hour to do its work, and the 
following were the results :— 


ewt. qr. Ib. ewt, qr. Ib. 
Savory threshed .  @ 2 CI. see ee + BTS 
es 2 ce ce OM OH OU ce ce cl lCUMKLUDSEUCUDD 





The judges in these two departments were, for threshing machines, 
Mr. F. Druce; and for chaff-cutters, pulpers, and grinding-mills, 
Messrs. Hepwell, Hickin, King, and Whittle. 

TRIAL OF FIELD IMPLEMENTS. 

The fields set apart for these trials are conveniently situate near to 
the show-yard, and consist of clover, lea, and stubble for the 
steam ploughs; and grasa, rye, and clover crops for the mowers and 
reapers. The soil of the clover lea was of a medium character, here 
and there a little heavy and stiff, and with an incline upon a portion 
of it rather sharp, and well calculated to show to advantage the ease 
and facility with which the steam . oe can cultivate uneven 
land. On the pea stubble, however, the soil was much stiffer; and 
in places had an incline of 1 in 4, and to have done the same work 
—if it could be done at all—and to have gone the same depth, at 
least ten horses would be required to a single implement. Professor 
Wilson, one of the judges, justly remarked, “that he never saw 
such extraordinary work done, nor felt so much the necessity of 
cultivating by steam-power as he did then.” 

In the trial field for steam-cultivators, there were five competitors, 
all of whom are pretty well-known to our readers. The five were, 
Mr. J. Fowler, with his four-furrow balance plough; Messrs. 
Chandler and Oliver, with their three-furrow plough; Mr. Beard, 
with his two-furrow plough; Messrs. Coleman and Sons, with their 
newly constructed cultivator; and Mr. Eddington, with his two 
ordinary portable me mounted upon his patent windlass, and 
drawing two of Fowler’s ploughs. 

The engine of Mr. Fowler was manufactured by Messrs. Kitson 
and Hewetson, of Leeds. The driving-wheels, of wrought-iron, are 
well off the ground, and are 16 in. in the periphery, having risings 
in the centre to take the bearings on hard roads. The drum and 
pulleys, and all extra parts not required for threshing, can be easily 
removed. It has also a water-cart behind, upon which the man 
stands, and the whole frame is made of wrought-iron. The vertical 
pinion has also undergone some change in its construction, which 
renders it much more effective in the transmission of its power. It isa 
12-horse engine. The steel rope, three-quarter, is the same as 
formerly used ; so are also the movable anchors. 

Messrs. CHANDLER and OLIVER's machine, manufactured by Messrs. 
J. and F. Howard, has three ploughs at each end of a two wrought- 
iron frame, which are connected in the centre. By this means the 
points of the plough can be lowered at each end of the field at will, 
whereas a single frame would require the plough to be fixed at both 
ends at the same depth. At each end of the frames, by turning a 
handle in the side in connection with two racks and pinion, the front 
end of each frame is raised, and the opposite one lowered. There is 
another advan connected with this machine which is deserving 
of notice. By the alteration of two sets of screws, a ditlerence can 
be made in the depth of the shares; and, by removing the mould- 
boards, the machine can be converted into a cultivator. The steering 
apparatus is also considerably improved. 

Tease. Cotreman and Sons’ cultivator, which has undergone con- 
siderable improvement since the Warwick Show, is mounted on four 
wide wheels made with central cutting discs. In steering, these 
wheels are moved simultaneously with the greatest ease, which 
enables the implement to work in a straight line, or to pass sideways 
instantly into fresh work. The arrangement of the tyres, or shares, 
is such as to render it almost impossible for the cultivator to choke. 
The wheels run under perpendicular trunnions, instead of working 
upon arms projecting from the frame, which gives greater power of 
steerage, and makes them less liable to get out of order. The shares, 
of which there are five at each end, can be altered easily to any re- 
quired depth by shifting the lever-pin, as in Coleman’s well-known 
cultivator, and are alternately raised and depressed by the pull of 
the engine, which leaves the man with nothing to do but sit and steer 
at either end of the implement. 

The two precedingimplements were worked by Messrs. Robey’s 10- 
horse portable double cylinder engine, having a patent steel fire-box. 
The cylinders of this engine are placed on the top of the boiler, and 
it has Chandler aud Oliver's — drum ploughing windlass, which 
revolves on the engine's hind travelling axle, and is driven by gear- 
ing from the fly-wheel shaft. The water-tank is fixed underneath 
=. It is a good strong engine, and did its work remarkably 
well. 

Mr. EppixcTon’s patent windlass, mounted with two ordinary 
portable engines, is ingenious. 

The apparatus of Mr. Tuomas Beanp, for steam cultivating, 
formed the fifth object in the field. This set of steam-ploughing 
apparatus consists of a pair of drums, with fixings for attaching to 
a portable steam engine. There are also a set of pulleys, blocks, 
anchors, and rollers, with a steel wire rope. Mr. Beard’s apparatus 
was worked by one of Mr. T. Rickett’s 8-horse power double- 
cylinder engines. 

The work was, for the most part, remarkably well done. Each 
implement had set out for it, from between three to four acres. On 
the lea, Mr. Fowler did some excellent ploughing, and some scarify- 
ing that we imagine it would be impossible to surpass, and very 
difficult to equal. In the ploughing, the land was well turned over, 
the surface-stuff fairly covered, and the furrows lying at a pro 
angle for harrowing. On the second day, in the heavy pea-stubble 
soil, the work was even better. Having the shares and 
mould-boards, and substituted for them the cultivators, some most 





excellent work was done. These cultivating tines, attached to the 
fi which is all wrought-iron, have blunt breasts with a fork, so 
that the land passes over the top of the work, and leaves all the 
twitch at the top; besides this advan the land, when hard, is 


smashed up into very small pieces. In b these tines, 
sg) og disintegration of the soil is phone be 
r. Chandler's machine did, also, some excellent work in both 


cultivator. He worked with a 10-horse engine, with only about 
45 Ib. pressure, whilst Mr. Fowler's was a 12-horse engine, working 
at least up to 60. Nevertheless, he did some highly creditable work. 

On attaching Coleman's cultivator to his ropes, Mr. Chandler did 
some excellent scarifying. The cultivator was first worked with 
broad-shares at about 4 in. deep, when it broke up the clover lea in 
beautiful style. It was afterwards worked at a depth o! from 8 in. 
to 9 in., cutting the whole width; and when the land was cleared 
for examination by the judges, and the soil was found to be 
thoroughly pulverised to the depth mentioned, more than one of 
these gentlemen expressed themselves perfectly satisfied. It ought 
to be remarked that the wheels, on both sides, travel in unbroken 
work, which keeps a level bottom, and are followed by shares which 
cut up the wheels’ tracks. : 

Mr. Bearp’s did some very fair work, but not equal to either that 
of Mr. Fowler or Mr. Chandler. 

In the same field was Hancock's pulveriser plough. This imple- 
ment has its peculiar merits, and 1 oe are of a high order. This 
pulveriser has the power of preparing the land for seed at a single 
operation, and can be worked wish one, two, or more horses, accord- 
ing to the nature of the soil, like a common plough. There isa 
great deal of inventive power displayed in this implement, which is 
deserving of especial notice. On Cee attached to Mr. Beard’s 
steam apparatus, it did some excellent work, which was highly 
approved of; this implement was too light for steam-power, and 
was only intended for horse traction, otherwise it would have made 
a still greater impression upon the visitors who witnessed its opera- 
tions. 

In the same field, on the second day, Mr. Svowpon worked his 
paring plough with horses, and did some very excellent work. It 
was literally shaving, not paring, the surface of the soil, The 
a of steam ploughs were Messrs. Wallis, Owen, and Professor 

ilson. 


elds; in one by his set of three rene, and gine, with Coleman's 


THE REAPERS AND MOWERS. 


The reapers and mowers were tried on a piece of rye and a piece 
of grass; the first was remarkably light, and totally unfit to test 
the merits of a reaping machine; while the latter, remarkably heavy 
in swarth and thickly under-cropped, was just the thing for testing 
the cutting qualities of the mowers. These machines were tried on 
Wednesday and on Thursday. ‘There were eight mowers in the 
field, four of which made good work, under the circumstances, and 
four indifferent work. BurGxss and Key's machine cut the heavy 
crop of grass remarkably clean, and as low as it is ible or prudent 
for a machine to go. The uneven surface of the field made no sensible 
difference in the cutting powers of the mower. Woop’s new mower 
did some very good work, and was justly appreciated. W. Dray 
and Co.’s mower promised well at starting, but having met with an 
accident in the driving-wheel, it gave up the contest. Prenrice's 
(Harwood’s) combined reaper and mower did some fair work, but 
left a good deal of the crop on the ground ; while HetLarp’s machine 
leaped over the grass, and left little of it behind in a cut state. The 
field was divided into cants, as the divisions are called in this part 
of the country, each cant being about half an acre. Upon the whole, 
the trial was very satisfactory. 

After this operation, the mowers were next tried ou a piece of 
heavy clover, upon which Wood’s machine was anything but suc- 
cessful, Dray’s being much better, but Burgess and Key's the best. 

The reapers were tried upon a ery of thin and up-standing rye. 
There were eight reapers on the field. The most successful was W. 
Dray and Co.'s reaper. Next to this were Burgess and Key's, and 
Cuthbert’s. So unfit was the crop to furnish a test of the merits of 
the machines, that the judges came to the decision of postponing 
the trials till harvest, and made a selection of these three reapers to 
exclusively contend for the prize. When the crop of rye, however, 
was purposely rolled down to try which reaper could cut it best in 
that state, the palm was evidently in favour of W. Dray’s machine. 
There was a novelty of construction in Wood’s machine which is 
deserving of notice. It worked very well, and, as regards the novelty, 
excited some attention. This consists of an endless pitch chain, 
concealed in a groove, which passes round each of the four sides of 
the platform, and, being connected with the furemost end of a long 
rake, causes it intermittently first to sweep horizontally over the 
— from one side to the other, gathering the cut corn into a 

unch, and then drawn back to deposit the bunch in a neat, square, 
and ready mode for binding into sheaf, out of the way of the one 
that is to follow. This is an automatical side-delivery; and when 
we have seen it tested in a heavy crop of wheat, we shall be better 
able to judge of its real practical merits. 

Witu1aM Dray and Co.'s reaper is also deserving of special notice 
from the simplicity of its construction and its effective worki: 
power. This reaper has a side-delivery by a man with a fork. It 
differs from Dray’s aan hey and is a great improvement u 
that machine. For instance, the driving-wheel is higher, which 
gives greater rapidity to ——_ and makes the draft less. The 
gearing, also, is quite reversed, by which means the man is enabled 
to have a greater command over the crop, in raking it off, which he 
does with perfect ease. The work of this machine was much 
admired. 

The implement show presented on the whole much of the same 
| ee we it has usually borne. There were 204 exhibitors, 
32 less than at Warwick last year. There was a considerable falling 
off in the number of steam engines, and also in some of the minor 
implements. 

essrs. SmitH and Asnpy exhibited one of their well-known 
Haymaking Machines, which still holds its placein favour. They 
also exhibited a 2}-borse portable engine, and one of their new 
4-horse engines on the same principle. 

Mr. AVELING, of Rochester, exhibited his new 8-horse power Loeo- 
motive, made by Messrs. Clayton and Shuttleworth. It has tubular 
boiler of 5-16th Butterley plates, fire-box and tube-plates of Low- 
moor with extra stays; 9-in. cylinder, 12-in. stroke. This engine 
promises to be of great use in agricultural operations. 

The Agricultural Engineers’ Company, a new association, made a 

t show of implements, and among them a new implement, the 
aloric Air-Engine, invented by Captain Ericsson. The advan- 
tages claimed for it over the steam engine are—a saving 
of two-thirds of the fuel; immunity from danger, explo- 
sion being impossible; and great simplicity in working, no 
water either being uired. ‘They also showed a combined 
threshing machine of Messrs. Barrett, Exall, and Andrewes, of 
Reading, which appeared to considerable merit; also new 
Harrows, and a prize Root Pulper, invented by Mr. Bentall, of Wey- 
bridge, peculiar’ 4 adapted for small establishments. This company 
also exhibited the Patent Agricultural Pump Filter, invented and 
manutactured by F. Danchell, London. This is an adaptation of the 
animal charcoal filter to agricultural purposes, The dirty water of 
a pond or ditch is made to pass through the filter on its way to the 
ump’s lips, and issue forth in a continuous stream of pure water. 

y means of this ingenious invention farmer» will always be able 
to ensure for their live stock a supply of wholesome water. 
have merely to throw one.end of the suction-pipe into the pond or 
ditch to be able to pump pure water into the water-troughs of the 
live stock. 

Messrs. Bonps and Rosrnson, of Halesworth, exhibited, mp | 
other implements and machinery, a handsome Portable Engine 
8-horse power. The cylinder is jacketted or enclosed in a steam- 
tight chamber and surrounded by the exhaust steam. 

Sir. Braprorp, of Fleet street, displayed his well-known Washing 
Machine, which has, we believe, met with a large sale. ‘The specimen 
shown met with commendation from the judges. 

Messrs. J. B. Brown and Co., of Cannon-street, City, had a large 
show of Mowing Machines and Fencings. Shank’s Mowing Machine 
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It mows closely and cleanly, and delivers the grass 
in heaps, ready for removal. One of Chaplin’s Engines, with which 
our readers are familiar, was also shown by Messrs. Brown. Also, 
a great variety of garden vases, fencings, and ornaments, many of 
them of considerable beauty. 

Messrs. Brows and May, of Devizes, exhibited one of the 8-horse 
Portable Engines which justly earned the commendation pf the 
judges at the Chester meeting; also a model of Mr. Romaine’s Rotar 
Cultivator, and a Brick Machine by Mr. Oates, of Erdington, whic 
will produce bricks so dense and dry that they 7 be immediately 
stacked in the kiln. It is self-acting. Mr. May's Heat Indicator was 
also shown on this stand ; it appears to be a very useful instrument. 

Burvey and Beviamy, of Millwall, exhibited their wrought-iron 
“ Gilo,” or granary, the purpose of which is to preserve corn when 
threshed any length of time from the air and fit for market. 
Also cisterns and cattle troughs. ‘ 

ik. Ransome and Co., of Essex-street, had a new implement, a 
Portable Hoisting and Travelling Crane, which is likely to be of 
great use in dealing with moderate weights, and in lifting from the 
ground into a wagon or cart. Also, a very ingenious Mousetrap, the 
peculiarity of which is that every mouse caught resets the trap for 
the next and, say Messrs. Ransome, eighteen mice have been 
caught alive atone time. The trap was supposed to be in operation 
on the ground, but we did not see the mice set it. ’ 

Powis, James, and Co., of Watling-street, exhibited their Band 
Sawing Machine, adapted for every variety of work, circular, 
irregular, angular, or straight, and of any thickness, up to 10 in. ; 
and which requires but a very small power to drive it when com- 
pared with the circular saw—only one-tenth of the power, it is 
stated. Their mortising and tenoning machines also attracted 
notice. 

Wanner and Sons, of Cripplegate, made a great show of their 
specialities. Amongst them were several new implements—a Double- 
action 8-in. Force Pump, mounted on barrow with wheels, which 
will throw double the quantity of water with the same power em- 
ployed to work pumps of the same size on the ordinary construction ; 
es being fitted with an air vessel, is superior as an irrigator, or as 

a powerful fire or garden engine. One man can, with these engines, 
throw a full and constant stream of water more than 30 ft. high, 
and to a considerable distance. They may be wheeled anywhere, 
like an ordinary barrow, and will draw the water through flexible 
hose from a depth of 25 ft. And a Double-action 3-in. Force Pump, 
for water-cart, fitted as the pump just noticed, but so made that it 
may be bolted to cart. [sy this means the cart may be filled by the 
engine from pond or tank, and the contents thrown over the land as 
an irrigator or liquid manure distributor. 

Mr. CrosskiLL, notwithstanding the late disastrous fire on his 
premises, made a considerable show, with several new implements in 
the shape of Root-cutters and Pulpers. Also a new Horse-collar of 
iron, made in two parts, fastened by a pin or bolt, and put on and 
taken off without going over the animal’s head. 

The stand of Messrs. Bessamin Fowver and Co., of Whitefriars, 
was quite indicative of their skill and enterprise—any number of 
pumps of the best quality, and upon the most scientitic principles. 
Their new Double-barrel Pump, for watering gardens or dis- 
tributing manure, attracted a good deal of attention: it is fitted 
with a very simple arrangement of valves, plate, and cup, readily 
accessible, which is of great importance, and the whole machine 
(which may be used in emergency as a fire-engine) is most compact 
and eflicient. Mr. Holman’s Double barrel Engine, exhibited by 
Messrs. Fowler, on a larger scale than the one just noticed, is a very 
valuable machine; with this, however, most of our readers are 
familiar. Mr. Holman has several new pumps, also, which possess 
great merit. 

Mr. Ciay, of Oakenshaw, exhibited a Hop “ Nidget,” intended to 
be worked between the hop-rows. The tines or teeth are fixed to 
cross-bars with steel wedges; their number can, therefore, be in- 
creased or diminished at pleasure, to suit the condition of the soil. 
The tines being very easily removed, the same frame will answer for 
all the various purposes of hop cultivation, broadsharing, cultivating, 
grubbing, and dragging; and it is so constructed as to be readily 
turned at the ends down every hon-row. Also the Prize Cultivator 
and Eradicator, now generally known and appreciated. Its advan 
tuges are in combining the broadshare, cultivator, grubber, and 
drag-harrow in one frame; and in its being, when choked with 
stubble, weeds, &c., easily relieved at pleasure, 

Ruston, Burton, and Procrer, of Lancaster, exhibited half-a- 
dozen very handsome Portable Engines. One, particularly, we 
noticed, an 8-horse, which was very compact and complete. ‘They 
aiso displayed threshing and dressing machines, mills, and saw 
benches, all their own invention and manufacture. One of the 
threshing machines prepares the grain for market at one operation. 
The drum of this machine is fitted with Goucher’s beaters and 
shakers on an entirely new principle. 

RicumMonp and CHANDLER made, as usual, a good display of well- 
made implements. 

Messrs. ‘Turner, of Ipswich, did not keep aloof from the show 
this year, but produced several new inventions :—a Crushing Mill 

_ for bruising oats; a Metallic Grinding-mill, consisting of a pair of 
grinding discs 24 in. in diameter, thickly perforated with holes of 
various sizes, and arranged in a peculiar manner, and which, being 
at right angles to the surface of the plates, form a number of 
durable cuttiag edges. ‘They also so reduce the actual cutting surface 
of the plates, that little but what actually forms the cutting edge is 
left. Also, a portable Smith's and Carpenter's Bench, which com- 
wrises a set of smith’s and carpenter's tools, an anvil, vice, pair of 

eliows, fire-pan, &c., so arranged that they may be packed ina 
strong case, which itself forms the bench. This has been adopted by 
the War Department, we believe, and we should think is very suit- 
able for foreign use and amateurs. ; 

Mr. Navpgr, of Wantage, exhibits his well-known Winnowing 
Machines; and 

Messrs. Pickstxey, Sums, and Co., of Leigh, their equally well- 
known Chati-cutters, Grinding-mills, &c. 

Messrs. Epwanp Page and Co., of Bedford, had a full stand. 
Their New Chat? Machine, for horse, water, or steam power, fitted 
with three knives attached to a heavy wheel and with case-hardened 
mouthpiece, attracted notice. Their * Eclipse” Plough also was 
admired. They also exhibited the Pipe and Tile Machine which 
earned the prize at the Northampton Show. 

Mr. Werks, of Maidstone, exhibited ** Nidgets” and Hop Mach.nes 
of various descriptions. One, for drying hops, invented by Mr. 
Punnett, of Great Sutton, had peculiar arrangements for effecting 
its purpose, consisting of a large flowing cast-iron ribbed vase 
placed over a moderate fire arranged in the brickwork; by this 
means the current, which is admitted through the large air-troughs 
from the outside of the building, is heated to a suflicient tempera- 
ture, and rises up in large volumes to the drying chambers. 

Hiv and Sarrn, of the Brierly-hill Works, exhibited nearly 200 
diflerent implements, including their patented Harrows, Cultivators, 
Chatf-cutting Machines, and some new Field-gates. The top and 
bottom bars of these gates are of T-iron, and the beams are of angle- 
iron. They have 24 bars, the inner ones being of flat iron. 

Professor THomson’'s Turbines were shown by Messrs. Williamson 
Brothers, of the Canal Ironworks, Kendal. ey are adapted for 
either high or low falls of water. The machine exhibited was 
designed for a fall of 46 ft. with a supply of 4 cubic yards of water 
per minute, and this yields seven horses’ power. Several fixed 
— of high-class character were also exhibited at this stand. 

essrs, Porter and Oo., of Lincoln, exhibited their Gas Appa- 
ratus, as invented by Mr. Bower, of St. Neot’s. This apparatus 
is well known, and in extensive use. 

Messrs. Woop and Son, of Stowmarket, made a large show. They 
exhibited good-looking and well-made Mangers. 

James Ferrapex and Co., of Stroud, exhibited a new machine, 
the * Victoria,” 2- horse Side-delivery Reaping and Mowing Machine, 
capable of working on level or hilly land, and of effectually raisin 
and cutting laid or beaten down corn. Two sets of knives are u 


seems perfect. 





in this machige: the upper vibrate, the lower are fixed, and the 
At is self-acting, and will deliver 


cutting-xetion ts thus ensured. 





corn in either loose or compact sheaves, of bo size, or in a con- 


tinuous swathe. These gentlemen also exhibited their patented 
Screw-wrencher. 

Newton, Witson, and Co., of High Holborn, exhibited the Sewing 
Machines with which their names are gee identified. Sewing 
machines for the cottage and the boudoir, family sewing machines, 
and manufacturing ditto. We were glad to notice that the visitors 
paid a great deal of attention to these machines, and we hope that 
they, or others, may soon come into general use. 

T. Perry and Son, of Bilston, had a large show of Nettings and 
Fencings, Gates, and Hurdles; and Corram and Co., of Winslow- 
street, their usual display of Stable-fittings. 

Drury and Biccvestoy, of Canterbury, had an extensive show of 
miscellaneous implements. “ 

Messrs. RANKIN, of Liverpool, gxhibited a new Bone Mill of 
10-horse power. The arrangement of the teeth is novel, admitting of 
their being raised or depressed in the cutting roller, so as to grind 
coarse or fine. 

Messrs. F. Morton and Co., of yyce nee exhibited a model of their 
Self-supporting and Fire-resisting Gulvanised Iron Roofs, which is 
made to any size, and is of course fire-proof. They also had specimens 
oftheir Wire Fencing, capable of resisting the onslacght of the most 
unruly horses or the most infuriated bullocks. They are fitted with 
self-acting winding straining pillars, and galvanised wrought-iron 
standards, requiring no wood or stone blocks to fasten them. Messrs. 
Morton also exhibited specimens of their Lightning Conductors of 
copper rope, prepared in continuous lengths, with fittings complete. 
in r. W. Buriiy, of Northampton, sent his well-known Portable 

ngine. 

he stand of Mr. Spi, of Stepney-green, would have been “ no- 
where” a few years ago. Here we had specimens of a comparatively 
new manufacture, Waterproofs, but for which there is an enormous 
and still rapidly-increasing demand. Rick covers, cart covers, horse- 
cloths, gig aprons, knee boots, hay covers, gun covers, game bags, 
leggings, capes, and other articles ‘‘ too numerous to mention.” 

r. JAMES Haywoop, jun, of Derby, had a large exhibition of 
both Stationary and Portable Engines, and a new portable combined 
Threshing and Finishing Machine, invented by himself and his 
engineer, Mr. Claridge. 

The Portable Threshing Machine shown by Messrs. WiLKINson, 
Waieut, and Co., of Boston, Lincolnshire, deserves notice on account 
of a new straw elevator connected with it. The machine, which is 
capalte of threshing 60 to 70 quarters of wheat per day, is very 
simple in its construction as a whole, and requires comparatively 
little power to drive it. The straw elevator, which is the invention 
of Mr. Thomas Luck, of Spalding, will save the labour of two or 
three nen, and is capable of carrying the straw delivered from the 
machine to the stack, at any elevation, angle, or distance within 
reasonable bounds. 

The following is the List of Prizes awarded :— 


APPLICATION OF STEAM POWER TO CULTIVATION OF THE SOIL. 
I.—For the Class of Applications of Steam-power to the Cultivation of the 
Soil, £100. 

£90—No. 2654—John Fowler, jun.—Twelve-horse Set of Steam Culti- 
vating Apparatus; £10—No. 1,066—Robey and Co.—A complete Set of 
Patent Steam-Ploughing Tackle. 

THRESHING MACHINES. 
11,—For the Class of Portable Threshing Machines to be worked by horse- 
power, not exceeding that of six horses, £20. 

£20.~—No. 2,325—Wallis and Haslam—4-horse power Threshing Machine. 
ILI. — For the Class of Portable Threshing Machines, not ding 8-horse 

power, to be worked by steam power, including any variety that does not 

profess to do more than prepare the corn for the finishing dressing 

machine, £60 

£30.—No. 283—P.and H. P. Gibbons—Steam-power Portable Threshing 
Machine; £20—No. 454— Edward Humphries—Steam-power Portable 
Threshing Machine; £10—No. 713—James Savory—Steam-power Portable 
Threshing Machine. 





CHAFF-CUTTERS, 
1V.—For the Class of Chaff-Cutters to be worked by steam or horse- 
power, £10. 
£10—No. §20—Hugh Carson—Chaff-Cutter worked by steam. 
V.—For the Class of Chaff Cutters to be worked by hand-power, £10. 
£5—No. 1,580—James Cornes Hand-power Chaff-Cutter; £3—No. 
1,924—E. H. Bentall— Hand-power Chaff-Cutter ; 22—No. 759— Richmond 
and Chandler—Hand- power Chaff-Cutter 
MILLS. 
VI.—For the Class of Grinding Mills, with stone grinders, for grinding 
cultural produce into meal by steam or horse-power, £10. 
£5—No. 1,226—T. W. Ashby and Co,— Stone Grinding Mills for Meal; 
£5—No. 2,286—J. Tye—Stone Grinding Mills for Meal. 
VII.—For the Class of Grinding Mills, with steel grinders, for grinding 
egricultural produce by steam or horse-power, £8. 
£8—No. 1,276—Hunt and Pickering—Grinding Mills, with steel grinders. 
VIII.—For the Class of Grinding Mills, with steel grinders, for grinding 
agricultural produce for feeding purposes, by hand-power, £5. 
No award. 
IX —For the Class of Grinding Mills, with stone or steel grinders, for 
producing fine meal by hand-power, £7. 
No award. 
CRUSHERS. 
X.—For the Class of Linseed and Corn-Crushers, by steam or horse- 
power, £5. 
£5—No. 1,148—E. R. and F. Turner—Linseed and Corn-Crushers, by 
steam-power. 
XI.—For the Class of Linseed and Corn-Crushers, by hand-power, £5. 
4£3—No. 1,936—E. H. Bentall—Linseed and Corn-Crusher; £2—No. 
1,147—E. R. and F. Turner—Linseed and Corn-Crusher. 
OILCAKE-BREAKERS. 
XII, For the Class of Oilcake-Breakers, for large and small cake, to be 
worked by steam or horse-power, £10. 
£7— No. 1,945—E. H. Bentall—Oilcake-Breakers, by steam-power; £3— 
No. 3 028—Dray, Taylor, and Co.—Oilcake-Breakers, by steam-power. 
X111.—For the Class of Oilcake-Breakers, for common cake, £5. 
£3—No. 1,947—E. H. Bentall—Oilcake-Breaker, for hand-power; £2— 
No- 1,278—Hunt and Pickering—Oilcake-Breaker, for hand-power. 
BONE MILLS. 
XIV.—For the Class of Bone Mills to be worked by steam or other 
power, £10. 
£5 - No. 830—The Trustees of William Crosskill—Bone Mill, for steam or 
water-power; £5—No, 340—ditto, ditto. 
XV.—For the Class of Bone-dust Mills, to be worked by steam or other 


ree, £10. 
£10—No. 342 —The Trustees of William Crosskill—Bone-dust Mill. 
TURNIP-CUTTERS. 
XVI.—For the Class of Turnip and Root-Cutters. £10. 
£4—No. 1,357—Picksley, Sims, and Co,—Turnip and Root-Cutters ; 4 4— 
No. 1,953—E. H. Bentall—Turnip-Cutter, for hand-power ; £2—No. 824— 
Hugh Carson—Turnip-Cutter, for hand-power. 
XVII.— For the Class of Root-Pulpers, £10. 
£4—No. 1,055—E. H. Bentall—Root-Pulper; *2—No. 619—Barnard, 
Bishop, and Co.—Root-Pulper ; £2 !0s.—No. 1,958—E. H. Bentall—Root- 
Pulper, for hand-power ; £1 10s,—No. 1,280—Hunt and Pickering—Root- 
Pulper, for hand-power. 
HAND TOOLS. 
XVIUL—For the Class of Hand Tools used in hop-grounds and hand- 


tillage, £5. 
£5—No. 715—Spear and Jackson—Set of Hand Tools used in hop-grounds. 


FIELD GATES. 
XIX.—For the Class of Field Gates, with suitable hangings and fastenings 
not to exceed £1 5s. in value, £5. 
£5—No. 109—Lord Leigh—Field Gate. 
MISCELLANEOUS AWARDS. 

XX.—For Miscellaneous Awards to Agricultural Articles and Essential Im- 
provements, Ten Silver Medals, in all not to exceed £21 in value. 
XXI.—For any New Implement, such sum as the Council (on the Report 
rn ile of the Judges) may think proper to award. 

No award, 


SILVER MEDALS. 

No. 1,143—E. R. and F. Turner—Steam-power Portable Threshing 

Machine; No. 1,652—W. Weeks—Apparatus adapted for Drying Hops. 
HIGHLY COMMENDED. 

No. 782—Busby Agricultural Implement Company—Field Gate; No 
1,799— Hill and Smith—Iron Vermin Proof Rick-Stand ; No. 1,920—George 
Foord —Rusthall School Desk ; Stand 23—The Trustees of W. Crosskill— 
Carts and Wagons (General Collection); Stand 15—John Warner and 
Sons— Hydraulic Pump, &c., &e.; No. 1, and Co.—Chaff-Cutter, 
for hand-power ; No. 1,233— Ashby and Co.—O.leake Breaker. for hand- 
power; No. 1,372—Picksley, Sims, and Co.—1-horse Bone-dust Mill. 

COMMENDED. 
No. 615—Barnard, Bishop, and Barnard- Root-Pulper, for hand-power; 





No. 1,953—E. H. Bentall—Root-Slicer, for hand-power; No. 823—Hugh 
Carson—Chaff-Cutter, for hand-power; No. 77—W. M. Cranston—Wood’s 
Improved Grass-Mowing Machine ; Nos. 2,533 and 2,534—Thomas Beards ~ 
Steam-Engine, with Windlass attached in a simple and effective manner ; 
No. 2,253— Kennan and Son—Wire-Strainer ; Stand 80—St. Pancras Iron 
Works—Stable fittings; Stand 174—Cottam and Co.—Stable Fittings ; 
Stand 122—R. H. C Gutta-Percha and India-Rubber Straps ; No. 252 
—Thomas Bradford— Washing Machine; No. 2,218—Oldham and Booth— 
6-horse power Bone Mill; No. 2,219—Ditto—4-horse power Bone-dust Mill ; 
No. 3,795—Howard, Riches, and Co.—Patent American Grist Mill. , 

Excepting for the remoteness of situation, few more interesting 
localities in England could have been selected as the site for the Great 
Agricultural Exhibition. The county of Kent has a well-deserved 
celebrity for its natural, historical, and other features; and perhaps 
its antiquarian interest centres in Canterbury. The ancient city and 
magnincent cathedral, with the numerous old churches and reinains 
of former monastic structures, shared with the cattle show the at- 
tention of many of the visitors. The beauty of the surroundin, 
country, and the numerous places of note in the seighbourbeot, 
afforded opportunities of spending pleasantly hours that were with- 
drawn from the exhibition. Ramsgate, Margate, and other bathin, 
places of the Isle of ‘Thanet, and the adjacent coast, the Roman wal! 
of Richborough, and towers of Reculver, Walmer Castle, and many 
interesting remains of the Roman, Saxon, and Danish occupation of 
the country, being all within easy reach of Canterbury. 








BRITISH ASSOCIATION. 
MEETING AT OXFORD, 1860.* 

Tue following is the Report of the Council :— 

“1. The Council were instructed by the Central Committee at 
Aberdeen to maintain the establishment at Kew Observatory by aid 
of a grant of £500. They have received the following Report of the 
Committee to whom the working of the Observatory is entrusted. 

“2. The continuance of Magnetic Observations, at stations indi- 
cated by the General Committee at the Leeds Meeting, has engaged 
the attention of H.R.H. the President, and of the Council ; and they 
have had the advantage of co-operation on the part of the President 
and Council of the Royal Society. Every means has been adopted 
for pressing the subject on the favourable attention of the Govern- 
ment, but, it is to be regretted, hitherto without success. 

“3, The importance of telegraphic communication between sea- 
ports of the British Isles has been the subject of much attention 
since it was urged on the General Committee by the Aberdeen 
Meeting. The Council are happy to find that Admiral FitzRoy has 
been authorised to proceed in bringing to a practical issue the re- 
commendations offered on this subject to the scienti‘ic dc partment of 
the Board of Trade; and they congratulate the Association on the 
share they have taken in a cause so dear to humanity. 

“4, The expedition suggested by the Royal Geographical Society, 
and concurred in by the General Committee of the British Associa- 
tion, is on its way; Captain Speke, under the direction of the Ad- 
miralty, with his assistant, Captain Grant, having sailed from Zan- 
zibar. Sir R. I. Murchison, in reporting on this subject, expresses 
the obligation which is felt by the promoters of this great s ep for 
the exploration of Africa, to Lend John Russell, Secretary of State 
for Foreign Affairs. 

(The Report of the Parliamentary Committee is received for pre- 
sentation to the General Committee this day.) 

“5. At the meeting this day, in pursuance of the notice placed in 
the Minutes of the General Committee at Aberdeen, it will be pro- 

sed—‘ That a permanent distinct section of anatomy and physio- 

ogy be established, in addition to that of zoology and botany.’ 

“ The Council are informed that invitations will be presented to 
the General Committee at its meeting on Monday, July 2, to hold 
the next meeting in Manchester, on behalf of the Literary and Philog 
sophical Society of Manchester, and other institutions and public 
authorities of that city, from whom invitations were received at 


| previous meetings. 


“ Invitations will also be presented to hold an early meeting in 
Newcastle, on behalf of the Council and Borough of Newcastle-upon- 
Tyne, and to hold a meeting in Birmingham in 1862, on behalf of 
the Birmingham an‘ Midland Institute. 

REPORT OF THE PARLIAMENTARY COMMITTEE. 

“The Parliamentary Committee have the honour to report as fol- 
lows :—No subject of sufficient importance to require any especial 
notice has occupied their attention during the past year, nor, indeed, 
was there any matter referred to them at the last meeting of the 
Association. There are now either two or three vacancies in that 
portion of the Committee which represents the House of Commons, 
according as it shall be determined whether the vacancy caused in 
that section by Lord de Grey’s taking his seat in the House of Lords 
is or is not to be filled up. 

“ May 28, 1860.” “ WrortresLey, Chairman. 
Section A.x—MATHEMATICAL AND PHYSICAL SCIENCE, 
President, Rev. B. Price; Vice-Presidents, Sir D. Brewster, Rev. 

Dr. Lloyd, Rev. R. Main, and the Master of Trinity College, Cam- 

bridge ; Secretaries, Professor Stevelly, Rev. T. Rennison, and 

Rev. G. C. Bell. 

The President of the Section, after making his opening address 
read a letter from J. R. Hind, Superintendent of the Nautical 
Almanac, stating that he had forwarded to Oxford copies of the 
revised path of the shadow of the total eclipse of the sun, July 16th, 
186v, for distribution among the members of the Association. A 
portion of these were then distributed among the members of the 
Section, after which was read a “‘ Report on Observations of Lumi- 
nous Meteors for 1859 60,” by the late Professor Baden Powell, pre- 
pared by Mr. J. Glaisher; followed by a paper “On the Velocity of 
Earthquake Shocks in th Laterite of India,” by Mr. J. Brown, and 

‘On the Magnetism of certain Indian Granites,” by Mr. J. A. 
Brown; also **On Meteorological Observations for 1859, made at 
Huggate, Yorkshire, East Riding,” by the Rev. T. Rankin. This 
communication was in continuation of similar observations and 
general remarks furnished, by the same author, to the Association 
for upwards of twenty years. “On the Ditlerent Motions of Electric 
Fluid,” by the Rev. T. Rankin. The author, from several very 
striking and vividly described thunderstorms and their permanent 
effects, concludes that sometimes the electric fluid moves downward, 
sometimes upward, and sometimes horizontally. On one occasion, 
some years since, about two o'clock, on a night on which it had 
thundered almost incessantly, a loud whizzing sound was heard to 
pass over the rectory-house, which he judged to be an aerolite; a 
tree in the direction it had passed was struck; and from the nature 
of the injury inflicted, the conclusion was drawn, that the motion of 
either the aerolite or of the electric fluid had been nearly horizontal. 
“On the Trisection of an Angle,” by Mr. P. Cody. The title of this 
communication was read by the Secretary.—‘ On the Principles of 
the Solar Camera,” by A. Claudet.—“ On the Means of Increasing 
the Angle of Bi nstr ts, in order to obtain a Stereo- 
scopic Effect in proportion to their Magnifying Power,” by Mr. A. 
Claudet. 

“ On British Storms, illustrated with large diagrams and charts,” 
by Admiral FitzRoy, which we shall publish in our next. 

“General Abstract of the Results of Messrs. de Schlagentweits’ 
Magnetic Survey of India, with three Charts,” by M. H. Von 
Sch agentweit.—“* On a Magnetic Survey of the West Coast of 
India,” by Mr. J. A. Broun.—“ Observations on the Meteorological 
Phenomena of the Vernal Equinoctial Week,” by Mr. Du Boolay.— 
‘On some Optical Illusions connected with the Inversion of Per- 
spective,” by Sir D. Brewster.—‘*On the Chromatic Properties of 
the Electric Light of Mercury,” by Dr. Gladstone. 

“On his own Perception of Colours,” by Dr. Gladstone. The 
author described himself as in an intermediate position between 
those who have a normal vision of colours, and those who are termed 
“ colour-blind.” These latter are usually unacquainted with the sensa- 
tions of either red or green, and it becomes a desideratum to have good 














* We are indebted to the Ath for much of this summary, but we 
propose, in accordance with our cust(m hitherto, to publish many of the 
papers in extenso. 
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observations on those who are capable of acting somewhat as inter- 
preters between them, and those who perceive every colour. By 
means of Chevreul’s chromatic circles and scales, Maxwell's colour- 
top, coloured beads, &c., the author was able to determine the fol- 
lowing points in respect to his own vision. He sees red, in all pro- 
bability, like other people, but it requires a larger quantity of the 
colour to give the sensation than is usually the case; hence a purple 
appears to him more blue, and an orange more yellow, than to the 
generality of observers. He is perfectly sensible of green, or rather 
of two distinct greens—the one yellowish, the other blueish—but 
between them there lies a particular shade of green, to which his 
eyes are insensible as a colour. This modifies his perception of 
many greens that approximate to what is to him invisible. The 
shade occurs in Nature on the back of the leaf of the variegated 
holly, and it may be produced in Maxwell’s top by certain combi- 
nations of thie coloured disc ; the simplest being— 

94°5 Brunswick Green (Blue Shade) + 5°5 Ultra-marine = 94 Black + 6 

White. 
While able perfectly to distinguish between red and green, the con- 
trast does not readily catch his eye, especially at adistance ; in fact, 
he is somewhat short-sighted in respect to these colours. He has 
reason to believe that, in his case, there has been a gradual improve- 
ment in his actual perception of colours, independently of his 
greater knowledge of them, though this is in opposition to the 
general experience of those whose vision is in any way abnormal, 
and no other instance was known to the late Professor soorge il- 
gon, whose book is the standard one on the subject of colour blind 
ness. 

“On the Communication of Meteorological Observations by 
Alpine Travellers,” by Mr. The author pointed out the great 
importance it would be to science, if all those who were led by a love 
of adventure, or for purposes of health or recreation, to visit Alpine 
scenery, would take with them, in proportion to their skill, some, 
even simple, me eorological instraments. and make known to indivi- 
duals or societies engaged in the-e pursuits sore of those observa- 
tions which they might so conveniently make or record, during the 
necessary intervals of repose which the most active were obliged to 
submit to. 

Dr. Tyndall bore witness to the possibility of carrying this sug- 
gestion into effect, and the important results to science which even 
a casual observation, well recorded, might confer. 


“On the Velocity of the Sound of Thunder,” by the Rey. S. 
Earnshaw. 
Section B.— CHEMICAL SCIENCE, 


President, Sir B. C. Brodie. 


= Symons exhibited some forms of alkalimeters suggested by Mr. 
fers. 

“Qn some remarkable Relations existing between the Atomic 
Weights, Atomic Volumes, and Properties of the Chemical Elements,” 
by J. J. Coleman.—* On the Deodorisation of Sewage,” by Dr. Birt, 
—~ On a New Organic Compound containing Boron,” by Dr. Frank- 
land and Mr. Duppa.—* On the Analysis «f some Connemara Mine- 
rals,” by Prof. Rowney.—* On the Transmission of Electrolysis 
across Glass,” by W. R. Grove.—If glass, or an equally non-conduct- 
ing sub-tance, be interposed between electrodes in an electrolyte, so 
that there be no liquid communication around the edg:s, it is hardly 
necessary to say that, according to received opinions and experi- 
ments, no current passes, aid no electrolysis takes place. Mr. Grove 
was led by some theoretic considerations to think that this rule might 
not be without an exception, and the following experiment realised 
his view : —A Florence flask well cleaned and dried was filled two- 





thirds full of distilled water, with afew drops of sulphuric acid added 
to it, and placed in an outer vessel containing similar acidulated 
water, and which reached to the same height as the liquid in the 
interior. A platinum wire was passed through a glass tube, one end 
of which was hermetically sealed to the platinum, so that a small 
part of the wire projected beyond the tube. This tube passed througn | 
a cork fitted to the flask, andthe platinum point dipped into the 
liquid within the flask, and a similar coated wire was dipped into the | 
outer liquid, and the two wires connected with the extremities of the 
secondary cvil of a Ruhmkorff’s apparatus. Upon the latter being 
excited by the battery a stream of minute bubbles arose from both 
the pla:inum pvints, proving that electrolysis took place notwith- 
standing the interposition of the glass. The port ons of the flask 
above the liquid both outside and inside were perfectly dry, so that | 
there could have been no communication of the current over the sur- | 
face of the glass. This was further proved by removing the outer | 
wire a short distance from the liquid, when sparks passed nearly equal | 
in length to those between wires from the terminals. As the outer | 
wire was further removed, keeping it near the flask, sparks passed | 
along the surface of the latter for a short distance; and as it was 
further removed from the tiquid, still being near the flask, they 
ecased, thus showing that there was no passage of electricity over 
the upper and unwetted surface of the glass. With unacidulated 
water no electrolysis was observed, nor when a battery of thirty cells 
was used instead of Ruhmkorff’scoil. In the first experiment the 
evolution of gas gradually diminished, and cvased in about twenty 
minutes, but recommenced on reversing the current. Mr. Grove con- 
cluded that the electrolysis was etlected by induction across the tain 
lass of the Florence flask, and that its cessation indicated something 
e a state of charge or pvlarisation of the surface of the glass.— 
“ On the Composition of Jet,” by Prof. Rowney.—‘* On a New Form 
of Blowpipe for Lab: ra‘ory Use,” by Dr. Hermann Sprengel.—“ On 
the Occurrence of Poisonous Metals in Cheese,” by Prof. Voelcker.— 
The author stated that tie had detected Loth copper and zinc in cheese. 
In some specimens copper, in others zinc, and in some both copper 
and zinc, were found. The description of cheese in which these 
poisonous metals were found was double-Gloucester cheese. Skimmed 
milk cheese, which was likewise examined for copper and z:nc, did 
not contain any metallic impurity. Stilton and other varieties of 
cheese have not as yet been examined; it must not, therefore, be 
inferred that cheese made in other districts than Gloucestershire 
contains poisonous metals. Inquiry in the dairy districts of Glou- 
cestershire and Wiltshire has led to the discovery that in many 
dairies in these counties sulphate of copper, and sometimes sulphate 
of zinc, are employed in the making of cheese. The reasons for 
which these prejudicial salts are added to the cheese are variously 
stated. Some persons added sulphate of zinc with a view of giving 
new cheese the taste of old—others employed sulphate of copper for 
the purpose of preventing the “heaving” of cheese. Dr. Voeleker 
also stated that he had found alum in Gloucester cheese, and men- 
tioned that he had learnt that in some dairies alum was employed to 
effect a more complete separation of the caseine from the whey — 
“On Waterproof and Unalterable Small-arm Cartridges,” by T. 
Scoffern.—‘* On the Isomers of Cumole,” by W. De la Rue and Dr. 
Hugo Miiller.—‘*On a New Acetic Ether occurring in a Natural 
Resin,” by W. de la Rue and Dr. Hugo Miiller.—‘ Un the Atomic 
Weight of Oxygen,” by Dr. W. A. Miller. 


Section C.—GEOLOGY. 
President, Rey. A. Sedgwick. 


Opening address by the President.—* On the Geology of the Vi- 
cinity of Oxford,” by Prof. Phiillips.—“ On the Invertebrate Fauna 
of the Lower Oolites of Oxfordshire,” by J. F. Whiteaves.—‘ On the 
Blenheim Iron Ore, and the Thickness of the Formations below the 
Great Volite at Stonestield,” by E. Hull.—* On tbe Stratigraphical 
Position of certain Species of Coral in the Lias,” by the Rev. P. B. 
Brodie. —‘‘ Ou the Geological Characters of tiie Sahara,” by the Rev. 
H. B. Tristram.—“ On the Mode of Flight of the Pterodactyles of 
the Coprolite Bed near Cambridge,” by the Rey. J. B. P. Dennis.— 


Upper Egypt, to meet Capt. Speke, on or near the Lake Nyanza of 





‘“* Remarks on the Elevation Theory of Volcanoes,” by Dr. Dauveny. 
—* Notes on some Points in Chemical Geology,” by t. Sterry Hunt. 
—* On the Geographical ana Chronological Distribution of Devonian ; 


Fossils in Devon and Cornwall,” by W. Pengelly.—“ On the 4 icula | 
Contorta and Lower Lias in the South of England,” by Dr. 
Wright.—“ On some New Facts in Relation to the Section of the | 
Clitfat Munasley, Norfolk,” by Joseph Prestwich. 


Ssction D.—ZOOLOGY AND BOTANY, INCLUDING PHYSIOLOGY. 
President, Rev. Prof. Henslow. 

In this section no address was given at the commencement of the 
meetings. Prof. Henslow, in taking the chair, stated that he had 
been appointed president, as Dr. Daubeny had found it impossible to 
take this position, and perform efficiently his duties as vice-president 
of the Association. 

Dr. Ogilvie commenced the proceedings of the section by bringing 
up the report of the Dredging Committee, appointed for the north 
and east coasts of Scotland. It appeared that, on account of the 
tempestuous state of the weather and the early meeting of the Asso- 
ciation, little work had been done. 

“On the Progress of Natural Science in the United States and 
Canada,” by the Rev. P. PeCarpenter.—The principal part of this 
communication was devoted to an explanation of the principles and 
working of the Smithsonian Institution at Washington, D.C.—“ On 
the iy Romar of the Sexuality of Plants, with particular reference 
to Mr. win’s work ‘On the Origin of Species by Natural Selec- 
tion,” by Dr. Daubeny.—Prof. Greene, of Cork, read his “ Report 
on the Present State of our Knowledge of the Group Medusida.”— 
Dr. Lankester read a paper for Mr. Hogg, “On a Fourth Kingdom 
of Nature,” though he could not agree with the author as to the ne- 
cessity of a fourth kingdom in nature-—Mr. Westwood read a paper 
“One Lepidopt-rous Parasite occurring on the body of the Pulgora 

ia.” — After some general remarks on parasitism, the author 
gave a detailed account of the occurrence of the larve of a species of 
moth on the body of the firey (ul delaria proposed 
to call the moth Epipyrops anomala.—Mr. Stainton said thig wag the 
only iustance he knew of the larvez of the Lepidoptera being parasiti- 
cal.—Thé Rey. Mr. Higgins stated that the larve of a ies of 
beetle were subject to the attacks of Sphawria milituris, of Bhich he 
generally obtained fifteen or sixteen speciwens every autump.— 
* Report on Experiments in the Growth of Plants,” by Prof. Buck- 
man.—* On some Specimens of Shells from the Liverpool Museum, 
originally trom the atholagiens Collection formed by the Mr. 
Ga-koin,” by the Rev. H. H. Higgins, Rainhill, Liverpool.—Mr. RK. 
Dowden gave an account of a plant poisoning a plant.—Dr. L Bkes- 
ter read a paper from Dr. Dresser, ‘“* On Certain Abnormal Condi- 
tions of the Flower in Passiflora cerulea.”” ‘The specimens were ex- 





boiler i 
Admiral Moorsom entered into veey welon 
struction and results in of various ships of war. He concluded 
his discourse in these words :—‘ More than one hundred years ago, 
scientific men, able mathematicians, showed the physical laws on 
which gaval architecture must rest. A succession of able men have 
shown ow those laws affect various forms of floating bodies. Ex 
periments have been made with models to determine the value of 
the resistance practically. With the exception of some experiments 
of Mr. Scott Russell, I am not aware that any have been ade with 
vessels approaching the size of ships, to determine the raletions of 
resistance to power, whether wind or steam. Ships have been im- 
proved, and modifications of form have been arrived at by a long, 
painatabing, tentative process. The rules so reached for sailing 
suips haye superseded by steam, and we are still following the 
same tedious process, in order to establish new rules for the appli- 
cation of steam-power. I think the history of naval architecture 
shows that it is not an abstract science, and that its progress bn 
depend on the close observation and correct record of facts; on 
ca collating and scieptitic comparing of such facts, with 4 vie 
to the induction of general laws. Now, ia there anywhere 
observing, recording, collating, and comparing? and till 
there such inducting process? I can God no such thing uy ere 
in such shape that the public can judge it by its fruits, @ arg 
now in full career of a competition of expenditure, and Enalend bas 
no reason to tlingh from such an encoynter, unless her people should 
tire of paying 9 premium of ingurance upon a contingent event that 
never may happen; and if it should bappen without our being in- 
sured, might not cost as much as the aggregate premiums. Tire 
they will, sooner or later, but they are more likely to continye to 
pay in faith aud hope, if they had some confidence that their money 
is not being spent unnecessarily. There is now building, at Black- 
wall, the Warrior, a “ to be cased with 4} in plates of iron, 
whose length at water-line is 380 ft., breadth 58 ft., intended 
draught of water (mean) 25} ft., area of section 1.190 square feet, 
and displacement about 8,992 tons, and she is to have engines of 
1,250 nominal horse power, Is there any experience respecting the 
qualities and performance of such a ship? auything to guide ug in 





hibited, and presented, tirst, polyfloral instead of unitloral ped 


secondly, the tendrils produc flower-buds; thirdly, the atyles 
converted into antuers,—The Citirian Bi “phat e conversion 
of the styles into stamens wag often seen in Pipaver oF —*On 
the Hard Parts of Fern Stems,” vy Dr. Ogilvie, of Aberdeen“ Oa 


the British Teredines, or Ship Worms,” by Mr. Jetfreys, 
Sus-Ssction D.—PHYSIOLOGY. 





President, Prof. Rolleston; Vice-Presidents, Dr. Acland, Sir B. | 
Brodie, G. Busk, Dr. Davy, Prof. Huxley, Dr. Hodgkin, Dr. | 
Sharpey ; Secretaries, Dr. K. M‘Donnell, Dr. E. Smith. 
The President’s address.—‘‘On Leptocephulidw, their Anatomy | 

and Systematic Position,” by Prof. Carus.—* The Action of Tea and | 

Alcohol Contrasted,” by Dr. E. Smith.—*On Asiatic Cholera,” by | 

Sir C. Grey.—* On the Function of the Spinal Cord and its Morbid 

Cuanges,” by M. Garner.—* On a Hydro-spirometer,” by Dr. Lewis. | 

* On the Development of Buccinum,” by J. Lubbock.—* Contrivu- 

E to the Theory of Cardiac Inhibition,” by Dr. M Bogter.—* On 





e Development of Pyrosoma, ’ by Prof. Huxley.—“ On the Ultimate 
rrangemeut of Nerves in Muscular Vissue,” by Prof. Beale—" On 
the Nature of Death by Chloroform,” by Dr. C. Kidd.—“ An Expe- 
gig Inquiry into the Mode of Death produced by Aconite,” by 
kx. KE. R. Harvey. 


Section E.—GEOGRAPHY AND ETHNOLOGY. 
President, Sir R. I. Murchison ; Vice-Presidents, Lord Ashburton, 

J. Crawfurd, F. Galton, Sir J. Richardson, Sir W. C. Trevelyan ; 

Secretaries, Dr. Norton Shaw, T. Wright, Capt. Burrows, C. Lem- 

priere, Dr. J. Hunt. 

The President’s opening address.—“ On the Formation of Oceanic 
Ice in the Aretic Regions,” by Capt. Sherard Osborn, R.N.—* On 
the Lost Polar Expedition and Possible Recovery of its Scientitic 
Documents,” by Capt. Parker Snow.—“ Ou the Influence of Domes- 
tic Animals on the Progress of Civilisation ( Birds).” by John Craw- 
ford, Esq.— On the Latest Discoveries in South-Central Africa,” by 
Dr. D. Livingstone.—* On his proposed Journey from Khartum, in 


Central Africa,” by Mr. Consul Petherick.—“ On the Excavations 
on the Site of the Roman City of Uriconium, at Wroxeter,” by Mr. 
T. Wright.—“ On the Mountain Districts of China and their Abori- 
ginal Inhabitants,” by Mr. W. Lockhart.—“ History of the Ante- 
Christian Settlement ef the Jews in China,” by Dr. Macgowan, U.S. 


Secrion F,—ECONOMIC SCIENCE AND STATISTICS, 


President, Nassau W. Senior; Vice-Presidents, Sir J. P. Boileau, 
J. Heywood, Lord Fag AA Monckton Milnes, Right Hon. J. 
Napier, Sir A. Orr, Sir J. Kay Shuttleworth, Colonel Sykes, and 
W. Tite; Secretaries, W. Newmarch, E. Macroy, and Rev. 
J. E. T. Rogers. 

The President's address.—“ On the Systems of Poor-law Medical 
Relief,” by F. Purdy.—* On the Physiological as well as Psycho- 
logical Limit to Mental Labour,” by E. Chadwick, C.B.—* Dr. 
Whewell on the Method of Political Economy,” by ti. Fawcett, M.A., 
F. Trinity Hall, Cambridge.—“ On the True Principles of an In- 
come tax,” by the Rey. J. Booth, LL.D.—* Notes on various Efforts 
to Improve the Domiciliary Condition of the Labouring Classes,” by 
H. Roberts, F.S,A. 


Section G.—MECHANICAL SCLENCE, 


President, W. J. Macquorn Rankine.—Vice-Presidents, J. F. Bate- 
man, W. Fairbaira, J. Glynn, Admiral Moorsom, Sir J. Reanie, 
the Marquis of S.atlord, J. Walker, Professor Willis, I’. Webster ; 
Secretaries, P. Le Neve Foscer, Rev. B. Harrison, and H. Wright. 
The President, in ing the b of the section, took 

occasion to refer to the great loss mechanical science had sustained 
since the last meeting, in the deaths of Brunel and Stephenson. Hé 
pointed out the great advance that was gradually making in our 
application of steam. Tire economy now arrived at in the produc- 
tion of power from steam would, a few years ago, have been con- 
sidered tabulous. He mentioned also that, in America, the air 
engine was coming into use, small eugines on that principle being 
extensively used for actuating printing-presses and pumps. They 
were gradually progressing from small eugines to larger ones. The 
aye g however, hitherto received from America were very meagre 
in detail. 

The first business was, “An Interim Report on the Gauging of 
Water,” by ym why Posteras of Belfast.—‘ Report of the 
Committee on Steam-ship Perfor: ce.” 

“ On the Performance of Stcame Vesaile,” by Admiral Moorsom.— 
Admiral Moorsom described the points which, in various papers laid 
before the British Association, he has brought into issue, aud for the 
determination of which, data—only to be cbtained by experiments 
—are still wanting, viz., 1. There is no be method by which 
the resistance of a ship may be calculated udder given conditions of 
wind and sea. 2. Tne knowa methods are empirical, appro te 
only, and imply smooth water and no wind. 3. Lhe relations in which 

wer and 8 stand to form and to size are comparatively un- 

nown. 4. The relations in which the direct and resultant thrust 
stand to each other in any given screw, and how allected by the 
resistance of the ship, are unde-ermined. In order to resolve these 
questions specitic experlinents are needed, and none have yet been 
attempted in such manner as to lead to any satisfactory result. The 

Steamship Performance Committee of the British Association have 

pressed upon successive First Lords of the Admiralty the great 








value to the public service which must ensuc if the following | 
measures were taken, y.z., 1. To determine by specitic experiment | 
the registauce, under given conditions, of certain vessels as types; 
and, at the same time, to measure the thrust of the screw. 2. To | 
record the trials of the Queen's ships, so that the performance in 
smooth water may be compared with the performance at sea, both 
being recorded in a tabular form, comprising particulars, to indicate 





I from the known to the unknown? Do the performances 
of the Diadem, the Mersey, and the Orlando, inspire contidence ? 
Where are the preliminary experiments? Pefore any contract was 
entered into for the coustruction of the Britannia Bridge, a course of 
experiments was ordered oy the dirctors, which cost uot far short 
of £7,000,—and it was well expended. It saved money, and, per- 
haps, prevented failure. ‘This ship must cost pot less than £40,000, 
and may cost a good deal more when ready for yea. ut there is 
another of similar, and two others building of smaller, size. What 
security is there for their success? The conditions which such q 
ship as the W.rrior must full in order to justify her cost are deserving 
of some examination. The formidable nature of her armament, as 
well as her supposed impregnability to shot, will naturally lead other 
vessels to avuid an encounter. She must, therefore, be of wreater 
speed than other ships of war. To secure this, it is essential that 
her draught of water should be the smallest that is compatible both 


| with stability and steadiness of motion, and that she should not be 


deeper than the desgner intended. ‘To ensure steadiness, it is 
necessary, among other things, that in rolling, the solids, emerged 
aud immersed, should tind their axis in the longitudinal axis of the 
ship. ‘To admit of accurate aim with the guns, her movement in 
rolling should be slow and not deep. Every seaman knows bow few 
ships unite these requisites. It is not quite safe to speculate on the 
Warrior’s speed ; nevertheless, I will venture on an estimate, such as 
I have stated in the case of the Great Eastern, whose smooth-water 
speed | will now assume to be 15} knots, as before estimated, with 
7,732 horse power, when her draught of water is 28 (t, ber area of 
section, say, 1,650 square feet, and her displaceme.t about 18,088 
tons. The speed of the Warrior in smooth water ought not to be 
less than 16 knots, in order that she may force to action unwilling 
enemies whose speed may be 13 to 14 knots. The question | propose, 
is the power to secure a smooth-water 8,eed of 16 knots. Reducing the 
Great Eastern to the size of the Warrior, and applying the cor- 
rections for the difference of speed of } kuot, and for their respective 
co-eflicients of specific resistance, ‘0564 and ‘07277; the b 

wer for 16 knots is 7,643. Raising the Niagara to the size of the 

arrior, and applying the corrections for the difference of speed 
between 10°9 and 16 knots, and for their respective ¢o-eflicients of 
specific resistance ‘0797 and ‘07277, the horse power to give the 

arrior a smooth-water speed of 16 knots is 7.867, being an 
over the estimate from the Great Eastern of 324-horse power. 
the power required for the Warrior be calculated by adaptation 
from the Mersey and the Diadem, it would be 8,380-horse power, 
and 8,287 respectively, from which this inference flowg; that unleng 
the mistakes made in the fore and after sections of the Mersey an 
Diadem are rectiiied in the Warrior, she will require above &o 
horse power for a speed of 16 knots, notwithstanding her greater 
size and increased ratio of length to breadth. Before investing moi 
than a million and a-half of money in an experiment, commercit 
men would have probably employed a few thousand pounds in §010@ 
sort of test ag to the conditions of success. Perhaps such teat may, 
have been resorted to and kept secret for reasons of publig policy. 
Perhaps it is intended that the Wurrier’s speed should not ba greats 
than that which is due to five times her nominal horse-power, whic 
could not exceed 15} knots with 6,250-horse power, under the most 
favourable conditions, and may be much less, The British Associa- 
tion, by becoming the medium of collec’ facts and presenting 
them to the public, has done good service; but that service ought 
not to rest there. Collectively, the Association may be able to do 
little more. It can only act by affording public opitien a means of 
expession. But individual members may do much, Towards such 
opinion | am doing my part. I ask, in the causeof science, what is the 
system under which the Queen’s ships are designed and their steam 
power apportioned ; the organisation by which their construction and 
fitting for sea are carried on; the supervision exercised over their pro- 
ceedings at sea, in the examination of returns of performance and of 
expenditure? During part of 1858 and 1859 two committees *- 
pointed by the Admiralty collected evidence and made reports on 
dockyards and on steam machinery. 1 have read both reports with 
some attention. They are not conclusive, but they are entitled to 
respect. I have also read the replies and objections of the Govern- 
ment officers. There is a clear issue between them op some of the 
most essential principles of effective economical management and Re 
the application of science. A royal commission has veen appoin 
to inquire into the system of coutrol and management in the dock- 
yards. ‘This is so far good, but it does not go far enough. It does 
not comprise the steam machinery reported on by Admiral Ramsay's 
committee, and it cannot enter upon the questions | haye just enu- 
merated. Yet the eificiency of the fleet depends quite as much upon 
the adaptation of the machinery to the ship, and of ihe ghip to the 
use she is to be put to, as it does upon the uavner in which she is 
built. The commission ought to be enlarged both in ovjects and in 
nuinber of members. It consists of nve only.” 

A lengthened discussion followed the reading of thig paper. — 
Admiral FitzKoy fully concurred in the great importance vf 
subject discussed in the In hia opipion the change whi 
steam had introduced into our navy did not in say Wa a 
lessen the necessity for reliance oa our as our : 
No method on land would be found equal to our 
whether of woodor of iron. Steam was a question for pra 
nee, ont Covet most lable to them for ite solution. 
thought Admir oorsom une good service Ww pe. sever 
calling attention to it. Of kate yeara be taoughs the Kpvecicaus 
had gone a-héad of in this matter; ‘wy 4 Wt to 
have no shame ia following their leadi~Mr. W. Fairbairn 
said the rules formerly laid down were loos Kech day 
we were learning @ fresh lessyu. Our Kuowledge 45 fe- 

ards steam was in @ transition stale Goveroment shoull 
ake a grant of money, so that redable experbuacuts on & late 
scale might be made.—Mc. P. Barlow fully comcurred pith Ake. 
Fairbairn.—Captain Ryder suggested whether the Informat or 
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sought could not be obtained by making direct application to the 
captains of ships in her Majesty’s navy, supplying them with forms 
of return for the information sought.—Mr. Warre, M.P., thought 
the question raised by Admiral FitzRoy most important, and he 
asked if there was any information on the points referred ~ 
Admiral Moorsom, as regarded the French navy.—Mr. Carpmael, 
C.E., in answer to one portion of Admiral Moorsom’s paper, 
said he thought it would be easily seen what had induced the 
Government to make certain experiments in reference to cutting 
off the forward and outermost corners of the screw-propeller, 
and in reference to Griffiths’ propeller, when it was reco! ected 
that General Sir Howard Douglas, in his work on Gunnery. 
published some years ago, had called attention to the prejudicial 
effect produced by the use of the screw-propeller, as then formed, in 
the steering of ships, and also the great vibration which resulted 
from its use, both of which effects Sir Howard suggested arose from 
the same cause, viz., the striking of the forward edge of each blade 
of the Admiralty screw then in use against the quiescent water, and 
it was his recommendation that the forward corners of the screw- 
blades should be removed, and the edge curved in the place of being 
straight. The results of the Admiralty experiments showed that, 
by adopting this suggestion, the steering was improved, the vibra- 
tion lessened, and the speed increased. As regards Griffiths’ form 
of screw, the Admiralty had made their experiments on it owing to 
the favourable results which Mr. Griffiths had obtained in the 
merchant navy being pressed upon them. Griffiths’ propeller had 
a two fold action: first, he stopped out the central portion by a boss 
on the propeller shaft, in order to reduce the waste of power from 
the use of the parts of the screw blades nearest the axis, which are 
known to give but little propelling effect as compared with the 
power expended on them; secontly, he reduced the widths of the 
screw-blades as they departed further from the axis of motion, on 
the principle that the outermost parts having higher and higher 
velocity through the water, they require less and less extent of sur- 
face to produce the best effect, and that any excess in extent of 
surface beyond what acts advantageously, produces additional and 
useless friction. Mr. Froude pointed out that the position usually 
assigned to the screw in close juxtaposition with the heavy lives of 
the ship’s run, involved a partial diminution of the hydrostatic pres- 
sure under the after body, and a corresponding forced retardation. 
There was aiso a second, and practically more serious evil, due to 
the position of the screw boxed up between two sternposts, and this 
was felt with immense effect in line-of-battle ships, and others built 
of timber. In the Duke of Wellington, the sternposts are 3) in. in 
thickness; and the nature of the evil would be understood by ob- 
serving that, when the screw is lifted out of the water, and the ship 
is going ahead under canvas, the whole of the space between the 
sternposts is filled with water, which travels with the ship and at 
the same velocity and as part of her mass. When, however, the 
screw is lowered into its place, and in rotation, it follows that twice 
in each revolution the whole mass is dispersed with a velocity due 
to the speed of the screw, while the conditions which originally 
placed it there immediately come into — and replace it. The 
dispersion involves a very heavy shock on the shaft of the screw ; 
but, since the water of replacement must be taken up from that 
through which the ship is passing with full speed, and is compelled 
to assume that speed, the result is equivalent to a very heavy 
retarding force which fully neutralises the forward effort of the 
shock on the screw-shatt. In the Duke of Wellington the mass 
of water thus dispersed and replaced in each semi revolution can- 
not be short of 20. cubic feet, and if the ship be going ten knots, 
and making sixty revolutions, the retarding force must be about 
18,000 1b., out of the whole Dg oy force (probably 60,000 Ib.) 
which the screw developes. He then drew attention to the pheno- 
mena of the wake, or the current of water created by the transit of a 
ship, and the function of this in reference to propulsion ; and showed, 
by reference to dynamical principles, that the two sternward currents 
which the paddles create, must possess a sternward momentum 
exactly equal to the forward momentum of the wake, and could the 
currents meet the wake, would precisely neutralise one another, as 
far as forward motion is concerned. The screw, however, acts in the 
line of the wake, which, therefore, is exactly stopped by the effort of 
propulsion ; and, while with the paddle-wheel “ slip” is essential, could 
the screw be made to act to the best advan on the wake, it would 
be theoretically possible to obtain the propulsion without slip. The 
screw would propel the vessel by simply yo uae the forward 
current, without having to create a sternward one. Placed as it is, 
it acts imperfectly on the wake, and realises but a small part of its 
inherent advantages, yet it still gains so much as to make up in part 
for the disadvantages of its position. Could thescrew be placed 
quite clear of the stern, it might realise the full benefit of the wake, 
and avoid all the factitious resistances already described ; and those 
shocks which can be only palliated by such remedies as cutting off 
the angles of the screw-blades, would be got rid of altogether. He 
wished to add something on the rolling motion of ships, a subject he 
had carefully investigated at the late Mr. Brunel's request, in connec- 
tion with the Great Eastern. He had long been of opinion that the 


‘heavy rolling of a ship depended on her own periodic time,—con- 


sidering her as a pendulum—concurring with the periodic recurrence 
of the waves; and this view was verilied both by his practical and 
theoretical investigations. The periodic time of a ship as a pendulum 
might readily be calculated with tolerable accuracy, as it depended 
on the ship’s stability and on her moment of inertia; and he had 
found that the period must be almost exactly the same when the 
ship was rolling naturally on me oy when she was set rolling in 
smooth water. This depended on the curious proposition, that the 
surface of a wave was virtually level to a ly floating on it, and 
that on such a floating body as exactly followed the motion of the 
wave, a plumb-line having its “ bob” level with the water— or the 
bubble of a spirit-level similarly placed,—retained their stationary 
central position, whatever might be the angle of the wave. He had 
seen a little cork float like a life-buoy, carrying a central plumb-bob 
thus undisturbed in its centre, while it was on the hollow underside 
of a heavily-breaking surf, though the bob was actually above the 
int of suspension. ‘This depended on a fundamental proposition in 
Lyeredynamies, which showed that the angle of a wave’s surface 
was in exact correspondence with the translatory acceleration to 
which the particles forming the surface were subject. If we would 
carry a cupful of water without spilling it, we must “ cant” it to an 
an fe corresponding with the force we use to put itin motion. By 
help of this proposition it was possible to construct a differential 
equation, showing, with a very near approximation, what will be -he 
position of a ship at any moment on a series of waves of —_ 
period; and it appeared, that if their period of recurrence were iden- 
tical with that in which she would oscillate as a pendulum, about 
five successive waves would bring her on her beam ends, supposin 
her oscillation to take place without friction; though a very smal. 
deviation of the wave from that period would thwart the oscillation, 
and bring the ship to rest. The Duke of Wellington, on her voyage 
home from Lisbon, afforded a complete veritication of these views. 
The ship's periodic time had been ascertained to be twelve seconds, 
and in her previous trials in the Baltic and narrow seas where 
waves are not formed baving so slow a period, she had never been 
known to roll seriously ; yet, on the occasion referred to, when she 
encountered a three-days’ gale in the Bay of Biscay, and the seas 
then attained a twelve-second period, the ship astonished all who had 
previously known her by making rolling excursions amounting to 2U° 
off the perpendicular, The same results were shown, even more dis- 
tinctly, by experiments with floating bodies in a trough; and, in 
addition, it became clear that the degree of rolling was almost en- 
tirely independent of the sectional form of the floa body; that is 
to say, a sphere immersed to half its radius, to its whole radius, or 
almvst to + Apey oscillate as nearly as p:ssible alike in the same 


waive, provided, in each case, it is so loaded as to possess the same 
od; and he fully believed the same law held good as regards the 
orms of ships. ‘The reason why Symonite ships rolled excessively 


was not any special feature in their mid-ship section, but that they 
possessed an excess of stability, and therefore a quick period of 
rolling, and therefore more ly fell in with waves of correspond- 
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ing period. And, conversely, if we so rob any ship of her 
stability as to render her liable to be blown over by the 
slightest breeze, we shall find that, owing to her slow period, 
no wave that exists will be able to set her into oscillation. 
Admiral Moorsom said that the French acted on a different principle 
from ourselves; they used a screw of small diameter and with six 
blades, whilst we used screws of large diameter. 
(To be continued.) 








BOND AND HAYHURST’S MANUFACTURE OF 
TEMPLES FOR LOOMS. 


PATENT DATED 8nxp DeceMBER, 1859. 


Tus invention of Messrs. Bond and Hayhurst, of Burnley, | 


relates to the manufacture of “temples” by self-acting machinery, 
and more particularly to a certain description known as “ Elce and 
Bond's” patent roller ‘‘ temples.” The improved machinery consists 
in a suitable bed or frame, upon which two supports or carriers are 
placed to hold the piece of metal or “ blank roller,” of which the 
“temple” is formed whilst the surface is under the operation of being 
roughened or cut. This cutting is effected by a pointed punching 
tool fixed in a sliding tool-box or holder, capable of adjustment to 





various angles of inclination; upon this tool-box a hammer is 
caused to descend, striking the tool into the roller, and raising a 
metallic point, which is termed ‘rasp cutting.” Or, instead of the 
tool being inserted in a sliding holder, it may be attached to the 
hammer, which may act directly upon the roller. The roller-supports 
or carriers are provided with suitable mechanism and gearing to 
cause the “blank roller” or “ temple” to rotate and travel forward, 
so as by the simultaneous double motion the points are formed in a 
spiral course from end to end of the “temple,” the hammers and 
tool-boxes being actuated by cams and eccentrics on the main 
driving-shaft. After the “temple” has thus been roughly or “ras 
vel, having a countersunk die, whic 
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forms the roughly-formed projections or points into perfectly-shaped 
ins, and a more regular and perfect “temple” is produced than 
itherto done by hand. 

Fig. 1 is a side elevation of the apparatus, showing the hammer 
raised in the act of striking the sliding tool-box containiug the tool 
which rests upon the “ blank roller,” from which the “ temple” is to 
be formed; Fig. 2 is aplan view of the same; and Fig. 3 is an end 
view, showing the mechanism for actuating the hammers and screws 
for turning and propelling the “ temples.” In Fig. 1 a, a, is the bed 
and —— of the machine, in which the bearings 4, 6, carrying the 

anks’ c, c, slide in,and grooves being propelled by the 
screws d,d, such screws being turned by the pawl and ratchet-wheel 
e, e (Fig. 3), which receives motion from the cam _/, and thereby a pro- 
gressive motion is given to the“ temple blanks” c, c, a second motion 
round their own axis being imparted thereto by means of the toothed 
gearing g, 9, 9', g1, the toothed wheels g, g, being secured upon the 
ends of the screwed shafts d,d,and gearing with the pinions mi, 1, 
upon the slotted shafts 5, b1, which hold or bear the “ temple blanks,” 
by which combined means a spiral motion is imparted to the 
* blanks.” The hammers A, A, are raised to their full extent, which 
is limited by the springs i, i, by means of the cams &, &, and fall upon 
the tool-boxes /, /, containing the tools m, m, and force the tools into 


| the “ temple blanks,” and by so punching up the metal at a certain 


angle from the required projections or points in a spiral line or course 
around the “blanks,” which, when completed, constitutes a pair of 
‘temple rollers,” the points requiring finishing by a countersunk 
tool, either placed in the tool-box and actuated in a similar manner 
to the cutting tool, or they may be finished by hand, as preferred, so 
that each roughly-raised point is formed into a round point or pin. 
The tools are prevented from dragging upon the surface of the 
“blanks” as they progress and rotate after the blow is struck by 
means of the eccentric n, which forces forward the rod o terminating 
in an inclined plane, whereby the T-formed piece beneath the tool- 
box is raised, and thus the tool 1s lifted from the surface of the 
“temple” immediately after each blow is struck. 








TELEGRAPHIC COMMUNICATION WITH AsIA.—We understand 
that a vast plan for establishing a permanent telegraphic connection 
by land between Europe and the — countries of Asia has been 
submitted to Prince Napoleon, who has expressed himself favour- 
ably on the subject. The projector proposes to commence his line at 
Paris, conducting it through Belgrade, Constantinople, Teheran, 
Calcutta, Malacca, Canton, Pekin, ie. to Behring’s Straits, where a 
submarine cable will carry it over into North America. Skirtin 
the western coast of that vast continent, the line would pass throug 
San Francisco, and thence through Mexico, Panama, Lima, and 
Valparaiso. Here, turning off at a right angle, it is to cross the 
continent through Buenos Ayres, and end at Rio de Janeire. Will 


| not, we are inclined to ask, the barbarous state of many of the 





countries through which the line is to pass render its security 
extremely precarious ? 

Frencu Consumption or CoAL.—France consumes, at the pre- 
sent time, about 11,000,000 tons of coal, or about the same quantity 
that we annually export to foreign markets generally. Of this 
whole consumption, which is distributed as follows— 


For general manufacturing purposes 3-5ths. 
Domestic us@.. 2. .. cc o0 06 00 1-5th. 

Railways and the steam marine .. .. «. «+ 1-l5th. 
Mines and quarries .. .. «2 os oe «+ 1-25th. 


more than one-half is supplied by Pnportaties as has been pre- 
viously stated, the producers being England, Belgium, and Prussia. 
The quantities sent from each of these countries in 1858 were as 
follows :— 


In 1858, England sent .. 1,137,465 tons. 
»  Belgiumsent.. .. . 2,680,238 ,, 
on. BENS 66 ce co os 726,025 4, 

In 1850, England sent .. 500, ” 
» Belgium sent .. 1,700,000 ,, 


” Prussia sent .. ae os eo ee 20,000 ,, 
So that in “> years the increase for England has been 120 per 
cent., for the Belgian coal 50 per cent., and for the Prussian mines 
250 per cent. 
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WORSSAM’S 


PORTABLE DOUBLE 


PATENT DATED 9TH SEPTEMBER. 1859. 


DEAL 


FRAME. 





Tue above engraving represents a side and end elevation of a | 
portable saw frame for cutting deals, invented by Messrs. S. Wors- | 
sam and Co., of Chelsea, which differs from other frames for this 
purpose in being quite self-contained, and requiring no foundations | 
or excavations for oe 

The patentees claim for the following ee aay emer viz., first, | 
the construction of the connecting-rod, which is formed like a sling 
so as to allow of the rack which brings the deals forward passing | 
through the connecting-rod, one end of which takes hold of the top 
of the swing frame, whilst the other end is attached to the crank- | 

in of the crank-shaft, which revolves in gun-metal bearings fitted 
nto plummer blocks which are cast upon the foundation plate of the 
machine. 

By this arrangement a sufficient length of connecting-rod is ob- 

tained, without the necessity of placing the crank-shaft under- 
ground, and the machine becomes perfectly self-contained. 
1 Secondly, the arrangement for feeding the deals up to the saws by 
means of an eccentric paul having a V-edge, which works into a 
corresponding V-groove formed in the periphery of the feed-wheel ; 
an oscillating motion is given to the eccentric paul, in the same 
manner as to an ordinary paul or catch working into a ratchet- 
wheel, and when moved forward it bites into the V-groove in the 
feed-wheel and carries it forward. A similar paul is added, working 
upon a fixed pin screwed into the framing of the machine, which 
answers to the dead catch in the ratchet-feed, and prevents the feed- 
wheel from being brought back by the working paul when returning. 
The advantages of this arrangement are, that by it the rate of feed 
can be regulated to the greatest nicety, whereas with the ordinary 
ratchet-feed, the paul can only take one or more teeth and nothing 
between; and it is, moreover, much more certain in its action and 
less liable to wear than the ratchet-feed. 

Another improvement consists in the introduction of an air 
cylinder attached to the top of the frame, which is furnished with a 
piston, the lower end of the rod of which is connected to the ton of the 
swinging frame carrying the saws. An india-rubber valve opening 
outwards is placed on the top of the cylinder to prevent the air from 
entering when the piston descends, and thus a vacuum is formed at 
the back of the piston exerting a force equal to the weight of the 
swing frame and saws. 

By this means the necessity of a counterbalanced fly-wheel is 
avoided, and the frame can be driven at the rate of 250 strokes per 
minute without perceptible vibration, 








PATON’S VALVES. 
PATENT DATED Ist DECEMBER, 1859. 


Txis invention of Mr. Jobn Paton, of Glasgow, relates to the 
arrangement and construction of what are technically known as 
equilibrium or balanced pressure-valves of the duplex class, the 
object of the invention being the general improvement of the work- 
ing action of such valves, and the removal of the difficulties as 
regards the unequal and varying pressures upon the valvular details 
during the operations of op and closing. A ding to one 
modification of these improved valves, ~~. consist in each case of a 
spindle, having upon it, at the proper distance asunder, two disc- 
valves with conical or inclined faces, as adopted in ordinary lift- 
valves. Suitable faces are fitted up in the interior of the valve-casing 
or chest to receive these valves in the usual way, the upper valve- 
disc being somewhat larger than the lower one. A short distance 
above the upper valve there is fitted upon the valve-spindle a small 
solid piston or plunger arranged to work steam-tight in a short 
cylinder bored in or attached to the steam-chest cover, or carried in 
any other convenient way in the interior of the valve-chest. This 
cylinder is open at the bottom (at which end the piston is — 
and solid or closed at the top. Beneath the upper valve-disc latera 
openings are formed in the body portion of the valve, so as to com- 
municate with a thoroughfare in the valve-spindle, which is tubular 
at this part. This tubular portion opens up a communication with 
the small cylinder by means of diverging openings through the 
piston. The valve-spindle may be worked in any convenient way, 
and the steam or other fluid may be admitted to it either between 
the two vulve-dis-s or outside, or, in other words, above the upper 
and beneath the lower one, the exit of course taking place corre- 
spondingly. The effect of this arrangement is, that when the steam 
is admitted externally to the valve the upward pressure against the 
lower side of the piston relieves the equilibrium valve from a large 





| retain the lower T-shaped end of the valve-rod or spindle I. 





amount of downward pressure, and, when opened, the steam entering 


into the space between the discs finds its way through the hollow of | 


the spindle into the cylinder above the piston, and thus a downward 
pressure is given to the valve, which restores the equilibrium, and 


the valve can be closed again without any appreciable shock or | 


resistance. Instead of the piston above the valve, a flexible dia- 


phragm or other movable detail may be used, the essential object of | 


the invention being the fitting up, in connection with a duplex or 
equilibrium valve, a separate and distinet piston or working pressure 
surface for the pur of balancing the pressure during the opera- 
tions of opening and closing the valves. 

Fig. 1 is a vertical sectional elevation, Fig. 2 an elevation of the 
valve detached, and Fig. 3 is a plan of the valve corresponding to 
Fig. 2. According to this arrangement, the valve-casing or chest A 
is made of a tubular figure, the upper portion forming a cylindrical 
chamber in which the details are arranged. At the lower part of 
thie cylindrical chamber is cast an internal flange, in which is fitted 
the valve-seating B. The face of this valve-seating is bevelled and 
ground to correspond to the angle of the disc-valve C, which works 
be down in the annular seating B, the feathers D, on the under 

of the disc, serving to guide the valve. The stem E, which 


springs from the upper face of the disc C, connects the dise with the 
piston or plunger This piston has a groove formed in its peri- 
phery to receive the metallic spring packing G. On the upper face 
of the piston F are formed two overhanging lugs H, which “s hod 
e 
stem E of the valve is made hollow, and opens upwards from the 
lower face of the dise C. This tubular passag icates at the 
lower part of the piston F with two pay rectangular channels 
J, which open out on each side of the lugs H. The cover K of the 
valve-chest A is made sufficiently deep to admit of the lower part 
being bored out, so as to form a small cylinder to receive the 
piston F, which works steam-tight therein. ‘The valve-spindle I 
works out through the stuffing-box L in the cover K, which is fitted | 
in the usual manner with the gland M. The steam or other fluid 
enters by the lateral passage, shown to the left of Figs. 1 and 2 on 
the accompanying illustrations, and passes round the tubular stem E 
of the valve, and so exerts as much pressure on the lower face of the 
piston F in an upward direction as it does on the upper f:ce of the 
disc C in a downward direction. In this way the valve is main- 
tained in equilibrio, or in a state in which it is free to be moved in 








either direction up or down, irrespective of the pressure of the steam, 
the force of which is neutralised by the arrangement of the con- 
tiguous surfaces of the parts C and F. The valve is supposed to be 
actuated in the usual way from the engine, the reciprocatory move- 
ment imparted to the valve being communicated through or by 
means of the spindle I. When the valve is raised, the steam or 
other fluid passes down into the tubular passage at the lower part of 
the casing A, and thence to the engine or other purpose to which it 
is applied. Upon the opening of the valve, the steam or other 
fluid under pressure = also . through the tubular stem E, and 
out by the openings J, into the cylindrical space above the piston F; 
by these means the pressure which is exerted by the steam or other 
fluid on the under side of the valvular disc C is counteracted by an 
equivalent or nearly equivalent force exerted in the opposite direc- 
tion on the upper face of the piston F; in this way the valve is kept 
in a state of equilibrium, and free to move in either direction with a 
trifling expenditure of power. These valves, while embodying the 
general principle of construction for obtaining the equilibrium of the 
valve under all circumstances, may, with trifling modifications, be 
readily adapted for controlling the passage of steam or other fluids 
to suit any particular class of machinery or apparatus where such a 
valvular arrangement is needed. 





Lirenoat Stervices.—It appears that during the terrific gales of | 


the few months that have*passed of the — year, the lifeboats 
in connection with the Royal National Lifeboat Institution have 
been instrumental in rescuing 115 of our fellow-creatures frum a 
watery grave. The boats have also, on several occasions, assisted 
vessels with valuable cargoes safely into harbour; and their crews 
have assembled in rough weather many times, so as to be ready for 
any emergency that might arise. Nearly all the services of the 
lifeboats took place, as usual, during stormy weather and heavy seas 
—and frequently in the dark hour of the night; yet not a single 
accident happened either to the crews or the boats. For these 
valuable life-boat services, the Institution has paid their gallant 
crews £482, It is gratifying to observe, at the present day, on so 
many dangerous points of our coast, that no sooner is the minute- 


| gun heard, or the signal of distress seen, than the lifeboat speeds 


her way to the stranded ship. Who that has seen a lifeboat put 
forth in the very fury of a storm, but has watched the fight with 
the elements with intense excitement! Who that has seen the same 


boat return, laden with rescued human life, but has felt a sublime | 


emotion such as we experience only by witnessing heroic and self- 
denying acts!—The Ljfeboat Journal. 


Sourn Kenstncron Musreum.—During the week ending 7th 
July, 1860, the visitors have been as follows :—On Monday, y; 
and Saturday, free days, 5,855; on Monday and Tuesday, free 
evenings, 4,490. On the three students’ days (admission to the 
public 6d.), 2,051 ; one students’ evening, Wednesday, 145; total, 
12,041. From the opening of the Museum, 1,535,410. 


Tue Comet.—In the course of the next few days the position of 
the comet will be easily discernible by means of the splendid star of 
the first magnitude called Regulus, or « Leonis, which lies nearly in 
a right line with the two first stars called Delta and Gamma, of 
| Ursa Major, immediately after the tail. The comet will be close to 
Regulus on the 10th, and generally in the constellation of Leo between 
the 7th and the 11th. Its distance from the earth on the 10th will 
| only be 45,00,000 miles, and will therefore appear of at least double 
| the size it was last week. This is not the celebrated comet of 
| Charles V., or of 1556, which is expected to return either in this 
| year or in 1861 at the latest. 


American Prooress.—At the period of the Revolution our 
pulation did not exceed 3,000,000, and now it is nearly 30,000,000. 

| In 1850 our total population was 23,191,876, and we had about 1,000 
| miles of telegraph in operation. The census will be again taken this 
year, and it expected that our population will now number about 
30,000,000. In this important particular we have excelled, by 
rapidity of increase, all nations, whether ancient or modern, At the 
Revolution we found but thirteen states, but now we have thirty- 
three states and seven territories. Did mankind ever before witness 
such magical enlargement as this? Our commerce, in 1791, was 
valued at 52,000,000 dols. imports and 19,000,000 dols. exports. In 
1858 it amounted to the enormous sum of 282,613 150 dols. in im- 
ports, and 324,644,421 dols. in exports (specie included), Our ex- 
ports of cotton alone—a product entirely new since the Revolution— 
reached the unprecedented value of 131,886,561 dols. Our common 








now educate 4,100,000 of individuals annually. The geo- 
graphical features of our country are as follows :— ae 
Mean breadth of the United States from the Atlantic to the 
dé’ <« se wan es 60 & @ & te’ vo 6 2,480 
Length from north to south .. 1,840 
Land frontier) 4. 0s ce 00 ce 00 00 00 08 ce oe 4,070 
BQO GRSTD oc oc co cc ce 00 08 0 06 oe 1,250 
Navigation of the Mississippi and its tributaries 22,000 
Public lands, worth (at 125 dols. per acre) .. «+ 1,250,000,000 
Manufactures and mining produce in 1850 .. + 1,013,336,463 
Agricultural produce in 1850 .. .. .. «. + 1,640,000,000 
Real and personal estate .. .. «+ ee ee ee oe oe 8,000,000,000 
The last three items have been largely increased since the census of 
1850; and we think that one-fourth may be safely added to the 
totals. Our manufactures at that time employed 2,000,000 of 


persons, at an annual cost of 233,000,000 dols. for labour. — Scientific 
American. 


Raitway Accipent.—On Sunday afternoon an accident of a very 
melancholy nature occurred between Trinity and Granton, on the 
line of the Edinburgh, Perth, and Dundee Railway, by which four 
lives were lost, and tive or six person’ seriously injured. hen the 
news of the accident first reached Edinburgh, about half-past five 
o'clock, it was reported that the ordinary Sunday evening passenger 
train for the north, which leaves Edinburgh at 4°30 p.m., had run 
over the embankment into the sea near Granton, and much excite- 
ment was caused by the rumour, which increased as the persons 
injured were brought in cabs to the infirmary. The first report, 
| however, proved to be exaggerated, the actual fact—sufliciently dis- 
| tressing in itself—being that the accident had occurred to the engine 
and tender, while they were returning to the locomotive station at 
Scotland-street, after having safely conveyed the passenger train to 
| Granton. There were on the engine and tender at the time of the 

accident six persons, namely, David Mathieson, the engine-driver ; 
John M‘Kenzie Mathieson, the engine-driver’s son, a boy of about 
eight years of age; John M‘Kenzie, a brother-in-law of the engine- 
driver; Andrew Morgan, a pointsman at Scotland-street station; 
James Bolan, the stoker; and George Dall, a railway porter. The 
engine had just left Granton, about five o'clock, and was proceeding 
— along the line—which at that point runs close to the sea on 
| a high embankment—when, from some unknown cause, the engine 
and tender went off the rails at a point opposite Npbewaay yee: om he 
| little to the westward of Wardie Hotel, and dashed over the em - 
ment into the sea, a distance of about 30 ft., carrying with them the 
railing of a bridge which at that point crosses the road, and a portion 
| of the low pargpet wall skirting the line. Mathieson, the engine- 
driver, his som*his brother-in-law, and Morgan, the pointsman, 
were all killed on the spot, their bodies being very much mutilated. 
Bolan, the stoker, who jumped off immediately before the engine 
went over the embankment, escaped with a dislocated shoulder. 
Dall, the porter, had a marvellous escape with his life. He was 
carried over the embankment, and fell down the stone bulwark, close 
to the sea, it being nearly high water at the time. He was severely 
bruised and scalded about the face by the steam from the i 
The stoker was conveyed to the oe Infirmary, where he is doing 
well. The accident also Ited in injury to several persons who 
happened at the time to be sitting on the stone bulwarks beneath 
the railway on the north side, some of whom narrowly escaped with 
their lives. It appears that Thomas Gillies, a blacksmith, 
| at Stockbri had apy om dey by poe eg 








and two c , one of t an infant six months old, and the 
other a boy of six years of age. When the accident = the 
U were 


stones of the wall came down close to them, 
all severely scalded by the steam from the engine, 
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RAILWAY BRAKES. 

Sin,—As railway brakes are receiving so much attention in. your 
valuable paper just now, I venture to send you a sketch of one, 
which, if it have no other advant has at least novelty to recom- 
mend it; but I think it will be found, on examination, to supply 
nearly all that is requisite in an efficient self-acting brake. 

Before describing its mode of acting, I will point out what I think 
necessary to any brake lay:ng claim to the word “ good” as a prefix. 
First, then, it must be almost instantaneous in its action. | Secondly, 
it must be applied to every carriage in the train to one pair of wheels 
at least. Thirdly, it must permit the train to be backed, and must 
not be applied without, if I may so express myself, due cause; and, 
lastly, it must not “skid” the wheels. Of course I refer to self- 
acting brakes, of which there are many varieties before the public, 
but I think very few of them fultil the above condi ions ; all the 
self-ucting brakes I am acquainted with stop or “skid” the wheels, 
and the disadvantages attending this are well known: there is, I 
believe, one system, in which the brake blocks are acted on directly 
by the butlers, in which skidding does not occur, or at least is not un- 
avoidable; but, at the same time, from various causes this brake is 
anything but efficient. and has never come much into use, 

Newall’s brake has but one fault, but that, a serious one; it is too 
slow; it is hardly possible in anything of a To train for the guard 
to apply this brake in less than 10 or 15 secOnds, and during that 
time a train at 60 miles an hour would have run nearly a quarter of 
a mile, 

I will now refer to the sketch, which I need hardly say is only 
intended to illustrate the principle, and sot the actual mode of 
application of the brake, which may be modified in many ways to 
suit different circumstances. A is the carriage- wheel, B the framing 
and horn plate; F is an porns ! 


fp brake, hinged at L to the 
frame; C is a stout bar of angle-iron, shown in cross section at C 


in Fig. 2; D is a brake block, made of hard wood, and fitted to slide 
upon C, as shown in Fig. 2; C is jointed to the carriage-frame at X, 


th, ame Bo 







































and has an eye at M, to which is jointed the link-bar E; this bar has 
a link G forged on it, the slot in which traverses on the pin I, 
fixed in the lower end of F; it will be seen that this slot is struck 
from acentre different from M. The action of the brake is as follows : 
as soon as steam is shut off, and the engine brake put on, the carriages 
begin to press on one another, and the buffers are forced in; the 
buffer-rod is shown at T in the sketch. As soon as it is driven in 
an inch or two, it comes in contact with, and forces down. the tail 
O of the lever O N, moving on the centre R; the end N is thereby 
raised, and with it the link G, by means of the tie-rod K ; the con- 
sequence is, that both the brake blocks F and D are pressed, not 
very hard, against the tyre of the wheel. Now, it will be seen that 
both from the sloping position of C, and the shape of D, it (D) is 
calculated to act as a wedge and tighten itself and F against the 
edge of the wheel, if by any means it were forced upwards; and 
this the wheel does, for as soon as D is brought into contact with 
it, the wheel seizes it and forces it up higher, until it comes against 
the fixed stop W on C. Were it not for this stop, the link E would 
be broken, or the wheel skidded. As soon as the buffer runs out 
again, G E descends again by its own weight, thus releasing the 
wheel, when B drops down C to a stop at M, and is then ready for 
use again. 

Now, it will be seen that, firstly, this brake is almost instanta- 
neous in its action; secondly, it can be applied to one pair of wheels 
for going forward, and the other pair for going backwards, in every 
carriage of the train, and to the middle pair also, if desirable ; 
thirdly, it will permit the train to be backed, for it is obvious that 
the wedge principle will not be called into action unless the wheel is 
revolving in the direction of the arrow; and the pressure due to 
the action of G will be of little consequence in shunting or backing 
up to a platform; and lastly, it will not skid the wheels unless we 
construct it with a view to that re. The forward pair of 
wheels will always be those to which the brake is applied; but as, 
in backing. the wheels which were going first are now the last, and 
the last first, it will be necessary to prevent the brake acting on 
them; and this is done before the train starts by drawing out a 
handle at the side of the carriage, which throws UO (which is 
ph on R) out of gear, when, of course, the buffers have no 
effect. 

I ought to remark that there is precisely the same arrangement 
at each side of the carriage, connected by cross-rods, which keep the 
whole thing tirm. I have, of course, omitted many details, to 
avoid occupying your valuable space; but I think I have said 
enough to make my meaning plain. 

The brake is not likely to get out of order, and new blocks car 
be easily titted) Perhaps I ought to have said that there should be 
a spring made, very stiff and short in its action, at M, so as to allow 
for wear in the blocks. 

July 9th, 1860, ¥.? 


OPTICS, CHEMISTRY, AND ELECTRICITY. 


Srr,—In the “ Notes and Memoranda” in the Excrnerr of 27th 
April last, occurred the foilowing statement :—‘ The power of a 
triangular prism to refract the violet rays of light more than the 
red rays ig called its dispersive power, and it is found that flint 
glass, which contains a considerable proportion of the oxide of lead, 
possesses this dispersive powér in a much higher d than crown 
giass, Which contains no lead.” You will, perhaps, allow me space 
to inquire how these and other relative phenomena occur; in doing 
which I will be following out the line of my inquiry in previous 
comthunications, which you Were 80 good as to publish; and the re 
sults of Which inquiry, if founded upon a corfect view of the various 
operations in nidture and their causes, will be seen to be of the 
greatest importance in science and ih art. And to denote at the 
outset what seetiia to Me fo be the catise of the optical phenomena 
above alluded to, 1 would uisk—Is the difference in the refractive or 
dispersive power of the two teow constituted prisms not the 
result of thé chéhiieal detion between the matters of the prisms and 
the matter or atoms Which ovedsion light ? 

Matter, Or State of itidtter, occasioning light, and Known by 
the nme of ettier, ) ped the whole solar system, and, so far as 
kriown, all space. Its vibrations form a link in the long and wide- 
of causes and effects, which fn one branch of their 





reaching cha 


action result in occasioning in the human being tlie sensation of 





light, and his consequent power of sight. Ether is matter in, it is be- 
lieved, its state of ultimate solution—of greatest tenuity—unless, 
indeed, any one of its component parts, to be immediately mentioned, 
is of greater tenuity than ether itself. Nature does not appear to 
have given us the means of recognising matter in a state of greater 
tenuity than ether or its component parts, for we have no organ of 
sense finer or more delicate than the eye; and it may, therefore, be 
most justly and rationally inferred that matter in a state of greater 
tenuity than ether does not exist, otherwise we would have been 
provided with an organ for its recognition. al 

The combined action on, through, and of, ether, resulting in the 
sensation of light (and also of heat) is observed, by using the prism, 
and by means of the rainbow, to give rise to other optical sensations, 
known as the seven colours of the spectrum. These seven colocrs 
are resolvable into, and, it must therefore be inferred, are, formed 
from. three of their number; and these three Mr. D. R. Hay has 
shown conclusive reason for holding to be red, yellow, and blue. 
But these colours, or sensations, must, it is clear, be themselves 
occasioned by the action of their corresponding matters or Atoms, 
each sensation or colour being the result of the ac'ion of its own 
peculiar matter or atoms giving rise to its own peculiar vibrations 
upon the surrounding ether, and being thus recognised by the bi 4 
and brain. And the important inference—an inference of the 
plainest and most undeniable order—to be drawn is, that ether, the 
matter of light, is composed of three primitive kinds of matter or 
atoms. 

I have no time, and you have no space, for an exhaustive treatise 
on the subject; but it may be stated, that on carefully considering 
the way in which the three elemeuts, or primitive kinds of atoms, 
are found to compose ether, and are seen to act; and also, taki 
into account the general teachings of chemistry and electricity, it 
seems to me to be clearly inferrible that there must be an affinity or 
attraction existing between these three different kinds of atoms; 
that that affinity for each other is satisfied when they exist together 
in the state of ether; that each one of these primitive kinds of atoms 
has for each of the denser kinds of matter, gaseous, liquid, and solid, 
a greater or less peculiar affinity or attraction, such attraction vary- 
ing as regards each of the primitive kinds of atoms (arising from a 
cause to be after-mentioned); and that the three kinds of atoms 
may thus be separated from each ether, and under favourable cir- 
cumstances are seen to be so, a phenomenon known under one of its 
aspects by the name of refraction. And in this way can be ex- 
plained the optical phenomena quoted at the beginning of this com- 
munication from your “ Notes and Memoranda.” Why is the dis- 
persive power ter in the case of the one prism than in that of 
the other? The answer, it is believed, must be, that it is owing to 
the differences in attraction between the different matters in the two 
different kinds of prisms, and the three different kinds of matters or 
atoms in ether. 

Having arrived at these conclusions, and having further carefully 
reflected on the whole elements, so far as I am able to recognise 
them, involved in the inquiry, both in the optical, the chemical, and 
the electrical points of view,—I beg leave to state with the greatest 
deference that I have been led to draw the following conclusions :— 

a) That the atoms which occasion the red colour in the spectrum 
are those which, by condensation, eventually form in succession (1) 
oxygen, (2) fluorine, (3) chlorine, (4) bromine, and (5) iodine. 

2.) That the atoms which occasion the yellow colour are those 
which, by condensation, eventually form in succession (1) hydrogen, 
(2) phosphorus, (3) arsenic. The latter two may, however, be 
sli.htly intermixed with another element—especially the last with 
nitrogen. 

(3.) That the atoms which occasion the blue colour are those 
which, by condensation, eveutually form in succession (1) carbon, 
(2) boron, (3) silicon, (4) the diamond. 

(4.) That all the other numerous varieties of matter existing in 
the world, and elsewhere, it must be inferred, throughout at least 
the solar system, are formed, some of them, by the further conden- 
sation of the three primitive kinds of atoms, and the others by the 
intermixture of such atoms in their primitive or in their condensed 
states and their further condensation. 

(5) It is further inferred that the electric fluids are the primitive 
atoms as they exist in ether; each kind being separated from the 
others by means of the attraction of the more condensed atoms— 
oxygen, it is supposed. having an attraction for the hydrogenic and 
carbonic atoms of ether, and surrounding itself with them, and so 
on with hydrogen, carbon, &e. 

(6.) It is also inferred that nitrogen is a combination of the red or 
oxygenic and the blue or carbonic atoms, just as water is a combi- 
nation of the red or oxygen and the yellow or hydrogen atoms. 
Nitrogen and water are very much alike in chariicter, They have 
no taste, colour, or odour; no action upon colo matter; they 
neither burn nor rt combustion; and they cannot maintain 
animal respiration. itrogen, it is further believed, is the essential 
and never-absent element in all true metals, and especially pre- 
domiatyt in those of a tenacious nature. In short it may be said to 
form metal, which metal, by being in various condensed states, and 
by being mixed up with other substances, forms specific metals. 

I shall not trespass further on your space at present in the further 
elucidation of the matter. But it is evident that, if these views be 
correct, the doctrines of optics, chemistry, and electricity will 
undergo considerable modification. ‘The facts on which these three 
sciences are founded will, in so far as properly apprehended, support 
these views, while it is submitted that the views are in entire har- 
mony with the pen | and variety of nature, and they will enable 
us to account for several results in the three sciences not hitherto 
known how to be accounted for, 

Before concluding I may remark that the three kinds of atoms 
composing the matter «f light being seen to be so different in their 
operations and effects, it must be inferred that they differ in quan- 
tity and in quality, in shape and in size. There is strong, or, indeed, 
conclusive, optical and chemical reason for holding that the red or 
oxygenic atoms ere the heaviest, the blue or carbonic the lightest, 
while the yellow or hydrogenic are intermediate in weight, as well 
as in their position in the spectrum. 

l intend to trouble you with another communication in further 
support and application of the views now put forth, going more into 
detail as regards the various sciences. But it may perhaps be some 
time before I can do so, not being favourably situated in certain re- 
spects for that purpose. Your readers will now, however, have a 
gencral idea of what may be called the synthetic, as contrasted, yet 
combined, with the analytic mode (now so long pursued by chemists) 
of accounting so far for things as they are now seen to be in the 
world. K. 
Edinburgh, 55, Cumberland street, July 10th, 1860. 


CONSTRUCTION OF CANNON, ETC, 

Sir,—Mr. Longsdon considering, I suppose, that discretion is the 
better part of valour, proposes to adjourn the question of the relative 
merits of Mr. Krapp’s cast-steel and my gun-metal until the coming 
Exhibition of 1862, I should much prefer settling the question at 
once by actual proofs. I have already said that Mr. Krupp’s steel 
is excellent for guns: but I believe mine will be found superior to 
it, and when my guns are tested I hope the operators will divest 
themselves of “pity,” and not be afraid of bursting and spoiling 
— nice guns, as seems to have been the case at the Vincennes 
trial. 

With regard to the large mass of steel now at Woolwich, Mr. 
Longsdon said the ends were broken off. He now says “cut off,” 
which makes all the difference. Mr. Longsdon’s answer to my 
question as to the tyres is no answer at all. If cast metal is solid, 
and as tough when cast as it can be made by rolling, it stands to 
reason that it is cheaper and better to cast the finished tyre at once, 
than to cast a large block, slit this along the middle, spread it, and 
roll it into a finished tyre, and in this opinion I am certain I shall be 
confirmed by any engineer to whom the matter is propounded. 

Now, if Mr. Krupp’s metal can be cast free from honeycombs, and 
if, when thus cast, it is tough enough for guns without hammering 
or rolling, why does not Mr. Krupp cast his tyres in a ring at once 





of the finished or nearly finished size? There are but two reasons 
why he does not do this; either the metal is honeycombed., or it is 
not tough enough without rolling. The only escape from this dilemma 
is to make the supposition that he adopts the expensive tedious pro- 
cess he actually employs, because he chooses to adopt it, and this I 
think is most improbable. Therefore, I shall take the liberty of still 
believing that Mr. Krupp’s ingots are no exception to the universal 
rule, which holds d in every instance, viz., that as long as iron is 
a highly combustible metal, so long must it deflagrate and cause 
honeycomb when melted in the state of soft steel. If Mr. Longsdon 
has been inside Mr. Krupp’s ingots, and has ascertained that they 
are solid, I must, I suppose, forego my opinion. My gun-metal when 
cast, and neither rolled nor hammered, is as tenacious as hammered 
steel, and is perfectly solid; therefore, I think I am justided in 
saying that wheel-tyres could be better and more cheaply manufac- 
tured by being at once cast nearly the finished size, than if they 
were cast, slit, and rolled by Mr. Krupp’s methods; and this not- 
withstanding Mr. Krupp’s perfect confidence that the tedious and 
roundabout method is superior to the direct one. My remarks about 
a Government supply of cannon do not apply to my case as they do 
to Mr. Krupp’s; the latter gentleman has ail the means and appli- 
ances for boring and tinishing guns, and I have not, or should need 
no one to make trials fur me; as it is, | can only cast the guns. 

Falstaff’s two men in buckram ultimately grew into eleven men 
clad in that furcine material. The strength of my gun-metal may 
pooemay be found te increase in the same ratio. I merely gave the 

reaking weight 48} tons per inch of one specimen of my gun- 
I nowhere said that that specimen was 
the strongest I could make. There are in fact stronger specimens 
lying at Woolwich which have not been tested. It may be ditlicult 
to Mr. Longsdon to comprehend how gun-metal can be made to bear 
80,000 lb. per square inch more than the strain which the metal of 
the Armstrong guns will bear; but it is a fact that I can make such 
metal, and that | am ready to submit it to the proof. In conclusion, 
by all means let my metal stand by its merits, or fall from its defects, 
when put to the proof fairly; all I ask is a fair field and no favour, 
and in that case, I have no fear that old England will be beaten in 
gun-metal or steel by the manufacturers of the Rhine, or of any 
other part of the civilised world. Rospert MusHet. 

Coleford, July 10th, 1860. 

COLONEL SHAFFNER ON TELEGRAPHIC INSULATION, 

Sir,—Many of your readers who have perused Colonel Shaffner’s 
“Telegraph Manual,” lately published in New York, may have 
been somewhat surprised to find, in the chapter upon Gutta-percha 
Insulation, the following statements on the subject of the properties 
of gutta-percha and india-rubber respectively (p. 528). 

* Gutta-percha is a non-conductor of cold, heat, and electricity ; 
_ in its natural state, is non-elastic and with little or no flexi- 
bility. 

“ India-rubber is a conductor of heat, cold, and electricity, highly 
elastic and flexible.” 

It need scarcely, at the present moment, be asserted that the 
statement regarding the conducting properties of caoutchouc is con- 
trary to experiment and practice. Emanating, however, from so 
high an authority in telegraphic matters, whose opinion must be of 
considerable weight, it certainly deserves some comment; the more 
so that Colonel Shaffner, in a di ion on this question which took 
place at a recent meeting of the British Association at Oxford, 
appears to have stated that his views on the subject had been modi- 
fied to a considerable extent. It may also be of interest to ascertain 
whether the -tatement referred to might not have been founded upon 
experiments with some exceptional specimens of the gum. It is 
possible that Colonel Shaffner, who is now in England, may himself 
enlighten your readers and myself upon this point, and perhaps have 
occasion to correct a statement which may be productive of error in 
regard to the important subject of toerennle insulation. 

ESMOND G. FitzGERALD. 
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Tux Lonpon Revirw.—A new weekly periodical bearing this 
title made its first appearance on Saturday. If we may accept the 
first number as a fair sample of what we may expect for the future, 
we augur well for its prospects. It is conducted by Mr. Charles 
Mackay, a host in himself, but he is supported by a staff of able 
contributors, men well known in the walks of literature. 

Coat 1n Russta.—During the year 1858 there was an increase in 
the importation of coals at Bt. Petersburg; in 1857 there were im- 
ported 142,000 tons, and in the following year 270,000 tons, giving 
an increase in that city alone of 128,000 tons. There has been a 
considerable demand for them for the use of steamboats, manu- 
factures, and, to a certain extent, railways; they are also used in 
the worksbops and factories. Till now it has been considered more 
economical and less injurious to the machinery to use wood; but as 
the supply cannot keep up with the demand, coal will become more 
general on Russian railways; but a few years will see large supplies 
sent from the Ural mountains. At present the pits can hardly be 
said to be properly worked, and from the defective means of trans- 
os they would be too expensive to be of any advantage. The 

ussian Government uses annually in St. Petersburg 35,000 tons, 
the price for steam purposes being about 24s. per ton—for house 
purposes about 30s. per ton, delivered. 

Britisu AssociaTion.—Fairbairn President! These two words 
announce the story of the British Association for the year to come. 
Manchester being the place selected for the meeting of 1861, it has 
been thought both just and gracious that the honours of the chair 
Should be given to a representative man of that great city. How 
rapid and how democratic is the movemen: of English life! Mr. 
Fairbairn was a grown man at a time when Manchester was 
scarcely known south of the Trent save as a town of cotton, just as 
Dunstable may have been known as a town of straw; when it had 
no representative in the House of Commons and scarcely any repre- 
sentatives in the republic of science. Yet he has lived not only to 
see its political representatives among the tirst in influence at West- 
minster ; its scientitic representatives seated among the highest in all 
learned societies; its social and commercial representatives, its 
mayvrs and aldermen, received with distinction in the most ex- 
clusive and aristocratic city of the empire; and himself chosen by 
the most illustrious men of this nation, assembled in the classic 
halls of Oxford, to succeed to a dignity vacated within the past 
week by the august consort of the Queen. How different from the 
day when Dalton first intimated to the world without, that Man- 
chester was not a mere cotton ball! The whole world of science 
will ratify the choice of Mr. Fairbairn for the Presidential chair.— 
Atheneum. 

Curious Drscovery.—Many of our readers are well acquainted 
with the various conjectures to which the discovery of certain 
hatchets made of flint, and imbedded in the diluvial soil near Amiens, 
gave ris2 several months ago; the obvious conclusion being that the 
human race must have existed at a much remoter period than that 
which the age of the soil in which human bones are still to be found 
would seem to warrant.—A discovery tending to contirm this view 
has just been communicated to the Royal Academy of Sciences at 
Turin, by Advocate Gastaldi. There exists, in the immediate neigh- 
bourhood of Arona, on the Lago Maggiore, a large peat-moor, once a 
lake, called Mercurago ; and this M. Gastaldi visited, first, in company 
with Professor Desor, of Neufchatel, and subsequently alone, with a 
view to ascertain whether it contained any traces of subaqueous 
habitations, such as have been discovered since 1854 in some of the 
lakes of Switzerland. Although in this respect the researches of 
those gentlemen do not seem to have led to any positive result, they 
nevertheless have brought to light several fragments of pottery, and 
a canoe consisting of the hollow trunk of a tree, all imbedded in peat 
at the depth of a métre. Although peat belongs to the alluvial 
formation, yet the fact of its having been accumulated to such a 
height above the canoe proves a very high antiquity ; the peat- 
moor of Mercurago cannot have been formed in jess than thirty 
centuries; so that at the lowest calculation the cano2 in question, as 
well as the fragments of pottery, must date from 400 years before 
the foundation of Rome. 
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ASSOCIATION OF FOREMEN ENGINEERS. 


On the night of Saturday, the 7th instant, the ordinary month] 
meeting of the Association of Foremen Engineers took place at their 
rooms, St. Swithin’s-lane, City, Mr. Joseph Newton, of the Mint, in 
the chair. 

After the despatch of some preliminary business of a routine 
nature. 

Mr. James RoseERTsON, iron merchant, of Bankside, and an hono- 
rary member of the society, proceeded to read a paper “On the 
Development of the Iron Trade.” He took occasion to remark, in 
the first instance, that he eg Sg with pleasure to the request 
of the chairman, because he felt ight that each member, whether 
ordinary or honorary, should cminds his quota to the general 
stock of information which it was the purpose of the Association to 
garner ap. Proceeding next to the subject he had chosen, and 
which might be considered a continuation of his former paper, read 
in March last, “ On the History of the Iron Trade,” Mr. Robertson 
said he should commence with the year 1740, which was at once 
the period of a great depression in the iron manufacture of this 
country and of the dawning of its revival. It would be his agree- 
able duty to show how this great branch of industry had grown to 
such giant-like proportions as it now boasted—how the little brook 
of 1740 had swollen to the mighty river of 1860; and how wealth, 
and power, and progress had accompanied its development. About 
the time to which he referred, the peaceful as well as the warlike 
arts began to show symptoms of improved cultivation. Wooden 
ploughs and wheel-less wagons were disappearing, and guns and 
swords of larger calibre and better quality began to show themselves. 
The spirit of war hovered over Europe. The contest of the Austrian 
succession was at its height. Russia and Turkey were fighting each 
other. At home, the Jacobite struggles were being fitfully made, 
and Charles Stuart was pushing his claims to the throne. 
These, therefore, were bustling and anxious times. The note of pre- 
paration resounded with increasing clamour, and “ Brown Bess” had 
many suitors. Whilst war and tumult were the order of the day, 
commerce, nevertheless, was not asleep. Its course may have been 
somewhat diverted from its previous humdrum route, but its activity 
increased. It was about the years 1669-70, when cotton first became 
an article of export. On the 15th of July, 1769, Arkwright took out 
his first patent for improvements in its mode of manufacture; and 
this date marks an important epoch in the annals of the iron trade. 
Arkwright, as was well. known, followed the humble occupation of 
barber, and he perfected his wondrous inventions under difficulties. 
His wife, in order to induce a closer attention to his powder puffs 
and pomatum pots, broke his mechanical models and put every 
obstacle in the way of his advancement towards the temple of Fame. 
Perseverance, however, that alchemy of modern times, tided Ark- 
wright over all his difficulties, domestic and mechanical, and to him 
the cotton and the iron trades owe much. The reader next adverted 
to the riotings and destruction of hi quent upon the 
introduction of power-looms; and contrasted the ignorance of the 
working classes of the last century with their high intelligence now. 
Coming to the architect and the civil engineer, it was shown how 
much the country is indebted to their talents and their labours. The 
construction of cast-iron bridges, and the formation of canals, gave 
ample room for illustration, and this was taken advantage of. The 
dignified repose of Southwark Bridge, compelled by the infliction of 
the paltry toll exacted from passengers, induced a passing remark ; 
and Mr. Robertson then came to the colonial possessions of Great 
Britain. These were great markets for the mineral productions of 
the United Kingdom, and to guard them from aggression the navy 
of England was augmented towards the close of the last century to 
a very great extent. Ships were of no use without anchors and 
cables, and hence a further fillip was given to the iron manufacture 
of the country. Great Britain was the greatest coloniser of the 
world, and prosperity has attended her labours in this direction to 
an extraordinary degree. Prior to the breaking out of the conti- 
nental wars Spain boasted the richest colonies, but now it might be 
said of that country, 

“Oh ! how art thou fallen, 
Lucifer, Son of the Morning !” 
The shipping now employed between the Canadas and this country 
amounted to at least 2,000,000 of tons annually, and the Prince of 
Wales would presently be amazed at the extent and wealth of those 
noble countries. 

Advancing now to the chief agent in the development of the iron 
trade, the steam engine, “that modern Hercules, born of the in- 
genious brain, and nurtured by the skilful hands of the mechanic,” 
the reader of the paper gave a biographical sketch of its history and 
progress, from the Marquis of Worcester to James Watt, and traced 
the life of the last-named from his cradle at Greenock to his grave 
at Handsworth. He did not do this because his hearers were un- 
acquainted with the facts he adduced, but because it might “lift 
the curtains from the ancient cells of early memory,” and like a 
fragrant breeze refresh it. 

uch statistical information interspersed the paper, and with a 
peroration wherein a hopeful anticipation of still increasing pros- 
perity for the engineer formed a main feature, Mr. Robertson re- 
sumed, amid loud and long-continued applause, his seat. 

Mr. Buckte, Royal Mint, said he did not rise for the purpose of 
discussing the eloquent and lucid dissertation they had heard, but 
for the purpose of endorsing the statements which had been put 
forth in regard to the private and public character of Watt. He 
had had the honour of being employed at the works at Soho, 
which Watt, in conjunction with Boulton, might be said to have 
founded ; and he had had ample opportunities, which he flattered him- 
self had not been lost, for comprehending the qualitications of that 
mighty spirit. He considered Watt to have been the discoverer of 
the composition of water, as well as the teacher of its most profit- 
able use in the form of vapour. 

Mr. StaBier added his meed of approval to the commendation of 
Mr. Buckle, so far as the paper they bad heard was concerned ; but 
until then he had given Cavendish the credit of being the discoverer 
of the composition of water. 

Mr. Keyre thought the paper excellent in its way, but scarcely 
practical enough. 

Mr. StaLEy gave a humorous account of the prejudice which 
once existed against the introduction of cast-iron beams for steam 
engines. Nothing but timber, it was thought, would do for the 
purpose, because in case of a “breakdown” it would give time to 
those below to get out of the way. 

The CHAIRMAN expressed his gratification with the paper, which 
he considered reflected infinite credit on its author. The subject was 
deeply interesting, and had been handled in a masterly way. If it had 
been ible to have combined the eminent practical ability of Mr. 
Keyte with the literary talent of Mr. Robertson no doubt the con- 
junction would have resulted in something of a superior kind; but 
as this was not = the Association would probably accept 
information from both gentlemen when it was convenient for them 
to give it. Mr. Keyte perhaps would furnish the next paper. In 
conclusion, he would propose that a cordial vote of thanks be given 
to Mr. Robertson. his was done nem. con. ; and the latter gentle- 
man having briefly acknowledged it, the meeting, which was a very 
crowded one, came to an end. 











Tue Great Norta Atiantic TeLecraPH.—The late Arctic 
cruiser Fox, which is about to be despatched on survey service in 
connection with this undertaking, is now lying in the Southampton 
Docks for the purpose of undergoing the necessary re-fitment. She 
will be commanded by Captain Allen Young, and will be accompanied 
by an adequate statf of pene as Ao aphers, geologists, and 
surveyors, and a marine painter. e Danish Government will 


send out two commissioners in the Fox to report upon the survey. 
The yee her sg by our Government to take the soundin, 
has already ed on het mission, and it is expected she. wil be 
absent from three to four months. The Fox be ready for sea 
about the middle of July. 








NOTES AND MEMORANDA. 

Bees will sip a solution of salt with avidity. 

Firty years ago a steam engine of 40-horse power cost £4,000. 

Acassiz and Gould estimate that there are 250,000 species of living 
animals. 

CLoruine made of animal substances is warmer than that made 
of vegetable fabrics. 

Ir is estimated that the annual loss by wear of the gold coinage 
of the world amounts to £480,000. 

Tue gold digger in California and Australia earns, on an average, 
fifteen shillings and tenpence per day. 

Tue surface of the Adriatic is not level, but slopes like a river, 
from the Lagoons of Venice to the eastward. - 

Sea-WaTER contains about 2:7 per cent. of, salt or nearly 4 oz. to 
the gallon, or a bushel in from 30)) to 350 gallons, , 

Tae Church of St, Peter, at Rostock, has a tower 420 ft high, 
which is visible to navigators about 20 miles off the coast. . 

Tue Scientific American gives an illustration and elaborate 
description of a newly-patented invention for skinning eels! 

Tue great aeiial coalfield or smoke-cloud over London contains 
annually no less than 200,000 tons of fuel that escape up our chimneys. 


Leap and copper in an economical point of view are the best 
materials for roofs; the only objection is, that the first expense is 
so great. 

Tue roof over the railway-station at Liverpool is 374 ft. in 
length, and of 153 ft. span; the height of the springing is 25 ft. and 
to the crown 55 ft. 

Ev«&ry square inch of oak will bear, on an average, 7.000 lb. 
compression or tension, and may be safely loaded with 3,500 Ib. for 
any length of time. 

Ir is assumed that in Great Britain the pockets of the inhabitants 
are permanently charged with an average aggregate of at least 
£8,000,000 in gold. 

Tue nearest of the brightest stars in the southern hemisphere is 
at twenty-one billions of miles distance, and its light would require 
three years and a quarter to reach us 

‘LE quantity of solar light is more than 300,000 times that of the 
fall moon; that is, if the firmament held 300,000 full moons their 
united splendour would be inferior to that of the sun. 

Dr. Lots has found arsenic, sometimes in large quantities, in 
various specimens of brass upon which he has experimented. The 
fact is recommended to the careful attention of medical jurists. 

Tue fossil floras of France, England, Germany, &e., exhibit 
ferns nearly 50 ft. high with branches 9 ft. in circumference, proving 
that Europe pos-essed at one time a very high range of temperature. 

For rooting, a square (100 ft. superticial) of zinc will weigh 
about 1 ewt.; of lead, from 5 cwt. to 7 ewt.; of slating, from 
54 cwt. to 7} ewt.; of pan-tiling, 7$ cwt.; of plain tiling, 14 ewt. 
to 16 ewt. Ms 

The root over the Birmingham Station is about } of a mile in 
length, and varies from 191 ft. to 212 ft, in width; the total height is 
84 ft. 1t contains a little more than two acres of glass, which alone 
weighs 115 tons. 

Tue diminution in the pressure of the atmosphere is attended with 
congestion of the capillaries, a copious perspiration, and apoplectic 
seizures ; and sudden deaths occur as the result of this condition of 
the capillary circulation. 

Wuitst the earth moves 68,305 miles an hour, or more than 
1,000 miles a rainute, Mercury moves more than 100,000 miles an 
hour, nearly 30 miles a second; whence chemists use his symbol to 
denote quicksilver. 

Wuire and light-coloured clothing is that which is best adapted 
for all seasons and climates of the world. Dark colours absorb heat 
in the summer when it is not wanted, and radiate heat in the winter 
when it needs to be husbanded. 


THE cypress of Soma, in Lombardy, is perhaps the oldest tree, of 
which there is any record, ii the world. The Abbé Beligo states 
that there is at Milan a chronicle which proves that it was a tree in 
the time of Julius Cwsar, p.c. 42. It is 121 ft. high. 

Tue distance within which a train of given weight can be brought 
to rest by a given number of brakes will be in proportion to the 
square of its speed, that is to say, with a double speed it will re- 
quire four times the number, and with a treble speed nine times the 
number of brakes, and so on. 


Tue surface of a river is not flat, considered athwart the stream, 
but convex. This is ow ng to its motion. The side waters are with- 
held by the sides, and every filament is moving more slowly than the 
one next it towards the middle of the river, thus producing con- 
vexity of surface. 


Ar the Restoration there were only 200,000 chaldrons of coal im- 
ported into London ; in 1775, 500,000 arrived; quantity which bad 
increased to 900,000 at the beginning of the present century ; at this 
time nearly 5,00v,000 of tons are received annually in the metro- 
polis by land and sea. x 

Ar the depth of 2,430 yards water will boil; lead melts at the 
depth of 8,400 yards. There is red heat at the depth of seven miles; 
and if we adopt the temperatures as calculated from Morveau’s 
corrected scale of Wedgwood’s pyrometer, we find that the earth is 
fluid at the depth of 100 miles. 


A CalcuTra engineer suggests that all the deviations to the 
~ -¥ from the straight line to the target, in the recent practice with 
rifle cannon at Southport, may be attributed to the different velocities 
in different parailels of latitude caused by diurnal rotation, the 
tendency to diverge being in proportion to the speed of the moving 


ly. 

Tue beds of rivers by no means form themselves in one inclined 
plane; the continual track of a river is a succession of inclined 
channels, whose slope diminishes by steps as the river approaches 
the sea. In a valley a river generally adheres to the steepest hills, 
and this without regard to the line of its course, and whether the 
hills advance into the plain or retire from it. 


Ravenna, which was in the Augustan age at the extremity of a 
swamp—though nevertheless a tine city, containing extensive docks 
and arsenals, beng the great military port of the empire, where 
Augustus laid up his great ships of war—is now an Italian mile from 
the sea, and surrounded by vineyards, whilst the old city is fuund to 
be 8 ft. below the level of the sea at low water ! 

Proressor Airy has found that the wind never blows directly 
from the south, and that it never blows steadily for any period of 
time, exept from eight points of the compass. When in any other 
quarter it is merely shilting round to one of these points. Between 
the W. and N.W. is one point of duration; between N. and E. 
another; and another between the E. and 8 8.W., which, with the 
N., the W., and the E., make the eight points alluded to. 


It is stated by Sir John Herschel that there are stars so infinitely 
remote as twelve millions of millions of miles from this earth; so 
that Jight, which travels with a velocity of twelve millions of miles 
in a minute, would require two millions of years to travel from 
those distant orbs to our own; while the astronomer who should re- 
cord the aspect or mutations of such a star, would be describing not 
its appearance at that time, but its appearance two millions of years 
gone by. 

To prepare iron cement for stopping leaks, take 16 parts of clean 
wrought-iron filings, 3 porte powdered sal ammoniac, and 2 parts 
flower of sulphur ; mix all well together, and preserve the compound 
in a stoppered vessel and in a dry place till wanted for use. Then 
take one part of the mixture and add to it 12 parts of clean iron 
bring T.. bog this new onan = as much water as will 

consistence of a paste, havi reviously added to 
the water a few drops of sulphuric acid. en . 
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DAVIDSON'S MANUFAC! URE OF PAPLR 
BAGS, &e. 
PATENT DATED Ist DecemBer, 1859. 

Tus invention, of Mr. George Davidson, of Mugie Moss, 
Aberdeenshire, relates to the manufacture of paper bags, either 
directly from the paper-making machine, or from webs of reeled 
paper. If, in connection with the paper-making machine, the web 
of paper as it exudes from the machine is severed longitudinally by 
rotatory cutters into the requisite widths, these severed widths then 
meet a set of creasing and cutting rolls, The roll, which both 
creases the paper longitudinally and cuts it transversely at the fold 
forthe bottom of the bag, consists ofa cylinder with conical or 
inclined end flanges, which give the two Jongitudinal edues of the 
sheet or strip in each case a primary crease. The same roller also 
carries a compound. longitudinal creasing and cutting knife, for 
giving the trangyense,cyease and partial cut or nicking necessary 
for the formation ofthe, bottom of the bag, or separate knives 
may be provided for, givipg, the partiyl cut at the sides of 
the strip. This creaser,.gonsists of an edge piece of metal, 
which may be sharpen at its two extremities, so that 
the main central portion gives the crease, whilst the sharp 
ends cut or nick the r through, transversely to a short dis- 
tance on each edge, ouleh ocatens of getting the a2 age folding 
tiap portions for the longitudinal junctions of the bag. The whole 
of these details are,adapted either for operating upon a web of paper 
severed into the necessary widths, as hereinbefore described, or for 
manufacturing bags from a single width, reeled or otherwise arranged. 
When several widths are worked up pee geri space is gained 
for the subsequent operations, by causing the different strips to 
diverge alternately above and below the level of the rolls. After 
quitting the creasing and cutting rolls before referred to, each strip 
now creased and cut or nicked, as described, passes between a pair of 
folding rolls, which completely fold over the longitudinal creased 
flaps. After leaving these rolls the strip passes to an unfolding slide 
or pair of fingers, the edges of which unfold or lift up the tolded 
flaps in order to prepare them for the pasting operation, ‘This un- 
folding is only necessary for the back end of the strip, as the flaps of 
the front end remain down, so that both flaps are in a proper position 
for being attached together by folding over the front end of the strip 
after the paste has been applied, and hence the unfolding slide has a 
differential action imparted to it. , The treated strip now pas-es to 
the pasting rolls, which receive paste from a trough or holder, and 
impart it to both the folded flaps, oa the outsice of one and the 
inside of the other. The strip now reaches a transverse folder or 
doubler, which is brought round at the proper instant to give the 
central transverse fold to the strip, and, go form the botiom of the bag. 
It is then operated on by an edge-fulder, which folds over the open 
edge flaps. The doubled strip then passes between a pair of nipping 
or pressing rollers, which press the pasted flaps together, and at the 
same time, or at an earlier period, as may be preferred, a cross-cut 
kuife is brought down to sever the folded strip and make the trans- 
verse cut for the open top of the bag. The finished bags may then 
be passed over steam cylinders, so as to dry them rapidly. 

Fig. 1 represents a side elevation; Fig 2 a plang Fig 3 an cleva- 
tion of the driving side of the machine, ping the opposite sie to 
that shown at Fig. 1; Fig. 4 is a corresponding longitudinal sectional 
view, showing the various instruments or app..«tus employed in 
their relative positions, the actuating gear, beg omitted, aud the 
framing shown in dotted lines only to avoid unnecessary complica- 
tion of the engraving; Fig. 5 is a plan of a sheet or strip of paper 
whilst passing through the machine in the act of being manufactured 
into bags. 

A, A, are the main framings of the machine and B the main 
driving shaft supported in the bearings C, C, and provided with fust 
and loose driving pulleys D, D', ‘This shaft carries also a spur 
wheel E, which gears into the larger spur wheel F, keyed on the 
cam shaft G, which works in bearings H, bolted to the main fram- 
ing; this shaft has also keyed upon it the spur pinion I, cam J. and 
dise plate K. The spur pinion I gives motion to the train of gearing 
L, M, N, O, P, Q, R, 8, and I’, the separate actions to be presently 
described. U is the reel of paper to be manufactured into bags, the 
engravings showing the process of manufacturing paper bag» from 
webs of previously reeled paper. This reel is carried in suitable 
bearings in brackets V, bolted to one end of the machine, and the 
end of the strip of paper W, which is of the desired width for a 
bag; after leaving, the reel is passed over the guide roller X, which 
directs it on to and over the supporting tables Y, Y. The tirst pro- 
cess to which this strip is subjected is the longitudinal creasing at 
the sides requisite for forming the side flaps Z, Z, shown in Pig. 5, 
and the transverse crease a (lig. 5), for forming ihe bottom of the 
bag. The cutting or nicking of the edges of tue strip to enable the 
flaps to be properly turned over, as shown at 4, b', (Fig. 5), is also 
accomplished simultaneously with the creasing of the surip, aad 
these several operations are effected by means of the pair of rollers 
c, c', carried in the small standards d, d, bolted to the top of the 
main framing. The upper one, c, of these rollers is provided with a 
thin steel disc e at or near each end; the edges of these discs project 
in the form of annular flanges slightly beyond the surface of the 
roller, and are sufficiently sharp only to make a longitudinal crease 
in each edge of the strip of paper without actually cutiing it, The 
transverse crease a is formed across the strip by means of the blade 
J titted into a longitudinal groove made in the surtace of the soll, 
and secured therein by a key or wedge, as shown more clearly in 
Fig. 4, the creasing edge of the blade projecting slightly beyond the 
surface of the roller. On the opposite side of this rolier is another 
blade g, similarly titted, but in place of having a creasing edge, st is 
provides with a row of perforating pins, which perforate the strip 
transversely, and facilitate its subsequent excision when the bag is 
completed, as after fully described. he roiler ¢ is further provided 
with Y-shaped knives A at each end, for cutting out the angular 
notches 6 (Fig. 5) from the sides of the strip, and with straight 
knives, on its diametrically opposite side, for the purpose of nicking 
the edges of the strip, as shown at 6! (Fig, 5); these last-mentioned 
knives, however, are not shown in the engravings. The lower roller 
c', which should be exactly the same diameter as the upper roller, is 
provided with soft cushions or pads i, é, of vulcanised india-rubber 
or other suitable material, upon which the knives and creasers act 
without haying their edges injured. ‘The traverse of the strip 
between these two rollers is intermittent, and the rollers themselves 
act as drawers or feeders of the strip. Each half rotation of these 
rollers creases and cuts or nicks a certain jength of the strip sufficient 
for one side of the bag, after which they make a pause or dwell 
during the time the folders are acting and the =o bag is 
being cut off from the front edge of the strip alternately, as herein- 
after explained. 

In order to ensure that these rollers make no more nor less than 
one half revolution before they pause, the patentee secures to the 
end of the spindle or axis of the sen roller a check plate &, having 
two notches made in its peripbery, into which the end of the lever / 
enters, and acts as a stop or detent to the rollers, until released 
therefrom by the action of the cam J. ‘The end of the strip having 
been creased and cut or nicked by the rollers ¢, c!, passes onward, to 
the pair of drawfug and pressing rulers m, m!, contained iu standards 
n, similar to those of the rolleisc, cl. ‘hese rollers m, m', serve to 
press or fold over the side flaps which have been raised by the creas- 
ing rollers, suitable guides (not shown in the engraving) being fitted 
to the table, for the purpose of inclining the raised flaps iuwards as 
they approach the pressing rollers, and thereby ensure the flaps being 
laid or tulded over in the proper direction by those rollers, as shown 
at o, o, (Fig. 5). The pressing rollers, like the creasing rollers, make 
one half revolution, and then pause or dwell. Motion is communi- 
cated to them, and from them to the creasing rollers, in the following 
manner :—On the axis of the lower pressing roller m' are titted, to 
turn loosely the spur pinion p and ratchet wheel g, the teeth of the 
latter wheel engaging with a number of palls carrie! by the ng 
plate r, which is fast on the axis of the lower roller m'. sis a 
vibrating toothed quadrant working on a fixed centre at ¢, and ing 
into the spur pinionp. This quadrant is actuated by a pin win the disc 
plate K, working in a slot in the tail of the quadrant, the amount of 
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traverse of which is regulated by adjusting the throw of the pin u by | 


means of the adjusting screw v in the disc plate. When the quadrant 
makes a stroke in the direction of the arrow (Fig. 1) the spur pinion p 
and ratchet wheel g, which both work together by friction, and carry 
round with them through the palls the pall dise r, which latter, 
being fast on the axis of the lower drawing or pressing roller m1, 
causes it to rotate, making one half complete revolution; the quad- 
rant then moves back again, and rotates the pinion p and ratchet 
wheel g in an opposite direction, but as these latter are loose on the 
roller spindle, and the teeth of the ratchet wheel pass freely over 
the palls without actuating the pall plate the roller m‘ will remain 
stationary. In order to hold this roller steady during the return of 
the quad-ant and prevent backlash, a ratchet wheel w is placed upon 
its spindle. on which act a set of palls. It will thus be seen that the 
pause or dwell of the rollers m, m!, is due to the back or return stroke 
of the quadrant. On the extreme opposite end of the spindle of the 
roller m‘ is keyed a spur pinion 2, which drives the upper roller m 
through a corresponding pinion «', and which transmits motion also 
through the carrier wheel y to the p.nion z, fast on the end of the 
lower creasing roller c!, the upper roller c being driven from the 
pinion z, which gears into the pinion z! fast on the spindle of the 
upper roller. The motion of the creasing and pressing rollers is thus 
obtained entirely from the quadrant s, which is driven direct from 
the second motion shaft G. The upper one of each pair of rollers is 
adjusted by the set screws 1,1. The strip of paper, after passing 
between the pressing rollers m, m', has its side flaps doubled inwards, 
but in order that the paste or cement may be properly applied, it is 
necessary, before arriving at the a apparatus, that the flaps of 
the after division of the length which forms the bag be opened out or 
turned back again into the position shown at 2, 2 (Fig. 5), in order 
that the paste may be applied to the outside of one pair of flaps and 
to the inner surface of the other or after pair. ‘The opening or 
turning back of each alternate pair of flaps is accomplished by 
means of the fingers 8,3, which descend upon the paper and then 
move laterally in opposite directions, and by entering beneath the 
flaps turn them back again into the position shown at 2, 2 (Fig. 5). 
Each finger is made with a large boss, which works or slides freely 
along the hollow spindle 4, within which works an internal shaft 5 
(Fig. 4). The boss of each finger has two slots formed in it, the one 
inclined and the other horizontal, and through each slot is passed a 

in, shown at6, which passes through the inclined slot, being screwed 
into the internal shaft, and the pin 7, which passes through the 
horizontal slot, being tapped into the hollow shaft only, as will be 
clearly seen on referring to Fig. 4. ‘The effect of this arrangement 
is that, when both shafts are partially turned together in their 
bearings, the fingers will be brought down upon or raised up from 
the paper, and by then turning the internal shaft and allowing the 
outer one to remain stationary, the pins 6, 6, by acting upon tae 
inclined slots in the bosses, will cause them to slide along the hollow 
shaft and recede from each other, so as to unfold or turn back the 
side flaps. These combined and separate actions of the hollow 
and internal shafts are derived from the two cams 8 and 9 (Fig. 3), 


which operate respectively upon the two levers 10 and 11, severally | 


keyed on to the ends of the hollow and internal shafts. Suitable 
counterweights are employed for keeping the two levers in contact 
with their respective cams as shown in the illustration. Motion is 
imparted to the shaft 12, which carries the cams 8 and 9 by means 
of the pinion 13 keyed thereon and gearing into the pinion O, which 
receives motion from the carrier wheel N driven from the shaft G by 
meaus of the toothed wheels I, L, and M, as will be clearly under- 
stood on referring to Fig 3 ‘The strip now proceeds onwards to the 
pasting apparatus, by which the flaps are coated with ¢, re- 
paratory to the final folding of the end of the strip into a bag. The 
aste or cement is supplied to the pasting rollers and brushes either 
cirectly from the cistern 14, or from the trough 15 (Fig. 4), when 
paste is used, he prefers to employ the trough. In this trough revolves 
a pair of circular brushes 16, which take up the paste on their surfaces, 
and apply it to the distributing rollers or cylindrical brushes 17. 
These brushes spread the paste upon the pasting rollers 18, against 
which the flaps are held by the lower rollers 19, cleaned by the 
scraper 20. The rollers 17 and 18 are carried in the frame workin, 
freely on the axis of the roller 16, by which arrangement facility 
afforded for throwing them up out of action or contact with the paper 
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when desired. When the cistern 14 is used the cement is conducted 
on to the roller 16 by the supply tube 21, and its flow is regulated 
by the stop cock 22. The several rollers of the pasting apparatus 
are geared together by the toothed wheels 23, so that each roller 
has a positive motion of its own instead of relying upon friction 
alone for its motion. The primary movement of the pasting appa- 
ratus is derived from the grooved pylley 24, fast on the axis of the 
lower roller 19, and this pulley is driven by means of the band 25, 
which also drives the delivering rollers. This band receives its 
motion from the grooved pulley 26, fast on the axis of the lower 
pressing or drawing roller m', round which pulley it passes; it then 
passes round the pulleys 24, 27, and 28, which last-mentioned 
pulley is carried by weighted levers 29, and acts as a tension pulley, 
and finally the band is passed round the grooved pulley 30 on 
the axis of the lower delivering roller. The strip of paper 
having been creased and pasted is now submitted to the action 
of the folders. In folding the end of the strip into a bag, 
three folds must be made, namely, one fold for turning over the 
extreme end 31 (Fig. 5) of the strip, and laying it flat down upon 
the part 32, which may be accomplished either by the folding 
plate 33 or by a slit and folding knife, and two folds for doubling 
over the open side flaps 2, 2, of the paper on to the part 31, which 
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| when not otherwise acted upon. Each folding bar 34, is provided on 
its under side with a forked pia 55 which embraces the projecting 
rib 56, formed on the surface of each of the cams 51, the cam surface 
and rib being so formed as to impart both a vertical and a horizontal 
lateral motion to the two folding bars. When the pins 55 rest upon 
the concentric portion of the cam surface comprised between the 
points 1 and 2 (Fig. 6), the folding bars will remain at rest, and at 
their lowest positions or below the level of the folding table, but 
when, by the rotation of the cams in the direction of the arrow, the 
inclined portions of the cams extending from 2 to 3, act upon the 
pins, the transverse bar 52 will be elevated along the guide rods 53, 
so as to bring the folding bars above the level of the folding table 
and push upwards the side flaps of the paper into a vertical,or nearly 
vertical position. The rotation of the cams from 3 to 4 now 
causes the folding bars to slide forward along the bar 52 and over 
the edges of the table so as to fold over the side flaps 22, on to the 
surface of the part 31. The lateral motion of the folding bars is 
obtained by the lateral divergence ef that portion of the rib 56 con- 
tained between the points 3 and 4 (see Fig. 7), which portion of the 
cam is concentric, so that no vertical motion will be imparted to the 
folding bars during their lateral traverse. The passage of the pin 
from 4 to 5 allows the folding bars to descend on to the flaps, a cer- 





may be effected simultaneously either by the aid of the peculiarly 
actuated folding-bars 34, or by folding flaps hin, to the support- 
ing table, after the manner hitherto adopted in the manufacture of 
envelopes. The folding flap 33 is represented in the drawings as in 
the act of folding over the end 31 of the strip; but when at rest it 
lies in a horizontal position in the same plane with the tables Y, Y 
and forms a continuation thereof, so that the end 31 of the strip will 
travel on to and lie flat upon its surface, being further held thereon 
by the action of a vacuum and atmospheric eg For this pur- 

3e the flap 33 is made in the form of a hollow box, the side or 
‘ace upon which the paper rests being perforated whilst the interior 
is in communication by means of a flexible pipe 35 with any con- 
venient exhauster or vacuum chamber. The folding table 36 upon 
which the part 32 of the strip lies is similarly constructed, and is 
also in communication with a vacuum chamber or exhauster through 
the flexible pipe 37. It will thus be obvious that the paper will be 
securely held in position during the main folding process, and con- 
sequently all risk of false folding is obviated. The folding flap 33 
is secured to a transverse rod or rocking shaft 38, which works in 
the bearings 39, and its working centres are so adjusted in relation 


the axis of motion, and exactly coincides with the crease a, previously 





to. Motion is imparted to the flap 33 by means of the quadrant 40, 
| which oscillates upon a fixed centre 41, and gears into a pinion 42 
fast on the end of the rocking shaft 38. The quadrant 40 derives 
| its to-and-fro motion from the bell-crank lever 43, with which it is 
| connected by a link 44. This bell crank is actuated at the required 
time by the wiper 45 fast on the end of the transverse shaft 46, 
| which derives its motion from the carrier wheel P through the inter- 
mediate wheels Q. R, S, and T; the last-mentioned wheel T being 
fast on the shaft 46. A three-way cock 47 serves to open a commu- 
| nication between the table and olding flap and vacuum chamber 
| simultaneously at the desired intervals, so that the folding having 
| been completed the vacuum is shut off, and the flap 33 is free 
| to rise, leaving the paper folded on the table, and at liberty to 
move forward under the knife, hereinafter referred to. For 
this purpose the plug of the cock is turned by means of a 
counterweighted lever 48 and cam 49, so constructed as to time 
its movements accurately in accordance with the rest of the 
mechanism. This cam is fast on the end of the transverse shaft 50 
driven by the pinion Q in gear with the carrier wheel P. This shaft 
50 carries also a pair of cams 51 (shown in enlarged detail side eleva- 
tion and edge view at Figs. 6 and 7), which cams, actuate the folding 
bars 34, for folding over the side flaps of the Each folding bar 
extends the full length of the side flaps to be folded, and is carried 
by a rectangular bar 52, along which it is free to slide towards or from 
the edge of the strip to be folded. This bar has a hollow vertical 
which pass the two vertical 
and stationary spindles 53, and along which the bar is free to slide 
vertically, a helical spring 54 keeping it down to its lowest position 


to the folding flap and table that the junction between the two forms | 


made across the strip by the creasing rollers, hereinbefore referred | 


tain t of pressure being at the same time exerted thereon by the 
combined weight of the folding bars and the action of the helical 
springs 54, which pressure is sufficient to ensure a perfect contact 
between the pasted surfaces, and this a is maintained during 
the rotation of the cam from 5 to 6. From 6 to 7, the raising of the 
folding bars from the paper is again accomplished, when they are 
drawn back out of the way by the diverging portion of the rib from 
7 to 8, and are finally dropped to their lowest position beneath the 
level of the table by the further rotation of the cams from 8 to 1, 
which completes the movements of the in| bars, and terminates 
the manufacture of the bag, which has merely to be severed from 
off the end of the strip, along the perforated line a! (Fig. 5). The 
| folding fap 33 having previously resumed its horizontal position, so 
| as to form a continuation of the table Y, the strip moves along it to 
the knives 57 and 58, which cut off the completed bag from the strip. 
The blade 58 is stationary, being fixed to the supports 59, bat the 
blade 57 is movable, being carried by the vibratory arms 60, 
actuated by the wiper 61 and lever arm 62. This wiper is fast on 
the same shaft 46 that carries the wiper 45 of the folding flap motion 
hereinbefore referred to. The completed bag now passes between 
the delivering and pressing rollers 63, and is delivered by them on to 
the delivery table 64, these rollers being driven by the endless band 
25 and pulley 30, hereinbefore mentioned. I’ found desirable, the 
tables may be provided with guide rails or ribs for directing the 
course of the strip through the machine, and an endless band may 
be used extending from the roller m to the pasting apparatus or fur- 
ther, and bearing upon the centre of the strip, so as to hold it flat 
down upon the tables Y. If hinged folding flaps are used for folding 
over the lateral pasted flaps of the strip in lieu of the folding bars, 
they —— also made to act with a vacuum in a similar manner to 
the flap 33. 








SpHERorpaAL ConpitTion oF Boptes.—M. Boutigny d’Evreux, the 
gentleman whose work on the “ Spheroidal State of Bodies” has 
gained for him a well-deserved reputation, has just sent to the 
Academy of Sciences, Paris, a few words of objection to the limited 
manner in which this spheroidal state is viewed in many works on 
| physics. M. Boutigny objects to the term spheroidal state of liquids, 
taken exclusively, as solids are likewise susceptible of taking it. 
Some solids, such as chloride of ammonium, bichloride of mercury, 
nitrate of ammonia, camphor, iodine, stearic acid, m ic acid, 
wax, suet, &c., pass directly to a spheroidal state without at first 
becoming liquid. If a piece of ice be made to take the spheroidal 
state, and be then thrown upon the back of the hand (in this —_ 
ment the product is partly in the spheroidal state and partly »» 
one feels, at a very short interval, two v: distinct sensations; 
first, that of a temperature of + 208 deg. (nearly that of boiling 
water), next, that of cold = 32 deg. on operating upon larger 
quantities, and with the aid of a thermometer, these temperatures 
are easily determin 






































Jury 18, 1860. THE ENGINEER. 27 
TO CORRESPONDENTS. the Canterbury exhibition has occasioned great disentiafec- vast than it is, it would | be vein to sup that an indi- 


makers of , appre See ean to 
ea enquiries, we ee letters as we may 


W. D. M.—The matter referred to is with our publisher, awaiting your call. 
T. A. (Deptford).— Your note should to our advertisement columns. 
W. M. (Waterloo-road).— We are obliged for, but must decline your kind offer. 


AMATEUR (Hull).— Five or six cubic feet of water and eighteen to twenty-five 
square feet of heating surface per nominal horse- . ” A 
X. and Co.— We have reason to believe 


power. 
that the matter was completed age oo 
parties 


ves, that . 
A Constant READER has not sent his name and address, and he gives no par- 
ga of the process by which the smoke is prevented in the Admiralty tug- 


J.C.—We do not know whether sawdust would suit or not. To your second 
question, No; the steel would not be so good, as the rolling would tend to 
separate the fibres. Thirdly, gun-barrels have been made by lap-welding 
them, but they are made also by twisting a riband of metal helically. 





NET-WORK ARMOUR. 
(To the Bditor of The Engineer.) 

S1r,—The invention of net-work armour for the protection of ships’ sides, 
&ec., of which Mr. Mushet writes, is own, and dves not belong to firm 
of which I ama member. I am su how Mr. Mushet ventures to make 
such untrue statements respecting strength of h 4 metal, 
 temeng after the decisive failure of his metal when tested nst it at 

essrs. Napier and Sons, Glasgow, and published in your valuable paper. 

HOWELL. 


J. B. 
Hartford Steelworks and Rolling Mills, Sheffield, July 9th, 1860. 


INVENTIONS BY EMPLOYES. 
(To the Editor of The Engineer.) 

Sir,—As the following is of considerable importance to workmen, would 
you e Tue Enainege the medium of answering it? 

A young man is engaged ina facturing process at a moderate salary ; 
by dint of study and application he succeeds, in the course of five or six 
years, in making an important improvement in the process, which, by the 
advice of his employers and others, he patents. The question is, what is 
right, or what is generally claimed, under such circumstances, by employers? 
He offers the free use of his patent to the firm, so far as their own manufac- 
ture is concerned ; but they claim the absolute right in it, either for use or 
to license it to others, reserving to themselves in what way or to what 
extent they recompense him. that is conceded, what inducement can 
there be for workmen to exert their powers for improvement ? 

Burnley, July 9th, 1860. A. B. 

[lt is a difficult question to answer, and the extent to which an employer might 
participate would vary with almost every case, and depend much upon the 
assistance, pecuniary or otherwise, re by the employer. Supposing the 

have stated, we do not think the employers are 

¢ : patentee has offered, but the fact that they, the employers, 

have claimed a right to the whole patent leads us to suspect that they have some 
Surther part in the invention itself than what you have named.) 











BURKE'S PATENT TYRE-FASTENING FOR RAILWAY WHEELS. 
(To the Editor of The Bngineer.’ 

Str,—In answer to your corresponden: “ L tive,” Newport, whose 
letter appears in your number, I beg to state that Burke’s patent tyre- 
fastening was lately described in your valuable paper, and that he may 
have further iculars by epplying to the writer. 

69, Upper es-street, E.C. 





EpWARD Burge. 





ROLLING TYRES. 
(To the Bditor of The Bngineer.) 

S1r,—In answer to your corresp .” in your last num- 
ber, relative to a new mode of fastening tyres now adopted by the hton 
Company, I have pleasure in sr one of the patentee’s araming 
sho the tyre as rolled, and after itis secured. Having a 

eal of experience in tyre-welding, and also in the various modes of 
securing the tyre when put on the wheel, I think every practical man (free 
from prejudice) will agree with me in believing that the plan now bein; 
pom A out offers the greatest security we could possibly wish for, and 
it is used as it ought to be we shall hear no more of tyres breaking and 
JN. 


coming off. 
ton, July 10th, 1860. 





DESCRIPTION. 


The tyre is rolled to sketch, as 
shown in Fig. 1, and finished 
entirely to this shape, includin 
the Y-groove in the inside, an 
also (Fig. 2 the lapping piece, 
as shown ata. The tyre is then 
welded up toits proper size, and 
put in the lathe and turned toa 
true surface on the inside from 
a to b, as is generally done, to 7 
ensure a perfect fit. It is then 
ready for contracting on to the 
wheel. Assoon as the proper 
heat is obtained, it is slipped on to the rim, as 
shown in Fig. 2; the tyre is then allowed to 
contract, the entire weight resting on the rim 
of the wheel, thus it must come into its pro’ 
position and remain there. After the tyre D costes and contracted it is 
turned over, and the oy piece a, in drawing, is heated and hammered 
over, as shown; it is then | for turning, which is done in the usual 

. Thus the entire wheel is almost solid, as its solidity is not 
destroyed or weakened by rivets being placed through the rim and tyre, 
and in event of a fracture it would be most effectually retained in its place. 


Advertisements cannot be guar Linsertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
blocks a 9 von ie te they A Ul single raptor 

are cl same for e . All si wertise~ 
ments from the country must be x ry hp Ll 

Tak ENGINEER can be had, by order, from any newsagent in town or country 
and at the various railway stations ; or it can, if preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be an extra cha’ t ili. and si. 

ott taken, nge of two shillings sizpence per annum 

Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mr. BERNARD Luxton ; all other letters and 
communications to be addressed to the Editor of Tar ENGINEER, 163, Strand, 
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THE ROYAL AGRICULTURAL SOCIETY. 


THE agricultural display just completed at Canterbury 
has certainly been a great event for our southern agri- 
culturists, and for the city which has been the scene of it. 
Never did the old cathedral witness so gay or so vast a 
company clustered about its base ; never &a the old West 
Gate vibrate to the tramp of so many feet; never did the 
Dane John-hill bear the burden of so many aspirants ; never 
did the antique streets gleam and glow with such a brilliant 
array of flowers and banners; never did the old Stour or 
the older valley through which it meanders resound with 
such a tumult of men and m ism. 

Beneath this outward show of satisfaction and 
however, there lie facts and considerations which 
grave attention—circumstances so serious that the fate 
of the famous Royal Agricultural Society seems really in- 
volved in them. The management of the Society prior to 


gaiety, 
require 








tion, chiefly among the principal firms o icultural en- 
ineers, covenl o Seok hort refused to take stands on 
this occasion. Many minor circumstances have contributed 
to this result, but most serious are those which have 
wn out of the competitions instituted between rival 
implements, and of the awards of prizes and commendations 
by the Society’s judges. We will endeavour to dea! fairly 
with this t question, in the hope of aiding such a 
solution of it as shall be best both for the makers and the 
users of agricultural implements. 

It is alleged that some of the manufac who have 
assumed an attitude of opposition to the Sociefy’s late pro- 
ceedings are altogether averse to competitive trials, and 
desire to see them abolished. With this it is impossible 
for us toagree. ‘The abolition of trials might answer a 
temporary end, and would undoubtedly tend to throw the 
trade, for a period more or less long, chiefly into the hands 
of those great firms which enjoy an established reputation. 
But this is an object which none but the firms themselves 
can ibly desire, seeing that its attainment would in- 
evitably result in making the merit of agricultural manu- 
factures all but stationary. Nor is this an object which 
the large firms can contend for with any grace or delicacy, 
seeing that it is by virtue of that very competitive system 
which they are now said to be hostile to, that their repu- 
tations were made. But no argumentum ad hominem is 
nec in the matter; the argumentum ad rem will 
amply suffice. We believe official and competitive trials 
of implements, properly conducted, are absolutely essential 
to the progress of the art of implement-making, and there- 
fore to the progress of agriculture itself. We do not mean 
to say that the Royal Agricultural Society’s trials are 
absolutely essential; but some such trials are, and we 
neither know nor can conceive of any institution possess- 
ing better opportunities than this for conducting them. 
The necessity for such trials arises from the fact that there 
are no other means by which the farmer can be honestly 
and intelligently guided in the selection of implements. 
An agriculturist—a man whose life must be mainly spent 
in the field—cannot possibly acquire that varied and 
minute knowledge which is essential to the prudent 
choice of such machines as are now made for his use; or, 
to say the least, he cannot be reasonably assumed before- 
hand to ss such knowledge. Only by combining 
the knowledge of the farmer with that of the engineer 
can just decisions respecting the merits of implements 
be attained. Nor is there in existence any intermediate 
and independent agency by which sound, and honest, and 
complete information on the merits of implements can be 
brought before the farmer. It may be said that this is 
specifically our business, as engineering journalists, and 
there is, doubtless, a great show of reason in the sugges- 
tion; but a little consideration will soon prove how im- 
possible it is for any journal to perform so great an under- 
taking as is here implied. In illustration of this we may 
refer to the difficulties experienced by the Society under 
the present system, where certain kinds of machinery only 
are tested each year, and where two or three judges are 
appointed to conduct and report upon each of several sub- 
divisions into which the machines of any _— year are 
divided—always premising that trials are indispensable, as 
it would be impossible to discover either the defects or merits 
of many machines without them. If we take last year’s 
Warwick meeting for our guide, we find that the judges of 
the steam cultivators had a most difficult and arduous task 
to perform. There were no less than seven implements 
selected for competition, all of which had to be dealt with. 
One after the other these implements had to be examined, 
and put to work upon a field of stiff loam, which resisted 
their action in an almost unexampled manner, owing to 
the extreme heat and long-continued dry weather by 
which the Warwick meeting was preceded. In the course 
of the trials, some of the implements broke down or re- 
quired adjustment, so that much time was unavoidably 
expended in the field; and, after all the field operations 
were gone through, the results of the trials had to be 
brought together and compared, and a report upon them to 
be drawn up. 

Of horse-ploughs, the judges had to examine, try, and 
report upon no less than forty-seven, which involved se- 
veral protracted trials under dog-day suns, and much mental 
exertion and anxiety after the trials were completed. The 
judges of the next class had to test (often dynamometri- 
cally) no less than seventeen light-land cultivators, fifteen 
cultivators for heavy land, sixteen sets of light-land har- 
rows, five sets of chain-harrows, eleven sets of heavy-land 
harrows, twelve fo rollers, and twenty-one clod-crushers. 
The merits of all these implements had to be determined, 
and from among them selections for prizes and commenda- 
tions made. Coming finally to the miscellaneous depart- 
ment, we find the judges “ struck” with the “ immensity ” 
of their task. It appeared so large, they say, as to cause 
some anxiety lest they should not be able to pass over the 
implements consecutively, and do justice to their numerous 
claims to their attention, extending as they did to the 
number of from 4,000 to 5,000 articles. As some excuse 
for any omission which might be apparent in their course 
round the yard, they remark that, had they allowed but 
one minute’s time to the examination of each article, they 
would have been fully occupied for at least nine days: they 
had to complete the whole in four, besides the field trials! 
At the previous meeting, at Chester, matters were even 
worse. Sir A. K. Macdonald, the senior steward, informs 
us that the labour of the judges was truly enormous. The 
judges of threshing-machines were engaged for from twelve 
to fourteen hours on each of six consecutive days, within a 
ag or two of one or other of these machines at full work. 

he stewards were of opinion, we are told, that the judges 
generally had more work thrown upon their hands than 

hey could possibly accomplish, without exerting themselves 
to an unreasonable extent. And yet, notwithstanding all 
the labours of the j , the Times, not altogether untruly, 
says that these annual trials of implements are rapidly de- 
generating into mere races against time, The mere vast- 
ness, then, of the undertaking effectually precludes the 
journalist from entering upon it. But. even if it were less 





vidual in the kingdom could secure sufficient control of all 
new implements and machinery, to enable him to bring 
them to Fagen tests ; and it would be equally vain to 
suppose t, even if he could do this, he could hope to 
gain the full confidence of the public. Nor is it desirable, 
under existing circumstances at least, to augment the in- 
fluence which journalists, and particularly newspaper cor- 
ne ar exert in matters of this kind. Those of our 
readers who will take the pains to compare the rash state- 
ments of many of these gentlemen with the matured reports 
of the judges, will discover how imprudent it would be to 
trust either their facts or their figures when they undertake 
to discuss scientific subjects. e believe, then, first, that 
competitive trials are highly desirable ; and next, that some 
such organisation as that of the Royal Agricultural Society 
can alone conduct them with advantage to the farmer and 
to the world at large. 

There is another side, however, to this great question. 
The arguments which we have adduced in favour of the 
Society's trials are in favour of them only so long as they 
are efficient and reliable. Once let them degenerate into 
“ mere races against time,” or into anything short of abso 
lute tests of excellence, and they become worse than use- 
less, That they shall, at any cost, be kept up to their 
oe a standard is the one point—and the only pvint, we 

lieve—upon which makers have a right to insist. T 
first thing that can be done in aid of this is for the Society 
at once to disembarrass themselves of those multifarious 
articles of exhibition which have nothing whatever to do 
with agriculture, but with which many of the Society’s 
stalls are now crowded, and the judges bored. We do not 
ask to have them excluded from the meeting; but the ex- 
hibition of them should be a purely private affair, carried 
out at the expense and ted + of the exhibitors only. 
Most certainly the judges should not be called upon even 
to look at them, much less to award prizes and commenda- 
tions to them. What folly is it, for example, fur an Agri- 
cultural Society, which has immense interests of its own to 
look after, to be examining and reporting upon alarum- 
bells, bedsteads, bread-machines, beer-engines, deed-boxes, 
filters, hammers, microscopes, and thousands of other arti- 
cles of general utility! We cannot agree with the War- 
wick salaes in csnailiocing the true definition of what is 
and what is not an agricultural implement a cause of a 
plexity at least in ninety-nine cases out of a hundred. Can 
any man in his senses believe that a bell, or a bedstead, is 
an agricultural implement? Hardly. Yet, both last year 
and this, awards and commendations have been given to in- 
ventions which have no more agricultural interest than 
bedsteads or bells. If there is—and there may be—a prac- 
tical difficulty in drawing the dividing line which separates 
agricultural from other devices, let a committee be yp 
to consider the best mode of doing this—once for all, if that 
be possible. But let not the time, and the energies, and 
the funds of the Royal Agricultural Society be squandered 
upon articles which belong mach more to the province of 
other persons than to theirs. 

Having limited their labours to their legitimate sphere, 
it will be for the Society next to consider by what means 
the present arrangements for trials can be improved. And 
this inquiry will involve a re-consideration of the system 
according to which the yearly competitions are limited.go 
specific classes of implements, One thing is certain with 
regard to this system, namely, that if it is to be formally 
retained, it must not be practically departed from, In the 
recent departures from it the makers have a just ground of 
complaint. It is clearly impossible for the prize system to 
work fairly if the rules of the Society, and the understand- 
ings which the Council have come to with the manufacturers, 
are heedlessly set at nought. Experience has now shown that 
it is difficult to avoid public trials of steam-ploughs, mowing- 
machines, and other important implements, at the Society’s 
annual gatherings. This is a reason for reconsidering the 
present avowed arrangements, but it is no sufficient reason 
for departing from them while they are still allowed to 
stand in seeming integrity before the public. With the 
knowledge we have of the time and talents required for the 
due performance of the judges’ labours, we strongly doubt 
if it will be practicable to throw the whole field of agri- 
culture open again to annual competitions. If we could 

rform the work of the jadges by steam, we might per- 

aps do so with advantage; but as we have to derive all 
our intelligence from men, and as the only men who are 
competent to help us in the matter are somewhat scarce, 
we fear we must retain the new system. But if so, let us 
have it retained in its integrity. It will not do for the 
Society themselves to wat ) the rules which they 
ask vine to respect, and on the faith of which the manu- 
facturers act. Even the part which the Council have taken 
in connection with the trials of Kentish ploughs on Wed- 
nesday last, is in our judgment unjustifiable. Nothing 
mane be easier than to leave questions of local interest 
to be decided by local efforts. Such efforts the Society 
need not discountenance, still less oppose; all they need 
do is to keep themselves uncommitted to them, so that 
the labour and responsibility attending them may not 
be allowed to fall in any degree upon their officers, 
Nor do we really consider annual official trials of imple- 
ments of all kinds strictly necessary. In confirmation of 
this we might point to the competitive trials of steam- 
cultivators which have just been made at Canterbury, and 
might ask what important end has been answered by them ? 
The position now occupied by Mr. Fowler is precisely the 
same as he held twelve months ago; Chandler and Oliver 
have, it is true, improved their machine, and with it their 
position, but they clearly have not yet realised all that they 
will hereafter secure ; the inventors and exhibitors of other 
steam-ploughs have done nothing calculated to excite extra- 
ordinary interest on the part of farmers. No harm has 
been done by the new trials, of course; but the ac- 
complished is scarcely sufficient to justify the Council's 
breach of the regulations, On the other hand, had the 
question of steam-cultivation been allowed to remain in 
abeyance for its appointed time, every one of this year’s 
exhibitors would probably have made a better use of his 
time than has been possible with the late pressure of 
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successive competitions. A set of steam-cultivating appa- 
ratus is a complex and elaborate system of machinery, and 
requires much time and thought for its development. It is 
injudicious to drag the men who are endeavouring to develope 
it for us annually before the assembled public. It would 
even be injudicious to allow them to enter upon these yearly 
struggles if we could well prevent them. There is, at any 
rate, no propriety whatever in breaking faith with an 
influenti pm pe uable class of men, solely for the purpose 
of encouraging an unnatural and harassing spirit of rivalry. 


ANCHORS AND CHAIN CABLES, 


RETURNING to the report of Sir James Elphinstone’s 
Committee on Anchors and Chain Cables for the Merchant 
Service, and recalling the attention of engineers to the un- 
questioned importance of the inquiry, instituted to devise 
a remedy for the general uncertainty and defectiveness of 
the ground tackle employed, and for the prevention of 
wrecks and loss of life attendant thereon, we observe that 
the committee have formed the opinion “ that nothing but 
the use of proper testing machines can afford any guarantee 
for the soundness of cables or anchors, as defects may exist, 
either from badness of material or imperfect welding, 
which no inspection can detect.” ‘The committee also deal 
with the objection that a severe testing strain permanently 
injures a cable, and they consider that objection is re- 
fated by the evidence of Mr. Willcocks, master smith at 
Woolwich Dockyard, and by the results of experiments at 
Woolwich, referred to by him. We desire to see our way 
through this question, and must own that we have doubts 
whether the position taken by the committee can be main- 
tained. Mr. Willcocks, no doubt, proves that the absolute 
tensile strength of a cable, or its statical resistance to ten- 
sile ruptare, remains undepreciated after having been sub- 
mitted to a rupturing strain ; that is to say, the remaining 
sound portions retain their tensile cohesion intact, if in- 
deed, their-cohesive strength is not positively increased. 
He mentions, for example, the case of a 2}-in. cable, made 
by Hawks and Co., in 1843, which was tested three times 
to the proof strain, 914 tons, and was subsequently broken 
at 119°5 tons; having been shackled, it was proved to 
126°6 tons, and again broke at 123 tons; after having been 
shackled a second time, the cable was proved to 1346 tons, 
and finally broke at 133 tons, As there are many similar 
facts within the experience of most engineers, there is, 
we daresay, no doubt that the mere cohesive strength of a 
cable is not depreciated by the severest testing strain 
that can be applied to it, But we submit that an essential 
element has been omitted from the calculation, in the ab- 
sence of which no final conclusion can be accepted; and 
that is, the elastic strength of the cable. If a cable be 
overstrained in testing, it may lose the greater part of its 
elasticity, whilst its cohesive strength remains intact, and a 
cable without elasticity is not much better than a rope of 
sand, If the strains to which ships’ cables are subjected 
‘were on gd statical, or the result of dead pressure, or a 
dead load, they might be passed; but we do know that a 
vessel is subjected to every conceivable form of percussion, 
and that the force of the blow must be borne and absorbed 
by the cable, and that, without elasticity, the strongest 
cable must snap. It is thus that the heaviest lumps of 
railway springs, if rigid, are more likely to fail than much 
ighter springs, if sufficiently elastic, as it is impossible to 
absorb the force of a blow, or a tug, or a percussive strain 
in any form, in the absence of an elastic range of action. 
In short, tensional elasticity, as well as cohesive strength, 
must be combined in a cable; if one or other is wanting, 
the cable is useless. Now, it is a question, which we do 
not find any of the witnesses before the committee have 
entertained, whether the cables are not permanently ex- 
tended or set, and their elasticity partially destroyed, by 
the proof strain imposed upon them. e believe that, 
generally, tested cables do lose a portion of their elastic 
strength, though we are bound to say we are with the 
minority of the witnesses. Mr, William Pope, surveyor 
for Lloyd’s at Liverpool, condemns the present system of 
testing chain-cables, and his objections appear to point in 
the same direction as our own. ‘I think,” he says, “ that 
it is very bad to put a test upon a chain up to what is 
ety put by what is called the Admiralty test. 

think that no chain should be tested in that way, 
or above half that test. . . . I think that a chain 
which is tested fully ought to be broken. Chains are 
very apt to be crippled, and I believe that, with many 
of the ships which are lost in consequence of breakin 
their chains, the chains are broken through testing as rea 
as through bad iron.” And Mr. Pope further accounts 
for the fact that the navy lose fewer cables in proportion 
to their number of ships than other vessels, by explaining 
that they do not run half the risk: “a merchant captain 
is obliged to run risks and work miracles; in the navy 
they are not half so much exposed as in the merchant 
service.” The only form of test, however, propose by 
Mr. Pope, in substitution for the ordinary system, is to 
break a part of the chain, in order to ascertain the strength, 
and then to apply half the usual test to prove the welding 
throughout the whole of the chain, which would, obviously, 


be unsatisfactory, and must rest ultimately upon the repu- | 


tation of the manufacturers for excellence of material and 
soundness of workmanship. 

With respect to the influence of temperature on the 
testing of chain-cables, Mr. G. W. Lenox finds that warm 
weather is more favourable than cold, and he calls atten- 
tion to the fact that all the Government dockyards have 
stoves, by means of which the temperature for testing is 
maintained uniform, and that Admiralty cables are never 

roved below that temperature, Which we take to be 62 deg. 
: his is an pee sheers feature in Government practice, and 
it bears directly upon the distinction between elasticity 
and cohesive strength, because cold iron is denser and 
more brittle, that is to say, less elastic, than warmer iron, 
and the colder cable is less able to bear the occasional jerks 
incidental to the testing operations. The -practical limit 
to the testing strain is fixed by Mr. Lenox at the maximum 
strain which a cable will bear without permanent altera- 
tion of the form of the links, and, in our opinion, Mr. 


Lenox makes a nearer approach to a sound principle of 
testing than any other of the witnesses examined. 

In endeavouring to point out in what direction a sound 
and efficient system of testing cables is to be sought, we 
have to revert to the element of elasticity, and it may be 
safely accepted as a principle, that within the limits of the 

rmanent a of a cable, or of any other elastic 

y, which are also the limits of safety in applying a 
test, the deflection, or stretching, or whatever may be the 
desiguation of the elastic action, increases uniformly with 
the load, and that when the stretching increases in a 
greater ratig than the load, the cable is, without doubt, 
overpowered, and the margin of utility and safety in test- 
ing is passed. When an ordinary carrying spring of a rail- 
way engine or carriage is tested, — increments of load are 
applied to it, and the deflections observed, and such springs 
are seldom, so far as we are aware, proved by dead weight 
\simply, ignoring deflection. We should, therefore, pro- 
that the amount and rate of stretching of chain cables 
og to given loads should be observed and registered, 
as an integral part of the test, which can be very 
readily done by the application of a scale, and it is 
obvious that the slightest overstrain in any part of the 
cable would be immediately announced through the 
medium of the stretching scale, and with a degree of deli- 
cacy unknown in current practice. Allowance mast, of 
course, be made for the varying resistance of cables to 
stretching under increasing loads, and allowed for in the 
graduation of the proposed stretching scale. Such adapta- 
tions to the peculiar forms of chain cables may readily be 
worked out in practice. Our present object is to direct the 
attention of the makers and users of cables to the superiority 
of the elastic test, and the feasibility of its adoption. 

In a following article we shall revert to the evidence in 

greater detail, as much of it is of a valuable character. 


BOARD OF TRADE REPORTS ON RAILWAY ACCIDENTS. 


THE official reports to the Board of Trade upon railway 
accidents that occurred in March and April last have recently 
been published, and deserve a few words of comment, upon 
the circumstances of the accidents, and the reports of the 
inspecting officers. The first report isfrom Colonel Yolland, 
upon the accident on the Great Northern Railway, by the 
down Manchester express leaving the rails at an over- 
crossing, at Hatfield Station, on the 23rd of April. He 
concludes from his examination into the circumstances of 
the accident, “ that, the fracture of the west wing-rail, taken 
in connection with the high speed, caused the whole train 
to oscillate as it passed over the crossing ; that the oscil- 
lation increased with the passage of each vehicle, causing 
each to oscillate violently, and to sway from side to side ; 
and this oscillation, combined with the absence of all cant 
caused some one of the carriages to mount or to break the 
rail on the outer side of the curve.” We are scarcely dis- 
posed to adopt, without modification, the gallant colonel’s 
conclusions on the causes at work in inducing the train to 
leave the rails; and we would concisely explain that the 
curve going north, veers towards the west, that the westward 
wing-rail, or guard-rail, the function of which was to guard 
the crossing on the eastward side, to prevent the eastward 
wheels from over-riding it,—this wing-rail having pre- 
liminarily been broken by the engine, the train was aban- 
doned to its own ways, and promptly surmounted the outer 
or eastward rail. ow, it is to be understood that the 
carriages left the rails, not essentially because the guard- 
rail which belonged to the crossings was broken up, thus 
exposing the wheels to be tripped upon the exposed cross- 
ings; but properly because there was ne cant on the outer 
rail, at the crossing! It is astonishing that, with all the 
pains bestowed upon the laying of rails, in adjusting them 
with a cant, or super-elevation of the outer rail, in order 
to counterbalance the centrifugal tendency of the train in 
passing along the curves, this most important provision 
should have been wanting at the crossing where all the 
mischief arose. The curve is of one mile radius, the outer 
rail is canted 2} in. uninterruptedly throughout the curve, 
excepting at the crossing, where there is no cant whatever ; 
the absence of cant at this critical portion of the line, where 
cant was most in requisition, was obviously incurred by the 
fact of the crossing of two separate lines of rail, which 
must needs, according to usual practice, cross in the same 
plane. The guard-rail, therefore, had a double duty to per- 
form ; first, to guard the crossing on the outer rail; second, 
to guard the cantless curve at the crossing;—to provide, 
not only that the crossing-rails should not caught and 
over-ridden by the wheel-flanges, but further and most 
importantly, that the train should not run off at the out- 
side of the curve at the place where, to suit the convenience 
of laying a level through crossing, the rails were not 
Ey and the train would, without the aid of the guard- 
rail, have been at all times likely to drift off the rail into 
space. 

In our judgment, therefore, Colonel Yolland, whose 
report is otherwise carefully prepared, and is suggestive, 
misses the “ moral” of the accident. He seeks to base the 
whole case upon the inferior quality of the metal used in 
the construction of the rails—a fact which, however, must 
be admitted ; and he reprobates the practice of turning 
rails upside down when worn on one side, because, says 
he, “a lad, if he wishes to break a piece of wire, first bends 
it in one direction, compressing the fibres on one side and 
extending them on the other, probably beyond what either 
will properly bear, and thus destroys the elasticity of 
the fibre. He then reverses the process by bending the 
wire in the opposite direction, extending the fibres which 
have been compressed and compressing those which have 
been extended.” “ Now,” the colonel argues analogically, “a 
railway company which turns rails in the state in which 
the west wing-rail must have been when turned is engaged 
in the second of the lad’s processes—the taking the most 
effective means in its power to break its rails,” which, he 
therefore concludes, is “a very objectionable and danger- 
ous practice.” This sort of reasoning is, we think, better 
| suited to a lecture-room, where the lecturer does not feel 
| particularly responsible for all that he puts forward, than 
| to the columns of a Government report. The “lad’s 





processes” really do not take place on the railway. There 
1s practically no such thing as the destruction of the elas- 
ticity of a rail under ordinary circumstances. The rail 
may be abraded, no doubt, and its lamine may be sepa- 
rated, but its elasticity remains practically intact. Will 
Colonel Yolland point out a case in modern practice where 
the rail acquires a permanent set between the chairs ? We 
think not; and unless it can be proved that rails become 
permanently deflected vertically, by regular work, they 
cannot be assumed to be subject to the lad’s processes. 
Moreover, it is doubtful indeed whether a bar of iron does 
really become weakened even if permanently set in a ver- 
tical sense, and then reversed. Mr. Edwin Clark found, in 
testing wrought-iron bars for their transverse strength, 
that the defiection became excessive long before the bars 
broke, and that, by previously straining or straightening a 
wrought-iron bar, its stiffness and practical strength were 
greatly increased. “If a new bar,” he says, “1$ in. 
square, with 3 ft. bearing, were used as a beam where no 
greater deflection than 8-10ths of an inch could be allowed, 
the greatest load such a bar would bear would be 28-7 ewt. ; 
but the bar, previously strained, would require 42 ewt. 
to deflect it the same amount, while with this weight 
the new bar would be bent upwards of 5 in. The 
strained bar would therefore, under such conditions, be 46 
per cent. stronger than the new bar, and, as the weight 
Increases, the increase of strength becomes still more re- 
markable.” Now, the process here detailed is precisely 
analogous to that to which a rail is subjected, to this ex- 
tent, that in both cases there are but two stages—the strain 
in one direction, then the strain reversely. We put it, 
therefore, to Colonel Yolland whether it would not be 
better to reserve his generalisations and his comprehensive 
denunciations of railway practice, until he shall have had 
further and more conclusive experience. It is very well 
for Government inspectors to lecture railway companies, 
and no doubt the latter are occasionally the better for it; 
but sweeping charges should be sustained by comprehensive 
evidence. A superlative strain of discussion, in which a 
railway company is said “to take the most effectual means 
in its power to Bias its rails,” with such like dogmatism, 
will not strengthen a case. It is, of course, to be postulated 
that the railway companies and the Board of Trade have 
the same object in view—the best and safest conveyance 
for the public; and the golden rule of moderation will 
answer best for all parties. Colonel Yolland usefully re- 
marks that as, according to the evidence, the carriage in 
which the loss of life happened was not thrown over on its 
side until it was 408 yards from [past] the crossing, it is 
probable that life would have been saved had the train been 
fitted with continuous brakes, by means of which, though 
it ran at sixty miles per hour, it would have been brought 
up in a shorter distance. 

We shall only, in conclusion upon this report, state our 
opinion that the left-hand or inner guard-rail, or wing-rail, 
was imprudently thrust into double duty,—besides properly 
guarding the crossing, it was charged with the much more 
onerous task of retaining the train on the rails in passing 
the crossing, as a substitute for the cant of the outer rails, 
elsewhere adopted on the curve. Our moral is, that en- 
gineers should never throw away a security; and prac- 
tically, we should recommend, with Colonel Yolland, that 
the outer rail should be super-elevated at the crossing. 





THE ANCHOR QUESTION. 

Now more than twenty years ago, a warehouseman in Cheapside, 
one of the most successful of his craft, had in his service two young 
men, whom he bad educated and brought up to his own trade. They 
were both gifted with a genius for mechanics, and accidentally their 
powers were practically directed to the subject of anchors. These 
young men were so far animated by a desire to turn their talent to 
account that, by dint of great study and application, they at length 
produced a model of an anchor upon an entirely new principle. Their 
anchor, instead of being constructed of one entire piece of malleable 
iron, was separated into two parts, the flukes moving upon a swivel ; 
so that the strain, instead of being wholly thrown upon the cable, 
was partially relieved by resting upon the shank. Believing that 
they had achieved a discovery, they, with great glee, showed their 
invention to their kind-hearted guardian ; and he, unfortunately, as 
| the sequel will show, believing the invention would tend to save 
| human life, took out a patent in the name of one of these young 
| gentlemen, so that the world should become acquainted with the merits 
| of Porter’s Patent Anchor. A manufactory was eventually esta- 
| blished at Dunston, near Gateshead, and for some years the anchor 
| was a practical and scientific—but not a commercial—success. 
A fortune was sunk in bringing its merits before the world, 
and Mr. James Honiball paid the usual penalty of kind-hearted en- 
thusiasts who pursue an idea opposed to the interests arising out of 
prejudice and older organisations. The entire loss of the handsome 
fortune he had lated in Cheapside, followed by the wear and 
tear consequent upon the great experiment he had unsuccessfully 
made, caused him to succumb to disease just at the very moment, 
quent that the triumph was about to be won e died, not 
without the respect of ail who knew him, but a grudging world had 
done its best to rob him of the honours it should accord to its bene- 
factors. Litigation, which attempted to rob the inventors of the 
claim to priority, was only defeated by the skill of the second of 
Mr. Honiball’s protégés, who, just as the whole seemed in peril, so far 
improved the original Porter’s anchor as to remove all the objections 
which had been made to it; and in the year 1853, a solemn trial, 
conducted by a committee appointed by the Lords of the Admiralty, 
awarded the palm to Mr. John Trotman, Mr. Honiball’s nephew. It is 
impossible to conceive of a higher authority than this committee, 
consisting of eminent naval and commercial men. It is sufficient to 
mention the names of Admiral Stopford, the captain of the fleet ; 
Captain (now Admiral) Mundy, who recently so honourably dis- 
tinguished himself in Sicilian waters; Captain Hope, superintendent 
of the Sheerness Dockyard; Mr. Aylen, master attendant, and Mr. 
Tonkin, assistant master attendant, at Portsmouth—to show that 
the Admiralty might have safely entrusted the subject to such an 
authority. But the mercantile world was also represented by names 
which stand first in its estimation. Mr. David Dunbar, Mr. W. 8. 
Lindsay, M.P., Mr. George Marshall, Mr. Drew, Mr. Phillips, and 
Mr. A. Ridley, are men whose judgment commands respect on all 
shipping topics. This joint committee had eight anchors submitted 
to them for trial, one of which is known as the “ Admiralty anchor.” 
There were instituted “ parade” trials, “beach” trials, trials at 
Blacklakes, and trials at the Nore. The result of the whole of the 
examination was, that out of the eight the Admiralty anchor was 
the worst but one, which came from the United States. Out of the 
six successful over the Admiralty anchor, Trotman’s stood highest, 
being 28 per cent. superior; whilst rs’ was 26 per cent. better; 
Mitcheson’s, 20; Lenox’s, 13; Porter’s, 13; and Aylen’s, 9 per cent. 
better than the Admiralty anchor. 

Simple er would imagine that so ample a testimony to the in- 
suftici the anchor in use by the Admiralty would have 
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caused its immediate abandonment. Certainly, the trial caused the 
anchor of Trotman to be at once adopted by the mercantile marine, 
and it may now be found in use in the Cunard and the Peninsular 
and Oriental lines of steamers, in the Great Eastern, in her Majesty's 

acht, and in the Emperor Napoleon’s yueht. In fact, the anchor 
has been adopted by everyone who is anxious to preserve his pro- 

erty and the fives of passer —except the Admiralty. Of course, 
is difficult to impress gentlemen in Whitehall and Somerset-house 
with the importance of human life, and with the necessity of giving 
guarantees to our seamen, when they are asked to join our navy, 
that they shall be sent to sea in ships carrying anchors which will 
probably hold during a gale. 

The Admiralty contract for anchors is dated so far back as 1841. 
Since that time the celebrated harnmer of Nasmyth has enabled us 
to reduce the cost of forging at least 59 per cent. The comparative 
cost of the Admiralty anchor and that of Mr. Trotman may, there- 
fore, be inferred. Suffice it to say, that in addition to the greater 
power Mr. Trotman furnishes, he is also prepared to give, and does 
give to the mercantile marine, a cheaper article. Mr. Trotman offers 
to test one of his anchors of 50 cwt., costing £90, against an Admi- 
ralty anchor of 100 cwt., which costs £365. Nothing can be 
fairer than that this test should take place, for when it is asked in 
Parliament why, after the trial of 1853, Trotman’s anchor has not 
been adopted, the House is toM that officers may have it if, they 
choose to ask for it. If the Lords of the Admiralty really wish to 
be considered as an authority, they should direct their officers, and 
not allow their officers to direct them. But it happens that the late 
gallant and lamented Sir William Peel did apply for a Trotman’s 
anchor to the Diamond, and he was told he might have it—if it was 
in store. As no anchors on Trotman’s patent were ever bought by 
the Admiralty, it was an order which might be safely written; but 
if it satisfied Sir William Peel, it will not, or ought not, to satisfy 
the representatives of the people of England. as 

The Lords of the Admiralty might be content to follow the decision 
of their own committee, and the example of the mercantile world. 
The Duke of Somerset would have us believe that these professional 

uestions ought to be left to professional men. We demur to such a 

ictum. Had it prevailed in the past we should have been sacrificed 
by “Brown Bess” at Inkermann. Sir William Armstrong and Mr. 
Whitworth are not professional men, yet they have done more than 
all the profession put together to stimulate pro in the art of 
warfare. Our security lies in continual innovation upon the mere 
professional spirit ; for we know that a profession is soon surrounded 
with interests which make noo almost impossible from within. 
This question, too, has been already decided by a ‘* professional ” 
committee. The professional spirit not only decries the invention of 
Mr. Trotman, but, inferentially, it prevents other discoverers being 
encouraged to compete with him, and, perhaps, to produce a yet 
greater improvement. For no man, were he gifted with the genius 
of Newton, would attempt to sacritice his fortune and his life's ease 
to the pursuit of any invention, however ennobling, if he had before 
him the ordeal of a tribunal of criticism such as our last half-dozen 
Boards of Admiralty. We yet hope better things of the Duke of 
Somerset and Lord Clarence Paget.—Morning Chronicle. 








EXAMINATION AT THE BRISTOL SCHOOL OF 
MINES. 


Tue students of the above institution were examined on Monday 
afternoon by Warington Smyth, Esq., F.R.S., Professor of Mining 
and Mineralogy at the Government School of Mines, London. There 
were also present several gentlemen who are interested in the school, 
among whom may be mentioned Lionel Brough, Inspector of Mines ; 
Handel Cossham, H. Bennet Leonard, G. C. Greenwell, and A. 
Palmer, Esqrs. 

lt may be well to observe that on the 20th of last month the 
pupils were examined in mining and geclogy by a gentleman from 
the “ Department of Science and Art,” and Mr. Cossham, in opening 
the proceedings, read a letter from the “ Department,” stating that 
all the pupils had passed in a satisfactory manner, and that five had 
been awarded Queen's prizes, namely, Alfred Jones, J. W. Jones, 
Alfred Orchard, — Holbrook, and William Evans. They had also been 
carefully examined by the master, Mr. C. 8S. Wood, on physics, 
surveying, plan drawing, and chemistry. Under these circumstances 
Mr. Smyth considered it sufficient to put a few questions to be 
answered in writing, and then proceeded to a short oral examination. 
The answers given were generally satisfactory, showing a consider- 
able amount of knowledge on the part of the students. Mr. Brough 
also put a few practical questions on the art of mining, which were 
correctly answered by many. During the past session several pacar 
have been made by the students under the superintendence of Mr. 
Wood, plans of which were exhibited in the room. One was a complete 
underground and surface survey of Cook’s Pit, Mangotsfield, the 

roperty of Messrs. Wethered, Cossham, and Wethered. Sections of 
Destin Down, from Westbury-road to the river Avon, constructed 
by the students from their own levelling, were also exhibited. 

Mr. Smyth expressed himself as very well satisfied with the 

pro made in those subjects that had come under his notice. 
r. Cossham then stated that the school would re-open on the 
20th of August, when he hoped to see most of the students return to 
continue their attendance at the school,and also many new ones. 
He also expressed the deep obligation they were under to Mr. Smyth 
for his kind assistance, and tendered him the sincere thanks of the 
committee. 

The proceedings then terminated, several of the gentlemen adjourn- 
ing to Shortwood Lodge, to partake of the hospitality of Mr. 
Cossham. 

During the next session every exertion will be made to increase 
the usefulness of the establishment, both by multiplying the facilities 
afforded for the acquisition of knowledge — both theoretical and 
practical—and by adding to the number of students as far as 
possible. In age eng Thy advantages of the Bristol school, its 
central position should taken into consideration. It is easily 
accessible from all parts, particularly from South Wales, by means 
of the steamers from Newport, Cardiff, and Swansea. It is also a 
central position geologically speaking. for within an easy journey 
we have all the formations, from the Silurians to the Tertiaries. 
Bristol is also provided with a fine museum, which is at all times 
accessible to the students. The advantages accruing from a course 
of instruction at the school to over-men and bailitfs, and young men 
intending to fill those offices, are, we think, self-evident, and it is to 
such that the school is particularly recommended. Evening classes 
for young men will also be formed in connection with the Trade 
School. 

The distribution of prizes will take place shortly after the school 
re-opens. 








SCOTTISH MATTERS. 


Ar the last meeting of the Glasgow Water Committee a lengthened 
report by Mr, Gale, on the waste of water and other kindred matters, 
was read. Mr. Gale gave statistics of the waste that had been 
discovered by inspection, from which it —— that 7,200,000 
gallons a day might be saved by introducing better taps; and this, at 
the ordinary price for trade purposes—40s. per 100,000 gallons—would 
come to £50,000 per annum. Great waste was also caused pd cistern 
cocks defectively made or adjusted. He proposed that the water 
should not be turned on to a house till it was ascertained that the 
plumber work had been properly executed, and that proprietors 
should be compelled to substitute new taps for those that became 
worn out, and to aye only taps of approved patterns. The 
report and minutes in which it was Unbodied were approved of. In 
answer to Mr. Taylor, the chairman stated that Mr. Bateman had 
been paid £23,400. Some conversation took place as to the propriety 
of ing the p re as much as possible, and thus avoiding the 
bursting of pipes. Mr. M‘Adam said that he understood Mr. 
Bateman intended to have two pressures of water in the city, and 
that in a week or two he would be in a position to introduce them. 








The revenue of the River Grae Tepstons increased £7,368 in the 
year ending thé 30th June, with the preceding twelve 
months, th oy ms ,085 Bnd £90,816 respe ely. The 
magistrates of the vai Clyde ports, a8 Lighthouse Commissioners, 
made their annual inspection of Clyde lighthouses on Saturday, by 
the splendid new Belfast steamer Giraffe, which left the Broomielaw 
about a a before seven a.m. with a limited com Ad tle- 
men, which, ay — he pny swelled to 125. * Giratte, 
on account of her great length atid size, made @ cautious passage 
down the river, and on arriving at Greenock, the Provost and magis- 
trates of that burgh, and many gentlemen who had left Glasgow at 
a later hour by railway, or had come up from the coast to mingle 
with the party, were taken aboard. She left Greenock amid hearty 
cheering, and sped away to —- the business part of her mission, 
viz., the in fon of the ey: at the Cloch, Toward Point, 
and the Little Cumbrae, which were found, as was expected, in first- 
rate order. The party afterwards steamed to Campbelton, and re- 


turned in the evening. 

We note the launch of two fine iron ye on the Clyde. The first 
is built by Messrs. Stephen and Sons at Kelvinhaugh, and is a new 
iron sailing ship of about 1,200 tons register, named the Clyde. 
This ship is the property of Messrs. Somes Brothers, of London, 
and is 13 A 1 at Lloyd’s. All her decks, lower masts, and bowsprit 
are of East India teak ; and she is altogether constructed in accord- 
ance with the present advanced state of iron shipbuilding. The 
Clyde has been taken up by the Government for the conveyance of 
troops for India.—The second ship is built by Messrs. Scott and 
Co., of Greenock, at Garvel Point; measures 1,090 and has 
been named the Horsa. She is 2:0 ft. keel and forerake, 34 ft. 
beam, and 214 ft. deep within the hold. The Horsa is the property 
of Messrs. Lamperton, Holt, and Co., of Liverpool, and is Intended 
for the East Indiatrade. She is sister ship to the Hengist, launched 
from the same building-yard in February last. 

Shipments of — are now being ~ pretty freely from 





Scottish ports. Last week’s return is appended : 
Foreign. Coastwike. Total. Same week 
last year. 

Ports. Tons. Tons. Tons, Tons. 
Glasgow . - 1,236 1,895 8,181 8,924 

Port-Dundas eo None. 
Greenock ., ee None. 1,165 
Port-Glasgow None. — 
Bowling .. 280 . 140 420 _- 
Ardrossan. . 1,938 . 3,086 5,024 2,768 
Troon —-. 722 722 .. 495 
Ayr.. —. 535 535k. — 
Irvine ° —. 135 135. 44 
Grangemouth 604. 280 974 525 
ith _-. — - 749 
Burntisland No return. _ 
Alloa (south) a 74 e 74 _ 
Alloa(north) —_-. 223 -- 223 300 
Bo'ness .. ee 80 .. 185 - 265 85 
Morrisonshaven .. —-. 100 100 - 
Total 4,228 7,875 11,603 10,375 


Four persons were killed and several others injured on Sunday 
afternoon, on the Edinburgh, Perth, and Dundee Railway. The 
fatality, which occurred between Trinity and Granton, was occa- 
sioned by an engine leaving the rails. The engine left Granton 
about five o'clock, and was proceeding rapidly along the line— 
which at that point runs close to the sea on a high embankment— 
when, from some unknown cause, it went off the rails at a point 
opposite Wardie Cottages, a little to the westward of Wardie Hotel, 
and dashed over the embankment into the sea, a distance of about 
30 ft., carrying with it the railing of a bridge which at that point 
crosses the road, and a portion of the low parapet wall skirting the 
line. Sheriff Gordon has appointed two engineers—Mr. Jardine, 
Edinburgh, and Mr. Hawkins, engineer to the Duke of Buccleuch at 
Grantou—to examine the state of the line, and give in a report. 





TRAFFIC RETURNS. 





Week This Same Mileage. 
ending Week. 1859. . 1859 
Belfast and Northern Counties .. July 7 1,485 1,162 65 65 
Birkenhead, Lancashire, & Cheshire ,, 7 3,188 3,270 33 33 
Bristol and Exeter .. .. ae eo = 7.717 125 118 
ae Ss 2 oe ee . _ 4 7 1983 
Corkand Bandon’ °. ;. *. . " 7 ‘Se "SE 90) 30 
ee, and Passage .. Ire A Ta 308 i ¢ 
Dublin and Belfast Junction -. :. July 8 1,884 1,212 68 68 
Dundee, Perth, and Aber. Junction 8 1.937 1 $318 
Dundalk and Enniskillen. .. .. " g 2 — 192 192 
Dublin and heda .. .. .. ” § 9098 1,987 62 
Dublin & Wicklow &Dub.&Kingtn. " 7 “_ 3,171 
aan 2k eu. § £ £ 049 «67467 
Eastern Counties and East Union.. ” g W— 6.820 499 489 
Kdinburgh & Glasgow & 8. Dunfer. 7” 7 6,061 5,609 142 142 
Edinburgh, Perth, and Dundee .. " g 3471 3446 78 78 
Glasgow and South-Western .. ” 7 8176 7,350 1838 183% 
Great North of Scotland .. June 30 1,568 11454 58 68 
Grens Beraere a July 1 %% 178 21,737 = 283 
Great Western s » 2 spas saree 465 4054 
Shrewsbury and Birmingham :: ” g '098 2,007 204 204 
Shrewsbury and Chester - 2 8 8411 3386 46 46 
Irish South-Eastern .. .. .. 2. 7” 7 ae = 254 253 
Lancaster « and Carlisle ie a = = —_ — 
and Yorkshire .. ., 35, 395} 39) 
Lianelly Rallway and Dockyanl |.” = “— "007 46346 
London and Blackwall .. .. .. ” § 20% 1, 5 5 
London, Brighton, and South Coast ” 7 419/377  17'473 2h 
London and North-Weste ° ‘ 324 950 
London and South-Western io ; YJ ie 270 
London, Tilbury and Southend .. ” 4 pa 2'504 ‘a 2 
Manchester, Sheffield, and Lincoln. 7’ g 19,649 11,027 1788 1734 
Manchester, 8.Junc.,&Altringhmm " g 1152 1061 8 8 
ry ” , ° 
Maryport and Carlisle .. . .. {, 1 (1,967 1,052 2% 28 
Mi te ts se oe oe oe ce 6, 68 89,028 84,018 G14b Gd) 
Midland Great Western .. .. « | 7 4,816 4,486 177 177 
Newcastle and Carlisle .. .. .. |’ 7 4300 3,706 78) 784 
 S ts ee te oe ee) 64) 68 68H 6,846 164 154 
Ne ort, Al venny & Hereford” SS 0 + 
North Staffo Rail. and Canal . 1 8,462 7,037 233 © 233 
St, Helen's C. and Railw: ean wae)’ aae <>, ae) ae | 
Shrewsbury — Hereford, + ee rd 7 = 2,02 61 61 
i ae oc Mile Aeon nilih-aiih 445 3, 50 80 
Scot. North-Eastern (late Aberdeen) June 2 Het He} 115.115 
South Deven. oo 00 ce ce co Sup # ets | ist it 
South York and River Dun. Me nis “ ; ns 2,427 118 08 
South Wales., .. .. .. +» June 30 7,575 «= 7,148 «171 «1712 
Taff Vale. July 1 4,906 4, 6358 
OP en a ei a ae 
Waterford and Kilkenny.. .. .. ” 7 902 356 81 31 
Veliimeat cine = | He im Eg 
. way.. , 833 074 
West Midland (late Oxiord, Wo) “ ; e088 6,847 162 144 
Whitehaven and Furness.. .. .. 7? 4 - 56038585; 
Whitehaven Junction .. « «2. 2) 2 = 514 122 
COLONIAL AND FOREIGN. 
oy and fae Huron.. .. .. June % 1,068 P ms + 4 4 
Eastern bf France (late P. and §.).. June 28 49,562 42/095 1060 1003 
yay Trunk of Canada .. .. .. 4 10,900 8,150 970 8380 
= Luxembo' + July 8 3,025 2,285 128 122 
reat Western of -- « June 6081 6300 845 345 
Northern of France .. wit_se s+ 99 28 44,672 40,922 602 600 
Ceteams, | jordeaux and »» 23 58,680 650,050 922 922 
Sambre and Meuse ae " July * = TOs “ts 68 
Western and North-Western June 2% 40,949 96,704 748 721 
West Flanders ~Juy 7 — 45 7 # 75 





_ THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Piitents.) 


1022, Epwarp Gatwoop, Holmer, near Hereford, “Improvemetts in 
fixing and securing the rails in cast-iron or other chairs at joints and 
Seigpmedicte places in permanent-ways.” — Petition recorded April, 


1201. Dommrcos SANT Agata, Liston, Port: “ - 
fectant.”— Petition recorded 16th Af oy, 1800. ugal, “An improved disin 


1242. James Corcort, . Garden, London, ‘‘ Improve- 
ments in manufacturing gas and carbon, or Jampblack, in one or the same 
coperian, eat Se Se Hebe or cae ae. 
apparatus gas jeable for 
houses, mines, and all places w 5-4 -:-— eealiaal 

1244. SamursL CROMPTON and WILLIAM ROBERTSON, Manchester, ‘‘A new 
mode of economising water passing. through canals, when such water is 


used for dragging boats or otherwise.” — Petitions recorded 2ist May, 1860. 


1330, Thomas Gorvor, Ki "J , 
ag ep ee recoded Sh Mey, yg a 
374. Groner Firtcugr, Farnham-place, thwark, Surrey, “I 
ments in the a) for voqulatin the draught in the tubes of maltite- 
bular boilers."—A communication from Donald Skekel and Alexander 
ian ae De:nerara. 

8, ANTONIO JOAQUIM PEREIRA DE CARVALHO, Moorgate-street, London, 
“Improvements in beams, applicable in the bone and 
other “j-¥~ and also for the Goors and ceilings of houses.” — Petitions 

une, 

1884, SiaismuND ScHUHMAN and Gzorer Harrisox, Burnley, Lancashi 
* Improvements in machi: or tus f pi 

sarin brows me ri inery appara’ or spinning, doubling, | 
85. Epwarp THomas Huenes, Chancery-lane, London, ‘I emen 
in coating or plating the faces of printing type and stereotype - ary 
yg from Joseph Corduan, New York, U.8.—Paitions recorded 

une, 7 

1439. Puiwippe Fromont, Chatelinau, Hanaut, Be! “* Improvement 
in machinery for the ascending and descending pits’ or sions of 4 
-_ wagons, carriages, and materials.” — Petition recorded 12th June, 


1448. Winutam Spence, Chancery-lane, London, “Improvements in the mode 
for, ous substances to a fluid state.”"— 
. Vanderburgh, New York, U.S.—Peti. 


1456, EpwaRD SPARKHALL, Cheapside, London, “ Improvements i 
ducing certain designs and patterns upon cloth or textile fabrics, in As va 
to _— certain in garments made therefrom.”—Petition recorded 

‘une, 1860. 

1460. Isaac Mackrow, Woodstock-road, » London, “ 
Seniesa meee owen enn, 0c de “tipo 
WPER Puiprs Cougs, Service Club, Pall nad 

ments in iron-cased ships of war.” F on 

1464. WiuLiaM Hanpine, Rutland-terrace, Forest-hill, Kent, ‘Improve- 
ments in .— fire-arms."— Petitions recorded 15th June, 1860, 

1466. Myer Myers, Mavrics Mygrs, and Winuiam Hi 
“ Certain improvements in holders and connectors for hol papers 
_— exposed for sale or fur private use.” 

1468, Witiam Daay and Rozert Garpinek, Farningham, Kent, ‘ Im- 
~ in reaping and mowing machines.” 

1470. Epwarp Deans, Arthur-strect East, and WiLLovensy Diesy Marsn 
James-street, London, “ Improvements in kitchen ranges or apparatus 

for cooking.” 

1472. CuakLes Henperson, Leicester, “ Improvements i 
bench-cramps.”— /’etitions recorded 16th June 1800. a 

1476. Tuomas Kersuaw, Baker-street, Portman-square, London, “ Im- 
provements in apparatus for imitating various fancy woods, marbles, 

A“ and —-. . 

. HAMLET NicHOLsON, e-street, Rochdale, Lancashire, “ 
improved cricket and playing ball.” _ a 

1480. Tuomas WILLIAM Keates, Chatham-place, Blackfriars, London, ‘ An 

deri ato the di Nati x Tome d i ae Pate 
eriv m 81 ion oO! and othe Name Peti- 
-_ nth Juane, 1500, pe r vegetable matter.”—/eti 

1482. —— BRYANT a New Oxford-street, London, “ Improve- 
ments in the fact a portabl et match ae - 

P ye - from — —_ New York, U.S. — 

oun WALKER, y-road, “Tm ements in mills 
a I expressing juice from the cane and other like vegetable 


su 
1488, Joszrpu James Weicu, Cheapside, London, ‘I emen' - 
ties, scarfa, and eratats.”— Petitions recorded 10th June 1860. — 
490. WILLIAM a and Grongz Gent, Salford, near Manchester 
‘ ts in bi or apparatus for mak: rners.”” 7 
1491, Wintiam Wx1000Ks SLaion, Myddleton-square, rad onthe neutra- 
we — “ er ep a - 
2 koRGE Hinton, birmingham, “ Improv its rnaces.”” 
1494. Henny WIMBALL, hom al ra} ire,“ eee in ma 
chinery or apparatus for making bricks, tiles, and drain pipes.” 
1495, Henry Hart, Cambridge Villas, South-street, Greenwich, Kent, “‘ Im- 
provements in machinery or apparatus for cutting and shaping metals and 


other substances. 
1496. EpwarD BRAINERD Weep, George-street, Westminster, ‘‘Improve- 
hire, and 


aa in _o——— me piers.” 
- HENRY FRankKLIN Hikon, Chipping Campden, Gloucesters! 

bern tiny Albion-place, "Walworth Surrey, “An improved vertical 
e-wheel. 


1498, FRaNcis ConstaBLE Simons, Bengal Artillery, “Improvements in 


ordnance, 
1499. Rupotpu Boomer, Thavies-inn, Holborn, London, 
in machinery for w textile fabrics.”—A communtestion from Charles 
, na Ly .. Witz, Frauenfeld, Switzerland. 
. FRancis Prestox, Manchester, “ Certain improv 
for shaping and cutting files and rasps.” eae 
1501. ADOLPHE CorRkoYEK, Orchard-street, Bloom: e, and Moses BARTON 
Nottingham, *‘ A new or improved washing with the machinery or 
apoeeninn Sor therein.""— Petitions recorded 20th June, 1860. 
1505. Dennis and ANTHONY WxLsH, Leeds, Yorkshire, * Improve- 
ments in means or machinery for and polishing marble.” 
1507. WiuLiam Baker, Sheffield, shire, ‘‘ Improvements in the pro- 
cess of softening and purifying ¥ 
1609, WILLIAM ——z" Hibernia Chambers, Southwark, Surrey, “‘ Improve- 
ments in apparatus for singeing and preparing the skins of pigs previous to 


curing.” 
1511. Howry BUENAVENTURA STEVENSON, Alfred- 
London, ** Improvements in apparatus for propelling oneteer role 


. WILLIAM BUCKWELL, Phenix Stone Works, East Greenwich 
‘* Improvements in mou blocks, slabs, pipes, and other pa ys 
in the apparatus to be employed therein.”—/etitions recorded 2ist June, 


1860. 
1515. WuttamM Morais, Minories, and Henry Map Child’s-hill, 
stead, London, ‘ Improvernents in apparatus for electric. Seeks a 


telegraphs.” ; 
it. Catharine-street, Carmarthen, South Wales, 








1517. WiuuiaM Hows, 8 
- A portable es platform.” 
1519. Wmuiam Epwarp Genes, Wellington-street, Strand, London, “ Im- 
rovements in saddl and harness.”—A communication from Auguste 
ame ng pe Ardennes, France. n 
. WALTER MacFagLans, G w, Lanarkshire, N.B., “‘ Improvem 
i and sowemge = d saniatory or a : _— 
5 AN, , ’ “ Tmprovemen 
fice el andi ta oatueblianenaes 
1525, Jonny Dewick, New ton, Nottinghamshire, “ 
bobiaia pet.or twist Jase maahinery."—Petttione reerted San June, 1660." 
1527. Joun Ramsportom, Crewe, Cheshire, “Improvements in supplying 
the tenders or tanks of locomotive engines with water.” 
1529. game seve set ABRAHAM MORLEY, » ‘Anew machine 
or ‘oved mechanical arrangements, or combinations jufac- 
in fe 3S vests and other articles o Tad vs 
. Ropgert Jopson, ley, Worcestershire, “I emen mou! 
seiseel othenrance Powis 4s temeremmista age 
1533. Ropert ANDREW Boyp , Surrey, “ 
ting oF the hal of ut rrey, ‘* Improv: ts in 
. Epwarp Gatwoop, mer, near Hereford, ‘‘ Improvements in making 
wheels, licable to railway carriages jocom +."—Jetitions 
reed Lod Fone 1088. y and } otive engine «.”—J 
1539. Davip Crosman Dinsmore, Boston, U.S., ‘‘ Improvements in machi- 
nery for splitting leather, and cutting the heels of baots and shoes.” 
1641, smog) Creaser, York, “Improvements in reaping and mowing 
machines.” 


1543, Wittiam Rourieves, Salford, near Manchester, ‘‘ Imp ts in 


wee tees TH T in Old Barlington Lond: 

b jOMAS TRUMAN, r -street ad 
semen horae shoes.” , 4 on, “ Improve- 
. Wiuttam Reave, Hibernia Chambers, Southwark, Surrey, ‘ Improve- 

ments in a tus for or 
ous to te ay Ls erpne Bo pg . soy 
1549, Matragew CartTwaicnt, t, Carl Cumberland, “ Improve- 
of 4 and other a 
PR, 





ments in the manufacture of mouth. , for 
es Joun LaF =4 Me rid ‘TUNNICLIFF ae " hire, 
** Improvemen' articles technically known as ‘ flys,’ or ‘ flyers,’ used 
in the of and lien 
po P meee Ts oy preparing woollen, worsted, cotton, and 
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Jury 18, 1860. 











1553, Henry Canrwnsour, Dean Doeeter, Se ropshire, ‘ Improvements 
means or a) = eam & steam _—... to facilitate the 
ki f onnee ex ve 
1585. Gono as —_* on ——— L » “‘ Improvements in ap} 


for Fae am J g time, for cree matters, and for levelling.” e 


Inventions protected for Six Months AA the Deposit of a Complete 
” Specification 


1581. CLAupE JoszsrPH NapoLzon Resour, Paris, “A new motive power, 80 
called Rebour’s motor.”— Deposited and recorded 30th June, 1860. 
1592, EPpuram Cuetwyn, Worcester, * Perens in the manufacture 
of gloves.” — Deposited and recorded 2nd July, 1860. . 
1598, + OUARLES baer ge Welbeck-street, Cavendish-aquare, London, “ An 
lay? es ble — or acrostatic ”“—A communication from 
yal eposited and rns ro July, 1860. 





Patents on which the Stamp Duty of £50 has been Paid. 
1855, ALEXANDER ANnouSs CROLL, Harold’s Wood Lodge, near Romford, 
Easex.—Dated 3rd July, 1857. 
1873, FRANK CLARKE HILLS, Deptford, Kent.—Dated 6th July, 1857. 
1896, JuLes Josep Henri Briancuon, Paris.—Dated 8th July, 1857. 
ae Joux Cuanter and Davin ANNAN, Bow, London. ~Dated 10th July, 


857. 
19% 2. WinttaM Henry GauntLett, Middlesbro’-on-Tees.—Dated 14th July, 


857. 
1886. WILLIAM Sairu, Kettering, Norfhampton.—Dated 7th July, 1857. 
1888, RICHARD ARCHIBALD BROoMAN, Fleet-street, London.—A communica- 
tion from M. Neullies.—Dated 7th July, 1857. 
1889, WiLLIAM Burorss, Newgate-street, London.—Dated 7th July, 1857. 
= Grorcr GreEeN, Whitehorse-lane, Mil: End-road, London.— ated 8th 
uly, 1857. 
1938. Hirprotyt# Lamy, Paris.—Dated 11th July, 
1960. Tuomas Asuton, Abbey Mills, Morpeth, —s —Dated 
14th July, 1857. nna 
Patents on which the Stamp Duty of £100 has been Paid. 


1634, James Parkes and SamueL HickLing Parkes, Birmingham.—Dated 
Sth July, 1853. 

1669, WiLLtIAM Nexpuam, Smallbury Green, Middlesex, and James Kir, 
jun., Princes-street, Lambeth, Surrey.— Dated 14th July, 1853. 

1650. Grones Datton, Lymington, Southampton —Dated 11th ‘July, 1853. 


Notices to Proceed. 

550. CORNBLIUS PARISH and JOSEPH Lane, Preston, Lancashire, “ Im- 
~rovements in looms for weaving.” —Petition recorded beth February, 1860. 
558, Geonok RANKEN, Bathurst, Sydney, New South Wales, “ Improvements 

in paddle-wheels.” 

569. Henry Swan, Bishopsgate-street Without, “ Improvements in stereo- 
scopes, stereoscopic pictures, and cameras for taking the same.” 

564. BERT HANHAM COLLYER, Alpha-road, St. John’s-wood, London, ‘ Im- 

ts in the ture of pulp, and in preparing materials for 
the purpose, and in apparatuses employed therein, part of the invention 
being-also applicable to preparing materials for fibrous and textile manu- 
facturing purposes.” —/'etitions recorded 20th February, 1860. 

570. Ive Bonnet and Joun Danie Het, Brussels, ‘‘ Improvements in 
planing machines for files and other metal objects, straight, curved, or 
otherwise.” 

571, Joun Miuyrs, Gloucester, “An apparatus for exercising the joints and 
muscles of the human body.” 

573. Davip Cuapwick, Salford, and Herpert Frost, Manchester, Lancashire, 
* Improvements in apparatus for measuring water and other liquids.” 

578. HENRY BesseMER, Queen-street-place, New Cannon-street, London, 
“Impr ts in hinery or apparatus loyed in the of 
maileable iron and steel.” —Fetitions recorded lat March, 1860. 

587. Josepn Eccies, Blackburn, n 
for the manufacture of bricks, ee pipes, = “other articles — of 
plastic materials. 

588. XAVIER Mousry, Boulevard St. Martin, Paris, “An improved apparatus 
for washing ores." 

591. WARREN STORMES HALE, Queen-street, Cheapside, London, ‘ An im- 
proved candle lamp. 

695. Epwarp HuMPuRys, Deptford, Kent, ‘‘ Improvements in marine boiler 
furnaces, and in feeding the same.”— Petitions vecorded 3rd March, 1860. 
597. Joun Sipgporrom, Broadbottom, | near Mottram, Cheshire, “Certain 

improvements in looms for weaving.” 

601. WiLLiam Newton Witsoy, High Holborn, London, and James Pitt, 

k oa Yorkshire, “‘ Improvements in apparatus for sewing ma- 
chines 

6056. James Howarp, Bedford, ‘‘ An Soprevement in the construction of 
horse rakes.” —etitions recorded 5th March, 1860. 

608, THomas Cox, jun., and WILLIAM Houwany, Birmingham, “ An improve- 
ment or improvements in the, manufacture a the stretclfers of umbrellas 
and parasols.” 

616. Wittiam Buxton, Staveley, Derbyshire, “Improvements in safety 
cages for mines.”—Petitions recorded 6th March, 1860. 

623, CHARLES ANDRE Cuapuis, Boulevard St. Martin, Paris, ‘“‘A new or 
improved process in manufacturing and ornamenting ceramic products 
chemically.""—- Petition recorded 7th March, 1860, 

638, Josuua Lister and Jonn Legs, Oldham, I “Imp 
in the construction of oil cans.”’-- Petition recorded 91h March, 1860. 

650. James Happen Youne, Great College-street, Camden- town, London, 
“Improvement in eo up (composing) and distributing ty pes.” — Petition 
recorded 10th March, 1860, 

663. Tuomas Woopuouse Asupy and Tuomas Yorkg, Stamford, Lincoln- 
shire, ‘‘ Improvements in the construction of haymaking machines. ”_ Pe- 
tition recorded 12th March, 1860, 

724. Epwarp Garpner, M idst Kent, “I in tus for 
the manufacture of paper.”— Petition recorded 20th 4 1860. 

831, Joun Sueripan, John street, Dean-street, Commereial-road East, 
“Improvements in’ the manufacture of sheet metal casks, and other 
vessels.”"—/'etition recorded 3ist March, 1860. 

850. WILLIAM ARMAND GILBER, South-street, Finsbury, London, ‘‘An im- 
— apparatus for making signals on railways.”— ‘communication from 

oseph Desgabriel, Lyons, France.— Petition recorded 8rd April, 1860. 

882. Winuiam CLARK, Chancery-lane, London, “ Improved ome for 
treating peat or turf."—A communication trom — uste Ma Count de 
Lara et du Ren, Paris.—Petition recorded 7th April, 1 

906. Josep Kersnaw, Allerton, near Bradford, rorkshire, “ Improvements 
» means or apparatus used in weaving.’ "—Petition recorded 1th April, 
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1860. 
1090. Hiram Hutcuinson, Rue Richelieu, Paris, ‘‘ Improvements in the 


manufacture of goods coated with india-rubber and other gums, and in | 


apparatus to be employed therein.”—A communication trom Lorin Burt, 
Lange, Loire, France.— /’etition recorded 30th April 1860, 

1242. James Corcurr, Kirby-street, Hatton-garden, London, “ Improve- 
ments in manufacturing gas and carbon or lampblack, in one or the same 
apparatus, and in the apparatus employed therein, and for means and ap- 
paratus fr rendering the gas applicable tor lighting of ships, hghthouses, 
mines, and all other places where gas can be used.”— Petition recorded 2ist 
May, 1860, 

1275. Rosert HANuAM Coutyer, Alpha-road, Regent’s Park, London, ‘*Im- 
provements in the manufacture ot tubes and other vessels and’ other 
articles, aud in the machinery and apparatus connected therewith.”—Peti- 
tion recorded 23rd May, 1860 

1412. ALEXANDER ANGUS Crow, Coleman-street, London, ‘ ‘* Improvements 
in the purification of gas. — Petition recorded Bth June, 1 

144]. GBorok Bukkows, Nottingham, ‘Improvements in re 
of figured lace made on bobbin net machines.”—Petition recorded 12th 
June, 1860, 

1448, WitLtaM Spence, Chancery-lane, London, “‘ Improvements in the mode 
of, and apparatus for, reducing siliceous substances to a fluid state.”—A 
communication from George E. Vanderburgh, New York, U.8.— Petition 
ge ded 13'h June, 1860, 

1407, Joun Move, ‘Seabright- -place, Hackney-road, London, “ An improved 
self-acting apparatus for rey saree J and collecting from ‘solutions metals 
and their salts, part of which apparatus is applicable to flushing purposes.” 
—Hetition : ecorded 16th June, 1860. 

1525. Joun Dewick, New Lenton, Nottinghamshire, “Improvements in 
bobbin net or twist lace machinery.”—Petition recorded 22nd June, 1860. 
1581, CLAUDR JoskPHt NAPOLEON Resour, Paris, *‘A new motive power, so 

called * Rebour’s’ motor.’ "—Petition me Sorh June, 1860. 





And notice is hereby = that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave — in writing 
of their objections to such application, at the said 0: the Commis- 
sioners, within twenty-one days the date of the Gasatte (and of the 
Journal) in which this notice is issued. 


List of Specifications padlished during the week ending 
ag Ub A AE 5 2008, 10; 2000, 3 


2729, 10d.; 2730, Sd. ; 2781, 1s 6d. ; 2785, 8d.; 
2786, 6d. ; 2787, 8d. ; 2788, Sd. ; 2739, 84 j ido Ta; “ra, Ad, art, 8d. ; 
BIAS, Gd, ¢ $744, 8d. 2745, 18, bd. ; a8. ; 2747, iod. 11d. ; aS, 
aj $750, , 8d. ; 2761, 8d.; ws "ed; Sts, 34. ; 2758 ny 2755 








ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS, 


Suiting Steal Sonn sud tie, Gains Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 


—, 3. M. a? bere | pes ot of explosions in boilers and steam-gene- 
20th December, 18 


For thi this. fers my a eo of brass or other metal is screwed or tapped 
into the crown or top of the fire-box or furnace. In this seating is fitted a 
valve with a spindle extendin, _— the top of the boiler, and a, through 
a peg na fixed therein such spindle being also connected with a “‘ Salter’s 

balance,” or other suitable a for regulating the pressure 
whia the valve is required to resist. is apparatus for regulating the 
pressure is inclosed in a lock-up dome, m is capable of being screwed down, 
set to the required pressure, which would be a little above the ordinary or 
working pressure of the boiler or steam-generator. By this arrangement, 
the valve will be forced inwards and opened as soon as the pressure on the 
crown of the furnace increases ged. the limit thus pk oy and the fire 
will be put out. Or the same effect will be produced by applying the valve 
— wl to the front of the boiler, with a pipe leading to the top of the 


2914. J. adie Newark-upon- Trent, “ Steam engines.” —Dated 21st December, 


The object of these improvements is simplicity in the arrangements or 
construction of steam engines adapted to various purposes, e cylinder 
is provided with a piston and a Sieben -rod which also forms a connecting 
rod; this rod is attached to the crank or the fly-wheel (as the case may be) 
in the ordinary manner. The cylinder when in action is wane to rotate 
on an axis of motion at right angles to a line carried through the length 
of the piston-rod, and this axis of motion is not coincident with the crank or 
other main shaft driven thereby, but removed therefrom a distance equal a 
one-half the length of stroke of the piston, by which the piston will 
motion to such shaft in its rotation, Two steam-ports are provided es 
to the top and bottom of the cylinder, each port as the cylinder revolves on 
its axis bein ee opposite the steam-way in a circular valve which is 
fixed, and thus each port serves alternately for the ind and 
of the steam. The indo ction-steam is sents to the cylinder es the 
hollow shaft on which the cylinder revolves by a pipe fitted at the end with 

(by y Pic'st veiey a circular valve (but other Tales may be ), which is 
le of being turned by means of a fork-handle keyed into the outer end 
of Pthe induction-pipe, and the induction-pipe is provided at its outer end 
with an enlarged packing or piston working in a cylinder, in order that the 
steam acting thereon may counteract the tendency of the pressure of the 
steam exerted on the valve to withdraw the same from its seat. The educ- 
tion steam is led off through the annular space between the induction-pipe 
and the interior of the hollow shaft; but this arrangement may be varied if 
found desirable. The g parts of the engine are constructed in the 
ordinary manner. 


2932. J. Gites, Cannon-street, London, *‘ Locomotive traction-engines.” —Dated 
23rd December, 1859. 

These improvements consist in a method by which the principles of pedal 
traction are rendered effective in a wheeled engine without the aid of the 
usual — or levers. The chief feature in these improv ements consists 
in the embodiment of the principle of animal traction, in conjunction with 
a constant rotatory motion, and by which the Periphery of one or more 
wheels is made to manifest at its point of contact with the surface on which 
it travels a tractive adhesion equal to and based upon the same — as 
that of the foot of the quadruped when employed as a tractive agent. The 
following is the mode of obtaining = above result :—At each side of the 
engine or boiler is fixed a stud, pivot, or other similar apparatus, upon 
which works a lever or flat bar. e stud is fixed at a point on the engine 
forward of the axis of the drawin; sce a and the lever-bar is in an inclined 
or slanting position, passing to the driving-wheel, the axle of 
which passes through the other culeentity of the lever, which is thus made 
to serve as a bearing. Between the driving-axle and the engine is introduced 
a spring for the purpose of rendering the movement of the engine easy and 
free from jolting ; a similar arrangement may be made with two or more 
levers at each side of the engine similar to the above-described. 


2933. T. AveLine, Rochester, Kent, ‘‘ Locomotive engines.” —Dated 23rd De- 
cember, 1859. 

This invention relates to a peculiar mode of taking up the slack in the 
endless chains, bands, or belts employed in driving the running wheels of 
traction and other locomotive en nes, and om? in putting the axle of 
the driven wheels of the engine into a slotted bearing which will admit of 
such axle being moved laterally so as to take up the slack of the chain when 
it occurs. Another part of this invention relates to a peculiar construction 
of flat-linked or open chain, applicabl lly of 
motive power, and consists in connecting each pair of flat links with an 
intermediate solid link or block of the full width of the opening between 
the flat links. These solid links or blocks are made of ordinary cast-iron, 
or of malleable cast-iron, and have the link or joint-pins of the chain cast 
therein, these pins being made of wrought-iron or steel.—Not proceeded with. 


2946. W. E. Newron, Sean London, *‘ Mills.”—A communication.— 
Dated 2th December, 1 

This invention cousists principally of a pair of —e stones or grind- 
ing surfaces, the lower one of which is mvuvable, and is made to rotate on 
its axis, while the upper one is stationary, and is supported upon suitable 
feet or standards connected with or attached to the casing that surrounds 
the lower stone or runner. This casing is lined inside with wood in order 
to prevent the metal connected with the moving part of the mill from 
coming into contact with the metal of the fixed of the machine. The 
casing is moreover provided with a boss through which the spindle of the 
— stone passes. The stationary stone is pie! with several holes 
through which pass currents of air from a fan or blower, so that the air 
may be distributed throughout the narrow s between the grinding 
surfaces. The air thus forced in and made to circulate round the stones 
may be exhausted or drawn out by means of suitable apparatus, and 
thereby made to accelerate the grinding operation. The meal passes out 
through numerous openings in the case, to which openings are adapted 
wooden spouts, whereby the meal is delivered on to a circular platform to 
which rotatory motion is communicated by any suitable mechanism. 














Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
dim and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 


2885. A. Batneats and J. H. Winson, Liverpool, ** Apparatus for dis- 
tilling water, and cooking on board ship.” '—Dated 19th December, 1859. 

This co the relates to an apparatus, consisting ofa parallelogramical, 
or other suitably-shaped chest or » having a small enclosed 
fire-place and ash-pit about the centre of its length, and a baking oven at 
one side, with space left between the sides of the oven and the outer casing, 
that the heat may be circulated around the sides thereof, and which may be 
regulated by a damper or dampers, The top of the outer casing immediately | 
above the fire-place, and the flue above the oven. is perforated by suitably- 
shaped holes to receive the bottoms of the cooking vessels, the said open- 





2888. T. Symons, Plymouth, “ Propelling vessels through water.”— Dated 19th 
December, 1859. 


1 
This ‘i coats the propulsion of men-of-war, ont other ships or 
vessel two submerged screw ers, one above 
tal shafts working ing in. one in 
= these a less diameter 


t healt oe pr oe th, ay be riven am re al: floating 
ou jucin, e like eir fo y 
materials or being struck by shot, will be greatly Gimainishel.-- ot pre. 


2003. A. Weruicu, Southall, Middlesex, ‘‘ Portable railways.”—A communica- 
tion. — Dated 20th December, 1859 
This relates to a former i i patented Sep tember, 1857, No. 2504, and 
ists of an t in the form of the links of the chain composing 
the railway, and in the method of connecting them together for the purpose 
of di concussion, and obtaining an easy and rapid circulation of 
the railway round the eS wheels, Instead of uniting the links to 
other by means of a hinge-joint, as described in the former a, they 
merely connected or strung together by the means of an endless dm A “7 
flexible band of metal, or other suitable contrivance, to which each link of 
the railway is fastened at the middle on its upper side as it lies in position 
for the passage of the wheel over it. The general form of the links of the 
railway, as described in the previous patent, is preserved ; but in order to 
retain them in their proper position, instead of the hinge-joint, one end of 
each link is shaped into a tennon, so made as to pass freely into and out of 
a corresponding mortice or socket formed in the adjoining end of the next 
link, and so on in succession, thereby admitting of their readily ac- 
to the constahhtly ay ap position of the different 
portions of the railway in its progress round the carriage wheels. 


on >. P. G. wg New York, U.S8., “ Springs for carriages, dc.” —Dated 
20th December, 1 


This relates to 3 peculiar constructions and | arrangements of bearing 
springs for common road or railway-carriages, y greater A 
p me icity of construction, and lightness are bined with i 
elasticity. According to this invention it is proposed to combine two 
elliptic s ring blades with an elastic or extensible, tension-bar, the ends 
of the ellip tic springs being — in the heads or caps at the extremities 
of the ii ietenunstiene tension-bar. The heads or caps may either be formed 
in one piece with the tension-bar, or fitted thereto by screws and nuts, and 
are grooved or slotted to receive "the ends of the elliptic springs, or the caps 
may be fitted by means of screws and nuts to the ends of the tension-bar, 
or the ends of the tension-bar may be turned over so as to form eyes, into 
which the co ndingly turned ends of the elliptic springs are fitted, a 
ball or rivet being passed through for the purpose of keeping them in their 
place. The tension-bars may be of an undulating form in the middle 
or they may consist of a pair of elongated, curved steel blades p) 
together with their curves outwards, but joining or meeting at the ends 
where screw-threads are cut and fitted with nuts for holding the caps. 


2921. B. Fier, J. Races, and T, CLoake, East-lane, Walworth, Surrey, 
“* Impr y already patented by T. Cloake for’ stopping 
railway and pr Fo oa. "—Dated 22nd ——- 1859. 

The apparatus or hi this i ti ist 
of a main shaft which is fitted to each carriage, which shafts are coupled 
together in such manner that a partial revolution imparted to one shaft is 
transmitted to the next, and so on throughout the train. The partial 
revolution given to the pany! shaft actuates an arm fixed thereon, such 
arm being connected with an arm ona shaft midway 
between the wheels, on which, at each side of the carriage, is a fixed double- 
armed lever or beam, the one arm of which is connected with the brake- 
surface of the wheel in advance, and the other with the brake-surface of the 
wheel behind ; the connection of the one arm is at the upper part, 
the other at the lower, the fulcrum being intermediate of those positions, 
The brake-surfaces are mounted on pivots, the one at the upper part and 
the other at the lower, while the lever connections are at the opposite and 
free ends of the brake-surfaces. The main shafts of the different carriages 
are connected by triple jointed pieces on the principle of the universal joint, 
paged rit of up-and-down and side movement, and, in fact, in any direc- 
tion, le at the same time they communicate torsion’ with little or no loss 
of “tiotion or range lash. Each _ is furnished with parts which permit of 
d, while at the same time trans- 
mitting torsion in with little we no waste of motion. The first motion is 
given to the shaft fitted to the brake-van by the guard or other attendant 
of the train by means of a screw acting on a nut carried by a lever fixed on 
the brake-van shaft, which shaft acts on the brakes of its own carriage, and, 
being also connected with the shafts of the other carriages as described, 
actuates the whole brakes of the train, The carriages are to be further 
coupled by ordinary couplings. 

2924. J. ome ey J. H, Hooper, Christchurch, Surrey, “ Steam propellers.” 
Dated 23rd December, 





























l 
In morning out this invention the dies are placed vertically on a bar 
and are curved. This bar is Fb gens end. The forked ends of the 
bar are attached to cranks, so by rs allow the amas to turn round. The 
revolution of the cranks gives an oscillating motion to the bar. One, two, 
three, four, or more sets of cranks may be used as requ’ The above 
description applies equally to each side > | the vessel.—Not proceeded with. 


Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 


2905. H. Bayury, Staleybridge, Yorkshire, ‘‘ Cop-tubes."—Dated 20th De- 
cen 

The main feature of this invention consists in forming ote with an 
internal core or brush of a strong and tough material, capable of resisting 
the usage to which tubes have to be subjected ; and covering this core or 
brush with material of small specific gravity, such as wood, or gutta-percha 
and its compounds, or india-rubber and its compounds, paper, or woven 
fabrics, or other suitable material, ora compound of two or more materials, 


2910. W. Dempsey, Sein, oe, i pee Sor folding bindings of 
any kind.” "— Dated 21st December 

In po Ae this invention into effect th the binding is caused to pass over a 
hollow or indentation so as partly to bend or — it, and from thence to 
one or more adjustable grooves or op as to the foldin 
of the binding, by which means an equal division is made, and a fol 
obtained in the centre. The folded binding is then passed over and under 
some tension rods or wires to a reel of any suitable diameter, or to a carding 
apparatus, on either of which the folded binding is wound or laid ready for 
use, the said reel or jing apparatus drawing the binding over the hollow 
and between the groove or ves, thus feeding and winding or carding at 
one operation, and by whic means the bindings may be ——~ prepared for 
upholsterers, tailors, or any others who require their use. 


2923. F. A. ABEL, Woolwich, Kent, ‘‘ Protection of textile materials from fire.” 
—Dated 23rd "December, 1859. 

These improvements consist in affording protection against fire to textile 
materials in the raw or in the manufactured state by impregnating such 
materials with insoluble metallic silicates within the Tibre of the material, 
and the process by which this is effected is as follows :—The inventor takes 

a solution of lead of zinc, or practically speaking, of any other metallic base 
| capable of forming by its action upon a soluble silicate a double silicate in- 
soluble in water. For this purpose he prefers the use of a basic acetate of 
lead, prepared as is well known by boiling sugar of lead and litharge with 
water, and although he has found that solutions of various strengths will 

answer ed purpose, = that which he prefers is prepared by boili: mr d 

the following proportions, 251b. of sugar of | 














ings being closed by suitable covers or lids when not in use. On the 
side of the fire-place to that on which the oven is fixed, a small vertical | 
steam boiler is placed. The patentees prefer to form this boiler with flat sides 
and an arched top, and encompassed by a horizontal metallic flanch, which 
is rivetted to the boiler about half way from the bottom. The lower end of 
the boiler is inserted through a suitably-shaped hole in the upper side of 


| the casing or chest, and forms one side of the fire-place, the flange serving | 


as a saddle, and resting upon the top of the chest. § between the 
boiler and the sides of the chest admits of the heat circu ting round the 
lower portion of the boiler, and which can be controlled by a damper or 
dampers, One side of the upper — : of the boiler is fitted with gauge 
cocks, and the reverse side Fommasted with a man-hole for the purpose 
of removing incrustation ~ other purposes, steam-pipe is carried 
upwards, and toa ing worm placed in a tank, which is 





| elevated above the camboose. The worm delivery pipe is carried down to 





any convenient position, and the distilled water received in a suitable 
vessel. The boiler is supplied with water from the worm-chest, and the 
worm-tank is supplied with sea-water by the ordinary ship's force-pumps. 
The worm-cistern is enclosed on the top, and is provided with a short 
vertical air-pipe, and the bottom of the tank has an outlet-pipe with a 
shut-off cock upon it, for the purpose of running off the water which sur- 
rounds the worm, should it get too hot, and to allow the vessel to be re- 
filled with cold water. 


2886." L. Peuiissier, J. JANNESSE, and E, CASTILLON, eprene 3 France, 
** Brake jor railica carriages, and mode of transmitting signa '— Dated 
19th December, 1 

The principal feature of the paw ps in this asape <1 pe consists in having 

— ee eee he — ids of all the wheels of & 

ay carriage to emselves simu ~ha. a 
ber "eapostine beta ‘Phe skids of each side of of the 
by proper rods, and the 


these end rods is acted u Oy ene cam Ge onal bel cram 
ee ee d on the body of the carriage, while the other 
brake, and worked bya Normand worm-wbed! and band 
of tt the brak and work: wreeuied aR and worm-wheel and handle, in 
the ordinary manner,—. 


15 ib. of cheng, and 0 gallons of water, for about half an hour, allowing 
to stand for about a couple of hours; the d ited clear forms a 
| po nr well adapted to the said purpose. When he wants to use the liquor 
of kent , and which in the present instance is a solution of basic acetate 
of lead, he takes such a quantity of it as will be at least sufficient to cover 
com letely the fabric or materia! which he intends to render ey cmd | 
or else the said fabric or material may in many cases be simply passed 
through the said liquid, raised to nearly the boiling point, the object being 
oe ly a saturate or it ghly with the said liquor. This 
vin en done the fabric or material so saturated or impregnated with 
the mata i liquor is to be removed and spread out for about twelve hours to the 
pt of theair, This hanging or spreading out “ the fabric or material 
to the air may be di vo t with, but he prefers to do so, the subsequent 
operation now to be jelding then a better result. The material 
or fabric, after having been subjected to the first operation just described, 
should now be immersed for a period of from one to two hours or there- 
abouts into a hot and moderate] —— solution of an alkaline silicate, by 
preference in silicate of 44 fabric should then be with- 
drawn from the said bath of ‘alkaline sili allowed to drain, 
thoroughly in soft water, and dried, when it ft will be found to have “acquired 
the properties claimed for it. He wishes it to be understood that he does 
not Poahne himself to the use of any jcular silicate, or of any metallic 
salt, nor to the precise modus operands herein described, but that = = 
claims as his invention is, prot from fire textile in 
or in the manufactured state by production of an insoluble silicate 
within the fibre or texture of the said textile materials. 
2926, E. pag and J. Heywortu, Little Marsden, and J. Doperoy, 
Tits in vation ‘coneists, Wiest, 0 io tote ed mode of 
is invention co <2 ee m wor! 
swivels or vibrators yed for ai dg sya 
inventors cause the said ald ewivel or vibrators te work Upon 
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healds, the kind of twill; but by causing them to work upon 
a rod or studs they obtain great aud certainty of action. By 
placing the swivels or vibrators at any desired place betwixt the selvedges, 
plain stripes be woven parallel with them. Secondly, of an improved 
variable tappet for al the depth of the shed. The tappet is of the 
ordinary of it at once upon the tappet-shaft, they 


, but fixing h 
cause the hole in the boss to fit the exterior of an eccentric, latter being 


fixed to the t the position of the eccentric within 
the boss of the and xing it with a set screw or key, they 

corres; in the of the shed. improved 
variable is applicable to looms where two or more pets are em- 
ployed. “Thirdly, of certain arrangements for giving an g motion 
to a temple or bar extending across the loom below the cloth. To the said 


bar or temple is fixed one or more adjustable levers or fingers, which are 
acted upon by levers or inclines co to the lay or lathe, so that at 
every beat the bar or temple shall be slightly d, by which means they 
obtain a better cover of the cloth. Fourthly, of an improved mode of con- 

the ends of the check-strap. Each end is bent where it passes over 
the picker spindle, so that a short piece of leather may be 


hold a quantity or magazine of and so long as there is a supply, one 
cap chall by c cianple menne be Aa en ly EY 
the nipple. The holder may be in various but the shape pre- 
ferred is a flat oblong or oval. It is made or as follows :—A top 
and bottom plate are held by the sides at a sufficient distance apart to allow 
the caps to enter freely, but not to turn over or be upset. One end of the 
chamber formed as above described is off, forming a mouth for the 

of the caps; within this mouth, starting from each side of the 
chamber, are springs or plates of metal, taking somewhat of the = of 
an forceps, and made of any suitable metal or material. ese 
springs are sufficiently close at the mouth to retain one cap and prevent it 
falling out, and the inclined or tapering sides serve as a guide to the re- 
maining ones. Provision is made to allow of the insertion of the nipple of 
the gun fin the cap at the mouth of the holder and charger, and 
when i cap is removed jit is replaced by another from the magazine or 
chamber. 


Ciass 7.—FURNITURE AND CLOTHING, 
U7; , Ornaments, Musical Instru- 








between the bend, the other end of the short piece passing throug ‘ 

of the shuttle-box fitted either with or without a spring in any convenient 

manner.—Not proceeded with, 

2087. W. SannE, New Basford, Nottinghamshire, ‘‘ Muchinery for embessing 
lace, d&c.”—Dated 2th , 1859. 

This invention consists of sinkers and jacks and jack-bars, or a jack-bar 
and sley and sinker-bars, which are so arranged that they may emboss lace 
or other textile fabrics made on bobbin-net machines at any part of the 
work required. In explaining this said invention the inventor states that, 
when the sinker is up, theem| ng thread passes over it, and by theopera- 
tion of the w threads and bobbin threads acting in conjunction a pile 
or embossed fabric is produced. The sinkers, when up, can also, if re- 
quired, be brought forward or taken backward, so as gradually to raise 
higher or lower the embossed work. When the jacks are attached to the 
sinkers an upward or downward movement may be imparted to them by the 
perati Ps J i; but when the jacks are not attached to the 
sinkers, the sinkers being in a bar or bars, they may be moved up and down 
alternately, or otherwise, as may required. In figuring lace or other 
fabrics, or in making patterns or designs with the embossed work, the sinkers 
and be selected in suchwise as to give any desired pattern or 

roceeded with 





jacks may 

design.— Not p b 

2948. W. Hupson and C. CatLow, Burnley, Lancashire, “‘ Looms.”—Dated 
27th December, 1859. 

This invention consists, First, in making the connection or means of 
attachment between the launns and the les, or between the launns and 
the heald staves, elastic by the use of a oe springs, in order that the 
friction roilers of the treadles may always work in contact with the tappets, 
and that the depth of the shed may be aoe —— — 4 = 

or treadles by simply relaxing or tightening the co y which the 
flee See te ‘The Second i it h fi 


J ling C king Ui ils, 
ments, Lamps, Manufactured Articles of Dress, §c. 

2929. R. TeLForD, Birmingham, “‘ Castors.”—Dated 23rd December, 1859. 
This invention has for its object, in the First place, the construction of 
castors in such a manner as to relieve the centre pin from the strain to 
which it is ordinarily subjected, by transferring the same to the lower part 
of the socket, and to the up part of the horn or carriage. For this 
ne the upper part of the horn or carriage is formed with a hook at the 
, which embraces a projecting flange on the lower edge of the socket, 
whilst the rest of the upper face of the horn or carriage is plain, and merely 
presses against the lower face of the socket. By this means when the 
weight is put on the castor, the downward strain is sustained by the hook 
which embraces a portion of the projecting flange of the socket, and the 
upward strain is borne principally by the front portion of the horn or 
bearing up against the socket, thereby relieving the centre pin or 
stud from strain, except such as is due to the keeping of the horn or 
carriage steady, so that it may turn easily on the pin asa centre. The re- 
uired connection between the lower part of the socket and the upper part of 
efhorn or carriage may be formed by means of a groove instead of a flange, 
or by other means, so long as the forms and arrangements of these parts be 
adapted to sustain the upward and downward strains in the manner above 
stated, The invention has for its object, in the Second place, the appli- 
cation of springs to castors in such a manner as to render them self- 
adjusting, or capable of accommodating themselves to uneven surfaces over 
which they may run. For this purpose a spring or springs of the required 
strength 1s or are applied to the centre pin, so as to have a bearing against 
a collar or other fixed part of the socket, by means of which the centre pin is 
immediately restored to its vertical ition, when the uneven part of the 
surface is passed over. The form of the spring, and the material of which 
it is posed, and also the mode of applying it, may be varied. And the 





are attached to the launns. Pp as 

to the stop-rod, and consists in causing the shuttle to actuate the same by 
contact with the edge of a friction roller projecting through the back board 
into the shuttle-box, the said roller being carried by an adjustable upright 
finger or arm upon the stop-rod (or by a lever in connection with such 
finger or arm), and being moreover variable or adjustable as to its distance 
from the reed space, so that, in weaving fabrics narrower than the reed 
space, the shuttle may be made to lift the stop-rod as soon as possible after 
the former has cleared the shed. The Third improvement applies to the 
ordinary double beam taking-up apparatus in which the taking-up is effected 
and regulated by the adhesion of the cloth to a roller with a roughened 
surface, commonly called the ‘“‘emery” roller. The improvement consists 
in causing the emery roller revolving with a uniform motion to drive the 
cloth roller with a varying or gradually retarded motion by means of the 
friction or adhesion of a st or cord which tightly embraces both the 
rollers or their respective pulleys.—Not p with, 

2957. A. V. Newron, Chancery-lane, London, ‘‘ Treatment of stricks or bundles 
of fibres, and the conversion of the same into slivers or ribbons.”—A com- 
munication.— Dated 28th December, 1859. , 

This invention cannot be described without reference to the drawings. 
2968. E. Kirsy, Lower Moor, Oldham, Lancashire, ‘* Spinning, doubling, 

winding, reeling, and weaving.” —Dated 29th December, 1859. _ 

This invention consists in applying to the spindles of spinning and 
doubling machines, and to the skewers of machines for winding and reel- 
ing, to the skewers of shuttles used in weaving, a conical piece of wood, 
metal, paper, or other suitable material of the form of the nose of the cop 
to be wade. This conical piece, when applied to the spindles of spinning 
or doubling machines, may either be fixed to the spindle or be loose thereun, 
so that, when the cop is doffed, it will leave the spindle with the cop. 
When the conical piece is fixed to the spindle, the patentee makes use of a 
cop-tube made of paper or other material of the ny of the conical piece, 
which cop-piece is removed with the cop when doffed. By thus applying a 
conical piece to the spindles of machines for spinning and doubling, the 
shaping-plate of the copping motion may be of a plain diagonal form corre- 
sponding to the taper of the nose of the cop, thereby dispensing with the 








now required for building the bottom of the cop. The patentee 
also proposes, in some cases, to connect the conical piece with a tube of the 
length or part of the length of the cop. In oruer to overcome the difficulty 


now experienced in removing the coils of yarns which are wound on the 
spindles below the ordinary cop-tubes, he applies to the lower part of the 
conical Page above referred to wire hooks or other substitutes, around 
which the yarn is coiled when the cops are comple’ These wire hooks 
or other substitutes enable the attendaut to cut the yarn and then remove 
it with facility. The invention also consists in applying hooks or other 
substitutes to the rings or braids now used iu connection with the ordinary 
cop-tubes. The skewers of machines for winding, reeling, and weaving, are 
also furnished with conical pieces of wood or other material corresponding 
in shape to those used in the spinning and doubli hi Another 





invention consists, in the last place, in the}manufacture of dumb castors 

composed of glass or other material adapted for bearing weights, and 

ory Figen over carpets, or such like surfaces, in the form of a solid 
half ball, with a stem having a screw thread on it, by which it may be 
screwed into furniture.—Not proceeded with, 

2935. G. K. GeveLin, Ox/ord-strect, London, ** Transparent metallic twisted 
columns, pillars, tubes, dc., for bedsteads, gaseliers, building, and other 
purposes.” — Dated 24th December, 1859. 

In carrying this invention into effect the metal, either solid or in tubes, is 
twisted in one or more threads round a mandril, which can then be with- 
drawn ; the ends can be fixed to a plate either by soldering, casting, or 
otherwise ; for ornamental and strengthening purposes the centre part of 
the column, &c., can be fitted with a coloured glass tube or other materials, 
and the outside with a reversed thread.—Not proceeded with, 


2945. R. M. McTurk and G. East, Liverpool, ‘‘ Collars and cufis.”— Partly a 
communication.—Dated 24th December, 1859. 

This invention relates to the manufacture of these articles from paper, 
cloth, or cloth faced on one or both sides with paper pulp. The r cloth 
may be made in the paper-making machine in the ordinary and well-known 
manner of making the fabric, and the cloth employed for the purposes of 
the present invention may, when ornament is uired, have a pattern 
printed thereon, which patiern will show faintly through the thin covering 
of paper pulp with a subdued or softened effect. From the paper cloth the 
patentees stamp out, by means of die. or cutting instruments, the forms or 
shapes required to produce the collars or cuffs, and they emboss taereon 
raised or sunk patterns when the same are required ; or they form patterns 
or devices on the collars or cuffs by piercing the fabric with a suitable tool 
to produce an effect iike open work. Lines of ornamental stitching may 
also be rere on the cuffs or collars by pressure, or by means of a rotat- 
ing tool or small wheel provided on its periphery with projecting pins, 
points, or teeth, which, as the tool is passed over the fabric, with the appli- 
cation of suitable pressure, will indent the fabric, and thereby produce the 
intended effect. ‘They also propose to im; rove the appearance of the paper 
cloth collars by the application of colour printing, whether used in combi - 
nation with embossed or pierced work or not. 

2960. F. Dressuer, Nassawstreet, London, ‘‘ Dining tables."—Dated 28th 
December, 1859. 

The patentee claims, First, the use of extra leaves or parts in the construc- 
tion of dining and other tables, such extra parts being free to slide in and out 
on inclines, so as to permit of such tables being easily extended or reduced 
in size as required. Secondly, the use of extra parts in the construction of 
military chests, such extra parts being free to slide in and out on inclines. 
2967. S. Kine, EBdward-street, Portman-square, London, ‘* Spirit lamps.”— 

Dated 28th December, 1859. 

This invention consists, First, in an improved method of making the 
wings for adjusting the wind-guard by making them open or perforated, 
and fixed vertically on the outer tube, and not upon the wind-guard as 





|e of the invention consists in driving the spiudles of sp ig and 
loubling machines by means of double-grooved wharves, or of two wharves 
near each other on the same spindle. 
2971. H. B. Bartow, Manchester, ‘‘ Cleaning the drums and rollers of carding 
engines, &-c.”— A communication.— Dated 29th December, 1859. 

This invention consists in an app ior tinually ing or 
stripping t!)« wain drum or other rollers of carding engines for wool, cotton, 
tow, silk, waste, or other fibrous substances, and it is also applicable to 
other drums or rollers covered with either similar or stronger teeth. The 
principal part of such ap us is asmall roller having one or more narrow 
rows of teeth, wires, or bristles set in a spiral or helical line upon it, and 
revolving close to the roller or drum to be cleaned, in such a manner as to 
brush the particles of cotton dust and other impurities out of the teeth of 
the said roller ordrum. This is done by setting the small stripping roller in 
the opposite direction to the drum, so that the surfaces which are in 
contact move in the same direction, but with different velocities. ‘The fibres 
thus taken out of the large drum may then be taken from the stripping- 
roller by a second roller, and conveyed back again tu the main drum, To 
effect this object, this second roller is covered with card-cloth or fillet, 
similar to that commonly employed in carding engines, and revolving in 
contact with both the large drum and the stripping-roller, but slower than 
either, so as to enable the main drum to draw the fibres out of its teeth. 








Ciass 4.—AGRICULTURE., 
-. Including Agricultural es ee Implemenis, Flour 


2082. W. SmitH, Kilmarnock, N.B., “‘ Stack pillars, or supports for stacks 
and ricks of agricultural produce.” — Dated 30th y Neha ig Ke 

This invention relates to the application and use of fire-clay in the manu- 
facture of stack pillars, such as are ordinaril by farmers for elevating 
their stacks and ricks above the level of the ground, as well as to certain 
improved forms of such pillars. These improved stack pillars are moulded 
or shaped out of fire-clay or a composition thereof in the usual wanner 
of moulding clay articles. Each pillar has a wide base to secure steadiness, 
whilst the main pillar portion is either hexagonal, octagonal, or cylindrical, 
in transverse section. A top cap or cover surmounts the pillar fur the pre- 
vention of the ascent of vermin, such top cap having upon it a suitable 
fitting projecting piece for the fitting on, and attachment of, the girders or 
beams upon which the material of the stack rests.—Not proceeded with. 





Cass 6.—BUILDING. 
Including Brick and Tile Machi Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventiluting, &c. 
2959. C. J. Roonsy and D. Rensuaw, New York, U.S., “‘ Spring door hinges.” 
ted 28th December, 1859. 
This invention cannot be described without reference to the drawings. 





Ciass 6.—FIRKE-ARMS, 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carviage oe sia 

2936. D. Huuert, High Holborn, London, and G. Baccius, Totnes, Devonshire, 
— Jire-arms, cap-holders, and chargers.” —Dated 24th December, 


This invention consists, First, in making the chamber of the breech in 
cannon and fiie-arms in the form of a cone, the base of which faces the 
barrel, and the touch-hole or communication from the percussion cap cém- 
municating at the apex. The object of tuis shape is to cause a simultaneous 

ion of the whole of the powder in the chamber; and also to 
the recoil. Secondly, in forming a charger and holder ao as to 





The top of the wind-guuard to be made in the shape of a :rus- 
trum of a cone instead of dome-shaped. By these means the combustion is 
more perfect, as the air passes more freely into the flame. Secondly, in a new 
mode of supporting the button for spreading the flame. Thirdly, in per- 
furating the outer part of the bottom-piate which supports the wind-guard 
to give greater facility in keeping up the supply of air. Fourthly, in form- 
ing a e for the air at each side of the external tube in an elliptical 
form tor introducing or leading it into the inner tube and interior of the 
flame. Fifthly, in making the wick or cotton of a peculiar form, which is 
similar externally to the torm of breeches, having two distinct legs, which 
naa the lower extremity of the cotton-holder, and thence into the 
spirit. 
2973. T. R. Russeib, Liverpool, ‘ Movements of watches and other time- 
keepers.” —Dated 20th December, 1859. 

The patentee, in carrying his invention into effect, makes or manufac- 
tures the said movements, or parts of the same, of pure gold, silver, 
German silver, platina, zinc, and tin, and of any of these metals alloyed, 





Crass 8.—CHEMICAL. 
vf ing Special Chemical and ical Preparations, fuel 
and Lighting Materials, Preparation and Preservation of Food, 


2927. H. Panney, St. John’s-wood, London, ‘‘ Improvements in treating vege- 
table Jor the manu acture of paper.” — Dated 23rd December, 4 
In carrying this invention into effect the inventor takes a oo of 
cocoa-nut _ tan, a —< other such like 4 ea 
stances, and passes, either toge' or separately a or 
Pp ing hine, EC teen as a “devil,” after which he well 
boils them ; they are then placed in a suitable vessel with a quantity of con- 
centrated solution of chloride of lime, and ex for several hours to the 
action of the atmosphere, when, being well stirred, they are reduced to the 
desired pulp ready for being converted into paper by the ordinary means.— 

Not proceeded with. 

2934. J. J. pe Arrigta, Piccadilly, and J. P. Lamar, Bush-lane, London, 
* Blerching, cleansing, and ising, and apparatus employed therein.” 
—A communication.— Dated 23rd December, 1359. 

According to this invention, in effecting the bi m4 
decolorising of textile and fibrous materials and fabrics, paraffine, 
and other matters, the inventors cause steam to come in direct, actual, 
immediate contact with the matters under treatment, and to act directly 
upon the same. Where desirable they employ chemical agents or re-agents 
for cleansing, bleaching, and decolorising of y fy - description, and in 
any convenient manner, before, during, or r the subjecting of the 
matters to the direct action of steam. In the arrang t of apparat 
preferred, but to which they do not restrict themselves, the vessel or rece, 
tacle which contains the fabrics or matters to be treated, and which 
adapted for the reception of steam, has was at the bottom, if de.irable, to 
receive impurities resulting from, and to regulate the steam, and may have 

a movable cover fitting on, but not steam-tight at the joint. The steam 

may be introduced through a serpentine worm or coil passing up into the 

receiver through the water at bottom, or through water-spaces around for 
lating its temperature ; and in which serpentine worm or coil 
hair-breadth slits are cut, 





di 











as with a watch manufacturer's saw, in the direc- 
tion of the circumference, or partly round it at mtervals, just affording 
openings for slender jets or streams of steam which, by these means, is 
inj with less disturbance and agitation than if through larger orifices, 
Or the vessel may be placed over a furnace, and the water vaporised, or 
steam otherwise introduced.—Not proceeded with, 


2939. E. Hunen, Paris, France, “ Certain colouring substances for printing, 
dyeing, or other purposes.” —Dated 24th December, 1859. 

The object of this invention is the transformation of naphthaline into 
netronaphthaline, naphthylamine, and salts, or compounds of | 
and the transformation into colouring matters of the naphthylamine an 
salts, or compounds of naphthylamine, by oxidising and other agents, and 
the lification and alteration of such colouring matters by means of re- 
agents, and the application of the same for printing, dyeing, or otherwise 
colouring silk, wool, cotton, feathers, and other articles, either with or with- 
out mordants.—Not proceeded with. 

2944. L. J. G. Ruw, Rheims, France, “ Preparation of the dilution in the 
distilleries and breweries.” — Dated 24th December, 1859. 

This invention consists of an apparatus formed of two eccentric cylinders, 
having a small annular space between each other; the outer cylinder may 
be of metal or wood, the inner is preferably of cast-iron; both cylinders 
are cemented into an iron bottom, An annular cap, either cast on the top 
of the inner cylinder, or formed separately, connects the two at the top, 
and by means of cement renders steam-tight the annular space between the 
cylinders. Passing from the end of the centre cylinder, and through a 

land in a portion of the lid or cover, is a vertical shaft having its top and 

ttom extremities formed hollow ; the upper hollow end of the shaft com- 
municates with a tube, which by means of cocks admits water or steam into 
it, The bottom hollow end also communicates with a pipe and cock; the 
central part of the shaft | solid there is no communication between 
the top and bottom parts. Bey of cocks water or steam may be 
admitted to the annular space between the cylinders, and in like manner 
drawn off. Mounted upon the aforesaid shaft is an eccentric coil of pipe, 
the upper end of which communicates with the hollow eud of the shaft 
inside the cylinder, and the lower end with the hollow part at the bottom 
of the shaft. Mounted upon the same shaft are a number of curved 
agitators. A driving toothed wheel is also mounted upon the said suaft, 
which, by means of other spiudles and toothed gear, is put in action and 
gives motion to the shaft and various parts mounted upon it, If then any 
sacchariue or other substances be introduced within the inner cylinder, and 
the shaft put in motion, it will be stirred by the agitators and coil mounted 
on the shaft, and by admitting a continuous stream of hot water or steam 
into the coil of tube and the annular space or casing, it be kept at any 
jan grmeny and by closing off the steam and admitting cold water, the 

hole may be quickly cooled. The lid or cover may be of three parts, the 
two segments being hinged on the central fixed piece containing the gland. 
—Not proceeded with, 


2049. F. Levick, Blaina Cwm Celyn and Coalbrook Vale Ironworks, Mon- 
mouthshire, ** Reverberato: y furnaces.” —Dated 27th December, 1859, 

This invention consists in so constructing puddling and other reverbera- 
tory furnaces that, in addition to ordinary fuel employed therein, they may 
be fitted to receive and burn a mixture of hydrogen and carbonic oxide, 
produced by passing steam over ignited coke, The waste heat of the fur- 
nace is employed to superheat the steam, and heat the coke from which 
the said gaseous mixture is produced, as well as to heat an ordinary steam 
boiler for the supply of steam to a steam engine.—Not proceeded with 
2958. A. McDoueauL, Manchester, ‘* Disinfecting and antiseptic substances.” 

—Dated 28th December, 1259. 

This invention coysists in dissolving what is commonly called the dead 
oil or heavy oil of tar, derived either from the distillation of coal or wood 
in water mixed with an alkali, or an alkaline earth, but as the peculiar 
odour of the oil is removed, and its solubility is increased by the action of 
an acid, the patentee prefers to act upon it with an acid previous to dis- 
solving in the alkali or the alkaline earth and water. The solution thus 
obtained, either with or without the treatment of the oil with an acid, he 
uses for the disinfection of sewage and other matters liable to putrefactive 
fermentation. 

2063. W. A GitpeE, South-street, Finsbury, “ Colouring matter."—A com- 
munication.— Dated 28th December, 1859. 

The patentee claims the employment of the bark and branches of the 
Rhamnus catharticus (Nerprun purgatif), and plants of the same family, 
— of yielding colouring matter for the manufacture of a blue green 
colour, similar to, and as a cheap substitute for, that obtained from Chinese 
Lokas, for dyeing and printing stuffs and other useful purposes as descri 
Also the process for the extraction and manufacture of the said colouring 
matter, or substitute for Chinese Lokas, in which lime is employed for fix- 
ing the colouring principle, and carbonate of potash for obtaining the 
precipitate. 


2977. J. Curr, Wortley, Leeds, “‘ Cleansing wool and woollen waate,”—Dated 
20th December, 1859. 

The patentee claims the mode set forth of treating wool and woollen waste 
previous to facture with a solution of sulphuric, muriatic, or nitric 
acid, for the purpose of cleansing the same from vegetable matters or dirt, 
which may adhere thereto, or have from any cause become entangled or 
intermingled therewith, 











Ciass 9.—ELECTRICITY. 
Ti Jasshi: 





Brewing, Tanning, Bleaching, Dyeing, Calico-Print 
Glass, Pottery, Cements, Paint, Paper, Manures, io . 


2917. W. E. Newton, Chancery-lane, London, “ Paraffine.”— 
tion. —Dated 22nd December, 1859. 

Mineral oils containing paraffine do not deposit this substance, except at 
a low P n it is difficult, if not impossible, by the 
ordinary means to collect the dissolved paraffine, except by the employment 
of powerful refrigerating apparatus, which hitherto has not been found to 
answer the pur, in a ial or ical point of view. The 
inventor of the present process and apparatus proposes to reduce the tem- 
perature of the mineral oils by submitting them, when in a finely divided 
State, to the action of a currentor currents of air. To this end a stream of 
the paraffine oil or liquid hydrocarbon is allowed to run into an apparatus 
constructed on the principle of the well-known centrifugal drying machine. 
This liquid oil passes through a metallic sieve or through holes perforated in 
the rotating drum of the apparatus; by this means it enters the euvelope 
of the drum in a finely divided state, where it is operated upon by a strong 
current of air produ by the rapid rotation of the drum. ‘The paraffine 
will, by this means, me congealed in the form of litle crystals, which, 
being with the liquid portion of the oil, will form a paste of more or less 
consistence, and which will fall tothe bottom of the envelope. As this paste 
accumulates at the bottom it will gradually approach the underside of the 
rotating drum, and consequently will experience the effects of the current 
of air which is circulating in the various parts of the apparatus, and 
whereby it will be set into a rapid whirling motion, which will cause it to 
run off through a suitable tube in such a manner that the discharge of the 
substance will be effected continuously and with regularity. The mixture of 
solid paraffine and oil may, if desired, be run off direct into a second 
rotating or centrifugal apparatus, and by setting this second apparatus into 
rapid rotation the liquid portions of the pasty mass will be driven off 
ae the perforated drum, leaving the solid paraffine in the interior of 

e drum, 


2925. Ww. E. Gener, Wellington-street South, Strand, London, “ Boxes Sor 
ing sardines, d&c.”—A communication.— Dated 23rd December, 135¥. 

According to this invention the vox or case is made with a very thin lid 
or covering, such lid or cover being strengthened with a piece of tinsel or 
tin-foil, which prevents too great a dilatation in the boiling process, a pro- 
jection being lett where the box should be opened, which is so prepared and 
easily effected without using any considerable force. Or the box or case is 
made of tin, which is laminated or beat out (at the part of the lid or cover 
where the opening is to be made) to an extreme thinness, 


v7? 


communica- 











Wy Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic eries, Sc. 

2056. L. 8. Ma@nus, Adelaide-place, London Bridge, and W. SiNNock, 
Brompton, Kent, “* Preparing yarn, twine, cords, and strands and other 
Jibrous materials, to render the sime more suitable for submarine telegraph 
cables and other uses.” — Dated 28th December, 1859. 

This invention consists in saturating yarn, twine, cords, and strands of 
hemp or other fibrous material, with a composition consisting of india-rubber, 
gutta-percha, vegetable or other wax, resin, pitch, with or without other 
matters. It is preferred that the process of saturation should be performed 
on the fibrous waterial when in the stateof yarn or twine, and that when 
the same has been thoroughly saturated, it is distended and held in such 
condition till set, by which a non-contracting yarn or twine is obtained. 





Cass 10,—MISCELLANEOUS. 
Including ali Patents not found under the preceding heads. 
2856. H. Martin, Stockton-on-Tees, ‘‘ Pumps and beer-engines."—Dated 16th 
December, 1859. 

The patentee claims, First, the general coustructions and arrangements of 
pumps, as described. Secondly, the application and use of two sets of lift- 
valves; one set communicating with the suction end, and the other set 
communicating with the delivery end of a pump-barrel, as described, 
Thirdly, the application and use of dished or tapered perforated valves, 
working in correspondingly shaped perfurated seats for connecting two or 
more suction or delivery pipes with a pump-barrel, as described. Fourthly, 
the application and use of a hollow disc provided with two or more parts, 
and working over a suitable perforated seating, connected with two or more 
suction, and one or more delivery pipes, in the manner and for the purpose 
described. Fifthly, the application and use of duplicate disc valves, the one 
communicating with the suction end, and tiie other with the delivery end 
of a pump-barrel, as described. Sixthly, the application of a spout or 
nozzle to the valve-chamber, for the purpose of delivering the water, either 
to the deck of a ship thro a hose-pipe, or through a pipe leading to the 
sea, as described. Seven’ , the application and use in pumps of tue pecu- 
liar plug or cock. Eighthly, the application to beer-engines, or other 
pumps, of one or more cocks provided with two or more separate - 
fares or passages, as described. 

2859. D. J. Fuzerwoov, Birmingham, ‘‘ Machinery for raising and stamping 
"—— Dated 1ith December, 18 


For the purposes of this invention the bed or bottom die is made with a 











4 


" 
4 








THE ENGINEER. 





Juzy 13, 1860. 








ced pturenl oa 


e of the bottom or bed die. The upper die is also formed a 
forcer, which farongh Be The ram or forcer of the bottom or bed die 
is capable of acti by hydraulic or other suitable power. The 


ram or forcer of the upper die is also capable of being actuated by hydraulic 
or other suitable power, and its under surface is made with of the 
device of the u die thereon or therein. The other of the upper 
die is made capable of sliding freely up and down on the upper ram or 
forcer, and such other part of the upper die is actuated by “ 
mechanism, so as to give a quick up-and-down motion to it whilst its ram or 
forcer is stationary, or being slowly | see end a into the lower or bed die, 
which, as above stated, consists partly of a fixed die, and partly of a ram or 
forcer. By these means, as the sheet metal blank is pressed slowly into the 
lower or bed die puckers are prevented forming, or are beaten out as the: 
form in the or sides of the metal which protrude beyond the cent 
portions, which are being acted on by the descending forcer. The ntee 
would state that although he has spoken of the combination as acting with 
a fixed bed or bottom die, this may be reversed, and the upper die with its 
forcer may be retained stationary, whilst the lower forcer or ram is pressin 
the metal on to or into the upper die, the other part of the bottom or 
die in such case having motion given to it in such manner as to prevent the 
forming, or to beat out, any puckers as they form. In some cases, also, the 
upper ram or forcer may be retained stationary, whilst the other of the 
upper die is moved qui 7, up and down to prevent or beat out puckers in the 
metal, in which case the lower ram or forcer would be gradually raised to 
press up the metal into the upper die. 
2872. R. W. Savace, St. James’s-square, Westminster, ‘‘ Fire-escapes.”—Dated 
17th December, 1859. 

The inventor constructs tubes so that one end shall fit into a socket at 
the end of another tube of wood, iron, or other material, and the other end 
shall have a socket into which a similar end of another such tube may 
be pushed or placed ; the two tubes to be secured together by a pin, 
stud, screw, or other suitable arrangement. These tubes may also be pro- 
vided with cross-pieces, some having greater projection on the right, and 
others on the left ; and when a number of these tubes are fitted together so 
as to form one long tube or pole, then one end thereof is to have a long 
cross-piece with wheels, which could be effected by one of these tubes being 
#0 ) ep and this es at will form a bearing or rest against the 
building or place where the invention is adopted. To the series of tubes 
thus put together a rope and bag may be secured by a pulley, and thus a 
complete fire-escape obtained. Or with other adjuncts the same will form a 
pe seaffoid, or trussels for the use of builders and others.—WNot pro- 





2877. P. Spence, Pendleton, Lancashire, ‘* Bells.” — Dated 17th December, 1859. 

The inventor proposes to repair cracked or fractured bells by uniting the 
separated parts with new metal of similar composition. In carrying out 
this method he removes a portion of the metal on one side of the bell so as 





to form a channel. He then heats the other side thereof, by a fire, heated 
metal bars, or other means, but not to the point of fusion, after which, a 
py 2 of ey As gn to - oye and melted therein by means of 
a blow-pipe, for whic rpose he uses n and air, or oxygen.— | 
Not proceeded with. ' —— ? * 


2389. J. and P Cowan, Barnes, Surrey, ‘‘ Animal charcoal, and revivifying 
apparatus "— Dated, 9th December, 1859. 
The inventors prefer placing within a pipe, retort, or suitable vessel or 
ptacle for taining the charcoal to be revivified, a pipe in an upright, , 
or nearly upright ition in the furnace or heating apparatus, and they 
provide plates or deflectors so arran that the charcoal in descending the 
Pipe, retort, or vessel may be retarded in its gravitation, or its downward 
csr by such plates or deflectors, and fall or pass from one to another, 
ing by such means exposed to a considerable amount of heating surface, | 
and eee eee in the course of its progress. Or a twisted pipe or | 
vessel may be employed for the purpose, presenting as it were a scries of 
inclines for the charcoal to descend along. Or a pipe, vessel, or receptacle 
be used provided with a number of plates or steps arranged within it 
at suitable angles, and in such positions as to ti , a8 it were, a sort | 
of spiral staircase for the progressive descent of the charcoal from step to | 
step.— Not proceeded with. : | 
2804. J. StONYER and J. Waitmex, Clerkenwell, London, “ Fluid-meters.”— | 
Dated 2th December, 1859. 
This invention consists in arranging a vessel divided into two chambers or 
compartments on a fulcrum, so that it uscillates by the gravitation of the | 
water, when one of the chambers has become filled from the supply-pipe to | 
a sufficient extent. The oscillation carries the dividing partition past the | 
point of supply, which then begins to fill the other and highest compart- | 
ment. At the same time of the descent of the full compartment, a valve is | 
opened in the bottom, which allows the fluid to escape. A train is placed | 
in connection with the axis on which the vessel or vessels oscillate, to 
register the number of oscillations, and quently the quantity of fluid 
This apparatus “7 be used as a machine for obtaining motive 
power from a supply or fall of water. It is also applicable for flushing 
purposes, to effect which the inventors make the escape from the measuring 
chambers large, so as to allow the rapid exit o/ the fluid contained.—Not 
wun, 

















™. a Turnor, Birmingham, ‘‘ Metal boxes.” — Dated 20th December, 
This invention cannot be described without reference to the drawings. 
2896. J. WiLcock, Chancery-lane, London, ‘* Machine for cutting or mincing 
meai, vegetables, &c.”—A communication. — Dated 19th December, 1859. 
This invention consists, generally, in the use of grooved cylinders, 
revolving in grooved cases, and against a stationary knife, the grooves 6 
the cy!inders tapering towards one end. 


897. W. BayLey, jun., Islington, London, “ Machinery for cutting wood.”— 
Duted 20th December, 1859, 

For the purposes of this invention it is peut to use two sets of 
cutting instruments, and to give motion simultaneously to them by cranks, 
or it may be eccentrics on the same shaft or axis, in such manner that one 
set of cutting instruments may be going out of action as the other set is 
going into action, but this may be varied. Each set of cutting instruments 
consists of a double angular cutter to take a slice off a piece or block of 
wood, and of other short cutters, which divide the slice into several pieces. 
The double angular cutter consists of two cutting edges at an angle to each 
other, which are formed or fixed on a plate fixed to a sliding frame, which 
is guided in its up-and-down movements by the upright framing of the 
machine. The other cutters are set on a plate, or frame fixed behind the 
plate, which carries the double angular cutter, and such other cutters are 
arranged to come into action in succession, they being set or fixed on two 
lines, which are inclined to each other in a similar manner to the double- 
inclined cutter ; hence, as the blocks of wood are fed into position under 
the set of at apparatus, each set in its descent will cut off a slice, and 
divide that slice into several pieces, which will be chiefly applicable as fire- 
wood,— Not proceeded with. 


2019. T. ALLEN, Shefield, ‘‘ Machinery for cutting out clothing.” —Dated 22nd 
tA 
De 0. 


7, 185! 





This invention, which it is proposed to designate “ Allen’s patent endless- 
band cutting-machine for c remy &c.,” has reference to cutting-out | 
clothing and other textile fabrics in large or small quantities, and is especially 
useful to tailors, shirt-makers, boot and shoe fact 8, slop-sell 
outfitters, india-rubber and waterproof manufacturers, and other extensive 
manufacturers of clothing or other similar material ; the ordinary mode of | 


| 
| 
a by shears being slow and troubl and the 'y now | 








in use being very costly, the cutting out is by this invention effected rapidly, 
and by a much cheaper process. The invention consists of an endless band 
of steel or other metal, forming a knife or cutter revolving round two or 
more drums or pulleys of suitable dimensions in connection with machinery, 
which may be readily put into operation by steam or other ower, or | 
worked by the hand without the attendance of any skilled artisan. The | 
cloth or other fabric, being first folded to the requisite number of ,;arments 
to be cut, is then marked on the top layer with the size aud style of the 
articles required. It is then placed against the eutting-band or bands, 
and upon being guided by the hands, or otherwise, with slight pressure, the 
ene rapidly produced, and in large quantities. —Not proceeded 
vu 5 


2901. R. S. Howngn and E. Turxsu, Wakeyield, Yorkshire, * Safety-lamp.”— 
Dated 20th December, 1859. 

This invention cannot be described without reference to the drawings. 

2002, A. V. Nwewron, Chancery-lane, London, “ An improved churn."—A 
communication.— Dated 20th December, 1859. 

This invention cannot be described without reference to the drawings. 

2004. J. Fexrapse, Stroud, Gloucestershire, ‘ Screw-wrenches.”— Dated 20th 
December, 1859. 

In constructing screw-wrenches or spanners, according to this invention, 
the movable jaw is mude to slide freely on the bar or stem of the handle, 
and it is fixed to or retained at any Br thereof by means of a sliding 
wedge, which is introduced between the back of the bar or stem and the 
si ding-jaw. The wedge is carried by a sti from a sliding-piece, which | 
slides readily on the bar or stem, and the sliding- piece can be moved to and 
fro thereon by means of a worm or screw ed by the sliding-piece, 
taking into a toothed rack formed on the bar or stem. “The screw or worm 
mi so mounted on the sliding-piece that it may be readily thrown in 
and out of gear with the worm, so as to be able to adjust the screw-wrench 








or spanner with greater rapidity. 
2006. J. H. Jounsox, Lincola's-inn fields, London, “ Water traps, and the 
apparatus employed in the ufucture of them.” —A communication.— 





Asconing ag to the ordinary mode of making P 
0 nary mode water- two bent pi 
are so together, and are consequently found to very I x 
break at the seam by reason of the tin being eaten out of the solder by the 


action of acid, and also by reason of the straining of the traps from the 
setiilng of CARIES. Sieh being found to be Penaralty thinnest at the 
bends, where, in ity, the most strength is required. In constructing 
water-traps, tsphe this invention, these objections are ae 
obviated, as the en trap or bend is cast in one piece ; but, as a diffi- 
culty would occur in withdrawing the core, it is proposed to employ a core 
of a peculiar construction, which constitutes one of the main features of this 
invention. This improved core is made of metal, and consists of segments 
of the bend put together separately = a series of square blocks joined 
together by links, the segments fitting into dovetails on the actual surfaces 
of the blocks, in such a manner that they will form a curved metal core of 
a round section, the end and lateral joints of the component parts being 
sufficiently close to ensure a smooth surface in the pipe or trap. A hollow 
cylinder is screwed on to the end of the bend. o » which cylinder is shrunk 
a ring, which fits a shoulder in the end of the core, and ones them 
against the screwed cylinder, which thus holds the core firmly. The cylinder, 
with the bent core screwed on, is placed in the mould, and by drawing the 
other half of the core (for the reverse bend) tightly it all the end 
joints will be closed, whilst the dovetails, if properly tted, will hold the 
ngitudinal joints tight. The metal is now poured in so as to completely 
inclose the core, and when sufficiently cool the core is withdrawn by first 
unscrewing the cylinders and ae them, then inserting a sheet-metal 
pipe in the to hold the segments of the core in their places, whilst the 
pl are wit wn by means of a hook, leav the segments inside, 
which latter are easily removed individually, leaving the cast metal trap 


2908. J. H. Jounson, Lincoln’s-inn-flelds, London, “ Churns.”—A communi- 
cation. —Dated 20th 5 5 

This invention relates to churns of the rotatory class, and consists in the 
application and use of grinding discs, rotating either vertically or hori- 
zontally so as to prevent the milk or cream from being thrown out of the 
churn by centrifugal force. When two discs are used one may remain 
stationary, whilst the other revolves, or both may revolve in opposite 

rections. A space is left between the inner faces of the discs to allow the 
milk to enter freely, which it does through an opening in the fixed dise in 
communication with a funnel or feeding mouth fixed to the top of the 
churn. The peripheries of the discs touch or nearly touch each other, and 
one may have a projecting annular bead formed upon it, which works in a 
corresponding annu ve in the opposite disc, thereby effecting a more 

rfect attrition or rubbing of the milk or cream as it passes between the 
wo surfaces. In the inner surface of one or both of these discs are fitted 
arms or fo caer so as to ensure not only a greater agitation of the milk, 
but a centrifugal action as well, which will throw the milk outwards, and 
so subject it more speedily to the action of the grinding surfaces of the 
dises. These arms or projections may, h 4 disp d with if 
desired, the two discs in that case being nee rubbing surfaces. A glazed 
spy-hole is fitted into one side of the churn for the purpose of affording 
facility for inspecting the prog of the operation. Any suitable form of 
dasher or agitator may be used in combination with the discs, but it is 
preferred to use a dasher composed of a shaft fitted with a number of radiating 
arms arranged spirally thereon, or at reverse angles, so as to act upon 
every portion of the milk in the body of the churn after it leaves the discs, 
which are situate at one end inside the churn. Motion is imparted to the 
disc or discs and agitator by means of a winch handle on a shaft, which 
carries a spur-wheel gearing into a spur pinion on the outer end of the 
disc spindle, 
2912. W. Asport, Warwick-square, London, “* Preserving timber."—A com- 
munication. — Dated 21st mber, 1859. 

This invention relates to the Bags pee of timber from wet or dry rot, 
insects, and other such-like injuries of which timber is susceptible, in a more 
economical, simple, and efficient manner than heretofore, and is particu- 
larly adapted for railway and building purposes. The timber, which in pre- 
ference is to be the “ pitch-pine,” or other timber containing resinous 
matter, is tv be cut the desired length and size, and then subjected to heat 
by means of roasting, baking iv ovens of any suitable construction, or 
steam, which has the effect of bringing a portion of the resinous matter to 
the surface, and forming a hard cpat or crust, at the same time drying the 
sap within the wood, thereby adding to its strength, and preventing any 

rption of moisture. This process is well adapted for railway sleepers, 
telegraph posts, and all building purposes.—Not proceeded with. 
2913. W. Ansott, Warwick-square, London, “ Fire-wood.”— A communication. 
— Dated 21st Decem/er, 1859. 

In carrying this invention into effect the wood, which will be that known 
as eee, or other wood containing any resinous matter, is cut up 
into suitable lengths, and chopped in the ordinary way. It is then subjected 
to heat in a suitable chamber or oven, the heat being procured either from 
fuel or steam, the result being that a portion of the resinous matter con- 
tained in the wool is brought to the surface, forming a coat or crust, which, 
coming into contact with the flame from a match or lighted piece of paper, 
greatly facilitates the properties of igniting. After being taken from the hot 
chamber and left to cool it may be made up into bundles of any desired 
form and size ready for use, 


2028. W. Latrp, Birkenhead, ‘‘ Floating batteries.” — 
1859. 








23rd December, 


For the purposes of this invention, the inventor employs a series of 
wrought-iron cylinders, which are ~~ parallel the one to the 
other, and with spaces between them. hese cylinders are connected 
together by girders ing from end to end (or it may be from side to side) 
of the structure, and placed by preference at right angles to the axes of the 
cylinders ; they may conveniently be es in pairs, one girder of each 
pair under, and the other over the cylinders, on at their ends, passing 
round the cylinders, and being connected together. Between the girders of 
each pair diagoual stays or platings are introduced, which serve both to 
secure the cylinders in their places, and also to connect together the upper 
and lower girders. In this manner great strength is obtained, the two 

irders of each pair being caused to act together as one girder of the entire 

lepth of the structure. He prefers that the structure should be of an 
oval form, the cylinders running across, and the girders from end to end of 
it, the girders being longer at the centre of the structure than at the two 
sides; this, however, may be varicd. The cylinders are furnished at 
intervals with water-tight bulkheads, so that, should one of them be struck 
by a shot, its power of flotation will not be entirely lost. The centre portion 
of the structure is decked over suitably for receiving guns, which may be 

rotected by a framework plated with iron or steel, or otherwise, as may be 

‘ound convenient. Batteries of this construction are particularly suitable 
for the protection of harbours or other places where they may be moored, 
as when exposed to short seas they will not roll to nearly the same extent 
as a a of a ship-like form when similarly moored, and any waves 
which may break over the edge of the structure will pass through | Bras 
the cylinders and will not run along so as to interfere with the working of 
the ca as they would were tho battery entirely decked over.—Not pro- 
ceed. ith. 


2031. R. A. Brooman, Fleet-street, London, ‘* Hot-water heating apparatus.” — 
A communication.—Dated 23rd , 1859. 

The inventor claims, First, the employment of an expansion-chamber or 
chambers in hot-water heating apparatus in order to overcome the elastic 
force of the water, and to prevent the generation of steam, Secondly, the 
construction of an expansion-chamber in hot-water heating apparatuses with 
a piston working in a cylinder and acted on by ¢ spring or spring-weight or 
weights, in the manner and for the. purposes described and iNustrated in 
the drawings. 
a6, 5+ Hint, Brentford, Middlesex, ‘‘ Fire-escape.”—Dated 24th December, 


An extension of time has been petitioned for filing the final specification 
of this invention. 

2040. H. B. Bartow, Manchester, ‘‘ Screw-culting machines."—A communica- 
tion.— Dated 2Ath December, 1859. 

This invention consists, First,in an improved combination and arrange- 
ment of levers, rods, stops, and springs with the holding head of a screw- 
cutting machine for the b primey of opening and closing the cutting dies ; 
Secondly, in an improved chuck for screw-cutting machines, the improve- 
ments consisting in furnishing the inside of a ring with a recess and cams, and 
the outside wi h a spring catch, lever-cam, and locking-stud, the said ring 
being used in combimation with a die, box, cap, movable stud, and an 
eccentric lever, which is placed on the face-plate of the running head of the 
screw-cutting machine. 

2041. E. Samira, Shegield, ‘* Ornamenting metal pipes or tubes.” — Dated 24th 
December, 1859. . oe 

According to this invention, it is proposed to ornament metal pipés or 
tubes by engraving or cutting ornamental designs upon their surfaces by 
the aid of a self-acting screw-cutting lathe or other similar mechanicaj 
contrivance.—Not proceeded with. 

2047. J. Smiru, Birmingham, ‘‘ Buttons and other dress fastenings.”—Dated 
24th December, 1859 7 

This invention consists in the production of buttons and other dress 
oe from Fay ition or pak a nat hitherto used for 

ese pur and in process of preparing the said composition. The 
matertals emplo ed in the f of biack position articles are 
shellac, ebony dust, and ch | | position articles be 
required, the charcoal must be omitted or reduced in quantity, and any 
suitable colouring matter, such as powdered pigments, must be added. 

2950. T. Truss, Darlington, Durham, ‘‘ Cushioning railway chairs, pillars, 
pipes, girders, de,” — Dated 27th December, 1859. . 
The patentee claims the Alling or otherwise coating of animal or vegetable 
bres with alkalines, cold and hot grease, pitch, tar, or other greasy sub- 
stances, and the application of the same for packing or cushioning for rail- 








way chairs, pillars, engines, and other machines and -joints. 
He also claims the tion of po Re Diya 
otherwise filled with for packing or g for railway chairs, 


pillars, girders, engines, and other machines, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tue QUARTERLY MEETINGS Y ¥ AND on W. Day: Prices Confirmed : 
Orders: Where from: Pr spects: The Treaty—Locau Topics and LocaL 
Banxeurtcies—Coar Trade: Prices Firm—Genenal HaRpwaBt TRadEs : 
Merchants’ and Factors’ Orders—Tin Puiates: Reduced Make—Correr 
Trave: Prices—Important TO EmpLoyvers Lenpinc Money: Zhe Wolver- 
hampton Lockmakers and the Magistrates—West Mivtanp Rattway: One 
Board—TriaL or AGRicuLTURAL Macuines—Fatat Biast Furnace Ex- 
PLOSION : Two Men Killed—AcciDENT TO AN ENGINEMAN—F TAL Pit Acci- 
DENTS—DESTRUCTION OF TWO VALUABLE Horses IN A BOILER- YARD. 


Tue first of the current series of the Quarterly Meetings was held 
on Wednesday in Wolverhampton. ‘The attendance of masters 
was numerous, most of the houses in the trade being repre- 
sented either by one or other of the principals or their agents. 
The meeting seemed unanimously to to accept the re- 
commendation of the Preliminary Meeting, and make no altera- 
ation in the prices of malleable iron upon the list-rates which 
have ruled for several past quarters. he general tone of the 
trade was tolerably ph a Most of the producers of malleable 
iron reported a continued steady demand for small luts. The makers 
of merchant iron are not by any means without orders, but the 
principal demand is for sheets and plates. In the many thin gauges 
of the former to be galvanised, either with a plain or corrugated 
surface, there is a very large demand; aud there was one order in 
the market on Wednesday which comprised sheets enough of this 
description to extend a distance of two miles. Best iron for _ 
building and engineering purposes remains in great request, mostly 
for home and Continental use. The United States demand continues 
to be of the most meagre character. The pig-makers are not in a 
prosperous condition. Only few pigs are changing hands, com- 
paratively. and the prices are, in some instances, scarcely remune- 
rative. The large importation into Suuth Staffordshire of pig-iron 
produced in other districts is mainly the cause of the want of pros- 
perity in this department of the trade. Buyers of pig-iron are 
purchasing in very small lots, and the stocks in the hands of con- 
sumers were scarcely ever lower, whilst those in the possession of 
makers are much larger than usual. The Quarterly Meetings were 
continued yesterday in birmingham, where quite an average amount 
of business was done with merchants from London, Manchester, 
Liverpool, and Bristol ; and some transactions in pigs, commenced in 
Wolverhampton, on Wednesday were completed in Birmingham, at 
prices for the most part half-a-crown below the rates ruling at this 
time last quarter. In the conversation which took place yesterda- 
and the day before there seemed a general contidence that the prey 
sent d d for factured iron was by no means likely to fall otf 
in the remainder of the summer and to the close of the year. The 
prospects of the continental trade arising out of the commercial 
treaty with France, and the home trade, by reason of the very great 
amount of activity prevailing in Lancashire and Yorkshire in parti- 
cular, were said to be most favourable. In relation to the treaty some 
of the commissioners trom Birmingham and South Statfordshire will 
again visit France in relation to the former subject. An additional 
article of the treaty was published in the Monitur of Friday. It 
alludes to the difficulty experienced in fixing the ratio of specific 
duties to be levied on British merchandise imported into France; 
and speaks of a new arrangement, under which the gradual execu- 
tion of the treaty will be attained. Instead of a single convention, 
there are to be three separate conventions :—The first to comprise 
bar and pig-iron, steel and worked metals, machines, tools, and 
mechanical instruments of all sorts; the second, yarns and manu- 
factures in flax and hemp; the third, all other articles of British 
production and manufacture enumerated in article 1 of the treaty of 
the 23rd of January. Ratitications were exchanged on the Ist of 
this month.—The Moniteur of Sunday contained an imperial decree 
ordering the promulgation of the second additional article to the 
treaty of commerce between Great Britain and France, signed at 
Paris on the 25th of last month by Lord Cowley and M. de Thou- 
venel. The correspondent of the Daily News, writing from Paris on 
Sunday, says :—“ The Superior Council of Commerce has concluded 
its inquiry into the manufactures connected with flax and hemp, 
having devoted to it tive sittings, averaging five hours each. More 
than fifty manufacturers and merchants belonging to the principal 
towns where the linen trade is chiefly carried on, presented them- 
selves before the council, and gave full expression-to the wants and 
wishes of the industries which they represent. I'he council also heard a 
number of English and Belgian manufacturers. The inquiry touchin 
cotton and woollen manufacturers will begin on Monday next.” 
The Paris correspondent of the Star, in his letter dated Monday, 
says:—“ The Conseil Supérieur du Commerce is going on swim- 
mingly with the cotton and linen tissues. A great number of manu- 
facturers of Scotch and Irish linens are in Paris at this moment, and 
their anticipations of an increase of trade are of the most brilliant 
kind. Irish linen, even with the tremendous duty hitherto imposed, 
has superseded of late years amongst the upper classes in France the 
fabrics of Holland and Belgium formerly in exclusive use, and when 
once its value for embroidery was discovered the ladies would use no 
other.” In regard to the trade in cotton-spinning districts the most 
extraordinary statements are well authenticated as to the profits that 
are being made there, and the very rapid extension of the means of 
production. In a district of some eighteen miles in extent in Lanca- 
shire there cannot be fewer than forty new mills now in course of 
erection. The machinery required to equip these, and afterwards 
keep them a-going, will occasion a demand for iron in the South 
Statfordshire warket that will be felt by the producers of best 
qualities. The chief local topic discussed was the bank failure at 
Bilston, and the course which the authorities and the creditors are 
likely to pursue with reference to the late cashier and the /eadin, 
debtor, Mr. T. Cross, ironmaster. The meeting at which a propo 
to the creditors will be made. and the true state of affairs explained, 
will be held to-day (Friday), after two postponements. Notwith- 
standing that the bank authorities say that Mr. Cross’s liabilities are 
from £15,000 to £20,000, and that half that sum cannot be called b 
the mild name of a debt, they have offered to take £8,000 in fu 
discharge. 

A meeting of the creditors of David Hipkins and Sons, of West- 
bromwich, ironmasters, was held on Thursday, and a resolution 
passed to accept payment in full, by four instalments of 5s. in the 
pound—the last payable on the Ist of August, 1861; a mg 
secured. ‘ihe liabilities amount to £17,600; assets, £8,800. Messrs. 
Duignan and Ebsworth, of Walsall, are solicitors to Messrs. Hipkins, 
on whose behalf a vote of sympathy was passed. 

The coal trade is prosperous, and prices are maintained. 

The manufacturing trades of this district are most of them in a 
state of more activity than they were a week ago; so far as 
merchants’ orders are concerned, there has been very little change ; 
but in the country trade there is unquestionably more life, although 
in many cases the factors’ travellers have not yet resumed their 
journeys, and where such is the case, the shopkeepers only order 
zoods for which there is an immediate d d by their 8. 

he manufacturers who are chiefly engaged in making up goods for 
the autumn and winter trades are getting out fresh patterns, and the 
factors generally appear to be of opinion that there is a prospect of a 
steady business towards the fall, unless atmospheric influences should 
be unfavourable for getting in the harvest, which mu-t this year be 
deferred to a later period than usual. At present, however, trade is 
not affected by any consideration of this kind. In almost all those 
which are considered to be the most important of the staple branches 
of the manufactures of this district there is an average trade doing— 
few persons are overstocked with orders; but so long as they have 
sufficient to keep their workpeople on at full time, which appears to 
be the case generally all over the district, there cannot be too much 
foundation for the reports that trade is dull, much less that it is suffer- 
ing from any depression, although there may be here aud there in- 
stances in which manufacturers, having done alarge amount of trade 
early in the spring, are now making up a few goods for stock. 
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The tin-plate manufacturers report that that branch of trade is 
dull, and me? the Quarterly Meeting, held at Gloucester on Fridey, it 
was resolved to restrict the make. It may be presumed from this 
circumstance that the demand for the United States has declined ; 
and at the same time it must be noticed that the price of tin is firm, 
and no symptoms whatever of any reduction in the price is apparent. 
The tin-plate workers here and at Birmingham are busy ; one or 
two of the largest firms have a great number of orders on their 
books, and all the artisans in this branch are fully employed. The 
metal market, with regard to copper, is dull; there were sales of the 
manufactured article, at the close of last week, at £1 per ton below 
the smelters’ scale. ; 

tn Thursday, at the Wolverhampton Petty Sessions, before Henry 
Walker and George Perry, Esqrs., Thomas Williams, a journeyman 
locksmith, late in the employ of Mr. Benjamin Walters, master lock- 
smith, of this town, was summoned by Mr. Walters for leaving hisem- 
ployment without having completed the terms of an agreement into 
which he had entered upon going into Mr. Walters’ service. The 
complainant put in an agreement, in which the defendant bound him- 
self to serve the complainant for two years, the complainant at the 
same time lending him £4 17s., to be repaid in 1s. instalments 
weekly. The agreement, which was dated in December, 1856, con- 
tained the following further clause :—“ And in case the whole of the 
said sum of £4 17s. shall not be repaid by me, or I shall be indebted 
to the said Benjamin Walters in any further sum of money, at the 
expiration of the within-mentioned term, then I do hereby agree not 
to quit his service until I have fully paid all such sum or sums of 
money, and give to the said Benjamin Walters fourteen days’ notice 
in writing, before leaving his service.” The comp t dep 
that the Srendant had paid a portion of the original sum, but had 
borrowed other moneys ; and had also received money on account of 
work not completed, and the money lent and the money paid in ad- 
vance now amounted to £5 4s. 6d. The defendant had given the 
required notice to leave, but inasmuch as he was still indebred to 
him (complainant), he could not legally leave his'work. In defence, 
Williams denied that he owed the complainant more than £1 6s. ; 
but he did not produce his book, which Mr. Walters said would 
show the contrary. It transpired that the defendant was one of two 
men summoned by Mr. Walters last month, but he (the defendant) 
did not appear. His feliow-workman, who also had entered into a 
similar agreement, and owed money, was convicted and ordered to 
pay the money due, return to work, or be imprisoned. The magis- 
trates now sitting, however, declined to convict, as the man had 
served the specific time for which he had agreed with the complainant. 
They did not think that the Legislature ever gave the magistrates 
in Petty Sessions the powers the complainant now wished them to 
enforce. It was a case for a small debts court, and it must be taken 
to such a tribunal ; but the complainant wanted the magistrates to 
do that which a small debts court would not d», viz., order imprison- 
ment in the event of non-payment. The complainant would then 
have lent money with an advantage on his side that no usurer in the 
kingdom could secure. Having lent the man the money, the com- 
plainant could have stopped it from his wages without consulting 
him. They did not believe that Mr. Walters would do it, but, with 
such an agr t in his p ion, it would be quite possible for an 
employer to lend a workman money, and keep him in perpetual bond- 
age. Mr. Walters said-that every lockmaker in Wolverhampton 
made such agreements, that convictions similar to the one last week 
were constantly taking place upon them, that he had himself taken 
proceedings successfully against twenty-tive of his men at different 
times under similar circumstances, and that upon “cases” being 
forwarded to them, two barristers had given “ opinions” in favour of 
the course which he (Mr. Walters) now wished the court to take, 
namely order the defendant to pay the money, or return to work, or 
go to gool. The magistrates expressed their willingness to assist 
Mr. Walters in getting the question detinitely settled, as it was one 
in which he (Mr. Walters) said the employers of such labour were 
greatly interested ; they would grant a case, and he might appeal, but 
the case must be dismissed. The complainant i his inten- 
tion of appezling, but said he should consult his solicitor before he 
gave the eal notice. 

On Thursday afternoon a trial of Samuelson’s and Burgess and 
Key's mowing-machines took place on the farm of C. Minton, Esq., 
of Newstead, near Trentham, Staffordshire. Samuelson’s machine 
was brought by Mr. Bostock from his implement depét, at Burslem ; 
Burgess and Key’s from Trentham Hall, at the request of Messrs. 
Lewis. ‘The machines in principle are not very different, but vary 
materially from each other in details. Each is drawn by two 
horses, and the construction is such that, except in the first cutting, 
the horses do not tread upon the unmown grass. The first ground 
on which the machines were tried was a piece of seeds, rye grass 
and clover, the crop thin, and the ground rough and uneven. ere 
the machines did not show to advantage, the ground being very un- 
favourable. ‘the next trial was ona heavy crop of seeds, the ground 
being tolerably even, and the adaptation of the machines in this case 
was at once perceptible. The last trial was in a water meadow, 
where there was a fair crop, and the work would have gone on well, 
but the gutters were a considerable hindrance. No decision was 
come to as to which of the machines performed the best. but it 
seemed to be the general opinion that there was not much difference 
on the whole, and that they would be found exceedingly useful and 
would answer well on sound and level ground. 


The amalgamation of the Oxford, Worcester, and Wolverhampton 
Railway, the Newport, Abergavenny, and Hereford Railway, and 
the Worcester and Hereford Railway into one aggregate line, to be 
denominated the West Midland Railway, is now in force. One 
united board of directors has been chosen from the three boards 
previously existing. The number of directors selected has been in 
proportion to the capital invested in each company, at the same 
time that it has been a — decrease upon the numbers by which 
each line was formerly worked. The board of the West Midland 
now numbers seventeen members, chosen in the following propor- 
tions:—From the Oxford, Worcester, and Wolverhampton Com- 
pany, ten members; from the Newport, Abergavenny, and Hereford, 
five; and from the Worcester and Hereford, two. Previously the 
tetal number of Oxford, Worcester, and Wolverhampton directors 
numbered twelve. Mr. Fenton, of Manchester, chairman of the 
Oxford, Worcester, and Wolverhampton Board, has been elected 
chairman of the amalgamated board ; and Mr. Sheriff, the manager, 
and Mr. Adcock, the secretary of that line, are now the manager 
and secretary respectively of the West Midland Railway, the head 
oftices of which are at Worcester. The incomplete portion of the 
Worcester and Hereford line—that lying between Malvern and 
Hereford—is being pushed on with all despatch, and will be finished, 
it is expected, by the spring of next year, when there will be a 
through narrow-gauge communication under one company from 
Wolverhampton to Newport, in South Wales. 

On Sunday afternoon last, about two o'clock, an explosion, re- 
sulting in the death of two men and injury to a third, took place at 
the Brook Blast Furnaces, the property of Messrs. G. and A. Hick- 
man. ‘The explosion was occasioned by an escape amongst the 
molten metal in one of the furnaces of cold water from the water 
chamber of one of the tuyeres. The tuyere, as most of our readers 
know, is the large iron nozzle of the blast pipe, and is prevented 
from melting by a stream of water being made to revolve in a 
secured chamber between its inner and outer surface. When, how- 
ever, by any accident the molten metal rises up to the tuyeres they 
burn, the water begins to escape, and an explosion is the inevitable 
result. Such was the case in this instance. ‘The keeper of the fur- 
nace had delayed “ tapping’ the furnace until it boiled up to a level 
with the tuyeres, when, the water flowing out among the fluid 
metal, there was a rapid generation of steam, and a large quantity 
of molten iron was driven out at the tapping place. Close against 
this tapping place Patrick Dillon, aged about thirty, and James 
M‘Kué, aged twenty-five, were at work, and were burnt from head 
to foot by the metal. They were taken as soon as possible to the 
South ffordshire Hospital, and died there during the night. 
John Anderson, the keeper of the furnaces, was also at the spot, and 
he has been severely burnt about the feet. Anderson was also taken 

















to the hospital, where he now lies, but is getting better. This is the 
second accident of the kind that has happened at these works within 
afew years. Such calamities are, unfortunately, not of unfrequent 
occurrence in this district. The most serious of the kind that has 
recently taken place was at the Millfields Works, when several men 
lost their lives. 

On Friday, Thomas Deakin, an engineer, living at the Line- 
houses, Goldenhill, near Tunstall, North Staffordshire, who has only 
one leg, bad been doing some repairs at the buckets in the pumping 
shaft, and afterwards sat down near the machinery of the engine- 
house, when, by some unaccountable mishap, his only foot got en- 
tangled in the machinery, and was so much mangled, that it had to 
be amputated above the ankle. ae 

On Saturday ——. an accident occurred at the Lowland’s Pit, 
Chatterley, North Staffordshire, by which two boys, named Elijah 
Turnock and John Donoghue, received injuries which resulted in 
death a few hours later. The boys, who were employed at the 
colliery, went into the engine-house and sat down on a steam-pipe, it 
is supposed to rest. While sitting on it, the pipe burst, and the boys 
were severely scalded: One of them died the same evening, and the 
other lingered until the next day.- The cause of the accident is not 
known, nor have any facts been elicited beyond those given above. 
On Sunday night, William Underdown, a banksman at Mr. Thomas 
Peakes’ colliery, Tunstall, also in North Staffordshire, met with his 
death by falling down a new shaft, which is being sunk on this 
colliery. The deceased and some other men were en aged in raising 
water, to enable the sinkers to go to work on the Monday morning, 
and from some cause or other at present unexplained, he fell down 
the shaft, alighting on a copper “ ringe,” which was bringing up 
some water, and which also, at the same time, brought up his dead 
body. One leg was completely severed from the trunk. 

On Wednesday last, two valuable wagon horses, the property of 
Messrs. G. B. Thorneycroft and Co., ironmasters, of olver- 
hampton, were crushed to death by a 45 ft. boiler belonging to that 
company rolling over upon them as they were being used to draw 
the boiler out of the yard of Mr. Thomas Dayley, boiler-maker, of 
that town. The yard fies on sloping ground, and when the accident 
happened the bolle had been placed on the carriage, and five horses 
had it in motion, and were attem; ting to turn in the direction of the 
lower ground before coming up the ascent into the street, when the 
boiler overbalanced the carriage and lurched over upon the two 
shaft horses. The two wagoners narrowly escaped a fate as horrible 
as that which destroyed the horses. If one of these men had not 
obstinately maintained that he could turn his team with safety on 
the low ground, contrary to the instructions which had originally 
emanated from Mr. Hartiey, the meneens partner of the firm 
named, the accident would not have happened. The boiler weighed 
8 ton 15 cwt., and the horses were worth £40 a piece. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
( From our own Correspondent.) 

Tue Gatway Line or Steamers: The Ulster: Interesting Details of Con- 
struction—-MancuEsTER Wonkine Mey’s Cotiece: Zhe Volunteer Move- 
ment v. High Mental Cultivati: M ER STEAM-BOILER ASSURANCE 
Company: Report of the Chief Inspecior—Heapione Trains; More Brakes 
Wanted—NortueRn Topics: Chainmakers’ Wages: Steamers between 
Shields and London: Trade of the Port «f Sunderland; North-Ea-tern 
Railway; Shields Harbour: West Hartlepool Railway and Dock : 

London and Cleveland Fire-brick Company, &c.—StTaTe oF TRaDe AT 
SuerrtsLD—Tue MancuesteR Assize Courts—BaraprorD STONEMASONS’ 
Sraixe: Termination of the Dispute—ResponsiBiity oF RatLway Com- 
pantes; Lancashire and Yorkshire: Eastern Counties—Lexps: A Launch 
o&f asmall Schooner: Establishment of a Commercial Exchange: Strike among 
the Stonemasons— LANCASHIRE AND YORKSHIRE RaiLway :; Proposed Branch 
to Meltham—Liverroo.: The Dock Board: The Public Offices and Town 
Imp ts; Street Railways in Birkenhead; Sanitary Condition of Liver- 
pool: Joiners’ Strike: The Chain-Testing Machine; Launch of Gunboats: 
Mr. Laird—GximsBy—BRitish AssoClaTION FOR THE ADVANCEMENT OF 
Science: Selection of Mr. Fairbairn for President at Next Year's Meeting 
at Manchester —Great DEVELOPMENT OF RatLway TRAFFIC, 

Tue Ulster, just launched by Messrs. Samuelson, of Hull, for the 

“ Galway line,” is a very splendid vessel, and as nearly uniform as 

possible in size, power, and fittings with the Connaught, turned out 

a few weeks since by Messrs. Palmer, of Jarrow. The Leinster, 

which Messrs. Palmer, and the Munster which Messrs. Samuelson, 

are building for the same line, are in a forward state. The Ulster is 

a paddle steamer, of 3,000 tons builders’ measurement. Her extreme 

length is 383 ft. over all, her beam 40 ft., and depth moulded 30 ft. 

The frame is double in the centre for about 250 ft., and the dimensions 

of the angle-iron are 6 in. and 4} in. The shell of the Ulster is com- 

posed of iron plates, varying from 1} in. to g of an inch; and double 
rivetted throughout. She has three decks, the spar-deck being 
unbroken from end toend. At 18 ft. immersion the displacement 
will be about 5,000 tons, and the area of immersion at midship section 
is 730 ft.; area of 20 ft. load-line, 11,473 tons; tons to 1 in. im- 
mersion at 20 ft. load-line, 27. A fine staircase aft leads down 
immediately into the saloon, which is 108 ft. 6 in. long, 21 ft. wide, 
and 8 ft. high. This is, of course, at the service of the first-class 
passengers, and, when completely finished, will be an elegant and 
comfortable apartment. The sides are ornamented wlth walnut-root 
and bird’s-eye maple panelling. On each panel is an ornamented 
candelabrum in imitation of inlaid work. Between the panellings 
are twelve representations of notable localities in the sister island 
andin America. They consist of the following views :—Sabbath- 
day Point, America; New York Ferry; Washington-house; 

Galway, from the Gladdagh; Sackville-street, Dublin; South 

Wall Lighthouse, with Howth Hill in the distance; Bray; 

on the St. Lawrence, at Montreal; St. John’s and Portland, 

New Brunswick; Quebec Market-place; Queenstown, Ireland; and 

the Upper Lake at Killarney, Accommodation is provided for 200 

Smt-clane passengers, and the warmth and comfort of the saloon are 

to be secured by the superheating process. The berth fittings will 

be both commodious and comfortable; and forward, provision is 
made for 200 passengers more. All parts of the ship are abundantly 
supplied with baths, both cold and warm. The purilication, too, of 
the numerous closets is ingeniously and effectually accomplished by 
means of the paddles, Fore and aft of them are placed four cisterns, 
which will be kept continually supplied by the water thrown up 
during the revolutions of the wheel; and, being connected with all 
parts of the ship, a stream of water is constantly accessible. Down 
in the recesses of the ship are two large water tanks, severally 
capable of containing 8,000 and 4,000 gallons for the ship’s con- 
sumption. Lest, however, these should be found insuflicient, the 
Ulster is fitted with an auxiliary apparatus capable of producing a 
daily supply of 1,800 gallons of fresh water. The Ulster will be 
schooner-rigged. Her two masts will be in one puoee, with fore and 
aft and gatf topsails, but yards and square sails can be set, if re- 
quired. The material of the masts is iron; the length of the fore- 
mast being 136 ft., and that of the mainmast 140 ft. Of galvanised 
iron wire, both strong and light, will the rigging be composed. The 

Ulster will carry seven of Francis’s patent corrugated iron lifeboats, 

fitted with Gladstone’s lowering apparatus. A commodious house is 

provided for the helmsman. ‘The steering apparatus is on the screw 
rinciple, worked with a double wheel. ownton’s pumps have 
n adopted; and in order to secure the further safety of the vessel 
from the perils of fire, a powerful extinguishing-pump is also to be 
fitted up. The capstans are Brown and Hanfield’s. Four of Porter's 
anchors go to one ete the security of this remarkable vessel; they 
weigh 44 cwt. each. ‘Ihe cable is something marvellous in its bulk 
and length—300 fathoms of 24 in. Admiralty test. Steam 
winches are to be employed for the shipment and delivery of 








goods. The deck is a substantial aflair of }-in. pine, and 
the skylights are all to be of stained glass. The Ulster is 
built in water-tight compartments of extri strength. 


The engine-room is 30} ft. by 40 ft.; fore and aft are the boiler- 
houses, each 42 ft. by 37 ft.; and fore and aft again, the coal-bunkers 
36 ft. by 37 ft. The latter will stow 1,200 tons of coal. From them 





run tramways to the furnaces, of which there are to be forty, con- 
nected with eight boilers, the heating surface of which will be 
20,000 square feet. Partridge’s su ing process is to be 
adopted. The engines are to be of the most massive and splendid 
deseription. Their poe is 800 nominal, working up to 8,000, 
and they are on the oscillating pease Each of the cylinders of 
the great engines—for the Ulster will fitted with four engines in 
all, two of them being auxiliary—are 264 tons complete, and 98} in. 
in diameter, with an 8-ft. stroke. The pistons are splendid columns 
of brass, each of the enormous weight of 5} tons; and the paddle- 
shaft and crank is 62 tons in weight. Of course, Messrs. Samuelson, 
who are consrnsting these gigantic machines at their works in 
Scott-street, avail themselves of the latest improvements. 
auxiliary engines, to work the air-pumps and condensers (the latter 
of which weigh 16 tons), are also oscillati ; the diameter of their 
cylinders is 34 in., with a 4-ft. stroke. The eight tubular boilers 
are capable of maintaining a pressure of 25 lb. per square inch, and 
are proved up to 50 lb. The paddles, the upper casing of which is 
almost equal to the shell of a small steamer, are on the feathering 
pea, 35 ft. in diameter, the floats 12 ft. long, and 4 ft. 8 in. 

road. The diameter of the cylinders, it will be observed, is . 
being } in. in excess of the cylinders of the Seine built for the West 
India Mail Company, and recently described as possessing the 
largest cylinders of any steamer afloat. 

The “Manchester Working Men's College” seems to be in rather 
a languishing condition. During the last two years the number of 
students has fallen off from 137 to 94. The pa declension 
occurred in the second term of the session 1859-60, and is attributed 
to the widely-spreading impulse of the Volunteer Rifle Movement. 

An ordinary meeting of the directors of the Manchester Steam 
Boiler Assurance Company was held at the offices on Friday. The 
chief engineer, Mr. R. B. Longridge, reported iater alia :— During the 
month of June proposals have been received for the insurance of 118 


boilers. The acceptance of 2 boilers has been deferred for further 
and more thorough examination, and of 9 others for repairs, addi- 
tional stays, or mountings. The safety-valves of of these 


boilers were found wedged down, so as to be entirely inoperative ; 
and the inspector wus informed that this was the usual state of 
working, as any escape of steam would do injury to some goods in a 
room above the boilers. This extraordinary admission exhibits a 
degree of a or recklessness that could scarcely have been 
credited. The number of boilers inspected during the month was 
645, of which 84 were internally and 70 thoroughly examined; 18 of 
these boilers were found defective and sequiciag repairs, viz., 8 on 
account of fractures of plates, and 1v on account of corrosion, caused 
by leakage at the seams or dampness of the seatings ; 9 safety-valves 
and 4 water-gauges were found in a very unsatisfactory state, and 
several minor defects came under the notice of the inspectors, to 
which attention was directed. One boiler was seriously injured, in 
consequence of deficiency of water. It app that the fi had 
screwed down the packing of the float-wire so tight as to prevent the 
float acting, and the boiler not being provided with any other water- 
gauge, the error was not detected till the furnace-crown had become 
red hot. This being observed the fireman turned on the water, and 
the flue collapsed. A more gross case of negligence has seldom been 
heard of, and it is only matter of surprise that the consequences were 
not more serious. veral of the plates were fractured, and have 
been replaced at the expense of the company.” 


Colonel Yolland, Government inspector of railways, has delivered 
an interesting report to the Board of Trade on an accident which 
took place in April on the Great Northern Railway, at Hatfield, 
when Mr. Pym—a son, we believe, of a late director, and a de- 
scendant of the celebrated Pym, of the Long Parliament—lost his 
life. Colonel Yolland states that the whole weight of the train was 
about 100 tons, and the total weight on the wheels to which brake 
blocks could be applied was but about 26 tons. A train at Llattield, 
travelling down an incline of 1 in 200 at the rate of (0 miles an 
hour (a frequent rate of that train at that point), could not have 
been stoppe by these brakes in less than three-quarters of a mile. 
Colonel Yolland says this is a very unsatisfactory conditicu attend- 
ing fast railway travelling, and that such quick trains ought to be 
furnished with an amount of brake power which will enable them to 
be stopped in a third of that distance, and that this can be done by 
means of continuous brakes, which augment the retarding power 
three or four fold. Two years ago the Board of Trade sent to all 
railway companies a report of the successful working of such brakes 
on the East Lancashire Railway, where a train of 90 tons, supplied 
with 80 per cent. of brake power, travelling at the rate of 53 miles 
an hour down an incline of 1 in 120, was stop after running 
235 yards. The carriage in which Mr. Pym rode was not thrown 
over on its side until it was 408 yards from the spot where the acci- 
dent occurred.* 

Several matters of interest are reported from the north, The 
chainmakers of the Tyne and Wear have applied for an advance in 
wages of 8 or 9 per cent., and should their demand be refused 
it is believed that the men will strike. The price of chain has risen 
within the past year, and it appears probable that the new advance 
asked for will be conceded by the masters, at any rate to some 
extent. The attempt to establish a line of steamers between Shields 
and the metropolis bids fair to be successful. ‘The general trade of 
the port of Sunderland appears to be advancing. The vend of coals 
sworn to at an official meeting on Wednesday showed an increase in 
the shipments of the first half of the current year of 280,000 tons as 
compared with the same period last year. The increase in the 
number of vessels entering the docks in the same period has been 
1,027, while the number entering the graving dock has doubled. The 
special trade of the port, timber shipbuilding, has, however, fallen 
off, the tonnage built in 1853 having been 68,479 tons, while last 
year it was only 34,684 tons, showing a decrease of 33,795 tons. This 
unfortunate result is attributed to the various strikes among the 
shipwrights, which have often been the cause of large and valuable 
vessels being built at other ports. It is calculated that Sunderland 
has lost an expenditure of £312,500 by this falling off in her special 
trade. The North-Eastern Railway Company are about to construct 
a deviation line of railway through Harrogate, commencing near 
the Pannal Station on the line from to Thirsk, and terminating 
at the Bilton-lane crossing, north of Starbeck. The length of the 
new line will be nearly 5 miles. A dredge is at present employed 
in Shields Harbour on the tail of the Dartwich Sand, which runs in a 
crescent form into t'.e navigable channel of the river. On dit that 
there is some probability of an amalgamation between the London 
and North-Western and the West Hartlepool Railway and Dock 
Companies. The directors of the former gigantic undertaki 
appear to think its proportions can never be sufticiently 
vast. A scheme has been launched under the title of the London 
and Cleveland Firebrick Company. The capital sought to be raised 
is £10,000, and it is proposed to erect extensive works in Common- 
dale, capable of manufacturing three or four million fire-bricks per 
annum, also gas-retorts, sanitary tubes, and numerous other articles. 
The estate, called Skelderskew, comprises about 80 acres of most 
valuable fire-clay, each acre containing nearly 30,000 tons, and the 
seam being about 12 ft. thick. An action has been brought by the 
Viscountess Downe against the promoters of the recently-proposed 
Durham and Cleveland Railway, to recover £10,000 promised in con- 
sideration of her withdrawing her opposition to the Bill for 
constructing the line. The scheme having never, however, received 
Parliamentary sanction, an injunction has been moved for to restrain 
the further prosecution of the action, on the ground that the line not 
having been made, the Viscountess had sustained no injury, and 

ought not to be allowed to recover. Vice-Chancellor Stuart has 
ordered the motion to stand over until the hearing of the cause, the 








* We witnessed an illustration the other night of the danger of placing 
stations on curves. A signal was exhibited to stop a down passenger train. 
The line was curved, and as ill-luck would have it, a train was passing just 

olesured the 


at the moment on the up line. The steam of the up train 

signal till it was too late to stop the down train, which dashed headlong 
it the station. The conseq' if a down train had been at 
station, would have been a As it was, the stopping was 


merely exhibited to enable a passenger to be takeu in, and no ill conse- 
quences ensued. 
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plaintiffs undertaking to give judgment to be dealt with as the court 
should direct, and the defendant undertaking not to register such 
judgment without the leave of the court. The plaintiffs to give 
notice of motion for a decree for the 19th inst., less the defendant 
demurred or answered before the 9th. 

The trade advices received at Sheffield from the United States are 
of a more satisfactory character, but the continental trade is 
unsettled and depressed. The steel manufacturers are fairly 
supplied with orders. 

At the Salford Hundred Quarter Sessions, on Monday, it was 
officially stated by the Assize Courts Committee that the foundations 
which had been completed had been covered with asphalte by 
Messrs. Hayes and C»., of Liverpool, who guarantee that it shall 
withstand the rising damp. The total amount of the contracts yet 
entered into, as stated by the committee, are £75,581, but this does 
not include the cost of the necessary extension of the excavations, 
which could not be foreseen. The committee observed that, con- 
sidering the unprecedented rise in the price of labour and build- 
ing materials which has taken place since they concluded that the 
building could be erected for £70,000, the result may be considered 
gratifying. On the motion of Mr. E. Ashworth, the various con- 
tracts were sanctioned, and the court resolved to borrow a sum not 
exceeding £80,000 to carry out the works. 


The Bradford stonemasons’ strike, to which reference was made 
recently in Tue Enoinere, is virtually at an end. Three of six 
masters who stood out against the demand of the men, refusing to 
give a written notification of their willingness to yield the 51} hours 
per week, have now complied with the required course of the opera- 
tives’ committee; and the other three, though they will stand out, 
have all got small supplies of workmen at the old time, but with an 
advance of 2s. per weak in wages. 

The case of “Jackson v. the Lancashire and Yorkshire Railway 
Company,” just disposed of in the Halifax County Court, was one 
of considerable interest andimportance. The plaintiff is a butcher 
at Sowerby, and sued for the value of a cow killed on the 18th 
January, by the 5 p.m. express from Manchester. The cow had, it 
appears, arrived by train, and, after being unloaded, was driven from 
the station at Sowerby Bridge, when it suddenly turned round, 
rushed back to the station, got through the goods warehouse upon 
the line, and dashed into the train near Sowerby Bridge. For the 
plaintiff, it was urged that the defendants ought to have had their 
station so secure as to prevent the possibility of the cow getting upon 
the line, and also that, knowing the cow was on the line, the 
defendants’ servants were guilty of neglect in not delaying the train 
until they had been advised that the line was clear. It appeared 
that the train was proceeding very cautiously at the time. The 
judge held that the company were not bound to exercise the un- 
reasonable precautions urged by the plaintiff's advocate, as it would 
be impossible to carry on the business of the company with closed 
doors 80 as to prevent the possibility of a mad cow getting upon the 
line, and that the company’s servants had not been guilty of 
negligence. The plaintiff was accordingly nonsuited. Really some 
= seem to fancy that railway companies can pay anything, 

ear any amount of burdens, and take all manner of precautions. 


In the case of “ Manser v. the Eastern Ceunties Railway,” which 
arose out of the late dreadful accident at Tottenham, occasioned by 
the breaking of the tyre of one of the leading wheels of the engine, 
the argument for the plaintiff was to the effect that the flaw in the 
tyre could bave been discovered before the accident, while on the 
other side it was said that the flaw was wholly imperceptible from 
the surface, and could not have been ascertained while the wheel re- 
mained entire, and that all proper means of examination had been 
adopted. The jury returned a verdict for the plaintiff—damages, 
£2,000; an amount which appears very liberal, if not too high. Of 
course, it is quite right that companies should be kept up to their 
duty, and made to pay the just penalties of any recklessness or care- 
lessness of which they may be guilty; but has not the Eastern 
Counties suffered, in this case, from the abuse and attacks of which it 
has been the object in former years? “ Give a dog a bad name,’ &c. 
Having said this much, however, it is only impartial to add that Mr. 
Sinclair, the Eastern Counties engineer, appears to have an amazing 
amount of work to do, and his responsibilities are not to be envied. 
In cross-examination, Mr. Sinclair stated, in the course of the trial, 
that, aided by competent persons, he superintended the whole of the 
engineering department and the permanent way, which was 550 miles 
in Jength. He had also under bis supervision 28¢ engines, 1,500 or 
1,600 carriages, and 6,000 trucks, 

A launch at Leeds! Yes, of a clipper schooner of 110 tons; but 
this is the ——— burden the river can bear. A commercial ex- 
change, established under the auspices of the local Chamber of Com- 
merce, is in future to be held in Leeds every Tuesday and Saturd ty. 
A strike has taken place among the stonemasons of Leeds, the em- 
ploy ers having refused to sign a document containing a code of rules 
aflering materially, in some respects, from the system which has 
hitherto prevailed. The bricklayers of the town also threatened a 
strike, but the master builders having agreed to advance their wages 
from 26s. to 29s. per week, they have continued at work. 

A scheme is proposed for the construction of a branch line from the 
Lockwood station of the Lancashire and Yorkshire Railway to 
Meltham (near Huddersfield), the site of the extensive cotton mills 
of Messrs. James Brook and Brothers. 

We turn to Liverpool. At the last meeting of the Mersey Docks 
Board, Mr. Hartley the engineer, stated that he hoped to bave water 
in the Great Float at Birkenhead by the end of October or the begin- 
ning of November. A special ittee rec Jed, and the 
board confirmed the recommendation, with reference to sheds pro- 

sed to be erected on the quay, west side of the warehouses at 

irkenhead, that the engineer be authorised to proceed with the con- 
struction of the north shed at an estimated cost of £12,532. A com- 
munication was read from the Liverpool Steam Shipowners’ Associa- 
tion, expressing their regret at the slow progress which was being 
made with the steam dock now being constructed at the north end. 
Such dock, too, they added, when completed, would be altogether in- 
adequate to the requirements of the port; that it was essential that 
the additional decks to be made on the space to the eastward of the 
Huskisson Dock be immediately proceeded with; and that it was 
necessary for the development of the steam trade that adequate space 
be provided in the vicinity of the steam docks for the erection of 
fitting sheds with all proper appliances. The Chairman said the 
engineer was proceeding as fast as he possibly could, and wuld con- 
tinue todo so, The magnitude of the liability the board was under 
with respect to the works on the other side of the water was such as 
would tax both their energies and their resources for a few years to 
come. With regard to the sheds, he had no doubt they would be 
attended to, Mr. Boult will move, at the meeting of the board, on 
the 19th inst., that the works committee be instructed to prepare 
plans and estimates for the construction of two additional steam 
docks on the east side of Huskisson Dock, with the necessary sheds, 
with the view of obtaining Parliamentary powers for that purpose, 
and also fur an extension of the dock powers of the port. As we pre- 
dicted, some time since, would be the case, the Liverpool Town 
Council has determined to think twice before committing itself to an 
expenditure of £300,000 for the erection of public offiees in Dale- 
street and the grand scheme of town improvements. The whole 
thing is to stand over for the present. At the last meeting of the 
Birkenhead commissioners, it was agreed not to grant permission to 
Mr. Train to proceed with other horse railways in the township till 
the one he had agreed to lay down had been tinished and worked so 
as to test the value of the experiment. The mortality in Liverpool 
continues low; and at the last meeting of the health committee the 
chairman said there could be no doubt that the town hxd made 
greater progress in sanitary reform than any other place in the king- 
dom. strike among the Liverpool joiners has excited some atten- 
tion. Many of the men are employed at the New Free Library and 
Museum ; and it is stated that unless some favourable arrangement is 
come to, the works will be impeded. As this is a contract which 
Messrs. Holme and Nicol are bound to have completed within a cer- 
tain — time, under heavy penalties, the case became one of 
p on those gentlemen. Ata meeting of the Library 








Committee, held on Friday, however, it was resolved that under the 
circumstances the penalties shall not be exacted, and if it be in- 
evitable, to postpone the opening of the library. At the last meetin 
of the town council, a letter was read from the secretary of the di 
board, asking to be allowed, in the interests of the trade of the port, 
to continue the working of the chain-testing machine for twelve 
months longer, on undertaking to indemnify the corporation against 
any loss that might accrue on the working. The subject was referred 
to the finance committee. Yesterday week, two gunboats named the 
Heron and the Dotterel, were launched from the building-yard of Mr. 
W.C. Miller, Toxteth Dock. These boats are the first of a new or 
enlarged class, and are each built on precisely the same model and on 
exactly similar lines. They each measure 120 ft. in length between 
perpendiculars, have 22 ft. in extreme width of beam; they are 9 ft. 
6 in. in depth of hold: in length of keel, for tonnage measure, they 
are 105 ft. 8 in. long, by 21 ft. 10 in. in beam, with a moulded beam 
of 21 ft.4 in., and have an actual tonnage of 268 tons, and a water 
draft of 8 ft. They are timber-built screw propellers, each having 
engines of 60-horse power, supplied by Ravenhill and Salkeld, of 
London. After the launch, a select party of ladies and gentlemen 
were entertained at a collation. In responding to his health, Mr. 
Miller said this was the third occasion on which he had been honoured 
by the commands of the Lords of the Admiralty. The first order he 
had received was for the Clown and the Kestrel, and on that occasion 
he was last in the field; but, he was glad to say, they had been re- 
ported as the best that had been built by private builders. With re- 
spect to the second two gunboats built by him—namely, the Penguin 
and the Steady—out of a number of eighteen built for the British 
Government, fifteen were taken up by the Thames builders, and only 
three by provincial builders; and he was fortunate to obtain the 
order for two out of the three. Mr. Green, of London, had three of 
the fifteen. When the Penguin and the Steady were ready for 
launching, he (Mr. Miller) received a circular from the Admiralty 
inviting him to tender for ten more. Those, however, were divided 
among the provincial builders generally. Of the result, upon survey 
and experience, with respect to those which had just been launched, 
he had no fear that they would be found to warrant the trust that had 
been reposed in him; and he hoped, also, to vindicate the character 
which had been accorded to those vessels which had been built for 
the Government on the banks of the Mersey. [Our readers will pro- 
bably have noted with pleasure that the gunboats built by Mr. J. 
Laird, of Birkenhead, prove, on examination, to _be perfectly sound— 
a result which was to be anticipated from Mr. Laird’s high reputa- 
tion and character. ; 
The railway traffic for the half-year just closed has been very satis- 
tactory. The Great Northern has advanced from £560,926 in 1859 to 
£614,876 in 1860; the Great Western, from £762,481 to £814,937 ; 
the Lancashire and Yorkshire, from £820,079 to £917,579 ; the 
London and North-Western, from £1,823,747 to £1,995,665; the 
Manchester, Sheffield, and Lincolnshire, from £271,151 to £296,718 ; 
the Midland, from £877,610 to £983,385; and the North-Eastern, 
from £865,047 to £931,620. These lines afford the most striking 
illustrations of the more or less general growth of railway trade. 





Somernixc New.—Mr. Calvin Adams, of Pittsburg, Pa., has 
recently discovered that an important electrical change takes place 
when molten iron solidities in cooling. By insulating the moulds, 
and the workman who pours in the liquid metal, the castings from 
common iron come out as white as silver and as hard as steel. This 
is another evidence of the universality of this subtle force, and 
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RalLs.—The market continues tolerably firm, and fair amount of business 
doing for America, 

Scotcu Pié-1ron has advanced during the week from 51s. to 52s. 9d., and 
some consideratle sales have been effected, closing firm to-day at 52s. 9d. 
cash, and 54s. to 54s. 3d. for three months open for Mixed Nos. Warrants 
f.0.b. at Glasgow. 

SPELTER has been somewhat dull this week, and prices area little weaker. 

CopPer more inquired for. 

Lx&aD very flat with a downward tendency. 

Tiy.—English continues in fair request. Banca not so much sought for, 
fine Straits selling at £132. 

TIN-PLATES rather quiet. 
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though it is not yet applied to any practical purpose, such phenon 
cannot fail eventually to produce useful effects.—American Artisan. 

Tur environs of Paris, as well as the capital, receive fresh im- 
provements. In the park of Vesinet, spontaneously fixed upon by 
the Parisians as a site for country seats, a second and vast lake has 
been formed; and the situation, naturally picturesque, has been 
rendered more so by the earthworks thrown upto render the grounds 
more undulating. Water in abundance is to be supplied by powerful 
steam machinery, which the engineers are putting in place in the 
buildings near the reservoir. oreover, the two bridges over the 
railway, uniting both sides of the park, are finished ; so that, hence- 
forward, Vesinet will rank among the most delightful summer re- 
sidences about Paris. A new loan is to be raised by the Municipal 
Council, amounting to 150,000,000 fr. for the further embellishment 
of Paris, sanitary works, and the construction of new boulevards. — 
Builder. 

ForeiGn AND Covon1AL Jortixes. — The invention of a new 
clock upon the principle of the thermometer, : pressure of air upon 
mercury, is making a sensation in Paris. The cost of the clock, 
which goes 24 hours, and then has only to be turned like the hour- 

lass, is no more than a franc.—Mr. Peter W. Barlow, F.R.S., has 
Fett England to make a tour of the United States and Canada, for 
the purpose of examining the principal engineering works of those 
countries.—It appears from the advices to-hand by the Australian 
mail, that a movement has been commenced in favour of the esta- 
blishment of telegraphic communication with India and Europe, for 
which the Australian Governments would grant a subsidy of 
£35,000 per annum for a term not exceeding twenty-one years. 
The contract for the manufacture and laying of the cable 
is to be open to public tender, the lowest tender to be ac- 
cepted, “the satisfactory nature of which competent electricians 
in England shall determine.” — The Government of New South 
Wales has granted a subsidy of £75,000 for a line of steamers 
vid Panama. — The increase of traffic on the Grand Trunk 
Railway of Canada during the half-year just closed will not be far 
short of £100,000.—The Government has decided on rendering the 
island of St. Helena impregnable. Engineers are to be sent out 
directly.—In the Liege district last year there were fifteen furnaces 
in blast, which produced 103,720 tons of pig-iron, of the estimated 
value of 8,378,000 francs, and as the produce during the preceding 
year had been 123,006 tons, valued at 11,429,400 francs, there has 
been a falling off of 19,286 tons, worth 3,'51,400 francs, which, as 
the case has been nearly the same in the wrought-iron departments, 
has made those engaged in the trade all the more anxious for the 
conclusion of the French commercial treaty, from which they anti- 
cipate the most astonishing advantages, 

OVER-CROWDING IN Lonpon.—In one house, where every room is 
let to separate families, we found, by the statement of the landlord, 
that forty-five persons lodged there, and it is probable that the fair 
average is upwards of fifty, who sleep nightly in spaces altogether 
insufficient for the preservation of health. It will be said by some 
who have thought on this matter, that it is only by letting, in the 
manner in which the dwellings in the metropolitan district are now 
let, that the rent can be kept within the means of thousands of 
families, and that to interfere with the over-crowding would have 
the effect of raising the prices of the homes of those who, having 
large families, have the greater need of cheapness. There is truth 
in this ; but for the protection of young life—for the sake of enabling 
workers to preserve that stamina and degree of health which woula 
allow them, by means of increased earnings, to pay a little extra 
rent, and for other important considerations, such a state of things 
should not exist. In the houses which have been mentioned in 
Islington, and it is the same in many other instances, the drains 
were partially choked ; children became sickly ; measles and whoop- 
ing-cough visited in their most dangerous forms. In such cases the 
doctor and undertaker are often knocking at the doors. Nor is this 
to be wondered at. The rooms occupied as shown are not provided 
with the necessary means of ventilation ; the staircases are in the 
same way neglected, and the atmosphere, when the windows are 
closed at night, is very bad. In such houses some are aware of the 
danger of this, but being on friendly terms with the landlord, do not 
like to complain ; others may be a little in arrear; but the chief part 
are careless. It is therefore a necessity for the wellbeing of all, that 
facilities should be given for the sanitary inspection of all houses 
which are let into more than a certain number of tenements. This 
duty need not be made unpleasant to persons dwelling in such 
situations; in fact, we feel assured that supervision in this way 
would be agreeable to a large majority.— Builder. 
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SCOTCH PIG IRON REPORT. 


No. 1 Gartsherrie .. .. 54s. 6d. f.0.b, Glasgow. 
» 1 GMB .. o Sia Od am do. 
. Do. ++ oo Sls, Od. - do. 
M: Nos. Do. eo ee 51s, Od, ” do. 


WARRANTS, i 
Cash mpt.. .. 53s. 14d. per ton. 
3-5ths No. | and a v4 
2-6ths ,, 3 .. 


lmo., open,.. .. 533. 6d. 

2mos., ,, «+ + 53s.9d. do. 

3 5, o wee SSCL Gf 
MANUFACTURED IRON. 

Bars, Govan <. o of . Od. 

» Common .. «. «. £7 65s, Od. 

Drumpellar,Common .. .. £7 5s, 0d. 
Do. Best ee 


5 ee ee £8 2s. 6d. 
Plates and sheets .. . £10 and £11, 
Rails co ce co co co &7 5s, Od. 
Pipes cc ce cc ce oo £6 5s, Od. 
Chairs oo ce oe co «oe £4 23, 6d. Nett cash. 


Guaseow, 12th July, 1860. 

Considerable animation has characterised the market since our last. 
Opening firm at 51s. 6d., prices rapidly rose to 54s. for Mixed Nos. Warrants, 
cash prompt, On gaining that point, sellers came out, and, encouraged by 
some of the makers effecting sales, a large quantity of iron changed hands 
down to 52s. 3d. cash. 

Yesterday and to-day the tone is better again, 53s. cash paid, and we 
close still buyers, sellers 53s. 14d. 

The shipping demand, especially for the Continent, is on the improve- 
ment. 

Exports last week were 11,603 tons, against 10,375 tons in the correspond- 
ing week last year. Suaw AND THOMSON, Metal Brokers. 





Tue Comptes Rendus of the French Academy of Sci records 
the discovery of a new secondary pile of great power. Jacobi re- 
cently proposed the use of secondary electric currents for telegraphic 

urposes, and Plante had suggested the substitution of electrodes of 
ead for those of platinum in those batteries. A more extended 
study has convinced Plante of their use. He states that a battery 
with electrodes of lead has 2} times the electro-motive force of one 
with electrodes of platinised platinum, and six times as great as that 
of one with ordinary platinum. This great power arises from the 
powerful affinity which peroxide of lead has for hydrogen, a fact 
first noticed by De la Rive. 

Tue Manrrotp LETTrEeR-wRiTER ANTICIPATED.—Sir William 
Petty, in his scheme to establish a Scientific Academy or College 
(the predecessor of that of the Royal Society), recommends writin 
to be multiplied by means of an instrument which he invented, an 
for which Parliament granted him a patent for seventeen years. He 
called it his art of double writing, and described the instrument as 
being of “small bulk and price, easily made, and very durable.” 
This is the prototype of the ‘ Manifold letter-writer” of modern 
times, which has merely accomplished what Sir William Pett 
effected in 1648. A full account of the invention is given in Ward's 
“Lives of the Gresham Professors."—From Timbs’s Curiosities of 
Science, Second Series, just published. 

Coat anv Iron 1x Bevoium.—The report of the Chamber of 
Commerce at Liége, in remarking on the coal trade of the district, 
states that there are 82 pits in full operation, 24 inactive, and 11 ex- 
hausted; that the number of people employed during the year was: 
—In the works below ground 11,743 men, and 705 women; above 
— 2,583 men, and 1,226 women ; total, 14,326 men, 1,931 women. 

‘he quantity produced in 1859 was 1,875,036 tons; ditto in 1858, 
1,799,062 tons; so that there has been an increase of 75,974 tons, 
which is not indicative of there having, during the past year, been 
any active demand, though the prospects for what remains of the 

resent are said to be exceedingly encouraging. The condition of the 

iége iron trade has, duri::g the past year, not been very different 
from that in coals, for it appears that there were in that district 
15 furnaces in blast, which produced 103,720 tons of pig-iron, of the 
estimated value of 8,378,0U0f., and as the produce during the pre- 
ceding year had been 123,006 tons, valued at 11,429,400f., there has 
been a falling off of 19,286 worth 3,051,400f., which, as the 
case has been nearly the same in the wrought-iron departments, 
has made those engag-d in the trade all the more anxious for the 
conclusion of the French commercial treaty, from which they anti- 
cipate the most astonishing advantages. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
ON BREAD MAKING AND BAKING. 
By Epwrisx Lanxester, M.D., F.R.S. 

Tue speaker stated that the principal object he had in view in 
delivering the discourse was to answer the question so often put as 
to what was “aérated bread.” Bread, as used at table, assumed 
two forms + ooy" on its preparation, vesiculated and unvesicu- 
lated. The latter is known under the name of unleavened bread, 
and consists of such preparations of flour as biscuits, ver cakes, 
&c. Vesiculated bread is prepared in two ways, either by fermen- 
ttion or aération. 

Wheaten flour is made from the grains of wheat, which are the 
fruit of the plant. Six layers of cellular tissue were described be- 
tween the albumen or perisperm of the seed, and the outside of the 
grain:—1l. The epicarp; 2. The ; 3. The endocarp—(these 
belong to the fruit); 4. The testa of the seed; 5. A secondary mem- 
brane; 6. The covering of the perisperm. These layers constitute 
the bran, which is separated from the fine flour. They contain the 
same chemical constituents as the flour, and, so far from being ob- 
jectionable, are a desirable addition to the flour. The gluten of the 
flour is represented in the bran by a principle, called by its dis- 
coverer cerealin. Like gluten, it acts as a ferment; but its power 
in this respect is said to be destroyed at a temperature of 150 deg. 
Fah. It is soluble in cold water, and in that state acts as a ferment. 
Bran tea accelerates the changes of fermentation. It is this agent 
which during the fermentation of bread gives the brown colour to 
meal bread. 21 oz. of wheat yield 5 oz. of bread, and 16 oz. of fine 
flour. 11b. of flour contains—Water, 2}.0z.; gluten, 20z.; albumen, 
: oz.; starch, 9} oz.; sugar, 1 0z.; gum, }0z.; fat, 4 oz.; cellulose, 

oz. ; ashes, $ oz. 

The gluten and albumen are flesh-forming substances, sugar and 
starch heat-giving. In the making of fermented bread, yeast is 
added to the flour, and the gluten is put into a state of change, but 
not decomposed. A small portion of the starch is converted into 
glucose, which is decomposed and alcohol formed, and carbonic acid 
produced. The carbonic acid gas escaping from the mass vesiculates 
the bread. The quantity of starch changed in this process is very 
small. It is expressed by the quantity of carbonic acid gas neces- 
sary for the vesiculation of the bool, as little or none of the gas 
escapes in the rising of the bread. The conversion of starch 
into glucose during the fermentation of the bread does not appear 
to be greater than is necessary to form the carbonic acid for vesicu- 
lation. The starch during fermentation acquires the power of being 
more quickly converted into glucose and its subsequent products, 
than when heated and not exposed to this process. This is probably 
the great peculiarity of fermented bread, that the starch more rapidly 
passes into a state of change. 

Alum is not necessary to the making of palatable bread 
from “ sound” flour, but it is necessary for the making of saleable 
bread from unsound flour made from sprouted grain. The habitual 
use of alum in bread is undoubtedly injurious, especially to the 

young. 

: Bread is vesiculated without being fermented by two processes :— 
1. By the addition of substances which, during their decomposition, 
- out carbonic acid, as carbonate of soda and hydrochloric acid. 

. By making the bread with water charged with carbonic acid. 
The first is the process recommended by the late Dr. Whiting, and 
sold in London under the name of Dodson’s Unfermented bread. 
The second process consists in mixing intimately water containing 
carbonic acid with flour, so that when the dough is baked the escape 
of the carbonic acid gas vesiculates the bread. This process is 
worked in London under Dr. Dauglish’s patent,* and extensive 
machinery for making this bread has been erected by Messrs. Peek, 
Frean, and Co., at Dockhead. This is the “Aérated Bread.” The 
process of making fermented bread is tedious; the time employed 
for making the bread varying from three to twelve hours. By the 
aérating process, the whole time taken from mixing the flour and 
carbonated water to putting the loaves into the oven is only twenty- 
six minutes. The necessity of handling the dough in kneading is 
also avoided by the use of machinery. Other advantages of this 
process are the saving of the starch destroyed in fermenting bread, 
and the absence of yeast and other substances, as potatoes, em- 
ploved for nage yn | the process of fermentation. 

The baking of the bread is the same in all processes. At the same 
time the healthy digestion of bread depends much on the way in 
which this process is conducted. The regularity of the temperature 
and the condition of the atmosphere in the oven exert a considerable 
infl on the whol character of the bread. An oven has 
been recently constructed by Mr, Bontbron, of Regent-street, by 
which steam can be turned into the atmosphere of the oven. The 
action of the steam prevents the charring of the crust of the bread, 
allows of the interior expansion of the bread by preventing the 
hardening of the crust, and produces a natural varnish on the out- 
side by reducing the sugar and gum on the outside to a liquid state. 

With regard to the action of the two breads on the system, there 
can be no doubt that either, when properly prepared and baked, is 
adapted for peak use. The question of flavour or appearance 
every one will decide for himself. In certain morbid conditions of 
the stomach fermented bread undergoes rapid changes, which are 
productive of inconvenience, and which is prevented by the use of 
unfermented bread. 





OUTLINE OF THE PRINCIPLES AND PRACTICE 
INVOLVED IN DEALING WITH THE ELEC- 
TRICAL CONDITIONS OF SUBMARINE ELEC- 
TRIC TELEGRAPHS. 


By Werner and C. W. Siemens.t 


THE failures of the more extensive lines of submarine electric 
telegraphs, which have hitherto been but too frequently experienced, 
have become manifest almost invariably by a gradual decrease of 
insulation. In os these lines it has generally been found that 
the gutta-percha has become disintegrated by the electrolytic action 
of the currents employed in working the line in places where the 
thickness of insulating material had been originally considerably 
below the average, owing to some mechanical injury, or more fre- 
quently owing to a cavity in the material, forced into by the water, 
or to an eccentric position of the conductor. 

In such places, where the insulating covering of gutta-percha has 
been of uniform and sufficient thickness, no disintegration or partial 
destruction of the material is observable, even after the line has been 
worked for many years. The rapidity with which the work of 
destruction in faulty places proceeds, depends entirely upon the 
intensity and duration of currents employed in working the line. 
Faults are produced proportionately more rapidly in cos lines, 
owing to the greater resistance of the metallic conductor. Their 
progress can be retarded in working the lines with feeble and alter- 
nating currents, but it cannot be arrested entirely, and it may be laid 
down as an axiom that “so long as any thin places are allowed to 
remain in the gutta-percha covering of a submarine conductor, so long 
will their insulation fail by slow 

It is, therefore, a matter of first importance to prevent, if possible, 
all irregularity in the insulating covering. The material employed 
should be perfectly homogeneous ; it should be put upon the wire in 
several coatings, closely adhering to one another; air-bubbles should 
be strictly avoided, and the concentricity of the entire coating be 
insured by the use of very perfect machinery and strict avoidance 
of stoppages during the process of covering, to prevent a softening 
of the several coatings by heat. 

Great improvements have of late been effected in the process of 
covering electric conductors, with gutta-percha and intermediate 
layers of compound, called “ Chatterton’s mixture,” which may be 
estimated by the fact tbat the covering of the Rangoon and Singapore 

* Since the delivery of the lecture, yb-y > has been called to the 


fact that a mt was obtained by Mr. Luke H in f 
bread with ba sone acid gas.—E, sieiea piiétieene 
+ British Association, 1860. 














THE ENGINEER. 
cable, now in process of manufacture, 


fully ten times bette™ 
o- the covering of the Red Sea and cable did before it wa 

This marked improvement is due to the greater care taken by the 
Gutta Percha Company in the manufacture, under a system of 
stringent electrical tests, which we are charged by the British 
Government to apply. The object of these tests is in the first place 
to ascertain the specific conductivity of each mile of the copper- 
conductor, in order that all below a certain fixed standard may be 
rejected. 

An inquiry into the extraordinary variations in the conductivity 
of the copper of commerce has been made the subject of a careful in- 
vestigation by Dr. Mathies-en for the British Government, which 
will probably shortly be published. 

In practice we find that the best selected copper employed for 
telegraphic conductors varies as much as twenty oa cent. in its con- 
ductivity, and that the purer copper conducts the best. 

The conductivity tests of each mile of an insulated conductor are 
very necessary, not only to reject the faulty material, but also to 
obtain a complete record of the conductivity of each portion of the 
cable when completed, without which it is not possible to determine 
eee, by galvanic tests and calculations, the precise position of 
a fault. 

The more difficult and most important tests are those of the con- 
ductivity of the insulating material of each mile of insulated con- 
ductor, for it is not sufficient to tind out any palpable fault or leakage, 
but to appreciate eccentricities, cavities, or other minor defects in the 
coating, and to reject what falls below the standard of conductivity 
of the insulating material in its most perfect condition. 

It was necessary for this pu to determine, in the first place, 
the specific conductivity of the material, which experience has 
proved to be sutticiently uniform at constant temperatures. 

The effect of temperature upon the conductivity of gutta-percha 
and other insulators has lately been fully investigated by the scientitic 
telegraph committee of the British Government, whose report is, 
however, not yet published. It suffices for our —— pur, to 
state that, between the limits of 41 deg. and deg. Fah., we 
found the conductivity of the insulating covering of the Rangoon 
and Singapore cable to increase nearly in the ratioof 1: 7. The 
ratio of this enormous increase is, however, by no means constant, 
and in the absence of very elaborate and reliable experi al results 
we thought it advisable to test at a uniform temperature of 75 deg. 
Fah. (20 cents.) This comparatively high degree of temperature 
has the advan that it is seldom exceeded naturally, and that 
the conductivity being seven times greater at that temperature than 
at the winter temperature of 41 deg., the effect of minute faults upon 
the measuring instrument will also be proportionately exaggerated. 
In order to insure uniformity of temperature the coils to be tested 
are placed twenty-four hours into tanks containing water, regulated 
to 75 deg.; they are then removed into the testing tank, of the same 
temperature, which is hermetically closed, and hydraulic pressure of 
at least (00 Ib. per square inch applied, in order to force the water 
into the cavities or fissures that may present themselves. 

It is a remarkable fact, which is borne out by observation upon 
cables in process of submersion, that the application of hydrostatic 

ressure sensibly decreases the conductivity of gutta-percha, which, 
Gooeren increases again slightly above the former ratio when the 
pressure is relieved. In slightly defective coils the increase of 
external pressure produces, on the contrary, no increase, or even a 
decrease of insulating property, and a clue is thus obtained to ascer- 
tain otherwise inappreciable defects. 

The methods usually employed of measuring the conductivity 
and insulation of conductors in degrees by simple galvanometer 
tests would be insufficient for the purposes here intended. 

It was necessary to express the conductivity of both the conductor 
and the insulating covering by simple numerical expression in units 
of resistance. 

The unit of resistance we have adopted is that of a column of mercury 
1 métre in length and of 1 square millimétre sectional area, taken at 
the freezing point of water. The advan of this unit have been 
fully set forth by Mr. Werner Siemens, in a treatise published in 
“ Poggendorff’s Annalen,” vol. cx. 

In expressing the degrees of conductivity of both the wire and the 
insulating medium in definite units of resistance, we obtain not only 
the advantage of a more accurate comparison between the results of 
different indication, but subsequently, when the separate coils are 
united with a single cable, we have an admirable means of judging 
its electrical condition if we compare the total resistances of both 
the conductor and insulating medium with the sum of the resis- 
tances previously obtained in testing each coil separately, due 
allowance being made of course for change of temperature. 

But the principal advan derived from this system of measur- 
ing consists in the facilities it affords in determining the position of 
a fault in the cable while it is being laid and after submersion. 

In carrying this system into practice, we construct in the first 
nee coils of definite resistance, which are capable of being com- 

ined in such a manner that we can vary the total resistance 
between the limits of 1 unit and 10,000. 

By inserting these alterable resistances into one branch of a 
Wheatstone’s bridge the resistances of the copper, or insulatin 
covering of a cable of considerable length, can be ascertained. If, 
however, it is uired to ascertain resistances beyond the limits of 
the resistance-coils, we adopt another arrangement on the principle 
of the Wheatstone’s bridge, which consists in making the two per- 
manent branches of the same also changeable. 

A, B, C, D, represent the four branches of 
this arrangement, A C and B D being in con- 
nection with the galvanometer, A B and C D 
the terminals of a battery. 

No current will pass through the instru- 





ment when the relation 3 = 5 exists. But, 


as in Wheatstone’s arrangement, A is always 
equal to B, the unknown resistance D is equal 
to the resistance C. A scale containing re- 
sistance-coils from 1—10,000 units would therefore only allow us to 
ascertain resistances not exceeding these limits ; but C and A being 
each composed of three variable coils of 10, 100, and 1,000 units re- 
spectively, we are enabled to measure any resistance between 0-01 
and one million units with the same degree of accuracy. By means 
of this arrangement we measure the resistances of copper wire of any 
length, and the insulation resistance of long cables within the limits 
of correctness of 0°2 per cent. 

For the insulation tests of short pieces of cables or of longer 
cables of better insulating materials, such as india-rubber and 
Wray’s mixture, such method is no longer applicable, because re- 
sistance-coils of such diversity of dimensions as would be necessary 
could not be used with sutticient accuracy, chiefly because the 
greater battery power that would be required would heat the 
smaller branches of the a:rangewent, and, tus increasing their re- 
sistance, affect the result very considerably. 

It was, therefore, necessary to turn to another method for ascer- 
—_ the value in units of the insulation resistances of short pieces 
of cable, say one knot in length. We employ, in such cases, a very 
sensitive sine-galvanometer, or, if the room permits of it, a Weber's 
reflecting galvanometer of 40,000 turns, and a magnetic reflector. 

By means of an adjusting magnet, the sensibility of this instru- 
ment can be varied between the limits of 1 and 100. 

The astatic condition of the needles of the sine-galvanometer 
being subject to changes, the constant of the instrument should 
be varied repeatedly while testing. 

For the readings of this instrument in degrees we substitute units 
of resistance by means of the following formula :— 

R = sin. 9! , 
sin. 
in which R is the insulation resistance; ¢ the angle of deflection; 
sin. ¢1 the constant of the instrument ; » the number of elements em- 


ployed. 
For the derivation of this formula see Appendix, No. I. 





This method is applicable only for measuring great resistance be- 
tween certain narrow limits. During the progress of the cable at 
the sheathing works the insulation-resistance gradually decreases, 
and the instrument would soon be too sensitive. It could be 
made less sensitive, it is true, but in to this it would no 
longer be possible to appreciate correctly the value of the resistance 
of the last coil added to the cable. It was, therefore, to 
resort to a means of maintaining the original degree of sensitiveness 
of the measuring instrument, while the total resistance gradually 
decreases. For this pur; the coils of the sine-galvanometer em- 
ployed are surrounded by an additional coil of comparatively few 
turns, through which the current of a constant small batter y conti- 
nually passes. The insulation-current s through the wire of 
the instrument, but is counteracted by the current in oppusite direc- 
tion in the outer coils, which is so regulated by means of a resis- 
tance coil that no deflection of the galvanometer-needle can be 
observed. 

In adding to the length of the cable, the resistance coil in the 
outer circuit of the instrument has to be diminished by stopping 
till the equilibrium of the needle is restored; and the value Hy the 
alteration of the resistance coil being known in units, this number 
has only to be multiplied by the fixed proportion of the relative 
power of the outer and inner coil upon the needles to produce the 
correct result, 


W represents the 
resistance of the inner 
coil; W, the resist- 
ance coil put into the 
inner circuit; m the 
number of cells of the 
battery of the inner 
r circuit; w the resist- 

ance of outer coil; w 
the resistance coil put into the outer circuit; m the number of cells 
of the outer battery circuit; and K the number indicating the pro- 

rtion of the effect of the outer and inner coil on the needle; we 
ave :— 





n ” m _ m(w + w) 
a4 @, K= WW, or K= (W+Wpn 
If instead of W, the unknown resistance of the cable is introduced 
into the circuit by arranging the resistance w till the needle is per- 
fectly at zero, the following equation is established :— 
= § _M(V+w)_w 
z+W-V+w' K orz=—"y-K 
or, by introducing for K its value from above 


M n WwW + Wi 

7=Nim ‘sc. ** = F 
The chief advantage of this arrangement consists in the un- 
changed sensibility of the instrument, since the whole — of 
the insulation-current acts upon the needle, which, neverth is 
brought back always to zero. 1 measuring the insulation-re- 
sistance of short cables, the resistan e of the galvanometer-coils w 
and W, may in practice be neglected, and the following more simple 

formula may be adopted :— ey 


tees = 
N K 
The value of K is independent of the sensibility of the needle, and 
need only be determined once for «i. 
The tests are thus reduced toa ~~ y simple and easy method. 
In order to calculate the insulation-resistance of insulated wires, 
from the specific conductivity of the material used, and vice versd, 
we employ the following formula :— 


C log. nat. = 


¥=—- 


The derivation of this formula has been given by Mr. Werner 
Siemens in “ Poggendorff’s Annalen” of 1857, vol. cii., and will be 
found in Appendix II. of this paper. 

The foregoing methods suffice to ascertain insulation and copper 
resistances of cables of all lengths and forms; they do not comprise, 
however, the test necessary to determine their inductive capacities. 

Recent experiments, hereafter given, prove that the specitic in- 
ductive capacity of insulating materials is more to be relied upon for 

rmanency than their specitic conductivity ; the inductive capacity 
is, moreover, independent of local defects in the insulating ae 
being dependent chiefly upon the general geometrical form of the 
insulator. In ascertaining, therefore, the inductive capacity of a 
length of cable as compared with a standard Leyden jar, and in com- 
paring this result with the total capacity due to the material em- 
ployed, a means is obtained of ascertaining with great certainty 
whether the material is disposed throughout its length in equal 
thickness round the conductor, or whether the wire lies poy 
eccentric. A knowledge of the inductive capacity of a cable is, 
moreover, absolutely necessary in order to determine the position of 
a break in the conductor when the broken end remains insulated. 

According to Faraday’s conception, the inductive action is com- 
municated, say, from the interior electritied covering of a Leyden 
jar to the exterior, from atom to atom through the dielectric. In 
our case the jar is represented by the cable, the inner covering of 
which is formed by the surface of the copper wire, the exterior by 
the water. 

The laws which apply to the motion of heat and electricity in 
conductors are accordingly directly applicable to electro-induction, 
which may be expressed by the conductivity multiplied by a con- 
stant varying with the nature of the insulating material. 

Starting from this puint of view, the inductive capacity of any 
insulated wire will be represented by the formula— 


1C2ei 





0g. nat. — 


in which the inductive capacity I takes the place of the specific 
conductivity a of the previous formula. ‘The unit measure of in- 
ductive capacity is assumed to be the capacity of a Leyden jar of 
two square plates of the unit of measure bre dth and placed at 
the same distance apart. 

Professor W. Thomson has obtained the same formula in a direct 
and most el t manner, which ditlered from that of Mr. Werner 
Siemens in the value of the constant, proving that he started with 
another unit. Mr. Werner Siemens’ method has been ful!y developed 
in “ Poggendorff’s Annalen,” vol. cii. 

In dealing with cylindrical jars, or with cables, this formula may 
be written more simply thus: — 


K= 
log. nat. 3 


IC 


In our experiments the {inductive capacity of Leyden jar is 
measured by the deflection of a galvanometer-needle. If the deflec- 
tion of the needle is caused by a current of very short duration, the 
quantity of the electricity passing through the galvanometer is 
equal to— 


A 
sin. zt 
K =—— 


In practice it is found to be very difficult to read with sufficient 
accuracy the sudden deflection of a needle, and we prefer for 


practical use an instrument which we have placed before the Sec- 
tion, enabling us to obtain a rapid succession of cha or dis- 
charging currents, which, in through the galvanometer, 
produce a steady deflection of le, of read with 

The value of these. deflections is ted by 


great accuracy. 
means of the following formula :— 
If A is the angle through which the sine-galvanometer has to be 





turned to bring the needle to zero, C the number of charges or 
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we have 


or if K, ts the unit capacity of a jar, and A the corresponding angle 
of re-adjustment of the instrument, we have (if the number of dis- 
charges pet second remains the same)— _ 

K, = sin. A: sin. A, 
ee K, sin. A 

~ a. ae 

By permission of the British Government we have been enabled to 
test the Government experimental cables by this method. 

The results of these experiments, which are given in the table of the 
Appeudix, No. I11,, show satisfactorily the accuracy of the methods 
employed. They also prove that the formula employed in calcu- 
lating the sperific inductive capacities which Professor William 
Thomson and Me Werner Siemens obtained in entirely different 
ways, cau be relied upon in practice. a 

The specitic in/uction of all gutta-percha covered wires is shown 
to be nearly the same, and to be entirely independent of its specific 
conductivity, while india-rubber and its compounds are far inferior in 


specilic induction to gutta percha. The spe ite induction of gutta- | 


percha being taken as a unit, that of iudia-rubber is equal to 0:7 
only, and that of Wray’s mixture = 0-8. 

We have still to make mention of those methods which have been 
frequently resorted to of late, of ascertaining by means of sensible 
electrometers the decrease of tension in a heavily charged cable 
when left to itself, tae 

If E represents the tension of a galvanic battery in communication 
with the cable, as observed by a sine-electrometer, Y the remaining 
tedsivn in the cable after an interval of time ¢, K the capacity and 


v the resistance of the insulator, there will be, according to the law | 


aa g * 
of Ohm, after the interval ¢, a current of discharge = = by which the 
’ . 
tension is decreased during the time dé by dy. Hence we obtain 
the equatiou— 
ay dt 


y 
ind Oe = ° ft i-—_z = ss _ a 
K.dy= (dt 7 eo lny i 
and siice 
, ° EK t 
t=0Y=KE,lgun 3 es 
or I: ae 
7 —eKw 
and Ni Dy 
=——s— 
K w 
In a regulated cable, is e 1 t 
lL2le ws 
K= kk ana W=- c 
in’ atle@ 
" 
or 
[ 
KW =- 
A 
and therefore 
Ib “3 
tn = oe 
y i 
and 
Ldn . 
alin 


and therefore 
E 
a: I= log.nat. —:¢ 
y 
This method is well adapted for asceriaining the specitie resistances 
of insulating materials, and to compare the insulation of two similar 


cables, even when no instrument capable of exact measurement isat 
hand. It suflices to observe the times required for the reduction of 
E 


the original tensions to a given fraction. As the proportion — 
y 


WA) 
although unknown. is in each case the same, it is obvious, from the 
former formula, that 


fh: — he, 
y y 
and 
a t, 


& «4 
where A and ¢ represent specitic conductivities and times occupied in 
both experiments, 

This result is independent of any eccentricity of the wire in its 
insulating covering. The method is therefore well adapted for 
determining the specitic resistance of materials ; but as it is necessary 
to ascertain whether the wire is, throughout the cable, concentric 
with the insulator. this method cannot be exclusively used. Besides, 
this process requires considerable time in testing well-insulated 
cables. Again. another objection to its exclusive use arises from the 
possibility of slight faults in long cables passing unappreciated, as 
the loss of tension through such faults will be exceedingly small as 
compared with the whole charge 

We therefore prefer to determine the loss of tension not by an 
electrometer, but by measuring the charge a, and after the lapse of 
one minute the discharge 6 by the galvanometer-needle. We then 
have the loss of quantity or tension during the minute— 


b 
L=1- 
a 
In order to associate this formula with the system previously 
<2 ys 4 
developed, it is only necessary to remark that - is equal to i. 
a v7) 


The cable having been tested from the earliest stege of its manu- 
facture (in lengths of one knot), subsequently during the joining and 
covering of the cable, and finally during the paying out, these 
tests must strictly control each other, and must, consequently, be 
recorded systematically. The chief care during the submers‘on of 
the cable should be to detect at once the slightest change in its 
insulation, in order that the paying-out machinery may be stopped 
instantly. It sometimes happens, however, that a fault does not 
appear immediately on submersion. It is therefore necessary, if a 
fault appears, to calculate its exact place before taking any other 
steps to remove it. In order to do this effectually, it is necessary to 
test the cable from both ends, ée., from the ship and from the land 
station, as the determination from one side gives only the maximum 
distance. 


In paying out submarine cables we pursue the following plan of | 


testing :— 
A clockwork arrangement at the land station is made to put the 
cable by rotation to earth, to the poles of a battery, and to insulation. 

On board the ship there is constantly a bridge of resistances in 
connection with the line. Whilst the electrician keeps the bridge in 
equilibrium, he is enabled to ascertain alternately the resistances of 
insulation and continuity. 

The attendant of the station likewise observes the two datas, and 
transmit them telegraphically to the ship. If these four tests differ 
materially they indicate thereby the existence of a fault, the 
position of which can be calculated from the dates obtained. This 

od of observing the conditions of the cable, although very 
fatiguing to the electrician employed, has been found to answer 
perfectly well in paying out the Indian lines. 

* Note.—In this case the amount of charge is r nted by’a constant 
deflection, and therefore by sin: A ; whilst above, where it was given by one 





or A 
sWing of the needle, it is equal to sin, 5 


During the paying out of the Aden-Kurrachee 
section by fessrs. R. 8. Newall and Co., we were, b 


r) this means, enabled to observe faults on five dif- 
FIG.A. , ferent occasions, which could then be removed with- 
B out delay. 


Our methods for determining the place of a fault 
are as follows :— 
4 1st. When both ends of the cable are at hand let 
x and y represent the respective distances from each 
end of the cable to the fault; J, the length of the 
whole cable; G a, galvanometer; and W, W), two 
ce graluated resistance-coils. Then, if W and W; are 
so adjusted that the galvanometer-needle is perfectly 
quiet, the place of the fault is given by the formula— 


os 











‘zc lw 
~~ WR We 
== This method has already been published by Werner 





Siemens (the “ Zeitschrift des Deutsch. Oestereichs- 
chen Telegraphen Vereins,” 1857), having been used by us with 
perfect success ever since 1849. ’ ; 

In dealing with a single submerged line, this method is no longer 
applicable. Let C denote the resistance of the length of the cable ; 
« and y the resistances from each end to the fault; Z that of the 

fault itself; and a’ and 4 resistances observed from each end re- 
' spectively the further end being insulated; @ and 6 the same, 
whilst the further end is to carth. We have then, by means of 
Ohm’s law, the aaa ing nae i— 


8 
<= 


+ 2 
+ Z 
Ly 
+z +y 
Ler 
+7 +2 
| By eliminating Z and y, the resistance w is found by the following 
expressions :— 


2 4 


3. Obi 
4. «a4 


Mt 
8 


lI 


& b6 =y 


qa“ b; Cc 


esx 3 + 3 
H c—b b c—a 

a= a Ll— 
| , $ .=3( v! 4) 
or Brg a@ec—b 

y =V73 c—a 


zr=A -V «, peer (e—a) 


If the cable was not perfectly well insulated before the fault under 
consideration appeared, the values @ and b supply the means for 
determining an average resistance y of the previous leakages, 
This resistance y, together with the final readings of insulation 
dy, b,, gives the place of the fault as follows :— 


snanyY 1% 

} bi — by 

| In all these measurements the battery power must be so regulated 

| 48 to keep the polarisation at the faulty place uniform. This is to 

| be accomplished by determining preliminarily the place of the fault, 

| then by regulating in the final measurement the number of cells, so 
as to send from each side an equally powerful current through the 
fault, taking care not to take the observations till the polarisation 
has reached its maximum. We attach considerable importance to 
the last formula, which alone enables us to determine the situation 
of new faults in old defective cables, if only its previous electrical 
condition is known. This knowledge is unfortunately wanting in 
respect of nearly all the cables that have hitherto been laid. In the 
instance of the Rangoon and Singapore cable, we propose to furnish 
each station with a complete testing apparatus, and to cause daily 
tests to be instituted upon the cable, when laid, of its electrical con- 

| ditions in eac! section. 

Records of these observations should be forwarded daily to the 
chief electrician in charge of the line. 

Considering the circumstance that, owing to great care, the con- 
ductor of the Rangoon and Singapore cable is fully ten times more 
perfectly insulated than the best conductor hitherto submerged, we 
confidently expect that the result in practice will also greatly ex- 
ceed that of previous experience ; still the insulating material em- 
ployed remains the same, and is therefore liable to be affected. by 
the same causes of failure. The frequent failure of gutta-percha 
has given rise lately to several projects of substituting india-rubber 
and its compounds for the same, which, owing to the higher insulat- 
ing properties and less inductive capacity of india-rubber, and, above 
all, owing to its greater homogeneity and resisting power to effects 
of heat, give promise of valuable results in making electric tele- 
graphs less liable to failure. 

The chief difliculty consisted, hitherto, in working india-rubber in 
such a way as to obtain uniform and perfect coatings upon the con- 
ductor without injury to the material itself. We have endeavoured 
to remove this difficulty in constructing a covering machine, which 
we have brought before Section G of this Association. 

We do not wish, however, to rest upon our individual efforts for 
the further development of this important new branch of applied 
science, Great efforts have been made latterly by others eminently 
qualified to produce useful results. ‘The insulating power of gutta- 
percha has been vastly improved, and new insulating materials are 
being produced. 

Our object in writing this communication has been to show that— 
although submarine electric telegraphs have often failed, owing to 
insuflicient experience and insutlicient care bestowed upon their 








manufacture to guard against defects —the experience gained has not | 


been lost; and that in bringing the present stock of knowledge to 
bear upon the subject, more complete success may be insure |. 

The British Government, in promoting these inquiries, has stimu- 
lated and directed the individual efforts, proving that England fully 
appreciates the advantages of the submarine electric telegraph, and 


is determined to realise the same—thus contrasting favourably in | 
this, as in many other causes of practical progress, with other nations. | 


Appendix, No. 1. 
RESISTANCE OF SHORT CABLES. 

One pole of a battery of N elements is joined to the cable, while 
the other pole is to the earth, then, if @ represents the angle through 
which the galvanometer is turned to biing the needle again to zero, 
the following equation is established .— 

sin. @ _#E_ 
az wv, 
E representing the electromotive power of one element, and « the 
unknown resistance of the cable, and w; the resistance of the galva- 
nometer. 

In order to arrive at the actual value of the insulation-resistance, 
a known resistance, say, of 10,000 units, is introduced into the 
circuit instead of the cable, the sensibility of the instrument weak- 


re (to yds) by a branch resistance W. and the number of cells 


uced to one. 
Another equation is then obtained, in which I may represent the 
force of the current in the whole circuit to 


I= ———Wrr Wr and the strength of the current passing 
** 10,000 + Ww . Ww 


1 e474 
through the galvanometer will be 





1 
> P 2; 
4) = sin. gi = Wi+ Ww? W,. W. 
10,000 +w - 
it We 
and because W; = 99 W, 


> 


— 





| 10,000 + 


ii = sin. (= 799" 99 
iy 


99 
i00 Ws; being with our instrument equal to 70 units, we obtain, by 


introducing instead of 10,000 units 9930, 
+ —_— E . i — 
—-" sin = 100 “10,000 
Estimating E from the first formula, and combining it with the 
second one, we obtain 
2 = _ SO. % 
4 ‘ p me sin. @ 
in which formula z is given in millions of units. 
Appendix, No. I. 
SPECIFIC RESISTANCE OF INSULATING MATERIALS. 
Derivation of the formula for calculating the aperisic insulation 
resistance. Mr. Werner Siemens obtained the same formula which 
Professor William Thomson arrived at in a very elegant manner, in 
a more simple way. 
_If d x represents the thickness of a differential cylinder at the 
distance x from the length axis of the cable, its resistance will be 


dz 
doe 2rrilz 
and the whole resistance equal to 
1 R Iin.R 
= dic = . 
bal 9elaf——=_? 
we 66§ets 


Appendix, No. lil. 
TABLE OF SPECIFIC INDUCTION. 

In the tables containing the results of the experiments of specitic 
induction, the following is the explanation of the different 
columns :—Column No. 2 contains the descriptions of the cables 
subjected to the test; 3, the lengths thereof; 4 and , the outer and 
inner radius of the covering; 7 gives the temperature of the water 
in which the cables were submerged; 8, the number of elements em- 
ployed for the test; 9, the angle through which the instrument had 
to be turned to bring the needle again to zero; 10, the constant of 
the instrument; 11, the charge observed by the instrument reduced 
to one element and to the unit of length: and, at length, No 12, the 
specific induction of the different materials, the mean specitie in- 
duction of gutta-percha taken for unit. 
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Appendix, No. IV. 
CHARGE AND DISTRIBUTION ALONG THE WIRE. 
Let A B represent a given length (1) of uncoiled cable, the end B 
of which is to earth, and A C the electromotive force E of a battery, 
one pole of which is in connection with A, the other pole being to 


Z B 


earth. Then, according to the law of Ohm, supposing the cable to 
be of equal section and conductivity throughout, the curve of the 
electromotive force, at any point along the line, is indicated by C B. 

In 1849 (see “ Poggendortt’s Annalen”) Werner Siemens proved that 
when a current is sent through a submerged cable a quantity of 
electricity is retained in charge along the whole surface, being dis- 
tributed proportional to the tension of each point. ; ’ 

Thus, the tension of the electricity on any small intermediate 
given length, d x, of the conductor, at the distance x from A, may be 
represented by yi the quantity of electricity, d q by which the out- 
side cylinder, d x, is charged, according to the formula given pre- 
viously for induction in cables :— 





2Iledz 
=yK=y . R 
& q ¥ ¥ in r 
This quantity of electricity, d g, has to pass through the resistance 
of section 2, in order to arrive at d x. 
The resulting current developes dq in the time d¢, and we bave 
accordingly the equation— 


dt 
Oe Er'wa dt 
roma x 


By combining these formule a different equation is obtained :— 
y-2l@w.dz E.r'wa 
in ® “ ” 


on @ 


E(i/—z2z) 
times! maa 


r 
By eliminating y, and substituting its equivalent, 
E:g=l: 


into the differential equation, we obtain 
.2(l—ax2jdz 


ahaa 


Lwin. a 
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ex __ 8! afreotiae 
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~ twink a *% 3 
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Appendix, No. V., Tuble of Insulation. 

The annexed table gives specific resistances. The figures are 
arrived at by means of the formula given in Appendices I. and If. 
from deflections due to a given number of cells and a certain con- 
stant of sensibility to be multiplied by 10!*. 

These figures, therefore, represent in trillions of units the specific 
resistances as compared to that of mercury, Certain variations may 
be partly due to the application of the high battery power which the 
cables had been previously subjected to, and to insufficient time 
allowed for the heat to penetrate through the coiled cables, and to 
various other causes. 

Notwithstanding these irregularities, however, the wide differences 
between gutta-percha and india-rubber and Wray’s mixture are 
very apparent. 
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FACTORY LABOUR. 
(From Newton's “London Journal.”) 


Asour a quarter of a century ago it was the fashion to decry fac- 
tory labour, and unsparingly to heap upon the system of aggregated 
industry brought into existence by the inventions of Arkwright, 
Crompton, and others, epithets which had been freely used, a quarter 
of a century before, to arouse in the nation a desire to wipe out that 
blot on Christian civilisation—the slave-trade. So thoroughly es- 
tablished did the public aversion seem to be to the labour of the 
cotton-mills, that writers of fiction rushed to the manufacturing dis- 
tricts, as a fruitful field for the indulgence of their extrav»gant 
fancies, shrewdly judging that it was all but impossible to “ pile the 
horrors” too high to render their story revolting to the taste or 
judgment of the general public. That there was much real misery 
among the operatives, and some that was peculiar to the turing 
districts, could not be denied; and hence arose a commission of 
inquiry,’ and, finally, the establishment of a system of Government 
inspection, and half-yearly reports to the Secretary of State for the 
Home Department. The current reports of the Inspectors appointed 
under the Factory Acts afford a clue to the cause of much of the 
wretchedness of the factory labourers, at an earlier period ; for the facts 
which these gentlemen elicit, in the performance of their important 
duties, are capable of reflecting light upon other points than those 
which they were intended to make manifest. For the benefit of those 
who are unacquainted with the provisions of the Factory Acts, it 
should be premised, that among other duties enforced is the examina- 
tion of all children who are candidates for tactory work, with the 
view of ascertaining \.hether they are of the legal age, and that they 
are not otherwise disqualitied ;—this duty is performed by local sur- 
geons (appointed by the several Inspectors for their respective 
districts), who, when they approve of the candidates, furnish them 
with a certificate to that effect. In the very able report of Mr. Robert 
Baker, for the half-year ending 31st October, 1859, he states that, 
on one occasion, he had an analysis made of the causes of rejection of 
children for work, by a few certifying surgeons, from July, 1856, to 
December, 1857 ; and, out of 2,006 examined, 1,797 had been rejected, 
either as “ too little” or “as too young.” Of this number, there were 





109 rejected for physical incapacity, viz., 24 for cutaneous and ' 


highly infectious diseases, 6 for phthisis, 32 for diseases of the eye, 4 
for habitual convulsions, 2 for typhus fever, 1 for scarlet fever, and 
18 for scrofula. Now, let us imagine for a moment that there was no 
such thing as inspection by authority, and the juvenile labour-mar- 
ket would be restored to the state it was in at the time when the 
great outcry existed against the millocracy, as the authors of the 
misery and wretchedness which was but too apparent amongst the 
factory workers. Under such circumstances, not only would all 
those who caught at the factory the infectious diseases, brought there 
through the cupidity of the parents of the poor suffering children, 
be deemed the victims of the vicious system of factoiy labour, but 
those children also, who possessed the s:eds of the several ailments 
abovementioned, before they saw the inside of a factory. That a 
large amount of misery arose from this cause, there can be no doubi, 
which was considerably aggravated by the ignorance which, until 
very lately, prevailed respecting the hygeian principles of cleanliness 
and ventilation; but that factory labour was ever more physically 
deteriorating than kindred home industry, we think there is every 
reason to doubt. Uncongenial it certainly is, to some minds, as the 
biographical sketch of the author of “ Babe Christabel” proves ; but, 
among the thousands of children who trudge to their labour with no 
brighter earthly hope before them than uninterrupted occupation, with 
wages increasing until the maximum is attained within the next ten or 
fifteen years of their life, how few must there be who ever experienced 
the same feeling of revolt at the nature of their employment as the 
incipient poet Gerald Massey? ‘The sketcher of his early iife tells 
us that ‘at eight years of age Gerald Massey went into a silk-mill, 
rising at five in the morning, and toiling there till half-past six in the 
evening, up in the grey dawn, or in the winter before daylight, and 
trudging to the factory, through the wind and snow; seeing the sun 
through the factory windows; breathing an atmosphere laden with 
rank oily vapours, his ears deafened bythe roar of incessant wheels ; then 
home shivering under the cold, starless sky, on Saturday nights,with 
9d., 1s., or 1s. 3d. for his whole week’s work,—for such were the 
respective amounts of the wages earned by the child labour of 
Gerald Massey.” It is no wonder that a child so sensitive to out- 
ward circumstances as to be able to record, that “ Ever since I can 
remember, I have had the aching fear of want throbbing in heart 
and brow,” should, when the mill was burned down, have rejoiced in 
the conflagration. But then, as compared with his factory labour, 
what advantages had the domestic manufacture, to which his time 
was subsequently devoted, to offer? None, if we are to take the 
sequel of the narrative; for his biographer continues:—* Then he 
went to straw-plaiting,—as toilsome and, perhaps, more unwholesome 
than factory work. Without exercise in a marshy district, the 
plaiters were constantly having racking attacks of ague. The boy had 
the disease for three years, ending with tertian ague. Sometimes 
four of the family, andthe mother, lay ill at one time, all crying 
with thirst, with no one to give them drink, and each too weak to 
help the other.” Here, then, is no very enviable picture ia favour of 
home labour, as contrasted with factory work. 


Of the great physical superiority of the workpeople of the present 
day, over those of the past, the reports of the Factory Inspectors 
atiord indubitable evidence; and they are by no means silent with 
respect to the causes which will t for the ifest improve- 
ment in their physical condition. ‘Thus, in speaking of a large cotton 
factory in his district, Mr. Alexander Redgrave says:—“I am al- 
ways struck with the cleanliness and order which are everywhere 
visible; the rooms, which must be necessarily warm, are, nevertheless, 
so well ventilated that the heat is never oppressive ;” and he further 
states, that in those departments of the establishment where a large 
quantity of dust and fly is scattered, as in tie carding-rooms, the 
best means are provided for purifying those rooms. Although these 
remarks refer to a model establishment, its superiority evidently 
consists in the degree to which cleanliness, order, and ventilation are 
carried, and not by contrast with others where these essentials are 
wholly neglected. Mr. Baker, also, in , ns of the improved 
appearance of the workpeople, as compared with past years—a mat- 
ter on which a professional education had qualitied him for giving 
judgment—attributes it to the working of the Factory Act>, by 
which the hours of labour have been diminished. At a vygone period, 
he says (previous to 1833), the “ factory leg” and the “ curved spine” 
were a proverb and a reproach everywhere in the factory districts 
of Lancashire and Yorkshire; and that “ as a general rule, there was 
an abnegation of the duties and sympathies which should ever exist 
between master and servant.” But now, he says, the proverb has 
died a natural death. “There is scarcely to be seen, in any of the 
manufacturing districts, a crooked leg or a distorted spine, as the 
result of factory labour; unless, indeed, it be an old man, one of the 
specimens of other days. ‘The once pale and haggard faces are now 
ruddy and joyous; the once angular forms are now full and rounded ; 
there is mirth in the step and happiness in the countenance.” Fur- 
thermore, his report says, and we quote it with unfeigned pleasure, 
as incontrovertible evidence of the march ot social improvement, 
pari passu with the increase of our manufacturing prosperity :—“ In 
1833, there were at least 200,000 females employed within the fac- 
tories of the United Kingdom. ‘They were,’ says Mr. Smith, the 
eminent surgeon of Leeds, writing on this subject in August last, ‘ a 
poor, emaciated, and downhearted-looking race, with angular shoul- 
ders and stooping heads, and altogether destitute of the rounded 
form of healthy women.’ There are now 400,000, and they are 
‘fair and florid, stout and muscular, cheerful and happy, and all the 
outlines are admirable.’ Such is the concurrent testimony of nine of 
the certifying surgeons, who certify for mills which employ 70,000 
persons in the various branches of textile labour, of whom 40,000 are 
women and children.” With all this improvement, much however 
remains to be done; for we find in the Inspector#’ returns, under the 
head of “ Accidents arising from machinery,” for the year ending 
3lst October, 1859, no less than 3,939 accidents, of which 64 ended in 
death. ‘The greater portion, if not the whole of these -consisiing of 








——- of hands, arms, and feet, fractures of bones, lacerations, 
and contusions—are remediable; for machinery is the most obedient 
of all servants, and the most certainly to be depended ‘on, as it is 
subject neither to frights nor fits of temper. Carelessness is, un- 
doubtedly, the origin of these numerous injuries to the person,— 
carelessness, to a certain degree, on the part of those millowners who 
have neglected to fence their live spindles, pulleys, and belts sufli- 
ciently to provide against the possibility of accidents , and careless- 
ness, to a much greater degree, on the part of the workpcople, 
in tending. adjusting, or approaching the machinery while in motion, 
More stringent rules would cure the one, but education alone can 
modify the other. 

With respect to that important element in the social well-being of 
every class of society—education—in its relation to the factory- 
workers, the reports for the past year afford some interesting informa- 
tion. By the Factory Acts, it is provided that those children, whose 
hours of labour are, by reason of their tender’age, limited to half-time, 
shall receive education during their connection with the factory ; but 
there is no further compulsion put on the parents to send their 
children to school when their remunerative employment ceases, 
Consequently, the result of the partial education which these factory 
children receive is most unsatisfactory. Mr. Leonard Horner, the 
most experienced of the Factory Inspectors, declares the education 
of the children, in numerous cases, to be “ an utter mockery.” Sir 
John Kincaid, the Inspector for Scotland, says:—* ‘‘hildren who 
are required by law to receive instruction while employed in fac- 
tories, continue to have every justice done them; but there is no 
sensible increase in the number of childre:f so employed, nor, I fear, 
is there likely to be, in my district.” Mr. Baker says, out of 2,500 
young persons, between the ages of 13 and 16, examined on offering 
themselves for employment in factories, within the districts of seven 
certifying surgeons, upwards of 42 per cent. could not read atall. Mr. 
Redgrave gives, as the result of his experience, a contirmation of the 
deplorable insufficiency of the present system of education. He 
requested Mr. Chorley, the certifying surgeon for Leeds, whileexamin- 
ing the candidates for full-time certilicates, to distinguish those 
children who had been previously employed as half-timers, with the 
view of ascertaining the progress made under the half-time system 
of education. From the Ist April to the 3ist October last, Mr. Chorley 
certified 499 young persons, of whom only 123, or 24 per cent., 
could read. Of the 376 who could not red, 89 had been employed 
for half-time in factories, and attended school, between the ages of 
8 and 13 years, for periods extending, in some instances, to an 
aggregate of three years. As a remedy for this non-education sys- 
tem, Mr™Baker suggests the enactment of a law providing for a 
prospective educational test, to come into force tive years hence; 
certificates of fitness to work being withheld from all candidates 
who had not passed the test; and Mr. Redgrave evidently approves 
the suggestion, for he says:—* The experience which accumulates 
from year to year convinces me that the principal object to be 
attained is the attendance of children at school before they are em- 
ployed.” Something of this kind is already being carried out by 
millowners, for Sir John Kincaid says:—‘*The adoption of an 
educational test continues to advance in practice, and now includes 
the extensive factory of Messrs, Alexander, in Duke-street, Glasgow.” 
But it is obvious that this course cannot be carried out extensively 
without the aid of Parliament. That there would be no serious 
ditticulty in enforcing education as proposed, is proved by Mr. Baker, 
who says :—“ My request to the surgeons to examine the reading 
capabilities of the young persons who were candidates for — 
ment, led to an impulsive rush to school in those neighbourhoods, 
under an impression that in future none would be employed but 
those who could read and write.” 

As the social condition of the factory workers is intimately con- 
nected with their intellectual advancement, it is evident that, when 
education is at so low an ebb as we have seen, the home life of this 
class does not present so bright a picture as might be desired. Of 
domestic economy, the wives know as little as the men of political 
economy, for they have not learned to think. Although, therefore, 
work may be plentiful, and wages good, the men will not unfre- 
quently, under a fallacious hope of securing immediate advantages, 
set about actively to create an artificial stagnation of business, 
whereby the supplies for the sustenance of their households will be 
cut off; while the women, by a course of ignorant extravagance, are 
doing their best to dissipate the funds entrusted to their management. 
Discontented with their lot, workmen will proveke a quarrel with 
their masters, and fight them without weapons, trusting to the reck- 
less statements of interested agitators, and unheeding, because unable 
to appreciate, such advice as Mr. Baker gives, to the effect that a 
good balance at the savings bank is the best guarantee of justice 
being rendered to the workman, and that the opportunity is open to 
every man in the industrial districts to save, between his eighteenth 
and twentieth year, from £70 to £80, allowing both for sickness and 
bad times. Of strikes, he says :—‘ The supreme folly of a strike is 
shown by the fact that there is seldom or never a rich workman at the 
head of it.” And he further remarks, that, “ supposing the reason 
for it to be ever so feasible and just, there is no weapon which can be 
so safely used against tyranny of any kind, whether real or imagi- 
nary,as that which can be drawn at any moment, with a furtnight’s no- 
tice.” As the working classes have now learned that machine-breaking 
and rick-burning do not conduce to their prosperity, 80 we may hope 
that, at a period not far distant, they will have advanced another 
step in political economy, and learned that to paralyse trade is not 
exactly the best way to improve their own condition. Our faith in 


| the good intentions and sense of justice of this, in many respects, 


worthy class of the community, is strong; and therefore, we are con- 
fident that trade combinations will ultimately be revolting to the 
industrious workman; but the charge will certainly be slow. As 
respects the improvement of their | hold arrang ts, we see 
the germ of that already. For, to quote once more Mr. Baker's re- 
ports, “ great interest is now taken by the ladies of some of the large 
towns in which there are factories, in the social and mental improve- 
ment of the female workers. . . . This interest—ie., the sitting 
with, addressing, and instructing the women of our workshops, 
once or twice a week, all the year round—is destined, I think, to 
effect a greater revolution in the habits of the people, than all that 
educational institutes could do without it; because, when home eco- 
nomy begins, home attractions follow, and then home blessings 
begin to tread upon the drunkenness, vice, and immorality which arise 
out of a state of operative wealth, so to speak, which knows no 
better employment than sensual gratification, and which sees no 
necessity fur self-control. 

To men like the present Factory Inspectors, who evidently have 
the welfare of the factory workers at heart, it would be safe to en- 
trust enlarged powers. Already they ask for power to enforce more 
thorough fencing of machinery, and to establish the educational 
test; but further than this, they might beneticially exercise the 
right of establishing regulations respecting the dress of female workers, 
both for the sake of health and satety of life and limb,—crinoline, 
for example, being now frequently seea in dangerous proximity to 
machinery ; and they might also apply with advantage a portion of 
the funds in their hands—derived from tines levied on the eyaders of 
theFactory Acts—to the instruction of females in the various branches 
of domestic industry. As the carrying out of these suggestions 
would have the appearance of coercion, they should, if adopted at 
all, take precedence of the long-promised Reform Bill, which, by 
greatly extending the political power of tie labouring classes, is 
eminently calculated to check the passing of all coercive measures 
directed to improve their condition. 





Tue Vicroxta Brivor.—A medal, executed bY Mr. Joseph 
Wyon, to commemorate the opening of the Victoria Bridge, in 
Canada, by the Prince of Wales, is simple but elegant in design. 
On one side is a bast of the Prince of Wales, and on the other the 
Prince of Wales’s plame, surrounded by maple branches, aud on the 

e the words, “ Visited Cauads, and inaugurated the liridge, 
Tel ” The medal has Leen executed by order of the Giand Trunk 
tailway Company, and there have been five struck in gold; tifty in 
ilver, and 50 in bronze. 
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J. AND F. HOWARD’S AGRICULTURAL IMPLEMENT MANUFACTORY, BEDFORD. 
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THERE is perhaps no branch of our diversified national industry 
that has, of recent years, made greater strides than the manufac- 
ture of agricultural implements. The marvellous expansion of this 
trade has compelled the erection of large manufactories, and attracts 
and concentrates some considerable share of the mechanical talent 
and skilled labour of the present day. Not long since it was almost 
sxclusively contined to the efforts of village wheelwrights and local 
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mechanics; but now the hands employed may be estimated b 

thousands, and the capital embarked by millions. Indeed, agricul- 
turists themselves have but an indefinite conception of the expansion 
of trade which a more enlightened system of agriculture has deve- 


0) 
~ of the principal manufactories in this trade has recently been 
erected at Bedford, for Messrs. James and Frederick Howard, a 





ground plan of which we have thought desirable to illustrate, inas- 
much as the general arrangement exhibits at once novelty and 
simplicity of design. 

It appears that Messrs. Howard devote their attention to the pro- 
duction of three or four standard field implements, viz., plo 
harrows, horse-rakes, and the steam cultivator, for all of which they 
have an extensive and steadily increasing demand, upwards of 6,000 
of the first-named implement being sold annually. Ourreaders may 

robably be surprised to learn that Messrs. Howard have, within the 
ast two years, made above eighty sets of steam cultivating appa- 
ratus, which are all at work in England, with the exception of one 
set, supplied to the Emperor of the French. 

The site upon which the Britannia Works have been erected pos- 
sesses peculiar facilities of transit by road, rail, and water; they 
are bounded on the north by the river Ouse, navigable to the ports 
of Wisbeach and Lynn; the principal entrance, facing south, opens 
to the high road from Bedford to Woburn; and on the east, the 
buildings run parallel with, and contiguous to, the rails of the Mid- 
land and London and North-Western Companies; both lines com- 
municate with the Forwarding Department of the works, which is a 
more complete goods station than is vsually to be met with on our 
railways. 

The entire range of buildings, comprising workshops, offices, 
stores, sheds, and lodges, together with the implement yard and 
wharf, occupy a surface of fifteen acres. 

The workshops consist of six bays or divisions; that facing the 
north includes brass foundry, plate jurnace, flask store, facing sand 
mills, sand and blacking store, and tank and boiler-house. Over 
the boilers is an open floor for drying tim'er. The iron tank con- 
tains 10,000 gallons of water, which is drawn by the engine from 
the av jacent river, and supplied to all parts of the works and offices. 
The second roof encloses the foundry, dressing-shop, and pattern 
stores. The most noticeable feature in Messrs. Howards’ foundry 
arrangements is the extent to which they have carried out mould- 
ing by machinery; they producs in this department about 10 tong 
daily, of quite light castings, the bulk of which are made by 
labourers, and certainly nowhere can be seen cleaner or more perfect 
castings. ‘lhese ling machines were patented by the head of 
the firm some few years since, and combine perfect truthfulness and 
rapidity of production. The Coalbrookdale Company, Messrs. 
Ransome’s, and other eminent founders, are licensed to use this 
invention. We think a visit to the Britannia Foundry would amply 
repay those interested in the extensive production of castings of one 
particular pattern. 

In the centre of the third compartment is the engine, enclosed in 
a handsome glass case. One end of this shop is devoted to grind- 
ing, glazing, drilling, and screwing; the other as a lathe and 
erecting shop for steam cultivators; the ends of this division are 
walled off—the one part for the pattern-maker’s shop, the other is a 
fitting shop for the castings, as they leave the grindstones or 
glazing-wheels. 

The fourth, fifth, and sixth compartments, enclosing more than 
an acre of land, and divided by two sets of iron columns, comprise 
the smithery, the bar-iron stores, and stores for tinished smiths’ 
work; the outer division being used as a fitting shop for the tinal 
adjustment of the various implements, prior to their consignment 
to the painting sheds, and there are some very simple and ingenious 
contrivances for facilitating the production of smith’s work, as well 
as for securing uniformity of make. 

In addition to the railway sidings already alluded to, tramways 
are laid completely round and through the whole range of buildings, 
turntables being placed in the centre of each shop, and at other 
suitable points. ‘The coal and fuel, when landed at the wharf, are 
taken up in trucks, and weighed out to each workman by others 
exclusively employed for the purpose; and at stated periods the 
weight of forgings produced by each smith is compared with the 
quantity of fuel used. 

The pig-iron is landed on the wharf either by railway or from 
barges; it is broken up, brought in on the tramways, raised to the 
cupolas by a steam-lift, melted, and served out to the moulders 
from a large truck ladle, at a price per ton, paid to the furnace- 
tender, who employs his own assistants, the iron and coke being 
weighed out to the tender by a responsible man engaged for the 

urpose. 
° The bar-iron is brought by rail to the door of the stores, which 
directly communicates with the smithery; a shearing machine cuts 
off the iron into required lengths, which is conveyed on the tram- 
ways to the respective forges, the person in charge of the shearing 
machine being paid by the piece, and made responsible for the scrap. 

Parallel with the workshops, and distant some 60 ft. westward, 
are timber sheds, carpenters’ shops 80 ft. by 30 ft., furnished with 
circular saw-bench, and painting shed 100 ft. by 30 ft. In the paint- 
shop the colours are ground by a machine, which effects such an 
immense saving of labour that it is somewhat surprising that it is 
not more generally used. 

Comprised in the same block of buildings are stables, chaise-house, 
men’s water-closets, urinals, fire-engine house, and other conve- 
niences. 

In connection with the offices, a hand pile of buildings (the 
general arrangement of which will be seen on reference to the 
accompanying plan), is a waiting and reading room, containing the 
leading agricultural and daily papers, bound copies of Tne Enai- 
N&ER, and other valuable agricultural and hanical periodicals 
Strong rooms and lavatories are provided for principals and clerks ; 
indeed, the offices are thoroughly well arranged, spacious, and com- 
plete. We may here remark, as incidental to the “ pay-office,” that 
all work ceases at two o'clock on Saturdays, when the whole of the 
men employed receive their wages in a few minutes. 

At the principal entrance is the time-keeper’s office, watchman’s 
lodge, gas-meter room, &c., and in the centre, over the foldiog gates, 
is a stone clock-tower and bell-turret. 

The buildings we have here described are entirely on the ground 
floor ; the roofs of the workshops are each 52 ft. span; the tie-rods, 
king and queen bolts, struts, heads and shoes, &c., are of iron; the 
roofs are covered with buff tiles, which have been found to secure an 
agreeably cool temperature during the summer months. The light 
in the shops, excepting the pattern and pattern. makers’ stores, is 
obtained from the roof, in which are inserted 29,000 glass tiles with 
light iron frames. 

The ottices are covered in with green Bangor and Delabole slates 
in alternat> bands. The buildings have been erected with the local 
red brick in the Italian style, the string courses, archivolts, parapets, 
&c., being rendered in red, white, and blue bricks in pleasing amal- 
gamation. A portion of the site east and west of the principal 
entrance has beeen turfed and laid out as a shrubbery. 

The sy were furnished by, and executed under the superinten- 
dence of, Mr. Robert Palgrave, 11, Pall-mall East. 

A view of the Britannia Ironworks appeared in the Illustrated 
London News of Saturday last. 

















New Acr on Pusiic Improvemrents.—The new Act, which has 
just received the royal assent and is now in force, provides for local 
improvements beneticial to the health and comfort of the people 
The ratepayers of any parish maintaining its own poor, the popula- 
tion of which, according to the last account, exceeds 500 persons, 
may purchase or lease lands and accept gifts and grants of land for 
the purpose of forming any public walk, exercise, or play ground, and 
levy rates for maintaining the same, and for the removal of any 
nuisance or obstructions to the free use and enjoyment thereof, and 
for improving any open walk or footpath, or placing convenient 
seats or shelters from rain, and for other purposes of a similar 
nature. The Act may be adopted in boroughs. After the adoption 
of the Act a meeting of the ratepayers is to take place, to make a 
separate rate, and such rate is to be agreed to , a majority of at 
least two-thirds in value of the ratepayers assembled. Previous to 
any such rate being imposed, a sum in amount not less than at least 
one-half of the estimated cost of such proposed improvement shall 
have been raised, given, or collected by private subscription or dona- 
tion. The rate is not to exceed 6d. in the pound. 
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CLAYTON AND SHUTTLEWORTH'S SAFETY- 
VALVES. 


PATENT DATED 3rpD DeEceMBER, 1859. 


Messrs. CLAYTON AND SHUTTLEWORTH'’s valve is a poy 3 on 
ts seat by a spiral spring pressing upon it. According to their 
invention This onal ane is placed within a tube, which is closed 
at the bottom, and a projection on the bottom of the tube presses on 
the top of the valve; the upper end of the tube is open, and slides 
within a short tube which is closed at the top, the upper end of the 
spiral spring bearing against the closed top; this latter tube is carried 
by standards from a ring which screws on to a short projecting tube 
on the top of the boiler, the end of which tube is closed by the valve ; 
by this means the spiral spring is protected from the action of the 
steam. In order that the driver of the engine may not be able to 
alter the pressure on the valve, a portion of the ring above mentioned 
is cut away, and when the ring has been screwed on to the tube pro- 
jecting from the boiler, a piece fitting into the notch in the ring is 
slid over a projection on the tube into the notch in the ring, and the 
shackle of a padlock is placed through a hole in the projection from 
the tube, so that, unless the padlock is removed, the piece fitting into 
the notch in the ring cannot be withdrawn, and the ring cannot be 
unscrewed from or screwed further on :o the projecting tube. 
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The engraving shows a section of a safety-valve. a 1s a short 
tube projecting trom the top of a boiler; the upper end of this tube 
is closed by the valve 5; ¢ is a spiral spring enclosed within the tube 
d; this tube is closed at the bottom, and on the underside of the closed 
end there is a projection d!, which presses on the valve b; the top of 
the tube d is open, and the exterior of the top of the tube fits accu- 
rately, and slides within a short tube e; this tube is closed at the 
top, and is carried by standards ffrom a ring g, which screws on to 
the top of the tube a; the top of the spiral spring bears ayainst the 
closed end of the tube e, and the bottom of the spring presses on the 
closed end of the tube d, and forces the projection di on to the valve 
6, and the valve is thus kept against its seat. A maps of the 
underside of the ring g is cut away, in order that, when the ring g 
has been screwed on the tube a, a piece A fitting the notch in the 
ring g may be slid over a projection i from the side of the tube a, and 
its upper end caused to enter into the notch in the ring; the shackle 
of a padlock & is then passed through a hole in the projection é, so 
that, unless the padlock is removed, the piece 4 cannot be withdrawn 
from the notch in the ring g, and consequently the driver of the 
engine will not be able to alter the pressure on the valve h by un- 
screwing the ring g from, or screwing it further on to, the projecting 
tube a. 





Box-woop is about as heavy and durable as ebony, and cuts 
better than any other description of wood. So close and even is its 
surface that, the means of sharp gravers, it can be cut with the 

atest delicacy in all directions on the cross grain of the wood. In 

“ngland a dwarf description of box is used for the flower borders of 
gardens. There is, however, a larger species, which grows at times 
to 15 ft. in height. The diameter of the trunk at the widest part is 
not more than6 in. The great demand for wood of this size, and the 
large value of it, have caused the finest of this description of trees 
to cut down at Box-hill and other parts of this country. The 
wood is further valuable for the making of the handles of some kinds 
of tools, delicate parts of surgical instruments, children’s toys, such 
as peg-tops; and by a steam process, this close-grained wood can 
for a time be made soft as wax, on which by means of pressure 
medallions and other ornamentation can be stamped by engraved 
dies. Snufi-boxes and parts of cabinets have been beautifully 
decorated in this manner. The introduction of wood-engraving b 
the Bewicks soon led to a considerable demand for box-wood suitable 
for the practice of that art, and it was worth the while of speculative 
merchants to import box-wood from Turkey and some other districts 
in the East. From them a larger description of wood was obtained 
than any that had been grown in England, yet the large box-wood 
of a useful description, from even foreign parts, seldom exceeded 
12 in. in diameter.— Builder. 

Foreign and CorontaL Jotrrines.—The steel- plated frigate 
Gloire was floated at Toulon on the 9th inst. after being plated with 
steel 13 centimetres thick. The operation perfectly succeeded. The 
Gloire will be armed with 36 rifled cannon, carrying shot 30 1b. weight. 
The machines are of 900 horse-power, and it is believed that a crew 
of 600 nien will be sufficient to navigate her. ‘The screw ships of the 
line Massena and Castiglione, lately launched, are to be prepared for 
sea as quickly as possible.—It is proposed to establish a magnetical 
observatory in Vancouver's Island. ‘The ey is, however, de- 
ferred for the present, in consequence of the war with China 

preventing the establishment of a similar observatory at Pekin.— 

n extent, British America measures 2,850,000 square miles, larger 
by 660,000 square miles than the area of the United States.—The 
Moniteur publishes a report to the Emperor from the Minister of 
Commerce and Public Works on the subject of the royalties due to 
the State by the owners of coal and other mines. The Minister 

roposes, in order to favour the extension of mining operations, and 

for the advantage both of the Administration and of the mine 
owners, that the said royalties shall be compounded for by the 
payment of a certain sum calculated on the nett average produce of 
the two preceding years, end that the a seme so made shall re- 
main in force for tive years. The report is followed by a decree carry- 


ing out the proposition, and ordering that it shall come into operation 
from 1861.—The Government has accepted the tender of Messrs. 
Seymour, Peacock, and Co., for the supply of South Wales coal at 
paraiso. 


Val 











LAWSON AND HAGO’S IMPROVEMENTS IN 
SPINNING. 
PATENT DATED 9TH Dec., 1859. 


Tus invention of Messrs. La and Hago, of Glasgow, relates 
to the engaging and disengaging @ the driving details concerned 
in the spinning or twisting of yarn, thread, rope, or wire, and has 
for object simplicity of arrangement and construction, together 
the rendering of a ° indles independent of each 
other. 
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A simple modification of the invention is applicable in rope- 
making in the operation of twisting the strand, for example, and 
in this case the jack-wheel is a large spur-wheel, and the spindl 





1 nto the top of the tube and expands it; the bottom of the tube will 
also at the same time be expanded by reason oe Pe being of 

reater diameter than the interior of the lower end of the tube a, 

or oy | purposes it is unnecessary to unscrew the plug } before 
putting the stopper into a bottle, as for most purposes it will hold 
sufficiently tight merely by being pressed into the neck of a bottle; 
but when the stopper is required to hold very securely, the plug is 
first partially unscrewed from the tube, and when the stopper is 
inserted into the neck of the bottle, the plug is screwed home, so as 
to ese both the top and the bottom of the tube a, as before 
explained. 





TRAFFIC RETURNS. 








to which the strands are hooked or otherwise attached have pinions 
formed or fixed upon them, which receive motion from the jack or 
spur-wheel when in gear therewith. Each spindle has a spring 
applied to it, which tends to draw it in the direction of its lenuth, 
so us to take the pinion out of gear, and the pinion is brought into 
gear by the forward pull or strain applied to the strand. The radial 
ends or edges of the teeth of the pinion and spur. wheel (or of one of 
them) are bevelled or rounded. by which the entrance of the pinion 
into gear is facilitated, and in practice the engagement can be 
effected without reducing the speed of the jxck or spur-wheel. 
The same jack-wheel drives a number of spindles, but these are 
quite independent of each other, and if any one of the spinners 
perceives a fault in his strand, he can, by simply yielding back- 
wards, allow his spindle to be drawn out of gear by its spring, 
drawing it into year again when the fault is rectified. The envag- 
ing and disengaging contrivance, and the details in connection there- 
with, are susceptible of a variety of modifications, and applicable to 
various kinds of spinning or twisting apparatus. 

The figure is a sectional side elevation of a portion of a headstock, 
with details for imparting twist to the strand in rope making. Each 
hook A, for imparting the twist, is furmed on the end of a spindle B, 
which slides in holes in the front and back plates of the jack- wheel 
case C, and this spindle has fast on it a pinion D, constructed to gear 
with the jack or spur-wheel E. To enable the pinion to enter easily 
into gear with the jack-wheel, the front radial edges of the pinion 
teeth, and the back radial edges of the jack-wheel teeth, are 
sharpened, bevelled, or rounded. The spindle & is connected by a 
crosshead to a second parallel spindle F, also working through holes 
in the front and back plates of the case C, and upon this second 
spindle F there is placed a helical spring which acts between the 
front plate of the case U and a cross ae in the spindle, so as, when 
free, to act to force the pinion D out of gear. The one jack-wheel E 
drives several pinions D. with their twisting hooks A, and one 
pinion is shown in gear and one out of gear; a pinching screw G is 
provided for each pinion to fix it in or out of gear, if required. 


RUDKIN’S STOPPERS FOR BOTTLES. 
PATENT DATED 38rp December, 1859. 


Tuts invention of Mr. John Rudkin, of Groby, near Leicester, has 
for its object improvements in stoppers for bottles. For this purpose 
the stopper is composed of a tube of cork or other suitable material, 
into which a plug ef glass, earthenware, or other material screws. 
The exterior of the tube is of a taper form, the larger diameter being 
at the bottom; the interior of the tube is also tapered, the lesser 
diameter being atthe bottom. The screw-plug is of the same dia- 
meter as the larger diameter of the tube, and is of about the same 
length as the tube; on the top of the plug there is a conical head. 
which, when the plug is screwed into the tube, enters into the top of 
the tube and expands it. When closing a bottle with a stopper of 
this description, the plug is screwed about three-quarters of its length 
into the tube, and the stopper is inserted into the neck of the bottle; 
the plug is then screwed home, when the bottom of the tube will be 
expanded by reason of the plug being of greater diameter than the 
interior of the lower part of the tube, and the top of the tube will 
also be expanded by the conical head of the plug. 





Fig. 1 shows a side view of a stopper; Fig. 2 a section; Fig. 3a 
plan; and Fig. 4 an under side view. a is a tube of cork or other 
suitable material, into which a plug 6 of glass, earthenware, or other 
material screws; a section of the tube a is shown separately at 
Fig. 5; the exterior of the tube is, as is shown, by preference slightly 
tapered, the larger diameter being at the bottom; the interior of 
the tube is also tapered, the lesser diameter being at the bottom, so 
that there is a greater thickness of cork at the bottom of the tube 
than at the top. When the tube a is of cork, the cork is sftened 
by scalding before screwing in the ee 6; and when the plu, 
is screwed in, it is left for some time, 80 that the interior of the cor! 
may set to the form of the exterior of the screw-plug. The screw- 
plug } is of the same diameter as the largest diameter of the interior 
of the tube a; and on the upper end of the screw there is a conical 
enlargement, which, when the plug is screwed intu the tube, enters 








Week This Same Mileage. 
ending Week. 1859, 1860, 1859 
Belfast and Northern Counties .. July 14 1,486 1,304 65 65 
Birkenhead, Lancashire, & Cheshire ,, 15 38,124 8,250 88 933 
Bristol and Exeter .. .. .. « » 8 -- 7,304 125 118 
Caledonian ., ow oe « — 13,988 1087 1 
Commwell se cc of « » 8 1,288 1143 63 oa 
Corkand Bandon .. .. .. « » It 318 316 200 «620 
Cork, Blackrock, and Passage .. ,, 14 — 835 6t 
DOREED 2c cc 0s 06 92 60 00 gg 378 363 «17”—isdi 
Dublin and Belfast Junction .. .. ,, 15 1,418 1,402 63 63 
Dundee, Perth, and Aber. Junction ,, 15 = 1,20 1153 31 31 
Dundalk and Enniskillen... .. .. ,, 15 - - 122 122 
Dublin and Drogheda .. .. .. 4, 15 1,942 2,066 623 62 
Dublin & Wicklow & Dub. & Kingtn, ,, 14 3,036 2,581 40 
East Anglian  .. oc sc « of » 8 _ 98 67} «67; 
Eastern Counties and East Union... ,, 15 — 27,688 409 489 
hdinburgh & Glasgow & 8. Dunfer. ,, 8 6,115 6,715 142 142 
Edinburgh, Perth,and Dundee .. ,, 15 8,546 8,347 78 78 
Glasgow and South-Western .. .. ,, 14 9,018 7,914 1839 183% 
Great North of Scotland.. .. .. , 7 1,574 1,661 6&8 58 
Great Northern .. .. «. .s «os 959 8 25,155 23,205 283 283 
Great Southern and Western... .. ., 14 8,902 7,090 820 226 
Great Western .. .. «s os «+ y, 15 35,877 38,604 465) 465, 
Shrewsbury and Birmingham ., ,, 16 1,996 2,148 206 
Shrewsbury and Chester .. .. ,, 16 3,198 3,086 46 46 
Irish South-Eastern .. 2.0. 6.) yp MA - 26 253 
Lancaster and Carlisle © 00 ee - —_ rd —_ = 
Lancashire and Yorkshire + oe go» 15 48,743 88,250 896, 
Lianelly Railway and Dockyard .. ,, 14 708 515 4 
London and Blackwall .. .. .. 4, 15 1,982 1,887 5 
| London, Brighton, and South Coast ,, 14 19,059 17,536 & 
London and North-Western .. ..  ,, 16 86,438 62,179 950 930 
London and South-Western .. .. ,, 16 20,074 19,450 209% 270 
London, Tilbury and Southend .. ,, 8 - 24938 425 42 
Mauchester, Sheffield, and Lincoln, ,, 15 12,022 11,013 173) 17 
1 ter, 5.Junc.,&Altringham ,, 16 1,156 1,044 8 8 
Maryportand Carlisle .. . .. » 8 1,348 1,235 28 28 
Midland... -.. 1. ss se oe oe gp 15 40,309 86,202 Gidh 14g 
Midland Great Western .. ogg 1 B76R 4,106 177 TT 
Newcastle aud Carlisie .. .. .. 5, 14 8,696 8,723 78) 78h 
North British .. 4. .. of « 5», 15 G98 6876 164 154 
North-Eastern .. .. «. .. of 4, 14 983,666 87,338 764 764 
Newport, Abergavenny & Hereford — _ = 60 50 
North Staflordsvire Kail. and Canal ,, 8 8,468 65,262 246 233 
St. Helen's C. and Railway .. .. ,, 15 2,016 2226 82 8 
Shrewsbury and Hereford .. .. ,, 14 - 2,001 61 61 
Scottish Central., .. .. .. «. 5» 16 8666 3,463 60 50 
Scot. North-Kastern (lateAberdeen) ,, 7 38,750 8,720 116 116 
South Devon =... os oe os oe gp 18 , 723. 7 
South Eastern .. .. «os oe » 34 29,204 23,287 800 
South York and River Dun. ., » 16 - 23:1 118 108 
South Wales., .. .. ss oe o 5, 7 6,970 7,386 @1719 1718 
Taff Vale +e oe ee oe gg 685,086 4,328 63 53 
Lister .. .. ss + oo oo of 9 26 2003 168 36 38 
Vale of Neath oe mo es — 1,907 264 254 
Waterford and Kilkenny... .. .. ,, 14 328 $02 8lOB1L 
Waterford and Limerick .. .. .. ,, 14 1,282 1,216 77 77 
West Hartlepuoi H, and Railway... ,, 13 8,606 8,814 3809 SY 
West Midland (late Oxford, Wol.) » 15 6,001 6458 162 144 
Whitehaven and Furness.. .. .. 4, 8 - 7 «68586 
Whitehaven Junction a a - 606 «12 12 
COLONIAL AND FOREIGN, 
Buffalo and Lake Huron .. +» June 29 1,078 766 161 = 161 
butch Rhenish .. .. .. «.. «. July 16 _ _ 109 =—109 
Eastern of France (late P. and 8.).. June 30 60,324 41,498 1060 1008 
Grand Trunk of Canada .. .. .. 4, 10,000 8150 970 880 
Great Luxembourg ., .. - July 16 2040 2,269 128 128 
Great Western of Canada... +» June 20 6,081 y B46 «3465 
Northern oi France .,  . .. «. 4, 80 45,758 40,674 602 60 
Orleans, Bordeaux and Branches... ,, 30 63,113 47,401 922 922 
Paris, Lyons aud Mediterranean ..__,, 76,079 70,041 8674 848 
Sambre andMeuse . .. .. .. July 13 1,252 1,179 68 68 
Western and North-Western .. .. June 30 41,779 364 748 721 
West Fianders oo os es o duly 14 865 7 % 





Fitrer For Corrosive Liquips.—Boettger of Frankfort employs 
for the filtration of corrosive liquids a glass funnel, the neck of 
which is loosely plugged with gun-cotton. This substance properly 
prepared has the proper fibrous porous texture for an efficient filter, 
and being a product of the action of the most corrosive agents, viz., 
mixed sulphuric and nitric acids, is scarcely attacked even in the 
slightest degree of medium temperatures by any single agent or 
solvent so far as known, except acetic ether, It may be employed 
for filtering strong nitric acid, fuming oil of vitriol, permanganate of 
potash, strong caustic potash ley and aqua-regia. Even chromic 
acid may be separated from its mother liquors by this filter. Its use 
in drying crystals which have deposited from corrosive ag 
obvious. The gun-cotton employed by Boettger is probably that 
obtained by the action on cotton of the strongest sulphuric and 
nitric acids, as that a ee by weaker acids, or by sulphuric acid 
and saltpetre, is soluvle in a variety of agents. 


SomeTninc New 1x THE Screntiric Woritp.—A certain 
Dr. Benjamin Hardinge, a man of original mind, a careful, truthfal, 
and never-tiring student of nature, has —_ the last tifteen years 
in his laboratory in liquidating quartz , and combining it again 
in new and varied forms. Dissolving quartz or silex, with an excess 
of alkali, is nothing new in chemistry, but to do it with the silex 
very greatly in excess over the alkali, and in large quantities, and at 
small expense, has been one of the greatest studies of chemistry for 
the | quarter of acentury. This Dr, Hardinge surely accomplished, 
for 1 have seen three thousand gallons of liquid dissolved at one 
time, and in the short space of two hours, and at an expense merely 
nominal. The capacity of this monster machine is six thousand 
gallons, and it can digest twelve tons of quartz, or oize or flint rock, 
in twenty-four hours, and convert it into the waters of crystallisation. 
But, then, you have the basis for the widest speculations. Your 
readers are, perhaps, aware that a very large portion of our globe is 
of just this material, either in the form of sand, rock, or other 
siliceous substances. By chemical combinations, Dr. Hardinge 
makes an article of plastic marble, purer than the purest Parian, 
It can be made of any colour, by mixtures with various metallic 
oxides. Every article of marble work may thus be cast as perfectly 
as castings of metal now are, and copies of Corinthian pillars, 
statues, mantels, &c., can be furnished at an expense of | 
1 per cent. their present cost. By a proper combination wit 
ordinary sand or marble, a stone is made harder than the hardest 
flint, and at a price far less than the che»pest brick. Your parlours 
may be frescoed in marble, and time will never injure the colours. 
This is, undoubtedly, the same process in the catacombs of 
Egypt, the colours of which are as fresh as when they were first put 
on, three thousand years ago. Your levees may now be built 
stone, made on the premises, and you will have no trouble to make 
them equal in size to the foundation-stones of Solomon's temple. 
This liquid quartz is also made into paint, incombustible and in- 
soluble. Your ships and steamboats can never burn up, and the 
meanest hut will be as safe from tire as the marble palace. This 
seems almost like a story of the Arabian Nights, yet it cannot be 
otherwise than true. For dissolving gold-bearing quartz, this in- 
vention’s value is without limit, Every atom of gold may be 
precipitated and saved, and then the liquid is of far more value than 
the whole thing has cost. Think of one ae iron monarch dige 
ing twelve tons of flint in twenty-four hours.—New Orleans 
yune. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
- Correspondents. 





THE STEAM PLOUGH. 


S1r,—The high price and prospective scarcity of agricultural pro- 
duce which has marked the present year, and the pro which 
has been made in the application of steam to agriculture (manifested 
at the late agricultural meeting), are two facts worthy the atten- 
tion not only of the profession, but much more so of the great body 
of consumers in general. The former shows us the dependence of 
all the interests of trade and industry on the mere contingencies of 
local agricultural deficiency ; and the latter shows the progress of 
those efforts which are being made to remove that dependence. As 
the steam plough is not merely an agricultural question, but one 
with the practical accomplishment and success of which the interests 
of every branch of industry is associated, I hope I shall not be 
intruding on your consideration in soliciting a small space in your 
widely read journal in order to lay before your readers a few of the 
principal features in this great question, and the prospective in- 


According to that scheme assessors should be appointed, who should sit 
with the judge, and should be bound to give their opinion in public, 
as well as the reasons on which that opinion was formed, the judge, 
however, not to be bound by the opinion so given. It must 
supposed that the assessors would be persons of competent skill; 
and it is difficult to understandggew the judge would not be morally 
if not legally bound by their opinion, or that any verdict could be 
supported which went against such opinion. Nor can it be doubted 
that if any difference of opinion arose between the judge and the 
assessors on a matter which the jury must ultimately determine, the 
latter would be placed in a position of considerable embarrassment. 
In trials before the Admiralty Court, where the judge is assisted by 
Masters of the Trinity House, there is no jury 5 and after carefully 
considering the working of the system adopted in that Court, we are 
of opinion that it is altogether inapplicable to the ordinary mode of 
trial by jury.” 

* Now I will first consider how much, if any, force attaches to these 
objections to such a scheme as applied to patent tribunals when 
confined to the trial of the science in each case, and then I will offer 
some remarks in favour of ihe scheme for such purpose. 

It is evident that the main force of the objections lies in the 
supposed difficulty that would be created by the scheme with 





tiuence of its practical accomplishment on the interests of ce 
and trade. 

There are two separate and distinct interests involved in this 
question: that of producers on the one side, and of consumers on 
the other, or of agriculture as a profession on the one side, and all 
the various branches of facture, ce, and industry, which 
manipulate, transport, or consume, the products of agriculture on 
the other; and although we frequently hear about the unity of 
interests which bind up society together, and that a course of policy 
favourable to one is necessarily so to all, this is only true in a 
conditional sense, as is very plainly manifest in the conflicting 
interests which are involved in the solution of the practical appli- 
cation of steam to agriculture. 

The progress of this branch of industry in this country is entirely 
in the hands and under the direction of trade societies, which re- 
present interests of entirely a local and particular character, and 
which are comprised within the range of the agricultural resources 
of England. All the efforts of these societies are of a commercial 
character, and their aim is to promote the advantages of their 
trade, and to unite the maximum of profit with the minimum cost 
of production; yet, being conscious that all the elements of agricul- 
tural abundance, and the most active competition against them- 





the world, which are only waiting for an efficient agent of labour to 
give them immediate vitality ; their interests are decidedly averse to 


to trial by jury. Remove the jury, and you remove the 
main force of the objections. The question then comes to this: 
Ought the jury to be retained or not ? 

I will give some of my reasons for thinking the jury ought to be 
removed, trusting to be able to do so without casting the least re- 
flection on that important bulwark of English liberty—trial by jury. 

The only o}jection which I shall think of urging against a jury 
for the kind of tribunal in question (but it is sufficient, if valid) is 
that it is out of place. The ordinary juror is called upon to form a 
conclusion on a matter of fact in ordinary life, and the facts to be 
tried and ascertained in the present instance are special and not 
common. Therefore, there is in this case only a semb!ance of trial 
by jury. It cannot be real unless the facts submitted to the jury 
can be brought within their cognisance in the manner of common 
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a practical solution of this question, and favourable only to just | 


such a measure of mechanical progress as will suit the local re- 
quirements over which they preside, and with the use of which the 
interests of the class they represent are identified. 

The other side of the question is, however, of a much more 
extensive, important, and general character, and comprises within 
its range the social and political security of society, the progress and 
prosperity of all the commercial and industrial interests of the 
country, and the maintenance and growth of that vast system of 
capital enterprise on which the very name and reputation of our 
country is founded. At the present time, one great and important 
branch of industry —* the cotton manufacture "—and all the con- 
tingent employments that result from the distribution of its produc- 
tions, is dependent on a system of labour (slavery), against which 
the instincts of humanity rebel, and which is averse to the spirit and 
civilisation of the age, and which may at any moment have its 
efliciency destroyed by rebellion or civil war. The scarcity of raw 
material also in the wool trade is so great, that the same material 
passes through the process of manufacture many successive times ; 
and so dependent is the material prosperity of society at large on the 
present inefticient control of agriculture over the elements of staple 
produce, that any local deficiency at harvest brings poverty, want, 
and indolence into half the homes in the kingdom. The interests of 
society at large are, therefore, distinct {rom those of the “ profes- 
sion” in this great question ; those of commerce and manufacture are 
identified with a system which will liberate the supply of their raw 
materials from dependence on coercive labour, which will subject 
that supply to the great principles of free trade, and which will give 
them a guarantee of a secure and constant supply by identifying the 
labours of agriculture with the enjoyment of social rights, and with 
perfect freedom in industry. In order to accomplish this end, it is 
not necessaty that the application of steam should immediately 
supersede manual labour in all the intricate operations of staple 
supply, but that only one step should be taken in the right direction, 
and that those branches of agriculture, the operations of which are 
the most simple (the, production of cereal and green crops) should 
be supplied with an efticient ageut of artiticial power. This would 
liberate a vast amount of agricultural enterprise from the sphere in 
which it is now engaged; which, naturally flowing into the most 
profitable fields of employment, would gradually invade the domains 
of slave production, promote the use of free labour as the most 
po the most reliable, and the most secure. 

We all know that no country can be a consumer of foreign 
produce until its own industry has been developed; while, at 
the present time, the commercial and manufacturing enterprise of 
Great Britain is checked on the one side by the limited supply of 
raw materials coming forward for its manipulation, so, on the other 
side, d 1 (or ¢ ption) is limited through the inefficient 
development of the industry of agricultural countries. The two 
primary elements of commercial and manufacturing prosperity are 
raw material and demand. The source of an unlimited supply of 
the first exists in the idle soil of the world which is only waiting to 
be cultivated in order to give forth its abundance of staple produce ; 
the source of an uulimited extension to the second lies in the half- 
clad and uncivilised inhabitants of this soil who are only waiting the 
development of their industry to become the active consumers of 
the produce of British manufacture. In order to extend the manu- 
facturing enterprise of the country and the area and rate of con- 
sumption, a steam-plough is now required of such a practical 
character as will furnish the capitalist and the manufacturer with a 
secure and abundant supply of raw material, and one which will 
develope the industry, and ¢ tly the ¢ ing capacity, of 
the agricultural countries of the world, and render them, at on step, 
the active agents for the supply of British manufacture with an 
abundance of its staples; active consumers of her produce. and 
active contributors to the welfare of that system of transport which 
has a our country the first among the mercantile nations of the 
earth, 

The third era in mechanical and commercial progress has yet 
to be accomplished. ‘The first era was represented by the subjection 
of manufacture to the power of steam; the second in its application 
to locomotion and transport; and the third will be in agriculture, 
and will subject the agricultural resources of the whole earth to the 
same power, and by its influence the concentrated civilisation and 
industrial enterprise which have grown up as the fruits of the steam- 
— at home will be extended throughout the whole earth. 

This is the commercial and general aspect of the steam-plough ; 
and I venture to hope that the libeval portion of the press, on whose 
honesty in the great cause of sound and healthy social progress the 
interests of commerce and industry so much depend, will thoroughly 
ventilate this great question, and give it a commercial as well as an 
agricultural character. Joun Giits. 

8, Cannon-street, London, E.C. 











PATENT TRIBUNALS, 

Sir,—T propose at present to draw attention to an extract from the 
Report of the Special Committee of the Law Amendment Society on 
Nat) Evidence in Courts of Law (See Jurist, 9th June, 1860, 
p. 217. 

The extract is as follows:—“ Even with regard to the modified 
scheme proposed by Sir W. P. Wood, Vice-Chancellor, at a recent 
meeting of the Society of Arts, the difliculties are very great. 





facts. The necessity for any antecedent qualification on the part of 
the juror in the way of special knowledge, involves a departure from 
the principle on which the noble institution of trial by jury rests. 

I am ready to admit all that can properly be said as to the value 
of a jury in its tendency to check over-refinement on the part of 
both counsel and judge, by requiring them to speak in common 
language so as to make their statements intelligible to common (that 


selves, exist unoccupied and useless in the idle soil of yey A part of | is, untechnical) minds. 
a 


While freely admitting this, however, my mind reverts to frequent 
instances of rather grotesque eflorts to make points relating to 
atents clear to juries. I have not been surprised that juries have 
en completely puzzled by some of the curious explanations of in- 
ventions that have been submitted to their judgment. 

But I will even admit that, for some questions arising on patents, 

‘sdict of a jury may be useful—that is to say, for questions 
Same, g to legal rights and damages, after the science has been 
determined. 

Nevertheless, I contend that an ordinary jury is out of place ina 
patent tribunal, constituted for the purpose of trying only the science 
of a case to the extent of interpreting the specilication and assigning 
the due weight to be attached to the objections to the patent, and 
saying what would constitute an infringement. 

According to Starkie opinions and conclusions drawn from facts 
are to be formed by a jury “ except, indeed, where the conclusion is 
an inference of skill and judgment.” 

No doubt this is the real distinction, and it oo png to me to be 
conclusive against a jury for the kind of tribunal to which I refer. 
There is no allusion in the above report to a scientific jury, and 
therefore I need not say anything about it, as my remarks are at 
present confined to the objections urged in the report. 

All the objections then, so far as they turn on the difficulty with a 
jury are, I think, sufficiently answered by the assertion that a jury 
would be out of place in the tribunal referred to. 

With reference to the objection that the judge would be morally 
if not legally bound by the opinion of the assessors, assuming them 
to be “ persons of competent skill,” it will be evident that much of 
the force of the objection lies in the assumed necessity for a jury. 
Undoubtedly the assessors would occupy “a position of considerable 
embarrassment” if placed as it were, between two fires—on the one 
side a judge rejecting their scientific opinion, and on the other side a 
jury returning a verdict “ against such opinion.” 

But they would not be placed in this precise dilemma if there 
were no jury. Then the only point to consider is as to the relative 
positions of the judge and the assessors in the event of their differing 
in opinion. 

On this point, it appears to me that the suggested by the 
learned Vice-Chancellor is the right one—‘* He wished to see the 
responsibility always remain with one man.” Then surely where 
there is responsibility there must be control. “Let the judge who 
tried the case be responsible fur the decision; but let him have such 
assistance in forming that decision as he could derive through the 
medium of an assessor.” 

The position of the assessors would be distinctly that of assistants 
to the judge; his authority, therefore, would ‘be paramount, aud 
they would not be compromised by his assertion of his opinion, even 
in opposition to theirown. but there is no great reason to appre- 
hend the difficulty of the assessors agreeing together and differing from 
the judge. It would much more frequently happen that they would 
differ, and the judge would have to decide between them. It appears 
to me that it would be a good plan for each party to choose one 
assessor, who could assist the judge in bringing out the evidence, as 
to scientific facts, from the practical witnesses, and then if the 
assessors agreed on the science the judge might accept their state- 
ment, otherwise he would decide independently. 

The judge being originally a man of ability would, by practice ia 
the line suggested, become capable of exerting a moral as well as a 
legal influence over those who would be chosen from time to time to 
act as assessors, who would be made to feel that they were in the 
presence of a man of great intellectual power. 

I could here add other considerations as to the positive value of a 
tribunal constituted as proposed, but I must defer them to another 
occasion. Suilice it, for the present, to submit that the objections 
above referred to are not entitled to much weight for the reasons 
assigned. WILuiaM SPENCE, 

50, Chancery-lane, W.C., Assoc Inst. C.E. 

July i7th, 1860. 





TELEGRAPH INSULATION. 

S1r,—My attention has been called to a letter in your paper of the 
13th inst., signed by Mr. FitzGerald, with reference to a chapter in 
my last work on the telegraph. He quoted from the work, viz., 
“ India-rubber is a conductor of heat, cold, and electricity, highly 
elastic and flexible.” The quotation is correct, but the book is 
wrong. It should have been printed, “ India-rubber is a non-con- 
ductor,” &. The chapter was written for one of my publications, 
some years ago, by an eminent chemist, and was printed in my last 
work without correction of proof by either the author of the article 
or myself. There are several other errors in the work in regard to 
insulation, which will be corrected in subsequent editions. 

At the British Association, which lately met at Oxford, I 
disclaimed the correctness of the paragraph as printed in my 
work, and expressed an opinion in favour of india-rubber as an 
insulation for sul ine telegraphy. T. P. SHAFFNER. 
London, July 16th, 1860. 





ON BRITISH STORMS. 
By Admiral FrrzRoy.* 


Ir is well known that no year passes in which the British 
islands are not visited by storms. It would be tedious to advert to 


* British Association, 1860, 


some of the most devastating tempests in much detai: ; therefore, I 
propose to take three only as types, and glance summaril 
over their most marked The tirst storm to whic 
I would ask your attention in passing is that so well and so 
fully described by De Foe, in 1703. He calls it (p. 11) “the 
greatest, the longest in duration, the widest in extent, of all the 
tempests and storms that history gives any account of since the 
ing of time.” “Our barometers,” he continues, “ informed us 
that the night would be very tempestuous ; the mercury sank lower 
than ever I had observed it on any occasion” (p. 25); it fell to 
28°47 (p. 30). This storm began at south and veered through the 
west towards north, round to the south, and then continued between 
south-west and north-west, with more or less strength, for a whole 
week! Very remarkable it is that not only did De Foe suppose 
this storm began near the southern coast of North America, but that 
it traversed England, France, and the Baltic, to lose itself in the 
Arctic regions. He recurs afterwards to its shifting from south- 
west to north-west, and coming from the west like other storms in 
the south of England, but does not advert to any corresponding 
north-easterly wind, nor had he evidently any idea of a rotatory or 
circulating atmospheric current. Probably, accounts from the 
north of England were much less attainable then; but it is noted 
that the north of England escaped the violence of that storm. 
To Franklin, Capper, Redfield, Reid, and Dove, besides other 
authorities, seamen are sincerely grateful, for their works and those 
compiled from them -are facts and inferences at present trusted 
because demonstrated to be indisputably true. The Royal 
Charter gale, so recent in our recollection, so remarkable in its 
features, and so complete in its Mlustrations, I may say, from the 
fact of its having been noted at so many parts of our coast, and be- 
cause the storm passed over the middle of the country, is one of the 
easiest storms to deal with which has occurred for some length 
of time. There are four diagrams among those on the wail 
which refer particularly to the 25th and the 26th of October 
last. Referring to thé charts and the diagrams, it will be seen that 
the lowest barometer and a corresponding or simultaneous lull pre- 
vailed over ten, fifteen, or twenty miles successively in the direction 
I have pointed out. But at the time that this comparative lull ex- 
isted, there was around this central space what by some is called a 
vortex, but can hardly be appropriately termed a vortex, because 
there was no central disturbance: there were only variable winds or 
calm for a short time in the middle of this space, which was about 
ten or tifteen miles across. The wind obtained a maximum velocity 
of from 60 to 100 miles an hour, at a distance of 20 to 50 miles 
from this comparatively quiet space, and in successive meteoric 
eddyings crossed England towards the north-north-east, the wind 
blowing from all points of the compass around the lull, so that 
while at Anglesea the storm came from the north-north-east, in the 
Straits of Dover it was from the south-west; on the east coast it 
was easterly; in the Irish Channel it was northerly, and on the 
coast of Ireland it was from the north-west. The charts show that 
there was a similar circulation, or cycionic commotion, going or 
passing northwards from the 25th to the 27th, being two complete 
days from the time of its first appearance in (what is called) “ the 
chops of the Channel,” while outside of this circulation the wind 
became less and less violent; and it is very remarkable that, even so 
near as on the west coast of Ireland, they had fine weather, with 
light winds, while in the British Channel it blew a northerly and 
westerly gale. At Galway and at Limerick, on that occasion, there 
were light winds only, I répeat, while over England the wind was 
passing in a tempest, blowing from all parts of the compass around 
a central similar “lull.” The next storm that occurred was similar 
in its features, though it came from a slightly different direction. 
This storm was on the Ist and 2nd of November, and its character 
was in all respects like that just described, now usually called the 
“ Charter Gale.” It came more from the westward, passed across the 
north of Ireland, Isle of Man, north of England, then went off across 
the North Sea towards Denmark. Further than that distance facts 
have not yet been gathered; but no doubt, in the course of a few 
months, they will be. ‘ihe general eflect of these storms fell un- 
equally on our islands, and less inland than on the coasts. Lord 
Wrottesley has shown, by the observations made at his observatory 
in Staffordshire, that the wind is diminished or checked by its 
passage over land; and looking to the mountain ranges of Wales 
and Scotland, rising 1,000 ft., 2,000 ft., or 3,000 ft. above the level 
of the sea, we see they must have great power to alter the direction, 
and probably the velocity, of wind, independent of the alterations 
caused by the changes of temperature. ‘The very remarkable simi- 
larities of this storm of the lst and 2nd of November and that of the 
25th and 26th of October, the series of storms investigated by Dr. 
Lloyd during ten years, and the investigations of Mr. William 
Stevenson, in Berwickshire, require especial notice on this occasion. 
There is no discrepancy between the results of the ten years’ inves- 
tigations publisaed by Dr. Lioyd in the “ Transactions of the Irish 
Academy,” the three years’ investigations published by Mr. W. 
Stevenson, and all the investigations which have been brought 
together during the last four years. They all tell the same story. 
Dr. Lloyd only found, in ten years, one instance even of a partial 
storm which differed; namely, one storm that came from the north 
in the first instance. Storms from the south-west are followed by 
sudden and dangerous storms from the north and east; and these 
storms from the north and east do much damage on our coasts. 
Upon tracing the facts, it is proved that the storms which come 
from the west and north come on gradually; but that storms from 
the north and east begin suddenly, and often with extraordinary 
force. The barometer, with these north-eastern storms, does not 
give so much warning upon this coast, because it ranges higher than 
with the wind from the opposite quarter. But though the barometer 
does not give much indication of a north-east storm, the thermo- 
meter does ; and the known average temperature of every week in 
the year atlords the means at once, from the temperature being 
much above or below the mean of the time of the year, whether 
the wind will be northerly or southerly, thanks to Mr. Glaisher’s 
Greenwich observations. Now, to revert to a few of the signs 
which preceded the Charter gale. For a few days before that storm 
came on the thermometer was exceedingly low in a great part of 
the country: there were north winds in some places, and a good 
deal of snow; but nothing else extraordinary. here had been a 
great deal of exccedingly dry and hot weather previously. These 
facts, of course, require consideration; but not now. 1 may just 
mention that in the north of Ireland, at that time, on the 22nd and 
23rd of Uctober, barometers were very low. Many days preceding 
the Charter storm, an extraordinary clearness in the atmosphere 
was noticed in the north of Jreland—the mountains of Scotland 
were never seen so prominently as they were in the few days pre- 
ceding those on which the great storm took place. Every one is 
aware that last summer was remarkable for its warmth: it was 
exceedingly dry and hot. All over the world, not only in the 
Arctic, but in the Antarctic regions, in Australia, South America, 
in the West Indies, Bermudas, and elsewhere, auroras and meteors 
were more or less prevalent, and they were more remarkable in their 
features and appearances than had been noticed for many years. 
There was also an extraordinary disturbance of the current along 
the telegraph wires. ‘They were so disturbed at times that it was 
evident there were great electric or magnetic storms in the atmo- 
sphere which could be traced to no apparent cause. Lord Wrot- 
tesley, in his address, adverted to some extraordinary facts 
respecting various circulating substances apparently absorbed by 
the sun. Probably these eleciric disturbances were connected with 
the peculiar action of the sun upon our atmosphere. Electrical 
wires above ground, as well as submarine wires, were unusually 
disturbed, and these disturbances were followed within two or three 
days by great commotions in the atmosphere, or by some remark- 
able change. I will now refer to another subject—the question of 
areas or lines of barometric pressure. Espy contends for a long line 
from north to south, or from one direction straight to another, and 
not only Professor Espy of the United States, but also some amongst 
our own countrymen. The principal object of making these sections, 
as it were, soundings of the atmosphere, shown in the diagrams, was 
* to prove whether lines of pressure or whether areas of pressure pre- 
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vailed; and I think, when they are all closely Jooked into, they go 
to prove that while the atmosphere in the British Islands varied in 
its pressure from time to time, such variation is not on a particular 
line, but extended over a large area. [before I leave this part of the 
subject, 1 may say, as some of the remarkable exceptions to the 
force of these particular storms, that at some places there was little 
or no wind; the barometer fell much, but there was no storm, for 
the wind circulating around these districts did not affect them, 
while at other places the storm was tremendous. It has been often 
asked whether the ship that was lost—the Royal Charter—might 
have been saved; and I will give you an instance of what another 
ship did which took ordinary precautions on that night. Whether 
the Royal Charter did take the right course it is not for me to say, 
but I hold in my hand the details of another kind of management 
within ten miles of the Royal Charter that night. The com- 
mander of this vessel, a sailing ship and not a steamship (the Royal 
Charter had the double advantage), was guided by the instructions 
laid down by Captain Maury, who has treated the subject of winds 
in a practical manner, and has brought together a large amount of 
useful information; and although, as I am aware, he occasionally 
philosophises when he has no facts for philosophy, as a practical 
man he has been guided by plain principles, intelligible to seamen 
generally. Unquestionably Maury has brought together a great 
deal of valuable information, and made it generally available. The 
following paper has come into my hands within the last few days 
very opportunely :— 

“ Having had many threatenings of bad weather for several days 
past, I began to apply your views as to storms; and not having 
much sea-room I considered them more closely. For three or four 
days before the 26th of October, we had very squally weather, with 
frequent sharp flashes of lightning from east to north-east. During 
the night of the 24th, I stood to the northward, and till noon of the 
25th, with the wind strong from east-north-east. At noon I tacked, 
thinking that if the gale should come on, I might take the off-shore 
tack in the night, and have the vortex of the gale to the south- 
eastward. I stood on, therefore, till half-past five p.m., and then 
wore ship under short sail, when in a line with Holyhead and 
Bardsey, about ten miles or so distant from Holyhead, as near as I 
could judge, being thick and dark. At eight p.m, gale increasing, 
I took in close-reefed main topsail, and fore topmast staysail, having 
nothing then set but the main spencer and a small storm-mizen. 
It blew a complete West-India hurricane, but I drove off-shore, and I 
thought the force of the storm did not increase. I now think, from what 
other ships suffered which were to the northward of me at the same 
time, that further from me it blew harder I did not suffer any 
damage whatever, more than usual in ordinary blows; only a little 
chafe and some spray. The lightning alluded to above was very 
unnatural in its appearance, peing of sach a sharp flashing glare, 
without leaving off. Unless looking at the exact place of its flash, 
you could not tell from where the light actually came. 

(Signed) ILLIAM J. JOMNS, 
“ William Cumming, U.S. Commanding the ship.” 


—These two instances are important: one of a ship 
accordance with instructions published for being saved, 
while the other, which adopted a different course, was lost. There 
is one special instance on which not only private but public interests 
were at stake, and where the ship to which I allude was seriously 
injured. There was one of her Majesty's ships, the Nile, 90-gun 
ship, fitted up with steam engine and other appliances in the 
Atlantic, in the early part of October last. 





weather near the edge of the gulf-stream. A succession of circling | 


storms occurred, and in every instance the ship was managed in 
direct opposition to the known laws of storms, was considerably 
damaged, and obliged to return. Now, that is a fact which ought 


not to have occurred in the British Navy at the present —- It | 


might have been that there was some reason for such unusually in- 


corréct proceeding in one instance; but that there should have been 


any reason in three successive instances is more than we can con- 
ceive: any one can estimate the amount of damage done by a ship 
so brought back to England from her destination. The simple rule 
of seamanship is to face the wind when the centre of the storm will 
be to the right or on the right hand, therefore you should go to the 
left. In the southern hemisphere the centre is on the left hand, and 
you must go to the right, supposing that sea-room and circumstances 
enable you to choose. But these simple results are the consequence 
of very great consideration on the part of scientific persons—par- 
ticularly Sir W. Reid, Redfield, Capper, Espy, Dr. Lloyd, and 
others—especially those in India, who have done so much, viz., 
Piddington and Thom. In this country no one has done so much as 
Sir W. Reid, who collected together all that has been done for 
many years, and published in a clear manner the results of his 
accumulated investigations. A very remarkable storm has been 
lately traced by Mr. Rowell, of Oxford, and its description pub- 
lished within the last few days. The storm occurred near Calne, in 
Wiltshire, cutting through fields and trees, and in one place actually 
lifted a broad-wheeled wagon from the road over a hedge into the 
next field! The violence of the wind was contined to a limited line. 
The downward and onward pressure of the wind was so great in 
that locality, that it acquired such elasticity as to lift opposing 
weights and carry them on. I have known such things myself. 

have known the wind lift a boat into the air and shake it to pieces. 
We have all heard of houses being unroofed, of trees torn up by the 
force of the wind ; but this is the first time I have heard of a heavy 
wagon being lifted up and hurled over a hedge. I will only venture 
to make one or two observations in reference to the theory of these 
subjects. Dove, in his work, shows how currents of wind, parallel 
currents, as he calls them, co-exist. A great polar current coming from 
the north and east is passing in one direction, while a current from the 
tropical regions is going in the other direction, nearly opposite; but 
to follow the theoretical considerations of how these great currents 


| square), a cone, and perhaps, in addition, very great danger by a 
cone, a drum, and a second cone. (I'he cones and drums may be 
made with hoops and black canvas, to collanse, without top or 
bottom. They will be the same in shape from all points of view, 
and unlike any other signal, such as a time-ball, used ordinarily.) 
As the coast-guard extends all along the frequented paris of our 
shores, and as the telegraph companies are liberally willing to have 
instruments and signals placed at their extreme stations, in charge 
of and used - their officials, only the necessary materials and in- 
structions will be required, all of which are ready or in progress. 
By vigilance at the central station, and by taking great care to 
avoid signalling too frequently, much may be done towards dimi- 
nishing the losses of life on our increasingly crowded coasts. Pro- 
perty alone may be duly insured, but every wise precaution for the 
safety of life should, of course, be used. As an auxiliary measure, 
a concise manual of instructions for the barometer will be citealated 
among maritime communities; who, though they may have fie- 





quent access to “* weather-glasses” of various kinds, do not generally 
know how to use them most advantageously. ‘The following details 
may be useful, as well as interesting, to those who wish to investi- 
gate these subjects and examine these diagrams more critically :— 
the probable limits of error of the barometric curves on the synoptie 
sheets, 21st of October—2nd of November, 1859. The observations 
at the regular observatories, such as Greenwich, Oxford, Cambridge, 
Highfield-house, Kew, &c., have bad all corrections applied, and 
have been reduced tv sea-level, and the temperature of 32 deg. 
The returns from members of the British and Scottish Meteorolo- 
| gical Societies (nearly 90 in number) have nearly all been corrected 
for the exact height above sea-level, all within a few feet. The 
corrections due to instrumental errors and reductio1 to 82 deg. have 
(in most cases, I believe) been applied by the observers. The Con- 
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tinental observations have been collected partly from the Dutch 
papers and partly from the Mfoniteur. Those from the former have 
been reduced to 32 deg., and, it may be presumed, have also been 
corrected for instrumental errors. The heights of some stations are 
known, and the corrections dué to those heights have been applied, 
and others are known to be little, if at all, above the sea level. Any 
error in laying down a curve from such data can scarcely exceed 
two or three hundredths, The observations obtained from the 
Moniteur are ouly six in number. It is assumed that these are 
given duly corrected. The height of the stations of ordinary ob- 





managed in | 


That ship had very bad | ments was made on Saturday, May 5th, at the engineering establish- 


move from the Arctic regions towards the tropics and return to the | 


Arctic regions, is a subject too large for the present limited time. 
Dove has shown most clearly in his work (which is translated into 
English), that circulation of the atmosphere in great polar and 
equatorial or tropical currents prevails not only in our hemisphere, 
but everywhere. I can bear witness that his reasonings and par- 
ticular views can be corroborated in every part of the world. 
The British Association has made application to her Majesty's 
Government to authorise arrangements for communicating warning 
of storms from one part of the country to the other; and, in conclusion, 
I will read to you the details of that arrangement, which promises to 
be so beneficial. Arrangements have been authorised by the Board of 
Trade (under a minute from the President, dated June 6), in conse- 
quence of which a daily and mutual interchange of certain limited 
meteorological information will be transmitted between London and 
Paris, the results of five subsidiary communications to the central 
stations of Paris and London. Authority being thus given to collect 
and communicate, by the telegraph, particular meteorological in- 
telligence, a commencement may be made on the 1st of September, 
as the plan proposed is simple, and the machinery is ready. Once a 
day, at about nine a.m., barometer and thermometer heights, state 
of weather, and direction of wind will be telegraphed to London, 
from the most distant ends of our longest wires—namely, Aberdeen, 
Berwick, Hull, Yarmouth, Dover, Portsmouth, Jersey, Plymouth, 
Penzance, Cork, Galway, Lond ry, and G k. Facts sent 
thus from five of these places will be put into one telegram, and 
sent to Paris immediately, when a corresponding communication 
will be made from the Atlantic coasts southward. hen threatening 
signs are not apparent, no further notice will be transmitted to or 
from London on that day, respecting weather. But when indica- 
tions are such as to warrant some cautionary signal at a certain 
part of, or along all our coasts, the words “ Caution,—North” (or 
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servers are known, for the most part, — nearly, and corrections 
for such heights have been applied to the returns, Other corrections 
have only been applied in a few cases—the observations sometimes 
recorded only to the nearest tenth, not being deemed worthy of any 
further correction. These returns, however, of which the barome- 
| trical observations are evidently erroneous (from eos with 
| other more reliable neighbouring and contemporanecus observations), 
have been rejected altogether, On the whole, we may safely assume 
that the observations laid down are less than a tenth in error. The 
' heights of the lantern above the sea-level and of the tower, from the 
base to the vane, being known, the probable height of the barometer 
can be ascertained. ‘The proper correction for the height tuus esti- 
mated has been applied, and all returns evidently erroneous rejected. 








NOTES FROM NEW SOUTH WALES. 

Tn last advices from this colony mention a few facts which will 
| probably be interesting to many of our readers, A series of experi- 
ment of Messrs. P. N. Russet and Co, of Sydney, upon the trans- 
verse strength of various samples of colonial and othet timbers. 
The object the experimenter had chiefly in view was, we believe, to 
prove that the strength of our colonial timbers had beet much 
underrated ; and that, for building purposes in particular, heavier 





timber was generally used than t’.ere is any occasion for. The ex- 
periments were witnessed with great interest by a number of 
| gentlemen skilled in such matters (who were present by special 
| invitation), and all expressed themselves highly satisfied. They | 
occupied fully two hours, with the following results :— 
Bore a strain, before | 
breaking, of 


1, Ironbark, taper section 1} deep, equal to 1 in. 

OQUATO .. oe oe se oe co cc co veo co 1,908 Ib, 

2. Ditto, ditto, No 2, ditto, ditto .. .. .. .. 1,221 ,, 

3. Grey ironbark, new timber, ditto, ditto o «eo Ae ® 
4. Ditto, No. 2, ditto, ditto .. .. oe + oo 1,166 ,, 

5. Ditto, old timber, ditto, ditto.. .. .. ° - 1,249 ,, 

6. Ditto, No, 2(bad specimen), ditto, ditte * 913 ,, 

7. Red iroubark, old timber, ditto, ditto .. .. 997 ,, 

8. Blackbut, new timber, ditto, d'tto.. ° 857 ,, 

9. Diato, No. 2, ditto, ditto .. a ‘ 829 ,, 

10. Ditto, old timber, ditto, ditto.. . 969 ,, 
11. Ditto, No. 2, ditto, ditto ai, ai " 773 » 
12. Blue guin, new timber, ditto, ditto. ‘e 773 »» 
13. Ditto, No, 2, ditto, ditto .. .. . . 745 ,, 
14. Mangrove, ditto, ditto .. .. .. . 621 ,, 
15. New Zealand Kaurie, ditto, ditto .. ° 549 ,, 
16. Ditio, No. 2, ditto, uitto .. .. oe 535 ,, 
17. Oregon pine, ditto, ditto . . 749 ,, 
ls. Ditto, No. 2, ditto, ditto .. as we 08 696 ,, 
19. Cedar, ditto, ditto, ditto .. 2. «1 6s oe 311 ,, 
20. Ditto, No. 2, ditto, ditto .. .. .. . 621 ,, 
21. White American pine, ditto, ditto .. 423 ,, 
22. Ditto, No. 2, ditto, ditto .. ° 409 ,, 


23. Ditto (with blue gum inserted in top for straining 

pleos), Gitte, Gitta .. 2. ce oe ce ce ce oe OO 

The pieces experimented upon were supported on hardwood bearers, 
12 in. apart. 

Sir Morton Peto and Co. have had for some time past a series of 
differences with the “ department of internal communications,” as 
the railway and road branch of the Colonial Government is termed, 
in reference to the facilities afforded them for executing their 
contracts, &c. The matter has been investigated before the House 
of Assembly, who have examined a number of witnesses on the 
subject. r. Rhodes, Sir M. Peto’s agent, complained firstly and 
most prominently of an insuflicient supply of rails and chairs, to 
which Mr. Whitton, on the part of the colonial authorities, “replied 
that he only promised to give as many as the Government could 
spare, that the rails were injured by being used for temporary 
purposes, and that Mr. Rhodes had already had more than he wanted 
or had used. Another dispute was as to what constitutes rock, Mr. 
Rhodes claiming to be paid at rock prices for excavations of a kind 
of shale, which the engineer alleged to have been included under the 
designation of earthwork. Mr. Rhodes urged that the engineer-in- 
chief promised there should be only half-mile leads; but Mr. 
Whitton, admitting that this was at first ery gd prepenet, 
stated that he had withdrawn it on finding that Mr. Rhodes would 
make no further abatement in his prices. Another grievance was 
the refusal of the engineer-in-chief to allow him to make use 
for ballasting, of the stone found in the cuttings, to which 
Mr. Whitton replied, that as the price agreed on for ballasting 
included the cost of finding the material, Mr. Rhodes ought 
not to be paid the full price if he used for this purpose the 
stone he had been paid for excavating, otherwise he would be 
paid twice for the same work, the Government being entitled 
to any advantage arising from stone being found in the 
cuttings. ‘ihe non-delivery, up to the present time, of the plans 
and sections of the Menangle bridge—the largest work of the kind 
on the line—was another ground of complaint on the part of Mr. 
Rhodes, which the engineer-in-chief explains by stating, that it 
was at first proposed to have an iron bridge, but that Mr. Rhodes, 
on being desired to tender for it, asked an exorbitant price for the 
ironwork ; that a timber bridge was thereupon determined on, but a 
flood of unexpected height occurring in February last, it was found 
ry to raise the vridge 7 ft., which accounted for the delay. 





“ South”), will be sent to some of the thirteen places specified, or 
to all of them, on the receipt of which a cone (or triangle) will be 
hoisted at a staff (point up for north, down for south), indicating 
the side whence wind may be expected. This si will be re- 
peated along part of the coast by the Coast Guard, at such of their 
stations as may be authorised (at most of their stations, flagstaff 
are visible to ceasters). Danger will be implied by a drum 


(or posed 


But the charge brought against the character of the works pro- 
jected was at the same time the most serious in its character, and 
the most complicated in its investigation. It was affirmed by 
Mr. Rhodes, and repeated by Mr. Fowler (whose evidence was, 
throughout, in favour of Mr. Rhodes), that the timber bridges pro- 








to be erected would be insecure and dangerous. One of the 


proposed structures was instanced by Mr. Rhodes in his evidence. 
he viaduct, which is to cross the public road two miles on this site 
of Menangle, is to be 298 ft. in length, 31 ft. 6 in. in height, 11 ft. 6 in. 
in width, and on an incline of one in seventy, with a slight curve, 
the rows of piles being 20 ft. apart. It was objected to the pro- 
posed structure that there were no diagonal braces or stays of any 
kind between the rows of piles, nor any struts to support them, and 
that as the viaduct would be liable to oscillation, considering the 
incline and the curve, there would be great danger in driving a 
train over it. After this evidence had been given a large model of 
the above pridge was executed under the direction of Mr. Whitton, 
and was placed, together with models of two of the openings and of 
a culvert, on the front cross bench in the Assembly, during the ex- 
amination. The models were very cleverly executed in cedar, on 
the scale of half-an-inch to the Toot, and were frequen(ly to 
illustrate the evidence of the witnesses. For the information of 
professional readers at a distance we subjoin some details of the 
structure, The bridge is supported on piles, of which there are five 


| in each row, the three middie ones are perpendicular, the two out- 


side being what are termed battering piles. The bridge is brated 
with double sets of double wallings, and has a dowide set of double 
ked on the piles. The 
corbels are cogged on to the head stock, and on the top of the 
corbels are four longitudinal beams, each twelve inches by 
twelve; between these beams 8 in. planking is u-ed to carry 
the roadway. The main beams of the superstructure are 9 ft 
apart inside, giving a total base of 11 ft. to the roadway. The 
beams are calculated to carry a weight of 240 tons distributed 
over one opening of 20 ft., being, it is estimated, eight times the 
greatest weight that can ever comie upon it in prac.ice. he 
material of the bridge is ironbark, tarred, and charred. ‘These pro- 
cesses are carried on by lighting a fire round the piles and buraing it 
outside, ores it at the same time with tar, so as to get the tar 
perfectly inibedded into the pile—the tar is, in fact, burned into the 
timber. The whole of the girders are bolted together with I} in. 
wrought-iron bolts, and the breaking weizht of each bolt is tons, 
so that to break the whole number will require a force of 240 tons. 
Mr. Whitton stated that for a bridge so constructed the addition of 
diagonal braces or struts would be useless, that the heaviest traffic 
over it would prowuss no oscillation, and that, if properly,attended to, 
it would last for fifty years. The examination extended to several 
other matters, such as the alteration in the schedule of prices on Mr. 
Rhodes’ arrival in the colony, and to the infrequent visits of the engi- 
neer-in-chief upon the line; but those above noticed were the most 
material, 

Various appropriations required for the further extension of the 
telegraphic sysiem throughout the colony have been voted the 
Legislature. The most important of the new extensions detefinined 
on is that from West Maitland to the boundary of Queenslatid, by 
way of Singleton, Scone, Murrurandi, Tamworth, Beniemefe, and 
Armidale, a length of about 300 miles. Only a portion of this line 
will be at present proceeded with, its completion being contingent 
upon the engagement of the Queensland Government to continue the 
line to Brisbane. There is little doubt that one of the first acts of 
the foasternte of the new colony will be to authorise the connection 
of their metropolis by means of thé telegraph with the other 
Australian capitals.. Another important extension authorised by 
the Assembly is that from Gundagii to Deniliquin by Way of 
Wagga- Wagga, to Uring this colony in eounection with the Vietoria 
and South Australian systems at Kchuea, by way of Castlemaine 
and Ballarat. ‘This extension will be about 200 miles ih length, 
and will inelude the parchase of the line already in use between 
Deniliqain avd Echuca. The other extensions consist of lines from 
Bathurst to Orange, a distance of 25 miles; and from Hartley to 
Mudgee, a distance of 80 miles. A second wire for the inteteolonial 
line has been completed to Albury, the boundary of New South 
Wales, but the Victorian Government have at present failed to carry 
oh the wire to Melbourne. 


ANDERSON’S MOTIVE POWER. 
Patent patep 71TH December, 1859. 


Tuts invention relates to the obtainment of motive power by the 
agency of heat, and has for object the utilisation of an incfeased 
proportion of the hat generated. 

The invention comprises three general systems, having s veral 
oe in common and each susceptible of ‘modification in its 
details. 

Under the first system the coal is first partially burned and 
wholly distilled in a furnace or gasifier, into which the proper 
quantity of air is introduced. ‘ihe gas obtained (principally car- 
bonic oxides mixed with hydro-carbons) is introduced at intervals 
into the combustion-chamber of the apparatus, which in this modifi- 
cation is within the cylinder. The cylinder is disposed vertically 
and the combustion is effected beneath the piston, the under side of 
which is protected by non-conducting material. To prevent or re- 
duce the loss from radiation of heat laterally, and to protect the side 
of the cylinder, the piston has attached to its under edge a shield 
consisting of . number of cylindrical shells concentric with the 
cylinder, and which, on the descent of the piston, enter narrow re- 
cesses separated by similar shells. The aerial matters between the 
shells being partly changed at every stroke will ab.orb ‘and utilise 
the heat that would otherwise be lost by radiation, The combustion 
of the inflammable gases received from the gasifier is eflected with 
the aid of a suitable quantity of atmospheric air, admitted or forced 
into the combustion-space beneath the piston. This air, before be- 
coming mixed with the inflammable gases, passes through a porous 
medium or mass of permeable matter, from which it iakes up a 
quantity of heat previously deposited therein. he inflammable 
gases are discharged into the combustion-space beneath the piston at 
or near the upper or inner surface of the porous medium, and are 
immediately spread laterally over the surface of the porous medium 
by a deflecting plate of fire-clay or other suitable material, whereby 
athorough intermingling of the inflammable gases and air is ob- 
tained. The heat due to the combustion causes the piston to rise 
and thereby yield motive power by expanding the mixed gases or 
aerial matters. Un the descent of the piston the gases beneath it 
pass down through the pose medium, depositing therein the 
whole or greater portion of the heat remaining in them above the 
temperature of the atmosphere, into which they finally escape by a 
suitable valve. There has now to be descri what takes place on 
the upper side of the piston. During the descent of the piston, air 
enters above it by a suitable valve, and on the ascent of the piston 
this air | Pp d and is forced into a reservoir, from 
which issue by suitable p the supplies for the gasifier and for 
effecting the combustion beneath the piston. To absorb the heat 
rendered sensible by the compression of the air above the piston, 
jets of cold water are introduced in the form of spray into the com- 
pressed air, provision being made for subsequently removing the 
water so introduced. Or, instead of this arrangement, the water 
jets may be dispensed with, in which case the heat due to com- 
pression will cause the temperature of the air in the reservoir to be 
greater than that of the atmosphere, as also the heat of the under or 
outer side of the porous medium under the piston, so that the spent 
gases will leave it in a comparatively heated state. To preveut the 
lo-s which would thus arise, twé additional masses of porous or 
permeable matter may be provided, the spent gases being passed 
through one mass for a certain time, whilst the supplies of fresh 
air are being drawn in pyres the other mass, the former deposit- 
ing their extra heat and the latter taking it up. When one mass is 
considerably heated and the other cooled, the currents through 
them are reversed, the spent gases being passed through the c 
mass and the fresh air through the heated one. 

Under the second system (as illustrated) the spent gases are not 
reduced to atmospheric pressure and dischar; from beneath the 
piston on its descent wholly into the atmosphere, but are conveyed 
by a suitable passage to the upper side of the piston, excepting a 
certain quantity corresponding to the amount of fresh air supplied 
at stroke. The supplies of fresh air are introduced by means of a 
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pump, and the quantities of spent gases which are discharged are 
made to assist in actuating the pump by their expansion down to | 
atmospheric pressure. The gases, having been transferred to the 
upper side of the main piston, become compressed on its rising and | 
are forced into a reservoir, whence a certain quantity is admitted | 
beneath the piston at each stroke. Jets of water are introduced in 
spray above the piston at proper periods to absorb the beat rendered | 
sensible by compression ; and it is intended that the general pressure | 
and temperature shall be high enough for this spray to be converted | 
into steam, the expansive action of which, along with that of the 
other gases from the reservoir, will contribute to the general mecha- 
nical etfect. As the gases from the reservoir will not aid the com- 
bustion of the fresh gases from the gasifier, the fresh air is directed 
up in streams immediately round the mouth of the pipe from the 
gasifier, so that the combustion may be effected before admixture 
with the uninflammable gases takes place. If it is found desirable, 
a small portion of the spent gases or vapours 4 be repassed 
through the gasifier to carry forward any excess of heat or carbon | 
that may arise. 
The engraving shows a longitudinal vertical section. As regards 
the parts by which the motive power obtained is tr itted to the 





ie | 


MOTIVE 


—_ 


PUTA NAR RA LEN PENT il 0 ST VQ ETUDTU TN CTT TEV TOUT TT 


a ||| 


- ed msn 


TEU ea To 


(0 
eo 


ot 





| 
| 


‘q 


TELELLOREERL ERS OTT, 


Lit, 0aewes, > 


8 


| 


A 





i Lal 


AAA 


passes through this wall into the chamber G, taking up from the 
porous matter some of the heat previously radiated or deposited 
thereon. 
in the combustion chamber G, pass through the _— cover g? into 
the space I beneath the piston A, which last t Pepe to rise by 
their expansive force. The bottom of the piston A is protected by a 
lining or cover h!, of a material capable of resisting heat, such as 
fire-brick, and to protect the sides of the cylinder H, and prevent 
loss of heat by radiation, there is attached or hung to the piston h at 
its under outer edge a shield A%, consisting of a series of cylindrical 
shells of thin metal, which, on the descent of the piston A, 


| enter spaces #, separated by similar stationary shells round the lower 


part of the cylinder H. It will appear, on consideration, that this 


shield does not reduce the effective area beneath the piston A, whilst 


the change at every stroke of gaseous matters in the interstices and 


| over the surfaces of the shells will cause the heat radiated or depo- 


sited upon the shells to be continually taken up again by the gaseous 
matters, and so utilised. On the descent of the piston &, the gases 
beneath it in the space I, pass downwards through an annular mass 
i! of porous or permeable material encircling the upper part of the 

bustion chamber G, and in passing through this porous mass #!, 





machinery to be driven, this engine resembles a common form of 
stationary steam engine with overhead beam A, and fly-wheel shaft | 
B. The coal is introduced into a gasifier C, an iron vessel lined with | 
fire-brick, and furnished with grate-bars c to support the coal. The | 
coal may be introduced by means of a feed apparatus, such as is | 
shown at D, into which it is first put, being previously reduced to 
pieces of a comparatively small size. It is thence transferred into 
the gasitier C as require’ by means of a screw d. A valve d1is 
provided for closing the inlet into the gasifier C whilst coal is being 
put into the feeder D, and at other times the feeder is closed co the 
atmosphere by the valve d3, so that gas cannot escape through the 
feeder. A poker c! is provided for stirring the coal in the gasitier C, 
this poker being passed through a stuffing-box in the gasitier cover, 
and a door c? is provided at the bottom of the gasitier for lighting 
the ‘fire, and for the removal of ashes. The air necessar for the 
combustion of the coal enters the gasitier beneath the grate-bars c by 
the pipe E, whilst the gaseous products leave the gasitier by the 
pipe F. The supply of air must be regulated so that the heat in the 
gasifier may not become too intense, and so that, whilst the fuel im- 
mediately on the bars is incandescent, the greater portion above 
may be comparatively cool and black, in order that the heated car- 
bonic acid rising from the bottom layer of coal may take up 
additional carbon in passing through the upper layers, and 
thereby be converted into combustible carbonic oxide, which 
leaves the gasifier with whatever other products of combustion 
there may be Sight-holes should be provided in the gasi- 
fier for ascertaining the state of matters inside, but in general 
the temperature of the gas-pipe F will be a good criterion. The 
pipe F conveys the gas to the bustion chamber G situated 
within the main cylinder H, and beneath the main piston A. The 
gas issues into the bustion chamber G through a burner g, con- 
sisting of a perforated cone of tire-brick, and the chamber is encir- 
cled by a wall g: of porous material of a nature to resist heat, and is 
covered by a layer ga of similar material, but of a comparatively coarse 
and open kind. The air n 
of the mixed gases enters within the cylinder by the pipe e, and first 
filling an annular space el round the combustion chamber wall gi, 








to effect the final complete conversion | 


the gases deposit therein a large portion of their heat. Beneath the 
porous mass ii there is an annular space i?, by which the gases pass 
to the egress-pipe J, the valve j of which is, of course, open during 
the downward stroke A of the piston. To facilitate the passage of 
the gases into and out of the spaces between the shells i and A, the 


npatioli eiias AP NARA. ull 
en | me _ ne 





POWER. 


ai 


UTULERERETOENCTTT HAL TAE SEU AALS LOL 


To 
NU] 


a) a 


fl 
mA 


mee 
ll itt 
bail 


; 
as cold a state as possible by a pipe n! at the bottom of the cylinder 


i 


H 


sal 4 ill 


| M, and a slight overflow of the upper and hottest part of it takes 


The combustible gases and air, after mixing and burning | 


place at each down-stroke through the escape-valve o3. It has 
already been mentioned that the passage j2 communicates with the 


| top of the main cylinder H; by this passage a portion of the gases 


former spaces are made to communicate at the bottom with each | 
other, and with one or more —— such as the one shown at i | 


communicating with the annular space ¢'. The egress-pipe J has a 
branch ji leading to the air-pump K, and also communicates with a 
passage j? leading to the upper end L of the main cylinder H, whilst 
j? has a port j3 communicating with the upper part m of 


the passage H 
a second cylinder M. Ateach stroke a portion of the gases from 


beneath the main piston A corresponding to the air admitted from | 


the atmosphere at each stroke, and to the amount of gases evolved 
from the coal, are admitted into the upper part m of the second 


| cessary for combustion. 


from beneath the main piston A pass into the space L above it, ex- 
—— filling this space as the piston A descends. When the 
piston H next ascends, the gases above it become compressed until 
they attain a pressure which enables them to open a valve p commu- 
nicating with the reservoir P. A pipe Q having a number of small 
branches g passed through the cover of the main cylinder H is pro- 
vided for introducing into the space L jets of water for the purpose 
of absorbing the heat rendered sensible by the compression of the gases. 
If the temperature is sufficiently high, this water will be converted into 
steam and pass off with the gases into the reservoir P, but if the 
water is not converted into steam provision must be made for re- 
moving it. The reservoir P has an outlet-pipe pi, which com- 
municates with the annular space i beneath the porous mass i! in 
the lower part of the main cylinder H, and which pipe is provided 
with a valve p?. This valve pa is opened during the ascent, ora 
portion of the ascent, of the main piston A, and admits a portion of 
the compressed gases from the reservoir P, which portion of gases 
passes upwards through the porous mass z', and takes up the heat 
deposited therein during the preceding descent of the piston, be- 
coming mixed above the porous mass i! with the gases entering from 
the bustion-chamber G, and by its expansion contributing to 
the general effect. The two piston-rods A3 and m2 are connected to 
the Gon A on the same side of its centre, and from pins 7, also on 
the same side, but nearer the centre of the beam, a couple of rods 
rl pass down to work the air-pump K, being jointed to a crosshead 
upon the piston-rod r*. The pump is provided with a valve & at its 
upper side for admitting atmospheric air, which it forces through 
the valve K! into the air-pipe E, already herein referred to as con- 
veying to the gasitier C and combustion-chamber G what is ne- 
The under side of the pump communicates 





| by the valve 4? with the branch j! of the egress pipe J from the 


cylinder, a valve j# | provided in the port j3 to regulate the | 


amount. This portion o 


gases expands in the space m above the 
second piston m!, exerting a certain f 





to hanical force | 


during the descent of this piston. To the under side of this second | 
piston m! there is attached a porous or permeable mass N of any | 
suitable material, such as wire gauze, and the lower part n of the | 


cylinder M is filled with cold water, in which the porous mass N is 
wholly immersed when the piston m! is at the bottom of its stroke. 
A passage O with a valve o! extends from the upper part m of the 


cylinder M to the lower part, with which last it communicates by | 


an annular passage o* extendin 
perforations through the side of this passage. On the ascent of the 
piston m! the gases will pass from its upper to its under side, and 


nearly round the cylinder, and by | 


| A, it passes into the gasifier. 
| vided for conveying it into the gasitier. 


| 


entering the interstices of the porous mass N, will deposit therein | 
almost the whole of its heat above that of the atmosphere, and be- | 


come condensed. Then, on the following descent of the piston m!, 
the gases beneath it will become compressed, until the pressure 
attained is slightly above atmospheric pressure, when they will 
escape by a valve o° provided for the pur; in communication 
with the annular 03. The descent of the piston m immerses 
the porous mass N in the water beneath, and this water takes up the 


| the purpose of introduci 


heat deposited in the porous mass by the gases. The water enters in | 


lower part of the main cylinder H, and by this passage a portion of 
the gases which have already operated more or less are received 
into the pump K and forced into the gasitier C to carry forward any 
excess of heat or carbon that may arise therein. ‘his portion of 
the gases passes by the valve &? into the air-pipe E, but as the valve 
giving admission into the cylinder H is closed at the time, namely, 
during the descent of the air- pump piston, as also of the main piston 
A separate pipe, however, may be pro- 
‘or the purpose of actuating 
the various valves (marked e, /, j, 7+, &, 4?, 01, p2,) a horizontal shaft 
S is = to receive a series of cams, which must be made ad- 
justable as to their position on the shaft in order that the times of 
opening and closing the several valves may be made, such as 
practice indicates to be best, and in order that the power given out 
by the engine may be increased or diminished according to require- 
ment. The cam-shaft S should rotate at the same rate as the main 
or fly-wheel shaft B, from which last it may be driven by an inter- 
mediate shaft s, with bevel gearing. A tube T communicating with 
the combustion-chamber G inside the main cylinder is provided,for 
a light to ignite the gases on starting the 
engine ; at other times tube is closed by a screw plug. 
Phere are other modifications not necessary to describe here. 
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TO CORRESPONDENTS. 


*,* We must request such of our correspondents as may desire to be referred to 
inery, apparatus, d&c., to send their names and addresses, to 
which, after publishing their enquiries, we will forward such letters as we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 


*,* We shall publish next week a double number, containing the 
Index of owr Ninth Volume, including a plete classified 

index of all the patents published during the last six months. 
Price 1s. ; stamped, 1s. 2d. 

A ConsTaNT SUBSCRIBER.—We are not aware of any such process as thit 
to which you allude. 

A Constant SupscriseR (Manchester).— We will make inquiries about the 
matter referred to in your note. 

R. J. (Birmingbam).—Mr. Walter May is the Honorary Local Secretary, and 
he will give you any information you may desire upon «pplication. 

Will Mr. Hugh Carson, to whim was awarded the prize for chi ff-cutters at 
Canterbury, favour us with his address ? 








FASTENING RAILWAY WHEEL TYRES. 
(To the Editor of The Engineer.) 

Sir,—The consequences resulting from the ordinary defective method of 
fastening the tyres of railway wheels having again ape drawn some 
attention to the subject, induces me to offer to your notice a new plan, 
patented some two years ago, by Mr. E. Turner, of the Bowling Iron Com- 

y, in conjunction with myself, which, though but comparatively little 
nown, is unquestionably the most perfect fastener in use. 

It p its no difficulties to be in the formation of the tyre and 
wheel-rim, neither is its application confined to any particular section of 
tyre, &c., but on the contrary its simplicity renders it easily applied to all. 
A dovetailed groove is formed around the inner surface of the tyre corre- 





sponding with a similar groove formed around the 
wheel-rim as shown in the accompanying illustra- 
tions. The tyre, after being shrunk upon the wheel 
YD in the usual way, is turned and fin so as to 
allow ample opportunity for the detection of bad 

/ welding or other imperfection. The wheel is then 

Y placed in a horizontal position, and the double 
dovetailed ring is cast into the groove through 
small holes, similar to rivet holes, in the wheel- 
rim. The ring thus formed constitutes a continuous 
>>> rivet all round the wheel, holding both rim and tyre 
7, “firmly together, and rendering it impossible for the 
4 latter to get out of position in the event of fracture. 
Z/,. The plan here described is applied to engine and 
7, carriage wheels, and has been in successful operation 
more than two years. Various interests and preju- 
dices will doubtless delay its general adoption, but it is gradually working 
its way into favour. 

There should be no excuse to shield railway companies from the responsi - 
bility of accidents arising from the fracture of wheel tyres, while they 
possess the means of rendering such accidents perfectly —— oe not im- 

. C. Pear 


possible. CE. 
July 16th, 1860, 








(To the Editor of The Bngineer.) 

Sir,—The paragraph which recently appeared in some of the leading 
journals regarding a secure tyre in use on the Brighton Railway, having ex- 
cited some curiosity gst those ted with the subject, the illustra- 
tion in your edition of last week was most opportune. 

The same arrangement, with a wheel slightly different, was adopted by 
Mr. Beattie on the South-Western Railway seventeen years ago, and I 
believe some tyres 89 secured are still in use on that line. 

The difficulty of removing the tyres in a state so perfect as to admit of 
their being reshrunk and u again, caused it to be abandoned. This dis- 
advantage was the more felt, as the system for obvious reasons admitted of 
the tyres being worn much thinner than when fastened with rivets. 

To obviate this inconvenience, Mr. Beattie patented another arrange- 
ment, which combines the security of the former with facility of removal 
and replacement. It is now universally used on the South-Western, and is 
being extensively adopted on the Great Northern, and other lines. The 
leading, trailing, and tender wheel tyres of the heavy express engines now 
being supplied to the latter railway are secured in this manner. 

The wheel shown in your illustration is known as ‘‘the double cone 
wheel” of Mr. Bridges, of the Bristol and Exeter Railway. A. B. 

London, July 18th, 1860. 


DILLON’S PLENOMETER. 
(To the Editor of The Engineer.) 


Sir,—My attention has been called to a notice in a ublication of 
22nd ult., of an instrument invented by Mr. Dillon, of Dublin, civil engi- 
neer, which he terms a “‘ Plenometer.” I take the liberty of forwarding to 








you by this a md of my book with illustrations, explanatory of my 
mathemati slide-rule ; on examination of which, and com ng Mr. 
Dillon's i ment with the illustrations of mine, you will find that what 
Mr. D. has Piven out as a new invention is not at all new, it being, so far as 


it goes, a fac-simile of my mathematical slide-rule, a description of which 
was also published in the ics’ Magazine, so far back as 1846, and the 
instrument itself was exhibited at the Great Exhibition in 1851, along with 
others my inventions, 

I trust you will see the justice of giving this a place in — paper. 

96, Jamaica-street, Glasgow, 12th July, 1860. AUL CAMERON. 

[There is certainly a great, but no doubt accidental resemblance, between the 
instruments. ] 








DISTANCES OF THE FIXED STARS. 
(To the Editor of The Engineer.) 
Sir,—Amongst your “ Notes and Memoranda” of last week, from which 
freq’ ly make extracts, is one as follows, which, with your permission, 
I will correct. ‘‘There are stars so infinitely remote as twelve millions of 
millions of miles from this earth ; so that light, which travels with a velocity 
of twelve millions of miles in a minute, would require two millions of years 
to travel from those distant orbs to our own.” This would appear to apply 
more particularly to the star “‘ Sirius,” which is assumed to be the nearest to 
our system, and which, it is computed, cannot be at a less distance from us 
than twenty billions of miles. Nevertheless 20,000,000,000,000 __ 1,786,216 _ 
1,520,000 525,600 

only about 3} years for the transmission of light, and in the case referred to 

would be a little under two years. 
most remote of the resolvable nebulz are said to be 2,400 times the 
distance of ‘‘ Sirius” from the earth. Now, 2,400 x 20,000,000,000,000 = 
40, 000,000,000,000,000 __ 4,165,000.000 __ 8,000 years nearly for the trans- 





11,520,000 ~~ ~~ §25,600 

mission of light from thence to us. 

But even this amazing dist is far ded by the still more distant 
unresolvable nebulz, which are said to be 35,175 times more remote than 
“ Sirius ;” hence the time which light would occupy in passing over this vast 
space would be more than one hundred thousand years. JOHN LEONARD. 

9, Mortimer-road, St. John’s Wood. 

[ We thank our correspondent for the correc'ion of a palpable mistake.] 


ERRATUM. 
(To the Bditor of The Engineer.’ 

Str,—In your notice of the Royal Agricultural Society’s Show at Canter- 
ie you refer to us as “‘ Ruston, Burton, and Proctor, of Lancaster,” &c. 
Will you kindly correct the error and much oblige, 

Sheaf Ironworks, Lincoln, July 18, 1860. Ruston, Procror, anp Co. 

[A typographical error which will have misled very few, as our corre- 
spondents are pretty well known,] 








POTTERS’ MACHINERY. 
(To the Editor of The Bngineer.) 

Sir,—Can you, or any of your correspondents, inform me if the old- 
fashioned of grasped wheel driven by hand is still used in the potteries, or, if 
superseded, by what means is a variable speed obtained ? A. Wz 

July 17th, 1860. 

Steam power is now generally used. The vertical spindle of the lathe has a bevel 
wheel upon it, working in another bevel-toothed wheel fixed to a horizontal shaft 
This shaft is provided with a long conical wooden drum, from which a strap 
ascends to a similar conical drum on the main lying shaft. The apex of the 
one cons corresponds to the base of the other, which allows the strap to retain the 
same degree of tension while it is made to traverse horizontally, in order to vary 
the speed of the lathe at pleasure. During the throwing of any article, a 
separate mechrnism, conducted by a boy, makes the strap move parallel 
to itself along these conical drums, and nicely regulates the speed of the lathe. 
When the strap runs at the middle of the cones, the velocity of each shaft is 
equal. By this contrivance of reversed parallel con-s, the velocity rises gradu- 
ally to its maximum, and returns to its slower motion when the article is about 
Jnished, This we believe is the motion now used, but if anything later is in 
practice, perhaps some of our readers will afford us the information. } 
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THE GREAT EASTERN. 


THE dismal spirit of Prediction has experienced one more 
disappointment in the successful initial voyage of the Great 
Eastern across the Atlantic. Not that England had lost 
faith in England’s proudest handicraft—not that there was 
open avowal of the conviction that those who embarked 
their lives in this experiment were doomed men and women; 
but the ghastly analogies of disaster have power over the 
mind, eluding the grasp of reason and inspiring a dread 
which even the strongest of us can only disguise as “ pru- 
dence.” Whatever of good or ill may yet await the great 
ship, she has broken gloriously through the spell of mis- 
fortune which hung about her, and has made the sea at 
last her own. an all our doubts as to her com- 
mercial future, the Great Eastern is a complete engineer- 
ing triumph. There is, strictly, no novelty in her outward 
form: she is in shape what all steam vessels should be ; 
her hidden structure, although original of its kind, 
possesses only latent and not conspicuous advantages ; 
engines such as hers represent no new principle, and yet, 
for all these facts of precedent the ship is unlike all others, 
and is, of her kind, unique. This, her first real voyage, has 
demonstrated the perfect control in which she may be kept 
in all conditions of the sea; it has proved her complete sea- 
worthiness, steadiness and comfort in the severest weather, 
and it has confirmed the correctness of the calculations of 
her projectors that, with twice the lineal dimensions of 
other large steam vessels, she could work, at equal speed, 
and with six times their displacement, with only three times 
their power. As examples of workmanship, the machinery 
has abundantly vindicated its excellence,'no stoppages or 
detentions having occurred during the whole passage. As 
power is practically no more than the equivalent of weight 
carried and coal burned, the relative economy of the Great 
Eastern is not attributable to any unusual economy in her 
machinery per se, but to its adaptation to the enormous 
tonnage of the vessel. Mr. Brunel, wisely we think all will 
admit, exhausted one of the ratural advantages of the 
size of the ship in fitting her with engines which, although 
in proportion to her immersed mid-section and frictional 
surface (these forming together the elements‘ of her resist- 
ance), were of but one-half the proportionate power allotted 
to other vessels of large tonnage. Thus her advantages 
of size were not sacrificed toa wasteful struggle for a slight 
additional speed, for it would require énate the power 
which would drive herat 14 knots an hour to increase her 
speed to 18 knots. The average speed on this voyage has 
been 12°19 knots per hour, equal to 2924 nautical miles in 
24 hours, 3,242 miles being the reported run in 11 days 2 
hours actual, or 10 days 21 h.4m. apparent time. The 

ower exerted can be only approximately estimated, 
indicator diagrams having been taken on one day only ; 
these gave 7,640 horse-power as the combined force of the 
paddle and screw engines, and as the diagrams were taken 
at nearly the 4 = speed and pressure, the average power 
exerted could have hardly exceeded 6,000 horses. The 
calculated displacement of the ship at Southampton was 
20,940'tons ; and at New York, 17,607 tons; the difference 
of 3,333 tons, if correctly calculated, being the approximate 
consumption of coal on the voyage. Upon this estimate, 
the average expenditure of coal was 42 Ib. per horse- 
power per hour. 

On leaving Southampton Water on the morning of the 
17th ult., the ship was drawing 21 ft. ‘6 in. forward, and 
26 ft. aft. The quantity of coal on board was understood 
to be 9,000 tons, chiefly Welsh. The 100 furnaces of the 
10 boilers were fired throughout the whole trip, and it 
must be said, with the production, for the first few days, 
of a great deal of smoke. The communication between 
the boilers of the screw and paddle engines was open for 
the first four days after leaving port, and up to the time 
this was closed the average pressure on all the boilers was 
only 191b. The paddle-floats were reefed to 50 ft. 4 in. 
external diameter, or 47 ft. 4 in. at the centres of the floats, 
giving a circumference at centres of 148-7 ft. The tops of 
the screw-blades were 15 inches under water on leaving 
the,port, rising daily until, on arrival at New York, they 
were a few inches out of water. : 

On the first day’s run, or up to noon of the 18th, 285 
miles were made, the paddle-engines averaging about 8}, 
and the screw 29}, turns per minute. Both engines worked 
smoothly, the paddle-engines extremely so. The latter 
have expansion valves, intended to cut off at 4 
stroke. These were not used at any time on the trip, the 
main valves, with a lap adjusted to cut off at 4 stroke, 
having been worked at full-throw throughout the voyage. 
The screw-engines, with valves worked by the link-motion, 
were cutting off at 2 stroke, on the first day from port, 
bat on the next the link was set to cut off at 4 stroke, at 
which point the engines were afterwards worked until the 
end of the run. The vacuum-gauges did not show con- 
sistent indications of the state of things in the condensers, 
and the actual vacuums were not known until the indicator 
was applied on the 26th ult. Towards evening of the 19th 
the wind in , rising, after dark, to nearly a gale. 
During the — the vessel rolled about 15 deg. to lee- 
ward, and perhaps 10 deg. to windward, only a slight 





pitch being ptible. ‘The motion was extremely easy, 
and, mn in connection with the height of the sea, 
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afforded a complete proof of the excellent qualities of the 
ship. The day’s run up to noon of the 19th is given as 
296 miles, the paddles averaging 9}, and the screw 303 
turns. For convenience of reference these particulars 
may be given connectedly for the whole voyage. 


Average 


Run Average 


Miles. Revolution. Revolution. 
* Paddles, Screw. 

9°57 a.m, of 17th ult, to noon of 18th .. 285 8 29, 
Noon of 18tia ~ » 19th.. 206 9 30. 
» 19th see » @2th.. 27 of 31 
20th SS a ee ae 0. 34 

» = ie » 22nd... 280 9g 83 

» 22nd we oo | 4«aeee oe OO 103 85 

+ 23rd o” » 24th... 200 ll 35 

» ath ce ge ne ae 11) 35 

» «th —— a, ll 85 

»» 26th —_— Se 10 32 

» 27th to7l5am. 28th .. 234 ll 34 





The connection between the boilers of the screw and 
paddle-engines having been interrupted on the 2Ist ult., 
the screw-engine boilers, whése funnels, in the wake of a 
long range of masts and other funnels, do not appear to have 
sufficient draught, maintained an average pressare of about 
192 lb. only throughout the remainder of the trip. On the 
24th ult. additional weights were attached to the safety- 
valve levers of the paddle-engine boilers, the pressure in 
which ranged afterwards from 23 lb. to 25 1b. The highest 
speed attained by the paddles towards the end of the trip 
was 123 turns, the screw going as high as 38 turns. On 
the 24th, the speed of the latter fell off, temporarily, to 24 
turns, owing to the heating of a journal. This was soon 
cooled again, when all went as before. The wrist in 
the intermediate shaft which works the paddle-engine air- 
pumps heated a little also, but not so as to cause any slow- 
ng of the engines. 

t is to be remembered, in explanation of the length of 
the voyage, that, in addition to the disadvantages os 
a first trip, with men not yet familiar with the ship, an 
with a foul bottom, the course was very properly set far to 
the southward, to avoid the chance of meeting any ice; 
and that, whilst this increased the actual distance to be 
run, it also took the vessel into the Gulf Stream, against 
an opposing current of from one to two miles an hour. 

The coal used was not weighed, but an approximate 
measurement was attempted in baskets as it was taken frem 
the bunkers. The consumption reported therefrom ranged 
from 81 tons to 93 tons for the paddle-boilers, and from 
142 tons to 168 tons for those of the screw-engines, ‘The 
total reported consumption of coal was 2,851 tons; the 
diminished immersion of the ship, even when lying in the 
moderately salt water of the Hudson River, being, as 
already stated, 3,333 tons, which is more likely to repre- 
sent about the actual quantity of coal barned. 

On the 26th alt. indicator diagrams were taken from 
both the paddle and screw-engines. These diagrams exhi- 
bited an average initial pressure of about 18 lb. per square 
inch on the piston, the vacuum being, say, 26 in., or 13 Ib, 
in the paddle-engines, and 27 in., or 134 lb. in those of the 
screw. The point of cut off averaged very nearly halfa 
stroke in each; the expansion-curve showing a good deal 
of condensation in the paddle-cylinders, and a long rounded 
upper corner in those of the screw-engines. Considerable 
compression, commencing 1 ft. from the end of the stroke, 
was shown in the pitsaifindom, and a trifling amount 
was shown also in the screw-engine diagram. The speed 
of piston of the paddle-engines, at the time the diagrams 
were taken, was 336 ft. per minute, the engines making 
12 revolutions, The speed of piston was, for the screw- 
engines, 284 ft. per minute; the pistons, of 4 ft. stroke, 
making 35} turns. These diagrams gave 3,670 horse- 
power for the paddle, and 3,970 horse-power for the screw- 
engines,—a total of 7,640 horse-power in both. This, it 
may be assumed, was the highest power at any time ex- 
erted ; whilst, on the first few days of the trip, the engines 
making but three-fourths as many revolutions in the same 
time, and with a lower steam-pressure, the total power ex- 
erted could hardly have exceeded 5,000 horse-power, if, in- 
deed, it was as much. It is to be regretted that arrange- 
ments were not made for ascertaining more accurately the 
actual performance of the machinery. The results reported 
appear somewhat inconsistent, as, upon the bases which 
they furnish, the consumption of coal was as low as 2°9 lb. 
per horse-power per hour in the paddle, and as much as 
5} or 54 lb. in the screw-engines, With boilers of nearly 
the same construction, fired alike with the same coal, and 
with diagrams of similar proportions and form, oe 
nearly the same pressure, the same point of cut-off bat wit 
more loss by condensation, more compression, and a slightly 
inferior vacuum in the paddle as compared with the screw- 
engines, such a result is extremely improbable. The ave- 
rage consumption, upon all the analogy of similar engines 
elsewhere, could have hardly fallen short of 4} lb, per hourly 
horse-power; and of this it is possible that the paddle- 
engines, despite condensation and compression, consumed 
as low as 4} lb., oreven 4 lb., giving nearly, or quite, 5 lb, to 
the screw. Upon the approximate results thus ascertained, 
the fall expenditure of coal, with the engines working up 
to their full power, would hardly fall short of 350 tons, or 
possibly, 400 tons a day. ‘The ship will doubtless, huw- 
ever, be seldom ran at a rate involving the consumption of 
more than 300 tons daily, as on the present voyage. There 
has been, it is true, considerable waste by bad firing; and, 
at the low pressure to which the safety-valves were weighted, 
considerable steam has been blown off through the escape- 
pipes. All the ten boilers have been supplied with water 
from the two 10 in. pumps, with 4 ft. stroke, in the screw- 
engine room; neither the other pumps, nor the Giffard in- 
jectors, with which the boilers are provided, having been 
used, 

The screw-engines work much better than on the trial 
trip last year, and no trouble has been experienced with 
the long‘piston-rods of the paddle-engines. In fact, be- 

yond the drier detail of the working of the engines, there has 

en very little of note to chronicle in the machinery de- 
partment throughout the whole trip. Both engines have 
worked almost uniformly well, and have at the same time 
exhibited their capacity for heavy service whenever it may 
be desirable to push them. They may be justly said to rer 
present the best established marine practice of their time, 
although it is not to be denied that other systems, upon 


“? 
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which, perhaps, the engineer of the Great Eastern would 
not have been justified in venturing five years ago,—the 
time when these engines were planned,—would have se- 
cured much better results. Captain Hall, who has paid 
much attention to the use of high-pressure steam, with high 
expansion and surface condensation, on board steam vessels, 
is confident of the ultimate success of those principles, and 
would hardly, we think, have had less confidence in his 
noble ship had engines upon these principles been adopted 
for its propulsion, As it is, however low may be the rela- 
tive consumption of coal to the displacement carried along, 
the absolute expenditure of fuel is certainly very great; 
and the prospect of the heavy outlay which it will involve 
should cause every effort to be directed to the development 
of principles promising very much greater economy. 


CHAIN CABLES, 


WE last week proposed that the testing of chain cables 
for sea service should be conducted with reference to the 
elasticity as well as to the cohesive strength of the cables, 
as the one element of strength was, like the other, essential 
to trustworthy tackle; and it may be shown that the plan 
proposed is delicate for the detection of weakness or 
unequal strength, and that the elastic action may be readily 
and exactly measured. It has been found, by experiment, 
that a bar of good wrought-iron stretches elastically, not 
permanently, from 8 to 19 100,000th parts of its length per 
ton of strain applied per square inch of its cross,section ; 
say, for present purposes, 1-10,000th of its length. It ap- 
pears, moreover, from an experiment by Mr. Edwin Clark, 
that the elasticity of a bar of iron remained unimpaired 
under tensile strains up to 12 tons to 15 tons per square inch, 
which subsequently broke at 23 tons per square inch; and 
he reckoned that a bar might, without materially impairing 
its elastic strength, be loaded up to half its breaking weight. 
We need not be precipitate in adopting any particular stan- 
dard maximum ; but it isanimportant fact that the Admiralty 
test their cables to a strain of 630 1b. per circular eighth, 
or 23 tons per square inch of section; the en test is 
limited to a maximum of about 556 1b. per circular eighth, 
or 20°3 tors per square inch. And though Mr. Lenox 
estimates that Admiralty cables, if sound ‘in every respect, 
ought to bear 1,150 lb. per circular eighth, or 42 tons per 
square inch, we have no doubt this is an exaggerated 
estimate, seeing that the best Yorkshire iron breaks with 
about 30 tons per square inch. Mr. Henry Wood found 
that the breaking strain of the 1% in. new cables for the 
Cunard Company amounted to from 45 to 55 per cent. 
above the Admiralty test, which would be equal to about 
35 tons per square inch ; and this, also indicative of a high 
degree of excellence, is no doubt nearer the truth than 
Mr. Lenox’s estimate. It is then to be discovered, whether 
the high degree of testing strain does not permanently 
impair the elastic strength of cables, and whether by a 
process of detailed observation of the elastic action within 
narrower limits of strain, equivalent security as to the 
quality of the cable could not be obtained without resorting 
to extreme tension. The probability is that the high ratio 
of test, when applied to chains of inferior quality, as 
what is called in Staffordshire “ boiler-chain,” may in some 
cases lead to the condemnation of a cable otherwise satis- 
factory. 

The Admiralty prove their chain cables in consecutive 
lengths of 124 fathoms, or 78 ft. between the shackles. 
The cable would be extended under the test at the rate of, 
say, 1-10,000th part of its length for each ton per square inch 
of section, or nearly a tenth of an inch per ton; for 20 
tons per square inch test, the extension would amount to 
2in. Such a range of extension is liberal enough as a basis 
for the application of a stretching scale ; and with a moderate 
allowance of multiplying gear, the indications would be 
made with sufficient delicacy and precision to enable an 
observer to detect the slightest irregularity of behaviour. 
The cable could then with safety be tested to its maximum 
elastic strength, in traversing the range of which, the elastic 
indicator would advance uniformly with the tension. The 

int of maximum elastic strength would be known to 

ave been arrived at and passed, so soon as the rate of 
advance of the elastic indicator should be accelerated. 

There is another question involved in the testing of chain 
cables—the gradual crystallisation of cables originally 
fibrous. ‘There is no doubt that cables in constant use 
change their atomic condition in this way. It was probably 
as a consequence of this sort of deterioration that the cables 
of the light-ship at Liverpool failed in 1839; and Mr. 
T. M. Gladstone, a chain manufacturer, mentions that 
the chains which he supplied to the light-ship, subse- 
quently to that gale, though originally tough, became 
crystalline after a period of many months. In the case of 
a light-ship, subject to incessant percussion, Mr. Gladstone 
estimates that the best chains would undergo a deterioration, 
in extreme cases, at the rate of about 10 per cent. in two 
years; and we do not doubt that the frequent use, con- 
cussion, and consequent deterioration to which mooring 
chains are subjected accounts for the failure of the mooring 
chains at Point de Galle, and the lamentable loss of the 
Malabar. Mr. Gladstone makes a valuable suggestion, that 
chain cables should, after four or five years’ active use, 
whether in her Majesty’s service or not, be re-annealed, or 
warmed over again, in order to restore to them the toughness 
they may have lost during that period ; and unquestionably, a 
tough fibrous cable is at all times superior to a granulated 
cable, even if the absolute cohesive strength were some- 
thing greater in the latter case. 

It is found that cast-iron of average quality for forge 
-_ s, whether Welsh, Staffordshire, Yorkshire, or 

erbyshire, has a cohesive strength of 7 tons per square 
inch. This is the basis on which rests the increased power of 
adhesion on the conversion of the cast-iron into a malleable 
condition. Three qualities of wrought-iron may be dis- 

tinguished as the product of the conversion of cast-iron. 
There is, first, No 1, or the lowest kind of malleable bars ; 
this iron can be made so as to possess double the strength 
of cast-iron, break’ g¢ at 14 tons per square inch. Some of 
the common bars manufactured, if struck forcibly with a 
hammer at one part, will break at another part; or, if 





thrown from a wagon on to a pavement, it may break into 
two or three pieces ; this is the lowest class of iron, almost 
totally wanting in elastic strength, and destined for ex- 
ort. The next class of iron bars is No. 2, which 
ars three times the ultimate tensile strain of cast-iron, 
or about 21 tons per square inch ; this is generally the con- 
dition of the better qualities of “common iron.” It in- 
cludes the quality of iron usually exported, or for common 
smiths’ uses at home, where little workmanship is de- 
sired, and little fatigue expected. It would just bear 
the merchant -proof at the public testing- machine at 
Liverpool. It is not sufficient for use in chains, except as 
fence chains; certainly not for crane chains, topsail-sheets, 
not tyes, nor chain cables. The next class is No. 3 bar 
iron, which bears at least four-fold the tensile strain of 
cast-iron, say 28 tons and upwards per square inch. This 
is called “ best” iron; and thus purified or converted, it is 
equal to all the requirements for smiths’ purposes. It stands 
the fire well, and does not crack in working, and is such 
iron as is used in the navy chains. The difference of cost 
between a trustworthy cable for a vessel, and one of a low 
description, is trifling, about 1s. 6d. per ewt., and the cost of 
testing is, say, 6d. per ewt. Considering the great increase 





of security to be obtained from the application of the best 
iron in place of inferior metal, and the use of the test, | 
we conceive it would be very much to the advantage of 
shipowners, in spite of their partial opposition to reform, to | 
enforce a public and universal test, under penalties for the 
neglect thereof; whilst the cost of testing anchors and 
chains would add, say, 3} per cent. to the cost of the ground- 
tackle, the shipowner would obtain at the same time 20 per 
cent. increased strength in both chains and anchors. 


STEAMSHIP PERFORMANCE, 


WE are somewhat puzzled by the manner jn which the 
great question of steamship performance is treated by the 
British Association, The appointment of a committee to 
investigate the subject, and the award of a sum of money 
for conducting its operations, seem to have become annual 
proceedings of “ Section G;” so that every year we are 
filled with new hope of something comprehensive being 
done, and yet we are every year more or less disappointed 
with the result. Last year £150 were voted for the pur- 
poses of the committee for 1859-60, and this year, at 
Oxford, we have had a return for the money in the shape 
of a report,—and, we presume we must add, a discussion 
upon the subject, which has already appeared in our 
columns, and which we will further notice presently. As 
the money is but little, we shall not ask if we have received 
an equivalent for it, although we doubt if the expenditure 
of nearly £100 upon the mere printing of comparatively 
isolated results isa wise proceeding; still, the gathering 
together of such facts as the committee have obtained, and 
the publication of them in any accessible form, are things 
to be in the main approved. In truth, all the time we 
confine our observations to the action of the committee only, 
we perceive clearly enough that, to the best of their ability, 
a few of its members at least are endeavouring, not un- 
successfully, to accumulate reliable information respecting 
the performances of steamships. 

Bat when we turn to the discussions upon this subject 
which take place in the mechanical science section of the 
British Association itself, it becomes exceedingly doubtful 
whether any committee of its appointment will ever do 
much more than get facts together; that such a body will 
ever be able to apply them to the advancement of steam- 
ship construction in any comprehensive manner seems 
searcely possible. Let us look at what happened at the 
Oxford meeting. After the reading of the report, Admiral 
Moorsom read a paper “On the Performance of Steam- 
vessels,” which certainly had the merit of keeping to its 
subject. This paper was followed by a discussion in which 
Admiral Fitzroy, Mr. W. Fairbairn, Mr. P. Barlow, 
Captain Ryder, Mr. Warre, M.P., Mr. Carpmael, and 
Mr. Froude took part. Admiral Moorsom and Mr. Fair- 
bairn are on the committee, so that we must leave them 
out of consideration in estimating the degree of professional 
skill which is likely to be brought to bear upon the steam- 
ship performance question from the outside members of the 
Association, Now, we may fairly ask—is this profound 
and intricate question, which involves the deepest know- 
ledge of both the engineer and the shipbuilder, likely 
to be solved by such gentlemen as Admiral Fitzroy, Mr. 
P. Barlow, Captain Ryder, Mr. Warre, Mr. Carpmael, and 
Mr. Froude? Able every one of them doubtless is—nay, 
more than able, eminent—in his own proper professional 
sphere; but have they the requisite knowledge or 
means for removing those great difficulties in steam- 
ship science from which the most eminent engineers 
and shipbuilders have shyly turned aside? If there 
could possibly be any doubt about this, we might 
ask our readers to revert to the report of the dis- 
cussion, and aid their judgment by a re-perusal of 
it. They would find it—as far as steamship performance 
is concerned—meagre in the extreme. Admiral Fitzroy 
thought “ steam was a question for practical engineers, and 
Government must look to them for its solution.” Mr. 
Barlow concurred with Mr. Fairbairn in believing that 
former rules were useless; that each day brought fresh 
lessons; that our knowledge as regards steam was ina 
transition state; and that Government should pay for some 
experiments, Captain Ryder suggested that captains of 
ships might furnish information which the Admiralty 
either denied or did not obtain. Mr. Warre asked 
what the French did. Mr, Carpmael explained Griffiths’ 
and Sir Howard Douglas’s screws. Mr. Froude pointed 
out the loss of power which screw ships suffer in conse- 
quence of the stern-post, &c.; secommended the placing 
of the screw quite clear of the stern; and then Som 
the rolling motion of ships, contending, strange to say, 
that the reason why Symondite ships rolled chased 
“was not any special feature in their midship section, but 
that they —— an excess of stability "—as if the form 
of the midship section had nothing to do with stability! 
After this review (which has been honestly written) of 





what these gentlemen had to say upon steamship per- 


formance, we cannot reasonably anticipate any very vas+ 
advances being made by them. And yet, it should be ob- 
served, these are the only individuals who came forward to 
deal with the subject after the committee has been labour- 
ing for several years upon it. Not one of the many hundreds 
of facts which the committee have obtained seemed to 
strike the minds of the speakers; and even the paper read 
immediately before by Admiral Moorsom, which abounded 
in speculations as well as facts, fell ineffective upon them. 

Surely, then, we have cause to feel puzzled at the con- 
duct of the Association in regard to this steamship business ; 
and cause also for doubting if such an Association is the 
proper body for conducting to its issues the great inquiry 
which the committee has commenced. 

But even if we penetrate the committee itself, for the 
purpose of discovering, if possible, some indications of 
fitness to deal with the facts got together, we meet with 
exceedingly little encouragement. We are not prepared 
to say that men like Mr. Fairbairn and Mr. Scott Russell 
are incapable of handling them usefully; but, however 
capable they may be, they do not seem to think it desi- 
rable to make the British Association the arena of their 
labours in this matter. Admiral Moorsom, the chairman, 
is the only person who attempts this; and even*he seems 
to undertake it in a spirit not very different from that in 
which Mr. Skimpole declined to undertake anything. 
“What may be the bread-winning of some is my amuse- 
ment. If experiments should prove me to be mistaken, I 
have nothing to lose; and if my views should happen to 
be correct, I do not see that I have anything to gain, ex- 
cept, perhaps, the satisfaction of success.” There is no 
very earnest pursuit of science here; the gallant Admiral 
even seems doubtful if the success of his efforts would be 
satisfactory to him. Full success we can hardly encourage 
him to expect; his papers contain far too many covert 
assumptions for that to be attainable. In comparing 
vessels, he distributes their gross power into most arbi- 
trary items, and explains this by saying, “ I have abstained 
from any explanation of the methods by which I have 
arrived at the results indicated, such as the direct and 
resultant thrust of the screw, and the specific resistance 
due to the form of the ship. I wish not to raise any bye- 
issue.” This may answer Admiral Moorsom’s purpose 
very well if his object is simply to utter and publish a 
little desultory and irresponsible criticism annually ; but it 
will not, of course, do much towards settling the grave 
questions which he has the skill to raise, if he has not the 
ability to settle. It is very evident that, useful as the 
British Association’s Committee may prove in accumulating 
data, we must not look for any great changes in our 
steamships, or for any considerable improvements in steam- 
ship performances, among the fruits of its Jabours. There 
is nothing particularly discouraging in this, because, with 
the necessary facts before them, there are men who, in an 
altogether unostentatious—and perhaps a private manner 
—will not fail to deduce from them those laws and prin- 
ciples for which we wait. 

There is a warning, however, which we have to offer to 
Admiral Moorsom and his friends. We would guard them 
against such an abuse of the facts which they acquire as 
would prevent the acquisition of further data. They have 
obtained numerous facts from the Admiralty, for example ; 
but have they so used them as to encourage the gentlemen 
at Whitehall to put themselves to the trouble of complying 
with the further wishes of the committee? We%fear not. 
Admiral Moorsom—who is aware that some persons con- 
sider him to be a sort of authority on the subject—says in 
his last paper, “ Unless the mistakes made in the fore and 
after sections of the Mersey and Diadem are rectified in 
the Warrior, she will require above 8,000-horse power for a 
speed of 16 knots, notwithstanding the greater size and 
increased ratio of length to breadth.” Now this would be 
very fair and proper if Admiral Moorsom had clearly 
proved the Mersey and Diadem defective, and had shown 
the nature of their defects, But, for reasons already pointed 
out, he has proved nothing of the kind. His investiga- 
tions are encumbered with the weight of so many assump- 
tions that they cannot rise to the region of proven trath, 
We do not, of course, deny that the ships are of defective 
construction ; most likely they are; but, if so, let the fact 
be proved, not assumed. As Admiral Moorsom is now 
po sn the discussion, we doubt if he will not find 
himself repeating every year the complaint which he made 
at Oxford in reference to the Admiralty, and saying, 
“Nothing has come of our representations.” We offer 
these suggestions because we have a deep interest in the 
great problems which the committee have undertaken to 
deal with, and because we should grieve to see their 
labours vitiated or counteracted by any avoidable blunders. 


BRITISH ASSOCIATION. 


Tup following is a list of the papers read in the different sections 
during the late meeting of the Association in Oxford. As we stated 
last week, it is our purpose to publish, as our space will permit, 
many of these papers in their complete state. 

Section A.—MAt1HEMATICAL AND PuHysicaL Scrence. 

President.—Rev. B. Price, M.A., F.R.S., Professor of Natural Philo- 
sophy, Oxford. 

The President of the section briefly addressed it on taking the chair. 

By the late Professor Baden Powell: Report on observations of lumi- 
nous meteors, 1859-60. Prepared by James Glaisher, Esq., F.R.S. With 
Observations on luminous meteors, by R. P. Greg; and On the luminous 
tails of meteors, by M. Schmidt. 

. = A. Broun: On the velocity of earthquake shocks in the laterite of 
ndia 

J. A. Broun: On the magnetism of certain Indian granites. 

Patrick Cody: On the trisection of an angle by plane geometry. 

Mr. Claudet : On the principles of the solar camera. 

Mr. Claudet: On the means of increasing the angle of binocular 
instruments, in order to obtain a stereoscopic effect in proportion to 
their magnifying power. 

Rev. T. Rankin: On meteorological observations for 1859, made at 
Huggate, East Riding, Yorkshire. 

Rev. T. Rankin: On the different motions of electric fluid. 

Adwiral Fitzroy : On British storms, with large diagrams. 

M. Herman Von Schiagintweit: General abstract of the results of 
Messrs. de Schlagintweit’s magnetic survey of India, with three charts. 

Mr. J. A. Broun: On a magnetic survey of the west coast of India. 

Mr. Du Boulay: Observations on the meteorological phenomena of the 
vernal equinoctial week. 

Sir D. Brewster : On some optical illusions connected with the inver- 
sion of perspective. 
ome ladstone: On the chromatic properties of the electric light of 


ercury. 
Dr. Gladstone : On his own perception of colours. 























THE ENGINEER. 


45 








Jory 20, 1860. 





Mr. Ball: Communication of meteorological observations by Alpine 
1 } 
ak iar Earnshaw : On the velocity of the sound of thunder. 

Professor W. Thomson: Report of committee appointed to prepare a 
self.recording atmospheric electrometer for Kew, and portable apparatus 
for obtaining atmospheric electricity. ‘ 

E. Vivian, M.A.: Results of self-registering hygrometers. 

Dr. Booth: On the relations between hyperconics and elliptic integrals. 

Mr. J. A. Broun : On 4 new induction dip circle. ¥ 
Mr. W. R. Birt: On the forms of certain )auar craters indicative of a 

peculiar degrading force, with diagrams. ‘ . 

Mr. W. R. Birt: On atmospheric waves, with diagrams. : 

Sir D. Brewster : On microscopic vision and a new form of microscope. 
Canon Moseley: On the motion of glaciers. : 

Professor Maxwell: On an instrument for exhib'ting any mixture of 

e colours of the spect: um. - 
= A. Cayley: On curves of the fourth order having three double 

oints. P 
a 7 S. Glennie: On physics as a branch of the science of motion. ‘i 

Professor Walker : Report of the committee on balloon ascents for scien- 
fic purposes. 4 . 

. Dr. Booth : On a new geometrical method for establishing the theory 
of conic sections. , ; 

Dr. Booth : On an improved instrument for describing spirals ; invented 
by Henry Johnson. 

Sir D. Brewster: 
vision. : 

Dr. Lee: Prospectus of the Hartwell Variable Star Atlas, with six 

cimen proofs. 
“ie. Hineks : On some recorded observances of the planet Venus in the 
seventh century B.C. 

Professor Heunessy : On the principles of meteorology. ‘ 
Professor Hennessy : On the possibility of studying the earth’s internal 

structure from phenomena observed at its surface. 

Professor Peirce: On the physical constitution of comets. 

Professor Peirce : On the dynamic condition of Saturn’s rings. 

Professor Sylvester: A generalisation of Poncelet’s theorem for the 
linear representation of quadratic radicals. e 

M. Robert de Sch!agintweit: On hypsometers, and their comparison 
with barometers at great heights. 

Professor Jellett : On a new analysing prism. 

B. Stewart : On some recent extensions of the theory of exchanges. — 
Mungo Ponten: Further researches regarding the laws of chromatic 

dispersion. : 

Werner and C. W. Siemens: Outline of the principles and practice 
involved in dealing with the electrical conditions of submarine electric 
telegraphs. 

Rev. 8. Earnshaw: On the triplicity of sound. 

R. Thomas: On thin films of decomposed glass found near Oxford. 

Sir D. Brewster: Notice respecting certain phenomena of crystallisa- 
tion and polarisation in decomposed giass. 

Professor Peirce: On the wotion of a pendulum ina vertical plane 
when the point of suspension moves uniformly en a circumference in 
the same plane. 

Henry Draper, M.D.: On a reflecting telescope for celestial photo- 
graphy, now erecting at Hastings, near New York ; communicated by 
Professor Draper. 

Heury J. 8. Smith: On the solution of linear indeterminate equations 
n whole numbers. 

Professor Maxwell: On the results of Bernoulli’s theory of gases as 
applied to their internal friction, their diffusion, and conductivity for 
heat. 

Professor W. B. Rogers, Boston: Experiments and conclusions on 
binocular vision, and some experiments on some of the phenomena of 
electrical vacuum tubes. 

Professor Linudelof: On caustic surfaces. 

Dr. Brennecke: On some solutions of the problem of tactions by 
Appollonius of Perga, by means of modern geometry. 

Sir W. Snow Harris: On the exhibition of electrical force. 

Captain Maury: On the climate of the Antarctic regions, as indicated 
by observations upon the height of the barometer and direction of the 
winds at sea ; and a letter on Antarctic expeditions. 

M. Verdet: On the dispersion of planes of polarisation produced by 
magnetism. 

J. A. Broun: On the diurnal variations of the magnetic declination at 
the magnetic equator, and the decennial period. 

J. Broun: On certain results of observations in the observatory of 
H Hi. the Rajah of Travancore. 

J. Park Harrison : On the similarity of the lunar curves of minimum 
temperature of 1859 at Utrecht and Greenwich. 

Rev. A. Weld: Results of ten years’ meteorological observations at 
Stonyhurst. 

G. I. Symons: Results of an investigation into English thunderstorms 
during 1857-8-9. 

M. Serrin : 1 deg. régulateur automa’ ique de lumitre electrique. 
ile A sulfate de plou.b dv M. Edmond Becquerel. 
ie M. Edmond Becquerel. 

Captain Parker Suow : On practical experience of the law of storms in 
each quirter of the globe. 

Professor "*W. Thomson : Notes on atmospheric electricity. 

Rev. T. P. Kirkman: On the roots of substitutions. 

Patrick Aidie: Description of a new reflecting instrument for angular 
measurements ; and of another jor measuring actu J distances. 

W. Ladd: In:proved form of air-pump for philosophical experiments. 
Mr. Stoney : On rings seen in fibrous specimens of calc spar. 

R. Dowden: On the effect of a rapid current of air. 

Hon. W Bland, N.S Wales: On an atmotic ship. 

J.8. Glenaie: A general law of rotation, applied to the planets. 

Rev. T. Rennison : A new proof of Pascal’s theorem. 

John Smith Perth : On the chromascope. 


On the influence of small apertures on telescopic 


2 deg. 
3 deg. phosphorescence 





Secrion B.—Cremicay Science. 


President.—B. C. Brovie, M.A., F.R.S., Professor of Chemistry, 
Oxford. 

Mr. Symons exhibited some forms of alkalimeters, suggested by Mr. 
Wiers. 

J.J. Coleman: On some remarkable relations existing between the 
atomic weights, atomic volumes, and properties of the chemical 
elements. 

Dr. Bird: On the deodorisation of sewage. 

Dr. Franklin and Mr. Duppa: On a new organic compound containing 
boron. 

Professor Rowney : On the analysis of some Connemara minerals. 

W. R. Grove: On the transmission of electrolysis across glass, 

Professor Rowney : On the composition of jet. 

Dr. Hermann Sprengel: On a new form of blowpipe for laboratory 


use. 

Professor Voelcker : On the occurrence of poisonous metals in cheese. 

T. Seoffern: On waterproof and unalterable small-arm cartridges. 

Warren De La Rue and Dr. Hugo Miller : On the isomers of enmol. 

Warren De La Rue and Dr. Hugo Miller: On a new acetic ether occur- 
ring in a natural resin. 

Dr. W. A. Miller: On the atomic weight of oxygen. 

Mr. Buckton: On some reactions of zine ethy]. 

Dr. Von Bose: Remarks on the volume theory. 

Dr. Andrews: On ozone. 

Professor Brodie: On the quantitative estimation of the peroxide of 
hydrogen. 

A. Vernon Harcourt: On the oxidation of potassium and sodium. 

Dr. Gladstone: Chemical notes on (1) creosote; (2) a compound of 
molybdenum, chlorine, aud fluorine ; (3) the diffusion of salts ia solution 
as bearing evidence of their reciprocal decomposition. 

Dr. Lyon Playfair: On the representation of neutral salts on the type 
of a neutral peroxide H O,, instead of a basic oxide H, O,. 

J. J. Coleman: Note on the destruction of the bitter principle of 
chyraitta by the agency of caustic alkali. 

3. B. Lawes, F.R.S., and Dr. J. H. Gilbert: On the composition of the 
ash of wheat grown under various circumstances. 

Dr. Thudichum: On thiotherine, a sulphuretted product of decom- 
position of albuminous substances. 

Dr. W. Wallace : On the causes of fire in Turkey-red stoves. 


Section C.—GEoLocy. 

Presvdent.—Rev. A. Sepewick, M.A., F.R.S, Professor of Geol ogy, 
Cambridge. 

Opening address by the President. 

Professor Phillips: On the geology of the vicinity of Oxford. 

J. F. Whiteaves, Esq., F.G.8.: On the invertebrate fauoa of the lower 
oolites of Oxfordshire. 

Edmund Hall, Esq., F.G.8 : On the Blenheim iron ore, and the thick- 
ness of the formations below the great oolite at Stonesfield. 

Rev. P. B. Brodie, F.G.8.: On the stratigraphical position of certain 
species of coral in the lias. 

Rev. H. B. Tristra‘n : On the geological character of the Sahara. 

Rev. J. B. P. Dennis, F.G.8. : On the mode of the flight of the ptero- 
dactyles of the coprolite bed near Cambridge. 

Dr. Daubeny: Remarks on the elevation theory of volcanoes. 

T. Sterry Hunt, Esq. : Notes on sone points in chemical geology. 

W. Pengelly, Esq. : On the geographical and chronological distribution 
of Devonian fossils in Devon and Cornwall. 

Dr. Wright: On the avicula contorta bed, and lower lias in the South 
of Eugland. 





Joseph Prestwich : On some new facts in relation to the section of the 
cliffat Mundsley, Norfolk. 

Sir R. I. Murchison: To exhibit a new geological map of Oxford. 

Dr. Geinitz: On snow crystals observed at Dresden 

Dr. Geinitz : On the silurian formation in the district of Wilsdruff. 

; ee Harkness: On the metamorphic rocks of the North of 
reland. 

Captain Woodall: On the intermittent springs of the chalk and oolite in 
the neighbourhood of Scarborough. 

Dr. Anderson : Report on the Dura Den excavations. 

M. A. Favre: On circular chains in the Alps. 

C. Moore: On the contents of three square yards of triassic drift. 

Rev. G. N. Smith : On the osseous caves of Tenby. 

Professor Jukes: On the igneous rocks interstratified with the car- 
boniferous limestone of the basin of Limerick. 

Rev. P. B. Brodie: On the stratigraphical position of certain species 
of corals in the lias. 

Rev. W. Lister: On some reptilian foot-prints from the new red sand- 
stone north of Wolverhampton. 

Rev. Professor Sedgwick: On the geology of the neighbourhood of 
Cambridge and the fossils of the upper green sand. 

ev. W. V. Harcourt: On the effects of long-continued heat—shown 
in the iron furnaces of the west of Yorkxhire 

Professor Rogers: On son.e phenomena of metamorphism in coal in the 
United States. 

Professor Sedgwick: On the geology of the vicinity of the neighbour- 
hood of Cambridge, and the fossils of the upper green sand. 

Professor Ferdinand Von Hochstetter: Some observations upon the 

eological features of the volcanic island of St. Paul in the South Indian 
Ccean, illustrated by a model in relief of the island made by Captain 
Cybuiz of the Austrian artillery. 

Professor Ferdinand Von Hochstetter : Remarks on the geology of New 
Zealand, illustrated by geological maps, drawings, and photographs. 

Rev. J. C. Clutterbuck : On the course of the Thames from Lechdale to 
Windsor, as ruled by the geological formations over which it passes. 

Alphonse Gages: On some transformations of iron pyrites in connection 
with fossil remains. 

William Molyneux: Remarks on fossil fish from the North Stafford- 
shire coalfields. 

W. Powrie (communicated by Sir R. I. Murchison): On the ‘old rel 
sandstone and its fossil fish in Suthenbive, with aun account of the fish by 
Sir P. Egerton. 

Sir P. Egerton : On a new form of ichthyolite discovered by Mr. Peach. 

Baron Francisco Anca: On two newly-discovered caves in Sicily, con- 
taining worked flints. 

E. Huli; To explain the 6 in, map of the Geological Survey. 

Rev. W. Symonds: On the selection of a peculiar geological habitat by 
some of the rarer British plants. 

Rev. W. Mitchell and Professor Tennant : On the Koh-i-noor previous to 
its cutting. 

Dr. W. 8. Lindsay: On a recent volcanic eruption in Iceland. 

Sir D. Brewster : Details respecting a nail found in Kingoodie qu*rry. 

J. A. Knipe : On the Tynedale coalfield and whinsill. 

. Rev. J. Dingle : On the corrugation of strata in the vicinity of mountain 
chains. 

J. Price: On Slikensides. 

Dr Hector: Notes on the geology of Captain Palliser’s route across the 
Rocky Mountains. itp 
Secrion D.—Zootoay axnp Borayy. 

President.—Rev. Professor HENsSLOw, F.R.S., &c., Professor of Botany, 
Cambridye. 

George Ogilvie, M.D.: Report on dredging north and east coast of 
Scotland, 

Rev. P. P. Carpenter: On the present state of natural history in the 
United States of America. 

Professor Daubeney : Remarks on the final causes of the sexuality of 
plants ; with particular reference to Mr. Darwin's work, ‘‘On the Origin 
of Species by Natural Selection.” 

Professor J. Ray Greene: Report on British medusid. 

John Hogg, F.R.8.: On the distinctions between plants and animals; 
and on a fourth kingdom of nature. 

Westwood, M.A.: On a lepidopterous parasite on Fulgora 
caudelaria. 

a Carus: On leptocephalidew, their anatomy and systematic 
positions. 

Dr. Edward Smith, F.R.S.: The action of tea and alcohol contrasted. 

Sir Charles Grey: On Asiatic cholera. 

M. Garner, F.R.S.: On the function of the spinal cord and its morbid 
changes. 

Professor Buckman: Report on experiments on the alteration of the 
specific forms of plants by culture. 

Rev. H. H. Higgins; On some specimens from the pathological 
collection of shells by the late Mr. Gaskorn. 

J. Gwyn Jeffreys, F.R.S.: Exhibition of opercular monstrosities of 
Buccinum undatum. 

R. Dowden (R.): Ona plant poisoning a plant. 

Dr. C, Dresser: On abnormal forms of Passifora cwrulea 

G Ogilvie, M.D.: On the hard tissues of fern stews 

J. Gwyn Jeffreys, F.R.S.: On the British teredines or ship-worms. 

Professor Van der Hoeven: Some observations on the Zeredo navalis, 
and the mischief caused by it in Holland. 

Dr. FE. Perceval Wright: Exhibition of a fresh-water teredo. 

Dr, Lewis: On a hydro spirometer. 

John Lubbock, Esq., F R.8.: On the develoy t of ' 

Dr. Michael Foster: Contributions to the theory of cardiac inhibition. 

Professor Huxley, F.R.S8. : Ou the development of pyrosoma. 

Professor Beale, F.R.S.: On the ultimate arrangement of nerves in 
muscular tissue. 

Dr. C. Kidd: On the nature of death by chloroform. 

Dr. E. R. Harvey, M.A., M.B. : An experimental inquiry into the mode 
of death produced by aconite. 

Dr. Kinahn, F.L.S.: Report on dredging in Dublin Bay. 

J. O. Westwood, M.A.: On an insect hitherto referred to three different 
orders. 

Rev. MacAndrew, F.R.S.: Report of the General Dredging Committee 

Dr. C. Collingwood: On recurrent animal form, and its influence on 
systematic zoology. 

Professor Draper, M.D., New York: On the intellectual development 
of Europe, considered with reference to the views of Mr. Darwin and 
others, that the progression of organisms is determined by law. 

Dr. Gibb: On saccharine formation in the breast. 

Archibald Maclaren, Esq.: On the influence of systematised exercise 
on the expansion of the chest. 

Robert Garner, Esq. : On the structures of the lepadida. 

Dr. Ogilvie : On the woody fibres of flowering aud of cryptogamic plants. 

J. Price ; On Cydippe. 

Dr. Daubeny : Remarks on equivocal generation. 

Frank T. Buckland: On the acclimatisation «f animals, birds, &c., in 
the United Kingdom. 

Dr. Verloren: On the effect of temperature and time in the develop- 
ment of certain lepidoptera. 

H, T. Stainton: On some peculiar forms amongst the larve of the 
micro-lepidoptera. 

Lovell Reeve: On the aspergilia, or watering-pot molluscs. 

Dr. C. Dresser: On the morphological laws in plants. 

Professor Curbett, M.D. : On the degiutition of alimentary fluids. 
Mead E, Durhaw, Esq.: An experimental inquiry into the nature of 
sleep. 

Profe ssor Van der Hoeven. Some remarks on the anatomy of potto of 
Borneo Perodicticus Bennettii. 

Dr. R. McDonnell: On sugar and amyloid substance in the animal 
economy. 

Pr. fessor J. R. Greene: A word on embryology with reference to the 
constitution of the sub-kingdoms of aniwals, 

Professor Carus: On the value of develoy 
and animal morphology. 

Dr. Collingwood, F.L.8.: Notes on the nudibranchiata of the Mersey 
and Dee. 

Dr. Collingwood, F.L.8. : Remarks on the respiration, &c., of the nudi- 
branchiate mollusca. 

P. Lutiey Sclater, F.L.S.: On the geographical distribution of verte- 
brates. 

Maxwell J. Masters : On abnormal variations in plants. 

Rev. A. R. Hogan, A.M.: A notice of the British well-shrimps. 

Rev. the President: On the supposed germination of mummy wheat. 

J. O. Westwood, A.M.: Notes on mummy beetles. 

C, Peach : On the statistics of the herring fishery. 

Dr. B. Perceval Wright. F.L.S. : Notes on Jomopteria onisciformis. 

M. Oliier : To exhibit specimgps illustrating the artificial production of 
bone and osseous grafts. . 

Dr. C. B, Radcliffe: Experiments on muscular action from an electrical 
point of view. 

Professor Beale, F.R.S.: On the ultimate arrangement of nerves in 
mouscular tissue. 

Dr. B, W. Richardson : On the influence of oxygen in animal bodies. 

Bs , ~~ gama : On tho physiological relations of the colouring matter 
of the bile. _ 


+ * 





t in syst 





tic zoology 


Section E.—GroorRaPHy AND ETHNOLOGY. 
President —Sir R. 1. Murcuison, G.C.St.8., D.C.L., F.R.S., V.P.R.G.8, 
Director-G 1 of the Geological Survey of the United Kingdom. 
The President ; Sir R. Murchison’s address. 
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Captain Sherard Osborn, R.N., F.R.G.S.: On the formation of oceanic 
ice in the Arctic regions. 

Captain Parker Snow: On the lost Polar Expedition and possible 
recovery of its scientific documents. 

John Crawfurd, Esq., President Ethnology Society : On the influence 
of domestic animals on the progress of civilisation (birds). 

Dr. D. Livingstone: Latest pt cena in South-Central Africa. 

Mr. Consul Petherick, of Khartum, in Upper Egypt : On his proposed 
journey from that place to meet Captain Speke, on or near the Lake 
Nyanza of Central Africa. 

ir. T. Wright: On the excavations on the site of the Roman city of 
Uriconium, at Wroxeter. 

Mr. W. Lockhart: On the mountain districts of China, and their 
aboriginal inhabitants. 

Dr. Macgowan, U.S. : History of the ante-Christian settlement of the 
Jews in China. 

M. Pierre de Tchihatchef: On the geographical distribution of plants 
in Asia Minor. 

Dr. Rae: On the aborigines of the Arctic and Sub-Arctic regions of 
North America. 

Captain John Palliser, F.R.G.8.: On the course and results of the 
British North American Exploring Expedition, under his command in the 
years 1857-8 9. t 

Lieutenant Edward Schlagintweit : On the tribes composing the popu- 
lation of Morocco 

Mr. R. Cull, F.8.A.: On certain remarkable’ deviations in the stature 
of Europeans. 

John Crawfurd, Pres. Eth. Soc. : 
theory of races. 

Colonel Shaffner, N.8.: On the geography of the proposed communi- 
cation between England and America via the Farées, Iceland, and Green- 
land. 

s on Dr. Booth: On a deep-sea pressure-gauge ; invented by Henry 
ohnson. 

Captain M. II. Synge, R.E.: On the proposed communication between 
Atlantic an: Pacific via British North America. 

Professor Ferdinand von Hochstetter (Vienna), Geologist of the Austrian 
Novara Expedition: A new map of the interior of the Northern Island of 
New Zealand, constructed during the inland journey in 1859. 

~ Dr. Hincks: On some ethnological boulders and their probable 
origin. 

Mr. R. Cull; On the existence of a true plural of a personal pronoun in 
a living European language. 

T. W. Atkinson: On the caravan route from Yarkand to Mai-ma-tchin, 
with a short account of this town, through which the trade is carried on 
between Russia and China. 

Professor Jarrett : On alphabets, and especially the English ; and on a 
new method of marking the sound of Engli h words without change of 
orthography. 

Dr. R. G. Latham : On the Jacwings, a population of the 138th century, 
on the frontiers of Prussia and Lithuania. 

Rev. Professor Graves: On the arrangement of the forts and dwelling- 
places of the ancient Irish. 

Daniel A. Lange: Brief account of the progress of the works of the 
Isthmus of Suez Canal. 

Dr. J. Rae: On the formation of icebergs and their action, as observed 
in the Hudson Bay and Straits. 

mm Hurtado: On the geographical distribution, and trade in the 
nehona., 

M. Robert von Schlagintweit: Remarks on some of the races of India 
and High Asia (in connection with casts exhibited). 

J. Mickie: Cruise in the Gulf of Pe-che-li and Leo-tung (China). 

D. May, R.N.: Journey in the Yoruba and Nupé countries, 

Captain Sir Edward Belcher, R.N., C.B. : On the manufacture of stone 
hatchets and other implements by the Esquimaux, illustrated by native 
tools, arrow-heads, &c. e 

Dr, James Hunt: On the antiquity of the human race. 

T. W. Atkinson: On the caravan routes from the Russian frontier to 
Khiva, Bokhara, Kokhan, and Yarkand, with suggestions for opening up 
a traie between Central Asia and India. 

Captain Cifulz (Imperial Austrian Artillery): To exhibit relief models 
of the Alps, &c. 

Dr. Robert Knox: On the origin of the arts, and the influence of race 
in their development. 


On the Aryan or Indo-Germanic 





Secrion F.—Economic Science AND Statistics, 


President. —Nassav W. Senior, Esq., M.A., late Professor of Political 
Economy, Oxford. 

The President : Opening address. 

Frederick Purdy : On the systems of poor-law medical relief. 

Edwin Chadwick, C.B.: On the physiological as well as psychological 
limit to mental labour. 

Heury Fawcett, M.A., F. Trinity Hall, Cambridge: Dr, Whewell on the 
method of political economy. 

Rev. James Booth, LL.D., F.R.8, : On the true principles of an income- 


tax. 

Henry Roberts, F.8.A.: Notes on various efforts to improve the 
domiciliary condition of the labouring classes. 

Henry Fawcett, M.A., Fellow of Trinity Hall, Cambridge: On co- 
operative societies, their social and political aspect. 

William Newmarch: On some suggested schemes of taxation, and the 
difficulties of them. 

Edwin Chadwick, C.B.: On the economical results of military drill in 
popular schools, 

Dr. Michelsen ; Serfdom in Russia 

J.J. Fox: On the province of the statistician. 

Richard Dowden: Local taxation for local purposes. 

Miss Carpenter: Statistics of schools for neglected children. 

John Hitchman : On sanitary drainage of towns, 

K. Jarvis (Boston, U.S.): Ou the system of taxation prevailing in the 
United States. 

H. J. Kerr Porter, M.R.1.A.: Some hints for the building of cottages 
for agricultural labourers 

J. M. Mitchell : On the statistics of the herring fishery on the British 
coasts. 

SroTion G.—MECHANICAL SCIENCE. 

President. —W. J. Macquorn Ranuine, L.L.D., F.R.S8., Professor of Engi- 
neering, Glasgow. 

Professor James Thomson, Belfast: Interim report on the gauging of 
water. 

Report of the Committee on steamship performance. 

Admiral Moorsom: On the performance of steam vessels. 

P. W. Barlow, F.R.S.: On the mechanical effects of combining sus- 
pension chains and girders, and the value of the practical application of 
this systew (illustrated by a model). 

Mr. Barlow's paper on combining suspension chains and girders was 
discussed. 

Calcott Reilly : On the longitudinal stress of the plate girder, 

Walter Hall: On the manufacture of submarine cables (illustrated by a 
model and specimens). 

Werner and ©. W. Siemens: On a new process of covering submarine 
conductors with india-rubber or its con pounds (illustrated with a 
machine). 

William Simons: On improvements in shipbuilding. 

The Earl of Caithness: On road locomotives (a road locomotive was 
shown in action in the streets). 

J. Elder ; On a cylindrical spiral boiler. 

J. Elder’s paper on a cylindricai spiral boiler was discussed. 

kK. A. Cowper: On a new mode of obtaining a blast of a very high 
temperature in the manufacture of iron. 

William Fairbairn, F.R.8.: On the density of saturated steam, and on 
the law of expansion of superl.eated steam. 

William Froude: On Giffard’s steam-jet feed-apparatus. 

Professor Henuessy, F.R.8.: Suggestions relative to inland navigation. 

Captain Blakeley : On rifled cannon. 

David Chadwick : On water-meters. 

B. W. Richardson, M.A., M.D. Suggestions for an electro-magnetic 
railway. 

William Fairbairn, F R.S8.: Experiments to determine the effect of 
Sony action and long-continued changes of load upon wrought-iron 

irders. 
° Admiral Taylor A novel means to lessen the!frightful loss of life round 
our exposed coasts, by rendering the element itself an inert barrier agains t 
the power of the sea; also a permanent deep-water harbour of refuge by 
artificial bars. 

George F. Train: On street railways as used in the United States (with 
a model). 

8. W. Silver : On the character and comparative value of gutta-percha 
and india-rubber employed as insulators for sub queous telegraphic 
wires. 

John Fisher: On an atmospheric washing-machine. 








Guns.—The largest brass gun ever made in England, and in 
tended to be bored as an 80-pounder, was cast on Friday at Wool- 
wich. Upwards of 11 tons of metal were required to fill the gun- 
mould, which, with the dead head, was 20 ft. in depth. This piece 
of ordnance will be rifled as a muzzle-loading gun, for the purpose 
of being tested in comparison with other guns made of cast and 
wrought-iron and steel. 


~~ 
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SCOTTISH MATTERS. 


Tue Northern Lighthouse Commissioners were to commence their 
annual inspection to-day (Friday). 

Messrs. James Henderson and Son have launched from their build- 
ing yard at Renfrew a handsome paddle steamer, named the Earl 
Shelburne, of the following dimensions :—length, 220 ft.; breadth 
of beam, 24 ft.; depth moulded, 13 ft. The engines by the same 
firm are on the diagonal four-cylinder principle, and are of the 
nominal collective power of 240-horses, ‘Ihe steamer is intended for 
the Irish coasting trade as a consort to the Earl Talbot, paddle 
steamer of similar dimensions, lately launched from the same build- 
ing yard. This is the third paddle-steamer launched by the Messrs. 
Henderson since the beginning of May last. 

Last week’s shipments of pig iron from Scottish ports exhibit a 
considerable declension. The usual return is appended :— 





Foreign, Coastwise, Total, Same week 
last year, 

Ports, Tons Tons. Tons. Tons. 
Glasgow ., is ae wa 1,207 +. 1,472 .. 4,013 
Port-D andas ee — . 75 oe 75 .. 482 
Greenock .. ee 200 =o. _- ee 300... 900 
Port-Glasgow  .. oe None. oe oo - 
Bowling ee — 185 ce 386 ce 237 
Ardrossan. . -» 1,083 .. 1,032 eo 2,116 .. 5,200 
Troon ee oe — 210 ee 210 .. 184 
Ayr.. oe oe 166 .. 844 oo 1080 .. 1,788 
Irvine ee ee +» Noreturn .. ee - 
Grangemouth .. 435 .. 365 ee 800 .. 503 
i oe oe .. Noreturn. .. «o 8 
Burntisland No return. - 
Alloa (south) ee = 6 142 oe 142 «.. - 
Alloa (north) oa 100 .. 444 oo 54i 484 
Bo'ness ee os — 230 a 220 .. 205 
Morrisonshaven ,. — o 50 50 .. 55 
Total se 2,349 4,784 7,133 14,772 


One day last week the Giraffe steamer made a run from Greenock 
to Belfast in five hours and forty-five minutes against a head wind. 
She attained the greatest speed between the Cumbraes and Pladda, 
when she was going grandly, but after that one of the engines 
heated and retarded her. The Giraffe has no vibration, and is 
remarkably steady at sea. She started on her return voyage about 
four o'clock, and arrived at Greenock after a stoppage at Wemyss 


Bay and a detour to Dunoon, before eleven o’clock. By means of a | 


special train, the company reached Glasgow at 11.35 same night. 
Thus, starting at eight in tke morning, and, taking time from the 
Cloch Light, they had proceeded to Belfast, spent two hours there, 
and afterwards reached Glasgow on the same day, a feat which has 
not hitherto been approached. 


THE PATENT JOURNAL. 


(Condensed from the Journal of the Commissioners of Patents. ) 


Grants of Provisional Protection for Six Months. 

807. Groroe HAsettine and Jonn ADAMS Kniout, Symond’s-inn, Chancery- 
jane, London, ‘‘ Improvements In spring bed-bottoms,”—Partly a commu- 
nication from Philip Ulmer, New York, U.S.—etition recorded 29th Murch, 
1860, 

824. Joun Davies and Geornor Pate, Truro, Cornwall, “ Improvements in 
the manufacture of gunpowder.” — Pet.tion recorded 30th March, 18 

1016, Josep HoLper, Scabes Castle, Brighton, Whe co sgn in appa- 
ratus for consuming all noxious exhalations from drying ovens used tor 
chemical and chemical manure works, and arising from such works, and 
from mixing decayed substances in strong acids.”—J’etition recorded 24th 
April, 1860, 

1162. Grores Hovcrort, Manchester, “‘ Certain improvements in the manu- 
facture of iron,”’—/etition recorded 11th May, 1860. 

1180. ABRAHAM PULLAN, Fortie Cottage, New Cross, Tuomas CRESSWELL, 
Ravensbourne-terrace, Lewisham, and Ricuarp Lonestarr, Mornington- 
road, New Cross, Kent, ‘‘ Improvements in steam generators, and in the 
means of, or apparatus for, superheating steam and in heating the feed- 
wa' er.” —/etition recorded 12th May, 1860, 

1366, JeAN BaptisT® Pascat, Boulevart St. Martin, Paris, “ Improvements 
in obtaining motive power, and in apparatus for the same.” 

1368, CLovis WatKaU, Marle Aisne, France, “ An improved apparatus for 
cooling beer and other liquids.” — /’etitions recorded 4th June, 1860, 

1474. HENRY WipNRLL, Lasswade, Edinburgh, ‘‘ Improvements in printing 
and steaming threads and yarns of worsted and other materials for carpets 
and other fabrics, and in the apparatus employed therein.” — Petition re- 
corded 16th June, 1860, 

1484, Micuiat. BaRaGwanatu, Church-lane, Truro, Cornwall, ‘‘An improved 
portable hydraulic punch."—A communication from Richard Dudgeon, 
New York, U.S.—Petitson recorded 19th /une, 1860. 

1602. Jqun Teirer, Argyle-place, Newcastle-on-Tyne, ‘‘ Improvements in 
capstans and winches for hoisting, which i ts are also applicabl 





to the steering of ships.” E 

1504. WitLtiam Aveustus Munn, Throwley House, near Faversham, Kent, 
** An improved cartridge pouch.” 

1506, Tuomas WALKER, Birmingham, “ Improvements in means, or appa- 
ratus for indicating the height of water in steam boilers.” 

1508, WiLLiaM Pitt Eastman, Newark, New Jersey, U.S., “ Improvements 
in bolts for fastening doors, gates, and windows.”—A communication from 
Henry Burt, Newark, New Jersey, U.S. 

1510. WittiaM CLARK, Chancery-lane, London, ‘* Improvements in ma- 
clinery or apparatus for the manufacture of envelopes.”~A communication 
from Mr. Laurent Poirier, Paris. 

1412. ARTHUR TURNER CLARK and Jon Price, High-street, Southampton, 
“Improvements in signal lenterns.”—/ et:tions recorded 2hst June, 1860. 

1514. aiGNAN JuTTEAU, Orleans, Loiret, Frane , ‘‘ Anew system of plating 
and plastering houses and public buildings with natural stones.” 

1518, GroxGe Simpson, Calin Cottage, Hoole-street, Whitehouse-lane, 
Sheffield, Yorkshire, * Improvements in wine decanters and wagun or 
travelling decanter stands,’ 

1520, WILLIAM Epwarp Gener, Wellington-street, Strand, London, ‘‘ Im- 
novements in blinds called Venetian or jalousies.”—A comnunication from 

ictor Bel-ut, Puy en Velay, Haute Loire, France. 

1522. Joun Witson, Glasgow, Lanarkshire, N.i., ‘Improvements in the 
manutacture or production of sulphur or brimstone, sulphurous acid, and 
sulpbur.¢ acid.” 

1524, WILLiaM EDWARD Newton, Chancery-lane, London, ‘* Improvements 
in lithographic printing presses.”—A communication from Jean Baptiste 
Huguet, Paris. 

1626, RicHakD ARCHIBALD BrooMAN, Fleet-street, London, ‘“ Improvements 
in hoise-rakes.”— A communication from Gustave Hamoir, Saultain, 
France.— fetitions recorded 22nd June, 1860, 

1530, JAMES WakD, Queen-street, Pimlico, London, ‘Improvements in 
water closets.” 

1532. Henry Jones, North Devon Pottery Company, Annery, near Bideford, 
“Improvements in water-closets.” 

1534. Josep Lane, Cranbrook-sireet, Old Ford, Middlesex, ‘‘ Imprevements 
in apparatus for grinding edge and other cutting tools.” 

1535, Davip CrosMAN Dinsmonr, Boston, U.S., “ Av improved churn.”—A 
communication from Rufus Lapham and Riley P. Wilson, New York, U.S. 

1536. PIERRE PAILLERON, Chandon, Loire, France, ‘‘ An improved apparatus 
for distilling.”—/etitions recorded 23rd June, 1800. 

1540. Joun Henry Jounson, Lincoln's-inn-fields, London, “* Improvements 
in hydraulic apparatus for obtaining motive power, and for raising water.” 
—A communication from Louis Coignard, Paris. 

1542, Grorn@k Davixs, Serle-street, Lincoln's-inn, London, “ Improvements 

_ in the needles used in machinery for manufacturing ri}bed stocking fabric.” 
=A communication from Hilarie Adrien Quinquarlet, Par 

1544, WiLtiaM Higeinportom, Whittington, Derbyshire, ‘* Improvements in 
pipoyie and valves for gas or water mains, and sanatory purposes 
generally.” 

1516. WitLtAM Hoorgr, Mitcham, Surrey, ‘‘ Improvements in re-working 
compounds of india-rabber and sulphur, and in insulating telegraphic 
wires or conductors.” — Petitions vecorded 25th June, 1860. 

1548, Grox@e JorpaAN Finmin, Atlas Chemical Works, Borough-road, 
Southwark, “‘ Improvements in furnaces and fire-places.” 

1550. WitttaM Henry Huvson, Wid h-street, Hereford, and Joun 
Evans, Lugwardine, Herefordshire, ‘* Improvements in locks.” 

1562, Jabez &LUL BARNSLEY, Rowky Regis, Steffurdshire, “ Improvements 
in the manulacture of welded iron tubes, and in machinery employed in the 
said manufacture.”— Petitions recorded 26th June, 1360. 

1557, Witttam Macnas, Greenock, Renfrew, N.B., ‘ Improvements in and 
¢ nnected with marine and other steam engines.” 

1561. Joun Camppgit Evans, Morden Ironworks, East Greenwich, Kent, 
“Imp in hinery or ——_— for rolling or drawing metals 
and other substances partly applicable to the covering of electric tel 
cables, and to the manufacture of wire and other ropes.” —Petitions reco: 
27th June, 1860, 

1568. CaristoPuer Binks, Parliament-street, Westminster, London, ‘“ Im- 
provements in manufacturing oxygen gas.” 








1565. Witutam Prppinc, Borough-road. Southwark, Surrey, “Improvements 
in fire-lighters, their form or shape, and the machinery or apparatus used in 

* their manufacture.” 

1567. CHARLES BOSsELAERS, Mark-lane, London, ‘‘ An improved apparatus 
for corking bottles, jars, and other vessels..—A communication from 
Francois Vander-Hagen, Brussels, Belgium. 

1569. Wiuutam CaMPion and WiLiiaM Campion, Nottingham, “ Improve- 
ments in sewing machines.”— Petitions recorded 28th June, 1860. 


t: 


710. Peter Broraernoop, Chippenham, Wiltshire, ‘‘ An improved method 
of generating steam in locomotive, ye marine, or any other form of 
steam boiler.” — Petitions recordet 17th March, 1860. 

718. CHaRL¥s FReDeRICK BIELEFELD, Gower-street, London, ‘“‘ Improve- 
ments in the fabrication of plastic materials pressed in moulds, for building 
= ornamental purposes, and for statuary.”—Petition reco 19th March, 


860. 
720. PerctvaL Mosrs Parsons, Arthur-street West, London Bridge, London, 
Di ts in fire-arms, and projectiles to be used therewith.” 





1573. Jonn Waitesouse, Birmingham, ‘‘ An improvement in the 
ture of metallic door and other knobs, and a new or improved method of 
connecting door and other knobs with their spindles.” 

1575. James Taytor, Birkenhead, “ Imp in tive engines 
and wheel carriages.” 

1577. FRaNcois Vovurttox, Louviers (Eure), France, ‘‘ Improvements in 
drawing, twisting, and felting filamentous, fibrous, or textile materials.” 

1579. Gore CHEESEMAN Morgan, New Castle, Pennsylvania, U.S., “ Im- 
provements in looms.”—A communication from Mr. Joseph Clifton, New 
Castle, Pennsylvania, U.S.— Petitions recorded 29th June, 1860. . 

1583. ANDREW Hawgsky, Saint Helens, I hire, “‘ Ani method 
of drawing and withdrawing window curtains, and other similar hangings. 
1585. Henry Francis Conapr, Gravelle, Saint Maurice, near Charenton 
(Seine), France, ‘‘ Improvements in obtaining motive power.”—Petitions 
recorded 30th June, 1860. . 
1587. James Newnovuse, Farnworth, near Bolton-le-Moors, Lancashire 
“Certain improvements in machinery for spinning and doubling cotton and 

other fibrous materials.” 

1589. Louis FrepEric Movntn, Ruc du Houblon, Brussels, Belgium, ‘* An 
improved system of water-gauge for steam boilers.” 

| 1591. Epwarp Cuampers Nicnotson, Kennington-road, Surrey, ‘‘ Improve- 

| ments in the manufacture of a peroxide of lead having peculiar oxidising 

| roperties.” 5 

| 1593. Miopant Henry Bisnor, Bristol, Connecticut, U.S., ‘ Improvements in 

| sewing machines.” 

1595. WiLLiaM EpwarD GepGz, Wellington-street, Strand, London, Im- 
provements in chairs and other articles of furniture, to be used principally 
at sea.”—A communication from Victor Gille Marie Joseph Neveu-Derotrée, 
I'lle Dieu, Vendée, France. 

1597. RICHARD ARCHIBALD Broomay, Fleet-street, London, “ Improvements 
in harrows.”—A communication from J. C. C. Meyn, Hamburg.— Petitions 
recorded 2nd July, 1860, 

1599. HENRY JoHN STANDLY, Pall Mall East, Westminster, ‘‘ Improve- 
ments in retorts, crucibles, and other vessels, employed for the purposes 
of fusion and distillation.” ‘ 

1601, James Haventon, Gomersal, Yorkshire, ‘‘ Improvements in machinery 
or apparatus for slubbing and spinning wool or other fibrous substances.” 

1603. Ropert Nico Rrip, University-street, London, ‘‘ Improvements in 
insulators for electric telegraph purposes.” _ 











728. Joun Browy, Norwich, Norfolk, ‘‘ Improvements in window sashes, 
frames, and doors, in order to render them when closed air, dust, an 
water-tight.” — Petitions record:d 20th March, 1860. 

730. Joun Ixeuam Tayuor, The Cottage, Botanic Gardens, Sloane-street, 
London, “I ts in apparatus for the manufacture of gas from 
oil and oleaginous substances.”— Petition recorded 2ist March, 1860. 

841. Joun Sampson Starnes, Cock-hill, Ratcliff, London, ‘‘ Improvements 
in signal and other lamps.” — Petition recorded 2nd April, 1860. 

898. WiLLIAM Epwarp Newton, Chancery-lane, London, “ Improved appa- 
ratus for euperheating steam.”—A communication from Benjamin Nor- 
mand, Havre, France.— Petition recorded 10th April, 1860. _ 

953. JAN Baptiste AUGUSTE CARPENTIER, Boulogne-sur-Mer, France, A 
new metrical apparatus, with table.” — Petition recorded 16th April, 1860. 

1016. Josep HoLpes, Scabes Castle, Brighton, ‘‘Improvements in apparatus 
for consuming all noxious exhalations from drying ovens used for chemical 
and chemical manure works, and arising from such works, and for mixing 
decayed substances in euqee> es recorded 24th April, 1860. 

1094. ALFRED Upwarp, Gas Works, Brick-lane, St. Luke’s, London, ‘‘ Im- 
P its in apparat ployed in boring and tapp:ng gas and water 
mains, and in fitting service pipes thereto.”—Vetition recorded 1st May, 








1860. 

1109. THoMas Sitver, Philadelphia, Pennsylvania, U.S., “‘ Improvements in 
the machinery for, and method of, driving or communicating motion to a 
ship’s propeller.” — Petition recorded 2ud May, 1860. 

1218, ANDREW ROBERTSON, Neilston, Renfrew, and ALEXANDER RITCHIE, 
Glasgow, Lanarkshire, N.B., “Improvements in steam-boiler and other 
furnaces, aud in the prevention of smoke.”— Petition recorded 17th May, 
1860. 


1230. James Ferevuson, Paisley, Renfrew, N.B., “Improvements in and 
connected with looms for weavirg.” 

1236. ALFRED VINCENT NewToN, Chancery-lane, London, ‘An improved 
liquid preparation of tobacco.” — A communication from George Jaques, 
Somerville, Middlesex, Massachusetts, U.S.—/etitions recorded 19th May, 
1860, 


1303, GgorGk ExLior, The Hall, Houghton-le-Spring, Durham, “ Improve- 
ments in weighing coal at the screen, and in apparatus for the same.”— 
Petition recorded 26th May, 1860. 

1329, RoBERT Lg te Coutyer, Alpha-road, Regent’s-park, London, ‘‘Im- 

ts in tel 





1605. RICHARD ARCHIBALD Brooman, Fleet-street, London, ‘‘An imp 
fabric, suitable for holding charges of gunpowder.”—A communication from 
Heinrich Joachim Natorp, Hamburg. 

1607. JouN BUTLER Broapuurst, Compstall, near Stockport, Cheshire, 

| Improvements in heating water for steam boilers.” 

1609. James Morris, Albert-square, Clapham-road, Surrey, “‘An improved 
key for securing railway rails.” : 

1611. Francois Duranp, Paris, “ An improved means of driving spindles 
used in spinning hinery, applicable also to the communicating of 
rotatory motion for other purposes.”—Petitions recorded 3rd July, 1860. 

1613, WILLIAM SKINNER, Williamsburgh, Massachusetts, U.S., ‘‘ A new and 
improved machine for stretching and glossing silk.”—A communication 
from Lucius Dimock, Hebron, Connecticut, U.S. 

1615. SamuEL Perkes, Clapham, Surrey, ‘‘Improvements in presses and 
modes of pressing, applicable to cotton, hemp, wool, coir, hides, hay, 
fibres, peat, linen, thread, piece-goods, extracting oil, and other useful 
purposes.” 

1617. HENRY Joun Stanpiy, Pall Mall East, Westminster, ‘“‘ Improve- 
ments in the production of gases for illumination and other purposes.” 

1619. JAMES Haywoop, jun., and Tomas CLARIDGE, Phenix Foundry, 
Derbyshire, ‘‘An improved arrang t of bined threshing and 
dressing machine.” 

1621, ALEXANDER DouLt, Westminster, “ Imp its in ting 
or clearing away earth, sand, and other substances, prior to forming 
foundations under water and otherwise.” 

1623. CapoGan WiLLIaMs, Newcastle, Glamorganshire, ‘‘ Improvements in 
means or apparatus for the protection of the coast of a couutry from in- 
vasion by ships or other vessels.”—Petitions recorded 4th July, 1860. 











for Six Months by the Deposit of let 
Inventions protected for . on A e Deposit of a Complete 


1616. James TuomMAS PereR Newson and Tomas Smiru, Fenchurch- 
street, London, ‘‘ Improvements in apparatus or machinery and gearing 
for working, stopping, and holding chains in ships or vessels, and for 
moving or retaining heavy weights.” — Deposited and recorded 4th July, 1860, 


Patents on which the Stamp Duty of £50 has been Paid. 


1947. Witttam Epwarp Newton, Chancery-lane, London. — A communi- 
cation.—Dated 13th July, 1857. 

1934. Joun Loacu, James Jones SALT, and Burton Day, Birmingham.— 
Dated Lith July, 1857. 

1974. Joun Henry Jounson, Lincoln’s-inn-fields, London.—A communica- 
tion.—Dated 15th July, 1857. 

1984. Joun Henry Jounson, Lincoln’s-inn-fields, London.—A communica- 
tion.—Dated 17th July, 1847. 

1953, Freperick Crace CALVert, Manchester, and Cuaries Lowe, Hali- 
fax, Yorkshire.—Dated 14th July, 1857. 





Patents on which the Stamp Duty of £100 has been Paid. 


1662. ABRAHAM WALKER Craig, Dantet Foster, and THOMAS VALENTINE, 
Belfast, Antrim, Ireland.—Dated 13th July, 1853. 

1748. WARREN DE LA Rve, Bunhill row, London.—Dated 25th July, 1853. 

1663. Tuomas HILL Bakews tu, Dishley, Leicestershire.—Dated 13th July, 
1853 


1703. SAMUEL CoLT, Spring Gardens, London.—Partly a communication.— 
Dated 16th July, 1853. 





Notices to Proceed. 

565. Pierre CuaARLes Desire Destas, Rue de Reuilly, Paris, “A new 
engine working by wind or water.” 

576. Wittt1AM HENRY Nash, Matson’s-terrace, Kingsland-road, London, 
‘* Improvements in steam engiues.”— Petitions recorded lst March, 1860. 

594. Curistian Scuietg, Lower Bebbington, Cheshire, “ Improvements in 
obtaining and applying motive power from ocean or other waves.”—/etition 
recorded 3rd March, 1860, 

602. Tuomas Woopnovse Asuny and Jonn Covison, Stamford, Lincoln- 
shire, ‘* luprovements in threshing machines, part of which is applicable 
to cranks.” 

604, W.LLiaM Brivers, Birmingham, ‘‘ Improvements in the manufacture of 
elastic bands.” —/etitions recorded 5th March, 1860. 

614. Joun Watsu, Stedalt, Balbriggan, Ireland, “‘ Improved machinery for 
cutting, tearing, crushing, or otherwise preparing for various useful and 
economical purposes, furze or gorse straw, bean-haulms, turnips, bark, 
flax, or any other vegetable substances.”—Petition recorded 6th March, 
1860. 

620. James Arnott, Birmingham, “ A new or improved spindle for door and 
other knobs.” 

625. Joun Imray, Bridge-road, Lambeth, and Jamrs Copguanp, Marlborough- 
p'ace, Kennington, Surrey, ** Improvements in steam and other hammers 
and anvils."—/etitions recorded 7th March, 1860. 

640. CATHARINE SHELDON, Saint George’s-place, Great Hampton-row, 
Birmingham, “ Certain improvements in orvamenting spurs and other 
metal portions of saddlery and harness furniture, and which said improve- 
ments are also applicable for ornamenting other fancy articles made of 
wrought or cast metal.” 

641, CHARLES FREDERICK BixLereLD, Gower-street, London, ‘‘ Improvements 
in the manufacture of wads for guns, and in cases for containing the 
charge of powder for the same.” o 

642. Josgpu Sawyer, London, ‘‘ Improvements in the construction of fur- 
naces for steam boilers and other purposes.” — Petitions recorded 9th March, 
1860, 

653. Timotny Morais, Birmingh “Imp ts in voltaic batteries, 
and in vats used in depositing metals by electricity.” 

654. FREDERICK ALBXANDBR Pork, EDWIN Faeperick Cook, and RicHarD 
Freperick Woopwarpd, Birmingh “Imp ts in connecting 
brooms = brushes to their sticks or handles.” — Petitions recorded 10th 
March, 1860. 

666. WiLL1AM Eowarp Gener, Wellington-street South, Strand, London, 
** Improvements in apparatus for hing or dressi g ores and log 
substances.”—A communica'ion from,A. Dufournel, Vassy, Haute Marne, 
France.— Petition recorded 13th Ma: ch, 1860. 

691, Marc ANTOINE Francois Mennons, Rue de I’Echiquier, Paris, ‘ An 
improved arrangement of apparatus for working and controlling railway 
signal discs.”"—A communication from Henri Petitpierre, Paris.—Petition 
recorded 15th March, 1860. 

606. Ropert BuRGES Sayer, Newport, M 














thehi , “Imp ts in 





parts of the per y y 

705. JoHN REYNOLDS, jun., New Compton-street, Soho, London, “ Improve- 
ments in the manufacture of wire or metal netting, and in machinery 
employed therein.” —Petisions recorded 16th March, , 

“— machinery 4° deeming yt ey athe ben = 
o or wa "—A commi ean 
Victor A Ruzé, Gaillon, France. 








Pp ph cables, also applicable to other similar purposes.” 
—Petition recorded 29th May, 1860. 
1408. GkorGk ARTHUR WALLER, Saint James’ Gate, Dublin, “ Improvements 
in apparatus for filtering and solidifying.”—/etition recorded 7th June, 
860 


1860. 

1425. James Combe, Belfast, Ireland, ‘‘ Improvements in roving and slubbing 
frames, and in the means of transmitting power thereto, and to machinery 
generally.” — Petition recorded 9th June, 1860, 

1442, ALFRED Vincent Newton, Chancery-lane, London, “An improved 
carriage ventilator.”—A communication from Asa Hopgood, Worcester, 
Massachusetts, U.S.— Petition recorded 12th June, 1860. 

1451. ALFRED Vincent NeEwToN, Chancery-lane, London, ‘‘ An improved 
construction of weighing hine.”— ication from S. E. Robbins, 

Boston, U.S.—Petitson recorded 13th June, 1860. 

1492. George Hinton, Birmingham, ‘‘ Improvements in cupola furnaces.” — 
Petition recorded 20th June, 1860. 

1521. WaLER MacFaruang, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
water-closets and sewerage, and sanatory apparatus or appliances.’’— Peti- 
tion recorded 22nd June, 1860. 

1545. Epwixn Tuomas Truman, Old Burlington-street, London, “ Improve- 
ments in horse-shoes.” — Petition recorded 25th June, 1960. 

1548. Geor@k JorDAN Firmin, Atlas Chemical Works, Borough-road, 
Southwark, “ Improvements in furnaces and fireplaces.” — Petition recorded 
26th June, 1860. ; 

1557. Witutlam Macwas, Greenock, Renfrew, N.B., ‘Improvements in and 
connected with marine and other steam engines.” —Petition recorded 27th 
June, 1860. 

1585. Henry Francois Conan, Gravelle, Saint Maurice, near Charenton, 
(Seine), France, ‘‘ Improvements in obtaining motive power.”—Petition 
recordea 30th June, 1 

1616. James THoMas PeTeR NEwsON and Taomas Situ, Fenchurch- 
street, London, “‘ Improvements in —— or machinery and gearing 
for working, stopping, and holding chains in ships or vessels, and for 
moving or retaining heavy weights.”— Petition recorded 4th July, 1860. 


And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 
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ABSTRACTS OF SPECIFICATIONS. 


ing Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS, 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, Sc. 
2954. W. B. JounsON, Manchester, “ Steam engines and boilers "—Dated 27th 
December, 1859. 

This invention relates, First, to stationary horizontal engines in which a 
portion of the framing is carried above the piston-rod in a central line 
thereto. According to these improvements, the inventor makes the frame- 
work of a box-form for the whole or part of the length, and such box-form 
he uses as the condenser and hot-well. In horizontal engines generally he 
places the air-pump between the piston-rod mounting and the crank, in 
a line central to the cylinder, and works it from the piston-rod mounting. 
He also places the condenser and hot-well between the end of the st ger 4 
so ph and the cylinder. In horizontal stationary engines provided wit 
two cylinders, the connecting-rod of which passes back between the cylinder 
to the crank, he mounts the cylinders on the top of the condenser, within 
which he adapts the air-pump, and in such engines he works the air-pump 
by means of levers actuated by the crank-pin or the cross-bar of the piston- 
rods, Another part of the invention relates to such stationary engines as 
are provided with two cylinders connected to one cross-head, and in such 
arrangements he attaches the connecting rod fast to the cross head, and 
mounts the ends of such cross-head in journals carried by the piston- 
rods, su that it is capable of vibrating therein. Another part of the in- 
vention relates to the apparatus used for injecting water into the condenser, 
and for this purpose he uses two tubes, one within the other, each being 
furnished with a slit or slits. One of these tubes being turned brings its 
slit or slits coincident with those in the other, or closes or partially closes 
them. Another part of the invention relates to foot or delivery valves, the 
lids of which are formed of india-rubber or other flexible material, or of 
metal. These he adapts singly or in series to rectangular openings, and so 
that they may rise on either side of a central bar or hinge. Another part 
of the invention relates to those steam-boilers which are provided witha 
furnace at each end, and consists in the adaptation of two or more — 
acting as downward flues. Another improvement in such boilers consists in 
making them in two parts, so that flues or combustion chambers may be 
formed by a portion of the space betwecn them. Another part of the in- 
vention relates to apparatus for pumping water into boilers commonly 
called donkey-engines, and consists in placiug the force-pump thereof con- 
centric to the cylinder, and between the piston-rod mounting and the crank. 
—Not proceeded with. 

2964. J. Exaueman, Mulhouse, Haut Rhin, France, ‘‘ Steam engines.”—Dated 
28th December, 1859. 

Heretofore, in what is known as the Hnk motion, and in other motions 
for working the slide-valves of steam engines, a sliding-piece has been 
employed, the position of which has governed the amount of traverse of 

and also the directio: 


the slide-valve, n in which the engine moved ; now in 
place of emp! this sliding-piece the tee transmits motion to the 
slide-valve & system of levers and connecting-rods simply jointed 
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together, and thus dispenses entirely with the use of a sliding-piece which 
heretofore has been employed either sliding in a groove or on a rod either 
straight or curved. Movement may be given to the system of levers and 
connecting-rods either by two eccentrics or cranks, or by a single eccentric 
or crank, of which the connecting-rod or bay is suspended by one or other 
of its extremities, or by a joint intermediate of its length ; or motion may 
be given to direct from the connecting-rod which transmits the 
motion of the piston to the crank-shaft of the engine. 


2969. J. S. CrosLann, Johnson-brook, Hyde, Cheshire, ‘‘ Steam engines and 
boilers.” — Dated 29th 5 


2 % ‘ 
This invention cannot be described without reference to the drawings. 
2991. J. Suack, Hyson-green, Terrace-street, Nottingham, ‘‘ Water and steam- 
"— Dated 30th 1859. 


For the purpuses of this invention a water-gauge is constructed of suitable 
metal tube, which the patentee calls the gauge-tube, which is formed with 
or without glass in front. This gauge-tube at its lower end is by means of 
a suitable tube and stop-cock put in communication with the water in the 
lower part of the boiler, and it has at its upper end a stop-cock and tube 
which connects it with the upper or steam portion of the boiler. Up one side 
of the gauge-tube perforations are made at intervals of an inch or other dis- 
tances. By this arrangement, by turning the upper stop-cock, and then the 
lower one, the water will flow out of the holes which are below the water-level 
in the boiler, whilst no water will flow out of the holes in the gauge which 
are above the water-level in the boiler, and when glass is used at the front 
or other part of the gauge-tube the height of the water may also be seen 
through. In some cases he uses an unperforated metal tube or tubes in the 
interior of a steam-boiler to indicate the depth of water therein. In con- 
structing a steam-gauge for a steam-boiler a zig-zag bent spring is used ; 
the steeled metal used in making such spring is made tapering, the lower 
end being thicker than the upper end of the spring, and the bends of the 

ring decrease in extent as they rise higher and higher. The upper end of 
the spring where it comes to the top of the case enters into and 1s held by 
a socket or recess formed in the case to receive it. The other or lower end 
of the spring is formed with an enlargement which fits correctly within a 
cylinder formed at the lower part of the case, and such enlargement is 
prevented being raised too high by a projecting inner flange at the upper 
part of the cylinder. The case is fixed by a flange to the flange of the pipe 
which connects it to a steam-boiler, and between such flanges to a flexible 
disc, similar to what has before been used in steam-gauges, and in which 
rests the lower end of the zig-zag spring ; consequently, when the disc is 

ressed on, the lower end of the spring is pressed upward, the lower en- 
faeed end thereof being pr more and more into the cylinder, and the 
amount of such pressure is indicated on a dial by a pointing hand which 
receives motion by a toothed sector taking into a piniun on the axis of such 
inting hand, the toothed sector receiving motion by a connecting rod or 
fink which at its lower end is pin-jointed to the lower end of the zig-zag 
spring. a 
8. T. Harpy, Windmill-street, Wednesbury, ‘‘ Tool for cleaning the inside of 
the tubes or flues of tubular steam-boilers.”— Duted 3rd January, 1860. 
This invention cannot be described without reference to the drawings. 


16. A. V. Newron, Chancery-lane, London, “‘ Slide-valves of steam engines.” 
—A communication.—Dated 3rd January, 1860. 

This invention relates to an arrangement of face-cams, which are rela- 
tively adjustable by means of a Y-shaped yoke for operating the slide-valves 
of steam engines, and thereby cutting off the steam at any desirable of 
the stroke. Also to a certain novel arrangement of the slide-valve whereby 
the pressure of the steam exerted on the valve in one direction is balanced 
by the pressure against the top of the valve in the other direction.— Not 
proceeded with. 

19. P. Grimapt, Boulevart de Strasbourg, Paris, ‘* Steam generators.” —Dated 
4th January, 1860. 

A ing to this i tion, the said boilers do not generate steam in the 
inter or, insomuch as they are always quite filled with water, they are 
entirely closed, and thick enough to resist the pressure of steam due to the 
degree to which the liquid is raised. They are provided with a safety appa- 
ratus composed of a laige cast-iron cylinder, which penetrates downwards 
through a hole in the top of the boiler, and which is fitted with a stuffing- 
box. ‘Tue said cylinder, which is perforated lengthways with a central hoie 
closed by means of a stop-cock, has half of its length plunged in the water 
on which it bears. If the water supplied by the feed-pump increases within 
the boiler, the cylinder rises up until all its immersed portion is out, when 
the cock opens by the action of a swall lever, which catches a stop; then 
the surplus water flows out, and the cylinder, moves down by season of its 
own weight, until the lever catches ancther stop, which causes the cock to 
shut.—Not proceeded with. 

22. E. Tuomas, St. Mellons, Monmouthshire, “‘ A self acting water-gauge for 
steam bvilers, with a regulator for the feed."—Dated 4th January, 1060, 

The subject of this invention is an apparatus or wachine intended to pre- 
vent the possibility of explosion of steam boilers, and it may be described 
as a water-gauge or indicator, to be self-acting by means vt a float within 
the bviler attached to a piston working in a pipe, the lower part of which is 
formed into a syringe, to @e steam-tight, descending into the boiler, and 
which piston and steam-float are connected by lever-rods (to be placed ex- 
tervally and to work thrcugh loops) with a regulating air-tight valve com- 
municating with the feed or supply pipe of the boiler for the purpose of 
regulating the supply of water to the boiler through the feed-pipe, so that 
a suffic'ent quantity of water in the boiler may always be insured, and the 

ssibility of explosion from deficiency of water prevented. And the 

nvention is so constructed as to give warning by means of an external 
whistle fixed at the top of the pipe inclosing the piston, and acted upon by 
means of steam, which the descent of the piston allows te escape through 
apertures in the syringe or lower part of the pipe as soun as the supply of 
water in the boiler has fallen to a certain poiut.—Not proceeded with. 


24. M. A. F. Mennons, Rue de l’Bechiquier, Paris, “‘ Motive-power.”—A com- 
munication.— Dated 4th January, 1860. 
This invention cannot be described without reference to the drawings. 


25. J. WaLLs, Farrington Mills, near Preston, Lancashire, “* Compound steam 
engines.” —Dated 4th January, 1860. 

The patentee clain< the application to p d steam engines of an 
intermediate vessel i.. receiving the exhaust steam from the high-pressure 
=, in order to avoid undue compression in that cylinder, and to 
obtain the greatest effect of expansion by allowing the valves to be so regu- 
lated as to cut off the steam in both cylinders to any extent required. And 
also the employment of a separate boiler for receiving the exhaust steam, 
as herein described. 

87. O. J. T. GbssELL, Moorgate-street, London, “ Locomotive engines.”—A 
communication.—Dated 5th January, 1860. 

This invention relates to improved meaus for supplying the fire-places of 
locomotive engines with air to — - /. combustion, and to enable them to 
burn coal without giving off smoke. To this end the engine is fitted with 
an air-tube or channel which extends from the back of the engine to the 
centre of the grate, and stands up above the grate-bars, and thereby forms 
a heating chamber for the incoming air. This air tube, at the parts ex- 

to the fire, is either covered with or composed of fire-clay, and it is 
covered at top with a shield for the purpose of preventing the coals, when 
carelessly thrown into the fire-place, from entering the air-channel. The 
air-tube passes down through the ash-pit, and its outer and lower end is 
closed by a valve or damper, which is operated by a rod to regulate the 
supply of heated air to the fire, or to cut off the supply when required. 


Cxiass 2.—TRKANS PORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &C. 

2930. R. D. GuTHriz, Leadenhall-street, London, “ Lowering ships’ boats.” — 

Dated 23rd December, 1859. 

In carrying this invention into effect the patentee makes one end of a 
rope or pendant fast near the bow, and another rope near the stern of the 
boat, and carries each rope through a block suspended from each of the 
davits. He then makes the free ends of the pendants fast inboard, if lower- 
ing is to take place from the ship ; or if the he then makes them fast 
in the boat. e blocks befor tioned are in addi to the ordinary, 
blocks and tackles for hoisting boats, 


2986. R. Jones, Trinity-terrace, Trinity-equare, Southwark, and P. Stotuarp, 
Peacock-street, Newington, Surrey, ‘* Raising, lowering, and disengaging 
ships’ boats, dc.” —Duted Wth December, 1859. 

This invention consists of three pulleys, or one sheave and two small 
pulleys, two of which revolve on fixed axes, and the other and intermedi 











cannot by any means become from the davits until she touches 
the water, when by pulling the rope which is across the middle thwart, as 
aforesaid, the hooks will Be disengaged and the ropes will pass under the 
oem at the head and stern of the boat, and by these means the boat will 
disengaged stem and stern at the same time.—Not proceeded with. 


2987. W. Rosertson, Manchester, “‘ Dragging boats by the power of the water 
passed through canals or rivers.” — Dated 30th December, 1859. 
This invention cannot be described without reference to the drawings. 


2989. W. E. Gener, Wellington-street South, Strand, ‘‘ Paddles for steamboats 
or other vessels.” —A communication.— Dated 30th December, 1859. 

In carrying this invention into effect, the inventor proposes constructing 
an apparatus to be called the “rower” by placing a number of floats or 
= es parallel to each other, and at a suitable distance apart, the whole 

ing united together by metal rods at top and bottom, forming a framing ; 
this combination is fixed to three or more shafts, which, projecting from the 
vessel, terminate in cranks. One of these shafts is motived by the steam 
engine, and carries the others with it in its revolutions ; thus at each turn 
of the shaft the whole apparatus is plunged into the water, giving a direct 
eos to the vessel, similar to that given by a number of oars, present- 
ng this advantage, that the apparatus is at times completely above water, 


of these endless combs the fibre is brought to a point where an em, 
endless comb fitted with inclined teeth strikes into the fibre and draws 
out of the teeth of the pel of combs, lea the noils and dirt behind. 
The transfer of the fibre is assisted by a pair of short endless belts, set one 
on either side of this central comb, which belts are caused to hold the fibres 
against the sides of the comb. As this comb travels forward it is stripped 
by pairs of stripping-rollers which transmit the new cleaned fibrous material 
to a travelling endless belt, on which it is allowed to accumulate until a lap 
of the desired thickness is obtained. 


2983. T. AvcHINCLOss, Glasgow, “ Beetling and washing textile fabrics.”— 
Dated 30th December, 1859. 

According to one form of the machinery used in carrying out these im- 
provements as regards beetling or finishing, it consists of a irame made up 
of a pair of parallel vertical standards of cast-iron. attached together at the 
proper distance apart by suitable tension-rods. In the lower part of 

ese standards is a journal-bearing to receive the end journal of a large 
horizontal roller or beetling-beam, on which the cloth to be beetied is wound 
or beamed. Above these ngs in the standards is an arrang t of 
inclined slots for the reception of the ends of the spindles of two or other 
convenient number of beetling-rollers. These rollers are disposed so as to 








offering no hurtful resistance when the vessel is moving under the infl 
of sails or other means.— Not proceeded with, 


2995. T. C. Greeory, Glasgow, ‘* Railway carriages.” —Dated 31st December, 
1859. 


This invention relates essentially to the adaptation to railway carriages as 
at present in use on British railways, that is, without any alteration of the 
existing rolling stock in itself, of the comforts and conveniences (sleeping 
berths, waterclosets, &c.) of a steam vessel, so that long journeys may be 
accomplished with comfort to passengers, and without the necessity of the 
long stoppages now made.— Not proceeded with, 

2996. R. Gipson, Lincoln, ‘“ Permanent-way of railways.”"—Dated 31st 
December, 1859. 

This invention cannot be described in detail without reference to the 
drawings. 

3. W. Simons, Glasgow, *‘ Construction of ships or other floating vessels.” — 
Dated 2nd Junuary, 1860. 

This invention cannot be described without reference to the drawings. 

10. J. Horaiwer, Birkenhead, “ Iron wheel-way for streets and roads."”—Dated 
3rd January, 1860. 

The principle and novelty of this invention is founded on the fact that 
spheres touch only at a point. The improved wheel-way is formed by the 
arc of a circle of so large a radius that whilst it compels the wheel rolling 
along and over it to a linear friction, it will also permit it to rollina 
straight direction. 

28. A. Horwoop, Great Quebec-street, London, ‘‘ Signalling by electricity.” — 
Dated ith January, 1800. 
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rest with their whole weight upon the beamed cloth below the slots in the 
framing-st ds, answering werely as guides for the rollers in their 
rising and failing movements, The rollers are grooved circumferentially or 
otherwise, such grooves being so set as regards the individual rollers that 
they shall be either opposite or in line with each other, or “ breaking bond ;” 
the grooves or other surface-forms may also be of different shapes or pitches 
in the series of rollers. The machine is wholly driven by the spindle of the 
large roller or beam which projects at rose | end beyond the limits of the 
framing-standards. On each of these projecting portions of the spindle 
there is fitted loosely a rotatory cam-piece with several projections upon it. 
‘These cams are so disposed that in their revolution they elevate and let fall 
the beetling-rollers upon the beamed cloth by striking against the ends of 
the beetling-roller spindles which project beyond the framing-standards, 
The rate of revolution of these cams is brought up to what is required by 
spur-wheels upon the main spindle driving suitable trains of wheels, the 
last of which in each case actuates the cams. In this way, as the cloth- 
beam revolves, the beetling-rollers are rapidly elevated and let fall upon the 
beamed cloth, as the latter revolves compweratively slowly beneath them, 
and the cloth is struck, beetled, and finished to the necessary fine surface in 
a very rapid and effective manner. 
14. D. and 8. Bateman, Low Moor, near Bradford, * Cards for carding wool, 
é&c.”—Datkd 3rd January, 1860. 

The patentees prefer inserting an entire row of staples at cach revolution 
of the machine. The invention cannot be described without reference to 
the drawings. 


Ciass 4.—AGRICULTURE, 








This invention for improvements in signalling by electricity is i 
for the combined purposes of communicating signals from a railway station 
to a railway train when in motion by means of certain apparatus herein 
described, and of signalling to the station by a train when passing over a 
certain part or parts of the line. The invention may also be adapted to 
other purposes. The inventor places on the side of a line, and at any 
convenient distance from the station, a post furnished on top with a metal 
crook insulated and free to deflect when brought in contact with apparatus 
on the engine. Along each side of the engine is led a vulcanised 
india-rubber spring, partly enclosed in a metal tube, and having placed about 
midway from its points of suspension a large metal ring ; the indicator wire 
is connected to this ring and from it passes dowu the centre of the india- 
rubber spring to the coils of the indicator on the engine. When the engine 
passes the crook before-mentioned, contact is formed by the ring on the 
engine taking hold thereof. The metal cruok on the galvanised iron bar, as 
the case may be, is brought into connection with the station by means of 
the line wire which is insulated by a covering of india-rubber, and passes 
through the tubes and the interior of the insulators before stated. Li when 
the train passes the metal crook, or the insulated galvanised iron bar, as 
the case may be, is connected with a battery, a curreut passes which deflects 
the needle of the indicator in one or the other dircection, and signals 








“ caution,” ‘* clear,” and ** danger,” as may be arranged at the station. On | 


the engine or other convenient part of the train is placed an indicator, and 
in order that its indications may not be affected by the oscillation of engine 
or carriage, he suspends the same from its exterior case entirely by means 
of springs, by preference springs of india-rubber. The indicator which he 
considers most suited for the purpg@e is a magnetic needle mounted on a 
horizontal axis, and surrounded by coils of wire im the usual mauner. ‘The 
axis of the needie carries a light pointer exterior to the cviis to show the 
po-ition of the needle within. One end of the indicator coils is ted 
with the metal work of the engine, and through it with the earth. Lu order 
that the indicator needle may be retained in the position in which the 
current deflects it after the contact is broken, a retaining instrument is em- 
ployed. That which the inventor prefers is a small magnet resting on the 
axis of the needle, such magnet having sufficient power to retain the needle 
against the slight tendency its weight gives it to return toa vertical position, 
but not having sufficient power to interfere with its motion when actuated 
by the electric current. He insulates the line wire terminal, and provides 
an insulated stud or thumb-piece to releas: the needle when desired. The 
other end of the indi coils is ted with the apparatus for forming 
contact on the engine.—Not proceeded with 
30, A. V. Newron, Chancery-lane, London, “* Fitting the abutting ends of the 
rails of railways t "—A communication. — Dated 5th January, 1860. 
The object of this invention is to cut the ends of T-rails for railroads so 
as to form a peculiar kind of rebate or lap-jomt, by means of which the 
abutting ends of the raiis may be securely united together. The invention 
cannot be described without reference to the drawings, 








31. A. CuamBers, Bow, London, “ Working junciion signals on railways.”— 

Dated 5th January, 1860, 

The object of this invention is to prevent the possibility of contradictory 

signals being simultaneously given at the points of junction on railroads, 
or a safety-signal being shown when the points are in a corresponding 
position. For this purpose the patentee makes use of any suitable arrange- 
ment of stops or checks connected with the levers, whereby the points made 
use of for turning trains out of the main line into a branch or vice versa are 
moved, These stops are so arranged that when the points are set for trains 
running on the main line to continue thereon past the point at which 
another or branch line enters it, the signals referring to communication 
with the branch line will of necessity stand in the position indicatin 
“ danger,” and (by reason of the stops) cannot even commence being mov 
from that position until the contrary or main line signals have first been 
caused to assume the “anger” position, after which the points may be 
moved, and the act of moving them (the points) will cause the main line 
signals to become locked, and to remain immovably fixed, indicating 
“danger” until the contrary signal has been place again in the danger 

ition, in which it will be locked as before by the act of moving the points 

ek to their original position ; the act of moving the points invariably 
locking the one signal or set of signals in the “* danger” position, and leaving 
the other signal or set of signals at liberty either to be piaced in the position 
indicative of safety, or to continue in the danger position, Thus it will be 
understood that, when 'y (as in shunting) the whole of the signals 
may be kept at ** danger.” The same system is applicable also to the distance 
signals, to prevent their being shown in the safety position when trains are 
about to cross over one of the lines, 





Ciass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 
2970. A. V. NewTon, Chancery-lane, London, “‘ Submitting yarns or threads 
to the action of gaseous und liquid bodies."—A communication.—Dated 

20th December, 1859. 

This invention consists in submitting lengths of thread, while in motion, 
to the action of liquid or gaseous bodies tor the purpose, say, of dyeing or 
drying the same, and preparing it for spinning or weaving. 

2074. T. Tuomas, Rawtensall, Lancashire, *‘ Spinning fibrous materials,”— 
20th December, 1859. 

In carrying out this invention the patentee, instead of attaching the 
flyer to the spindle upon which the bobbin is Png as at present adopted, 
makes the flyer-spindie and the bobbin-spindle in separate parts, the flyer- 
spindle consisting of a tube, at the bottom of which are the arms of the 
flyer ; the tube fits and works in suitable bearings in the framework of the 

hine, and is mounted with a wharve of any required diameter. The 





pulley has its axis fixed in the pulley, and said axis fits into curved slots 
formed in the side plates of the block, so as to be capable of moving up and 
down the same. By thus constructing blocks, the necessity for employing 
blocks with two or more sheaves, as ly practised, is disp i with, 
less rope is required in q of its only having to pass over the 
aforesaid sheave and between the two pulleys, the effect Cates as follows :— 
In proportion to the amount of weight attached to one end of the rope, in 
like proportion will be the pressure upon the aforesaid movable pulley, 
thereby squeezing or wedging the rope between the two aforesaid pulleys, 
and thus producing the same effect as would be produced by passing a rope 
round a cleat in lowering weights, as commonly practised. Underneath the 
middle “‘ thwart ” of the boat the inventors affix two uprights, across which 
they pass pins, on which are hooks and catch levers, the outer ends whereof 

in opposite directions; the ends of said catch levers are connected 
together by a rope or chain, which passes loosely over the top of the 
“* thwart,” and a single rope passes from each of the aforesaid blocks over a 
head pulley fixed at the stem and stern of the boat, and to the end of such 
rope a link of iron is fastened, so that when such links are each passed over 
their respective hooks aforesaid, and the boat raised from abovethe boat 











material to be spun passes from the rollers through the interior of the tube 
to one of the eyes of the flyer, and from thence to the bobbin, which is 
fixed to a spindle turning on bearings in the lifting-rail, the necessary drag 
being obtained in any suitable manner. Motion is first given to the spindle- 
flyer, the thread from which moves the bobbin-spindle and bobbin.—Not 
proceeded with. 

2980. Sin P. Fairbairn, Leeds, “ Combing silk, flax, dc.”—Dated 23th 

December, 1859. 

The patentees provide a pair of endless combs which they mount upon 
drums made adjustable to draw the combs to tension, These combs they 
set a little on the incline, and so that they will work abreast of each 
other. The fibre to be combed they feed on to the teeth of the parallel and 
adjacent sides of these combs, to which a continuous traverse motion is 
given by means of a gill, which receives an intermittent axial motion for 
the purpose of detaching portions of the fibrous material from the feed- 
table, and delivering the same to a pair of feed-rolls which have a continuous 
motion, aud therefore draw it out of the gill-pius, and in turn deliver it on 
to the endless combs. A recip’ brush then descends and thrusts the 
fibres into the teeth of these travelling combs. By the forward movement 





Including Agricultural Engines, Windl , Impl ts Flour 
Mills, &e. 
ll. L. B. Outivier, Boulevart St, Martin, Paris, ** Ploughs.”"—Dated 3rd 
January, 1860. 


This invention cannot be described without reference to the drawings.— 
Not proceeded with. 





Ciass 5.—BUILLDING. 
Including Brick and Tile Machines, Lricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, Se. 


2084. W. Smiru, Kilmarnock, N.B., “ Vent or chimney linings.” —Dated 30th 
cember, 1559. 

This invention consists in the arrangement or construction of vent or 
chimney linings of fire-clay, or a composition thereof, as well as smoke- 
preventive and ventilating apparatus connected therewith, According to 
this vention each chimney has fitted into its bottom or lower end, imme- 
diately above the part where the tup edge of the grate joins up to the lintel- 
brace or upper portion of the mauntel-picce, a fire-clay lining piece formed 
with a wide oblong throat to embrace the space over the fire-grate, The 
lower edge of this lining pi.ce or ** oncome,” a» it is technically termed, is 
formed with a horizontat flange all round, and the flange on the front edge 
is thus made to answer a» the lmtel of the chimney-piece, no other lintel 
being required, This improved * oncome ” being of oblong form, and dis- 
posed with its shortest diameter across the thickness of the wali iu which 
the chimney is situated, a saving is effected by securing the non-necessity of 
cutting away any of the structure of the wasonry or mantel-piece, whilst 
sufficient area is afforded for the due covering-in of the necessary space 
above the fire-grate, The wide throat of the lining or “ oucome ” is con- 
tracted upwards to the vecessary area of the lining, aud the latter is then 
continued up by fitting in sections of line of the proper size, the first 
section of the lining having bottom edge flanges tor building into the 
masonry, thus forming a support and preventing undue downward pressure 
upon the “‘oncome,” As a back smoke-preventive a metal door is fitted in 
above the “ oncome,” aud so as to work in the interior of the lining.—Not 
proceeded with, 

1. J. Luis, Welbeck-street, London, “ Brick-making machine."—A communi- 
cation.—Dated 2nd January, 1860. 

This apparatus is composed of a cast-iron mould, a wooden piston, the 
top of which is covered with an iron plate, and a lever furnished with two 
hooks, by the aid of which it is hung, this lever acts as a press or pile 
hammer, being raised aud forced down by a man, Two swinging arms, having 
a notch ata certain height, catch and hold the lever hammer when not in 
use ; the bottom of the mould is formed by the piston, which is raised by 
meaus of a lever worked by the foot.— Not proceeded with, 

2. J. Luis, Welbeck-striet, Cavendish-square, London, “* Safety-lock."—A com- 
munication.— Dated 2nd January, 1860, 
This invention cannot be described without reference to the drawings. 





Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 


4 
2900. J. WuirwortH, Manchester, ‘* Projectiles.”— Dated 30th December, 1859 
This invention consists, Firstly, in so forming the projectile that the rear 
part, which is behind the centre of gravity, may have a proper relation to 
the fore part, which is in front of the centre of gravity, with regard to their 
respective shapes. The shape of the fore part depends upon the purpose 
for which the projectile is to be employed, and may be more or less pointed 
or curved or flat fronted. ‘The rear part is made to taper, and the weight, 
form, and degree of convergence given to it must be determined by and adapted 
to those of the fore part. The parts thus mutually adapted present their 
surfaces to the action of the air under conditions most favourable to the 
accuracy, velocity, and range of the projectiles. For projectiles intended to 
be used for loug ranges, the patentee employs the shape of front whose 
longitudinal section is nearly tuat of a solid of least resistance, having the 
frout somewhat rounded. ‘I'he rear has a taper shape adapted to that of the 
front in such a way that the air displaced by the front part is allowed to be 
replaced in the rear as soon as possible. The middle part is left parallei for 
a sufficient length to prevent windage, but not too long, as that would 
diminish the flight, the quick replacement of the displaced air being im- 
The invention cannot be described without reference to the 
drawings. 


51. B. Bayiss, Aston park, near Birmingham, ‘' Breech-loading dre-arms,”— 
Dated 7th January, 1800. 

This invention consists in simplifying the means of actuating a movable 
plug by which the breech behind the touch-hole is opened and closed for 
receiving the charge. The patentee effects this by allowing the barrel to 
extend in the ordinary way about 3 in. behind the true breech for holding 
the cartridge during the time of its discharge, and by fitting a stout vertical 
pin through the extreme end of the barrel, and down through the stock and 
trigger-guard ; to the lower end of this vertical pin a lever is fastened, which 
lies (when out of use, along below the trigger-guard, In loading, the plug 
is pulled back by turning the pin (before referred to) nearly a half way 
round, which turns in the same direction an eccentrie plate or cam, that 
works through a horizontal slot formed in the breech-end of the barrel ; this 
plate is so formed that its curved and inclined surfaces have the effect of 

ulling back and impelling forward the plug for opening and closing the 
—, in manner following:—When the piece is discharged, the mere 
removal of the finger from the trigger, and applying it to the lever before 
named to turn it round, will open the chamber for receiving another 
cartridge, when the plug may be again replaced, and if not completely 
closed the act of cocking will thoroughly secure it, 





CLass 7.—FURNITURE AND CLOTHING, 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


2997. H. Munster, Brighton, “ Billiard and other tables."—Dated 31it 
December, 1859. 

The First part of this invention relates to the construction of the cushions 
of billiard and other tables, by which are combined more per-ectly than has 
hitherto been done the following advantages, viz., First, strength of re- 
bound of the ball from the cushion; secondly, accuracy of the angle of 
rebound ; thirdly, absence of all jump in -the rebound. The object of the 
Second part of these imp ts is to diminish the mechanical difficulties 
in the way of accurate playing, so far as it principally depends upon the 
av td being enabled to use his cue nearly in a horizontal position, and this 
without causing any tendency to jump, but, on the contrary, ing him 
to play with any strength without danger of jump, and also by having 
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facilities for striking the ball in certain ay a at many more points than 
can be done at present, and by having the exact surface of a double square 
and no more available for the play of the balls. 


6. A. Paixce, Trafaigar-square, London, “ Pianofortes."—A communication. 
—Dated Ind January, 1860. , x 

This invention consists of two parts: First, on the back of the piano is a 
wooden frame, like other pianos, but much lighter, being only a third or 
fourth of the usual thickness, as it bears only the smallest part of the force 
of concussion of the strings. Secondly, metal bars are employed to bear 
the principal force of the strings, and, to make them as effective as possible, 
they are placed between the sounding-board and the strings ; five or more 
metal bars are used, according to the construction of the back framework, 
and extend in the same direction as the strings, and are fastened in the rest- 
plank near the piano pins, and below on the iron plate on which the strings 
are fixed. The difficulty to overcome here is the rest-plank on the sounding- 
board. Upon this plank the strings rest, which do not allow the passage of 
the metal bars between them and the sounding-board, but the metal bars 
are carried from the rest-plank to the lower part, where an opening or hole 
is made in the sounding-board for every bar, and through which they are 
brought to the iron plate above mentioned to resist the entire force of the 
contraction of the strings. T back frame and bars are connected hy 
screws and metal bolts, which serve to keep the bars in a straight and firm 
condition. 
12. E. Cuetwyn, Worcester, “ Gloves.” —Dated 3rd January, 1850. | 

This invention consists in a mode or modes of shaping or forming and of 
connecting together the pieces or some of them, namely, the shaping or 
forming them so as to lap against the adjoining pieces to a sufficient extent 
to obtain two or more independent fastenings or connections instead of one, 
and the sewing, stitching, securing, or fastening together the edges of the 
pieces so lapping against, to, or upon the adjoining pieces, and within or 
away from the edges of the said adjoining pieces, so as the better to dis- 
tribute the strain over the surfaces of the respective pieces.—Not proceeded 
with, 
32. G. SampLE, Montague-place, Whitechapel, London, ** Boots, shoes, clogs, 

de.” — Dated 5th January, 180. c 

This invention consists in making boots, shoes, and such like coverings 
for the feet in the following way, that is to say :—The inventor proposes to 
make the soles and heels thereof of wood and leather, and the waist of 
leather only. This combination of wood and leather in the manufacture of 
shoes and clogs forms no part of this invention, except in so far as relates 
to the method of connecting such iw aterials together, and to the uppers, in 
the following manner :-—The upper being lasted in the usual way, a half 
sole of wood is then connected thereto either by sprigs, nails, or screws from 
the outside, and to this wooden sole a leather is affixed by sprigs or other- 
wise ; the waist of the boot or other covering for the feet is then affixed to 
the upper by sprigs or nails, the said waist if desirable being extended 
under the heel part of the upper; a heel of wood is then affixed to the 
upper by sprigs or nails from the inside thereof, and finally the bottom of 
the heel is covered with a piece of leather. In making clogs according to 
this invention he proposes to make the soles and heels thereof cither of 
wood only, o¢ of wood and leather, and connects them to the upper, as 
before stated ; and he also makes the waist of leather.— Not proceeded with, 














Ciass 8,—CHEMICAL, 


Including Special Chemical and Pharmaceutic al Preparations, kuel 
and Lighting Materials, Preparation and Preservation of # ood, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §¢ 

7. 8. Rowsorrom, Putney, and 'T, Grarvon, Derby, ‘‘ A composition for ren- 

dering wninflammable, linen, cotton, silk, de.” —Dated 2nd January, 1860. 

The patentees use bi borate or borate of soda, or of potash, magnesia, or 
other base, which is to be mixed with the mucilage or jelly of quince, 
marsh-mallow, linseed, tapioca, dextrine, or gum of any kind, or of any ani- 
mal or vegetable substance. To this may be added, as required, a portion 
of carbonate of soda, potash, or magnesia (according to the base used), 
which tends to neutralise any excess of boracic acid, and thereby destroy 
corrosive quality, and render the whole mass more easily combinable. This is 
thoroughly incorporated with starch, and well dried and ground, when it 
may be used as starch is ordinarily used, which will have the effect of ren- 
dering the fabrics uninflammable; or it may be used as a varnish, to coat 
paper and other inflammable substances; and to render it suitable asa 
rinsing or dipping fluid; it may, be used in a diluted state, or the boracic 
acid compounds may be used for this purpose, without admixture with the 
starch or muci 
23. M. A. F. Mennons, Rue ce Ul’ Echiquier, Paris, ‘* Fertilising compound for 

agricultu: al purposes,” Dated 4th Jarwary, 1860. 

In carrying this invention into effect, according to the percentage of 
fertilising agents required in a given bulk of the manufactured product, 
@ quantity of urine, say, 25, 50, 75, or 100 gallons, is placed in a suit ble 
reservoir closed by a shallow vessel, the bottom of which is formed of wire- 
gauze or other open-worked material. On this shallow vessel is spread a 
mixture of, say, two, three, four, or five quarts of pulverised vegetable 
charcoal, and from five to ten pounds cach of mould and sulphate of lime, 
This absorbent mixture being thoroughly saturated by the ammoniacal and 
other gases, dis.ngayed from the urine, is removed from its recipient and 
blended with a fresh quantity of 25 gallons of urine, to which are added 
about two and a quarter pounds weight each of phosphate of ammonia, phos- 











phate of lime, ammouiacal phosphate of magnesia, nitrate of potass, nitrate | 


of soda, sulphate or nitrate of magnesia, chloride of sodium, and about four 
and a half pounds weight of sulphate of iron, or of crude sulphate of zine 
and magnesia, mixed in equal parts, and finally above fourteen pounds 
weight of sulphate of lime. The whole being thoroughly incorporated, is 
brought to the consistence of a compact paste, by the addition of, say, about 
2 ewt, of calcined clay (argil), The mass is then dried and reduced to pow- 
der for use. 

26. P. J. Worsuny, Rotherhithe, London, * Separation of silver and lead."— 

Dated With January, 1800. 

This invention relates to the separation of the rich alloy from the crystals, 
and consists, First, in drawing off the fluid alloy from the crystals by means 
of a hole or holes in the pot or vessel in which the mixture of tluid alloy 
and crystals is contained, For this purpose the erystallising oe or vessel 
in which the mixture of fluid alloy and crystals is contained, instead of 
being a plain pot, as hitherto, bas a bole oc holes through it by which any 
liquid inside the pot or vessel can run out, This hole or holes is kept stopped 
by a plug-cock or other usual method during the melting and cooling, until 
the operator considers the quantity of crystals formed suilicient. The hole 
is then opened and the liquid alloy run out by the hole while the crystals 
remain in the pot or vessel. Yo aid the draining of the crystals they may 
be stirred as in the ordinary process until the whole of the liquid alloy has 
been drawn off. In addition to the perforated crystallising pot, the patentee 
uses a strainer or false bottom made of iron or other suitable material 
pierced with holes of suitable size placed over the hole or holes in the 
crystallising pot, so as to prevent the crystals passing through the hole or 
holes while the liquid alloy is allowed to drain through. The strainer may 
cither be loose and merely laid over the hole or holes, or it may be fastened 
down, or it may be made in one piece with the crystallising pot or vessel, 
54. H. Cuancn, Birmingham, and TV. Howsuh, Smethwick, Stagordshire, 

** Glass.” — Dated 7th January, 1860. 

The patentees state that they have found that, in the manufacture of 
certain kinds of glass, it is desirable, not only that the melting process 
should take place in a covered pot, but likewise that the melted glass should 
be poured out or cast from a covered pot, whether such casting be upon a 
surface or into moulds or vessels, And this invention consists in employing 
a covered pot, not only in melting, but also in pouring out or casting glass, 
61. W. H, Thorntuwaire, Newgate street, London, “ Improvements in the 

treatment and reduction of ores, and in Hie manufacture of ivon and steel, 
and ia the construction and mode of working the furnaces employed in 
such said manufacture.” — Daled lth January, 1800. 

This invention relates to a method of operating upon ores or metals when 
considerable heat is required to produce chemical changes, and when the 
fuel is not allowed to come in contact with the ores or wetals operated upon, 
The plan which the patentee proposes to adopt for effecting this consists in 
the introduction of cold or heated air, or oxygen yas, or mixtures of the 
same into the furnace, so as to be commingled with the combustible pro- 
ducts of the fuel, and at the same time cause the mixture to impinge or be 
projected on the mass of mineral to be operated upon after the manner 
of a blow-pipe, and hence, by regulating the supply and the force with 
which it is projected, produce a greater or less degree of oxidation or de- 
oxidation, and a more vr less intense heat, as may be required. 




















Cass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical Apparaius, Galvanic Batteries, Ye. 


47. W. Hooprr, Mitcham, Surrey, ‘* Luprovenents in reworking compounds 
of india-rubber and sulphur, ond in insulating tdegraphic wires or con 
uctors.” — Dated bik January, 1860. 

In reworking compounds of india-rubber and sulphur the inventor 
reduces the same to a pulp by grinding them with naphtha or solvent, and 
he adds to this mixture raw india-rubber and sulphur; in this state the 
mixture is moulded or otherwise brought to the form desired, and is after- 
wards exposed to heat to cure it, as is ordinarily practised in curing com- 
pounds of india-rubber and sulphur. When copper wires or conductors are 
coated with compounds of india rubber and sulphur the sulphur is found to 
eat injuriously into the substance of the copper wire ; to avoid this he coats 
the wire with a layer of copper or other metal before applying the com- 
pound containing sulphur.—Not proceeded with. 














Ciass 10.—MISCELLANEOUS. 


Including all Patents not found under the preceding heads. 


2942, G. G. and J. W. D. BuowN, Deptford, Kent, ‘‘ Oil lamps.” —Dated 24th 
December, 1859. 

These lamps are intended chiefly for railway carriages, and other over- 
head lights, and the invention consists in causing the wick-holders, say 
three, to project at an angle from the top and outer edge of an oil reservoir, 
and in fitting to the reservoir a hollow ring or guard, the lips of which, 
where cut away for the passage of the wick-holders, project sufficiently far 
to catch or take up any overflow which might take place from the wick- 
holders. The lower part or bottom of this guard communicates with perfo- 
rations made in the reservoir, through which the overflow oil is returned. 
—Not proceeded with. 

2043. F. G. Spinssury, Bow, Middlesex, “A certain translucent or trans- 
parent fabric, and the applications of the same.” —Dated 24h December, 
185 


To make this translucent material the patentee selects those fabrics or 
natural products which are most translucent in themselves, such as the 
finest tissue-paper, muslin, skin, or perforated card-board. A sheet of 
either of these he dips into a solution of silicate of soda or potash, usually 
called “soluble glass,” either by itself, or mixed with phosphate, borate, 
or tungstate of soda or potash. The sheet when pressed and dried is com- 
plete, and is the simplest form of the invention. He finds it useful, how- 
ever, to give the fabrics a previous preparation, so as to render them as 
translucent in themselves as possible before applying the soluble glass, and 
he sometimes, for ornament or streagth, combines two fabrics together, 
Having thus obtained the translucent material he applies it to any purpose 
requiring a transparent medium, aud specially to the following purposes :— 
First, he makes it into small boxes or cases to be filled with tallow or other 
material in the same manuer as what are called “ Child’s night-lights,” and 
so obtains shadowless night-lights ; Secondly, he makes it into shades to be 
fitted on candles or other its to enable thein to be carried about with the 
same facility as in a lantern; Thirdly, he employs the translucent material 
either in sheets by itself, or stretched on a frame as a substitute for wire- 
blinds for windows ; lastly, he em;loys it instead of the ordinary tracing- 
paper used by artists and engineers. 


2951. W. E, TayLer, Russell-place, Bristol, “ Tvoth-brushes, de.”—Dated 27th 
December, 1859. 
According to this invention the hairs before being inserted are tied ina 
single knot, as one would tie a piece of string. They are ot tied separately, 
but in a small bundle—that is to say, about as many as would form a single 
tuft of bairs in a brush made after the usual plan, which is technically called 
drawing. The bundle of knotted hairs is then doubled up as one would 
close an open carpenter's rule, or shut a razor, the bend or doubling being 
just at the knot. The hairs are then secured in that position by means of 
a string tied round them, or any other suitable means, just above the knot, 
after which the hairs are cut off an inch or more above the knot and then 
inserted in the stock or brush from the back instead of from the front 
thereof as is usually done: the cut end is pushed in first. 









at the back than the front, but the brush may be made if the holes are the 
same size all through.—-Not proceeded with, 


2952. J. J. Housr and H. A. Mantin, Watson-walk, Shepield, “ Indexes.”"— 
Dated 27th December, 1859. 

This invention consists ina new. arrangement of the index of books, so 
that when in use the index will allow of being folded or opened cut beyond 
the book, and allows of the leaves of the said index being used or referredto 
without the necessity of turning over the leaves of the book.—Not proceeded 
with, 

2953. X. C. De Nasat and A. C, De Napat, ri 
domestic animals.” —Dated 27th December, 155. 
This invention cannot be described without reference to the drawings. 


> 


8, “* Apparatus io shear 





2955. W. Marigon, Stanhope strect, Hampstead road, Middlesex, ‘* Ladders.” — 
Dated 27th December, 1859. 

This invention consists in making the several rounds of a ladder witha 
shoulder at each end, and letting in or housing the same a little way into 
the inner sides of the laider, and at the same time letting in the pins or 
reduced ends of the rounds into holes bored quite through the sides, the 
said holes being made to taper i:wardly so as to allow for the expansion of 
the pins caused by wedges driven into the ends of the pins fron the outside, 
the said ends being finished flush with the outside.— Not proceeded with. 








’ 


2961. F. P. Tannianp, Beaume, Cote-d’Or, France, * Indicating the time in 
music.” — Dated 28ih December, 1559. 

The obj ct of this invention is the production of a new metronome, and 
the apparatus consists in an ordinary pendulum composed of a tress er 
riband, to the extremity of which is attached a cylindrical metal box, 
serving as a weight. Within this box is an axle, around which the riband 
or tress winds, and thereby the pendulum may be lengthened or shortened, 
making its swing more or less rapid, aud thus determine the time as indi- 
cated in music for Maetzel’s metronome, the indications being marked on 
both sides of the riband ; and to avoid great increase in its length, and long 
duration and indecision in its orcillation, one of the two sides of the riband 
will be marked with ciphers placed at the side of double lines, as an indica- 
tion that two oscillations of the pendulum must be taken for one mus 
beat ; and on the other side of the riband figures are placed against single 
lines, indicating that each oscillation marks one musical beat. At that end 
of the riband which is not fixed to the axle is attached a small metal plate 
to be held iu the hand, and irom the point of suspension of the pendulum. 
To arrest the tress or ritand at the divers lengths which may be necessary 
or desired, the patentee places a small bolt or catch within the cylindrical 
box, which catch is worked by an exterior button, and, pressing the tress or 
riband against the opening in the box, prevents it unwinding or rolling up, 
and the same small catch, when the riband is rolled up, passes into a smail 
hole in the suspension plate, and thus closes the instrument. 
the cylinder is hollow, having within it a small metai plate set in lead or 
other suitable material, the effect of which is that, on blowing into the 
cylinder, the note da is obtained, and thus the instrument also serves as a 
diapason, 


2965, A. J. Metuuisn, Holborn-ba.s, ** Cameras,”—Dated 28th December, 1859. 

For the purposes of this invention, in order better to construct cameras 
of thin sheet metal, and +o as at the same time to obtain compactuess and 
lightness with the requisite degree of strength and stiffness, the inventor in 
constructing the body of a@ camera and the dark slides uses thin sheet metal, 
which he strengthens on one or both sides with ribs of flattened wire, or 
rods or strips of shect metal, which are soldered or fixed by rivets or screws 
to the thin sheet metal of which the top, bottom, sides, and other parts are 
composed ; and in some cases he turns up the edges of the thin sheet met: l, 
and at other times he corrugates the thin sheet metal, by wich great stiff- 
ness is obtained. In folding-cameras, where the joints butt or vo 
together, he applies in each case a strip of metal or other opaque material, 
or fixed to one of the two parts, so that when in use such strips overlap and 
cover the joint between the folding parts of a camera, thus preventing the 
light passing through.—Nol p:oceeded with. 


2966. U. T. Pr Peak-iill, Sydenham, ** Apparatus for keeping tine ”— 
Dated 2th December, 1859. 

For the purposes of this invention a tube is employed, bent into the form 
of a ring or spiral. This ring or spiral is, by preference, of gutta-percha, 
though glass or other material not prejudiciaily acted on by mercury 
may be used. This hollow ring or spiral is mounted ou, and turns with, an 
axis on which there is a pointing-hand, which points to « graduated fixed 
dial. The axis of the hollow ring or spirai turn. in bearin to bring 
the centre of the axis to correspond with the coutre of Une sted dal. 
The two ends of the hollow ring or spiral are connected together by a tube, 
in which is placed cotton or other suitable material, such as will allow 
water or «ther liquid to filter through gradualiy. A portiow of the interior 
of the hollow ring or spiral is occupicd by a stuall queutity of mercury, and 
the rest of the interior of the heilow ring or spiral is filled with a liquid 
(by preference water), having mixed with .t such a quantity of alcool as 
will prevent the mixture freezing. The axis of the h Jiow r r spiral 
has on it a pulley or drum, on which is wound a cord, the end of which is 
weighted to such an extent as to tend to rotate the axis, together with the 
hollow ring or spiral, in the opposite direction to that in which the mercury 
tends to settle down to the lowest poi.t or part of the hollow ring in which 
it is contained. By this arrangement the wereury will be constantly forcing 
the other liquid to filter through the ports where the two ends of the riug 
or spiral are connected, and have inte: posed between thein filtering or porous 
matters, and the requisite adjustment is obtained by applyi dditioual 
mercury, or removing part of the weight wiich is stispended to the cord or 


chain. 
2975. T. S. Cressy, Burton-on-Trent, 
Deceinber, 1859. 

For the purposes of this invention the staves to form a cask are set up 
in three hoops, as is usual, the «nds of the staves being held close toyether 
at one end, and being at a distance apart at the othe i; in this state the 
cask is inverted over a standard which rises from a plate forming the bed of 
the machine, aud level with the floor of the workshop. On this bed the 
lower ends of the staves rest, and a cross bar is put over th: upper eud of 
the cask, and is attached to the top of the standard; this bar serves to pre- 
vent the cask rising while the trussing proceeds. Underneath the cask and 
around the standard 1s a fire-grate, tie fire which it contains serving to 
soften the staves and cause them to bend freely. Around Une cask a wumber 
of levers are artanged radially to it, and they are jointed at their outer euds 
to the bed-plate. Eagh of these levers at its inner end carries a circular are 
of the same radius or thereabouts as the circle into which the ends of the 
staves have to be drawn, and near its inner end each of the levers is con- 
nected with a rod which at its other end is attached to a frame car able of 
being drawn downwards by a screw or other suitable power. 
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* Trussing cusks."—Daled 20th 
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The holes for the | 
reception of the hairs thus knotted and tied are made by the inventor larger | 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Coriespondent.) 

TERMINATION OF THE QuaRTERLY MeErinos: The Meetings Reviewed: Cur- 
rent Orders: Continental Prospects—Pic Iron: Few Sales: Rumoured 
Reduction of Make—VRickEs oF Finisuep AnD Pic Inon—LocaL IysoLven- 
cles—Coat AND IRONSTONE TRADE—INVENTION TO PREVENT OveR- 
WINDING; Model Exhibited —GeENERAL HarpwarE Trapes: Home and 
Foreign Demand —-Tue French TREATY AnD CERTAIN MsTAL TRADES— 
Faerors’ QuaRTERLY MeEtines: A New Practice—Taz Cunarp Live 
AND THE IRonMASTEsS— COVENTRY WEAVERS’ DisPuTE: Employers’ Version : 
Rioting : Monster Meeting— INTIMIDATING CHAINMAKERS—MUSICIANS AMONG 
THE ForGrs—FataL RattwaY ACCIDENT. 


Tue Quarterly Meetings for Midsummer this year terminated at 
Dudley, on Saturday last. The meeting of Saturday was thinly 
attended, and was chiefly of a conversational character. As is the 
cases respectively of Walsall, where the series nominally begins, and 
Stanbridge, where the meeting is held on the Friday of the meeting 
week, the Dudley meeting is no longer of much account to iron- 
master’. On Wednesday last, at Wolverhampton, there was great 
lassitude, scarcely a transaction was reported; and in Birmingham 
(yesterday) there was only very little more done. The impression 
prevailing as to the business of the Quarterly Meetings was, that 
whilst no great amount of business has been transacted, yet that a 
quiet trade was done. The sales, however, had reference to much 
smaller lots than usual, with reference both to finished and also pig- 
iron. At the same time it must not be forgotten that the character 
of quarter-days has greatly altered. Purchasers are gradually 
departing from the custom, hitherto so general, of buying large lots 
once a quarier. Now-a-days they order by telegraph or letter as 
they require, and procure the goods in a very brief period by railway 
conveyance for the greater part. By these means they avoid the 
necessity for keeping large stocks, and they participate in the benedt 
—if any—of the slight fluctuations in prices; which, although 
regulated by the standard rates as determined upon at the Quarterly 
Meetings, yet are certainly not invariably the same. The orders 
that have been received in the week have been few and of small 
value. Nevertheless they have been such as to enable the makers of 
best finished iron to keep nearly all their hands in tolerably full work. 
The producers of inferior descriptions are pressing for orders. 

“With regard to future prospects (says Mr. Samuel Griftiths in his 
last Circular), much depends on political events in Southern Italy, 
which at present are in rather an ambiguous position; however, in 
the event of the establishment of a strong and really Italian Go- 
vernment ut Naples, with the good King of Italy and Count Cavour 
at its head (a solution of the Italian question which we hope soon 
to witness), we think the question of the south would be settled, and 
afford well grounded hopes for a great revival in the demand for 








| iron for the ports of Genoa, Leghorn, Naples, and Civita Vecchia. 


We know that it is the intention of the Italian Government gradu- 
ally to abolish the duties on iron and steel; and we have it on the 


| very highest authority that the deputies trom Modena, Parma, 
| Tuscany, and the Romagna, are all strong supporters of the great 


The axle of | 





Count Cavour in this free trade policy; aud what is still better, 
England is represented at Turin by Sirdames Hudson, who has done 
as much service and honour to his country in watching the interests 
of the iron trade, which he thoroughly understands, as his trans- 
cendent abilities have rendered to the whole world in the sound 
advice tendered to the court of Turin, and the honourable and 
patriotic way in which England has been represented there through- 
out all the Italian difliculties.” 

Pig-iron is remarkably inactive, and it is again asserted that 
certain makers who can atford to do so will reduce the make so as to 
keep down prices. 

The official list of prices of Staffordshire finished iron is as 
follows:—Common Statlordshire bars, £7 1s. ewt.; the work’s best 
bars, £8 10s.; sheets, £9; doubles, £10 10s.; nail sheets, £8 10s. ; 
latten, £12; bo'ler plates, £9, best and best best in proportion ; 
common rods, £7 1's.; hoo £8 10s. % gas strip, £8; Canada 
plates, £12, and all other sorts in proportion. Welsh bars, £5 10s. 
to £5 19s.; rails, £5 5s. The current prices of pig-iron, Staflord- 
shire cold blast, £4 5s.; best native hydrate pigs, £3 12s. 6d. to 
£4 2s, Gd.; first class All Mine grey forge pigs, £3 73. Gd. to 
£3 12s. Gd. ; good mine pigs, with a modicum of flue cinder, £2 17s. 6d. 
to £3; mine pigs deteriovated by cinder, £2 12s, 6d. to £3; Cleaton 
Moor hematites, £3 11s. 6d. to £3 12s. 6d ; Workington hematites, 
£3 11s. to £3 12s. 6d. ; Kirkless Hall hematites, £3 10s. to £3 12s. 6d.; 
Barrow hematites, £3 12s. 6d. to £3 lés.; grey forge cinder pig- 
iron, £2 10s. to £2 15s. ; white forge cinder pigs, £2 5s. to £2 10s. ; 
melters, Nos. 1, 2, and 3, £2 15s. to £2 17s. 6d.; superior makes of 
All Mine melting iron, £5 7s. 6d. to £3 17s. 6d., according to make 
and quality; favourite Shropshire and Forest of Dean brands, 
£4 5s.; northern hematites from £3 1Us. to £3 15s., according to 
brand and quality. 

An adjourned meeting of the creditors of Messrs. Thomas Morris 
and Son, of Tipton, was held at Birmingham, on Monday, this 
having been convened by the inspectors to whom had been delegated 
the working of this estate. The firm stopped in 1857, and several 
meetings of the creditors were held at that time and early in 1858. 
The mines were represented to be valuable, and upon that represen- 
tation the creditors consented to keep the concern out of the Bank- 
ruptey Court. Mr. George Skey, Mr. Simeon Bradley, and another 
creditor were appointed inspectors, with powers to go on with the 
working until the creditors had received 10s. in the pound. The 
estate has, however, only yielded half-a-crown in two years anda 
half, and it may be presumed that the inspectors were anxious to be 
relieved from such an unproductive labour. ‘This has now, we 
believe, been eflecied. The Birmingham Banking Company, who 
are mortgagees, will take to everything—mines, plant, machinery, 
and engines; and in consideration thereof will pay to the unsecured 
creditors a further instalment of 3s, 3d. in the pound. At the time 
of the stoppage the amount owing to unsecured creditors was 
£20,000, 

The meeting of the creditors of Mr. Foster's bank, at Bilston, has 
been held; and Mr, Cross’s lisbilities, still maintained on the part of 
the bank authoritics to be at least £14,000, have been atoned by a 
promise on his part to pay £8,000, for which he has given security 
worth about £4,000 or £5,000. This amount, added to the assets of 
the bank, show a dividend of some 12s. The small hardware trades 
about Willenhall and Bilston will not, therefore, it is hoped, be 
ailected so seriously as was at first feared. 

The coal trade still remains inactive, but prices continue firm. 
Domestic consumption will not increase to any extent till after 
harvest, and then the country trade by rail and water will begin 
to improve, as parties generally at that period contrive to lay 
in their winter’s stocks. There is a good deal of coal and coke being 
brought into the district from a distance, which, at this period of 
the year, affects the home produce as regards demand. Ironstone of 
Be d quality is firm at our last quotations, and meets with a ready 
sale. 

An invention has been on exhibition in Birmingham and Wolver- 
hampton to prevent over-winding at pits. It is thus referred to in 
a local paper :—The invention has for its objects, first, the prevention 
of accidents from over-winding, or rather the prevention of over- 
winding itself; secondly, the rendering it impossible for any person 
accidentally to fall into workin shafts. ‘These two objects the 
model seenis to carry out most thoroughly, for with reference to the 
first we may observe that, if the engineer were to start his engine 
and not again enter the engine-house, the engine would stop itself 
when it had drawn the skip or load a very small distance beyond 
the usual landing-place, and would in no case raise the load higher 
than a foot above the ground. According to the model, too, it is 
proposed that the accidental falling into working shafts shall be pre- 
vented by working the pit with a good permanent fence all round, 
to consist on three sides of the pit of good posts and rails, or, if pre- 
ferred, a wall, with a sunk fence on the fourth side. It is diiicult to 
descrige without the aid of drawings, so as to be thoroughly under- 
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stood, the proposed mode of carrying out the invention, but hae - 
happy tostate that the apparatus will very soon be really at — . t e 
“ey of Messrs. Addenbrooke, Smith, and Pidcock, Rough Hay, 
Darlaston, and it is hoped that our next publication will contain a 
notice that the invention is at work, and ready to be inspected by 
any one interested in such matters. The most simple description of 
the mode of working the invention is this :—On each side of the 
mouth of the pit is laid a rail, running towards the engine, as far as 
is found necessary, up a slight incline. On this pair of rails runs on 
wheels a frame or tram, 13 ft. high, with a proper pit pulley fixed on 
it. This frame is firmly locked in its proper position over the shaft 
till the load it is winding out of the shaft rises just clear above the 
surface, when an enlargement on the chain or rope comes against 
an eye ina lever, through which the rope constantly runs; the lever 
is consequently raised, and in its action unlocks the frame, and 
permits it to travel, load and all, up the incline, clear away from the 
shaft, as far as is wished The load is then taken away, and a fresh 
one substituted, a catch withdrawn, and, as soon as the engine man 
reverses his engine, and consequently slacks out the band, the frame 
rises up the slacked band by running quietly down the inclined rails, 
and without any further attention, occupies its proper position over 
the pit, firmly locking itself there till such time as it has lowered 
the band to the hottom, and raised its load again to the surface. 
There is also an apparatus to prevent serious accident in case of 
breakage of a rope or band. The inventors of the whole system, 
and also the patentees, ure Mr. George Addenbrooke, of Greenhill, 
Wombourn, and Mr. Frederick Lewis, of Penn Fields, W olver- 
hampton, either of whom will be glad to give any further in- 
formation. he we 
With respect to the general hardware trades of Birmingham and Wol- 
verhampton and their surrounding districts, there is a conviction, in 
some minds, that trade is gradually returuing to a healthy condition. 
The more genial weather has undoubtedly bad much to do with this ; 
it has given rise to more confidence with regard to the growth and 
development of our own cereals, whilst the highly encouraging 
accounts relative to the harvest from other countries are suiticient to 
remove much of the apprehension previously felt as to the prospect 
of a winter of high prices as regards food. Considerations of this 
character have imparted a seasonable stimulant to the home trade. 
For several weeks past the country shopkeepers have been slow in 
ordering goods—a general disposition prevailing to keep stocks low, 
instead of keeping them up to the usual standard ; but within the 
last week or ten days less of that reluctance has been apparent. 
The factors’ orders have been much better, at least, if we may judge 
from the number which have been distributed amongst the manu- 
facturers, the bulk of them being for the class of articles most in 
domestic use. The only branches which appear to be flat are the 
chain, cut nail, brass padlock, and bright cupboard lock trades. The 
tin and japan, hollow ware, and door and cabinet lock trades, con- 
tinue steadily active; the curry-comb trade is better; the Walsall 
trades are steady and healthy, and in scarcely any branch is there a 
difficulty in ke:ping the men at work full time. The orders on hand 
are not very large, but they are continuous, and generally pressed 
for immediate completion, and stocks are everywhere low. In 
Wolverhampton there may be a little flatness, but it is exceptional, 
and in the neighbouring towns of Willenhall, Darlaston, and W ed- 
nesbury, there is little of skilled labour out of employment, or, in 
fact, that is only partially employed ; we know of no better test that 
trade is in a tolerably healthy state. As soon as the usual demand 
for autumn goods comes into action it is only reas nable to antici- 
pate that a greater amount of briskness will be apparent. In rela- 
tion to the foreign trade it may be mentioned with regard to that of 
Australia that a few orders are to hand by the last mail, but that 
the shipment of goods is strenuously discouraged by the corre- 
spondents of all the leading firms. We recommend this caution to 
the attention of manufacturers who are the great offenders in the 
consigning system, and who cannot do so in the present state of the 
import trade of the colony without the certainty of serious loss, The 
Cape trade is steady; there is a moderate business doing with the 
western coast of South America. As regards the United States, 
some of the merchants are, however, doing quite an average an.ount 
of business. Pe: 
From France we learn that the Superior Council of Commerce still 
continues its inquiries. Some of the latest reports that they have 
ublished refer to the trades which use metals, and they are exceed~- 


ingly interesting. Among other facts which, in a hasty perusal of 


the documents, have attracted my attention, are these :—Germany 
imports considerably more needles from France than England, but 
those of England are of superior quality, and are intinitely more 
esteemed. French needle-makers calculate that, on the whole, 
England only makes needles some 10 per cent. cheaper than they do, 
and yet they modestly ask for protection equal to 22 per cent. At 
present, certain sorts of Knglish needles pay high duties, though the 
like is not made in France at all. Numerous English workmen are 
employed in the needle trade in France, and are better paid than the 
French workmen. The same is the case in the steel pen trade; in 
it three foremen out of every five are English. The demand for 
English steel pens is declining in France. For watch springs no 
protection whatever is needed if coal and steel can be obtained 
cheap: this is admitted by some of the leading men in the trade. 
Saws, files, and tools generally are represented not to be so good in 
France as in England, and rather large protection is demanded. For 
steel ornaments it is said that no protection whatever is necessary, 
large quantities of them being exported to England; still it is 
admitted that certain descriptions of such articles were made better 
and cheaper by the English. Works of art in bronze are declared to 





| some 8,000 or 10,000 weavers met in an open-air meeting. 


have no need whatever of protection, and the opinion is expressed | 


that the treaty will largely increase the demand for them. From, 
however, the Engli-h way of living and style of furnishing houses, 
it is intimated that the demand for such articles in England will 
never equal that which prevails in the United States, Spain, and 
Germany. In connection with the bronze question, it is stated that 
articles of that material are not at all equal in quality to what they 
used to be in former years, though not inferior in an artistic point of 
view. The opinion is also expressed by a high authority that the 
English, in spite of the marked progress they have lately made in 
manufacturing art, will never be equal to the French in artistic 
design. On the subject of copper, certain founders make very 
extravagant demands for protection against the English. Button 
makers also, who use copper, ask for a protection equal to 15 per 
cent. ad valorem, against English buttons, and yet they admit that 
they export largely to England. To compete with Germans, they 
say they require not less than 30 per cent. Finally, a lamp maker 
declared that the English cannot make lamps at all approaching 
those of France, and that he himself does an extensive business in 
England; yet he has the modesty to ask for 30 per cent. protection 
* because it is put down in the treaty.” 

Manufacturers’ and merchants’ quarter day has been marked by 
the usual prompt payment of accounts in Birmingham and Wolver- 
hampton, and indeed throughout this district. Some of the Wolver- 
hampton factors have now adopted an excellent system of paying 
their quarterly accounts; it is that of remitiing cheques for their 
accounts on the evening prior to quarter day. 

In the Birmingham trade article of the Times we tind the follow- 
ing:—“ The Cunard Company charge British merchants and manu. 
facturers £3 per ton freight on goods shipped in their steamers at 
Liverpool for New York, while they charge only 5 dols., equal 
to about 20s., freight per ton in the same vessels for French goods 
shipped at Havre for New York, vid Liverpool. ‘The company keep 
a small steamer plying between Liverpool and Havre for the purpose 
of collecting goods for their Liverpool and New York steamers. On 
the arrival of the packet from Havre to Liverpool, she runs along- 
side the larger steamer for New York and transfers her cargo into 
her, leaving only a small or large space, as may happen, to be filled 
up by British goods, and it alwost invariably happens that our 
goods are shut out.” 

The only considerable body of men in the West Midlands 
amongst whom any serious dissatisfaction exists is thet of the 
Coventry weavers. 

A strike is going on amongst the ribbon weavers, which is said 








to keep 13,000 men out of work. The difference between the people 
and their masters is about 3s. in the £. The masters’ version of 
the dispute is as follows :—“ For some years the trade has been re- 
gulated by what is known here as a list of prices for the weaving of 
ribbons,—an expedient intended to secure uniformity of payment to 
the weavers by all the manufacturers who signed it. It has been 
long found, however. that it is impossible in seasons of commercial 
depression to maintain this list in its integrity ; and it has a 
so as to place those manufacturers who adhered to it strictly at a 
disadvantage. Of late years side by side with the out-door manu- 
facture, the trade has been largely carried on in factories. In some 
of them the weaver was paid not by the list of prices, but by a 
system of weekly wages, the rate of which had constantly increased. 
Economy of production was thus obtained. The out-door weaver, 
who worked his own loom, seeing this, became alarmed, and, to 
protect his own earnings, induced the factory operatives to refuse 
weekly wages, and to demand payment by piece. This led to a 
strike and lock-out of many weeks’ duration, in which the factory 
workers were supported by the out-door weavers. During the strike 
those persons who were induced to continue at their work were so 
interfered with that it was found necessary to engage a number of 
police to escort them to and from their homes. Eventually the 
weavers succeeded in imposing a list upon the factory proprietors, 
and thereby destroyed the advantage which the factory system 
offered. Things were in this state when the commercial treaty with 
France brought upon us severe competition with the manufacturers 
of St. Etienne and Basle, and it at once became evident that, with 
existing restrictions upon cur producing power, the trade could not 
be carried on. The manufacturers of Coventry, almost without 
exception, agreed to withdraw their names from the list of prices, 
and stated this intention in a handbill. But,before the resolution of 
the masters was published, the weavers announced their fixed deter- 
mination to accept nothing short of a stipulated, uniform list, and 
that nothing should induce them to work on any other terms. A 
few days afterwards, at a large open-air meeting, they carried a 





resolution to stop every loom in Coventry and for 15 miles round. | 


This was done immediately, and where any reluctance was exhibited 
on the part of any weavers to comply with this demand the presence 
of a mob and the fear of future consequences quickly produced sub- 
mission; and now, notwithstanding two proclamations from the 
magistrates, and the protection of a very large police force, 
the fear of being stigmatised as traitors to the supposed in- 
terests of their class effectually precludes any independent action.” 

At a sitting last week of the Old Hill magistrates at Rowley, 
South Staflordshire, Charles Johnson, a labourer, was changed that 
he did, on the 28th of June, use certain threats of intimidation, with 
intent to induce certain chainmakers to depart from their work. 
Mr. Motteram, barrister, conducted the prosecution on behalf of 
Thomas Burley, a chainmaker, and Mr. Maltby defended. The 
learned counsel stated the charge was brought under the 3rd sec. of 
the 6th Geo. IV., c. 129, which stated that if any person, by threats 
or intimidation, made workmen go from their hiring, they should be 
liable to imprisonment for three months. The defendant had been 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


LiverPooL: Volunteering: Ordnance cast by the Mersey Steel and Iron 
Company ; Horse Tramways in Birkenhead: Steamers; Labour Movements: 
Progress of Sanitary Measures: The Dock Board—Yorwsuixe Assises : 
Accidents from Machinery —Tux Resounces or Iypia: The Cotion Supply 
Question—StTaTvE of Mr. Crossisy, M.P., aBouT TO Be ERECTED aT 
Havirax—Nostuesn Topics: Blyth and Tyne Railway (Tynemouth Branch) : 
Proving the Armstrong Guns ; Deep Water Dock at the Low Lights : Temporary 
Railway Bridge at Scotswood ; Dredgers on the Tyne: The Coal Trade and the 
French Treaty: The Coal and Iron Trades—Dnatnace or HuLi—MEssRs, 
Ransomes aNnpD Sms’ AGRICULTURAL IMPLEMENT ESTABLISAMENT AT 
Ipswich; Extension of the Works—Anr Treasunes Exaisrrion aT Baap- 
ronp - TRADE or THE NoatH-Eastern Ports —Tur Lasoun Question : 
Strikes ; Scare ty of Alasons at Blackburn, and General Activity in the North 
of England. 


THK great topic at Liverpool, as indeed everywhere else, is volun- 
teering. Among the Liverpool corps, the “* Mersey Forge Volunteers ” 
hold a prominent place. The dress and various accoutrements bave 
been given by the firm, Messrs. Horsfall and Co., as well as the 


| musical instruments for two brass bands; and three large plots of 


land have been taken at the south-end of the town, where the men 
are drilled in rifle and artillery practice. The men form the 8th Bat- 
talion of Artillery Volunteers, and a second division constitutes the 
25th Local Company of Rifles; the first is under Captain Clay, one of 
the partners in the firm, and the others are under Captain M‘Neile, 
manager of the works. The Artillery Company has a large steel gun, 
manujactured at the forge, and similar to the Armstrong gun, It 
weighs upwards of 6 cwt., and is about 7 ft. long, with a 3-in. bore. 
The piece is a chamber gun, and a few inches from the butt there is a 
cavity where a solid plug is placed, which, after the gun has received 
the charge, is forced, by means of a powerful screw, from the butt- 
end of the gun against the aperture forming the bore. The plug fits 
so tightly that windage is completely prevented. ‘The gun has been 
tested, and has resisted a solid shot of 30 Ib, weight, 2 1b. of powder 
being a proof charge. —The Mersey Steel and Iron Company, it may 
be added, are now manufacturing several pieces of ordnance from 
Clay’s patent puddle-steel. ‘They are to be rifle, breech-loading 
cannon, and three of them, of large size, are for the Russian Go- 
vernment. [Clearly these tremendous instruments of destruction, the 


| more they get about the world, will render war a very short, though 


guilty of intimidation, inasmuch as on the day above-named he read | 


the following notice in the streets of Cradley :—* This is to give 
notice, that no one is to take out any more iron from Thomas Burley, 
and everybody must work in their stocks to other masters by 
Saturday week, and get ready for the strike.” This was the offence com- 
mitted, and the fact of reading the notice was proved by two or 
three witnesses. Mr. Motteram cited a case, but Mr. Maltby con 

tended that it did not apply, and that as no results had followed 
from the reading of the notice, no oflence within the meaning of the 
Act had been committed. The bench thought there was not sufficient 
proof of intimidation to justify a conviction, and therefore dismissed 
the case. 

The masters deny the truth of a harrowing tale of suffering 
arising out of the strike as published in the Times, At the same 
time they say—‘It is not denied that considerable distress prevails, 
and has prevailed for some time; but it ought to be known that 
many hundreds of the people who are now walking the streets 
might be at work at wages varying—the men from 1s. to 21s. a 
week, and the women from 8s. to 14s., if the Weavers’ Committee 
would let them. There are also many hundreds of looms, with 
work in them, now standing still, because this same committee, who 
are determined if possible to retain old restrictions on the manufac- 
turers, have persuaded the weavers that it is their interest to oppose 
projected improvements by a general strike rather than to co-operate 
with their employers in adapting the trade to the new circumstances 
in which the commercial treaty has placed both masters and men.” 

On Wednesday last week, some of the “ outs” made an attack 
upon the cottage factories at Attleborough, near to Coventry, 
because the workpeople continued to work under the established 
list. ‘The cottage factories comprise a number of cottages, at 
the back of which runs a series of weaving shops—one to each 
house. At the end of the row there is a steam engine, with a 


| driving-shaft running along the whole row of weaving shops, which 
§ s § 8 ps, 


are connected with doors for the purpose of oiling the machinery. 
The workmen living in the cottages pay a weekly sum for the steam 
power. Mr. ‘Townsend, of Attleborough, has built a row of about 
twenty houses, and erected the steam engine at the end. Unable to 
enter the factory, the mob entered a weaver’s cottage and threw its 
working contents into the street. They afterwards destroyed Mr. 
Townsend’s windows. Arrests have taken place. On Monday last, 
£80 was 
received from the weavers of Derby, who desired the Coventry to 
continue the strike for the “list,” and a weaver named Hartopp 
“ strongly condemned the factory system, as tending to foster vice 
and immorality,” and he advised the meeting to adhere to the 
resolution to maintain the present “list.” 

At the brass band contest at the Crystal Palace, on Tuesday, the 
third prize of £15 to the Saxhorn band of Mr. James Bagnall’s iron- 
works, Goldshill, near Wednesbury, Staffordshire. 

On Thursday morning a melancholy and fatal accident happened 
at the Queen-street Railway Station, Wolverhampton. Upon the 
arrival, at about eight o'clock, of the London goods train, Mr. 
William Heywood, goods foreman, ran across the line from the 
Mill-street shed to ascertain if certain merchandise in urgent demand 
by a tradesman of the town had arrived. Unhappily Mr. Heywood 
did not wait till the train had stopped, but is supposed to have 
leaped upon the guard-bar of one of the trucks. In doing so he 
fell upon the rails, and according to his own statement, before his 
death, four carriages passed over him. A widow and five orphans 
survive. 
in the service of the London and North-Western Company twenty 
years. His brother died in the same company’s service by an ex- 
plosion of gas, at the Birmingham Station, about three months ago ; 
nd he has a father in the employ of that company in Birmingham. 


July, 1860, the visitors have been as follows: — On Monday, 
Tuesday, and Saturday, free days, 5,941; on Monday and Tuesday, 
free evenings, 4,635, On the three students’ days (admission to the 
public 6d.), 1,924; one students’ evening, Wednesday, 200.—Total, 
12,700. From the opening of the museum, 1,548,110. 

INstIruTION or MrcHANICAL EnoincERS. — The annual pro- 
vincial meeting of this institution is to be held in Birmingham on the 
8th, 9th, and 10th of August. Many engineers are expected to 
attend from diflerent parts of the kingdom, papers on engineering 
subjects will be read and discussed at the meetings to be held in the 
theatre of the Midland Institute, and the iron and coal district of 
South Staffordshire, together with some of the principal engineering 
establishments in the neighbourhood, will be visited by the members 
and their friends in an excursion. <A very influential local com- 
mittee, of which William Mathews, Esq., is the chairman, has been 
appointed, 4 





models, engineering drawings, and other objects of interest, and the 
committee will feel obliged by assistance in this or in any other way 
in which it can be rendered. Mr. Walter May, of Berkley-street, is 
the hon. local secretary. 


deadly, business in future.]—Preparations have been commenced at 
Birkenhead for laying down the horse tramways proposed by Mr. 
Train. The line is to extend from Woodside Ferry to Claughton Park, 
and will run through Argyle and Conway Streets. —A handsome 
steamer, intended chiefly for pleasure excursions along the Welsh 
coast, has been added to the steam navigation resources of Liverpool. 
She is named the Emperor, and was built at South shields, Her 
engines are 100-ho:se power nominal, and she has proved herself a 
fast boat. Agents of Garibaldi have, it is said, purchased the steam- 
ship City of Aberdeen, which is now on its way to join that success- 
ful leader. It is also said that other purchases of steamers have been 
effected in Liverpool, or are in course of being so, the latest acquisi- 
tion being a maguificent screw-steamer of 1,500 tons. Her engines 
are oscillators, with cylinders of 63 in. in diameter, and 300-borse 
power, but capable of working up to 750-horse power. She will be a 
splendid troop-ship, and has been bought with ample stores. Gari- 
baldi’s agents, who are stated to be amply in funds, are also pur- 
chasing rifles, siege-guns, and other military munitions.—The ship- 
joiners employed by Messrs. Laird and Co., at Birkenhead, are 
demanding an advance of 3s. per week in their wages, and ex;«ect to 
obtain it. The operative painters of Liverpool are also memorialising 
their employers te reduce their hours of labour from 104 hours to 10 
hours per day.—The sanitary aud improvement expenditure, on 
account of money accruing, in Liverpool and the suburban townships, 
in the year ending March 31, 1860, was as follows :— 


Paving. Sewer. Water, General, 
Liverpool .... £49,532 £12,132 £8,371 £14,707 
Kirkdaie 6,588 $24 Cw 390 —Cw, 689 
Everton ...... 15,009 3,024 oe S8u7 oe 1,000 
West Derby .. 9,725 3,003... qul 2,000 
Toxteth Park. 11,523 3,256 1,206 2,973 


Besides this, the expenditure from money borrowed on capital ac- 
count was ;— 





Paving. Sewer, 
Liverpool........ £2,789 ee £3,631 
Kirkdale ., -» 1,026 -_ 4,036 
Everton .....+ 1,555 ee 8,128 
West Derby...... 3 . 3,005 
Toxteth Park.... 1,611 oe 6,0°7 


it further appears that, on the 31st of March, the amount in the 
hands of the bankers was £28,584 on the capital account previously 
referred to, and £59,290 has been invested in Government securities 
for repayment of money borrowed on security of the rates. ‘The 
morigage debt amounts to £389,388, Under the improvement rate 
there has been paid, on account of property in Sir Thomas's-buildings, 
Crosshall-street, Preston-street, &¢., £92,943; charyes in connection 
with the same, £1,525; amount borrowed on this account, £103,720. 
During the year the law charges were £2,212. No other provincial 
town and district can exhibit such activity in the path of sanitary 
retorm, or such liberal and unflinching expenditure.—The proceedings 
at the last meeting of the Mersey Dock Board were, on the whole, 
uninteresting. Iu answer to a communication which had been 
received from the Steamship Owners’ Association, with reference to 
the necessity for dispatch in constructing steam docks at the north- 


| end, the works’ committee, to whom it had been referred, reported 


Deceased was about thirty-six years of age, and had been | 


| plaintiff returned to the 


| 


that the works were being carried out with all practicable dispatch. 
At the Yorkshire As-izes on Saturday, the case of “ Bushby v. Good 
aud others,” arisingeout of an accident from machinery’ was dis- 
posed of. On the 10th of Pebruary, the plaintiff, who is only 13 
years old, was attending to a machine used by the defendants, who 
form a firewood company at Hull, when his left arm was drawn into it 
and dreadfully crushed. ‘The limb was amputated, and negligence was 
imputed to the defendants, which they denied. A juror was with- 
drawn, the defendants agreeing to give the plaintitf £60, “ Dodworth 
v. Pearson,” heard at the same assizes, was a case of a very similar 
character. ‘The plaintiff, a farm labourer, brought this action to 
recover couipensation from his master, the defendant, in consequence of 
having sustaived a severe injury whilst in his service. On the 20ih 
of January last, the plaintit? was out ploughing, but the day being 
rainy and untit for field labour, between eleven and twelve o'clock, at 
the request of his muster, the ploughing was abandoned, and the 
detendaut’s premises. It was then 
arranged that the remainder of the day should be occupied in 
chopping straw at a machine worked by a horse. This machine 


| was fixed upon a scaflolding eight or nine feet in height, and 
South Kenxsincron Museum. — During the week ending 14th | 





A conversazione will be held in the Town Hall on the | 
| evening of the st!s of August, at which there will be a collection of 


| strickle, before the machine was set in motion, 


fitted up in a barn. Connected with it were three large knives, 
which, when the machine was at work, moved with great velocity. 
For the purpose of sharpening these knives was an apparatus called a 
strickle, aud on the day in question the plaintiff was instructed by the 
defendant to fasten the strickle on the machine. He obeyed the 
request of his master, aud whilst he was stauding on the scaffolding, 
and screwing on the strickle, the machine was put in motion, and the 
consequence was that his left hand was caught by the cog wheels and 
drawn in up to the wrist. The plaintifl’s hand was dreadiuily lace- 
rated, and it had to be amputated. For the plaintiff it was contended 
that the accident was attributable to the defendant, who ordered the 
machine to commence work, observing that all was right. The 
plaintiff was of course unable to follow his employment, and he 
applied to the defendan: for compensation for the permanent injury 
he had sustained, but being unable to come to any satisfactory ar- 
rangement, the action was brought against the defendant. Mr. 
Temple, in defence, said that the defendant himself affixed the 
He told the plaintiff 
not to stand so near to the machine when it was at work, but he paid 
no attention. The plaintiff subsequently placed his hand upon the 
cog wheels, to make some further adjustment, when his hand was 
caught, and the accident happened. The defendant was not in the 
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barn at the time when the machine was set to work, and the plaintiff 
was injured owing to his own carelessness and want of due caution. 
The jury awarded the plaintiff £40. 

A very interesting meeting was held on Saturday in the town hall, 
Manchester, on the cotton and other fibrous substances of India. The 
ar ng features in the proceedings were addresses by Dr. Forbes 

Vatson, reporter on the products of India to the Indian Council, and 
Dr. Forbes, superintendent of the Government factory at Dharwar. 
Dr. Watson argued that India possessed the latent power to supply 
not only cotton, but every product required in manufactures or the 
arts, but transit difficulties had hitherto formed the great barrier in 
the development of her resources. This obstacle was now being 
overcome, and with 5,000 miles of Indian railways now in progress, 
and with improved navigation and other means of communication 
opened up, what was a country with such unbounded resources as 
India possessed likely to become? Dr. Watson also observed that as 
regards climate suitable for the production of cotton, no country in the 
world of equal extent was so favoured as Hindostan. Upwards of 70 
samples ot soils, carefully selected from a large collection made for the 
late Indian Government by the brothers Schlagintweit, contained all 
the requisite constituents for the growth of cotton. Then, again, 
India was now probably by far the largest cotton-producing country 
in the world. He had calculated that the total amount of cotton 
now grown in India amounted to upwards of two thousand four 
hundred millions of pounds, demanding for its culture certainly not 
Jess than 24 millions of acres. In short, India probably now pro- 
duced as much cotton as the rest of the world put together. In 
every part of India cotton was grown for local consumption, and in 
addition ,certain districts were almost wholly occupied with its 
cultivation for export, chiefly to this country and to China. The 
ground available for cotton cultivation in India was practica@y un- 
limited. Taking all the elements of cost into consideration, having 
regard to those districts peculiarly suitable to the extended growthfot 
cotton, the ryot was able to sell it at a price varying from 1d. to 14d. 
per |b., 14d. being a common price. There were some districts in 
which the price amounted to 2d, per Ib. ; for instance, in the Rohilcund 
division ; and this too, notwithstanding that the yield per acre was 
doutle that of the cotton-exporting districts, The reason of this was 
worth attention, Though the Government demand ‘or revenue 
amounted only to 3s. 10}d. per acre on the entire cultivation, the 
zemindar underlets what he considers good cotton lands to the 
ryots for not Jess than &s. per acre. Now, contrast this statement 
with the cost of production in America, which on good authority is 
Stated to amount from 3d. to 3}d. per Ib., and be thought we might 
jairly conclude that, with the increased facilities for intercommunica- 
tion already completed or in progress, combined with the measures 
demanded by the pressing necessities of our case, the probability was, 
the day was not distant when Indian cotton would seud slavery 
below the paying point. The chief objection to Indian cotton had 
been its shoriness of staple, aud it had been often stated that on this 
account our spinners entertained a dislike to its use. The comparative 
lengths of cotton staples grown in India and elsewhere he had lately 
had submitted to actual experiment, and he had found that native 
cotton, whatever its other impertections might be, was only a little 
More than one-tenth of an inch shorter than that of an average 
obtained from twelve samples of American cotton classified as * good ” 
and © fair” ia Liverpool. The exotic or American cotton grown in 
Tudia, chiefly in Dharwar, where its cultivation had taken firm root, 
was shown to be of equal length with its American brother; and 
certain samples of cotton from Sea Island and Egyptian seed, also 
grown in India, were within one-tenth of an inch of being equal in 
length to the lony-stapled cottons furnished by the Sea Islands 
them-elves. With regard to the efforts already made, or being made, 
by the Government to encourage the growth in India of American or 
exotic cotton, he would just s:y that during the last twenty years 
Government had expended in experiments to produce the kind of 
cotton best suited to our wants probably not less than £200,000, 
After much di-couragement there was at length a strong prospect of 
these efforts being crowned with success, in at least one extensive 
di-trict, if only those directly interested will now come forward to 
lend a helping band. [This is one view of the matter, but we came 
across an American oflicisl work the other day, which argued that 
American cotton, when transplanted to India, evinced a constant 
tendency to degenerate, and in a few years subsided into the usual 
Indian inferiority. ‘The eminent position of Dr. Watson, however, 
entitles his opinions to great confidence and respect. ] 

Arrangements are being made in the People’s Park, Halifax, for 
the erection of a statue of Mr, Frank Crossley, M.P., who has done 
so much for the town. The inauguration of the statue will take place 
cn the 16th of August, the anniversary of the opening of the park. 

It is time that we should turn to the north. Considerable progress 
is being made with the Tynemouth branch of the Blyth and ‘Tyne 
Railway, and it is expected to be opened by the 1st of October. At 
the last meeting of the River Tyne Commission an application was 
made by the Elswick Ordnance Company for a few acres of ground 
on a spot known as the King’s Meadows, for the purpose of proving 
guns, an operation effected by placing the guns in shells, and firing 
shot isto bins of sand hard by. It was resolved to accede to the 
application, by granting a lease from year to year. A memorial, 
numerously signed, was read from the North Shields Shipowners’ 
Society and other registered shipowners, urging on the commission 
the pressing necessity that exists for the immediate construction of a 
deep-water dock at the Low Lights, and requesting that they would 
be pleased to take that matter into their early and serious considera- 
tion, and adupt act ve measures for carrying out that very desirable 
and necessary object. ‘The petition was referred to the engineer, who 
expressed a hope that he would be able to report on the whole subject 
by wext meeting. A temporary bridge has been erected on the site 
of the old structure at Scotswood, which, it will be remembered, was 
destroyed by fire two or three months since. The nev bridge was 
opened for tratlic on Saturday. A plan for a mew permanent bridge 
has been prepared and will shortly be submitted to the proper 
authorities. Lhe River Tyne Commissioners have sent a dredger to 
the bar, where it is now at work; and another dredger of 50-horse 
power will, it is expected, be ready tor use in March. It is being 
constructed by Messrs. Wingate and Co., a Glasgow firm, and will 
involve an expenditure of about £20,000, The Newcastle Chronicle 
says:—“ What may be the effect of the assimilation of the duty on 
English and Belgian coal entering France, it is diflicult to foretel ; 
but so far at least there has.no change taken place in our trade to that 
country, the exports from Newcastle exhibiting up till now no 
addition, The duty has hitherto been about 3s. per ton, aud it is 
now only halfthat sum. The greater part of the coal consumedzin 
Paris has to be carried nearly two hundred miles per rail, and it is 
expected that when the Parisians get fully alive to the reduction 
they will be able to provide themselves with English coal at four 
shillings per ton less than they now pay for the Belgian. To accom- 
plish this, however, it will be necessary to dredge and thoroughly 
improve the channel of the Seine, upon the upper parts of which 
sieam navigation is as little known as it is upon some of the rivers 
of Central Atrica, There is generally five or six feet water in the 
channel, and in the driest summer this is never reduced to less than 
three feet; and it is believed that, with even a moderate outlay of 
capital, the general depth of the stream could be doubled. A pro- 
ject some few years ago was set on foot in this district to put on a 
line of steamers of light draught of water to ran between Newcastle 
and Paris. One vessel was built for the purpose, but while an 
excellent river boat, she was found to be too slight for the sea; and 
ou her first voyage was wrecked. ‘The scheme was abandoned, but it 
is not unlikely to be revived, and this time under more favourable 
auspices, The plan is to send coals, chemicals, and fire-bricks to 
Paris from the Tyne, and for the boats to bring back French wines 
and Parisian fancy goods—partly tor use in this country, and partly 
for re-shipment from Newcastie to Russia. The scheme has been well 
re ceived in Paris, and it is provable we will have here sho:tly some 
French negotiators desirous of inducing some of our local merchants 
and manufacturers to assist them in carrying it out. Another project 
is being developed in Bristol for the purpose of taking co.ls to Frauce. 
A company, called the Moseley Green Coal and Coke Company, is 
about being formed, something after the plan of our unfortunate 


Northern Coal Mining Company, to work a large coal-field 
in the Forest of Dean; and as; the freights ‘from the Severn to 
the northern French ports are from one to two shillings ton less 
than from the Tyne or Wear, it is calculated that a good opening is 
offered for the new company. The able mining engineer of the 
Ebbw Valley Coal Company, Mr. Walkinshaw, estimates the pro- 
duce of the new colliery at 5,289,585 tons—which, at a royalty rent 
of one shilling per ton, would produce £326,479. The property 
comprises about 370 acres, and contuins three distinct seams, varying 
from three to five feet thick.” 

The coal and iron trades of the Newcastle district are in a steady 
but not extraordinarily active condition. All kinds of manufactured 
iron are firm and in good demand, but pig-iron is dull. 

The Hull Local Board of Health has been debating at great length 
the merits of certain plans prepared by Messrs. Marillier, Hawksley, 
and Butler, with reference to the drainage of the western district of 
that town. One councillor, Mr. Dowsing, has given notice of a mo- 
tion to the effect that the plans shall be submitted to Mr. Thomas 
Page, C.K., the late Goverament Commissioner to Croydon, with full 
instractions and authority to advise the board, and to report which 
of the plans, if any of them, he would recommend, and that such 
decision shall be accepted as final and binding on the board. Mr. 
Samuelson has also given notice of a motion to the effect that Mr. 
Hawksley’s plan shall be adopted, and if that should be carried, he 
= submit another motion authorising the works to be proceeded 
with. 

Messrs. Ransomes and Sims have made considerable additions to 
their previously extensive works at Ipswich for the production of 
agricultural machinery. Not finding their smithy of sixty forges 
adequate to the increased demand for their ploughs and other 
machines, they have provided accommodation for twenty more fires 
under the same roof; and they have also built a large fitting-shop 
260 ft. long and 50 ft. wide. ‘The firm has lately found it necessary to 
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erect some temporary sheds to meet the demand for space, 
by the repairs required by portable engines to fit them for the ap- 
proaching harvest. Inthe timver yard, a large new building is in 
progress, in which a new and costly series of tools for working wood 
is being erected, so that every part of the implements turned out will 
svon be prepared by machinery. 

A creditable “ Exhibition of Art Treasures”—rather a grandilo- 
quent expression—has been opened at Bradford. The exhibition 
comprises 300 oil paintings and water-colour drawings. 

The export of coals and coke from the north-east ty during the 

! 


past month, as compared with June, 1859, was as follows:— 
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Sunderland .., .. | 107,505 93,495 1,434 730 177) 171) 171} 148 
Hartlepools ... ‘| 57,862 | 59,488 3,903 2,013) 122) 178, 117) 220 
er “a 9,591 10,828) .cccccleccess 19 40 #38) 17 
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The total export of coals, last month, was consequently 22,522 tons 
below the export in June, 1859. The general trade of the Hariepools 
exhibits a very large increase, but the returns from the other parts 
are of a languid nature; and in the case of Middlesbro’ a decline is 
observable. ; 

A very serious number of colliers—the total is roughly stated at 
3,000—are “out” in the South Yorkshire district. ‘he “ union” 
furmed by the men has some £2,000 or £3,000 in stock, and support 
has been promised from various quarters. Amongst others, Mr. 
Potter, well known in connection with the nine hours’ movement, 
&e., is stated to have proffered assistance. In one way or another, 
sometimes here, sometimes there, the “north of England” is never 
free from strikes, and all parties probably lose more in the end than 
is involved in the matters in dispute. The great demand for labour 
seems, naturally enough, to have induced now a very general demand 
for higher wages. At Blackburn, for instance, the demand for masons 
is quite unprecedented, in consequence of the erection of an infirmary, 
an extensive workhouse, several spinning mills, and many weaving 
sheds, with great numbers of cottages, now in progress or projected. 
Of course, men are not slow to take advantage of such a state of 
things as this; and as the case is scarcely an isolated one—as many 
as forty new mills having been commenced this year in Lancashire— 
wages will probably continue to exhibit an upward tendency for some 
little time, al:shough action and reaction is observable in the cotton 
trade, as in everything else. 

Sir Morton Peto, M.P., contractor and lessee of the East Suffolk 
Railway, was entertained at dinner at Lowestoft on Wednesday 
evening by the shareholders, and presented with a superb service of 
plate, of the value of £1,300. The Earl of Stradbroke presided, 
and the company included Sir E. H. R. Lacon, M.P., Sir Cusack 
Roney (secretary of the Grand Trunk of Canada), Mr. H. Love 
(chairman of the Eastern Counties), and 120 other gentlemen. 
Everything passed off very agreeably, but there was little or nothing 
in the speeches calling for special notice. 








PLatinum Wire —Dr. Wollaston obtained very fine platinum 
wire for the object-glasses of his telescopes, for observing the relative 
places of the stars, by inserting platinum wire in a cylinder of silver, 
wire-drawing the whole, and then melting the silver coating. Now 
silver wire may be drawn to the three-hundredth of an inch dia- 
meter; so that, if the platinum wire was originally one-tenth of the 
thickness of the silver, it then became only the three-thousandth of 
an inch. Dr, Wollaston procured some only an eighteen-thousandth, 
which did not intercept the smallest star. Very fine platinum wire 
is also employed asa substitute for hair in making forensic wigs. It 
is calculated that a piece of platinum the size of the tip of a 
man’s finger could be drawn out across Europe.—Timbs's Curiosities 
of Scienee. 

Tue Frencn Acapemy or Scrences.—At the last sitting, M. 
Lecog continued his remarks on sponges, comparing the opinions of 
different naturalists regarding the animal or vegetable nature of 
those productions, M. Lecoq himself sides with those who consider 
them in the light of animals, although he still entertains great 
doubts as to the reality of the contractions which he thinks he has 
observed in their oscula immediately after water has been pressed 
out of them. As to the spongilla, or fresh-water sponge, it putrities 
like animal substances when taken out of the water. The sea- 
sponge and spongilla he thinks closely allied to algw, and inclines to 
the opinion that while the sea-sponge prefers the warm waters of 
tropical climates, the fresh-water sponge, on the contrary, requires 
the cold water of lakes and rivers in temperate and northern lati- 
tudes. M. Virchow sentin an important paper on the trichina spi- 
ralis—a parasitical microscopic insect, which lives in the muscles of 
animals. From his numerous experiments on rabbits and dogs, it 
appears that the trichina may occasion death—or, at all events, 
rheumatic and typhoid affections—and that, consequently, the 
greatest circumspection is required in eating raw pork, under the 
form of sausages and otherwise, since the existence of trichina 
in such meat can only be revealed by the microscope. These insects 





are extremely tenacious of life; they will resist immersion in 
water though prolonged for weeks, and their kysts or eggs may be 
kept for ten days at least in a diluted solution of chromic acid, with- 
out losing their yitality ; but they die in well-smoked hams, which 
have been kept a long time. Dr. Gréhault communicated some ex- 
periments of his on the capacity of the human lungs. It appears 
from these experiments that the volume of those organs in an ordi- 
nary man is 4 litres after an inspiratiun, and that after the +ubse- 
quent expiration the volume of air that remains within is 3} litres. 
The maximum pulmonary capacity is 6°36 litres; the minimum or 
lowest residue after expiration is 0°92 litres, and the difference be- 
tween these two numbers, viz., 3-44 litres, constitutes the highest 
inspiratory capacity.— Galignani. 








Raits.—The market is again rather weaker, and but few sales reported. 

Scorcu Pié-1RoN has fluctuated during the past week between 52s. 6d. and 
63s. 3d. The market now closes firm at 53s. per ton for cash, and 54s. 6d. 
three months open for Mixed Nos. Warrants f.o.b. at Glasgow. No. 1, 
G.M.B., is quoted 52s; and No. 1, Gartsherrie, 54s. 6d. 

SPELTER continues inactive, and prices remain the same. 

Coprer.—There is a moderate inquiry. 

Tin.—English is in good demand. Banca firm at £136 10s. to £137, and 
fine Straits quoted £132. 

TIN-PLATES are still very quiet. 
MOATE and CO., Metal Brokers, 

65, Old Broad-street, London, 


July 19th, 1860, 
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SCOTCH PIG IRON REPORT. 
No, 1 Gartsherrie ... .. 53s. Od. f.0.b, a 


» 1 GMB. .. - 50s. 9d. pee 0. 

i i «we (S do. 

M2Nos. Do. .. .. 508.9. ,, do. 
WARRANTS, 


(7 prompt... .. 51s. 9d. per ton, 
3-5ths No. | and} 1 mo., open,.. .. 52s. 0d. do, 
2-5ths ,, 3... }2mios., ,, + «+. 52s, 3d. do, 

5 <— «- « Seek @&. 


MANUFACTURED IKON, 


Bars,Govan .. .. «. «o- &7 15s, Od. 
» Common oo ec oo &7 6s, Od. 
Drumpellar, Common .. .. £7 2s, 6d. 
> Best... co ce 8 OL 
Plates and sheets .. .. .. £10 and£il, 
Rails co ce co ce eo &7 5s, 
Pipes co co ce co co &O Os, Od. 
Chairs .. «oe os of o £403, 0d. Neti cash. 


Guascow, 18th July, 1860. 7 


The pig-iron market during the past week has been very unsteady, but a 
large amount of business has been done. On Thursday last, the market 
rallied to 53s., and since then there has been a steady decline ; to-day, 
51s. 7d. cash was accepted. The late rise was so speedy, and so unexpected, that 
it is not surprising that it has not been sustained. The trade, however, is 
in a good state, and so soon as the autumn demand sets in, a fair advance in 
price may be expected. Exports last week were only 7,133 tons, against 
14,772 tons in the corresponding week of last year. 


Suaw anp Tuomson, Metal Brokers. 





Tue Cuesuike Sait Trape.—The Birkenhead Advertiser, in 
calling attention to the importance of the local salt trade, says :— 
“ Salt making at Northwich, indeed, dates from the time of the 
Romans, and in modern days it has grown into very large dimensions, 
as may be seen from the half-yearly returns, showing a total of 
826,378 tons, of which 110,573 are to the United States, 40,213 to 
the Baltic, and 56,037 tons to India, the latter export being of recent 

wth, but capable of considerable enlargement, if duly encouraged 
by the Government, upon which we shall comment hereafter. ‘The 
greater part of this salt, as our readers are perhaps aware, is brought 
down the river Weaver in flats, and yields a large revenue to that 
trust, the surplus of which, for many years, has been applied towards 
the county rates, to the advantage of the latter more than of any 
interest connected with the town of Liverpool, or the trade of the 
Mersey ; indeed, Liverpool has, in addition, derived a large revenue 
from town dues and dock dues on salt, in which some reduction has 
been made of late years; and the Mersey Board, in their revised 
tariff, propose to selene the export town dues from 6d. to 3d. per 
ton foreign, the coasting rate remaining 3d. per ton as before, salt 
coastwise paying dock dues. The want of arailway system brought 
down to the dock quays in Liverpool, combined with the railway 
monopoly there, has prevented salt being shipped by that meaus, 
although the North-Western Company have connected their line 
with the saltworks at Winsford, and convey large quantities inland 
and to the east coast, particularly to Hull and Newcastle, the latter 
being so much extracted from the trade of the Mersey, as from Hull 
it is shipped to the Baltic ; formerly Newcastle was entirely supplied 
by coasting vessels from Liverpool, there being a large consumption 
of salt at that place for alkali works, &c. In looking to the future 
development of our docks, this legitimate branch of Cheshire trade 
has naturally attracted much notice, as they will be essentially rail- 
way docks, to which, bya short additional railway link of about twelve 
miles, the saltworks of Northwich and Winsford can be at once 
accessible, furnishing, to say the least, additional accommodation 
for the export of salt, and, we believe, at cheaper rates than it is now 
carried by the river Weaver. Whatever interest, therefore, may 
possess themselves of the Birkenhead Railway, they ought to be 
required to carry forward the plan of the present directory for 
making a branch line from Helsby to the salt districts, which we 
rma ey done easily and cheaply, thereby affording traftic for 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, June 8th, 1860. 
The Duke of We.uinaTon, K.G.,D.C.L., Vice-President, in the Chair. 
ON THE ELECTRIC SILK LOOM, 
By Professor Farapay, D.C.L., F.R.S. 

“Iptusrrans Commopa Virz,”* the motto of the Royal Institu- 
tion, was made the ruling principle on this the last evening of the 
season; an account being given of the application by M. Bonelli of 
electricity to the service of the figure weaving-loom. The astonish- 
ing condition of perfection to which M. Jacquard had brought the 
silk loom, so that artists of the highest rank could not, without 
minute inspection, distinguish its results from the most perfect 
engraving, and the manner in which he taught the weaver to 
construct a series of cards, and then to use them automatically, so as 
to produce as often as he pleased the design which they represented, 
are well known. Any effect of pattern, either simple or complicated, 
which is produced in the woven fabric depends upon the manner in 
which the threads of the warp are separated before the weft is 
thrown, and the successive re-arrangements of the warp threads 
which’are brought about each time‘the shuttle is passed’; a single’thread 
of the weft therefore represents an element of the design; and in the 
Jacquard loom each of these required a pierced in a certain 
order, which, being brought against the ends of a set of hori- 
zontal rods, allowed some to remain undisturbed, whilst others 
were pushed on one side. By the action of the pedal the warp 
threads associated with the undisturbed rods were raised, and those 
belonging to the displaced rods were left unmoved; and to do this 
rightly, a separate pierced card was required for every thread that 
crossed the warp within the extent of the pattern. Frequently some 
thousands of cards are needed, and for the production of a woven 
portrait of M. Jacquard, in black and white silk, as many as 24,000 
were employed. 

After a design has been decided upon, it has to be converted into 
these cards, one for each thread of the weft included in the design ; 
the preparation and piercing of them requires much care and time, 
after which they have to be linked together as an endless chain in 
their proper order. It is to replace this part of the weaying arrange- 
ments that Mr. Bonelli has applied his attention, and the peculiar 
power of electricity. Instead of the many pierced cards, he has but 
one card, or rather its ere, a convertible plate of brass; which, 
being pierced with the full number of holes required (which in the 
loom in action was 400), can have these holes either stopped or left 
open, so as represent by its successive changes of condition the suc- 
cessive cards of the Jacquard series. To obtain this effect, tin-foil 
is attached strongly to paper, so as to form a compound sheet. The 
design is then drawn upon the metallic surface with black bitu- 
minous varnish, and the sheet is made into an endless band, which 
being placed upon a roller, and kept in its position by stops, moves 
as the roller moves, being carried forward by its motion. A set of 
teeth rests upon the top of this roller, touching the pattern in a line; 
they are made of ,thin brass plate, so thin that 400 of them do not 
occupy more than 16 or 17 inches, i.e. the width of the design on the 
roller; yet so separate that each is insulated from its neighbour by 
little interposed teeth of ivory; and so large and therefore weighty 
as to fall and rest upon the pattern, making good electrical contact 
where the tin-foil is exposed, but being insulated where the bitu- 
minous pattern intervenes. 

Behind these teeth are 400 small electro-magnets fixed in a 
frame-work, parallel to each other, and insulated. The fine covered 
wires which constitute their helices are connected at one set of ends 
with the teeth just described, each with a tooth; whilst the other 
ends are brought together and made fast to one metallic plate and 
wire. Tracing this wire onwards, it comes to an interruptor or 
contact-maker from whence the metallic communication proceeds to 
a screw appointed to communicate with one end of a five-celled 
Bunsen battery, the other end of which communicates with a screw 
near the former. This screw has a wire proceeding from it to two in- 
sulated teeth, like the teeth bearing upon the pattern, but heavier ; 
and these rest upon the uncovered edges of the tin-foil at the sides of 
the pattern, so as to keep up a constant electric communication with 
it. By simple, but perfect and secure mechanical arrangements, the 
following movements and results take place in this part of the apparatus. 
As the pedal descends under the weaver’s foot at a certain time, the 400 
teeth descend upon the pattern; then the circuit is completed at the 
interruptor in the single wire; the electric current passing through 
that wire, is divided into as many portions as there are teeth touch- 
ing the metal in the line of pattern under realisation; it makes all 
the electro-magnets surrounded by these wires active, leaving the 
others non-magnetic; and then, as the foot is raised and the move- 
ments return in their course, the interruptor is first separated, which 
causing all current to cease, the magnets lose their power, the teeth 
are raised from the pattern; and then the cylinder carrying it moves 
forward just so much as to give the new line of pattern for the teeth 
to search out electrically (the next time they descend), which corre- 
sponds to the next cast of the weft thread. Because the pattern 
never moves whilst it is in contact with the teeth, it is not cut or 
worn by them; because the current is made by the interruptor after 
the teeth are in contact, and before they are separated, no fusion or 
burning of the metal occurs at the teeth; and because there is a 
tongue-like wiper or brush, which, at the right time, passes under the 
teeth, sustains them and from off which they rub on to the pattern, 
there is never any want of cleanli or of contact there. 

Associated with these 400 magnets, and in the same line with 
them, are 400 cylinders of soft iron, called pistons; they are 
carried in a frame which moves to and fro horizontally between the 
magnets and the horizontal rods belonging to the suspensions of 
the warp threads; and they move towards the magnets at a time 
so adjusted as to coincide with the passage of the electricity round 
its circuit: they find therefore some of the magnets excited, 
because their teeth touch the metal of the pattern; and as the box 
cf pistons begins to return before the current is interrupted, 
such of the pistons as have touched excited magnets are re- 
tained or held back, whilst the others have returned in their course; 
the pistons therefore are divided into two intermixed ups, of 
which the one otf is perhaps 4 in. behind the other. ow comes 
in the action of the perforated brass plate, which is to be converted 
for the time into the equivalent of the particular Jacquard card 
required, It is a vertical plate, associated with the extremities of 
the pistons farthest from the electro-magnets: it can move up and 
down to a small extent: it is pierced by 400 circular holes. The 400 
pistons have each a head or button, which can pass freely each 
through its correspondent hole when the plate is up, but is stopped 
at the hole when the plate is down, and then effectually closes it. 
Now the time is so adjusted, that when the box of pistons has 
moved so far forward as to cause separation of the two groups, the 
plate descends, and by locking such of the heads as belong to the 
unretained group, fills the correspondent holes, whilst the heads of 
the retained group, being already behind their holes, have left them 
open; and so the Jacquard plate is formed, and, moving a little 
further, it acts on the horizontal rods before mentioned, and having 
by that arranged the suspenders of the warp threads, it then goes 
back, or towards the electro-magnets, to take up, under the in- 
fluence of the currents of electricity through the selecting teeth, the 
pnd arrangement of apertures required for the next cast of the weft 
thread 





The use of electricity, for the purpose of reading off the design 
and conveying it into the loom, involved many peculiarities, condi- 
tions, and ditliculties. These were pen me A ; and the manner in 
which they were either turned to advantage or overcome was 
illustrated a large and separate experiments. 





* Lucretius, iii. 2. 





Bomsay, Baropa, AND CenTraL InpIA Raitway.—Mr. Denny, 
assistant engineer of the Bombay, Baroda, and Central India Rail. 
way, has died of cholera. The railway works on the Nerbudda 
Tron Bridge, as well as in the districts round Broach, have been 
deserted by workmen through fear of being attacked by the epidemic, 





GEOGRAPHY OF THE NORTH ATLANTIC 
TELEGRAPH. 


By Colonel Tau. P. SHAFFNER.* 


Ir is not my purpose to discuss the commercial advantages of an 
Atlantic telegraph. The cost of the line, the expense of maintaining 
it when made, the profits on the investment, the advantages of one 
route compared with another, are questions that cannot be enter- 
tained here; but the countries to be traversed by the North Atlantic 
telegraph can be considered by this section of the Association with 
propriety. I propose to divcuss the geography of the proposed tele- 

aphic route, so far as pertains to the Faroe Isles, Iceland, Green- 
and, and Labrador. 

Before entering upon the subject proper, it is due to the friends of 
the enterprise to make a few remarks relative to the history of ocean 
telegraphy. The northern telegraph is not a new idea, freshly con- 
ceived and advanced for the consideration of men, nor has it been 
brought into existence by the failure of the late Atlantic telegraph, 
nor do the friends of the northern route claim any advantages from 
the experience so dearly purchased by the shareholders of the 
Atlantic Company. That enterprise commenced its career in 1856. 
It commanded the confidence and the money of the British public. 
The liberality bestowed upon it by the British and American 
Governments, and the immense investment of money and labour in 
it, added lustre to the nations. It is to be lamented that the most 
triumphant success was not achieved. The failure of that gigantic 
enterprise is not alone regretted by those who placed their money in 
it as a speculation, but by all the civilised world. In 1854, I ob- 
tained the Danish concession to construct the telegraph from Europe 
to America, over the Faroe Isles, Iceland, and Greenland. The line 
will traverse Labrador and Canada to Quebec. The success of this 
enterprise was not promotive of the interest of some New Yorkers, 
who were the owners of the monopoly of telegraphy in Newfound- 
land, and it was by their efforts that the Atlantic Company was 
organised for the line from Ireland to Newfoundland in 1856. I 
mention these circumstances, that the public may know that the 
Northern enterprise is not of recent origin, but that it is older than 
the Atlantic Company. If there be a sin for the establishment of 
rivalry in ocean telegraphy, it does not belong to the promoters of 
the Greenland route. It is necessary for me to be understood, how- 
ever, as not being an opponent of other lines across the ocean. I am 
in favour of as many as can be laid, contident that the Northern 
route, with its means of celerity of transmission, will have all the 
business it can do, and that other lines will have all that they can do. 

It is not now my purpose to discuss the relative merits of the 
ocean telegraphs, except in such matters as pertain to physics 
to ine telegraphy. 

The route of the telegraph, as marked upon the map, is from 
Scotland vid Faroe Isles, Iceland, Greenland, and Labrador, to 
Quebec, there connecting with other lines to different parts of 
America. 

The sea sections of the proposed telegraphic route are as well 
known to all nautical geographers as to myself, excepting, perhaps, 
the places sounded by the telegraphic expedition last autumn 
between Labrador and Greenland, and between Greenland and Ice- 
land. The bottoms of those seas were found to be deep mud, and a 
cable once laid thereon will lie undisturbed for all time. Neither 
the heaving of the seas nor the spire-like iceberg will disturb the 
fiery cable reposing beneath their white-crested waves. Icebe' 
float, and there will be no part of the sea in which the cable will 
laid that the bergs will reach the bottom. It is easy for those in 
rival interests, or for those unacquainted with the physics of the seas, 
to imagine difficulties. Arctic navigators with os I have had 
the pleasure of conversing since my arrival from the voyage of last 
autumn agree that, if the cable can be carried into deep tiords on the 
respective coasts, there will be no danger of interruptions arising 
from icebergs. I have seen such fiords on the coasts of Labrador 
and Greenland, and therefore with me the problem is solved. 

The land sections are not of serious importance. A telegraph line 
can be constructed on land wherever the foot of man can be placed. 
I have built lines over hills and valleys where neither wagons nor 
beasts could go, and these regions were in the great Mississippi 
valley, a country having great variety of soil, oustann, and climate. 
I have been in the service some sixteen years, and have participated 
in the construction of several thousand miles of lines, and have for 
years served as president, and also in nearly every position known 
to telegraphy. 

The cable will be landed at Thorshaven, the capital of the Faroe 
Four. and from thence a few miles by land to Westerman’s haven. 

the island is hilly—the roads inferior—there is but little cultiva- 

tion—pasturage good—the people intellectual—religion Lutheran— 

it sends one member to the Danish Parliament—it has a governor, 

sheriffs, and other officers of state—the climate is about the same 

= a more mild than Stockholm, Quebec, Montreal, or 
joston. 

Iceland will be traversed by the line from Portland to Reikiavik. 
The people are highly educated, and a considerable trade is carried 
on between them and the Europeans. The French have some 120 
vessels a on the south coast. They have free trade with foreign 
countries, and all the inland fisheries are free. The inhabitants are 
industrious and religious, and have their own local Parliament. The 
country is partially cultivated, but much of the land is covered with 
lava. The climate is moderate; the ice never interrupting naviga~ 
tion on the south and west coasts. There will be no difliculty what- 
ever in running the telegraph across Iceland. 

The cable will be landed in Hamilton's Inlet, Labrador, latitude 
north 54 deg. 30 min. The line will then be run either to the Gulf 
or to the River St. Lawrence. This country is rolling or hilly, and 
covered with timber, ey pee! pine, spruce, and juniper. The 
trees are large, many that I saw being 15 in. or 20 in. in diameter at 





the base. There is much grass where the country is open. 
Turnips, potatoes, and other vegetables are cultivated to a limited 
extent. The inhabitants are mostly Esquimaux. They are civilised 


under the teachings of the Moravian missionaries. There is a 
station of the Hudson’s Bay Company on Hamilton’s Inlet, about 
fifty miles from the sea. The coast is hilly and barren. Fishermen 
from Newfoundland are scattered along the coast, and many are 
employed in Hamilton’s Inlet. The cod and herring fisheries are the 
most profitable. The country is not much settled. There will be 
difficulties to be met in the construction of the line, and maintaining 
it across Labrador; but those difficulties will not be so great as 
those which have been overcome in other countries—those, for 
example, in Newfoundland, and the Southern and Western States of 
America. The line across Newfoundland traverses marshy and 
uninhabited regions, whelly unknown to the world until a few years 
ago, when it was explored for the telegraph. 

The section of the route the least known is Greenland; and, 
although that part of the country proposed to be traversed is not so 
cold as the climate of St. Petersburg, a city of some 700,000 in- 
habitants, yet there prevails the most erroneous impressions in 
regard to the temperature of that interesting and wonderful 
country. Whether it is a continent, or numerous islands extending 
to the North Pole, are problems yet to be solved. In the southern 
portion we find green valleys, covered with grass and vegetation, 
surrounded with mountains towering into the heavens; and these 
in the morning are covered with white glittering snow, which with 
the midday sun disappears, leaving exposed their blackened minarets 
and spires. ‘The scenery is grand and picturesque. 

The coasts of Greenland are barren hills and mountains, Along 
the shore are many islands. The fiords penetrate to the interior, ten, 
twenty, or thirty miles. Some of these bring out ice, others do not. 
Into one of the fiords which are free of ice will be carried the tele- 
graph cable, as indicated in the map. The water is very deep, and 
no iceberg can reach the bottom, or go far up their meanderings to 
their heads. They do not freeze except in narrow places where 
there is still water. A cable can be easily laid from the sea into one 
of these fiords, and when brought to land it can be well secured 








* British Association, 





against native ice, as is the case at many places in America, and on 
the belts and sound of the Baltic Sea. 
The exact locality where the line is to cross Greetiland has not 


been determined, but it will be in the southern portion, not sixty 
miles north of Farewell. The particular kind of surface to be 
traversed — ice-fields, valleys, or mountain ranges—is not 


fully known, but in either case no insuperable difficulties can be 
foreseen. The ice-fields are not like the glaciers of Switzerland. 
The icy ons of South Greenland are plateaus, decidedly more 
level than the plateau between Ireland and Newfoundland. I have 
walked upon the ice plateau, about latitude 61 deg. 40 min., and it is 
not difficult to traverse. It was quite level as far as I went. 
What it is in the interior, or whether there is ice there or not, 
no one knows. I found alluvial soil on the ice several miles 
distant from the sea, and it may have been blown there from 
the interior. Some twelve thousand deer are killed in the Holsten- 
berg district every year. They disappear in winter. Whither do 


“<< go? 

he ice travelled over by me was solid fresh-water ice. The snow 
falls in small quantities and melts away in the day, even in winter. 
This water freezes at night in winter; in summer it runs off into 
the sea. I saw on the plateau some considerable collections of 
water. There were many deep crevices. The thickness of the ice 
no one has been able to determine. I do not believe it rests upon 
the earth, but it forms a bridge, and perhaps where I went it was 
3,000 feet above the level of the sea; or perhaps there was a cavern 
beneath, a thousand feet between the ice and the earth, exceeding 
in grandeur the great Mammoth Cave of America, with its two hun- 
dred subterranean avenues. This may seem most wonderful, but 
I have many reasons for believing that it is possible. [ heard a 
waterfall resembling the rushing of a river over rocks. The bergs 
from the fiord blinks, I noticed, were clear and clean ice; no grave. 
or earth either in or on them, excepting those that were near the shore. 
If the ice were upon the earth in the interior we might expect to 
find some earth in the bergs. I have seen boulders on bergs, but 
they came from the glaciers of the north, or from the sides of the 
blinks crushing against the mountains as the ice moved from the 
interior, 

The inhabitants are Danes and Esquimaux. The Julianahaab 
district is the most southern in Greenland, and has about 2,600 
Esquimaux. They are all civilised, and mostly members of the Lu- 
theran Church. There are a few Moravians. The children are 
baptised, and at fourteen years old confirmed. They have churches 
and schools, and they preach, sing, and pray. In the principal 
churches they have organs and some fine paintin 

The town of Julianahaab has about 300 inhabitants. The people 
received my visit last autumn with much {or and iliuminftted 
the town. ‘The Governor received me at the landing, and told me, 
“ Welcome, welcome, to Greenland!” He invited Mrs. Shaffner to 
take his arm and escorted her to his residence. The houses 
were stone and frame, and covered with slate. It is not cold 
enough for double windows. They had cows and sheep. ‘The 
Esquimaux live in stone huts covered with earth, fully as com- 
fortable as many log cabins that 1 have live in when in the western 
forests of America. 

The Esquimaux are honest and -hearted. They never steal 
unless on the verge of starvation. The men treat their wives well. 
The children are never whipped. Peace, love, and domestic happiness, 
seem to be more common to them than to the more civilised races. 
It will not be difficult to have a telegraph line maintained in Green- 
land, with the aid of such people. We can command their labour, 
and there are many Danes ready t» «rter into the service, I have 
already had the services of ond men offered, and at very moderate 
salaries. And, in fact, a telegraph line can be constructed across 
the hills, the valleys, the fiords, and the ice plateaus of Greenland, 
and it can be maintained, thereafter, with much more facility and 
certainty than has been done across the plains of Russia, the 
mountains of Norway, the swamps of Newfoundland, the inundated 
lands of the Mississippi, the uninhabited forests of America, or the 
Alpine ranges of Europe. 





ON THE MANUFACTURE AND APPLICATION 
OF INDIA-RUBBER FOR INSULATING TELE- 
GRAPH CONDUCTORS ; ALSO, THE CON- 
STRUCTION OF SUBMARINE CABLES.* 


By W. Hatt. 


Tue subject of telegraphy is now occupying the attention of 
Europe and America, consequent upon the progress made in con- 
nection with the science in question, which has proved itself so 
strikingly useful, as well as beneficial, to all civilised nations, In 
presuming to address such an audience as the present, I feel assured 
that my crude remarks will be accepted in that spirit of indulgence 
so characteristic of the scientific gentlemen to whom this pa is 

resented. In my treatment of the — I shall endeavour, there- 
‘ore, as clearly as I can, to detail a few facts and figures in connection 
with the subject of the present paper. 

1. Gum caoutchouc is imported into this country in various 
forms. ‘The Para rubber, which is of a superior quality, is generally 
sent in the shape termed bottle rubber; and is the best of the kind 
adapted for manufacturing purposes. It also is sent in the shape of 
a tube, in order to prevent waste in the process of cutting it into 
strips or threads. 

Of the plants that yield commercial caoutchouc, the most im- 
portant are the following, according to Dr. —e~ 1 viz., Sipho- 
nica elastica, H: ica speciosa, Ficus elastica, and many others. 
Professor Faraday says that no appearance of texture can be 
observed in the pure transparent caoutchouc; it resembles exactly a 
piece of clear strong jelly. All the phenomena dependent upon its 
elasticity, which are known to belong to common caoutchouc, are 
well exhibited by it. When very much extended it assumes a 
beautiful pearly or fibrous appearance, and when doubled several 
times until further extension in the same direction is difficult, it is 
found to possess great strength. Its specific gravity is 0°925, and is 
a non-conductor of electricity. The pure caoutchouc has a very 
adhesive surface; its fresh-cut surf pressed together, also 
adhere with a force equal to that of any other part of the piece.f 

2. ‘he first process employed is to cleanse it by boiling, &., and 
then cut the top and bottom of the bottle, which leaves it in a cylin- 
drical form, suitable for cutting it into strips, or any other form, as 
may be required. 

8. The machine for cutting the rubber into strips is composed of a 
circular knife arranged so as to cut it of one uniform thickness. In 
front of the circular knife there is a revolving spindle, having a 
screw cut upon and working through a nut of the same pitch, at one 
end; also a pulley or drum on the other end of the spindle, so as to 
cause the knife and spindle to revolve at different speeds when the 
machine is in operation. On the spindle is fixed a soft wood roller, 
from 3 in. to 4 in. in diameter, the surface of roller being in contact 
with the circular knife when the latter is in motion. Upon 
this roller is stretched the bottle or cylinder of rubber, in a moist 
and warm elastic state. Motion being given te the machine, cold 
water is allowed to drip on the knife during the process of cutting 
the rubber into strips, so as to prevent the pieces from to 
each other; and the strips are then cut into one uniform width, by 
asmall circular cutting machine adapted for that —. The 
rubber thus prepared is then submitted to a peculiar of treat- 
ment, ey to being used for covering telegraph conductors. 
It would be difficult to describe all the particulars as the 
mode of preparing the rubber. I may state, however, it is 
essential to use the rubber at various tem, ures, say, from 100 
to 200 deg., as may be required for the purpose for which it is ulti- 
—* intended. 
. In 


dia-rubber, as imported, generally includes mixed impurities 








* British Association, 1860. 


t See “ Quarterly Journal of Science and the Arts, Royal Institution of 
Great Britain,” vol. xxi, No, 21. 
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of different kinds, which are got rid of by tearing it into shreds in a 
stream of water; it is then transferred to a machine called a masti- 
cator, where it is severely pinched and kneaded till it forms a kind of 
mass, Which may be compressed into blocks, cut into sheets, strips, or 
threads, or rolled into layers of any thickness, as may be required. 

The masticating machine consists of a hollow cylinder, with an 
opening at the top, so as to receive the cuttings and scra 8 of rubber; 
a shaft passes through the cylinder; this part of the shaft is grooved, 
so as to form projections about half an inch square along the whole 
of its length within the cylinder; the ends of this shaft are turned 
to a suitable size to pass through the ends of the cylinder, and to run 
in bearings upon the frame. The india-rubber should be cut into 
small pieces, and well cleansed and dried, and then passed through 
warm rollers. This operation causes many of the pieces to unite and 
form sheets of various lengths, after which the rubber is put into 
the cylinder, and the opening closed. Motion being given to the 
shaft, it is communicated to the india-rubber, and in the course of 
an hour, more or less, according to the speed of the shaft, and the 
quantity of rubber employed, the combined action of heat and friction 
occasioned by the motion and pressure on the india-rubber, has the 
effect of uniting it into one compact mass or roll of the length of the 
interior of the cylinder; should any granular particles be seen, the 
operation must be repeated until they disappear. It is a fact worthy 
of note, that this mode of treating rubber was the origin of the 
india-rubber manufacture; and the process has bcen in use about 
thirty-five or forty years. For the formation of this ma-s into 
square or round blocks, a heavy pressure is require! — The blocks 
may be 6 ft. long, 12 in. or 15 in. wide, and 10 in. or 12 in. thick. 

5. The machine for cutting the blocks into sheets consists of a cast- 
iron box of suflicient length to receive them. The box has a 
movable bottom, which may be raised or depressed by screws, 
There is a screw running the whole length of the frame, so fitted to 
it, that each end is made to pass through a projecting piece of metal 
attached to the side of the box; and, by turning this screw, the box 
is made to move backwards or forwards, as may be required. At 
one end of the machine, and at right angles with it, a straight knife is 
fitted to an eccentric motion. When the machine is in operation, the 
screws are brought down, to! «wed by the movable bottom, and the 
block of rubber, having its sides soaped, is put into the box and 
pressed down upon it; the screws are then turned round, so as to 
raise the block of rubber a little above the plates on the upper edge 
of the box, in order to have the sheets cut of any required thickness, 
Motion being given to the machinery, the knife, which is kept wet 
by water dripping on it, is also set ia motion, and, at the same time, 
power is given to the long screw, which causes the box with the 
rubber to advance, and to come into contact with the knife, and thus 
a theet of rubber is cut from the block. When one sheet is cut, the 
box is brought to its original position by reversing the motion of the 
long screw, after which it is only necessary to raise the rubber to the 
required height by screwing up the movable bottom of the box; and 
so long as any rubber remains uncut, this operation has to be re- 
peated. I should add, that these sheets can be joined together when 
they are required for tubes; such forms being suitable for cutting 
the rubber into strips by the same machine, aud by the process just 
described.* 

6. 1 will now make a few remarks upon gee geate, having been 
engaged in experiments upon it since 1844. This substance was 
introduced into this country by Dr. Montgomery, through the 
Society of Arts, in 1843, Dr. Montgomery’s mode of treating it 
was as follows :—" The gutta-percha when dipped into water nearly 
boiling can be readily united, and becomes quite plastic, so as to be 
formed, before it cools to 130 deg. or 140 deg., into any required 
form, which it retains at any temperature below 110 deg. We take 
as much of it as is necessary, and throw it into hot water, when it 
soon softens, and becomes as plastic as putty, and can then be 





moulded as required.” This substance, however, has been exten- | 


sively used for covering telegraph conductors, in consequence of its 
easy application and moderate insulating properties. 1 think L may 
state without fear of contradiction, that india-rubber is by far a 
better insulator, and gives better results as to its electrical qualities 
than gutta-percha, I shall therefore contine myself in my remarks 
to the mode of applying india-rubber for insulating telegraph con- 
ductors, in preference to gutta-percha or any of its compounds. 

‘The method used in covering telegraph conductors with gutta- 
percha is sv simple a process that no explanation is necessary upon 
the present occasion, as most scientific gentlemen are well acquainted 
with the method adopted. 


7. Having already explained the process of treating india-rubber, | 


both in its natural and manufactured state, I will now describe as 
briefly as possible its mode of application to insulating telegraph 
conductors prior to gutta-percha being used for that purpose. The 
method adopted was as follows:—The wire being first covered with 
cotton, was then varnished over with shell-lac, and covered with 
one thin strip of manufactured rubber. Preparatory to using the 
latter, one side of the strip was coated with dissolved india-rubber, 
or any of the known solvents, so as to render the rubber homo- 
geneous and waterproof; and I believe that if these cores have not 
generally been brought into use for telegraphic communication, it 
has been owing to the circumstance that they have been imperfectly 
constructed, and therefore not suitable for that particular purpose. 

In the meantime gutta-percha has been so used; and it is a well- 
authenticated fact that the greater part of our cables made from it 
have failed. 

Now, having had twenty-eight years’ practical experience in the 
manufacture and application of india-rubber and gutta percha to 
the various purposes for which they are used, I felt assured that 
some great improvement might be made in insulating conductors 
with the before-mentioned gum; and I commenced first by covering 


the wire with the best cotton fibre, and then covered the cotton with | 


strips of pure rubber, cut from the bottle, or any other form as 
imported. These strips were laid on spirally, and with overlap. 
then wound round, in an extended form outside the spiral lappings 
of rubber, a thread of vulcanised india-rubber, covered with cotton 
or otherwise, and finally coated the latter with yarn saturated with 
best Stockholm tar. ‘The whole of these operations were performed 
at one and the same time, by a machine especially adapted for that 
purpose. In addition to the former process I then submitted the 
core to a dry temperature of 120 deg. or 180 deg., in order to render 
the lappings of rubber homogeneous and waterproof. 1 should, how- 
ever, remark, that it requires care and practical experience in refer- 
ence to the temperature which it is necessary to employ, so as to 
ensure a perfect core without destroying the properties of the india- 
rubber. I may state, also, that these cores, if properly constructed, 
will withstand nearly any amount of hydraulic pressure, thus ren- 
dering them particularly adapted for submarine cables, or any other 
telegraphic purposes, 

8. Hitherto, telegraphic conductors have been insulated with 
gutta-percha ; but, nevertheless, it has been found that when it is 
immersed in the sea, laid in the earth, or subjected to atmospheric 
influence, in fact*to any change of temperature, its electrical con- 
ditions will be materially affected, so that in a short time it is par- 
tially destroyed, rendering it nearly useless for submarine cables. 

It is an established fact that, when gutta-percha was first intro- 
duced into this country—about sixteen or seventeen years since— 
it was of a superior quality; but at the present time it is found 
to be of avery inferior kind, and it is obvious that this is one cause 
of its failure for telegraphic purposes. 

Now, in the manufacture and application of gutta-percha for 
telegraph cores, there are many difficulties to overcome, viz., to 
cleanse it from all impurities, to keep it free from moisture and the 
accumulation of air-cells, during the process of its application to the 
conducting-wire or wires ; also, the uncertainty of the conducting- 
wire being in the centre of the core. I am of opinion, also, that 

utta-percha has not sufficient affinity when incorporated with 
india-rubber and shell-lac that would improve its insulating pro- 
perties, so as to render it a perfect insulating medium, which is 


in compiling this paper, I have copied several extracts 





* For brevit 


from Mr, Thomas Hancock's treatise on the Manufacture of India-rubber, a 
most valuable work of the kind, 


so essential for submarine cables. I think, therefore, that nearly all 
the failures in telegraph cables, &c., are attributable to the inferior 
quality of the gutta-percha, as well as to the attempt to improve it 
by the introduction of foreign substances, which no doubt make it 
still worse. This is apparent to any one who has taken pains to 
investigate the causes of so many failures that have taken place 
within the last few years. 

I have before stated that india-rubbes was used for telegraph pur- 
poses before gutta-percha. Tho cause of its fuilure in the first in- 
stance was in consequence of the parties not being thoroughly 
conversant with its manufacture and method of application; the re- 
sult was, that the properties of the india-rubber were destroyed by 
the artiticial means used in order to render the rubber homogeneous 
and waterproof. 

I have seen wires which were covered with india-rubber, nearly 
upon the same principle, namely, by immersing the rubber cores in 
hot water, in order to render the lappings of rubber homogeneous ; 
and, as a y q , the caoutchoue becomes black and 
has a very strong tendency to decompose; in fact, the solvent used 
does not evaporate when the rubber is submitted to such a mode of 
treatment. Moreover, the copper-wire conducting heat much more 
rapidly than the rubber, tends to induce decomposition; still, the 
insulation may be perfect, although I am of opinion that cores 
constructed in the manner just described can last for only a short 
length of time. 

There are some parties who contend that neither cotton nor fibre 
should be used in covering the conducting-wire, previous to coating 
it with india-rubber or gutta-percha; and there are also others who 
think it of practical utility. must confess that I belong to the 
latter class. The reasons I adduce are as follow:—First, that no 
conducting wire should come in direct contact with the insulating 
agent, whether it be gutta-percha, india-rubber, or any other agent. 
Now, if cotton fibre or raw silk is used, no chemical action is likely 
to take place between the conducting wire and insulating medium ; 
on the contrary it might, possibly, destroy its insulating properties. 
Again, the use of cotton fibre gives pliability to a core, and prevents 
the conducting-wire from protruding through the insulating medium 
in the event of the core becoming twisted or bent, during the pro- 
cess of its manufacture into a cable, or from it becoming coiled ; it 
also obviates the danger of a similar occurrence when the cable is 
being run out from the vessel at sea. If a gutta-percha, or any hard 
compound core, is bent backwards and forwards, the conducting- 
wire does not recover its original condition of adhesion to the gutta- 
percha, as hitherto made. i am of opinion, therefore, that it is of 
the greatest importance to closely cover the wire with the best 
quality of cotton fibre, or raw silk, previous to coating it with 
india-rubber, &c., in order to ensure a durable and perfect insulating 
medium for submarine cables or subterranean conductors. 

9. It has hitherto been the custom to make all submarine cables 
with an outer coating of wire rope; but it is not my intention, in 
the present paper, to offer more than a few remarks in reference to 
this part of the subject, because it has been discussed so often by 
our eminent engineers, some of whom seem to be of opinion that the 
wire ropes are not in all cases suitable for submarine cables, from 
the fact that their specific gravities are very high, and their spiral 
form causes them to elongate to a very great extent when a heavy 
Strain is put upon them in being paid out from the ship. 

I think, therefore, that all spirally-covered cables have a strong 
tendency to destroy the insulating medium, whatever the insulating 
agent may be made of. In connection with the former remarks, an 
article appeared in the Zimes, on the 9th April, 1860, as follows:— 
“ There is not a single engineer of eminence who does not condemn 
the principle of laying on the outside wires spirally instead of 
longitudinally, in a line with a strain they have to resist. Why the 
old arrangement is persisted in at the present day it is difficult to 
imagine, unless it is due to the fact that most of the wire rope 
' manufacturers have their machines constructed for laying on the 

wires spirally, and do not care to make others which will render the 
completion of their work slower, more difficult, and less profitable. 
four years ago, when the plan of construction of the Atlantic cable 
was resolved on, we most strongly deprecated this arrangement, and 
the event has so clearly justified what we then pointed out would 
| be the consequence, that we may be excused for quoting the opinion 
on the present occasion. ‘ Whenever a cable is constructed with 
spiral wires round a soft core any severe strain in paying it out 
| must, by stretching the outside wires, either attenuate or break the 
insulation of the copper conductor. This is a simple fact which 
those least conversant with mechanics can easily understand. We 
do not mean to say that the Atlantic cannot succeed, but the chances 
are very much against it; and it is certain that before it has been 
down twelve months, it will, like most others similarly constructed, 
be perfectly useless. If it does answer even temporarily, it will not 
be due to the plan on which it is made, but in spite of it.’” 

Moreover, Mr. Gladstone also stated in Parliament, on the 8th 
instant, that “ The experience of the last twelve months had greatly 
increased the doubts which were entertained with reference to the 
dificulty of laying deep-sea cables, and the instances of failure bad 
been so numerous as to be all but universal, and there was but one 
deep-sea cable, he believed, at present in operation.” These are plain 
facts, and | think it is quite evident that some great improvement is 
required, taking into consideration the enormous amount of capital 
which has been and is still being sacriticed. 

It appears to me that it is of the greatest importance that the 
external covering for the cable should be made of the best mate- 
rials, and not less than } in. thick when made with hemp and steel 
wire, and the latter to be as near as possible to the external surface, 
so as to preserve the core from injury; also to obtain the utmost 
amount ot longitudinal strength. 

The method | adopt is by inserting longitudinal steel wires (with- 
out any twist) in combination with the hemp or wire covering, 
formed upon a double plaiting or braiding machine, on the hollow 
tube principle, whereby the longitudinal wires may be introduced, 
so as to give strength and lightness, at the same time be free from 
| twist or liability to kink. By this mode of construction different 

lengths of cable can be joined together with great facility, and can 
be made of a specitic gravity of 1 25 and upwards. 
































10. To describe more fully particulars in reference to cables it will | 


| 
| be essential to explain a few calculations, based on the following data 
| Let s be = 1, the specific gravity of sea water; C the specitic 
| gravity of a cable compared with the former, and T its tensile 
strength in tons; W the weight in tons of 1 mile of cable in sir; 
also x the weight of 1 mile of the latter in sea water; F the number 
of fathoms in a mile; and L the length in fathoms that would break 
with its own weight when suspended in sea water. 

From these data I obtain the equations for calculating the weight 
x of 1 mile of cable in sea water, also the length L in fathoms. 
Now, i == the loss of weight, and (8 -- é) W = the weight 2 of 


1 mile of the cable in water; therefore as (s — é) W:F::T: 
TXF 
‘\w 
(s G) W 
take the specimen produced (No. 3 in table), which is made with 8 
steel wires, No. 15 gauge; weight per mile, 1 ton; tensile strength, 


= L, the length in fathoms, As an example, let us 


. . re 7 ° 8 ry 
2 tons; specific gravity, 156. Now, from the equation (s — ac) W 


1 . “2 
= (i _ Te) 1 = ‘3525 tons, the weight of 1 mile in water; and 


FxT 
from the latter equation we obtain L, which is = a Eee 
(—¢) W= 
880 X 2 ‘3525 


: 1 ) : = 4,993 fathoms, as before stated. Again, yy) = 
( —™ 156 
00004 tons, the weight of one fathom; therefore the minimum ten- 








sion at 2,000 fathoms ame being considered the average depth of 
the sea) is == 2,000 x 0°0004 = 0°8 tons, allowing three-fifths of its 
tensile strength, in the event of the cable being strained by paying 
it out from vessel, 

Now, by taking the Atlantic cable (No. 6 in table) as another 
example, and by calculating from these equations according to the 
following authentic data—namely, the specific gravity 4-00, and 
weighing 1 ton per mile, also the tensile strength somewhat less 
than 3 tons—we tind the length L woud be 3,520 fathoms, and the 
minimum tension at 2,000 fathoms 1-704 tons, being about 33, or 
- sag ad a tensile — m would be needless for me 
© make any further remarks upon this cable because it has 
discussed mf often. , “1 

I may state, however, that Professor Airy, Mr. Longridge, and J. 
Bodie, R.N., and Master of H.M.S. yon del Co pa some 
valuable tables in referenee to the submerging of submarine cables. 
The tables calculated by the two first-named gentlemen are to be 
found in the “Journal of the Institution of Civil Engineers,” for April, 
1858; and of the latter in the ‘‘ Mechanics’ Magazine,” on the 24th 
and 31st October, 1857. 

The ape experiments show the relative weights and tensile 
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Having already described the method of constructing deep-sea 
cables, I will now give the cost in reference to the specimens pro- 
duced. 

The core which I here produce cost about £45 per mile; when 
made into a cable, about £120 per mile. I have one specimen here 
(see No. 5 in table) much lighter, which cost about £115 per mile; 
weight, 14 cwt.; tensile strength, 2°09 tons ; specific gravity, 19; 
and the length that would break with its own weight, when 
suspended in sea water, is = 5522 fathoms; the minimum tension 
at 2,000 fathoms is = 0:756 tons, 

I may state in conclusion, that the merits of the cores and cables I 
have described (in addition to many others not here mentioned) 
will be examined, and fully reported upon, by eminent electricians 
and engineers, appointed by the Government for that special 
purpose. 








PreservepD Mears.—Boiling checks fermentation in organic sub- 
stances, by which means, the oxygen of the atmosphere being 
excluded, meats are preserved for long voyages ; “certainly one of the 
most important contributions to the practical benefit of mankind 
ever made by science, and for this we are indebted to Gay-Lussac.” 
M. Renault, Director of the Veterinary School at Alfort, France, has 
shown that the baking and roasting of meats, and the boiling of 
liquids arising from animals affected with contagious diseases, have 
the eflect of completely annihilating the virulent properties of these 
substances. The practical value of this fact will be appreciated by 
many of the inhabitants of large cities, who are obliged to use milk 
and some other articles of food which are not of the best quality.— 
Timbs's Curiosities of Science. 

Tue Wants oF THE ARTIZAN IN LonpDoN.—The circumstance 
that, in this huge population of London, education, both artistic and 
otherwise, is not sufficient for the need, must be evident to all who 
have carefully considered this most important subject. Let us once 
more mention that the present population of London is more than 
two millions and a half, and that if the same increase of population 
go on, in A.D. 1900 we shall have five millions of people in this 
metropolis; and the question is, whether a large portion of this 
multitude shall grow up as little profitable as the weeds of the field, 
or be manufactured into a useful and profitable material. In Islington, 
Somers-town, Camden-town, and other districts, there are no in- 
stitutions which are available to the humbler classes, and the con- 
sequence is that many a promising youth is lost for the want of 
opportunities. The only way to tackle with this evil is to take 
London into pieces, and look upon each portion as a distinct town or 
city which needs its Atheneum, Lyceum, or Mechanics’ Institute, 
where young men may obtain useful books, and at the same time 
have an opportunity of joining classes composed of men of similar 
taste and pursuits, and in some cases obtaining the encouragement 
which is derived from the praise he would have from his fellows. 
At the present time in London, throughout miles of streets, there 
are no places in which the young workman can, at a moderate cost, 
obtain the culture which would be valuable to him in life.—Builder. 

New SreamMers Wantep.—A few days since Messrs. Todd, 
Kreager, and Co., of Carditf, advertised for tenders for the supply of 
six iron steamers, each of 5U0-horse power, to carry 1,800 tons, and 
to run from a continental port to one of the colonies. Several tenders 
have accordingly been sent in, and are now on their way to the 
Continent, but the result is not yet made known. 
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THE COAL-FIELDS OF NEW SOUTH WALES. 
(From the Sydney Morning Herald.) 

Tae oldest of the mining proprietaries in this colony is the 
Australian Agricultural Company, called, by abbreviation, the A. A. 
Company. Although this corporation have engaged largely in other 
speculations more in accordance with their original objects and title, 
they have found that of coal mining by far the most profitable, and 
their operations are now almost entirely confined to that enterprise. 
Coal having been discovered on their extensive grant of land near 
Newcastle at a time when labour was abundant, the mines were at 
once worked, and have been in operation for more than forty years 
—the company having had for a period the exclusive right of coal 
mining in this colony. The traces of their former workings are 
visible at many spots near Newcastle, where the mines have either 
been wrought out, or abandoned for fresh sinkings. Three of the 
A. A. Company’s pits are at present being worked. The principle of 
these is called the D pit, or, more generally, the Bore ; it is about 
three miles from the shoots. The depth of the shaft is 171 ft. The 
excavations below are very extensive, and the pit has the 
distinction of being the only one in the colony in which horses are 
employed. There is a horse road from the bottom of the shaft for a 
length of 550 yards; out of this road there are numbers of headings 
on either side, some to the northward being 200 yards long, and some 
to the southward 150 yards. The width of the stalls is 8 yards, and 
that of the pillars 4 yards. Some parts of the pit, where there are 
indications of nearness to the other pits, have been wrought out. The 
seam of coal, which extends without much alteration through 
most of the other pits belonging to the company, is altogether 
about 9 ft. in depth, but there are two other layers of band, 
varying from 2} ft. to 4} ft. in thickness, which, of course, lessen the 
actual quantity of coal by that amount. The wagons are hoisted 
up the shaft by a 14-horse engine, which sometimes raises 274 tons 
aeday. The daily average yield of this pit is nearly 250 tons. The 
E pit, at a short distance from the above, opens out at the bottom of 
ashaft 144 ft. in depth. The main headings extend 400 yards to 
the southward and 300 yards to the westward, with cross-headings 
and stalls, the same as in other pits. The coal produced hereaverages 
180 tons a-day. In the F pit on the Macquarie-road, the seam is 
smaller, varying from 2 ft. 6 in. to 2 ft. 10 in., but without any in- 
terruption. On account of the thinness of the seam, the road is only 
made sufliciently high to allow of the removal of the coal; the rails 
are consequently of a narrower gauge, and the wagons smaller than 
in the other pits, the latter holding only 4 ewt. each. From this pit 
about 70 tons of coal are procured daily. All of the pits are con- 
nected by a railway with the shoots, the trains being drawn by 
locomotive engines equal in size and power to those used on the 
public lines, having sometimes te propel between 80 tons and 100 tons 
of coals. The wagons, which severally hold 2, 3, and 4 tons, have 
their loading measured and entered on passing a weighbridge, a few 
yards from the water’s side; they are then brought over the shoots, 
where, by the removal of the floors of the wagons, the coal falls into 
the ships’ holds) | The A. A. Company’s wharf is 150 ft. in length, 
and there are five shoots, each connected by a siding with the rail- 
way. It was at first intended, on the construction of the Great 
Northern Railway, that the A. A. Company’s bridge which crosses the 
public line should be removed, and a loftier and more substantial 
one substituted ; but in order to avoid that expense, which would 
have fallen on the Government, the latter determined on lowering 
their line so as not to interfere with the company’s structures, some 
of which, having been commenced in view of the above alteration, 
have consequently a rather untinished appearance. Contiguous to 
the shoots is a spacious engine-house, furnished with lathes, drilling 
machines, and other apparatus for repairing the various machinery 
employed on the works. The engineering department is under the 
superintendence of Mr. Tipping. 

The Newcastle Coal and Copper Company carry on their operations 
about two miles and a half from Newcastle. Some of their mines 
formerly belonged to the Messrs. Brown, others to Mr. Donaldson 
and to Mr. Nott; but the interests of these proprietors have recently 
either been purchased by, or amalgamated in, the above company. 
Great advantages are possessed by this company in their coal being 
obtained horizontally from a tunnel instead of from a pit at the end 
of a shaft; the complex machinery required for lifting the coal from 
the pits, and the time and labour occupied in the process, are thus 
saved. The rails laid through the tunnel are of the same width as 
those which lead to the shoots, so that the same wagons can be used 
for both services. The mine, too, can be comfortably explored by 
those whose timidity prevents their venturing down ashaft. The 
entrance to the tunnel is spacious and inviting, the main heading 
being 15 ft. in width, and for a considerable distance substantially 
propped with timber. The length of the main heading is nearly 
8,000 ft.; on each side there are twenty headings, at distances 
generally about 300 ft. from each other, and each 13} ft. in width. 
The stalls which branch off from these are 24 ft. wide, walls of 12 ft 
being left for pillars. Originally the width of the stalls was 30 ft.; 
but, it being considered unsafe to leave such an open space without 
natural supports, narrower stalls were made. Where the miners 
excavate underneath fire-clay or other weak strata, recourse is had 
to timber propping. The thickness of the seam of coal in this com- 
pany’s tunnel is 6 ft. 8 in., but there being a band of fire-clay 15 in. 
in depth, the actual amount of coal is 5 ft.4 in. Altogether in this 
and in other tunnels, through the same seam, there are about ten 
miles of roadway through, wrought out in chambers, besi'es eight 
miles now in process of being worked. The trains of loaded wagons 
are drawn by locomotive engines to and from the shoots, of which 
there are five at the wharf. ‘Ihe daily produce of coal is a little 
under five hundred tons. The manager of the company is Mr. G, 
Berners. and the superintendent of the mines Mr. Spencer. 

The Minmi mines, which are about six miles southward from 
Hexham, were commenced, and for several years worked, by Mr. 
Heales, but have recently been purchased by Messrs. A. and J. 
Brown, who formerly owned the extensive collieries near Newcastle. 
Prior to the purchase the latter firm had two pits at Minmi, but not 
being able to effect a satisfactory arrangement with Mr. Heales for 
the use of the line of railway which he had laid down between the 
mines and Hexham, they purchased trom him the entire property. 
The seam of coal in the Minmi pits reaches altogether through a 
depth of 9 ft., but owing to the intervening bands, a thickness of 
only 5 ft. 8 in. is being worked. The shaft through which most of 
the coal is at present obtained is 60 ft. deep. ‘Iwo other shafts have 
been sunk, each at a depth of 70 ft., and the mines are ready to be 
worked. At present the daily produce of the mines averages about 
150 tons. The operations at the Minmi collieries are to a great ex- 
tent in abeyance, pending the arrival of a large quantity of new and 
improved machinery, manufactured in England for the purpose, 
under the direction of Mr. A. Brown, who is now on his way out 
with the machinery. The new apparatus, which is expected to 
arrive in a few days, consists of 100 coal-boxes, 50 pulley and 
wagon wheels, a crane, a steam-tug, and an engine for lifting the 
coal from the pits. Another hindrance to the development of these 
mines is the want of a coal wharf at Newcastle, at which their coals, 
when conveyed by the railway, cpuld be shipped. An application: 
was made to the Government many months ago for this accommo- 
dation, and some dissatisfaction has been caused by the non-fulfilment 
of what was understood as a promise on the part of the Government 
that that convenience should be at once afforded. At present the 
Minmi coal is taken by a locomotive engine to the water's side, and 
there conveyed through shoots into the small vessels which. 
come up the river for cargoes. A large coal barge, measuring 124 ft. 
by 32 ft., and capable of holding 400 tons of coal, was recently built 
at Newcastle, for the purpose of carrying the Minmi coals down the 
river. The barge will be employed for loading vessels of heavy 
tonnage on the completion of a large derrick or crane, now being 
fixed for that purpose, at Stockton, opposite Newcastle, by Mr. 
James Scott, who superintended the construction of the patent slip 





at Pyrmont. The derrick will reach to 100 ft. above high water, and 

will overhang at a distance of 70 ft. from the line of beach, so as to 
aflord deep water for the vessel about to be loaded, and to allow the | 
coal-barge to come between her and the wharf. The apparatus,will | 


be worked by a direct-acting cylinder and piston, 25 ft. long, lifting 
the coal from the barge into the ship. The derrick will be finished 
and ready for loading ships in a few weeks. But the proper de- 
velopment of these mines cannot be realised until commodious 
wharfage is provided for the shipment of their produce at Newcastle. 
The large freight which vessels loading up the river require through 
being so frequently detained on the flats, makes a diflerence «of 4s. a 
ton between the prices obtainable at Newcastle and at Hexham. 
The towage of the barge up and down the river is also costly and 
inconvenient, and the arrangement can only be looked upon as a 
temporary, or at best an auxiliary one, when there is a railway right 
from the pits toa shipping port. If the required wharfage accommo- 
dation were now available, the Messrs. Brown would be able to give 
the Great Northern Railway about as much traffic as they are at 
present getting from both goods and passengers. A coal wharf is 
being constructed at Newcastle, and will, it is hoped, be provided 
with the necessary apparatus for loading vessels from the Minmi 
collieries, and from the other mines likely before long to be worked 
and to send down their produce by the railway. 

The coal mine at Tomago on the north side of the Hunter River, 
nearly opposite Hexham, was commenced about five years ago by 
Messrs. Gordon and Brown, but was worked with indifferent success 
until the property was purchased last year by Captain Williamson. 
Under the direction of Mr. Young, an experienced miner, deeper 
borings were carried on, and a seam of 4} ft. of coal having been 
found at a further depth of 150 ft., a shaft was sunk and a pit 
opened out. The present depth of the pit is about 40 ft. The ex- 
terior machinery resembles that at other collieries, but the mine is 
worked upon a different prnctple Instead of the pillar and stall 
system, that known as the long wall working is adopted; nearly the 
whole of the coal is removed, nothing being left to support the roof 
but nogs or timber pillars. A long wall face of about 300 yards is 
being excavated ; from this the coal te brought through nogged gate- 
ways, and the gobbin—waste stones or rubbish taken out of the coal 
or the surrounding strata—is left behind to fill up the excavation to 
prevent a premature descent of the roof. The pit is about three- 
quarters of a mile from the river, and the coal is brought down to 
the water’s side on a railway. Some admirable contrivances are 
adopted for facilitating the shipment of the coal. ‘The wagons, 
which are constructed on a new principle, widen at the top, and are 
made to hold 4 tons, two in each partition. The wharf is carried 
on piles a considerable distance into the river, allowing the barges 
to come underneath, and having three apertures for shoots. The 
wagons being brought vertically to the shoots, the pins b 
which the bottoms of the wagons are secured are removed, 
and the coals fall through. They are not, however, discharged 
promiscuously into the barge, but into boxes which hold 2 tons, and 
of which there are twenty-one in each barge. At present there are 
only two of these barges in use, but two more are in course of con- 
struction, and will shortly be employed. The steamer Aquarius, 
belonging to Captain Williamson, is employed to tow these barges to 
and from the wharf. The apparatus for shipping the coal brought 
down by the steamer is also of a new and ingenious character, An 
old vessel of 300 or 400 tons, called a drop-ship, is anchored in the 
deepest part of the harbour; upon her deck a pair of shears is tixed, 
and to this is attached an iron crank, which moves backwards and 
forwards from a few feet beyond the bulwarks on one side to the same 
distance beyond those on the other side. The vessel about to receive 
a cargo of coals is brought on one side of the drop-ship, and the 
barge with the boxes of coals on the other, With each motion of 
the crank, which only occupies a few seconds, one of the boxes is 
lifted from the barge and carried across the deck till it is vertical to 
the ship’s hold, when the floor of the box is opened and the coals are 
discharged; the returning motion of the crank replaces the empty 
box, when another is ready to be removed with the next revolu- 
tion of the crank. The machinery is worked by an engine of 20- 
horse power, and can load 300 tons a day. ‘The drop ship is a great 
accommodation both to the owner and to those who have large 
vessels to load, as ships of a larger tonnage can take cargoes of coal 
alongside her than can be brought under the shoots. The apparatus 
was contrived and put together by Captain Rountree, at Waterview 
Bay. The yield of coal at the Tomago mine is about 100 tons aday. 

The mine to which, from its present richness and prospective 
value, the name of Wallsend has been given, is about three miles 
and a half from the Waratah station, on the Great Northern Rail- 
way, and about eight miles from Newcastle. The seam of coal is 
nearly 9 ft. in thickness, interrupted only by about 4 in. of land, and 
is believed to be the same seam that stretches along the cliti at Red- 
head, two or three miles below Newcastle. The shaft is 120 ft. 
deep; at present a length of only 40 ft. is cut for a heading, but the 
pit will be in readiness for extensive working on the completion of 
the railway line which is being formed to connect it With the Great 
Northern allen, and the contract for which will expire in about 
tive months. Allotments within a convenient distance of the mine 
have been laid out for a township. 








Foreman AND CoLontaL Jorrines.—A French scientific congress 
is to meet this year at Cherbourg from the 2nd to the 10th of September. 
—The Prince Regent of Prussia has allotted a sum of 10,000 crowns 
for the erection of a monument to Goethe, after the style of another 
now being raised in honour of Schiller.—Mr. W. H. Webb, builder 
of the Russian frigate General Admiral, and Captain Comstock, 
who navigated her to St. Petersburg, have received respectivel 
from the Russian Government a gold spuff-box encircled with 
diamonds and a diamond ring.—Mr. E. K.° Collins, the enterprising 
projector of the splendid line of steamships which ran to Liverpool 
a few years ago, has received his pay in full, and his account with 
the American Government is closed. On the last day of the session 
of Congress, the Post-oflice Deficiency Bill passed, and in it was a 
section directing the Secretary of the Navy to pay to Mr. Collins 
the sum of 80,282,72 dols., being the balance, with interest, due to 
him on account of money withheld. A draft for this sum has been 
sent to Mr. Collins.—In a debate on the navy estimates, Vicomte de 
Kervegnen asserted that the lower deck guns of most of the French 
ships were useless, even in a slight breeze; that the English and 
American ships were far superior; that the French ships had too 
little power; that some of the vessels were unfit for navigation ; 
that the iron-cased frigates were failures, being able to carry only 
12 guns, 4 days’ coals, and 100 charges per gun; that the gunboats 
were bad and unsafe; and that the new double decked transports 
for China cost as much as ships of the line, and yet carried onl 
4 guns, and must be laid up in time of war as incapable of defend- 
ing themselves. The speaker said he saw no inconvenience in men- 
tioning these things openly, because every English consul knew 
them, and kept his Government au courant with what was going on. 
—Dr. Hayes and a little band of adventurers left Boston on the 7th 
inst., in the schooner United States, on their voyage to the Arctic 
regions. The object of the enterprise is to follow out to a clear and 
satisfactory solution, if such be possible, the problem of an open 
Polar Sea, which was discovered but not explored by the Kane ex- 

dition in 1855,—At Saint Malo, the new works ordered by the 
Emperor in his decree of the 24th March, 1860, for finishing the 
floating basin, consists of the following:—1. The Napoleon Quay, 
valued at 1,820,000 fr. 2. Interior Dyke, 640,000 fr. 3. Sluices for 
letting in water, 540,000 fr.; moles to protect the locks, 250,00v fr. ; 
swing bridges, &7,000 fr.; culvert sluices, 54,000 fr.; lock-gates, 
620,000 fr.; basin-gates, 480,000 fr.; breakwater against the north- 
east currents, 50,000 fr.; contingencies, 459,000 fr. Total, 5,000,000 fr. 
These works will yield to the state revenues of the floating-basin ; 
also tolls for graving dock, and the use of the gridiron for ships, be- 
sides the road revenues on the highway between Saint Malo and 
Saint Servan.—The inventor of the art of vulcanising india-rubber, 
Mr. Charles Goodyear, has died at New York, at the age of 59. He 
was born at New Haven. — On dit that the French contemplate 
not only a postal service from Suez to Shangai, but from Galle to 
Calcutta; a Red Sea line, and a line between the Mauritius and 
Suez, with branches all over the world. They say further that seven 
of the thirteen steamers required for the Chinese line are already on 
the stocks. 





NOTES AND MEMORANDA. 


A cusic mbdtre of solid gold would suffice to gild 3,450 acres of 
surface. P 

More than 1,000 years ago the Chinese built suspension bridges 
of over 400 ft. span. 

Tae mean annual fall of rain on the entire surface of the earth 
is estimated at 5 ft. 

Evaroration will not go on so freely from an insulated as from 
an uninsulated vessel. 

Tue average decrease of temperature for altitude is about one 
degree per 100 yards. 

CorrerR containing 24 per cent. of phosphorus will resist a strain 
of 43,000 1b. on the square inch, 

No less than 200,000 hemlock trees are annually cyt down in the 
United States for tanning purposes, 

A VEGETABLE substance cmmnifing sheets of flannel is frequently 
found on the sea shore of Long Island. 


Durie the last six months an amount exceeding £233,000 has 
been divided by British and Irish mines, 

Trees may be pruned at any time, without danger, by simply 
covering the cut parts with shellac varnish. 


Tue draw of the railway bridge at Peoria equals 800 tons, but it 
can be opened in three minutes by two men. 


Gown is now beaten so thin that, according to M. Chevalier, 
85,000 leaves would make only 1 in. in thickness. 


Ir ordinarily potting liquids be thrown into a red-hot crucible, 
they cease to boil, at once fall in temperature. 


Ow the Peak of Teneriffe the wind blows almost always from the 
westward, whilst the “trade wind” below is blowing from the 
eastward. 

Extensive fires, voleanoes, &c., cause rain, from the smoke and 
vapour bringing the air into a state to conduct the electricity from 
the vapour above. 

Tue Builder, to settle discussion, asserts, on authority, that the 
area of the Bank of England comprises three acres within nine or 
ten yards. 

Ir has been found that waves or systems of lines of equal 
barometric pressure haye passed over very large portions of the 
globe at the same time. 

Wuev platinum wire is heated to redness by the electric current, 
a peculiar odour arises, which is attributable to ozone. It is formed 
in the air around the hot wire, 

LeAr-Goup is cemented to glass by saliva, or a weak solution of 
gum-arabic. Letters of gold may thus be easily put on, and padded 
to the glass with a wad of cotton. 


Aw amount of iron weighing 1,000 Ib. at the level of the sea would 
weigh 998 lb. only at the top of a mountain four miles high, a 
spring balance being used in each case, 


A sMALL brass cannon has been found in a castle well, in France, 
with the date of 1258 upon it, or sixty-six years before the date 
history has assigned to the discovery of cannon. 


A spuerotp of water, when contained in a crucible heated con- 
siderably below redness, is just as hot as one contained in a crucible 
heated to whiteness in the most powerful blast furnace. 


Ernuer, whose boiling point is 100 deg., and which almost boils 
with the heat of the hand, cannot be induced to rise above 95 deg. 
when thrown into a crucible heated to whiteness in a smith’s forge, 


Tue cost of the Kilsby Tunnel was estimated at £40 per yard 
lineal, but it cost, in consequence of the quicksand, £139 per yard, 
‘The Box Tunnel on the Great Western Railway cost £100 per yard. 


Tue reason why presen, under certain circumstances, as intoxi- 
cation or agitation from fear, see objects double, is that they have 
lost the power of directing aright the axes of both eyes towards one 
object. 

Tue ashes from volcanoes in the tropics have been frequently 
carried hundreds of miles by the upper current of air, in a direction 
exactly opposite to that from which the wind blows in the lower 
regions. 

AvortinG the 5,000th part of an inch as the diameter of a particle 
of vapour, and the 25th part of an inch as the diameter of a drop 
of rain, it would take 8,000,000 particles of vapour to make one 
drop of rain. 

‘noun to every individual all things will bear a relative propor- 
tion in size, yet it is probable that to no two individuals does a given 
object appear the same actual size, What, then, is the actual size of 
any fixed object? 

Aw American inventor proposes to navigate the air through the 
agency of a caloric engine, without fuel. He proposes to concen- 
trate the rays of the sun with a large burning-glass, and thus rarify 
the air by solar heat! 

THE substance of the threads of which, what is commonly called, 
gold lace is composed, is of silver, the surface only being gold. 
One gramme of gold, worth 2s. 10d., suilices to gild a thread 
120 miles in length. 


Tue large expanse of water in the Southern Ocean supplies the 
numerous rivers of the northern hemisphere, while the compara- 
tively small surface of the Northern Ocean feeds the few rivers of 
the southern hemisphere, 


Tue cloud region, of which the temperature is nearly constant, 
varies in depth from 2,500 ft. to 5,000 ft., at altitudes from 2,000 ft. 
to 7,000 ft. above the surface, light clouds being found above and 
below these altitudes. 


Near.y all the large rivers are in the northern hemisphere, and 
the rainfall in the north temperate zone is half as much «gain as in 
the south, while the ocean in the southern hemisphere is of much 
greater extent than in the north. 


Wuew the air of the equatorial calms is pressed upwards, it 
expands and cools; a portion is condensed and comes down, pro- 
ducing such a heavy and constant rain, that sai'ors profess to have 
taken up fresh water from the surface of the sea in those parts. 


Tue arch of the Washington aqueduct bridge over Rock Creek, 
at Washington, besides supporting a roadway, gives pas to the 
aqueduct water. The cast-iron tubes which form the arch are 
— with 3-in. staves, leaving a clear waterway of 8} ft, in 

iameter. 


LizuTENANT Maury remarks that the atmosphere is a sewer 
which receives from every living breath a vast amount of dead 
animal matter, and a laboratory in which light and beat decompose 
the dead matter, and develope gases which are again condensed 
into plants and trees. 


Tue height of the atmosphere is estimated at from fifty to sixty 
miles, though it may extend to a much greater height in a highly 
raretied form; but, in consequence of its electricity, and the conden- 
sation of the lower portion by the pressure of the upper, three-fourths 
of its volume is within six miles of the surface of the earth. 


ArcuimeEpeEs, while acquainted with the properties of the lever, 
had no conception of the time requisite to give so huge a mass as 
the earth any appreciable motion by means of a lever, moved by so 
small a force as his arm could be brought to bear upon it. It has 
been calculated that to have moved the earth 1 in., on the supposi- 
tion of its gravitating towards some other mass of matter, a8 a 
stone does to the earth, would have required the continual labour of 
Archimedes, most economically applicd, for 8,774,994,500,737 
centuries, 
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Tas is an invention of Mr. Horton, of Smethwick, and relates to 
such steam boilers as have an internal flue or flues running through 
their whole length, and consists in arranging or disposing vertical 
and horizontal tubes in the flues, whereby a greater extent of heat- 
ing surface is exposed to the flame and heated air than in steam 
boilers of the ordinary construction. 

The drawing represents a cylindrical steam boiler, with flat ends, 
and having an internal flue. Fig. 1 represents a longitudinal vertical 
section of the boiler, and Fig. 2 a horizontal section of the same. 
¢, ¢, are two furnaces fed at the fire-doors d. The furnaces open 
into the central fluee A series of vertical tubes f, f, are placed in 
the central flue e. The series of tubes /, f, extends nearly from the 
furnaces c, ¢, to the chimney-end g of the flue e. The upper and 
lower ends of the tubes ff, respectively open into and commu- 
nicate with the water-space at the top and bottom of the flue e. 
Between the vertical tubes /, f, and the sides of the flue e, are hori- 
zontal tubes A, A. That end of each of the tubes A, A, which is 
nearest the furnace is curved upwards and opens into the water- 
space above the flue e at i. The other end of each of the horizontal 
tubes A, h, curves downwards and opens into the water-space at the 
bottom of the fiue e at &, near the chimney-end of the boiler. Mr. 
Horton prefers to make the diameter of the horizontal tubes A, A, 
somewhat greater than that of the vertical tubes f, f. The flame 


and heated air, from the furnaces c, c, circulate about the vertical and | 


horizontal tubes f, f, and h, h, in addition to impinging on the 
inner surface of the flue e. The heat of the fire is Sathy more 
effectually absorbed, and the generation of steam promoted. The 
flame and heated air, after passing from the flue e at g, return by the 
sides of the boiler along the flues 4 4, and descend through the 
vertical flues m, m, to the flue mn underneath the boiler; from thence 
the heated air and products of combustion pass to the chimney at o. 


Sourn Kensineron Museum.—During the week ending 2Ist 


July, 1860, the visitors have been as follows :—On Monday, Tuesday, | 


and Saturday, free days, 4,239; on Monday and ‘Tuesday, free 
evenings, 4,098. On the three students’ days (admission to the 
public 6d.), 1,576; one students’ evening, Wednesday, 153.—Total, 
10,066. From the opening of the » 1,558,176. 


Turoven Route rrom Liverroot To THE Wxrst.—The ship 
Countess of Elgin, from Liverpool, is now discharging at the Grand 
Trunk Wharf. Her cargo consists of upwards of 600 tons of weight 
and measurement, chiefly destined for Toronto ; upwards >f 120 tons 
of Australian wool is, however, for Burlington, and wil! be trans- 
ferred to the Lake Champlain Railway. ‘This is the ficst sailing 
ship that has been placed on the line to Quebec, forwarding through 
to Montreal and the West, as far as Chicago, on the St. Lawrence 
Dock Company's Railway, through rates. By the end of this month, 
the eastern pier of the St. Lawrence Dock Company's mills, 350 ft. 
of river frontage, will be ready for the reception of the mail 
steamers. By stopping at Quebec, the company will, it is said, be 
able to work the weekly service without having to charter extra 
ships in case of any breakdowns. Such chartered steamers as 
the Melita and Palestine are too small, and altogether inferior 
to such ships as the Bohemian, Nova Scotian, and North 
Briton. The Grand Trunk, by making Quebec the base of opera- 
tions during open navigation, will intercept the ocean shipping 
traflic, the neglect of which has, no doubt, been hitherto a fata 
error on the part of the management. We know of some thousands 
of tons of railway iron, which will be sent by rail,ex ship, from 
Quebec to Toronto in railway cars; and arrangements have been 
made to send back train loads of deals per the Northern Railroad to 
the extent of 600,000 pieces, at a cost of 40 dols. the car load of ten 
tons. We believe that we shall be found correct in announcing that 
the Grand Trunk Traffic, for both passengers and goods, for local 
traffic, will be put on as liberal a footing as for the through traffic 
between the Eastern and Western States. Ifthis be done, we have 
no hesitation in saying that the local traffic of Canada will yield a 
return of £20 per mile as it exists, to any extent that the railway is 
able to carry it. If the rates are within 20 per cent. of those by 
water the merchants of Montreal will receive their goods by the 
Countess of Elgin at 15s. per ton, ria Quebec; while by ship, 
direct, the charge would be from 20s. to 25s. Shipowners in 





~~ estimate the saving in freight to Upper Canada merchants 
at £75,000 per annum.— Quebec Chronicle. 





| IBBOTSON’S DRAW AND BUFFER SPRINGS. 
| Parent DATED 14trH AvuGusT, 1859. 


Tue accompanying illustration is a plan of a draw and buffer- 
spring apparatus constructed according to the invention of Mr. 
A. B. Ibbotson, of Sheffield. A, A, are rings of vulcanised india- 
rubber, which are separated from each other by intersecting iron 
| washers B, B. The last rubber ring at each end of the series fits 
| into a flanged cast-iron collar C, C, and the whole is pressed closely 
together and enclosed in a cast-iron box or case D, D. This box or 
| case is formed with apertures at its ends, to admit a wrought-iron 
| octagonal shaft E, E, which passes through the centre of the case, 
| collars, washers, and rings. F, F, are slots formed in this shaft in 








| such manner that the keys G, G, which are driven through each of 
| the flanged collars, pass through the farthest end (from the centre of 
the shatt) of these slots, so that when the draw-bar, hooks, or 
| buffer-heads are united to both ends of the shaft, this spring appa- 
| ratus acts equally well for both drawing and buffing at both ends of 
| the carriage to which it is attached, besides acting through the 
whole train at the same instant. To attach these springs (if for 
draw springs) to the carriages, an oak or ash plank H, H, is placed 
between (and well mortised into) the two centre cross-bearers of 
the frames under the floor of the wagon or carriage. The spring 
apparatus is then securely fastened on the exact centre of centres 
on the under side of this plank with the bolts I, I, strengthened by 
the lugs J. J. The short lengths of iron K, K, must be discon- 
nected and welded to the shafts of the draw-bar hooks, and then 
readjusted by means of the keys L, L. 








TraDE wirH Russta.—A very important ukase has recently 
been issued by the Emperor of pers by which the vexatious 
and annoying restrictions that have heretofore hampered all com- 
mercial dealings in that country by foreigners are removed, 
and all kinds of trade henceforth are to be permitted to be 
conducted in the Russian Empire in the same manner as they 
are conducted in other Continental States. ‘The document that con- 
veys this welcome intelligence is couched in terms of justice and 
enlightenment, and will be read with pleasure by commercial men 
everywhere. It is unquestionably the most important measure 
relating to commercial matters that has been passed in Russia 
during the last half century, and no part of Europe will participate 
to a greater extent in the benefits it will confer than the mining and 
manufacturing districts of Northumberland and Durham. The 
trade of Great Britain with Russia has greatly increased during 
the last decade. It is now much greater than it was before the 
Crimean war; and the greatest increase has taken place in Tyneside, 
from where the shipments of coals, coke, fire goods, and machinery 
have been very large, and are year! y increasing. The recent ukase 
of the enlightened ruler of all the Russias will lend a great impetus 
| to trade in that country; and instead of there being, as there are at 
| present, only some twenty foreign mercantile firms in all the 
impire, there will shortly be ten times that number. The follow- 
ing figures show the advance in the value of British produce ex- 
ported to Russia since June, 1850 :— 


Year. Exports. | Year. Exports 
1850... we we 4. ~£1,404,771] 1855. ke _ 
eas: lc Lee £1,595,237 

| aoe 1,009,917 | 1857... wee 3,098,819 
1WB5S we oe oe oe «=, B88, 408] 1858 ww we oe 3,092,499 
1 WEA ce we te 0 54,301] 1859 4. wee 4,039, 199 








LESLIE’S IRON SHIPS, &c. 
PATENT DATED 14TH AvucGust, 1859. 

Tuts invention, of Mr. Andrew Leslie, of Gateshead, has refer- 
ence to the construction of iron ships or vessels, and to the strength- 
ening of the same at those parts where the strain is most felt, by 
means of wrought-iron, steel, or other metal box girder stringers 
or tubes, such box girder stringers being placed on the top of the 
main spar or lower deck beams at the sides of the vessel, or placed 
under or between the main spar or lower deck beams at or near 
the centre line of the vessel, or at the sides of the hatchways. 
The whole or any of these stringers may be continued throughout 
the entire length of the vessel, or extend along any part thereof, as 
may be desired. 
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The inventor secures a plate A, as shown above, on to the top of 
the beams B of the vessel, this plate extending entirely round the 
vessel, and serving as a base or foot-plate upon which the wrought- 
iron box girder C is constructed. This box girder stringer extends 
along each side of the upper and lower decks D and E (when two 
decks are used), and runs from stem to stern of the vessel or along 
any part of the length. These box girder stringers C, C, are com- 
posed of wrought-iron, steel, or other metal plates bolted, rivetted, 
or welded together and connected to each other and to the base 
plate by flanged plates or angle-iron. The base plate A may be 
made considerably wider than the stringers so as to project inwards 
towards the deck for the purpose of having the water-way bolted 
thereon, and the outside plates of the stringers may be carried up 
some distance above the top of the same, as shown at F, F, for the 
purpose of securing the stanchions thereto. G, G, are the middle 
or intermediate box stringers or tubes also composed of wrought- 
iron, steel, or other plates, and extending from stem to stern of the 
vessel, or over any part of the length thereof, being secured to the 
beams B. If found desirable these box girder stringers may be 
provided with suitable air valves in the top, bottom, or side plates 
for the purpose of ventilating the hold of the vessel, as it is found 
that the extension of the box girder stringers round the vessel 
admits of the ~— produced by some cargoes being readily collected 
and carried off. 





Coverinc Zinc witH Brass or Corprer.—To give zinc a coat 
of copper or brass for the purpose of subsequent silvering or gilding, 
the following solutions are used:—For copper alone, a solution of 
sulphate of copper, saturated at the common temperature, is mixed 
with a solution of cyanide of potassium, adding as much of the 
latter as is necessary to dissolve the precipitate thrown down at 
first. The hydrocyanic acid disengaged during this operation must 
be carried off by a draft or flue. When the mixture is clear, one- 
tenth or one-fifth of its volume of liquor ammonia is added, and 
diluted with water to a density of 8deg. Beaume. For brass, blue 
and white vitriol are used in equal proportions, and prepared as 
before. Two parts of sulphate of zinc and one of sulphate of copper 
give a bright brass coating. Previous to their dipping, the articles 
of zinc are rubbed thoroughly with finely-powdered pumice-stone 
and rinsed with water, after which manipulation they are placed in 
the bath, and remain there for twenty-four hours. After that time 
they are agzin rinsed in water, and simply wiped off. The copper or 
brass coating has a very bright look, as if polished, and adheres 

rfectly. The thickness of the coat may be increased afterwards 

y the aid of a battery.—Le Technologiste. 


Novet AppLicaTION oF THE Screw.—Mr. James Tuerlynx, of 
New York, has recently completed a clock, of which we find the 
following description in the 7ribune :—Its chief peculiarity consists 
in its motive power. Upon the circular metallic plate which forms 
the base of the clock is firmly fixed an upright steel screw, standing 
from 10 in. to 15 in. in height. A metallic ball of about 2 1b. weight 
is penetrated through its centre by this screw, and when at the 
upper end tends to run down the spiral inclined plane by revolving 
around it. By an ingeni arrang t it is made to roll upon a 
little wheel attached to the top of the weight without itself touching 
the screw; the friction is thus reduced to the least possible amount ; 
and as, by raising the weight, this little wheel starts back and again 
catches in the thread of the screw at whatever point the weight is 
lifted, the only winding up required is simply to raise the weight, 
and for this a rod is provided, the upper end of which terminates in 
a ring or knob outside the clock, and the lower end in a circle, which 
takes the base of the weight as the rod is lifted. The revolution of 
the ball is communicated to the main wheel, which lies asa wm | 
upon the bottom of the plate by means of two rods that pass throug 
the ball and are fixed to this wheel. A horizontal bar connects their 
upper ends, and the middle point of this bar is supported and turns 
upon the top of the screw. On this centre is the wheel attached to 
the upper surface of the cross-bar, which regulates the movement of 
the hands upon the dial. The main wheel at the base is connected 
immediately with the escapement and balance-wheel, by which its 
motion is checked, and let out tick by tick with each swing of the 
balance. In these clocks the balance is on the compensation prin- 
ciple. The regulation is like that of a watch, and is reached by a 
wire introduced, when required, through a little hole made in the 
glass for this purpose. Irom the perfection of the works, and the 
holes being jewelled, the clock runs at regular rates, and as a time- 
keeper is probably not surpassed by any other of the same cost. 
The works are perfectly protected from dust, and the hands are 
covered by a glass like that of a watch, or when inclosed, as in some 
of the clocks, under the glass cylinder, they may be reached through 
a hole made opposite to them in the glass, by a long key constructed 
for this purpose. The important points in this clock are, first, the 
uniform manner of action of the motive power; second, its direct 
action upon the main wheel without the intervention of toothed 
wheels, which in other clocks introduce additional friction and 
causes of irregularity. The motive power required is thus lessened, 
and the wear proportionally reduced. It is variously constructed 
with one to three dials, and to run thirty-six hours, fifty hours, or 
eight hours. For family use no inconvenience is experienced in the use 
of those which run only thirty-six hours, as the position of the 
weight is at all times seen, and whenever at a low point is readily 
lifted by any member of the family. 
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JONES AND HILTON’S APPARATUS FOR 
DYEING, &c., FABRICS. 


Parent DATED 6TH DECEMBER, 1859. 


In performing the various processes of dyeing, dunging, or cleans- 
ing, soaping, and clearing, it is customary to employ a vat furnished 
with a reel. The pieces of fabric to be operated upon are formed 
into endless webs by stitching together or otherwise uniting their 
ends; when the reel is revolving the pieces of fabric are continually 
drawn through the dye or other liquid in the vat until the dyeing 
or other process is completed. It is then necessary to disunite the 
two ends of each piece of fabric, and then remove them from the 
vat. 

This invention of Messrs. Jones and Hilton, of Rhodes, near Mid- 
dleton, consists of an apparatus for stopping all the pieces of fabric 
under operation in a convenient position for being disunited. For 
this purpose they employ a cross-rail and board, or plate with open 
slots at one edge. These slots must be sufficiently wide to allow 
the fabric to pass freely, except at the part where the two ends are 
united. When it is desirable to remove the pieces of fabric from 
the vat, the board or plate is applied, and each piece of fabric is 
introduced into one of the slots; the reel is allowed to revolve until 
each joining of the ends of the fabric has been stopped by the slot- 
board. The reel is then stopped, and the attendant can then dis- 
connect the ends with facility as they are all in contact with the 
slot-board, thereby considerably economising labour. Or any other 





instrument may be used whereby the motion of the fabric is arrested 
by the extra thickness or bulk caused by the joining of the ends 
coming against a fixed object; or, in case the joining of the ends 
does not sufficiently increase the bulk, a piece of any suitable 
material may be attached to the fabric at or near the joining. The | 
pieces may also be stopped by pegs or projections attached to a rail, 
which take hold of the joining, which is made with a loop or double 
portion, or the pegs or projections may take hold of any object 
attached to the fabric at or near the joining. 

Fig. 1 is a sectional elevation of a dye vat or beck, and Fig. 2 a 
plan. ais the dye vat, and } the reel or winch which is turned 
round in the direction of the arrow by steam or other power in the 
usual manner; ¢ is a plate or rail of cast-iron or other metal or 





material, extending the whole length of the dye vat, and supported 
at each end in the brackets d, d, which are bolted to the ends of the 
dye-vat ; the plate c has as many curved slots e, e, through it, as 








ANDERSON & BRADSHAW’S FURNACES OF BAKERS’ OVENS. 


PATENT DATED 8rp DECEMBER, 1859. 








there are pieces of fabric in the dye-vat. The ends of the pieces of , 
fabric are united by stitching or otherwise in the usual manner, and 

the pieces are held at the proper distance apart by the pegs 4, /, 

which are fixed to the rail c, as 

shown in Fig. 1, or they may re- 

main in their usual position when 

referred. To each bracket d is 
inged a catch g; these catches, 

when the rail ¢ is pulled forward, 

drop behind it to retain it in posi- 

tion, as will be explained hereafter, 

The drawing represents the appa- 

ratus in the position it occupies 

when the winch is in motion, and 

the fabrics indicated by the lines 

é are being carried round clear of 
the plate c in the direction of 
the arrows. When the dyeing or 

other process is completed, the 

attendant draws the plate c for- 

ward until the catches g, g, drop 
down behind it to hold it in the 
proper position ; the pieces of fabric 
are then drawn into the curved 
slots e, ¢, through which they pass 
freely until the joined ends come 
against the under side of the plate 
e, and as the increased bulk pre- 

vents the passage of the joining, it 
is evident that the motion of each 

piece of fabric is arrested when 

the joining comes in contact 

with the plate. When the desired 

number or all the pieces are 

arrested, the winch 5 is thrown out 

of gear, and the ends are disunited in the usual manner, thereby 

saving the time and labour now required in catching hold of the 

ends. 











BOLTON, BERTENSHAW & M‘CONNELL’S APPARATUS 


FOR SPINNING. 


PATENT DATED 147TH DeEcEMBER, 1859. 


machine; and 4, b, are the spindles 
between which the partitions c, c, 
are placed to prevent any broken 
sliver from coming entangled 
with the next spindle. In Fig. 1 
two spindles are shown, having a 
pin or stud d upon one shoulder for 
a similar purpose. 
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Tuts invention of Messrs. Bolton, Bertenshaw, and M’Connell, of 
Bolton, relates to all such machines wherein spindles and flyers are 
employed for roving, slubbing, or doubling cotton and other fibrous 
materials or substances, and consists in the novel application or 
adaptation of pieces of metal or other material placed vertically 
between the spindles, so as to form slight partitions between the 
spindles. By this improvement, if the thread or sliver breaks, the 
loose end thereof is confined to its particular spindle by these 
partitions or guards, instead of being allowed to come into contact 
with, and run double or wrap around the next or adjoining spindle, 
whereby much waste of material is at present caused, or a pin or 
stud may be placed upon the shoulder of the “ flyer” for the same or 
a similar purpose. 










SEY 








AvprnE PHENoMENA.—Professor 
Tyndall lately discoursed at the 
Royal Institution on a winter's 
expedition to the Alps, undertaken 
at the close of December, 1859. 
The speaker remained two nights 
at the Montanvert; and determined 
with a theodolite the motion of 
the Mer-de-glace. This amounted 
to about one-half of the summer 
motion, and exhibited the re- 
sults, as regards the quicker mo- 
tion of the centre, established by 
measurements made in summer. 
Hedescribed the crystals of the 
snow which fell almost with- 
out intermission during the pro- 
gress of the measurements. He 
afterwards visited the vault of 
the Arveiron, and found a tur- 
bid stream issuing from _ it 
indicating that the motion of 
the glacier along its bed, b 
which the rocks over which it 
passes are ground, is not sus- 
pended, even in winter. The 
gorgeous crimson of the western 
| heaven as observed from the vault gave occasion for some observa- 
tions and experiments on the colour of the sky. The hypothesis 





of Newton and Goethe were referred to, as were also the memoirs of | 


Clausius and Briicke. It was explained that the blue of the firma- 
ment is due to reflected light, and the morning and evening red to 
transmitted light. ‘The possible action of particles suspended in the 
atmosphere was illustrated. A solution of mastic in alcohol recom- 
mended by Briicke was dropped into water, and the resin pre- 
| cipitated : light reflected by the liquid containing these particles 
| appeared blue; while the transmitted light appeared yellow, and on 
| increasing the precipitate deepened to orange, and became finally 
| blood red. Professor Forbes has made the interesting observation | 
| that steam, at a certain stage of its condensation, is blue by reflected, 
and red by transmitted, light. The colour of milk, of the pieces of | 
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AND BRADSHAW’S FURNACES OF 
BAKERS’ OVENS, &c. 

Tuts invention of Messrs. Anderson and Bradshaw, of Liverpool, 
relates to a novel combination of the parts of furnaces, and is princi- 
pally designed for the purpose of consuming the smoke in bakers’ 
ovens, but with slight modifications is also applicable to like pur- 
poses in other furnaces. 

Hitherto it has been customary in the arrangement of flues for 
the combustion of smoke in bakers’ ovens and other furnaces to 
admit the atmospheric air directly into the furnace itself, the ten- 
dency of which the patentees declare is to considerably reduce the 
temperature of the furnace, thereby destroying to a great extent the 
full advantageous effect of the fuel for heating the oven or furnace. 

Messrs. A. and B. provide an additional flue, which is carried into 
the main flue of the oven or furnace; in this additional flue they 
ifsert a damper tor the purpose of regulating the supply of air to 
the main flue; the air flue thus terminating in the chimney, the 
oven or boiler receives the full benefit of the heat from the incan- 
descent fuel without any loss of temperature arising from the intro- 
duction of cold air into the oven or furnace. Dampers are provided 
in the furnace flue to regulate the strength of the draught. The 
mode of operating the dampers is as follows :—When the furnace 
damper is open fully, the smoke arising from the furnace will be the 
same as that arising from an ordinary furnace or chimney; this 
damper requires to be fully open for about ten or fifteen minutes, 
until the done bursts completely through the coals; that is, when 
the coals are first placed upon the grate. In the additional air flue, 
near to the point where it joins the furnace flue, they insert a 
damper for the purpose of regulating the air draught; the air 
draught must be regulated by the strength of the furnace draught ; 
this can be effected by means of the dampers placed in the air flues 
and furnace flues. In one instance where they have employed this 
arrangement the furnace flue is 9 in. square, and the air tiue is 9 in. 
by 12 in.; this proportion is found to work well, the height of the 
chimney being 50 ft. Where there are two furnaces, and the flues 
are connected in one chimney, there must be an air-draught flue for 
each furnace, with suitable dampers for regulating the supply of 
atmospheric air to the furnaces. By this means a great saving is 

ffected in the c ption of fuel, the combustion of the same bein 
more perfect; and by keeping thin fires and firing frequently an 
carefully, it is stated that any quantity of steam can be kept up in 
the boiler or heat in the oven, as the case may be. 

In another arrangement they employ a series of perforated plates 
inserted in the main flue or chimney; the first of these plates is 
placed upon the top of the oven or furnace immediately at the root 
of the main flue or chimney, a second at any suitable distance above 
the first, and the third at any suitable distance above the second ; a 
greater or lesser number of these plates may be used, as they do not 
confine themselves to number. Above the perforated plates a per- 
forated box is placed in the flue or chimney, provided with a sliding 
damper, for the purpose of regulating the air draught, and supplying 
atmospheric air for bustion of the g 1 ts of the fuel. 

Fig. 1, accompanying, illustrates one modification connected with 
bakers’ ovens, for regulating the supply of air for the purposes of 
combustion. 

Fig. 2 illustrates another modification as applied to steam boiler 
furnaces for the efficient combustion of smoke. 

Fig. 1 is an elevation of an oven used for baking bread, usually 
termed a baker's oven, and having the improvements applied thereto ; 
it is shown in perspective, and represents a transverse vertical 
section, in order more clearly to show the internal arrangements. 

Fig. 2 is an end elevation of a steam boiler furnace illustrating 
the ~ as applied thereto; it is shown in transverse 
vertical section. 

Referring to the arrangement shown in Fig. 1, A is the oven or 
furnace mouth ; G, the flue or chimney ; B is the first perforated iron 
plate, placed upon the upper part of the furnace or oven, immediately 
across the inlet to the flue or chimney through which the flame and 
incombustible products pass on their passage into the flue; C is the 
second perforated plate, built into the side walls of the flue or 
chimney extending completely across the outlet; D is the third 
perforated plate, built into the side walls of the flue or chimney, and 
extending completely across the outlet; E is a rectangular box or 
casing, set into the brickwork of the flue or chimney fand forming 
the inlet for the atmospheric air into the chimney or flue); F is the 
damper, which slides in the rectangular air box or casing E, and is 
used for regulating the draught in the flue or chimney, likewise for 
the .purpose of regulating the admission of air into the flue or 
chimney. 

In Fig. 2, A is the boiler; B, B, interior of furnaces; C, the 
chimney ; D, additional air flue, passing into the chimney; E is the 
damper for regulating the admission of the atmospheric air into the 
chimney through the air-draught flue; F, F, are the boiler flues; 
G, G, the dampers in the main flue or chimney for the purpose of 
regulating the draught. 


ANDERSON 














Manuracture or Muskerry.—In the House of Commons on 
Friday evening Mr. Sidney Herbert said the number of rifles made 
at Entield during the year ending the 30th June, was 90,707, which 
gave a weekly average of 1,744. But the weekly average had since 
been raised to 1,900, and when the new machinery was brought into 
operation it would be still further raised to 2,000; 80,416 muskets 


Fig. 1 is a front view of a doubling-frame; and Fig. 2 is an end | many plants, and of the colour of a blue eye, were also referred to as | had been received from contractors, and there were still due from 


view partly in section. In Figs. 1 and 2 a, a, is the framing of the 


illustrative of the same action. 
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contractors 99,626, 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents, 





DALE’S PERCHLORIDE OF IRON SOLUTION. 


Str,—I have noticed in Taz Enotneer of July 6th, No. 236, a 
quotation from Dr. Letheby’s report to the Commissioners of Sewers, 
on the sanitary condition of London, touching the amount cf 
chloride of arsenic contained in Mr. Dale’s perchloride of iron solution. 

Of the practical use of perchloride of iron in deodorising it is 
possible that the learned professor may have formed a correct opinion, 
when he declines at present to recommend its use, as substances equally 
efficacious, and much cheaper, have already been extensively used. 
But the alarm that Dr. Letheby expresses of the effects of throwing, 
as he says, ‘14 ewt. of powdered arsenic per day” into the Thames, 
may be somewhat modified when he learns that, at a moderate calcu- 
lation, about 4 cwt. of arsenous acid, in the form of chloride, is run 
into the river Tyne daily, and probably twice as much into the 
Mersey. Up to this time no injurious effects are known to have 
followed this constant and regular discharge of a poison into the 
river Tyne, and I conclude that Dr. Letheby’s fears are, at least, 
much exaggerated as to the effect of a similar discharge into the 
Thames. R. CALvyert CLAPHAM. 

Walker Alkali Works, Newcastle-upon-Tyne, 

July 19th, 1860. 





COAST DEFENCES. 


Sin,—The subject of coast defences being now cf great interest 
with the public, as evinced by the considerable portion of your 
space devoted to it, I am induced to trespass upon you in con- 
sequence of reading Lord Palmerston'’s proposition for erectin 
fortitications for the defence of our coasts and dockyards, in whic 
his lordship refers to the fortifications at Cronstadt having baffled 
our officers, “ gallant as they were, and strong as were their fleets.” 
Allow me to remark that their mode of attack was of the old school, 
which consists of blowing away thotisands of tons of small pieces 
of iron at a range more noisy than dangerous, 

Had my system of warfare been adopted against the Russian 
fortifieations, our admirals would have been enabled to take up the 
necessary positions for destroying the works unmolested by the 
enemy’s fire, 

And I may add that the broadside of a three-decker or ship of 
the line (which constitutes the most powerful battery known) would, 
under this system of attack, crush the strongest sea-face fortili- 
cations in Europe. 

Under these circumstances, would it not be desirable to pause 
before studding our coast with fortitications, as there are many 
accessible points which may be defeuded by hulks, suitably armed, 
and moored behind a flexible floating breakwater, furming a safe 
harbour, and affording excellent training schools for marine artil- 
lery, and a more profitable application than breaking them up, or 
allowing them to lumber our dockyards, where, in the event of an 
attack with my incendiary projectiles, they would afford the 
elements of our own destruction. 

War has now become a race of invention, and the nation that 
is most distinguished for fertility of resource and use of new 
materials and expedients, will be the most powerful in attack and 
defence. J. Macintosu. 

July 25th, 1860. 

A TELEGRAPH TO AMERICA, 


Sin,—With reference to my previous communications on this sub- 
ject, in which I advocate the laying of the cable slightly beneath 
the surface of the ocean, I alluded to aluminium as being admirably 
adapted, from its lightness, to form the wire of such a cable, if it 
were suitable in other respects. I beg leave to say that on inquiry 
I tind it is extremely well fitted in every way for this purpose, as the 
following extrac! from a lecture on the subject of its properties will 
show :—“ This metal is malleable; ductile almost without limits. 
It can be reduced to very thin sheets, or drawn into very fine threads. 
Its tenacity is superior to that of silver, though less than that of 
copper. It conducts electricity with great facility, so that it may 
be considered as one of the best conductors known, almost equal in 
this respect to silver, and more than eight times a better conductor 
than iron.” It dees not oxidise in air or in water, and it is only 
about twice the weight of salt-water. It is thus evident that there 
would be no difficulty in forming a cable with a wire of this metal, 
which would work well, and be of about the same specitic gravity 
with the surrounding medium. Aluminium is somewhat dear— 
thirty-six shillings per pound, it was recently stated in Tne 
ExoinceR; but then, from its great lightness, about four 
times more of it is got to the pound than of iron or copper; 
it would probably be got much cheaper if a large quantity of it were 
to be taken; and the process of making it would, by the impetus thus 
given, be still further cheapened. Besides, if the proposed cable 
were somewhat more expensive in some respects, it would be much 
less expensive in others, And the question is not so much one of 
expense as how to secure a permanently working cable; for there 
can be no doubt that if this permanency were once secured, the 
cable would amply re-imburse its proprietors, whatever might be its 
original cost. But it is altogether unnecessary to take this extreme 
view as to cost, for the cable proposed could, it is believed, be 
constructed at very moderate expense. 

Aluminium Wires for Land Telegraphs.—It may be remarked that 
alumiuium, from its qualities, seems well adapted for this purpose 
also. As has been stated, it conducts eight times better than iron, 
and being about four times lighter, fewer poles, &c., would be re- 
quired, which would obviate the objection of the expense of alumi- 
nium; and this expense would, for the :easons assigned above, be no 
doubt greatly reducible by cheapened production. . K, 

Edinburgh, July 25th, 1860. 








RAILWAY BRAKES, 


Sir,—In a communication which you were so kind as to insert in 
your able paper two weeks ago, I pointed out several superior points 
in the brake for railway carriages invented by Mr. Thomas Ingram, 
of this town, but which has not hitherto received—I speak truly 
when I say—fair play, nor the attention which it so justly merits. 
Since then I have made several further inquiries, and found our, not 
only the accuracy of all which I then said, but have ascertained that 
it possesses many other excellences which I did not then, and do not 
now intend to enumerate. My attention has this week been more 
particularly drawn to the cubjent again by a letter signed “ V. P.,” 
which appeared in your impression of the 13th inst., in which he 
makes some very just remarks as to the necessary qualities which 
all efficient brakes ought to possess ; and which I flatter myself Mr. 
Ingram’s possesses in an eminent degree beyond all others as yet 
patented by any inventor. It is instantaneous in action, or nearly 
so, as any train, under ordinary circumstances, when running at the 
utmost speed, can be stopped within about 200 yards, or almost before 
Mr. Newall’s brake—which “ V. P.” justly says is exceedingly slow 
—could be applied in action. It can be applied to every carriage in 
the train, and to every wheel in every carriage; the wire rope or 
chain acting from carriage to carriage along the longest trains fur- 
nished with brakes, with much greater ease, elasticity, and efficiency 
than the longitudinal shaft in some of the other patented brakes. 
Again, it permits the train to be backed, and can work with ease 
either way; and neither, from ils instantaneous action in locking 
the wheels, does it “ skid ” them. 
That the above qualities have already been seen in action is 
obvious from the fact that it has been reported in Mr. Fairbairn’s 
aper, as shown in Tur Enatneen, after the only trial which Mr. 
ngtam’s had with other brakes, and when it was found to possess 
double seed to | of them, with doubly instantaneous action. 
That this would again be fully shown I am certain, if Mr. Ingram’s 


brake could be again placed in competition with those of Mr. Fay 
and Mr. Newall, and on the same line, and during similar weather. 





I have no authority to make any challenge respecting this, but I 
only throw out the hint, which other inventors, if inclined, might 
take up, conscious that Mr. Ingram and his friends and supporters 
would not shrink from the ordeal. I may here also express myself 
glad to see, from your last week's issue, that Colonel Yolland has 
expressed his anxiety respecting the application of more efficient 
brakes on all lines for the prevention of so many disastrous accidents. 
Permit me now to make a remark on the plan suggested by 
“Vv. P.,” and of which he has —_ avery clear sketch and illus- 
tration. That writer shows that when his brake is put on—the 
steam being shut off—the carriages begin to press upon each other, 
and the buffers are forced in, and these, by means of certain appa- 
ratus, so operate that both brake-blocks are pressed against the 
wheel, but not very hardly pressed. Now, if not hardly pressed 
against the wheels, the brakes can neither act so very instantaneously, 
nor can the retarding force be such as to stop a train, especially if 
going at great speed; within the time required, if danger was in 
view, namely, within 100 or 200 yards. Further, this plan does not 
show that there is anything like sufficient power to keep the buffers 
in their position when driven in, and without this the momentum upon 
the engine would draw them back to their former position, and loose 
the brakes from the wheels altogether. Moreover, this action of the 
buffers and brakes would be quite voluntary, as I have shown in the 
ge sentence, unless the engine, despite the momentum, could 
e itself instantaneously stopped. The shock to the whole train 
would also be as intense as it is now when a collision between two 
trains occurs. The plan at the first blush has certainly the appear- 
ance of being continuous, provided the buffers, when driven in, could 
be kept there until the train tinally stopped, as each carriage would 
lock the other, and so on, but as shown at present it could not 
possibly be worked with any chance of success. What the retarding 
power of such a brake might be if practicable, cannot, of course, be 
known without something like atrial. It is certain that for safety 
no train, say, of 100 tons, travelling at the rapid rate of fifty miles 
per hour, and down an incline, should have léss than a brake-power 
of at least 80 per cent., which Mr. Ingram’s possesses ; whereas, 
when the accident occurred at Hatfield, in April last, and a passenger 
was killed, the retarding power, or the weight of brakes on the 
wheels, was only 26 tons, and the weight of the train 100 tons. 
Bradford, July 18th, 1860. VALo. 
Mr. Ingram’s brake, whatever its merits or demerits, is now, we 
think, sufliciently brought before the public notice. ] 





STEAMSHIP PERFORMANCE, 

S1r,—Many of your readers, besides myself, will have been pleased 
with your remarks on the question of steamship performance, as 
treated by the British Association, saying that it ** becomes exceed- 
ingly doubtful whether any committee of its appointment will ever 
do much more than get facts together; that such a body will ever 
be able to apply them to the advancement of steamship construction 
in any comprehensive manner seems scarcely possible ;” and also 
“doubting if such an association is the proper body for conducting 
to its issues the great inquiry which the committee has commenced.” 

1 believe, however, that you expect too much from thegassocia- 
tion; as. according to Admiral Moorsom’s statement, “ The British 
Association, by becoming the medium of collecting facts, and pre- 
senting them to the public, has done good service.” In other words 
they merely form the medium for collecting facts, and leave it to the 
public—for whose benetit the facts are published—to search for the 
spirit in this collection. For, as told to me by a member of the 
committee, it is against the rules of section G to admit any specu- 
lative paper, if even it be based on scientific facts, unless it simul- 
tancously describes bond fide experiments ;* and as stated in rather 
a suspicious, eulogistical manner by Admiral Moorsom in his paper, 
read before the association at Aberdeen, “that there is a practical 
issue before us, worthy of the labour; that these are not the specu- 
lations of a theorist unversed in practical life, which, however 
amusing in the closet, can determine no actual issues,” &c. 

However, | wish to ask what is the use of a collection of such 
facts, unless we deduce from it some rule or rules for estimating 
a priori any future vessel of known dimensions, &c., that is: theorise, 
philosophise, or speculate upon these facts? for we cannot expect 
amongst these records to discover such an admixture of ele- 
ments as shall form a “type.” We may have, first, to think, philo- 
sophise, or speculate; and then, to experiment. 

At the bottom there seems to be much fear of being lost in specu- 
lations, which is not unlikely, when an insuflicient knowledge of the 
established physical laws, and a short-sighted intellect, are the 
monitors, which certainly could not be said of the members of the 
steamship committee, who are likewise, or ought to be, beyond the 
point of still believing in the enmity between theory and practice. 

It is not with the belief of possessing the special ability of throwing 
additional light upon this subject that I ask you for space for a few 
additional lines, but in the hope that the illustration I wish to apply 
may aid in a small degree to open the eyes of those practical men 
who are still infected with a feeling of abhorrence of anything par- 
taking of theory; for which purpose I must take your readers back 
to the time when the question of the suction-pump was raised. 
Suppose this question to have been of the same national importance 
as steamship performance is at present, we sliould have had, of 
course, a “ pump performance committee,” to collect the facts rela- 
tive to all the pumps in the world, their dimensions, positions, 
applications, &c , and the height to which they respectively raised the 
water, it being the object to discover the law which governs their 
action, so as to estimate their efliciency, ‘The question now arises, 
of what use are these collected facts for finding out the true nature 
of the suction-pumps? It is, of course, beyond the limit of the 
pump performan:e committee to enter upon such dangerous ground 
of inquiry ; they do good service by collecting facts of pump per- 
formances, which practical issue is worthy of their labour, and 
yroves to be not the speculations of a theorist unversed in practical 
ife. We should have, therefore, to call upon the real practical man, 
whose father was a pump-maker, and who himself has made pumps 
all his lifetime. Upon acquainting him with our object, and asking 
for his aid, he would tell us that he has his rules to work by, and 
that he would not deviate from them, as practice has proved them 
to be infallible; that he has raised water so many feet, that he 
will never lose himself in such useless speculations as we are 
pointing out to him, and dismiss us by saying, “‘ Young sirs, I have 
fifty years’ experience; but ] perceive that you have got your head 
full of new-fangled notions.” 

Now, then, what is to be done? We are told that “ Nature abhors 
a vacuum,” which explanation will not exactly satisfy us. We, 
therefore, keep it to ourselves for fear of being ridiculed. Mr. Tori- 
celi, however, sharing with us the dissatisfaction with the 
above explanation, goes into his closet to amuse himself by specu- 
lating asa theorist, unversed in practical life. But being acquainted 
with the laws of nature, he philosophises upon the phenomena until he 
at last suspects the atmospheric pressure to be the active agent in 
lifting the water in the pump. Now, after having speculated, he 
commences experiments, which corroborate his supposition, and so 
he establishes the theory of the suction-pump. a upon this 
proven theory, he makes his calculations, from which he tinds that 
water can be raised to a height of 34 ft., whereby he is enabled to 
esiimate the performance of any suction-pump, and goes accordingly 
to Mr. Pumpmaker to explainto him the whole matter. Mr. P., 
however, considers him not quite right in his mind, and will not 
listen to such nonsense; he having his own ideas on the subject, 
approved by a long practice. But his son, Mr. P. jun., in whose veins 
runs a fresher blood, whose mind is pliable and open to information, 
sees at once the truth of Mr. Toricelli’s theory with his natural 
sagacity ; he hesitates, however, to agree with Mr. T. in respect to 
the maximum efliciency of the pump, as practice tells him that it is 
impossible to create an absolute vacuum under the piston, in conse- 
quence of the imperfections always more or less unavoidable in 


* In the face of which remark I beg to call attention to the three sugges- 
tive or speculative papers of the list under section G, as published by you 
in last week's ENGINBER, 








fitting the valves and the piston or bucket in the barrel. So can 
Mr. T. tell us the exact amount of power —— for lifting a cer- 


tain quantity of water. But we will hear Mr. P. add, that another 
element must be added—the friction. Both Mr. T. and Mr. P., 
therefore, come to the conclusion that, in estimating the efficiency of 
a pump, theory and practice must go hand in hand; and the whole 
story tells us that the theory of any phenomena—that is, the laws 
of nature which govern it—can only be obtained by first philoso- 
phising, thinking, speculating upon the phenomena in their various 
features, and when having obtained the track leading to an expla- 
nation, then, and not before, must we experiment to prove or dis- 
prove the advanced theory; and, when proved, we can base upon it 
our calculations, as otherwise mathematics will prove anything in 
physical science. It is natural to expect that the pump-perfor- 
mance committee will be surprised to find that such a result can be 
obtained without the aid of their tabulated records of facts. And 
perhaps the same may be the case some day with the steamship 
committee of the British Association, who, in the end, will be buried 
under their accumulated facts—for which, even, “they do not hold 
themselves answerable”—without having placed “what at present 
can only be called the art of shipbuilding on the foundation of that 
pure science which acts in harmony with Nature's laws.” 

You very rightly allude to the arbitrary items in Admiral 
Moorsom’s paper, in which, as an introductory point, he states, 
amongst others, that, for estimating the resistance of a ship, “ the 
known methods are empirical, approximate only, and (he adds very 
naively) imply smooth water and no wind.’ However, in the esti- 
mation of the efficiency of various vessels, he finds by analysis that the 
“ specitic resistance ” is (Marlborough) 53,554-00 lb., and immediately 
after remarks invitingly—*“ Let us endeavour to test it by another 
and independent calculation. . . . I thus” (how?) “ estimate her 
resistance in a calm” (!!) “ at the speed indicate | at about 50,388 Ib. ; 
and with a fresh breeze and a rippling sea at about 63,868 Ib.,” &c. 
Again, in the case of the Renown, he says, “ l.et us compare the s»ecific 
resistance thus deduced with that calculated from the form ;” where- 
from it appears that Admiral Moorsom possesses the long sought for 
formula, according to which the water's resistance can be computed, 
while we were told previously that all the known methods approxi- 
mate only. But by the gailant admiral’s formula we can ascertain 
it to a nicety, as shown in the case of the Diadem, where “ the calcu- 
lated resistance, under the circumstances, does not reach a higher 
maximum than 41,218-86 Ib.” I wonder why not 41,218-87 Ib. 

We are told that “ the relations in which the direct and resultant 
thrust stand to each other, &c., are undetermined ; nevertheless, the 
Admiral calculates (Appendix B) that the direct thrust of the screw 
(Gridiths’) would be 100,007+2 1b., and the resultant 62,550 Ib. in 
homogeneous sea-water.” 

You mentioned how the whole paper winds up by not giving any 
explanation of the methods employed, although these methods are 
the very object of Admiral Moorsom reading his paper at Oxford. 

In the endeavour to contribute my share towards the solution of 
the many questions involved in steamship engineering, so far as my 
feeble means will allow me to do so, 1 wrote a paper on fluid resist- 
ance, which you had the kindness to publish in September last; and 
with the intention of following up this subject, | submitted to the 
British Association at Oxford a plan for making experiments to 
ascertain the water's resistance with great accuracy for application 
to steamship propulsion. With your permission I copy the descrip- 
tion of the method verbally from the paper now lying before me :— 

“ From the sketch exhibited, it will be seen that the principle of 
this method consists of the application of vertical tubes, immersed 
to a certain depth, with the lower ends bent horizontally, so as to 
oppose their openings to the water when moved through it. It is 
obvious, that, when these tubes are urged against the water in a 
manner ‘exhibited in the sketch, the resisting pressure of the water 
will cause the fluid in the tubes to ascend and indicate, to an exact 
amount, the pressure exerted on the opening of the horizontal arm. 
By placing these openings at various angles with the line of motion, 
the amount of resistance against inclined surfaces can be ascertained. 
By turning a tube so that the full opening of the horizontal arm 
recedes from the water, the decrease of the back-water’s pressure can 
be determined in like manner. In fact, these experiments admit of 
a great varification; as, for instance, giving the opening an incline 
upwards or downwards, or by surrounding the opening of the tube 
with boards of various sizes and forms, and various immersions 
either above or below,” Kc. 

The manner suggested, in which these experiments are to be 
carried out, is by the formation of a scaffo!ding reaching across the bow 
of a steam vessel, so as to bring the tube or tubes out of reach of the 
wave of displacement, and carrying a platform on each side, to admit 
of two experiments to be performed simultaneously. It is here not 
the place to enter minutely into the construction of the apparatus re- 
quired ; suffice it to say, th t by this means the amount and the 
degree of variation of the water's resistance at various depths and 
under various circumstances can be ascertained,” &e. 

Pray pardon me for having encroached to such an extent upon 
your valuable space. C.G. G. 

Brixton, July 24th, 1860. 

TELEGRAPH INSULATION, 

Sir,—In reference to the remarks of your correspondent, Mr. 
Fitz Gerald, upon the statement made by Colonel Shatiner, as regards 
the properties of india-rubber and gutta-percha, I must confess that 
it gp to me quite at variance with all practical results, I 
think, however, the statement in his Telegraph Manual, page 628 
would have been more accurate if thus expressed :— 

“ Gutta-percha is a conductor of heat, cold, and electricity ; and 
in its natural state is non-elastic, and with little or no flexibility.” 

“India-rubber is a non-couductor of heat, cold, and electricity, 
highly elastic, and flexible.” W. Hat. 

Southwark, July 18th, 1860. 











Frencu AcApEmy or Screncres.—At the last sitting a commu- 
nication was presented from M. Fournet on an organico-mineral 
chameleon (a substance/giving rise toja variety of colours) contained 
in the tertiary clay of the mountain called Oum-Theboul, near 
La Calle, in Algeria. This clay is very plastie, confusetlly schistous, 
and by no means effervescent. In consequence ef its hygroscopic 
nature, it slowly, but irresistibly swells up when in contact with 
atmospheric air, and by this means will gradually displace large 
blocks of galena (a sulphuret of lead, a large vein of which passes 
through the stratum of clay in question, and is now being worked 
by miners). It will also, in swelling, crush brick arches and tunnels 
as if they were subjected to the action of an hydraulic press. This 
clay contains a grey substance, enclosing a colouring principle which 
is soluble in acids, water, and various alcoholic liquids. It acts as a 
base with acids, and as an electro-negative element with alkalies, 
with which it forms almost insoluble compounds. The colours it 
presents are changeable according as it is acted upon by various 
tests, or else by the dryness or moisture of the air; the extremes of 
its scale of colours are orange, brown, and green, the intermediate 
hues being yellow, rose, and blue-—M. Courbon, a surgeon of the 


| French navy, who took part, in 1859-60, in the expedition sent to 


the Red Sea by the emperor for the purpose of exploring its coasts, 
sent in a paper on the results obtained by him in the department of 
natural history. ‘The collections brought home by him comprise 
numerous geological specimens; the geological maps of Perim, 
Dissee, Doomirah, and of the environs of Halay and Tatjoora; 4,000 
specimens of plants, comprising 660 species; six specimens of fish, 
two of which present remarkable peculiarities; two saurias, one of 
which seems to be new, and 284 insects representing 101 species.— 
M. Martin de Moussy communicated a series of meteorological 
observations taken at Montevideo in the course of seventeen years.— 
M. Terreil announced that he had discovered the existence of vana- 
dium (a metal) in the clay of Forges-les-Eaux, near Rouen, and in 
that of the neighbourhood of Dreux.—M. Fischer wrote to state that 
enanthic acid, discovered about 1836 by MM. Liebig and Pelouze 
__ dregs of wine, is merely a mixture of the caprylic and capric 
aci 
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THE MECHANICAL THEORY OF HEAT. 
We cxtract the following from the new edition of the Encyclopedia 


An important and interesting inquiry relative to steam and its 
operation in the steam engine, is that which traces the connection 
between the heat expended and the dynamical effect, or work pro- 
duced. The method of separate condensation, and the application of 
the force of expanding steam, changed to an important extent the 
accepted relations of heat to power, and added remarkably to the 
dynamical effect of the fuel; and though the steam engine has been 
progressively improved by the continual elaboration of small 
economies, there is yet g reason to believe that the field of im- 
provement is wide, and that the labourer in that field has the pros- 
pect of a good return. The inquiries of scientific men on the subject 
of the relation of heat to mechanical effect have resulted in the 
establishment of the principle that heat and mechanical force are 
identical and prathew 4 and that the action of a given quantity of 
heat may be represented by a constant quantity of mechanical work 
performed. “Motion and force,” says Professor Rankine, “ being 
the only phenomena of which we thoroughly and exactly know the 
laws, and mechanics the only complete physical science, it has been 
the constant endeavour of natural philosophers, by conceiving the 
other phenomena of nature as moditications of motion and force, to 
reduce the other physical sciences to branches of mechanics. | New- 
ton expresses a wish for the extension of this kind of investigation. 
The theory of radiant heat and light having been reduced to a 
branch of mechanics by means of the hypothesis of undulations, it is 
the object of the hypothesis ‘of molecular vortices "—oscillation of 
vibratory motion—“to reduce the theory of thermometric heat, and 
elasticity also, to a branch of mechanics by so conceiving the molecular 
structure of matter that the laws of these phenomena shall be the con- 
sequences of those of motion and force. This Shp cenges like all others, 
is neither demonstrably true nor demonstrab: . false, but merely pro- 
bable in proportion to the extent of the class of facts with which 
its consequences agree.” It must, however, be remarked that, 
whether the hypothesis of molecular motion be probsble or impro- 
bable, the theoretical and practical results arrived at in regard to 
the mechanical action of heat remain unaffected, being deduced from 
principles which have been established by experiment and demon- 
stration. From these principles Professor Rankine announced the 
specific heat of air before it was otherwise known—the accuracy of 
his deductions having since been verified to within less than 1 per 
cent. by the experiments of Regnault. The best experiments, pre 
vious to those made by Regnault, in regard to the specific heat of 
air, were those of Delaroche and Berard, from which they deduced 
a specific heat of -266; but, arguing from the mechanical theory of 
heat, Professor Rankine declared that this value must be erroneous, 
and that the specific heat of air could not exceed ‘240. It has been 
found accordingly by Regnault, since the statement was made, as 
the result of a hundred experiments, that the specilic heat of air 
was ‘238, and that it is constant for all pressures from one to ten 
atmospheres or at least ditiers almost inappreciably. This coinci- 
dence of theoretical prediction with experimental evidence, it has 
been well observed, should have something like the same tendency 
in strengthening our belief of the theory upon which Professor 
Rankine’s estimate was based, as the discovery of an unknown 
planet, previously indicated by Le Verrier and Adams, had in con- 
firming our faith in the science of astronomy. 

The principle of the dynamical or mechanical theory of heat, as 
already stated, is that, independently of the medium through which 
heat may be developed into mechanical action, the same quantity of 
heat converted is invariably resolved in the same total quantity of 
mechanical action. For the exact expression of this relation of 
course units of measure are established, in terms of the English 
foot, as the measure of space; the — avordupois, as the measure 
of weight, pressure, elasticity ; and the degree of Fahrenheit’s scale, 
as the measure of temperature and heat. Work done consists of the 
exertion of pressure through space, and the English unit of work is 
the exertion of 1 Jb. of pressure through 1 ft., or the raising of 1 Ib. 
weight through a vertical height of 1 ft.—briefly, a foot-pound. The 
unit of heat is that which raises the temperature of 1 Ib. of ordinary 
cold water by 1 deg. Fah. If 2b. of water be raised 1 deg., or 
1 lb. be raised 2 deg. in temperature, the expenditure of heat is, 
equally in both cases, two units of heat. Similarly, if 1 Ib. weight 
be raised through 1 ft., or 2 1b. weight be raised through 2 ft., the 
power expended, or work done, is equally in both cases two units of 
work, or two foot-pounds From these definitions, then, the comparison 
lies between the unit of heat, on the one part, and the unit of work, or 
the foot-pound on the other. M. Clapeyron in his treatise on the 
moving power of heat, and M. Noltzman, of Manheim, in 1845, who 
availed himself of the labours of M. Clapeyron and M. Carnot in 
the same field, grounding their investigations on the received laws of 
Boyle, or Marriotte, and Gay-Lussac, which express the observed 
relations of heat, elasticity, and volume in steam and other gaseous 
matter, concluded that the unit of heat was capable of raising a 
weight, between the limits of 626 Ib. and 782 Ib., 1 ft. high; that is 
to say, that one unit of heat was equivalent to from 626 to 782 foot- 
pounds. By this mode of investigation, they suppose a given weight 
of steam or gaseous matter to be contained in a vertical cylinder 
formed of non-conducting mategal, in which is fitted an air-tight 
but freely moving piston, which is pressed downward by a weight 
equal to the elasticity of thegas. Now, the weight, initial tempera- 
ture, pressure, and volume being known, a definite quantity of heat 
from without is supposed to be imparted to the vapour; and the re- 
sult is partly an elevation of the temperature of the vapour, and 
partly a dilation or increase of volume; or, in other words, an 
exertion of pressure through space, the elasticity remaining the 
same. But the result may be represented entirely by dilation, so 
that there shall not be any final alteration of temperature; and for 
this purpose, it is only necessary to allow the vapour to dilate with- 
out any loss of its original or imparted heat until it re-acquires its 
initial temperature. In this case the ultimate effect is purely dila- 
tion, or motion against pressure; and the work done is represented 
by the product o that pressure into the space moved through. 

Mr. Joule, of Manchester, in 1843-47, proceeded by entirely 
different, independent, and, in fact, purely experimental methods, to 
investigate the relation of heat and work. Ist. By observing the 
calorific effects of magneto-electricity. He caused to revolve a small 
compound electro magnet immersed in a glass vessel containing 
water between the poles of a powerful magnet: heat was proved to 
be excited by the machine by the change of temperature in the 
water surrounding it, and its mechanical effect was measured by the 
motion of such weights as by their descent were sufficient to keep the 
machine in motion at any assigned velocity, 2nd. By observing the 
changes of temperature produced by the rarification and condensa- 
tion of air. In this case, the mechanical force producing compression 
being known, the heat excited was measured by observing the 
changes of temperature of the water in which the condensing appa- 
ratus was immersed. 8rd. By observing the heat evolved by the 
friction of fluids. A brase paddle-wheel, in a cOpper can containin 
the fluid, was made to revolve by descending weights. Sperm oi 
and water yielded the same results. Mr. Joule considered the third 
method the most likely to afford accurate results; and he arrived at 
the conclusion that one unit of heat was capable of raising 772 Ib. 
1 ft. in height; or that the mechanical equivalent of heat was ex- 
pressible by 772 foot-pounds for one unit of heat—known as “ Joule’s 
equivalent.” 

The following are the values of Joule’s equivalent for different 
thermometric scales, and in English and French units :— 

1 English thermal unit, or 1 deg. of Fahren- 
helt in 1 1b. of Water’... s+...) 772 foot-pounds. 
1 centigrade deg. in 1 Ib. of water .. .. 1389°6 foot-pounds. 
1 French thermal unit, or 1 centigrade deg. } 423°55 kilogram- 
in a kilogramme of water... .. .. «. metres. 

The mechanical theory of heat rests upon a wide basis, and proofs 
in verification of the theory are constantly accumulating. hen 
the weight of any liquid whatever is known, with the comparative 
weight of its vapour at different pressures, the latent beat at the 





different pe is readily estimated from the theory; and this 
method of estimation agrees with the best experimental results, as 
may afterwards be shown; and when the latent heat is also known, 
the specific heat of the liquid can be determined by means of the same 
theory ; in other words, the quantity of work, in foot-pounds, may 
be determined, which would, by agitating the liquid or by friction, 
be required to raise the temperature of any given quantity of the 
liquid by, say, 1 deg., altogether independently of Joule’s experi- 
ments. The theory enables us to discover the utmost power it is 
possible to realise from the combination of any given weight of 
carbon and oxygen, or other elementary substances, with nearly as 
much precision as we can estimate the utmost —— of work it is 
soothe to obtain from a known weight of water falling through a 
given height. It is not difficult to comprehend, then, that the theory 
of the mechanical equivalent of heat proves of great practical utility. 

According to the mechanical theory of heat, in its general form, 
heat, mechanical force, electricity, chemical aftinity, light, sound, 
are but different manifestations of motion. Dulong and Gay-Lussac 
proved, by their experiments on sound, that the greater the specitic 
heat of a gas, the more rapid are its atomic vibrations. Elevation 
of temperature does not alter the rapidity, but increases the length 
of their vibrations, and in consequence produces “ expansion” of the 
body. All gases and vapours are assumed to consist of numerous 
mall atoms, moving or vibrating in all directions with great 
rapidity; but the average velocity of these vibrations can be esti- 
mated when the pressure and weight of any given volume of gas is 
known, pressure being, as explained by Joule, the impact of those 
numerous small atoms striking in all directions, and against the 
sides of the vessel containing the gas. The greater the number of 
these atoms, or the greater their aggregate weight, in a given space, 
and the higher the velocity, the greater is the pressure. A double 
weigh: of a perfect gas, when confined in the same space, and vibrating 
with the same velocity—that is, having the same temperature— 
gives a double pressure ; but the same weight of gas, confined in the 
same space, will, when the atoms vibrate with a double velocity, 
give a quadruple pressure. An increase or decrease of temperature 
is simply an increase or decrease of molecular motion. The truth of 
this hypothesis is very well established, as already intimated, by 
the numerous experimental facts with which it is in harmony. 

When a gas is confined in a cylinder under a piston, so long as no 
motion is given to the piston, the atoms in striking will rebound 
from the piston after impact, with the same velocity with which 
they approached it, and no motion will be lost by the atoms. But 
when the piston yields to the pressure, the atoms will not rebound 
from it with the same ae with which they strike, but will re- 
turn after each succeeding blow, with a velocity continually de- 
creasing as the piston continues to recede, and the length of the 
vibrations will be diminished. The motion gained by the piston will, 
it is obvious, be precisely equivalent to the energy, heat, or mole- 
cular motion lost by the atoms of the gas. Vibratory motion, or 
heat, being converted into its equivalent of onward motion, or 
dynamical effect, the conversion of heat into power, or of power into 
heat, is thus simply a transference of motion; and it would be as 
reasonabl: to expect one billiard ball to strike and give motion to 
another without losing any cf its own motion, as to suppose that 
the piston of a steam engine can be set in motion without a corre- 
sponding quantity of energy being lost by some other body. ; 

In expanding air spontaneously to a double volume, delivering it, 
say, into a vacuous space, it has been proved repeatedly that the air 
does not fall appreciably in temperature, no external work being 
performed ; but, on the contrary, if the air at a temperature, say, of 
230 deg. Fah., be expanded under pressure or resistance as against 
the piston of a cylinder, giving motion to it, raising a weight, or 
otherwise doing work by giving motion to some other body, the 
temperature will fall nearly 170 deg., when the volume is doubled ; 
that is, from 230 deg. to about 60 deg., and taki-g the initial pres- 
sure at 40 Ib., the final pressure would be 15 1b. per square inch. 

When a pound weight of air, in expanding at any temperature or 
pressure, raises 130 1b. 1 ft. high, it loses 1 deg. of temperature; in 
other words, this pound of air would lose as much molecular energy 
as would equal the energy acquired by a weight of 4 Ib. falling 
through a height of 130 ft. It must, however, be remarked that 
but a small portion of this work, 130 foot-pounds, can be had as 
available work, as the heat which disappears does not depend on 
the amount of work or duty realised, but upon the total of the 
opposing forces, includins all resistance from any external source 
whatever. When air is compressed, the atmosphere descends and 
follows the piston, assisting in the operation with its whole weight ; 
and when air is expanded, the motion of the piston is, on the con- 
trary, opposed by the whole weight of the atmosphere, which is 
again elevated. Although, therefore, in expanding air, the heat 
which disappears is in proportion to the total opposing force, it is 
much in excess of what can be rendered available; and commonly, 
where air is compressed, the heat generated is much greater than 
that which is due to the work which is required to be expended, the 
height of the atmosphere assisting in the operation. 

Let a pound of water,«at a temperature of 212 deg. Fah., be in- 
jected into a vacuous space or vessel, having 26°36 cubic feet of 
capacity—the volume of 1 Ib. of saturated steam at that tempera- 
ture—and let it be evaporated into such steam, then 893-8 units of 
heat would be expended in the process. But if a second pound of 
water, at 212 deg., be injected and evaporated at the same tempera- 
ture, under a uniform pressure of 14:7 1b. per square inch due to the 
temperature, the second pound must dislodge the first by repelling 
that pressure, involving an amount of labour equal to 55,800 foot- 
pounds (that is, 14:7 lb. X 144 square inches X 26°36 cubic feet), 
and an additional expenditure of 72-3 units of heat (that is, 
55,800 + 772), making a total for the second pound of 965-1 units. 

Similarly, when 1,408 units of heat are expended in raising the 
temperature of air at constant pressure, 1,000 of the units increase 
the velocity of the molecules, or produce a sensible increment of 
temperature ; while the remaining 408 parts, which disappear as the 
air expands, are directly expended in repelling the external pressure. 

Again, if steam be permitted to flow from a boiler into a com- 
paratively vacuous space, without giving motion to another body, 
the temperature of the steam entering this space would rise much 
higher than that of the steam in the boiler. Or suppose two vessels, 
side by side, one of them vacuous, and the other filled with air at, 
say, two atmospheres, a communication being opened between the 
vessels, the p would b equal in the two vessels; but the 
temperature would fall in one vessel and rise in the other; and 
although the air is expanded in this manner to a double volume, 
there would not, on the whole, be any appreciable loss of heat, for if 
the separate portions of air be mixed together, the resulting average 
temperature of the whole would be very nearly the same as at first. 
It has been proved experimentally, corroborative of this argument, 
that the quantity of heat required to raise the temperature of a given 
weight of air, to a given extent, was the same, irrespective of the 
density or volume of the air. Regnault and Joule found that, to 
raise the temperature of a pound weight of air 1 cubic foot in 
volume, or 10 cubic feet, the same quantity of heat was expended. 

In rising against the force of gravity steam becomes colder, and 
partially cond while ling in the effort of overcoming the 
resistance of gravity by the conversion of heat into water. For in- 
stance, a column of steam weighing, on a square inch of base, 
250°8 lb.—that is, 250°3 lb. per square inch—would, at a height of 
275,000 ft., be reduced to a pressure of 1 Ib. per square inch; and, 
in ascending to this height, the temperature would fall from 401 deg. 
to 102 deg., Fah., while, at the same time, nearly 25 per cent. of the 
whole vapour would be precipitated in the form of water, if jnot 
nt with heat while ascending. 

a body of compressed air allowed to rush freely into the 
atmosphere, the temperature falls in the rapid part of the current by 
the conversion of heat into motion; but the heat is almost all re- 
produced when the motion has quite subsided. And from recent 
experiments it appears that nearly similar results are obtained from 
the emission of steam under pressure. 

When water falls through a gaseous atmosphere, its motion is 
constantly retarded as it is brought into collision with the particles 











of that atmosphere, and by this collision it is partly heated and 
partly converted into vapour. 

f a body of water descends freely throifgh a height of 772 ft., it 
acquires from gravity a velocity of 223 ft. per second; and if sud- 
denly brought to rest when moving with this velocity, it would be 
violently agitated, and raised 1 deg. intemperature. But, suppose a 
water-wheel, 772 ft. in diameter, into the buckets of which water is 
yo dropped, when the water descends to the foot of the fall, an: Sis 

elivered gently into the tail race, it is not sensibly heated. ‘The 
greatest amount of work it is possible to obtain from water falling 
from one level to another lower level is expressible by the weight of 
water multiplied by the height of the fall. 

The object of these illustrative exhibitions of the nature and 
reciprocal action of heat and motive power, with their relations, are 
—tirst, to familiarise the reader with the doctrine of the mechanical 
equivalence of heat; second, to show that the nature and extent of 
the changes of temperature ofa gas while expanding depends nearly 
altogether upon the circumstances under which the change of 
volume takes place. 








CAST-IRON RAILWAY WHEELS. 


Tue Philadelphia Inquirer gives a long description of the manu- 
facture of “ Car-wheels” in that city, which appears the fol- 
lowing :— 

The wheels, as soon as taken from the moulds, which is done 
when they are solid enough to be handled, are put into ovens pre- 
viously. heated to about the same temperature as that of the wheel 
when putin. All parts of the wheel are thus brought to the same 
temperature, and cooled slowly and uniformly, the heat in the ovens 
escaping only by radiating through a brick wall 4 in, thick, and an 
iron casing jin. thick. The necessity for euch a process arises from 
the fact that the “ tread” of the wheel,—that part which, in ranning, 
comes into contact with the rails,—requires an extra hardness to 
resist the friction of the brakes and rails. ‘This is secured by “ chill- 
ing.” For this, the edge of the “flask,” or mould, is made of iron, 
while the rest is of sand. Iron, being a good conductor of heat, 
cools the liquid metal suddenly, and thus throws the edge into a 
hard white crystal; sand, being a poor conductor, gives off the heat 
slowly from the rest of the wheel, and the shrinkage which occurs 
as the liquid metal solidities must take place towards the edge or 
rim, which has already become set. This produces an inherent strain, 
which would tear apart a wheel allowed to cool in the open air. 
Formerly this strain was partially overcome by cutting the hub 
open in three places, and, after cooling, ba.ding it with wrought- 
iron. By the “annealing” process, a prolonged cooling, in which 
all the parts of the wheel Seal alike, this strain does not occur. 

The “ chilled” edge of the wheel is not injured by the heat of the 
overs; for, as this occurs at the moment the liquid iron enters the 
solid state, no temperature less than such as wou'd begin to melt it 
again can afterwards soften it and destroy its solidity. 

The “ annealing” kilns, being patented, are the only ones in exist- 
ence for such purposes. By this process the full strength of the iron 
is secured, as may be seen by specimens in the yard of the works, 
Wheels cooled in the open air broke in several pl wes by their own 
contraction in cooling. Wheels of the same patiern, made of the 
same kind of iron, cooled by the “annealin,” process, were put in a 
lathe, and grooves were cut out of each wheel, until not more than 
one-twentieth of the whole thickness of the wh el was left at the 
bottom of the cut; but there was no internal strain in the wheel to 
break the remaining thin shell. The spokes of wheels cooled in the 
open air were mostly broken off from the rim, while those which had 
been annealed had been cut nearly off by a large drill, without ex- 
hibiting any signs of fracture. In the manufacture of car- wheels, 
this system exceeds all others as regards strength, durability, light- 
ness, uniformity, and economy. 

The coal and iron used in this manufacture are weighed in iron 
boxes on wheels, each box containing sutlicient for one “ charge” of 
the furnace. These boxes are raised to the “ charging floor” in front 
of the furnaces by a hoisting apparatus, worked by steam. Slow 
melting is desirable for car-wheei iron. Ten varieties of iron are 
sometimes used in a single wheel, each kind possessing some essen- 
tial advantage of strength, hardness, fusibility, or capacity for 
“chilling.” ‘The regular wheel-mixture averages about 40 tons’ a 
day. As the melted iron runs from the cupola furnaces, it is canght 
in a large ladle, lined with fire-brick, holding 15 tons. It is then 
poured by a screw-gearing driven by belting from the main line of 
shafting, into the smaller ladles, each holding sutlicient iron for one 
wheel. These small ladles are on wheels, so as to be easily drawn 
by one man to the travelling cranes, which run on tracks the whole 
length of the moulding-room. On both sides of these tracks are 
rows of “ flasks’’ for moulding the wheels. 

By these cranes the ladles are hvisted, and the metal is poured 
into the moulds. After a few minutes the flasks are uncovered, and 
the wheels are taken out on a small track to the * annealing” ovens, 
where they are left three days to cool. The wheels are lowered into 
the ovens, and hoisted out again by hydraulic cranes. ‘These aro 
worked by an engine and double-acting pump, which force the water 
into a reservoir, at a pressure of 300 lb. to the square inch. Pipes 
carry this water to the cranes, which are easily managed by one 
man. By opening or shutting valves, the water is let into, or shut 
out of, another cylinder, where it moves a piston which carries with 
it the chain which lifts or lowers the wheels. [ty means of other 
valves the cranes are turned upon their centres, so as to reach the 
diflerent ovens. 


When the wheels are taken out of the ovens they are thoroughly 
cleansed, tested, and assorted in sizes, so that those of the same cir- 
cumference shall be put together upon axles, They are bored and 
forced upon the axles in the machine shop. No key or spline is 
used to keep the wheels upon the axles, but being forced on at a 
pressure of from 80 to 40 tons they are kept there by the accuracy 
of their fit. This accuracy is secured by using Whitworth’s cele- 
brated standard gauges for all measurements in this establishment. 
In this way any number of wheels and axles may be bored and 
turned, so that any wheel will fit any axle with certainty. A smal 
crane is attached to nearly every lathe and boring mill, and thus 
every piece of metal is lifted to its place by one man. The wheel is 
bored, squared, and the edge of the hub chamfered, at one operation. 
All iron is assorted and mixed, and the quality of the mixture care- 
fully tested, as regards strength, hardness, depth, and soundness of 
“chill,” by “trial pieces” or “ test pieces,” which are broken in a 
testing machine, and the pressure at which they break registered. 
The wheels are tested at every point in the thread and in the plate. 


fe 


CoaL AND Iron IN France —A report on the commerce of 1859 
as compared with the two previous years, shows that the import of 
coal has grown but slowly, not more than 1 in 45; while that of pig- 
iron fell from 95,459 tons in 1857 to 43,024 tons in 1859, and rails 
and bar-iron from 22,958 to 1,520 tons. This decrease is almost 
entirely in English iron, and is attributed to the greater activity 
exhibited by the foundries there, which, since the reduction of the 
import duty in 1852, have increased their make from 522,000 to 
894,000 tons 


Rattway Cuanors—Bompay.—Mr. Forde, the chief engineer of 
the Bombay, Baroda, and Central India Railway, has been in- 
formed that his services have been dispensed with, According to 
the rules of the company, a year's salary and a free passage are to 
be given him; this will amount to 20,000 rapees.—Mr. J. T. Green, 
who was expected to come out as chief superintendent of all the 
bridges from Ahmedabad to Bombay, has declared by the 
medical board at home to be incapable of holding any such appoint- 
ment in India, on account of his health.—Mr. Burn, in charge of 
the Tapte Bridge, also goes home with Mr. Forde on leave of 
absence.—Captain Tarvor, Deputy Superintending Engineer of Rail- 
ways in Guzerat, goes home on six months’ leave of absence, Cap- 
tain Chambers acting for him.—Bombay Gazette, April 14. 
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HARFIELD’S WINDLASSES, CAPSTANS, &c. 


PATENT DATED 15TH DecemBER, 1859. 
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Tunis invention of Mr. Harfield, of Royal Exchange-buildings, has 
for its object improvements in windlasses, capstans, and shackles 
for-chains. 

Mr. Harfield mounts on a horizontal axis, supported between two 
suitable standards, a chain-holder or wheel, or it may be two chain- 
holders or wheels, capable of taking chains of different Sizes ; such 
as are commonly known as “ Brown’s Patent Chain-holder.” 
Usually he prefers to employ two chain-holders, and then he 
mounts them so that they can turn freely on the axis, and he keys 
on the axis two flanges or circular plates, one close alongside of 
each of the chain-holders; and when it is desired that either 
of these should revolve with the axis, as when it is required to 
heave in a chain, the chain-holder is made fast to the ve 4 or 

late next to it by means of a catch consisting of a metal bar, 
coed at one end to the flange or plate, and laying, when out of 
use, in a recess formed for it in this flange or plate. When this 
catch is thrown forward, it enters a corresponding recess in the 
chain-holder, and so retains it. The end of the catch projects 
beyond the circumference of the chain-holder, and is held in its 
place by a pin passing through it; when it is desired to release the 
chain-holder, it is easily done, even if a strain is upon it, by re- 
moving the pin and driving the catch back by a blow with a maul. 
In order, if desired, to prevent the chain-holders revolving when 
disconnected from the axis, they are furnished with ratchet teeth, 
which are formed on the interior of a circular recess formed on one 
side of the chain-holder, and a pawl on the standard drops into 
these teeth and so locks the chain-holder. ‘The chain-holders are 
furnished with brakes to check them in running out chains. The 
ends of the horizontal axis outside the standards have winch barrels 
mounted on them for working with ropes. ‘To give motion to the 
horizontal axis a windlass purchase is employed, arranged in the 
following manner:—In between the two chain-holcers ratchet 
wheels are fixed on the axis, and resting on the teeth of each of 
these wheels there is a pawl, which is carried by a lever mounted 
loosely on the axis of the barrels. A continuous rotatory motion is 
communicated to the barrels by giving to these levers an alternating 
motion about the axis, the motion of the two levers being always in 
opposite directions ; this is effected by means of toothed arcs formed 
on the ends of the levers gearing with other toothed arcs mounted 
on a horizontal axis, carried in suitable bearings at right angles to 
the axis of the barrels; this axis having a partial rotatory motion, 
first in one direction and then in the other, communicated to it by 
levers worked by manual power. 

Fig. 1 is a back view; Fig. 2, a plan; Fig. 3 an end view, partly 
in section, and with some of the parts removed; and Fig. 4, a trans- 
verse section of a windlass; and they also show the manner in 
which Mr. Harfield carries into effect another part of his invention, 
which consists in arranging the driving gear to rotate the barrel in 
the opposite direction to that in which it usually rotates, and of 
causing the cable to pass first to the under part of the barrel in 

lace of the upper, as heretofore. In combination with the chain- 
folder a clearer is used, as heretofore, to raise the cable out of the 

rooves in the chain-holder, and this being made of a trough-like 
‘orm, serves to direct the chain round the standard, so as to deliver 
it on the deck outside the standard. 

a, a, are the standards of the windlass which carry the axis d ; 
¢, ¢, are two flanges or plates fixed upon it; d,d, are the chain- 
holders ; ¢, e, are catches by which the chain-holders are made fast 
to the flanges or plates c; when required, these catches are jointed 
at cl to the flanges or plates, and when the chain-holders are dis- 
connected, the catches lay in recesses in the flanges or plates, and 
are held there by pins passing through the end of the catches and 
through the lugs c%, c. Notches are formed in the chain-holders, 
into which, when it is required to connect the chain-holders, the 





catches are caused to enter, as is shown in the engraving, and the | 


catches are secured in their places by the pin passing through 
the a c,c% J, f, are ordinary strap brakes which act on rims 
formed for them on the chain-holders; these brakes are used in 
running out chains when the chain-holders are disconnected ; 3, cs, 
are ratchet teeth formed within the brake-rim of the chain-holders ; 
they are employed when it is required to lock or hold fast a chain- 








done by lowering the pawl g, jointed to the standard a into these 
teeth, by means of the lever A and link A’; i, i, are winch-barrels on 
the ends of the axis of the windlass; j, 7, are ratchet wheels fixed 
on the axis 6; and k, &, are levers ca ac of turning freely on the 
same axis; they carry the pawls k!, k!, which act both to prevent 
the windlass revolving in a backward direction and to drive it. 
The levers k, k, have bevelled teeth at their outer ends, which gear 
with bevelled teeth on the rocking-lever 7; this lever receives the 
windlass bars; it is carried by the windlass post, which, as will be 
seen, is placed at the back in place of the front of the windlass, as is 
usual. This is done in order that the windlass may be caused to 
revolve in the opposite direction to that in which windlasses are 
usually driven, and the chain taken first to the lower side of the 
windlass barrel in place of the upper, by which the strain on the 
standards is much reduced. ‘The ratchet wheels j, j, are not 
arranged as in an ordinary windlass, but are turned round to suit 
the changed oy of the retaining pawls k', k!; m, m, are the 
clearers which clear the chains out from the chain flanges; these 
clearers open out into trough-like form at m!, ml, and deliver the 
chain out through a passage in the standard on to the deck. The 
following are points of novelty in the arrangement:—First, the 
arranging the driving apparatus to rotate the barrel in such a direc- 
tion as to permit the chain to be taken first to the under side of the 
windlass, by which the strain on the standards is reduced. Secondly, 
the applying ratchet teeth to the chain-holders to work in con- 
nection with pawls on the standards when two chain-holders are 
mounted on the same windlass axis, so that either one of them can, 
although disconnected from the axis, be securely held, whilst the 
other (being connected with the axis) can be driven so as to haul in 
a chain. Thirdly, the means employed for connecting the chain- 
holders to, and disconnecting them from, the windlass axis. 
Fourthly, the constructing the clearers of a trough-like form, so 
that when the chain is cleared from the top of the chain-holder it 
may be conducted by the clearer on to the deck outside the 
standard. Fifthly, the arrangement of the apparatus for giving 
motion to the windlass axis. 








Rerutsion.—M. Faye has just communicated to the Academy of 
Sciences another series of experiments made with Kuhmkorff’s in- 
ductive apparatus, in order to verify the repulsive force of in- 
candescent surfaces. We stated a short time ago, in describing the 
first experiments, that a platinum plate, rendered red-hot in vacuo, 
would repel the rose-coloured flame which is produced in the 
receiver by an electrical current; but that the blue flame which is 
accumulated at the negative pole showed it was but slightly in- 
fluenced by the heat of the same lamina. At M. Faye’s suggestion, 
M. Kuhmkorff had this time constructed a new apparatus, consist- 
ing of a large glass balloon pierced with four holes armed with brass 
sockets. The electrodes of Ruhmkorff’s machine pass through the 
two holes situated in a vertical line ; two copper wires acting as 
horizontal conductors pass through the two which lie in a horizontal 
line, supporting a thin lamina of platinum, at equal distances from 
the knobs of the electrodes inside the balloon. ‘The lamina is raised 
to a white heat by the voltaic current of four of Bunsen’s elements. 
The balloon being previously exhausted, and one of the eclectrodes 
brought into communication with the positive pole of Ruhmkorff’s 
machine, the horizontal conductor communicating with the negative 
one, the blue flame at once begins to skim the surface of the lamina. 
Now if the current of Bunsen’s elements be made to pass through the 
same horizontal conductor, and consequently through the lamina, so 
as to raise its temperature to a white heat, the strata of blue flame 
which were previously in contact with the lamina will rapidly recede 
from it. The distance will increase or diminish in proportion to the 
heat, and will be entirely obliterated when the lamina returns to its 
ordinary temperature. Thus the repulsive effect of incandescent 
surfaces appears to be placed beyond a doubt. M. Becquerel having 
allowed a small quantity of air to penetrate into the balloon, the 
distance of the blue flame from the lamina diminished, but not very 
much—a larger quantity of air reduced it tonought. These ex- 


holder (particularly when it is disconnected from the axis); this is | periments are to be continued. 





BENTLEY AND STRINGER’S RAILWAY CHAIRS. 
PATENT DATED 14TH DecemBeERr, 1859. 

THEsE are improvements in railway-chairs by Messrs. Bentley 
and Stringer, of Wednesbury, and consist in forming, forging, or 
casting them in a general way, in such a form that one side or jaw 
for — the rail shall be connected with and form a t 

art wi e base or seat of the chair, and to connect the other jaw 

y a hinge joint, and causing the two jaws to clip and hold the rail 
between them by a bolt or bolts passing through the rail and the 
jaw, such bolt being formed with a head on one end and tapped or 
screwed at the other for receiving a nut and washer. Such chairs 
may be secured to their respective sleepers by spikes or bolts in the 
ordinary way; but in some instances it may be beneficial to have 
both jaws to work on hinge joints, so that by throwing them back 
the rail may be freely placed in position to be held by the jaws being 
closed and bolted, and the chair bolted or secured to the sleeper. 
This plan of making railway-chairs admits of being readily cut up 
and bent into the desired shape from suitable strip or flat bar-iron, 
and when applied will, it is claimed, possess equal strength with the 
heavy cumbersome cast-iron chairs now generally in use, thereby 
rendering such chairs of essential value in exporting them for forei, 
railways, for in that case when worn out as chairs they will 
valuable as scrap-iron, and may be used up for a variety of purposes ; 
nevertheless this same principle admits of such chairs being cast 
when desired. 
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Fig. 1 represents a side view of a chair as made of cast-iron, 
representing the rail A, A, in section, clipped between the permanent 
or fixed jaw B and the jointed jaw C, which works on a hinge joint, 
the centre or axis of which is represented by the bolt-head D; the 
two jaws are held together by the bolt E and nut F, and the chair 
secured in the ordinary way by spikes or bolts as at G, G; the dotted 
line H represents the position of the jaw C, when thrown back. In 
casting or forming these chairs, flanges are formed on their ends for 
the sake of strength, their intermediate form being represented by 
the dotted lines a, a, and a, a, bosses being formed for the bolt E and 
its nut and washer to bed on, as also at the bottom for the bolt- 
heads G, G, to rest on. These chairs may be made single or double 
as may be desired. 

Fig. 2 represents a side view of a chair made of flat bar-iron 
which may, by the aid of any suitable machinery, be made and bent 
up into form in a hot state with great rapidity and consequently 
little cost; the permanent jaw commencing at N, terminates in a 
circular joint at O, for receiving the pin P, which forms the hinge 
joint or axis for the jaw Q, Q, to work on; these jaws are held and 
made to clip the rail U by the bolt and nut Rand S. Chairs thus 
made, the inventors propose holding down to the sleepers, as shown, 
the bolt or spike T going through the movable jaw, the dotted lines 
¢, ¢, representing the jaw Q open or thrown back. The inventors 
admit that it may be objected to chairs thus made that they 
will be found weak at the joint, but they answer that they are not 
bound to terminate such joints in the manner described at Fig. 2, as 
will be seen by referring to Fig. 3, which represents a side view of a 
railway chair, also made of flat bar-iron, showing that both jaws 
may be constructed to work on hinge joints, the one marked V work- 
ing on the axis or pin W, which is the same description of joint as 
described at Fig. 2, but placed or formed within the bolt X, by which 
the chair is secured to the sleeper. And for/diversity, the jaw Y is 
made by bending the iron of which it is composed around so as to 
form the joint with the pin or axis Z, returning again to the top at 
Yi, the two straps of the jaw being held together when in use, as 
shown, with the rail by the bolt A! and not B}, and in carrying out 
this principle of double strapping the hinge joint, the part Cl 
continues also around the pin or bolt Z to D', and from there around 
to form the side and seat of the chair, terminating at E! on the other 
side, the strap C! and the two lower parts being all held together 
down on the sleeper by the bolt F!. Between the jaw V and the side 
of the rail inthis figure is represented a thin piece of lead or other 
suitable metal or material to counteract the vibration of rolling 
stock moving over such chairs, and to ensure a uniform bearing of 
contact between the inner surface of the jaw and the side of the rail, 
though the use of such material does not form any part of the 
invention. 





Canapian Corper.—The Three Rivers Enquirer, speaking of the 
announcement of recent mineral discoveries in that district, says ; 
—‘ We have been shown specimens of copper ore obtained 26 miles 
north of this place. The extent and richness of the mine, of course, 
are not yet known, but the fact that copper does exist there, is put 
beyond doubt. The specimens before us are not, it is true, very 
rich ; but they were found upon the surface, and as the quartz in 
which it is found exists in immense quantities, and as the explora- 
tion has scarcely commenced, no doubts are entertained by those 
who are competent to form a judgment in such matters that rich 
and productive veins will yet be discovered. It is said that the in- 
dications on the surface are quite as promising as they were at the 
Acton mines, which are yielding so largely. The discovery has been 
made on a property owned by Mr. T. Larue, of this city, who, 
we understand, intends to commence mining operations on it ina 
short time. 
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TO CORRESPONDENTS. 

*.* request our correspondents as may desire to be referred to 
yA ge te ots ratus, &c., to send their names and addresses, to 
which, after publishing ir enquiries, we will forward such letters as we may 
receive in answer. answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as Srom this 


om ly to the extent of the back re. If 

- C— would lose exactly e 
. > —— little, your ing effect would be comparatively little too. Your 

pipe would not act so completely as a as to neutralise the friction. 
8. G. and Co., and SUBSCRIBER FROM THE BrGinning.— We are not acquainted 

with any circumstances beyond those already published. ~~ 
R. M.—There are no locomotives running anywhere with driving-wheels of 
14 ft. diameter, We remember to have asked and to have answered the 
tion before. : 
Ph pe yy to Mr. Woodcroft, at the Patent-office, Southampton-build- 
ings, and you will have the specijication sent to you. 
MESSRS. HIPKINS AND SONS’ SUSPENSION. 
(To the Editor of The Bngineer.) 

S1r,—We are much surprised, on looking over your paper of the 13th 
instant, to find that you have stated, with reference to our meeting of 
creditors, that the liabilities amount to £17,600, and that the assets are 
£8,800. We wish you to correct this error at once, as you have made a very 
wide mistake in stating that our liabilities are £17,600 ; whereas they are 
£7,600, and assets £8,800. We of course wish you to contradict this state- 
ment at once, or we shall be compelled to proceed against you for false 
statements made in your widely-circulated paper. Please send us a copy of 
your contradiction and apology, as your false statement has done us a very 
considerable damage and injury. HIPKINS AND Sons. 

Victoria Ironworks, West Bromwich, July 23rd, 1860. 

[We are happy to give Messrs. Hipkins and Sons correction of the error to 
which they refer, and we are sorry if they have suffered any inconvenience in 
consequence of it. No doubt our readers in general, and their creditors in par- 
ticular, will be happy to be informed that their concerns are in a more favour- 
able condition than was represented. At the same time, we take leave to inform 
Messrs. Hipkins and Sons that threats of proceedings are in all cases perfectly 
unnecessary as Jar as THE ENGINEER is concerned. If, at any time, we are 
shown to be in error we are always ready and anxious to admit and rectify it; 
on the other hand, no threats will be found available to alter our conscientiously- 
expressed convictions. ] 





FASTENING TYRES. 
(To the Editor of The Bagineer.) 

S1r,—In reply to your correspondent “ L ” relative to the new 
mode of fastening tyres adopted by the Brighton Railway Company, and 
recently patented by Mr. Burke, i addressed a note to you on the 10th 
instant, and enclosed a description of it, which you inserted in your number 
of the 13th. I find, gst your correspondents of the 20th, ‘* A. B.,” who 
appears to be well acquainted with Mr. Beattie’s schemes (which are many), 
ps sa for that gentleman the precedence for this invention, or something 
“ slightly different.” Will ‘‘ A. B.” so far extend his kindness and favour 
your readers with a section showing the diff b the two, as this 
appears to me to be very important. The great advantage I perceive in the 
tyre of Mr. Burke is, that it is held secure by the overlap piece, which is a 
portion of the tyre, and is not weakened by either rivets or screws. If I 
am rightly informed the plan adopted on the South-Western Railway and 
the Great Northern Railway (which is the same, I presume, ‘‘A. B.” refers to 
as being Mr. Beattie’s patent) have, in one case, loose overlap pieces inserted, 
and, in the other, screws put through the rim of the wheel into the tyre. 
Neither of these do I consider so secure as Mr. Burke’s, shown in your 
number of the 13th instant. M. 

Brighton, July 25th, 1860. 

(To the Editor of The Engineer.) 

Sir,—I beg to enclose you a full-sized section of Mr. Beattie’s tyre 
referred to by your correspondent “A. B.” in last week’s paper, and 
would feel obliged if he will show your numerous 
readers, including myself, the manner in which 
it was secured on the wheel. 

The fact is, Mr. Beattie’s' tyre was never in- 
tended to be secured on the wheel; for there 
was a flange formed on the rim of the wheel for 

. the sole purpose of keeping it on the rails in 
the event of the tyre breaking or flying off. EpMUND BURKE. 

London, 69, Upper Thames-street, 

July 26th, 1860. - 
TRIAL OF MOWING MACHINES. 
(To the Bditor of The Bngineer.) 

§1r,—Will you allow me to correct an error in your report of the 
13th inst. of the trial of mowing hi at N ead, near Trentham ? 
You say—‘‘The gutters in the water-mead were a iderable hin- 
drance.” In so far as Samuelson’s mower was concerned, this is not correct, 
as that machine worked as well there as in the ‘‘seeds,” and is so con- 
structed that the cutting apparatus adapts itself to any irregularities of 
surface. Both machines were supplied by me ; that from Messrs. Burgess 
and Key to his Grace the Duke of Sutherland, early in the season. The one 
of Samuelson’s I sold after the trial to Mr, Ford, of Badenhall, near 
Eccleshall, who purposes cutting his barley and oats, as well as , with 
it. I have also to refer you to a letter of mine on the subject in the 
Staffordshire Advertiser of the 14th inst., and am quite sure that Mr. 
Fleming, on behalf of the Duke of Sutherland, will confirm my state- 
ments. My object in writing to you is to correct misstatements, and the 
consequent prejudice which naturally follows against such most valuable 
implements. I presume I shal as an impartial witness, having 
no interest in one machine over another; and, in conclusion, have to 
express my regret that, Mr. Samuelson did himself the injustice not to ex- 
hibit at Canterbury, and allow the general public the opportunity of 
judging the comparative merits of his machines in competition with others, 

Implement Dep6ét, Burslem, July 20th, 1860. Tuomas Bostock. 
































CHAIN CABLES, 
(To the Editor of The Engineer.) 

Sir,—Although I do not impugn your article —— “ Chain Cables” gene- 
rally, I do not like my veracity to be attacked without cause. We will 
take the inference of my meaning to be, as stated by you, to be best iron, 
and my statement was made from the fact that I had at that time broken 
some 1} in. chain, made of our best iron, which parted at 43} tons, or 
1,200 lb. per circular} in. I further dissent from the opinion that a chain 
cable, made originally of fibrous iron, by use on ship, or on light 
ship’s duty, will me crystalline. We have had many chains returned 
to us aiter twenty years’ of service, reduced in size, but unaltered in 
quality. Upwards of twenty light-ships have been moored by B. L, and Co.’s 
cables for upwards of twenty years, and I have not met with such an 
occurrence; there have been brittle cables occasionally, but the iron has 
been originally so, or overheated in the fact our noticing these 
remarks, to set me fair with the public, will much oblige 

London, 24th July, 1860. Groree W. Lenox. 


DESIGNING MARINE ENGINES. 
(To the Editor of the Engineer.) 

S1r,—I would be much obliged for the opinion of any of your readers as 
to the best book for the guidance of a young engineer in the art of 
designing marine engines and machinery generally. Any book that I have 
seen on this subject seems to determine most of their sizes and proportions 
by conjuring with the letters X, Y, and Z in a most irregular and incon- 
sistent manuer, and when you work out the equatious, the results are so 
different from what you may see employed in practice, that you dare not 
adopt the rules as reliable. 

Now, sir, I would like to know where I may meet with some reliable 
rules for assisting a young engineer and draughtsman? R. D. 

Glasgow, July 25th, 1860. -_—_ 

SUBMARINE TELEGRAP HY. 
(To the Editor of The Engineer.) 


Sir,—From the perusal of a paper entitled ‘Outline of the principles 
and practice involved in dealing with the electrical conditions of submarine 
electric telegraphs,” read by Messrs. Siemens before the British Association, 
at Oxford, in your last week’s impression, it would appear that they (Messrs. 
Siemens), by the perfection of their system of proving submarine telegraph 
cables, are not only enabled to ascertain the existence of faulty places of 
insulation in insulated cables, but that they can also determine the place 
and extent of eccentrical placing of the conducting wire. 

This statement, if allowed to go uncontradicted, may lead those of your 
readers interested in submarine telegraphy to form more favourable 
opinions of the system detailed than it really deserves; and, with the view 
of putting the matter in the proper light, I would beg to ask Messrs. 
Siemens, through your columns, whether it is the fact or not that they have 
passed as perfect several bundles of insulated wire at the Gutta-Percha 
Company’s works in which faulty insulation existed, they failing to ascertain 
the existence of such faults, and whether such faults were not detected (by 
the ordinary system of testing) by other persons; and if it is not true that 
all cables that they have had the charge of during manufacture, and now 
laid down, have failed through faulty insulation? I allude to the Red Sea, 
the Batavia and Singapore, and the Sardinia and Algiers ies, 

If Messrs, Siemens can determine, with such accuracy, the exact spot or 

















place of faulty insulation in cables laid, how is it that a duplicate line of 

cable has been laid recently in the Red Sea, in consequence of the cable 

that this duplicate line is to supersede having become useless through 
t; 

We have seen, in the case of the unfortunate Atlantic cable, the effect of 
placing the testing of submarine cables in the hands of theorists and 
mathematicians. 

If the Messrs. Siemens are supposed to be the only ies to be entrusted 
with such costly and important man a death-blow will be struck 
to the extension of submarine telegraphy. A TELEGRAPH ENGINEER. 


FASTENING RAILWAY WHEEL TYRES. 
(To the Bditor of The Bngineer.) 

Smr,—In Tae Enoinegr of the 20th instant, I observe a sketch and de 
scription of a plan for fastening the tyres of railway wheels patented by 

essrs. Turner and Pearce some two years since. 

It is not stated in the description what kind of material is ‘‘ cast” into 
the groove to form the double dovetailed ring there described ; consequently 
I cannot examine this part ofjthe question as I should desire. 

Mr. Pearce, in his letter, terms this a “ new plan” for fastening the 
tyres. This is not the case; for, on the 28th October, 1847, Mr. Edward 
Evans, of the Haigh Foundry Company, obtained a patent for certain im- 
agen mney in the mode of constructing iron wheels, which he carried out 

using a dovetail groove in the tyre, and a dovetail projection on the 

im ; and he states that he makes no claim to that, because it had been 
previously adopted ; but the peculiarity of his invention consists in making 
the groove larger than the projections, and filling the interstice with 
melted zinc. Here is precisely the principle termed new by Messrs. Pearce 
and Turner, with the exception that they use a double dovetail groove 
instead of a single one. AN ENGINEER, 

London, July 24th, 1860. 


MEETING NEXT WEEK. 
LonDOoN ASSOCIATION OF FOREMEN ENGINEERS.—Saturday, August 4th, at 
7°30 p.m.—Mr. Stabler on “‘ Water, and some of the Phenomena attending 
the Generation of Steam.” 
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NATIONAL DEFENCES, 


LoRD PALMERSTON gave another example of the con- 
summate ability with which he can handle a great national 
uestion when he delivered his speech on the national 
efences on Monday last. Able as was the report of the 
Royal Commissioners, to whom the consideration of this 
subject was submitted by her Majesty, it must be admitted 
that they left it in a most unsatisfactory condition. ‘The 
vague fears which were floating in the public mind before 
they commenced their labours were in no degree dissipated 
when they had concluded them, and no adequate basis of 
security against anticipated evils seemed to be laid down 
in their recommendations. In their first paragraph the 
commissioners asserted, without any ae to evidence, 
that which many had hoped was altogether untrue, namely, 
that we could no longer trust to our fleets alone for our 
defence. And throughout the greater part of their report 
they adhered to this assertion, arguing that, steam having 
been applied to the propulsion of vessels, we can no longer 
undertake to prevent the landing of a hostile force in this 
agp Had they evinced no mistrust of the truth of 
this alarming proposition, the public might have been 
forced, by the weight of their authority, to the unques- 
tioning acceptance of it, terrible as it is; but fortunately 
an occasional proof of their want of confidence in it was 
permitted to appear, the most conspicuous being that which 
occurs in their tenth paragraph, in which they say that 
“naval superiority” would be indispensable to an enemy 
before he could effect an invasion of our shores. Even the 
commissioners themselves, therefore, seem sometimes to 
doubt whether it really is impossible to prevent an enemy 
landing, although their chief recommendations are b 
upon the assumption that we cannot prevent him. 

We have already pointed out (in a former aeons the 
gravity of the issues which hang upon the solution of the 
question which the commissioners thus leave unsolved, and 
have shown that if the assumption which they most favour 
were well-founded, the fortification of London would be- 
come a most necessary work, since, if it were left unforti- 
fied, its fate would depend solely upon the amount of re- 
sistance which such an army as we could place at a day’s 
notice in the field could offer. Lord Palmerston, it is true, 
is content to trust the safety of London to such an issue, 
because of the supposed impracticability of fortifying it. 
But in our columns a few weeks since we showed that it is 
by no means impracticable to furnish the metropolis with a 
system of cheap defences which would enable its citizens to 
hold even a large army in check for a considerable period ; 
and in another article we have reviewed Mr. Bridges 
Adams’s suggestions upon the same subject. We 
do not, of course, desire to urge the adoption of such de- 
fences if it is at all possible to make our coast secure by 
fleets, particularly as we are about to erect a central 
arsenal. What we contend for is, that if the Royal Com- 
missioners’ assumption be valid, and it be impossible to 
prevent the landing of a foreign army upon our shores, then 
the adoption of some well-devised system of works for the 
defence of London would be in the highest degree desirable. 
The Le price of land about London, particularly on 
eleva sites, would certainly, as Mr. Sidney Herbert re- 
marked on Monday, be a serious obstacle to the establish- 
ment of such works ; but if the citizens of London believed 
the fortification of the suburban hills essential to the safety 
of their city, the high prices of a few hill-tops would not 
be permitted to deter them from the undertaking. When 
Mr. Herbert further asks, “ What military commander, bent 
upon entering London, would stop because he knows he has 





got two small forts, one on either side of him, each five 

miles off?” he deals with a serious subject in too frivolous 

and foolish a manner to merit reply. Similar ironical, but 

perverse questions, might be put respecting every proposal of 

the Government, if we were dis to treat the grave 

ac tem of the nation’s safety as lightly as the War 
inister is pleased to discuss it. 

But we are not very wishful to accept the proposition 
that an enemy may land an army any day he pleases upon 
our shores, and march it whither he will, until confronted 

y an army of our own. Nor is Lord Palmerston, what- 
ever he may please to profess for the moment, a believer in 
this melancholy doctrine. It was in dropping the assump- 
tion of the commission on this head, a at the same time 
panacea. for the establishment of the works which they 
recommended, that he showed extraordinary skill. After 
remo | his hearers to the absence of “all metropolitan 
defences, by reminding them that between the coast and 
London there are many strong natural positions, by aid of 
which a small force might repel an invasion; and after 
arguing that, whatever amount of force an enemy might 
land on our shores, so long as we retain our naval power 
such a force must be ultimately compelled to sfrrender, he 
proceeded to impress upon them the fact that the operation 
most likely to be attempted by an enemy is that of landing 
a considerable force for the purpose of destroying our dock- 
yards. “If your dockyards are destroyed,” said he, “ your 
navy is cut up by the roots. If any naval action were to take 
place, your enemy, whatever the success of it might be, 
would have his dockyards and arsenals for refitting, 
replenishing, and reconstructing his navy; while, wi 
wo dockyards burnt and your stores dispersed, you would 
have no means of restoring your navy.” “If ever we lose 
the command of the sea, what,” po | he, “ becomes of this 
a ?” So that it is in the interest of the navy after 
all, and because the navy is still, as it has always been, our 
grand element of defence, that we are to spend the money 
asked for; and not, as the commissioners would have us 
believe, because the navy can no longer defend us efficiently, 

We believe the view of the matter which Lord Palmer- 
ston thus presents to us is more reasonable, and will meet 
with more public favour, than the notion that we must 
henceforth rely more upon armies and land defences than 
upon our ships. We have long been accustomed to fortify 
our docky , after a fashion, Siesta that we were thus 
simply protecting, in an indirect and convenient manner, 
— of those fleets to which we looked for security. 

f we may still be permitted to look to them for this, we 
cannot much object to expending a few millions more upon 
increased means of protection for them. But if their 
power has departed, why protect them ?—if, when Ports- 
mouth has built and equipped a fleet, that fleet cannot pro- 
tect Brighton, of what avail is it to build defences for the 
protection of Portsmouth? These are questions which 
certainly would have been asked had Lord Palmerston 
simply re-echoed the lament of the commissioners ; but he 
has wisely attuned his speech to a higher and more cheer- 
ful strain, and will doubtless get the millions which he 
asks for without much opposition. 


THE DEFENCE OF LONDON, 


WuEN Lord Overstone was applied to by the Govern- 
ment as to the financial effects likely to be produced by an 
enemy goa | London, he went very carefully thro 
the question, and, quite convinced in his own mind of t 
great amount of damage likely to result, he came to the 
conclusion that “it must not be” as his emphatical sum- 
ming up. Now, without being great arithmeticians, like 
Michael Cassio, or Lord Overstone, there are some millions 
of people in this our England who have come to precisely 
the same conclusion by a shorter cut—the instinctive pro- 
cess by which high-minded women commonly arrive at 
high resolves. The nation is at one with Lord Overstone 
on this matter, and the only question is as to the greatest 
efficiency with the greatest facility and economy, not penny- 
wise economy, but large and far-sighted wisdom. 

A “Staff Officer,” writing to the Times, proposes to 
defend London by a circular railway, on the system set 
forth by Mr. Bridges Adams for coast defence, in Once a 
Week, the artillery being mounted on rail platforms capable 
of swift advance and retreat along the rails behind earthen 
embankments, instead of being mounted in fixed forts or 
batteries. The obvious advantage of this is, that an 
advancing enemy can be actually pursued by the fort in- 
stead of being permitted to move round it at a distance. 
The invading army would thus experience a difficulty of 
the same kind after landing as before landing—land ships, 
instead of water ships, carrying the heaviest projectiles at 
the longest ranges. And bodies of riflemen, or accu- 
rate shooters, might be practically formed into the 

uivalent of cavalry, in any attempt to storm the line 
of rail, by placing them on plated wagons, shot-proof 
and loopholed. With long-range guns of large cslihen, 
and so heavy as to require rails for their transit, it is ob- 
vious that an idvancing foe would have to resort to similar 
means of attack—rails, and a park of heavy artillery moved 
by steam. Now, allowing for the possibility that some of 
our amiable neighbours, in spite of their deficiency in web- 
footedness, may succeed in breaking through our first line 
of defence, the Channel—and our second lines, the railways 
between the Channel and the Capital—it would try their 
— and ¢élan sorely to have to carry with them so cum- 

rous a mass of material for the siege—for siege it would 
be—of London, These burglars on a large scale have laid 
their plan, we believe, as follows :—“ Steam, say they, has 
bridged the Channel.” Perhaps! but anyhow it has 
bridged it both ways. “ With a steam bridge sailors are 
not needed, and regiments of soldiers may supply their place ; 
once landed, this army of heroes can march at their ease to 
London, draw a cordon of unconquerable troops round it 
and threaten the inhabitants with destruction by shot and 
shell unless they deliver up all their wealth in the form of a 
contribution. The artillery for this purpose is to be found 
all ready at Woolwich Arsenal.” 

So now for the obstacles to the execution of this pro- 
gramme, Of the fixed forts at Portsmouth and other places 
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on the coast we will say nothing. We may assume that 
our dashing, though burglarious enemy will avoid them. 
Bat it is difficult to imagine that all our moving forts will 
be absent, or that they would fail to make a considerable 
battue of these gallinaceous game afflicted with sea-sick- 
ness. Well, we will assume them landed “ with their gay- 
ness and their gilt somewhat besmirched,” and on their 
march inland.§ They reach the first intersecting line of rail- 
way, or within five miles of it, with the intention of pulling 
up the rails behind them and seizing engines and carriages 
to carry them on, but scarcely are they within five miles 
when a flying battery of heavy guns begins to pour in upon 
their columns shell and shot. Upon this a cloud of the im- 
proved light cavalry is ordered to charge the battery and 
sabre the gunners. But the battery plays upon them 
during their whole advance, and keeps an even pace in 
retreating before them at a convenient distance. They 
cannot charge in column it is quite clear, or wholesale de- 
struction would ensue, so they must — open order, and 
then the sharpshooters in the lettery and elsewhere would 
pick them off at their ease. Cavalry tactics would be clean 
gone at such an operation,‘and therefore the only chance 
would be to cross the line of rail and get out of the trench 
as rapidly as possible. But there would be two batteries, 
one to the right and the other to the left, sweeping a space 

of eight miles between them, advancing and retreating 
without the aid of horses or the necessity of unlimbering 

The invaders would scarcely devote their attention to 
taking up rails, that bugbear so much insisted on by mili- 
tary men, and which rails could be replaced as 
rapidly as taken up. But they could pass over a line of 
tunnel. Not much in this, for the longest tunnel is but 
two miles, and the surface could be swept by artillery, and 
a battery could be erected there on the surface. But we 
will suppose the invading army to have passed this Scylla 
and Charybdis of moving forts over a distance of eight 
miles, and their base closed behind them, they would then 
have at least two more lines to cross under the same condi- 

tions before they could get within a twenty miles radius of 
London if they came by the South Coast, and they would 
searcely better themselves by coming by way of Essex. 

We will suppose the first circular railway for the defence 
of London proper to embrace a 15 miles radius, or there- 
abouts, and it would take in or approach Gravesend, Til- 
bury, Epping, St. Albans, Uxbridge, Windsor, Epsom, and 
Reigate. But how about the gradients and curves, the 
great elements of cost in general? Simply that they may 
follow the general surface level without difficulty, when the 
slopes are not more than 1 in 40, up which engines with 
small driving wheels, or, if needful, with pinioned wheels, 
can take the batteries at speeds of from 15 to 20 miles per 
hour. Along the course of the line the structure would be 
simply that of an intervallic trench for the two lines of 
rails, with the earth dug out, thrown up in an external em- 
bankment, and with here and there a summit level, com- 
municating by a siding. An inner circle would be about 
an eight miles radius from the Post-office, and would take in 
or approach Harrow, Barnet, Romford, Woolwich, Syden- 
ham, Croydon, Wimbledon, and Staines. The outer circle 
would Bi about 90 miles in —, the inner 50 miles, and 
they would be connected by all the radiating lines from 
London, which they would intersect, passing under or over 
them. : 

But 140 miles of double line of railway will cost’ 
a considerable sum of money, No doubt! The permanent- 
way, of good quality, with various appliances, will cost 
about £5,000 per mile, or £700,000 for 140° miles double. 
But there would be no pe pores J expenses in vexatious 
opposition or buying off; and advantage could bé taken of 
all common roads and highways, and turnpike roads, and 
— roads, lying in the track—inserting the rails at 
the level of the Macadam, and leaving the defensive em- 
bankments to be made in such localities when required 
for use, In this mode the cost of land need not be ex- 
cessive ; and, at the same time, provision could be made 
for practice grounds for rifle, or other purposes, and also 
for public walks, Taking advantage of existing roads, it 
is probable that these two circular lines of railway would 
be very cheaply made; and assuredly they would be very 
useful lines of communication for every-day appliance, and 
would greatly enhance the value of the land between and 
around them. And the approaches to them already exist 
in every direction, both by road and rail. They are lines 
that are wanted independently of military purposes, and 
would are | facilitate the cultivation and transport of 
fresh vegetables grown along their borders to the London 
markets,—a very desirable thing for the inhabitants, who 
never obtain them but in a very minimum ratio to their 
consuming power. 

With gun-carriages purposely made to run on rails, 
horses would be dispensed with, and the speed attained 
would set at defiance all competition on the part of an 
attacking foe, depending on horse transit without 2ails. 
The attack on London would be a question of regular siege, 
with the first parallels to be opened at five miles distance 
from the defending line, and with the necessity for a safe 
railway, thoroughly defended, to bring up heavy artillery 
from the sea-side, capable of as long range as the guns 

yuarding London. And the soldiers, manning these circular 
ines, would be the volunteers, whose playground they 
would become, and who would know every inch of their 
defences. The mechanists would be the general railway 
operatives and engineers, ready to keep the whole in repair 
in case of damage. And this brings us to the question of 
the artillery. 

The “Staff Officer” in the Times states, that Mr. 
ae Adams proposes “ to mount Armstrong and Whit- 
worth guns on railway trucks.” We have consulted both 
his article in Once a Week, and also his remarks at the 
famous gun discussion before the Institution of Civil 
Engineers; and we cannot gather from them that he 
approves either of the Armstrong or Whitworth plans. 

at we do gather is to the following effect :— 

The first consideration in every gun, to prodace the 
maximum effect, is dead weight, so greatly in excess of the 





pe as to remain absolutely immovable, and free 
m all recoil on the explosion of the charge. 


Secondly, such a length of bore in proportion to dia- 
meter, a8, while ensuring truth in the flight of the pro- 
jectile, will efficiently consume the powder and expend its 
whole force on the projectile. ; 

Thirdly, a simple and cheap system of breech-loading, 
not involving accurate workmanship, and effectually pre- 
venting the escape of gas at the breech. ; 

Fourthly, a simple method of preventing windage round 
the projectile, without undue friction. _ ok 

Fifthly, such a construction of projectile that it will pre- 
serve true flight, without needing rifles, from a true cylin- 
drical bore. ; ; 

Sixthly, such a construction of gun that it cannot be burst 
by any amount of powder or shot that can be placed in it. 

Seventhly, such a quality of metal that it will not wear 
by the traverse of the shot, or open into internal chinks by 
the action of the powder. 

With regard to inertia by dead weight, both Armstrong 
and Whitworth claim credit for lightness, and the result is 
their guns kick or recoil. 

In length of bore they have made considerable improve- 
ment. An ordinary 8-in. bore service gun weighing 95 
ewt. and carrying an 84-lb. shot is about 12 diameters in 
length. 

, Armstrong 3-in. bore is about 25 diameters in length; 
the weight 8 ewt. 

A Whitworth 3-in. bore is about 35 diameters in length. 
In a Swiss rifle the weight of the shot compared with that 
of the gun is as 1 to 550; 8-in. service gun, 1 to 160; 3-in. 
Armstrong, 1 to 75. 

As breech loaders, the guns of both Armstrong and Whit- 
worth are defective from want of simplicity. Armstrong 
has three different diameters in the bore of his gun, and the 
whole stress of the powder is borne upon the screw-threads. 
In use a skilled mechanic is needed to attend to it and re- 
fit worn parts. Whitworth’s gun is simpler, but the stress 
is on the screw and it is more exposed to risk, 

As regards windage, Armstrong moulds a lead-covered 
shot by a stricture in the bore, and the fit is loose and not 
tight after passing the stricture. Whitworth’s fit is a loose 
one also. 

The forms of projectile both of Armstrong and Whitworth 
are imperfect, and need rifling to carry them straight. 

As regards structure, the method of forging used by 
Armstrong is applicable to the small bore, but is very ineffi- 
cient with a larger bore. And Whitworth also produces his 
longest ranges with his smaller guns. The obvious reason 
for this is that the larger guns will not stand the strain of 
an equivalent charge of powder. 

As regards frictional wear of the bore, or chinking, we 
believe that experience has proved the Armstrong to fail 
after a certain amount of work. The process of moulding 
the leaded shot by a stricture makes a violent blow, detri- 
mental to the metal of the gun. 

Other things being equal, they whose guns have the longest 
range ought to be the victors. Now, weight is a large ele- 
ment in range and accuracy, but great weights are imprac- 
ticable for transit without rails to run on; and for this 
reason invaded islanders have, by the use of heavy guns, an 
enormous advantage over the invaders who must come b 
sea, even if they have the command of the sea, Pst: 4 
as without rails the invaders cannot transport their guns, 
and they cannot lay down rails exposed to the fire of heavy 
guns with 5-mile range moving at 20 miles per hour. The 
guns of both Armstrong and Whitworth are toys compared 
with the weight of metal — required. Kicking guns 
would overset the railway trucks when fired ; heavy guns 
would not affect them. 

It would be desirable to begin with a gun of 8-in. diame- 
ter and 24 ft. in length, weighing some 18 tons, and carry- 
ing a shot weighing 112 lb., a true cylinder with an 
accurate shot of great penetrating power and fitting the gun 
elastically. The best mod: cf breech-loading would be by 
having a strong breech, with a transverse conical pin and 
a fid for tightening or loosening it. The leakage of gas 
at the breech may be stopped as easily by a wad of soft 
material, as is done by the application of a wad to prevent 
leakage round the shot. How to make such a gun is not a 
difficult problem. How to prevent it from wearing is 
probably more difficult; but the very fact of wear is a 
reason why the guns should be —— cheaply, and 
efficient breech-loaders can certainly be produced at less 
than half the cost of either Armstrong’s or Whitworth’s 
plans, whether as regards projectors or projectiles. 

The merit of showing that rifle guns could be made on a 
much larger scale for long ranges than had been previously 
thought practicable is due to Sir William Armstrong, but 
it is a still more desirable thing, if practicable, to get rid 
of the rifling, and especially to cheapen the shot. We 
ought not to stop short in attaining guns that will make 
the attack of London an absolute impossibility as demon- 
strable as a move at chess or a problem in Euclid. From 
Woolwich Arsenal might be poured out, at an hour’s no- 
tice, batteries of guns more rapid than the evolutions of 
cavalry, yet we have never even tried the experiment of making 
a railway gun-carriage. Artillery has never yet been pro- 
duced that can be used while in motion even in small sizes 
—to shoot flying like an Arab horseman,—yet this is the 
arm which of all others is adapted to destroy an invading 
force unresistingly. We have many stories of storming 
batteries, but they have all been fixtures. How to storma 
battery capable of advance and retreat faster than any 
horse can gallop, while vomiting forth an incessant shower 
of shot, and this with a very limited number of men and 
without horses, is a problem that could only be solved by 
bringing up a similar battery to the attack, and this would 
be an impossibility unless the defence were conducted by 
fools or knaves, And, moreover, it is a system of defence 
that could never be turned to the disadvantage of freemen ; 
no Government could use for the purposes of oppression 
open lines of defence accessible at all times to the public. 
But fearful would be the position of invaders who, having 
by accident Spree through the first line of circular 
railway, found themselves under the fire of moving bat- 
teries from four points of the compass. 

It might cost three millions of pounds sterling to execute 
this work ; but, when done, it would be a work that would 





pay interest by use, while waiting the enemy who might 
wish to put it out of the uses of peace. 

These same railways would enable us to supply to the 
Volunteers really efficient guns. The Enfield rifle, as at 
present constructed, is supposed to be an efficient gun and 
an efficient two-handed sword at the same time. The 
result is that it is imperfect both ways. A blow struck 
with it as a sword would bend the barrel and destroy 
its utility asa gun. It has been stated that better shooting 
can be made with the Enfield rifle from the shoulder 
than from a fixed rest, This indicates that there 
is great vibration in the barrel by the action of the 
powder, which is partly compensated by the muscles 
of the shooter. The sword-bayonet is a mistake; and if 
the rifle must be something besides a gun, it is better to 
make a thrusting pike than a cutting sword, whether re- 
garding its efficiency as weapon of defence or offence, or as 
a means of preventing damage to the weapon itself in use. 
The bore is too large and the barrel too thin for permanent 
utility ; and if made heavy enough for efficient use as a 
gun, it would be too heavy as a pike. The sword by the 
rifleman’s side, altered to more of the Roman form, would 
be a useful weapon in close combat, but is utterly misapplied 
at the end of his gun, The best quality about the Enfield 
is the accuracy of its structure, resulting from the machinery 
which produces it; but it is a pity that such econom 
should be wasted on an inefficient design. And the whole 
process of the projectile is a bungle which Whitworth has 
to a great extent avoided by his contrivances, but whether 
the rifling is really needed at all is a problem yet to be solved. 
But with mounted riflemen—and by that term we mean 
men mounted on railway trucks with boiler-plate shelter— 
much heavier and more efficient guns could be used—breech- 
loading revolvers, with the not trifling advantage of being 
able to move out of their own smoke when needed. An 
experiment of this kind would at once settle the question 
as to the advisability of railways for the purposes of defensive 
warfare. A sharpshooter not having his own weight to 
move about would have a large surplus of muscular power 
to use in actual shooting. Our cotton-mill masters find 
that it pays exceedingly well to a their men up-stairs 
by steam-power instead of letting them walk up. How 
much more important would it be in actual warfare, in the 
actual shooting process, to economise the muscles of the 
soldier. It is getting to be a fashion to take it for granted 
that battles are, as heretofore, to be decided by the bayonet. 
If so we had better throw away the gun and convert our 
soldiers into spearmen as of old, with supplementary sharp- 
shooters analogous to the archers. A spear could be wielded 
at least four to five feet longer than the musket and bayonet, 
and of course, other things being equal, the spearman ought 
to destroy the bayonet-men. And supposing the line broken, 
the supplement of the Roman sword or Spanish knife 
would be the co-efficient at close quarters, But the con- 
tempt for projectiles is an ignorant mistake arising from their 
still inefficient application, their hitherto imperfect mobility. 
Given an appreciably longer range of weapons, and a double 
rate of speed, with no limit of space, five men should be able 
to destroy five hundred advancing to attack them without 
any damage to themselves if the attackers dared show them- 
selves within range. 

A soldier is a hunter with, unfortunately, his fellow-man 
for his game, An American hunter never dreams of ap- 
plying a bayonet to his rifle muzzle. Ifa bear charges 
him he takes to his Roman sword or bowie-knife and stabs 
the beast. But he never means to come into personal con- 
tact if he can avoid it. And, as to riflemen, they are 
intended to keep very open order, out of the smoke, If 
they are to stand shoulder to shoulder enveloped in smoke, 
Brown Bess loaded with a proper shot instead of an irre- 
gular sphere of lead would be quite as efficient as the En- 
field. But riflemen in close order, mounted on rapidly- 
moving machines behind shot-proof screens, and capable 
of moving out of the smoke, would prove a new instrument 
of defensive warfare, and a very cheap instrument too—for 
one man would be the equivalent to fifty in his mobility— 
and therefore it could only be vanquished by a similar in- 
strument, or by an enormous disproportion of men sur- 
rounding and approaching with weapons of longer range. 
It is a question of range and speed usefully applied, to de- 
fend our island efficiently and economically, and any invader, 
to overcome such defence, would have to fight his way with 
siege-guns of as heavy metal and range, and with railways 
to bear them over every inch of his projected conquest. 

We want the pattern guns mounted on pattern wagons 
with a short pattern line of railway. It might be made at 
once with a view to connect the forts which are proposed to 
be made. It might also open the eyes of our rulers to 
the practicability of a system dispensing with fixed forts. 
Not necessarily must the circles be completed at once, but 
it is desirable to pluck the tree of knowledge which is not 
forbidden, that we may be the foremost in the art of defend. 
ing this stronghold of humanity—this, our England, the 
abiding place of freedom and light of the universe, without 
which the evil powers would long ere this have plunged 
the world in darkness. War will become the plaything of 
Englishmen when it becomes a railway operation, oe 
betide those who may cause the play to become earnest! 


THE MANUFACTURE OF GOVERNMENT GUNS. 


As engineers are every day becoming more and more 
concerned in the manufacture of cannon for the Govern- 
ment, we can scarcely permit the recently-published report 
of the select committee appointed to inquire into the ad- 
ministration of military affairs to pass unnoticed. This 
committee consisted of military men, and may therefore be 
viewed with some suspicion by engineers, who are for the 
most part civilians; but in noticing what they state we 
shall carefully refrain from receiving on their authority 
anything more than those matters of fact into which the 
Play of poemenearl papemees does not enter. 

he arsenal at Woolwich and the small-arms factory at 
Enfield are establishments of a most important character, 
and it is not surprising that the select committee have 
taken some pains to inquire into their management. We 
confess that we have for some time past desired to look 
into them, or to have them looked into, owing to rumours 
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of mismanagement which have from time to time reached 
us, and from which neither of these establishments is en- 
tirely free. Of some proceedings which have taken place 
in the arsenal at Woolwich in particular we have heard 
much, A single example will perhaps suffice to illustrate 
the importance of the questions thus raised ; and for this 
purpose we may mention a statement which Mr. Scoffern 
recently made in — at the Oxford meeting of the British 
Association, to the effect (if we remember rightly) that 
upwards of a hundred costly guns lately made under the 
direction of Sir William Armstrong had burst in the ordi- 
nary proof to which they were officially subjected. It is 
impossible to hear statements of this kind without re- 

retting the secrecy with which the operations are con- 
Tneted at Woolwich. 

The committee state that in the gun-factory alone the 
number of workmen has been doubled since November last, 
and now amounts to nearly 3,000. The business of this 
immense establishment is certainly managed in a carious 
way. There is no general cashier, and no general pay- 
master, Each head of each department pays his own 
workmen, and fixes the rate of their wages on his own au- 
thorigg only. In some instances the public money passes 
through private banks to the eredit of these heads of de- 
partments, some of whom find no security. It is gratifying, 
certainly, to be told by the committee that the work is well 
and cheaply done under these circumstances; but where 
the system is so lax it is difficult to believe that the public 
is properly served. The financia! arrangements seem to 
offer no bar to the most foolish and extravagant waste of 
labour and materials. Even a ‘thousand guns may have 
burst in the proof and nobody but Mr. Anderson and his 
people be aware of the fact. It is some satisfaction, how- 
ever, to learn that the Treasury Committee intend to in- 
quire into the state of the Woolwich departments, and we 
agree with the select committee in hoping that their in- 
spection and report will not be long delayed, 

The position occupied by Sir William Armstrong is not 
satisfactory to the select committee, nor can it be altogether 
pleasant, we think, to Sir William himself. It appears 
that the manafacture of Armstrong guns is limited— 
owing to the alleged difficulties of their construction 
—to Woolwich Arsenal and the engineering works at 
Elswick—the latter having, consequently, an absolutely 
close monopoly of the manufacture in so far as private 
firms are concerned. Sir William having received, how- 
ever, £6,000 from the Government, and being in the receipt 
of £2,000 per annum as their servant, it has been deemed 
advisable that he should cease to be the contractor for the 
guns manufactured at Elswick. A new factory has there- 
fore been set up there, apart from the old concern (which 
appears still to belong to Sir William), but in its immediate 
neighbourhood ; and this new concern is conducted by 
Sir William’s partners, with the addition of a third. Sir 
William, we are told, has no share or interest in the new 
concern, but he has advanced money to it on security, and 
has reserved to himself the right of joining it, in the event 
of his leaving the public service. Two of the partners in 
the new business are still Sir William’s partners in the old 
factory ; but the contract for the supply of Armstrong guns 
from Elswick has been made, of course, with the new firm. 

These are complicated arrangements, and cannot possibly 
be viewed with perfect satisfaction by any one. ‘The select 
eommittee bring out the difficulties which attend them ina 
forcible, and yet perfectly fair manner. They say :—* The 
construction of these (Armstrong) guns is a very refined 
process. ‘The putting together requires to be very carefully 
done. Mr, Anderson, Sir William Armstrong’s assistant at 
Woolwich, deposes that if these guns were made by contract 
it would be necessary to have some inspectors constantly at 
the place where they were made, to see that they were 
properly put together; no inspection after they had been put 
together would besatisfactory. Yet,” continue thecommittee, 
“these guns are made by contract at Elswick. ‘They come up 
from Elswick to Woolwich put together. ‘There is no Govern- 
ment inspector at Elswick to watch their construction ; but 
Sir William Armstrong says that the guns are manufactured 
at Elswick under his own inspection, and that he goes 
down there continually. But at Woolwich, also, there are 
3,000 men at work under his superintendence, and he 
admits that at Elswick he inspects guns made by his own 
partners in a neighbouring concern.” ‘The committee add, 
not unreasonably nor unkindly we think, “ Sir William 
Armstrong is well worthy of confidence, and has acted 
generously towards the public by the free surrender of his 
patent rights, but he is placed by these arrangements in a 
false position ; he cannot watch two great concerns distant 
from each other more than 300 miles; he ought not to be 
the inspector of the work of his own partners, although the 
guns are proved on their arrival at Woolwich by an 
artillery officer.” 

By these, and still more by subsequent portions of the 
select committee’s report, we discover that a reaction is 
beginning to show itself in favour of military officers. 
They mention that Sir William Armstrong and Mr. Ander- 
son, who are at the head of the gun factory at Woolwich, 
are both civilians; and Mr. Anderson states that no artil- 
lery officer, no military authority, visits the establishment 
officially. We are not altogether surprised at this reac- 
tion, when we observe the manner in which Sir William 
Armstrong and Mr. Whitworth have ignored the services 
and disclaimed the assistance of military men in maturing 
their inventions—to an unwise extent, in our judgment. 
But it is idle to suppose that any military man cither 
ought to be, or ever again will be, entrusted with the 
practical operations of the gun-manufacture. ‘These 
operations fall entirely within the sphere of the engincer, 
and must not be placed under the supervision or coutrol of 
men who have no knowledge whatever, save perhaps an 
accidental one, of engineering principles. ‘The construc- 
tion of a gun has become, as the committee themselves 
observe, ‘a very refined process,” and it is such a pro- 
cess as an artillery officer cannot be competent to con- 
duct. We hope no mistake will be made in this matter, 
because any attempt to place an artillery officer in charge 
of the Woolwich gun-factory would now be resisted by 
the common sense of the entire community. 








THE LAST OF THE ATLANTIC CABLE. 


The following report on the state of the Atlantic cable in Trinity 
I St. John's, Newfoundland, July 3rd, 1860, has been re- 
ceived :— 

After repeated attempts to raise the cable by grapnelling, in order 
to test its electrical condition, and with a view to land it at New 
Perlican, as instructed by the board, we regret having to report that, 
although we have on many occasions been able to raise the bight 
and so get on board at diflerent times pieces of cable, in all amount- 
ing to about seven miles, we have invariably found it broken again 
a few miles off. The log, which Captain Kell will furnish, will give 
the details of the proceedings in full. 

The weather up to the 12th of June had been so bad, that grap- 
nelling operations were impracticable, and even while writing is 
cold and unsettled, the season here having been unusually late and 
boisterous. On the 17th of June, water was frozen in the pails 
during the night ; the noon following, however, was oppressively hot. 
Cold dense fogs and strong winds have been frequent ever since. 
The plan of operations was as follows :— 

On the 12th of June Captain Kell succeeded in fishing up and 
buoying the end after recovering three-quarters of a mile of cable. 

On the 14th operations were resumed, and three miles and a half 
of cable recovered, when the old fault, the fracture already reported 
to you by Captain Kell, came on board, a flag buoy was anchored at 
the spot where the same came up. 

On the 20th Mr. Varley arrived at New Perlican, and Captain 
Kell also. A consultation was immediately held on this and the 
following day, when it was unanimously agreed that the assistance 
of a steamer and extra men should be obtained. Captain Kell, 
having refitte|, started for Bull’s Arm, and Mr. Varley left for St. 
John’s on the 21st. 

On the 23rd the cable was hooked in 90 fathoms, and parted both 
ways, the bight and a short piece of cable coming on board. 

25th. The cable was hooked again, but parted when within 
15 fathoms of the surface, as it had done on several previous 
occasions. 

26th. Mr. Varley arrived in a steam-tug, having during the 
previous night, on his passage from St. John’s, encountered such a 
heavy gale that they had to take shelter. 

27th. The steamer left Rix Harbour, in a dense fog and stiff 
breeze, to examine buoys in position. While out the weather sud- 
denly cleared and moderated, and the sea calmed by the drenching 
rain. Grapnelling was resumed. in 114 fathoms; the cable was 
hooked several times, and with one exception parted before reaching 
the surface. Care was taken to buoy the spot the moment the cable 
broke, and by grapnelling from a quarter to half a mile east of the | 
buoy we hoped to succeed in raising the bight, and did at last get it | 








on board. On testing the cable towards Ireland it was found to be 
broken a very short distance from the vessel, three-quarters of a mile 
of cable being recovered before it vy again at a weak place. 

28th. The wind and sea too high for working. A fresh eonsulta- 
tion was held as to the best mode of proceeding, and it was resolved 
to go further out at once, hoping thereby to avoid the rocky ground 
and the bad state of the cable. 

29th. Grapnelling was resumed three miles further east; soon 
after getting to work the weather suddenly changed, and the sea ran 
so high that we had to run into harbour. 

30th. Recommenced operations with steamer and boats in calm 
but densely foggy weather; the fog just cleared up long enough to 
determine our position; the Industry 
130 fathoms as a beacon, and qaputlien performed by the steamer. | 
The cable was hooked at least three times, and probably more, 
during the day, but broke before reaching the surface. At last a 
bight came on board, the cable at this spot being unusually good for 
about thirty yards; the outer end was found to be broken about 
200 yards off. About two miles of the inner end were recovered, 
when it parted again at a weak place where there was nothing but 
the gutta-percha covered wire left; this, however, was just able to 
bring the cable to the surface, when it snapped before it could be 
secured by a stopper. The point where we last grapnelled this day 
was a little east of a straight line joining Tickle Point and Copper 
Island in 140 fathoms water. 

Although mud is shown on the charts, there are most unques- 
tionably rocks also, as was too plainly indicated by the state of the | 
cable, rock weed and sea animalcules adhering to and surrounding 
it in many places, showing that it had been suspended clear of the 
bottom. The cable was invariably hauled in by hand, to avoid un- 
necessary strain. The recovered cable varied in condition 7 
much, and what is most important is, that even those portions which 
came out of the black mud were so perished in numerous patches 
that the outer covering parted on board during the processof haul- | 
ing in, and but for the dexterity and courage of the men in seizing 
hold of it beyond the break, where the iron wires stuck out like 
bunches of highly-sharpened needle points, we should not have 
known so much of its condition. In a word, it was evidently some- | 
times embedded in mud, sometimes on small stones, sometimes half 
embedded, and sometimes wholly exposed over rocks, as was ap- 
parent from the condition of the outer covering. The iron wires in 
many places often appeared sound; but, on minute inspection, were 
found eaten away and rotten; the sewing was also decayed. In 
some places the iron wires were coated with metallic copper and 
much eaten, they having most probably rested upon copper ore, for 
there are veins of it in ‘Trinit Son. The gutta-percha and copper 
wire are, however, in as good condition as when laid down. | 

The general ragged, precipitous, and rocky character of the 
surrounding land evidently extends below the surface of the water; 
the unevenness of our soundings and condition of the cable indicate 
this most plainly. We accordingly decided upon leaving the neigh- 
bourhood of Buli’s Island altogether, as the cable in its present state 
at that part of the bay will not repay the cost of recovery. We 
agreed simultaneously to attempt to raise the cable off Heart’s Content, 
and ascertain its condition there, this being the most promising part 
of the bay from the information we have been able to collect. 
Accordingly, on the 1st of July, we sailed to New Perlican, and 
made preparations to start at 3a.m.on Monday morning. On the 
2nd of July sailed from New Perlican at 3 a.m., and grapnelled for 
the cable in a smooth sea, At 7 a.m. we hooked in 143 fathoms | 
water in a straight line joining the north point of St. John’s | 
Harbour and the south point of New Perlican, at a distance from the | 
latter of about six nauts. Having takenj bearings, grapnelling was | 
resumed half a mile nearer to the entrance of Trinity Bay, and the 
cable again and again hooked, each time about half a mile north of | 
the previous run. The cable was during the day hooked at least | 
four times, we believe more. It sometimes lifted off the ground 
before parting as much as 40 fathoms, sometimes only 15 fathoms ; 
in no instance did it come near the surface of the water. On two 
occasions the iron strands of the cable left most unmistakeable im- 
pressions on the grapnel,; and, iron; rust, resembling that usually 
found on the cable, adhered to its claws. The bottom consisted of 
green mud and light-coloured clay, the latter very compact, and in 
consistency not much unlike the blue clay of London ; some paris of 
the bottom were of stone. 

Having found it quite impossible to raise the cable, we concluded, 
after careful consideration, to make a last but hopeless trial off 
Break Heart Point, at the mouth of Trinity Bay, and, if unsuccess- 
ful, to take the steamer and men to St John’s, to avoid further ex- 
pense. On July 3rd the steamer sailed from New Perlican, at 6°6 
a.m., and reached Break Heart Point a little before 4 a.m. We 
grapnelled for the cable from about 6} miles off, in 165 fathoms 
water, to within 1} miles of the point where the water was still over 
100 fathoms. We did not succeed in finding it, and had we done 
so the Atlantic roll setting into the bay was so heavy, and the 
current running out so strong, that we could not possibly have 
raised it to the surface, but only have determined its position. It is 
quite possible that the cable was hooked without pang guapmees by 
us, owing to the depth of water, and to the fact that the cable, espe- 
cially where laid over stone, is very rotten. At 6 miles out the 
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was accordingly anchored in | 





bottom consisted of clay covered by a thin stratum of mud, the same 


as that off New Perlican. At about 44 or 5 miles off the bottom ; eeeaies 


appeared to consist of stones, and this continued to within 1} mile 
of the “point” where the water was very deep. Those portions of 
the recovered cable that were wrapped with tarred yarn were sound, 
the tar and hemp having preserved the iron wires bright and free 
from rust. This will be further reported on when the pieces of 
recovered cable have been more choosy enamine’. 
It is with deep regret that we have to inform you that it has been 
necessary to abandon the cable. 
(Signed) Cromwe tt F, VaRtey, 
Electrician to the Electric and International 
and the Atlantic Telegraph Company. 
(Signed) Joun Kev. 
To the Chairman and Directors of the Atlantic 
Telegraph Company. 





SCOTTISH MATTERS. 


Stxce the introduction of the Loch Katrine water stpply into 
Glasgow, the consumption of the citizens has increased from thirty 
gallons to fifty gallons per head per day. 

We read in the John O’ Groat's Journal :—“ We were not a little 
surprised the other night at seeing a small machine planned by Mr. 
D. Ross, foreman to Mr. Craig, for the purpose of cutting pave- 
ment, and by which Mr. Ross says a man and a boy will accom- 
plish the labour of four men who cut by the ordinary method, at 
the same time saving a great deal of unnecessary labour. he 
machine is set in motion by means of a large fly-wheel which is 
driven about by manual labour. A piston is attached to a crank 
fixed to the wheel, which extends to an upright bar in the frame 
which gives it motion, in this way bringing the whole lever power 
to bear on the movements. The affair is only in a temporary con- 
dition, merely to try its practical utility, and if successful will be 
adopted. We observed that ‘D. Ross, patentee,’ was printed upon 
the machine.” 


Last week’s shipments of feo from Scottish ports showed a 
a 





considerable rally. The usual return is appended :— 
Foreign. Coastwise, Total. Same week 
last year, 

Ports, Tons Tons, Tons. Tons. 
Glasgow o 1,635 .. 1,878 + 8,613 ., 6,845 
Port-Dundas ee — os 440 « 40 .. 309 
Greenock .. oe — 100 es 100... $20 
Port-Glasgow .. ee None, ee ee - 
Bowling .. . 230 «. 140 e- 870 .. - 
Ardrossan. . - 1,823 .. 3,246 + 5,069 .,. 3,743 
Troon ee ee — o 585 oe 585 .. 625 

mic ° « a Se oe a ee ke 
Irvine oe ee +» No return, .. ee _ 
Grangemouth .. 800 . 870 ° 670 .. 1,070 
Leith ee +» 1,070 .. 275 eo. 1,046 . 525 
Burntisland No return. _ 
Alloa (south) ee +» No return .. ee -_- 
Alloa (north) ee No return, .. ee 828 
Bo'ness ee 438 .. oe 710 ~«.. 168 
Morrisonshaven .. + No return .. ee _ 
Total 6,238 8,162 14,400 14,093 


Messrs. Tod and Macgregor, of the Meadowside Docks, are rapidly 
progressing with the new steamship United States, belonging to the 
Anchor Line of Packets, and intended to reopen, and, in connection 
with the other steamships of the same line, to maintain a regular 
and direct steam communication between Glasgow and New York. 
On Friday, Messrs. Scott and Co., Cartsdyke, launched a paddle 
steamer for the trade on the north coast of Brazil, named Guajara, 
and measuring 400 tons register. Her engines, of 110-horse power, 
on Rowan's patent, will be supplied by the Greenock Foundry 
Company. 





TRAFFIC RETURNS. 












Week This Same Mileage. 
ending Week, 1859. 1860, 1869 
Belfast and Northern Counties ., July 21 1,420 1,307 65 66 
Birkenhead, Lancashire, & Cheshire ,, 22 3,130 38,044 83 33 
Bristol and Exeter .. .. .. « » bo 7,246 125 118 
Caledonian a » 22 - 14,023 1088 1 
Cornwall es 00 go 15 1,320 11763 
Cork and Bandon . oe oo co gp Se 346 320 wu 20 
Cork, Blackrock, and Passage .. , 2. — 522 Ge ¢ 
Deeside .. .+ os oe oe of of gp Jt 331 0617 1 
Dublin and Belfast Junction... .. ,, 22 1,828 1,223 68 6 
Dundee, Perth, and Aber. Junction ,, 22 1,105 1,074 81 8&1 
Dundalk and Enniskillen... .. .. 5, 22 1,707 1,468 122 198 
Dublin and Drogheda .. .. «. oy 22 1,977 249 862 
Dublin & Wicklow & Dub. & Kingtn, ,, 21 © 2,22 2391 @ 
East Anglian =e oe ee os oe gp DW - 9100 G7 67: 
Eastern Counties and East Union,, ,, 22 — 26,048 499 489 
| Kdinburgh & Glasgow & 8. Dunfer, ,, 15 7,369 7,002 142 148 
Edinburgh, Perth,and Dundee ., ,, 22 3,630 8,655 78 78 
Glasgow and South-Western .. .. 4, 21 8,766 8,037 183% 183% 
Great North of Scotland... .. .. » 14 1.7938 1,773 68 53 
Great Northern .. .. o os «» 99 15 24,088 23,423 283 283 
Great Southern and Western., .». ,, 21 8185 7,812 829 226 
Great Western .. .. « ee » 22 86,062 83,382 = + 
Shrewsbury and Birmingham ., ,, 22 2,003 1,916 20 
Shrewsbury and Chester .. .. 4, 22 8,334 )068 46 8646 
Irish South-Eastern .. .. «+ os 99 21 - - 254 253 
Lancaster and Carlisle .. «ss: — ~ = - 
Lancashire and Yorkshire .. .. 4, 22 40,471 86,450 805 
Lianelly Railway and Dockyard .. ,, 2L 716 6a 4 
London and Blackwall .. .. .. 5 22 1,864 1,808 6 
London, Brighton, and South Coast ,, 21 19,403 18,035 
London and North-Western .. ., 5», 22 86,041 81,442 950 936 
London and South-Western .. .. ,, 22 22,217 18,841 28 270. 
London, Tilbury and Southend ., ,, 16 - 2,029 «@ 
Manchester, Sheffield, and Lincoln, ,, 22 12,243 11,l14 17; 17 
Manchester, 8. Junc.,&Altringham ,, 22 1,121 1,010 5 b 
Maryport and Carlisle .. « «oe » 16 1,274 1,060 2 9 
Midiand.. .. .. ss ss oo ce 9 22 40,675 85,083 614h 6144 
Midland Great Western .. 4. « 5, 22 4,189 38,671 177 177 
Newcastle and Carlisio .. .. ss 55 2h 8,743 8,419 78h 70d 
North British .. «. + « » 22 7,007 7,011 154 166 
North-Eastern .. .. «+ «+ oe 9, 2h 88,013 87,108 764 766 
Newport, Abergavenny & Hereford — - _ 60 50 
North Staffordshire Rail. and Canal ,, 15 8,043 7,307 246 233 
St. Helen's C. and Railway os «99 22 «421,077 «= 2,060 88 82 
Shrewsbury and Hereford .. .. 4 2b ~- 2,018 61 61 
Scottish Central... .. .. «+ of 9 22 38447 98,858 60 
Scot, North-Eastern (lateAberdeen) ,, 14 3,825 3,810 116 116 
South Devon .. «- seo ot — 8,698 7 70k 
South Eastern .. «2 os «8 os 99 21 2,528 24,060 B02 
South York and River Dun. .. .. 4, 22 - 2,429 118 108 
South Wales.. .. . oc oo eo » 14 7,236 7,226 1718 1718 
Taff Vale a mm a ae a ee 4,433 863 63 
Ulster .. co co oc co cf co gp 28 1,610 S800 36 36 
Vale of Neath .. «ss cf of oe gy 22 oa 1,876 264 25% 
Waterford and Kilkenny... .. «+ 45, 21 355 359 = 8h 
Waterford and Limerick .. «. .. 4, 21 1,286 1,244 77 77 
West Hartlepool H, and Railway., ,, 20 4,626 8,851 389 Bu 
West Midland (jate Oxford, Wol.) » 22 7,416 6,277 162 144 
Whitehaven and Furness.. .. «. y 1 _ 687) 86 35 
Whitehaven Junction 4. oe oe » _ a7) Oo 2 
COLONIAL AND FOREIGN, 
Buffalo and Lake Huron.. .. .. July 6 1,187 007 161 161 
Dutch Rhenish .. .. 6 os of 9 22 = — 100 100 
Eastern of France (late P, and§.).. ,, 7 49,928 40,682 1060 1008 
Grand Trunk of Canada ., .. « » 7 WW, 8,169 970 880 
Great Luxembourg .. .. +. «+ 55 28 2,820 2,286 128 122 
Great Western of Canada., .. «. » 13 6,698 6,630 845 346 
Northern of France .. «2 « «+ yy 7 985 40,0038 GOR v0 
Orleans, Bordeaux and Branches.. ,, 7 62,442 636 922 922 
Paris, Lyons and Mediterranean » 7 76,603 76,005 874 848 
Sambre andMeuse .. .. «- » 20 1,209 1,181 68 68 
Western and North-Western .. » 7 42,006 88,084 748 721 
landers 4. «. ee ee oe 9 2h 874 oot 67606 
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THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 
Grants of Provisional Protection for Six Months. 


970. Genmatn CanourL, Curtain-road, Shoreditch, London, ‘‘ Improved com- 
positions for priming percussion-caps, and a machine or apparatus em- 
ployed therein.” — Petition recorded 18th April, 1860. 

1454. Micuann Henry, Fleet-street, London, ‘Improvements in treating 
vegetable substances so as to obtain paper-pulp and other useful —_ 
therefrom.”—A communication from Louis Henry Obert, Jean Baptiste 
Vasseur, and Auguste Houbigant, Boulevard St. Martin, Paris.—Petition 
recorded 14th June, 1860. 

1493. ALrreD ARTHUR, Polygon, Southampton, “ Obtaining and applying 
motive power.”—Petition recorded 20th June, 1860. 

1528. Davip Dawson, Milnes Bridge, near Huddersfield, Yorkshire, ‘‘ Im- 
rovements in the dyeing of cotton, wool (or waste), black and brown.”— 
etition recorded 23rd June, 1860. 

1538, ABRAHAM BagnsLey, New Town, Rowley Regis, Staffordshire, ‘‘ Im- 
provements in apparatus for the manufacture of welded iron tubes.”— 
Petition recorded 25th June, 1860. 

1556. WituiaM Epwarp Newron, Chancery-lane, London, “ Improved ma- 
chinery for the manufacture of lace or bobbin net.”—A communicition 
from Messrs. L'Heureux Brothers, St. Pierre les Calais, France. — Petition 
recorded 26th June, 1860. 

1558. Rosert formsy, Liverpool, “ Improved apparatus for applyiag water- 
power to the working of ships? pumps and winches, and to other useful 
purposes.’’ 

1560. Joun Macintosu, North-bank, Regent’s-park, London, ‘‘ Improved 
compounds for coating or insulating submarine or other telegraphic wires, 
also in rendering the gutta-percha or india-rubber coatings of telegraphic 
wires impervious.”—Vetitions recorded 27th June, 1860. 

1562. Wituiam Henry Fuercuer, Denmark-court, Golden-lane, London, 
‘‘Improvements in the form and arrangement of stoves for heating irons, 
used for dressing and polishing shirts, collars, and similar articles, and also 
in the figure or em of the said irons.” 

1566, James BLAKELEY and WitLiAM Henry BLAKELEY, Netherton, near 
Huddersfield, Yorkshire, ‘‘ lmprovements in machinery or apparatus for 
sawing or cutting wood, bone, ivory, stone, or other vegetable, animal, or 
minera) substances.” 

1568. Jacop ALLEN, Tratalgar-wharf, Ratcliff Cross-stairs, and Josian 
GLassoy, Fore-street, Limehouse, Middlesex, ‘‘ An improved method of 
connecting together the several tubes used in connection with steam boilers 
for superheating steam.” 

1570. WestLey Ricuarps, Birmingham, “Impr is in ord » also in 
cartridges and cap-holders.”— Petitions recorded 28th June, 1860. 

1572. Joun Sas, Chesterton, Staffordshire, ‘‘ Improvements in the construc- 
tion of ovens and chambers in ovens for firing bricks, tiles, pipes, quarries, 
and other articles of the like nature.” 

1574, Tuomas WILsoN, Birmingham, “ Improvements in breech-loading fire- 
arms and ordnance, and in cartridges.” 

1576. James Sourrer, Hoxton, London, “ Improvements in steam boilers, and 
an improved arrangement of steam engine to be used therewith.” 

1578. WittiaM Hatz, John-street, Adelphi, London, “ Improvements in 
impelling shells or shots, and in apparatus for directing their flight from 
ships or vessels, which apparatus is applicable to guns or mortars on 
board ship for preventing them being acted upon by the pitching or rolling 
of the ship or vessel.” 

1580, Georek CunesmMan Moroan, Newcastle, Pennsylvania, U.S., “ Im- 
provements in the manufacture or driving-belts and _ ee communi- 
cation from Joseph Clifton, Newcastle, Pennsylvania, U.S.—Petitions re- 
corded 29th June, 1860. 

1582. WiLLIAM Epwarp Gener, Wellington-street, Strand, London, “ Im- 
roved bricks and tiles.”—A communication from Cizi Paul Coutanceau 
‘oulouse, France. 

1584. Tuomas Cox, jun., and Ropert Hakrinetox, Birmingham, and 
WILLIAM HOLLAND, King’s Norton, W tershire, ‘* Imp ts in the 
manufacture of runner notches and top notches for umbrellas and parasols.’’ 
— Petitions recorded 30th June, 1860. 

1588. CELESTIN PuiLirPé GONTARD, Boulevard de Strasbourg, Paris, ‘‘ Improve- 
ments in remontoirs for winding up and setting right watches without 











eys. 
1594, Jonn AtrKEN SALMon, Glasgow, Lanarkshire, N.B., “ Improvements in 
mS for feeding boilers, and in furnaces.” 


j. « } 





d combined portable steam 


a yyy het ‘ hinery fi 
e us or machinery for 
parts of the roasying. raising the anchor, and for other uses on 
ships where power is segues, gist of the same being applicable for 
like uses separately.’’—Petitions reco: 11th July, 1860. 


Patents on which the Stamp Duty of £50 has been Paid. 
2027. Cuartes Norris, Calder Chemical Works, Sowerby Bridge, Halifax, 
Yorkshire.— Dated 23rd July, 1857. 
1988. Tuomas Roperts and JOHN Date, Manchester.— Dated 17th July, 1857. 
1989. Aveustus Dacre Lacy, Hall-house, Knayton, Yorkshire, and WILLIAM 
CouueTt HomersuaM, Adelphi-terrace, London.—Dated 18th Juiy, 1857. 
1992. Grores JAMEs WAINWRIGHT and CHARLES TIMOTHY BRapguRY, Dukin- 
field, Cheshire.—Dated 18th July, 1857. : 
2003. WinL1AM Epowarp Newton, Chancery-lane, London.—A communica- 
tion.—Dated 20th July, 1857. 

2062. Joun Cuay, Birmingham.—Dated 28th July, 1857. — 

1997. George JouN NewsERY, Straitsmouth, Greenwich, Kent.—Dated 
20th July, 1857. 

1998. pos Haut Hotmes, Blackwall, Middlesex.—Dated 20th July, 
185) 


2099. Joun Beatz, East Greenwich, Kent.—Dated 31st July, 1857. 
2113, Wit1aM CoLBoRNE CAMBRIDGE, Bristo!.—Dated 4th August, 1857. 


Operating the pumps and 





Patents on which the Stamp Duty of £100 has been Paid. 


1714. CaarLes Bregse, Birmingham.—Dated 19th omy, SP. 
1726. Wittiam Tuorp, Collyhurst, near Manchester.—Dated 21st July, 1853. 
1728. Epwarp Cockry, Henry Cocky, and FRANCIS CHRISTOPHER KEY, 
Frome Iron Foundry, Frome, Somersetshire.—Dated 2ist July, 1853. 
. — Murpocu Napier, York-road, Lambeth, Surrey.—Dated 23rd 
uly, 1853, 
«<> George Spencer, Manor-road, Walworth, Surrey.—-Dated 22nd July, 


Notices to Proceed. 

636. GrorGE SpILLER, Upper Southwick-street, London, “ Improvements in 

knaj ks.” — Petition recorded 8th March, 1860. 

649. Joun STRICKLAND Ortiey, Eversholt-street, Oakley-square, London, 
**An improved indicator for registering the withdrawal of hquids from 
casks or other vessels.” 

651. JaMES Raz, New-cross, Kent, ‘Improvements in constructing iron 
ships, part of which improvements is applicable to the rivetting of boiler- 
plates and others.” 

652. WiLLtaM UtLaMer, Castle-street, Holborn, London, “ An improvement in 
printing machines.”— Petitions recorded 10th March, 1860. 

661. Joun LaNeman, Stoneh , D hire, “‘ An imp d cartridge, and 
method of manufacturing the same.”—Petition recorded 12th March, 1860. 

668. JAMES Wricut, Bridge-strect, Blackfriars, London, “An improved 
method, means, and process of treating wood, so that it becomes so changed 
as to be well adapted for uses for which it is naturally unfit.”—A communi- 
cation from Philander Shaw, Boston, Massachusetts, U.S.—Petition re- 
corded 13th March, 1860. 

676. SaLomon Hecut, Gresham-street, London, “ A new mode of advertising 
on articles of earthenware pottery and the like in general use.”— Petition 
recorded 14th March, 1860. 

695. GrorGE Wuitk, Dowgate-hill, Cannon-street, London, ‘‘ Applying as a 
substitute for the animal alb hitherto obtained from birds’ eggs or 
blood, certain parts of reptiles, fish, mollusca, and articulated or radiated 
animals.”—A communication from Johann Georg Leuchs, Nurnberg, 
Bavaria. 

699. WILLIAM WeILD, Manchester, ‘‘ Imp its in 
yarn or thread on to bobbins, spools, or other similar surfaces. 

703. Tuomas RicHarpson, Newcastle-on-Tyne, ‘‘ Improvements in treating 
organic and other substances containing phosphate of lime.”—Petitions re- 
corded 16th March, 1860, 

721. JOHN WILLIAMSON and FRANCIS WILLIAMSON, Griffe Mill, near Keighley, 
Yorkshire, ‘‘ Improvements in looms for weaving.” 

727. EpwarD Finca, Chepstow, ‘* Imp ts in constructing railway 
switches and crossings.”— Petitions recorded 20th March, 1860, 

729. James Nerwsouss, Farnworth, near Bolton-le-Moors, Lancashire, 
“ Certain imp tsin hinery for preparing, spinning, and doubling 
cotton and other fibrous materials.” 

734. WitLiaM Spence, Chancery-lane, London, “ Improvements in sewing 

hines.”—A communication from James Willcox, New York, U.S.— 








y for winding 
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. RichaRD ARCHIBALD BRooMAN, Fleet-street, London, ‘‘ Imp 
in the manufacture of hats.”—A communication from Auguste Durand, 
Paris.—Petitions recorded 2nd July, 1860, 

1000. CHARLES Josep Everne Dumont, Lidge, Belg “Tmp ts i 
machinery or apparatus for separating minerals and substances of different 
specific gravities.” 

1604, Josep Lane, Cranbrook-street, Old Ford, Middlesex, ‘‘ Improvements 
in screw-cutting lathes.” 

1606, LionkL Epwakp Weser, Hotel de Bellevue, Brussels, ‘‘ Improvements 
in pipes and cigar-holders.” 

1608. HOMAS Riucuarpson, Newcastle-on-Tyne, ‘‘ Improvements in purifying 


coal gas.” 

1612. Franco Duran, Paris, ‘“ An improved mode of purifying the 
Thames, and other tidal rivers.”—/etitions recorded 3rd July, 1860. 

1614. Georoexk StepueN Harris, Oxford-street, London, ‘‘ Improvements in 
oon for rapidly cooling or refrigerating water, wine, beer, or other 

iquids.” 

161s. Joun Suip.ey, Elton-street, James Taytor, Asylum-street, and Joseru 
—- Thorpe-street, Leicester, ‘‘ Improvements in knitting ma- 
chinery.” 

1622, Joun Buaks, Sheffield, Yorkshire, “ Improvements in the manufacture 
of guns and fire-arms of steel.” —Petitions recorded 4th July, 1860. 

1625. Wiutiam Stevens Squirg, Acacia-road, St. John's-wood, London, 

“ Improvements in the production of colours for dyeing and printing.” 

1627. Joun Oapgn, M » “ Certain imp ts in power-looms for 
weaving.” 

1628. WaLrer Hoop, Glasgow, Lanarkshire, N.B., “‘ Improvements in ladies’ 
riding trousers.” 

1629, Sanat Joun STANDLY, Pall-mall East, London, “‘ Improvements in the 

ae of gases for illumination aud other pur; "od 

1630. ALYReD Vincent Newroy, Chancery-lane, London, ‘‘ An improved 
construction of spring butt hinge.”—A communication from George Bowen 
Pierson, New York, U.S, 

1631. Wintiam Freperick Tuomas, Newgate-street, London, ‘‘ Improve- 
ments in sewing machines.” 

1632, Joseru Noons, Peterboro’, Hillsboro’, New Hampshire, U.S., ‘‘ A new 
and useful improvement in the carding machine.” —A communication from 
Joseph Davis, East Wilton, Hillsboro’, New Hampshire, U.S.—Petitions re- 
corded 5th July, 1860. 

1633. BENJAMIN Lapeer, Warner-street, Dover-road, London, ‘‘ Improve- 
ments in treating printed paper to remove the ink and to obtain pulp, and 

also in treating printers’ rags to remove the ink therefrom.” 

1634. Weston Garimsnaw, Lower Broughton, near Manchester, * Certain 
i ts in hinery for pressing brick, earth, and other 














is 
materials.” 

1635, Josgru ps Mager, St. Josse-ten-Noode, Brussels, Belgium, ‘* Improve- 
ments in the manufacture of paper.” 

1637. Epwarp Tuomas Hueuss, Chancery-lane, London, “‘ Improvements in 

h or apparatus for ing and ironing, applicable to clothing, 
bookbinding, and other pur; .”’ — A communication from Auguste 
Francois Dusautoy, Boulevard des Italiens, Paris. 

1638. Emin BisperMann, Rockingham-row, New Kent-road, Surrey, ‘‘ Im- 
provements in apparatus for the measurement of gas and other fluids.” 

1639. THomas Dovusiet, City-road, Finsbury-square, London, ** Improve- 
ments in rifles and other fire-arms.”—/etitions recorded 6th July, 186). 

1640. Joun Lesuin, Conduit-street, Hanover-square, London, “ Improve.nents 
in the manufacture of gas,” 

1641. JonaTuan Bincumsuaw, New Lenton, Nottinghamshire, ‘“‘ Improve- 
ments in hinery for the facture of warp fabrics.” 

1642. Everett Austin Snvees and Joun Snue@s, New Windsor, Berkshire. 
“Improvements in the manufacture of tea-kettles and fountains, coftee- 
pots, cans, saucepans, stewpans, pails, and other articles of a similar 
character for domestic use; and athe, wateriag-pots, and other articles of 
a similar description.” 

1643. James NewMan, Birmingham, ‘‘ Improvements in the manufacture of 
hooks and other similar dress-fastenings.”— Petitions recorded 7th July, 1860. 

1645, JouN INGHAM TayYLor, The Cottage, Tuck’s-gardens, Sloane-street, and 
Groner Burien, Carlton-street, Kentish-town, London, “ Improvements 

in apparatus for stamping, printing, and embossing.” 

1647. porns TOWNSEND and JAMRs WaLkeR, Glasgow, Lanarkshire, N.B., 
‘Improvements in obtaining sulphur, sulphite, and hyposulphite of lime, 
and oxide of manganese from bye or wast chemical products.” 

1649. Groxer Fsppis Forses, Inverness, “ Improvements in machinery or 
apparatus for cleaning cotton.” 

1651. Ricuakp ARCHIBALD BROOMAN, Fleet-street, London, “ Improvements 
in railway brakes.”"—A communication from Jean Jan, Canet, France. 

1653. ALFRED Vincent Newton, Chancery-lane, London, “ Improvements in 
the construction of portable ovens.”—A communication from Paul Plisson, 
Bayonne, France.—/etitions recorded 9th July, 1860, 

1665, Evorne FRanquinet, Augrée, Belgium, ‘* Imp 
chinery or apparatus for rolling iron.” 

1667. Tuomas 'ROTMAN, Crimscot-street, Grange-road, Bermondsey, Surrey, 


1669, RoBERT WALKER, Glasgow, Lanarkshire, N.B., ‘‘ Improvements applic- 
able to horse-bits.” 
1671, AnTauR Suir, Glasgow, Lanarkshire, N.B., “Improvements in the 


ge ety be ER arns preparatory to weaving. 
1673, Joun Davis, inderford, Uke tershire, “* 4 in apparatus 








ts in the ma- 














the prevention of accidents at mines or pits.” 





Petitions recorded 21st March, 1860. 
742, Georax CrAwsuay, Gateshead Ironworks, Durham, ‘‘ Improvements in 
the manufacture of iron pulleys for winding from coal-pits and other pur- 


747. Davip Miutarp, Liverpool, ‘‘ Improvements in sewing machines.”—. 
communication fromfJames Rowe, Cincinnati, Ohio, U.S.— Petitions re- 
corded 22nd March, 1860. 

755. CuarLes AsuwortH, Fairfield, L hire, “ Certain impr 
power-looms for weaving.” —J’etition recorded 23rd March, 1860. 

765. HERBERT Haywoop, Birmingham, ‘‘ Improvements in machinery for the 
manufacture of buttons and other similar articles.” 

768. James Ine@Lis, Glasgow, Lanarkshire, N.B., “An improved artificial 
fuel.” —Petitions recorded 24th March, 1860, 

779. Henry Gourvay and EBeNkzER Kemp, Dundee Foundry, Dundee, For- 
farshire, “,Improvements in steam engines and boilcrs.” 

783. JoHN Henry Jounson, Lincoln’s-iun-fields, London, ‘‘ Improvements 
in shaping metals, and in the machinery or apparatus employed therein.” — 
A communication from Jean Baptiste Vin, Rue Consulat, Marseilles.— 
Petitions recorded 26th March, 1860. 

794. Davin Mituarp, Liverpool, ‘* Improvements in ag | machines.”—A 
communication from W. E. Braman, Cincinnati, Ohio, U.S.—/etition re- 
corded 27th March, 1860. 

815. Narwanikt Smit and Rosert Smits, Thrapston, Northamptonshire, 
“Improvements in the construction of haymaking machines.”— Petition 
recorded 29th March, 1860. 

864. GEORGE MALLINsON, Salford, Lancashire, “ Improvements in the manu- 
facture of woven fabrics.”"— Petition recorded 5th April, 1860. 

880. WiLL1AM CLARK, Chancery-lane, London, ‘* Improvements in fire-arms.” 
—A communication from the ‘‘Starr Arms Company,” New York, U.S.— 
Petition recorded 7th April, 1860. 

1020. Davip GARDEN BERRI, Bloomsbury, London, ‘An improved date 
stamp.” — Petition recorded 24th April, 1860. 

1042. Joun Groner West, Fileet-street, London, “ An improvement in 

com ."'— Petition recorded 25th Apri, 1860. 

1129. Witttam Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in the manufacture of glass.” —A communication from Richard H. Manning, 
New York, U.S.—Petition recorded 7th May, 1860. 

1142, Henry Kemp, St. Marylebone, London, ‘‘ Improvements in preserving 
—— leather, iron, and other substances.”—Petition recorded 91h May, 

1266. Witt1AM CLIssoLD, Dudbridge, Gloucestershire, “‘ An improvement in 
the manufacture of driving-belts.”—etition recorded 22nd May, 1860. 

1357. Cuartes Wittiam Lancaster, New Bond-street, London, James 
Browns and Joun Hvueues, Newport, Monmouthshire, “* Improvements in 
cannon and other ordnance.” —etition recorded 2ad June, 186). 

1401. Rosert Bromwicn, birmingham, ‘‘ An improved cock for drawing off 
= euning the flow of liquids or fluids.”"— Petition recorded 7th June, 


iat 
ts in 





1434. Jabez Bunting Farrar and JosHvua Farrar, Halifax, Yorkshire, 
“‘Improvements in machinery or apparatus for spinning and doubling or 
twisting wool, mohair, alpaca, cotton, silk, flax, or other fibrous sub- 
stances.” — Petition recorded 12th June, 1860, 

1456, EpwarD SPARKHALL, Cheapside, London, ‘‘ Improvements in g 
certain designs and patterns upon cloth or textile fabrics, in order to pro- 
pane certain effects in garments made therefrom.”— Petition recorded 14th 

une, 1860, 

1466. Myer Myers, Maurice Myers, and WILL!AM Hitt, Birmingham, 
“Certain improvements in holders and connectors for holding papers and 
| wares exposed for sale or for private use.”—Petition recorded 16th 

une, 1860. 
1484, MicHagL BARAGWANATH, Church-lane, Truro, Cornwall, ‘‘ An improved 
rtable hydraulic punch.”—A communication from Richard Dudgeon, 
New York, U.S.—Petition recorded 19th June, 1860. 

1491. WILLIAM WILLCOCKS SLEIGH, Middlieton-square, London, ‘‘ The neutra- 
litic motive-power engine.” —etition recorded 20th June, 1860. 

1517. WiuiaM HowgsLLs, St. Catherine-street, Carmarthen, South Wales, “ A 
portable window platiorm.”—Petition recorded 22nd June, 1860. 

1560, Joun Macintos, North-bank, Regent’s Park, London, ‘ Improved 
com, ds for coating or insulating submarine or other telegraphic wires, 
also in rendering the gutta-percha or india-rubber coatings of telegraphic 
wires impervious.”—/etition recorded 27th June, 1 

1569, WituiamM Campion and WitLiaM CAMPION, Nottingham, “ Improve- 
ments in sewing machines.”"— Petition reco: June, 1860, 

1574. THomAS WILSON, Birmingham, “ Improvements in breech-loading fire- 
arms and ordnance, and in cartridges.”—Petition recorded 29th June, 1860. 

1628. WaLTER Hoop, Glasgow, Lanarkshire, N.B., “‘ Improvements in ladies’ 
riding trousers.” 

1632. Josgpu Noons, Peterboro’, Hillsboro’, New Hampshire, U.S., “‘ A new 
and useful improvement in the carding machine.”—A communica'ion from 
Joseph Davis, East Wilton, Hillsboro’, New Hampshire, U.S.—/etitions re- 
corded 5th July, 1860. 

1645. Joun INcuam TaYLon, The Cottage, Tuck’s-gardens, Sloane-street, and 
Gores BuTLER, Carlton-street, Kentish-town, London, ‘‘ Improvements 
= aj ag for stamping, printing, and embossing.” —Petition recorded 
Ys . 


And notice is hereby 
ing any one of such 








ven, that all having an interest in oppos- 
cations are at liberty $o leave particulars in writing 





of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 


List of Specifications published during the week ending 
‘ist July, 1860. 

2018, 5d. ; 2642, 3d.; 2717, 10d. ; 2727, 10d. ; 2895, Sd.; 2826, Sd. 5 
2897, 3d. ; 2828, 1s, 8d.'; 2829, 3d. ; 2880, 7d.; 2831, 10d. ; 2882, 28. 5d. ; 
2833, 7d. ; 2834, 1s. 1d. ; 2835, 6d. ; 2836, 5d. ; 2837, 6d. ; 2838; 6d. ; 2839, 
1s. $d. ; 2840, 7d. ; 2841, Sd. ; 2842, Sd. ; 2843, 1s. ; 2844, bd. ; 2845, 4d. ; 
2846, 18. Sd.; 2847, 9d. ; 2848, Sd. ; 2849, Sd. ; 2850, 3d. ; 2851, 3d. ; 2852, 
10d. 3 2853, 3d. ; 2854, $d. ; 2855, 3d.; 2856, 10d. ; 2857, Sd.; 2858, 3d.; 
2859, 7d. : 2860, 1s. 5d. ; 2861, 3d. ; 2362, 6d. ; 2863, Od. ; 2864, 3d. ; 2865, 
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*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennet Woodcroft, 
Great Beal Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &e. 

2972. T. FEARNLEY, Bradford, Yorkshire, ‘‘ Steam hammers.”"—Dated 29th 

December, 1859. 

The object of these improvements is the adaptation of means by which 
the length of stroke of the tup or hammer-block in either direction may be 
governed and self-acting, and they relate to the application of a series of 
cam or such like controlling surfaces, and each adapted to act upon a truck 
or bow] upon lever-arms or such like means in connection with the steam- 
valve. These lever-arms or such like means are — of being shifted 
and set to act on either of the respective cam or such like surfaces, the one 
to operate for the up and the other for the down stroke, and thus stop the 
motion of the block in either direction at the desired distances for the 
amount of stroke required. The steam-valves may also be operated by 
hand independently, if desired. 

2976. J. H. Jonnson, Lincoln’s-inn-fields, London, ‘‘ Sewing machines."—A 
communication.— Dated 29th December, 1859. 

This invention relates to a peculiar construction and arrangement of 
mechanism for producing a helicoidal or overcast stitch, similar to that used 
in sewing kid gloves, the thread employed being in lengths or needlefuls in 
lieu of being supplied in a continuous manner from a spool or bobbin, as is 
usually the case in sewing machines. According to this invention the 
fabric to be sewn is held in a vertical position between a pair of gripping 
jaws, the edges of which are indented for the guidance of the sewing in- 
strument, similar to the jaws employed by glove-makers. The feed-motion 
is obtained from a rack and pinion actuated by a pall and ratchet-wheel 
driven from a vertical driving-shaft, the lateral traverse obtained being im- 

to the holding jaws which carry the fabric with them. The sewing 
nstrument consists of a hook similar to an ordinary crotchet hook carried 
by a horizontal slide, which is worked to and fro by the combined action of 
a cam and blade-spring.— Not proceeded with. 
2978. W. E. Newron, Chancery-lane, London, “ Belting or bandiag.”—A com- 
munication.— Dated 29th December, 1859. F 

This invention cannot be described without reference to the drawings, 

2979. J. Curr, Wortley, near Leeds, “ Clay retorts.” —Dated 29th December, 


The object of this invention is to prevent cracks, fissures, and roughness 
on the surface of the retorts, and to obtain a smooth, even-polished, and 
semi-enamelled surface which will in a great measure prevent the escape or 
filtration of the gas, and the adhesion of carbon to the inner surface of the 
retort. In order to effect the desired object the inner and outer surfaces of 
the retort, when in a proper state of dryness, are made level, but these 
surfaces must at the same time be left sufficiently rough to admit of their 
receiving and holding a sufficient coating of a composition or preparation of 
materials whereby a smooth, even, and semi-enamelled surface will be pro- 
duced when the retort has been burnt or fired. The surfaces of the retort, 
both inside and out, are then covered with a coating of a mixture, princi- 
pally composed of powdered fire-clay or flour of fire-clay, which has been 
previously burnt at a high temperature. This powdered fire-clay or flour of 
fire-clay is previously mixed with water, with the addition of a small 
quantity of unburnt fire-clay, water being added only in such quantities as 
will bring the mixture to the proper consistency to admit of its being easily 
laid on and worked into the surfaces of the retort. 

2981. W. Smitu, Kilmarnock, Ayrshire, N.B., “‘ Fire-clay gas-retorts.”—Dated 
30th December, 1859. ‘ 

This invention relates to the use of certain additional ingredients in the 
manufacture of fire-clay gas-retorts for the purpose of increasing the 
durability and improviug the refractory nature of such retorts. In carry- 
ing out this invention in practice, to the ordinary fire-clay from which 
retorts are at present le, there is added a certain proportion, varying 
from one-fourth to one-sixth, of ground or reduced quartz, and about one- 
third, more or less, of calcined fire-clay properly ground or reduced.—Not 
proceeded with. 

42. T. May, Cligford’s-inn, London, “ Steam engine governors.”—Dated 6th 
January, 1860. 

This invention relates to that kind of governor, which is made to act on 
the throttle valve, through intermediat hani h the resist: 
to the action of the engine becomes diminished, and thereby prevent an accele- 
ration of the speed of the engine, as distinguished from governors that are 
made to act on the throttle valve by such acceleration of speed. And the 
invention consists in adapting and applying to the ordinary work- 
ing shaft of the engine a disc, with which 1s combined a ring, fitted 
thereto in such a manner, as to admit of the ring sliding between 
guides over the surface of the disc to an extent limited by a slot in the disc, 
through which the crank-pin or drag-link connected to the ring is 
and by a space terminating in a shoulder, formed in the ring. To the disc 
is also fixed a spring or springs for resisting the motion of the ring over the 
face of the disc and stops, which respectively form an abuttal in one direc- 
tion, while the ring is moved against the spring in the opposite direction. 
By this arrangement, the tendency of the spring or springs is to close the 
throttle valve, by bringing the ring into its middle position on the diminu- 
tion of the resistance to the engine, and the valve is opened by the sliding 
of the,ring to either sidejof such position (on either the forward or the back- 
ward movement of the engine), by the compression of the spring or part of 
the spring in connection with the ring on such side. In cases wherein 
driving pulleys and straps or toothed gearing are used, either of the pulleys 
or wheels may be used as a governor. The motion of the ring is commu- 
nicated to the throttle valve as required, by means of a flange or grooved 
pulley, to which 1s imparted a horizontal motion on bead pes yor of the 
disc, by a stud on the ring working in an inclined or spiral slot or groove, 
but it may be otherwise communicated, 

49. J. B. D. Bouton, Usk, Monmouthshire, ‘Slide valve."—Dated Tth 
January, 1860. ae 

This invention relates to those valves principally suited for working in 
high pressure steam or other fluids, in which there is considerable pressure 
bearing on the valve, and consists in so fitting and applying these valves, 
that they shall always work in equilibrium or nearly so, and this without 
any variation throughout their stroke or movement. The patentee forms 
in the back ,of the slide case an opening. the area of which is about equal 
to the area of the valve face, which opening is closed by a plate on the back 
of the valve. This opening is furnished with packing suitably pressed up by 
a gland to keep the contact with the plate steamtight. An arm projecting 
from the plate above mentioned serves as a connection whereby to actuate 
the valve, which requires no other rod and stuffing-box a3 usual for the purpose. 
Thus far, the valve will be somewhat relieved of pressure on its face, but 











which would vary ling to its positi To perfect this, he extends the 
valve iderably in the d of its length, and cuts openings through 
it to suit the positions of the induction ports. He lowers the general level of 





the surface on the cylinder around the face comprising the ports (the valve 
seats), which area is traversed by the extensions of the valve face. In 
sunk area of the surface, towards each end of the valve seating, he raises a 
rib, circumscribing an area equal to, and of same form as, the induction port. 
These areas equal the extensions of the slide-valve cover, hut have steam ad- 
mitted to them at certain times in each stroke. When the steam is therein 
ined, the pr on such areas is above and below, and therefore 
equal at a certain point of the stroke, that is, just when the valve is about to 
open an induction port, a small opens from one of these circum- 
scribed areas, and unites it with the waste port, thus liberating the steam 
contained therein, and raising an increase of pressure on the back of the 
valve equal to the pressure removed at the moment of opening the induction 
port. At the moment of covering an induction port, the steam is again 
admitted to the circumscribed area, to Pp te for the of pres- 
sure to which the valve face would otherwise be subjected. 
53. R. Moreuann, jun., Old-street, London, ‘ Condensing apparatus.” —Dated 


7th January, 1360. 
: : of this invention an outlet pipe as heretofore is used at 








For the p 
one end with the outlet of the valve box of the engine, and at the 
other end it opens into stack or chimney. Near the engine a condensing 
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lis lied, which be of any desired form at one end ; this con- 
b—~ bs is feeunesten by a branch pipe to the outlet pipe, so that 
part; of the eduction steam in passing away from the engine may 
rush into the condensing vessel, and it is there condensed ; the other 
or uncondensed of th away to the chimney. At 
end - 

- Hy A or otherwise, so as to obtain condensing water, which 

it is preferred should be divided into as numerous jets as ma: 

which, meeting the rush of steam into the condensing vessel, condenses 
it. The feed-pump of the engine is connected to the lower part of a con- 

wana by which means the boiler of the engine is constantly 
supplied with hot water, and when desired, any excess of hot water above 
what is uired for the boiler may be pumped back into the cistern to be 
again wed ba supplying the condensing vessel, or it may be pumped away 
for any other use. Provision is made for regulating the supply of water to 
the condensing vessel, and also from the condensing vessel to the boiler.— 

Not p with. 

60. J. A. Corrgy, Providence-row, Finsbury, London, ‘ Obtaining and 
applying = power, by means, of ponderous bodies.”"—Dated 9th 
Janua 5 : ; 

This invention consists in utilising the force of gravity, in connection with 
suitable mechanism, to produce a prime mover available for various 
purposes, by means of jthe action as hereafter set forth of ponderous bodies 

sessing mobility, such, for instance, as a body of water or of mercury. 

The system of mechanism which the patentee now deems suitable being an 
arrangement,of buckets or similar receptacles, pistons, and other mechanism 
hereafter described, whereby the weight of the water shall be caused to act 
in connection with these mechanical arrangements, so as to set and keep the 
mechanism going, such weight of water being prevented from acting pre- 
judicially to the economising of the motive force. 

80. A. West and J. Rosinson, Wickham Market, Suffolk, “ Improvements in 
Surnaces, and in apparatus to be used therein.”—Dated 12th January, 


1860. 

The object of this invention is to form a revolving grate to a self-acting 
furnace that shal i 5 its own smoke, and prevent an 
accumulation of ashes or clinkers on the bars. Also for apparatus 
connected with a hopper for crushing the coal or other fuel as it passes into 
the furnace. Likewise for a carriage or apparatus to lift or carry the grate 
and fix it in its place, or remove the same when required.—Not proceeded 

h. 





98. J. Eunsox, Wolverhampton, Staffordshire, ‘ Refrigerating apparatus.” — 
A communication.—Dated 13th January, 1860. 

The patentee claims, First, the general construction and arrangement of 
apparatus for cooling or refrigerating liquids, and particularly the con- 
densing water of marine steam engines, as described and illustrated in the 
drawings. 5 diy, the application and use to and in the refrigerating or 
cooling of the condensing water of marine engines and other liquids of a 
chamber or vessel provided with a number of tubes, arranged in such a 
manner that the centres of the tubes in one row will be opposite to the 
spaces between the tubes in the next row, in combination with supporting 
and directing tube-plates. Thirdly, the application and use of the directing 
or diaphragm tube-plates extending partly across the main chamber or 
vessel, whereby the currrent of cold or sea water is directed to and fro in a 
serpentine or zig-zag course across the series of tubes. 





Cass 2.—TRANSPORT. 


including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fitéings, Sailing Vessels, Boats, Carriages, Curts, Hur- 
ness, &C. 


50. J. Hawkins, Lisle-strect, London, and C. Hawkins, Walsall, ‘ Communi- 
cating with the engine-drivers of railway trains.”—Dated Tih January, 
186v. 


This invention consists in providing a suitable cylinder and piston with 
piston-rod to be worked by a lever-handie, or by a crank and wheel, or by 
a connection with a crank or an eccentric or friction-wheel on the axle of 
the carriage to which the apparatus may be attached, with suitable con- 
necting pipes or air-ways that when in work the air will be drawn in and 
forced out of the cylinder alternately, if preferred, on each side of the 
piston through the air-ways to a suitable whistle or whistles, or other 
sounding apparatus, advantageously placed on the top or other part of the 
brake-van or other carriage or carria, of an ordinary railway train, 
around which whistle or whistles a souud-directiug shield or other means 
may be applied for throwing the sound forward or backward as may be 
required. 


59. R. Maturrs, Oxford-street, London, *‘ Wheels and axles,”"—Dated 9th 
January, 1860. 

The documents relating to this invention cannot at present be seen, an 
extension of time for filing the final specification having been petitioned 
for. 

46. G. J. HARLAND, Belfast, ‘* Constructing and covering the decks of ships.” — 
Dated 6th January, 1860. 

This invention consists in the construction of the decks of ships or other 
floating bodies of iron plates, either corrugated or formed with projections 
on or cavities in the surface of the same of any desirable pattern, which 
projecti the patentee makes higher, and cavities deeper, than in the 
plates which have hitherto been in use for foot-plates in engine-rooms, and 
such like purposes. He also fills the cavities in the aforesaid plates, and 
spaces bet the projecti in the same, with Portland cement, Roman 
cement, or other cement, sand and sulphur, asphalte, marine cement, or 
any other suitable material or combination of materials. 

75. W. E. Newton, Chancery-lane, London, “‘ Transmitting signals.”—A com- 
munication.—Dated 11th January, 1860. 

This invention of improved apparatus for transmitting signals consists in 
the employment of a column of non-compressible liquid, such as water, for 
the purpose of transmitting signals from one station to another. This 
column is produced by connecting the two stations by a flexible tube of 
some water-tight material, and the signals are produced by attaching a 
pump provided with an indicator to each end of the column of water, in 
such a manner that by giving motion to the plungers or pump-pistons a 
corresponding motion is produced in the column of liquid, and which will 
rise or fall in the indicator ; by a series of such motions a full d h may 
be transmitted from one station to the other.—WNot proceeded with, 


95. J. Hives, Gloucester, ‘‘ An improved brake for common road and railway 
carriage wheels, applicable also to the wheels of machinery for raising and 
lowering weights,” —Dated 13th January, 1860. 

This improved brake consists of two ievers, on which are fixed the brake- 
blocks, which are pressed against the wheels by the levers acting in a loose 
x formed in a traversing nut, pressure being applied by a screw or lever. 

The brake may be worked from the front, back, or side of the vehicle or 

machine, and may be made to act upon the box or rim of the wheels, 

The screw works perpendicularly or horizontally as the case may require. 











Crass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 

9. J. Knowes, Lower Broughton, near Manchester, ‘‘ Looms,”—Dated 6th 
January, 1860. 
This invention applies, First, to the apparatus commonly known as index 
hines, an ployed in ti with power looms to vary the 
division of the healds in shedding, so that the upper and lower portions of 
any shed may each composed of a group of healds selected and pre- 
arranged according to the figure or face intended to be produced on the 
fabric. Secondly, to mechanism or app fer changing one shuttle for 
another in weaving, and commonly known as drop-boxes; and, Thirdly, to 
that part of the loom which effects the taking up of the woven fabric, an 
which is usually termed the taking-up motion. The invention comprises 
the several improvements after stated. The first of the said improvements 
consists in constructing index machines in such manner that the treadles 
or sliding cross-bars thereof shall act upon the index rods by means of 
oscillating catch-bars armed at both extremities with hooks or claws, the 
middle parts of the said cutch-bars being pivoted on studs projecting from 
the index rods, and being made (by vibrating in the required direction) to 
present one or the other of their respective hooks or claws to the proper 
treadle according as the particular index rod is to be raised or depressed. 
The hooks or claws of the catch-bars are proj@cted or advanced so as to 
intercept the treadles by the transverse or oppositively divergent arms of 
&-shaped or three-armed levers, the third or remaining arms of which 
levers are rai or depressed by the links of a circulating pattern-chain, 
some of which links are adapted to raise the lever arms, and thereby ad- 
vance the upper hooks of the catch-bars, the others to depress the lever 
arms, and thereby advance the lower hooks. 
40. H. C. Hiwt, Stalybridge, Cheshire, ‘‘ Machines for curding cotton, flax, 
and other sibreus materials.” — Dated th January, 1860. 

This invention consists in an improved mode of stripping the fleece of 
fibrous materials from the doffers or rollers of carding engines. In per- 
forming this invention, the inventor makes use of a revolving roller 
covered with combs, which act on the fibrous material adhering to the 
doffer, and strip off in the form of a fleece, the combs being acted upon by 
a straight edge or guard to prevent the fleece being carried round by them. 
—Not proceeded with. 

70, W. Corton, Loughborough, ‘‘ Looped fabrics.” —Dated 11th January, 1860, 

These improvements have for their object means for effecting the narrow- 
ing, as also the widening, or what is commonly called “ fashioning,” and 
this 








the knotting and fancying of looped fabrics ; and for the most part 
part of the improvements applies to that arrangement of knitting 





machinery arranged by the patentee where independent sinkers are 
and now generally known as such, or where the loo; is not con- 
nected with the knocking over part. In connection with the needles he 


employs, at the part to be narrowed or widened, hooked instruments with 
recesses on the underside of the hooks to receive the beards or ends of the 


needles, and the points of these hooked instruments are le of lying in 
recesses or openings in the regular needles, whilst they are supported from 
behind, yet point in the same direction as the needles. For knotting, in 


place of the hooked instruments, straight points or points without hooks, 
et d on the underside, and which still come ugh from the back 
are employed. The improvements also relate to the use of extra pvuints or 
instruments when widening, to take into loops of the previous curve and 
raise them into the spaces produced by the widening, so as to avoid eyelet 
holes. The improvements relate to the application of a bar adapted to 
lock up the sinkers, and when required keep them level during working, to 
give facility for increase of speed, as also to greater uniformity in the 
work ; also to the application of a projecting bit to every other sinker to 
project up between the beaters or ne, so that one will act as a slea for 
the other, and thereby keep the beaters or jacks from either missing the 
sinkers or striking two of them at once; also to hold the sinkers firmly to 
the inclines. Also to slackening the speed of the thread-carriers towards 
the end of each traverse. For this purpose, before the end of each traverse 
to the thread-carriers, the ordinary motions thereto are withdrawn and 
inclined, or such like surfaces are brought into operation adapted to pro- 
duce the required slackening of speed by which he is enabled to give 
greater 5 and certainty to the general motions of the thread-carriers. 
Also to the application of hooks cast or otherwise fastened in a bar the 
same gauge as the frame needles to rise up between the needles and lay 
hold of the loops so as to enable the frame to start without setting or 
taping on, as also to form the welt of a shirt or other article. 
99, W. KNowLEs, Bolton-le-Moors, Lancashire, ‘‘ Carding cotton, dc.” —Dated 
14th January, 1860. 

This invention is applicable to those carding engines in which working 
and cleaning rollers are used, and it consists in applying a dirt roller to 
each or to any number of the cleaning rollers; this dirt roller serves to 
collect the seeds, motes, or other impurities which are removed from the 
main cylinder by the workers and clearers ; the surface of the dirt roller is 
cleaned by a comb or other suitable agent ; or the surface of the cleaning 
roller may be cleaned by a card-flat which is stripped by self-acting mecha- 
nism or otherwise, or any other bination 0 hanism for stripping 
the cleaning roller when in motion may be used.—Not proceeded with. 

100. M. A. F, Mennons, Rue de U'Echiquier, Paris, ‘* Candle-wick.”—A com- 
munication.—Dated 14th January, 1860. 

The patentee claims the application to tallow and other candles of a wick 
composed of an ordinary p! wick or bress enclosed in an open-worked 
sheath of cotton or other suitable textile material, with the addition, when 
required, of longitudinal filaments or threads. 

102. W. Barton, Shoreditch, and F. Ross, Clerkenwell, London, “‘ Ornament- 
ing textile fabrics known as American cloth.”—Dated 14th January, 1860. 

This invention, which has reference to the ornamentation of certain 
textile fabrics known as American cloth, applicable to the several purposes 
for which such fabrics are or may be employed in the various branches of 
upholstery, as coverings, linings, or otherwise, consists in printing, in one 
or more colours, upon the prepared face or surface of such fabrics, through 
the medium of engraved blocks or plates, suitable patterns, or designs in 
gold, or bronze, size, paint, enamel, or otherwise.—Not proceeded with. 

106. T. J. Smit, Plaistow, Essex, * Printing in more than one colour at a 
time.” —Dated 14th January, 1860. 

This invention cannot be described without reference to the drawings. 

108. A. Davin, Saint Chamond (Loire), France, “* Jacquard apparatus.”—A 
communication.— Dated 14th January, 1860. 
This invention cannot be described without reference to the drawings. 


CLass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 

81. W. H. Orcuarp, Hation-garden, London, “ Dressing millstones for clean- 
ing all kinds of small grain having a husk or hull.”’—A communication.— 
Dated 12th Janwary, 1860. 

For the purposes of this invention, in place of forming thé grooves or 
furrows in radial lines from the centre or eye of the stone to the periphery, 
and intersecting the same by straight or curved lines as before practised, 
the inventor causes the furrows or grooves which start from or near the 
centre or eye of the stone to be curved spirally outwards for about two- 
thirds of the distance towards the outer circumference ; each groove or 
furrow then curves in the opposite direction till it terminates at the peri- 
phery ; from each of the last-mentioned double-curved spiral furrows 
another curved furrow is cut which starts from each of the said furrows 
near the periphery, and runs nearly at right angles to the double-curved 
spiral furrow until it terminates at the periphery of the stone near the end 
of the next double-curved spiral furrow, and the said double-curved spiral 
furrows are connected by another curved furrow near the eye of the stone. 
The foregoing description is applicable to the furrows cut on the face of 
the running end of the bed-stone, which latter, is furnished with a series 
of additional curved furrows which start from each of the double-curved 
spiral furrows, and connects them with the curved furrows before described 
near the outer circumference of the bed-stone. The double-curved spiral 
curves before described start from the eye of the stone with the sharpest 
end towards the ceutre, and travel outwards towards the circumference, 
and these curves are formed from a curve of increasing radius, which radius 
he prefers should commence with about one-twelfth diameter of stone, and 
end with about two-thirds diameter, and to prevent the centrifugal force 
driving away the grain too rapidly, the curve of the spiral is reversed in its 
direction before arriving at the periphery of the stone, and the additional 
curved furrows which connect the double-curved spiral furrows on the bed- 
stone ensure the = being rolled over and brought in contact with every 
_ of the stone before being thrown off at the periphery.—Not proceeded 
with, 











Ciass 5,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &c. 


41, R. C. Vipggrain, Rue Lafitte, Paris, “ Artificial n — 
6th January, 1860. mm, F ” eens ear 
This invention consists of a new and improved mode of manufacture, and 
in the admixture of several matters not hitherto used, by which means the 
artificial marbles so made possess qualities unobtainable in those manu- 
factured in the ordinary way. They can be made of any shade or colour, 
and can be used as receptacles for water, coatings for walls, and other places 
exposed to humidity, chimney marbles, and a variety of other purposes, 
The matters employed are as follow :—1st, iron rendered inoxidable in 
bars, or in strips; 2nd, sulphate of lime; 3rd, lime; 4th, ochres of all 
colours; 5th, w d and coal ashes, mixed (these substances must be em- 
ployed more particularly in marbles intended to bear great heat, such as 
chimney-pieces); 6th, alum powdered at the time of mixing, being put in a 
furnace and reduced to powder with alabaster or plaster. The liquids used 
to mix with the powder to render them into a paste, are :—Ist, aluminous 
ferruginous water ; 2nd, gum water; 3rd, silicate of potash water; 4th, a 
small quantity of rectified sulphuric acid (about 1 pint to 150 pints of 
water). The proportion of the various liquids must vary according to the 
object to be obtained. Thus, if large blocks are required, the paste must 
be as firm as possible, whereas small objects necessitate the paste to be thin, 
when it consequently requires more liquid. The principal point to be 
observed is, that the paste be thoroughly kneaded, and of a complete 
homogeneity. 
43. J. Fow.er, Waterford, Ireland,‘ Locks for doors.” —A commvunication.— 
Dated bth oon 1860. 4 sy 
For the purposes of this invention the locks are formed to admit of the 
key at opposice sides, though at different parts of the lock, so that the 
opening for the key on the one side is not opposite that on the other, and 
when locked by the key being introduced on the one side, the key must act 
from the same side to unlock it, and the key when in the lock on one side is 
not accessible on the other side, According to one arrangement the key 
acts on the tumbler or tumblers and bolt on the one side (say the outside) 
as in ordinary locks, but when locked from the opposite side (say the inside) 
the key cannot be removed from the lock without the bolt being withdrawn 
or unlocking. In order to do this, the tumbler or tumblers are formed each 
with a hooked piece, which takes on to the key to prevent it going fully 
round upon the bolt being thrown, and also to hold the key in position to 
revent the tumbler or tumblers being raised to admit of the bolt going 
k by the introduction of a key or other instrument on the opposite side, 
According to another arrangement the key may be withdrawn from either 
side, though the bolt must be brought back, that is to say, unlocked by the 
key being put in at the same side by which locking was effected. In this 
case an extra internal sliding-piece or bolt (aided by a spring), with or 
without an extra tumbler or extra tumblers, is employed for the key to act 
upon on one side, such extra bolt acting as a stop to prevent the key acting 
to unlock except when the key is inserted for that purpose on the side by 
which pens | was effected. The internal bolt moves further than the 
external one by the one motion of the key. 


Ciass 6.—FIRE-ARMS, 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 
55. J. W. Wison, Buckingham-street, Strand, London, “ Apparatus for 
guns.” — Dated 7th January, 1860. 
For the purposes of this invention the patentee omploys a flexible tube, 





by pref of vulcanised india-rubber ; this tube at one ond is fitted into 
a brass or other socket of such a size as to fit over the nipple of the gun, 
and the socket has a head formed on it, on to which the hammer may 
so as to hold the socket firmly in its place, The apparatus is employed in 
the following manner :—When the tube has been fitted on to the nipple as 
above described, its other end is placed in a vessel containing water ; the 
head of the ramrod, om hy oy mh tow or wrapped round it, so that it 
may fit the barrel loosely, then introdu into the barrel, and 
worked up and down in it, it alternately sucks up water into the 
through the nipple, and forces it back again into the vessel from which it 
was drawn, and the barrel is thus rapidly cleaned. 
103. T. Wiisox, Birmingham, “ Breech-loading fre-arms.”—Dated 14th 
January, 1860. 
This invention cannot be described without reference to the drawings. 








Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, $c. 
63. S. Isaac, St. James’-street, London, ‘* Overcoats particularly adapted to 
military purposes.”—Dated 10th January, 1860. 

This invention consists in forming a hood of a part of the coat known as 
the “cape” in a more simple and efficient manner than heretofore, The 
invention cannot be described without reference to the drawings. 

69. E. Jounson, Northumberland-street, Strand, London, “ Making a sho 
without the use of leather.” —Dated llth January, 1860. 

The shoe is made entirely of hemp. The sole is made of hempen thread 
plaited to any thickness required, and sewed together with thread in the 
shape of the sole of a human foot. The said plaits are sewn together 
through the entire breadth of the sole in three different places above each 
other, so that when the sole wears out up to the first line of sewing, it is 
held together by the second, and when the sole wears out through the 
second, it is held together by the third. The part of the hemp-soled 
shoe which covers the foot and corresponds with what would be called in 
an ordinary shoe “ the upper leather,” is made of canvas, which may be of 
any colour, having two holes lined with brass on the instep, and two more, 
one behind the other, through which is passed a strong tape, which, crossing 
the foot twice over the instep, is tied like a sandal to keep the shoe firm on 
the foot.—Not proceeded with. 

74. A. Rew, Londonderry, Ireland, “ Shirts.” —Dated 11th January, 1860. 

The material uf which the improved shirts are made is so cut that there 
are no separate or inserted pieces upon the shoulders when the shirt is made 
up. The portion of the garment forming the back of the shirt is carried 
solid right up upon the ulder, where it is joined by the solid portion of 
the breast of the shirt. The junction portions are cut or formed angularly, 
and overlapped to secure strength, the avtual junction being effected by 
two double rows of stitching. —Not proceeded with. 





Ciass 8,—CHEMICAL. 

Including Special Chemical and Pi 
and ighting Materials, Sou 
Brewing, ‘anning Bleaching, eing, 
Glass, Pottery, Cements, Paint, yp a 
88. G. Ropinson, Newcastle-upon- Tyne, “* Impr 


ical Preparations, Fuel 
and Preservation of Food, 
Calico-Printing, Smelting, 
Maaures, §e. 
is in the 





ufacture of 
carbonate of lead, and of chlorine.” —Dated 12th January, 1860. 

This invention consists, First, in the manufacture of chloride of lead by 
adding muriatic acid to minium or red oxide of lead. During this operation 
chlorine gas is given off. The inventor collects this gas and employs it in 
the manufacture of chloride of lime and other purposes for which it is or 
may be used. Secondly, in the conversion of the chloride of lead thus 
formed into a carbonate of lead (white lead) by mixing the aqueous solution 
of the chloride with a similar solution of carbonate or preferably of the 
sesquicarbonate or bicarbonate of ammonia. The white lead or carbonate 
of lead is precipitated, and on being washed and dried may either be em- 
jloyed as a paint, or may be reconverted by heat into red oxide of lead to 
be used as before and otherwise, while muriate of ammonia remains in 
solution and may be obtained by boiling away the water.—Not p 
with. 


96. J. Gopparp, Stockport, Chester, “‘ Preparation and dyeing of yarns or 
threads.” — Dated 13th January, 1860. 

This invention relates, princi ally, to the preparation of such yarns as 
are known as “ doubled yarns” to be dyed black, whereby the patentee ts 
enabled to produce or impart a greater lustre to the yarns during the sub- 
sequent process of polishing or finishing. The improvements consist, First, 
in boiling the yarns (generally in the hank) in plain water, after which 
they are steeped in a solution of catechu (also commonly known as *‘ cutch,” 
scutch, or ‘‘ gambia”), and sulphate of copper mixed in suitable proportions 
for about eight hours or more; they are then to through lime 
water, and afterwards through a solution of sulphate of iron, then through 
lime water again, aad next through a decoction of logwood and fustic, to 
which is added a solution of sulphate of iron. After the yarns have 
through it they are then through the mixture of logwood fustic and 
sulphate of iron. The yarns are now passed through lime water n, and 
through a solution of logwood and fustic, and through the mixture as 
before, and finally through a solution of soap and water and dried (if re- 
quired), polished, and finished as usual. 





Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 
64. ' Verones, New York, U.S., ** Galvanic batteries.” —Dated 10th January, 


This invention cannot be described without reference to the drawings. 

84. W. Sinnock, Brompton, Kent, “‘ Submarine telegraph cables.” —Dated 12th 
January, 1860. 

It is here proposed to effect the desire of ig and ing com- 
plete uniformity of tension of the whole of the threads, yarns, or cords in 
form, as well as the make, by arranging and setting up the first or forming 
tube, and the second or make tube (which should be a spiral), at a distance 
of some 10 ft, to 20 ft. apart, in which space the assimilation and uniformity 
of tension may be secured previous to the yarns, threads, or cords entering 
the “lay,” and then to set up the said second tube, whether it be an adjust- 
able spiral spring tube, a lever nipper tube, or the ordinary permanent 
roping tube (either of which may be used, but the inventor prefers the ad- 
justable spiral spring tube), so that whenever and immediately upon a sto 

e taking plice the compressional arrangement may be motioned slowly 
in a sliding grooved frame, by suitable mechanical means, backward from 
the point of “lay” or ‘* make” of whatever form the cable may be, or if 
necessary entirely removed therefrom ; by this means the points of tension 
imposed by the draw off and the heated surface of the tubular compression 
are conti sly being changed by its passing over the exterior surface of 
the cable, thus effectually securing and preserving the necessary uniformity 
of tension throughout the “ make,” as well as preventing the possibility of 
the core being injured by the continuous application at any one point of 
the frictional heat of the tube during stoppages in process of manufacture. 
—Not proceeded with. 

85. W. Sinnock, Brompton, Kent, “‘ Apparatus for paying-out submarine 

telegraph cables,” — Dated 12th January, 1860. 

The mechanical mode of determining and regulating the speed of delivery 
is to gear or connect the cable delivery drum shaft and the engine driving 
shaft by a pair of inverse acting expanding riggers, regulated for driving in 
either direction by a spur pinion which is impelled by a wormed cross 
shaft which is motioned by a pair of immersed water wheels, so made and 
placed upon or under the hull of the vessel that alternating motion of the 
spur pinion is imparted thereto, by and according to the use and fall —7 
of the hull of the vessel, thus constituting in its whole a complete self- 
acting speed regulator especially adapted for paying-out submarine telegraph 
cables.—Not proceeded with, 

93. F. N. Gisnornne, Sydenham, Kent, 

purposes.” —Dated 13th January, 1860, 

This invention consists of an improved i for i i tele- 
graphic wires, and contains the following ingredients, viz., three parts of 
bituminous pitch or asphalte; one part of coal silicate or earthy substance ; 
one part and half a part of gutta-percha or other plastic gum ; half a 
part of sulphur. Six parts in all. The inventor does not confine himself, 
however, to these exact proportions, but claims the compound as based. 
upon bitumi bst as his invention. The compound thus pre- 
pared is applied as primary or secondary insulation, or as a preservative 
against insects or rot.—Not proceeded with. 


Cuass 10,—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
an, L. Bau, New York, U.S., “ Show cases.”—Dated 30th December, 
185! 


The object of this invention is to construct a box of any desired size or 
shape containing any number of separate apartments for holding the 
articles to be placed therein, according to their assortment, such box having 
a separate and indep tt cover which is to be removed from over a com- 
partment in the case only by the salesman, who can himself remove only 
one lid or covering in a line of boxes at a time.—Not pri with, 

2088. W. E. Gepor, tga 2 ey South, Strand, London, “ Tooth brush.” 
—A communication.— 30th Dece , 1859. 
This invention cannot be described without reference to the drawings. 
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2002. H. Cocurang, Middlesbro’-on-Tees, “ Core bars.” —Dated 30th December, 
1 


For the purposes of this invention a square internal tube is used, rendered 
as light as pants be by having parts of the sides removed. At one end this 
tube has a screw applied thereto, the outer end of which is formed into an 
axis ; the other end of this tube has applied tu it an axis, on which two axes 
the core bar can be caused to revolve in suitable bearings when applying 
loam to the exterior, On the screw there is a screw-nut, which can be ro- 
tated on the screw by bars in the manner of a capstan head or otherwise, 
On the outside of the square tube there are four sections of a cylinder, 
which, when expanded to the full extent, leave spaces between them which 
are covered by strips or fillets of shect metal in order to prevent the loam 

assing into the interior. These sections of cylinders are retain together 

y tie-bolts or rods which by their heads and nuts at their ends prevent the 
sections of a cylinder being moved out too far. There are recesses formed 
in the sections to receive the heads and nuts of the tie-rods. At one end 
the sections are formed with a transverse groove on their interior surfaces, 
into which a circular disc is received, and through the centre of which the 
neck or axis at one end of the square tube passes. The other end of such 
section is formed with an internal projection or flange, which enters a 
groove formed around the screw-nut ; hence, when the screw-nut is turned 
the square tube will be moved from one end and towards the other end, 
according as the nut is turned in one direction or the other. The interior 
surface of each section is formed with internal longitudinal ribs, and the 
exterior surface of each of the sides of the square tube is formed with 
longitudinal ribs, and it is by means of these ribs that the interior tube 's 
prevented turning. Inclines are formed on the interior of the sections, and 
on the exterior of the square tube, by which, when the latter is moved 
longitudinally within the sections of the cylinder, the sections of the 
cylinder will be expanded or allowed to come together, according as the 
screw-nut is moved in one direction or the other. When the core-bar is in 
an expanded state, it is coated with loam and is used as a core in the 
ordinary manner, When the casting has been made therqpn, the screw-nut 
is to be turned in such manner as to allow the sections to%ome together. 


2904. J. Braagins, Banbury, Oxfordshire, ‘‘ Gates."—Dated 3lst December 
it 


This invention consists in making the shank of the thimble much longer 
than has hitherto been done, in such a way that the lengthened end which 
is screwed shall pass through a tapped eye of a bolt depending from and 
secured by a nut through and to the top rail of the gate; the thimble- 
shank and eye-bolt are thus at right angles to each other, and at some 
distance from the angle of the framing formed by the junction of the top 
rail and the heel. It is clear, therefore, that, by tightening up the thimble, 
these two parts will be braced more firmly together, and the liability of the 
gate to drop at the =, or nose will be !essened. For more effectually 
strengthening the angle of the gate between the two bolts the patentee puts 
a strap of iron round such angle externally, so that both bolts pass through 
it as well as through the heel and top rails. 

2998. W. Jackson, York-road, Lambeth, “Sewing or stitching-machines,”— 
Dated 31at December, 1859. 

This invention cannot be described without reference to the drawings. 

2099. J. Ripspaue, Stoke Newingtun-gren, Middlesex, ‘‘ Syphons.”—Dated 
Blat December, 1859. 

This invention consists in constructing syphons in the following manner, 
that is to say :—Instead of exhausting the air from the syphon by the 
methods heretofore adopted the inventor employs a chamber or vessel of 
vulcanised india-rubber, or other such like elastic sul stance, terminating in 
a short length of vulcanised india-rubber, or other like suitable material, 
open at the end or fitted with a cock in the usual way ; or instead of placing 
the aforesaid elastic chamber in the position above described, a small pipe 
may be carried from the longer leg of the syphon to any desired height, 
and to the top of such said small pipe an elastic air-tight chamber may be 
connected. In using syphons thus constructed the operator inserts the 
shorter leg of the syphon in the liquid to be drawn off, and then compresses 
the elastic chamber, taking care to close with the other hand the end of the 
aforesaid short tube, or to shut the cock before releasing the pressure from 
the aforesaid elastic chamber; the effect of this is to exhaust the air from 
the syphon, the liquid following as usual.—Not proceeded with, 


4. H. A. Dewar, Union-strect, Aberdeen, ‘* Improvements in moulding or 
applying india-rubber as the basis of artificial leeth, and in apparatus for 
the sume.”"— Dated 2nd January, 1860, 

In carrying this invention into effect the patentee employs ordinary 
apparatus used in the applications of india-rubber as the basis of artificial 
teeth, with some slight modifications, and applies thereto apparatus accord- 
ing to, and necessary for, carrying out theinvention, He places the cast of 
the jaw requiring teeth in the lower part of the apparatus or moulding 
fiask, and on this he places the artificial teeth as usual, but instead of 
adjusting them with gutta-percha and wax,he does so with wax alone ; 
this done, he now places the middle part of the flask in position, and runs it 
full of plaster, but before doing so he places a stick of wax in connection 
with the wax of the set contained in the flask. The stick of wax stands up 
and projects through a hole which he forms in the top of the flask. Two 
small holes are also formed in the intermediate piece of the flask, and he 
places therein two or more pieces of wire, the ends of which towards the 
centre touch the wax of the set, while the other ends project through the 
flask. The cover being placed on the flask, and the whole secured together, 
he turns the whole upside down on a plate or receiver, and places it in an 
oven at a sufficient temperature to melt the wax of the setting, which runs 
out by the hole formed by the wax-stick before stated. He now removes 
the small wires and places the flask while hot in connection with the appa- 
ratus, with which he fills in and packs the india-rubber in the mould so 
obtained. This apparatus consists of a cylinder fitted with a piston worked 
by a secrew-lever or other suitable power ; the cylinder is furnished with a 
jacket in which he admits steam or other heating medium. He places the 
prepared india-rubber (the same as usually employed for the purpose) in 
the cylinder, and allows it sufficient time to be reduced to the softened or 
plastic state necessary. This apparatus having been suitably fixed to the 
flask with the ejection aperture in the bottom of the cylinder in coincidence 
with the opening in the top of the flask, he then forces down the piston of 








the cylinder, thereby forcing the india-rubber to enter the mould, and to | 





assume the form of setting required, and as vacated by the wax ; when the 
india-rubber is forced out at the small holes or vents before mentioned, the 
packing is complete. He now removes the packing apparatus and applies 
the ordinary means of holding the flask together, at the same time applying a 
plug or pad to the hole in the top to stop it, and against which the binding 
screw of the stirrup or fixing-strap abuts. ‘The moulded set or base is then 
ready to be vulcanised as understood, Insteal of melting the wax out of 
the mould in an oven as described, it may be effected by currents of hot air 
or steam, or by means of a hot alkaline solution forced through the flask. 
6. W. Jackson, Worsley, Loncashive, *‘ Coupling apparatus for hoists.”"—Dated 
2nd Janucery, 1860. 
This invention relates to that part of hoisting-apparatus by which the 
cage or platform is connected to the rope or chain, and is designed to 
prevent accidents by winding over head as it is termed. According to this 
nvention the attachment acts direct in a vertical direction, as though the 
connection were a simple bar, but it is capable of being readily liberated. 
To the link which is attached to the rope or chain the inventor connects a 
jointed part having a recess, within which is situate a pin carried by a link 
from which the cage is suspended ; this jointed part is closed upon the said 


9 by its aid, being confined with a cross-bar, Should, however, the cage | 


ve wound too high, the cross-bar is forced downward by a stationary piece, 
and the cage is liberated. Beneath the cross-bar he adapts a spring to keep 
it in place when the rope or chain is slack.—Not proceeded with, 

9. J. H. Jounson, Lincoln’s-inn-felds, London, ** Furnaces and flre-places for 
the better combustion of fuel."—A conmunication.— Dated 8rd January, 
1860, 

These improvements are equally applicable to all furnaces and fire-places 
fitted with fire-bars or grates, whether used in the forging of metals, in the 
generation of steam, in statiovary, locomotive, or marine boilers, ard to 
ordinary domestic open fire-grates, The chief result to be obtained by this 
invention is a perfect mixed combustion, for which purpose it is proposed, 
in furnaces other than domestic grates, to divide the surface supporting the 
fuel into three portions, by constructing along the centre thereof, so as to 
subdivide the 
dead surface of fire-brick, supported upon iron plates, and having a super- 
ficial area about equal to one of the two grates, The front of the furnace 
so constructed is provided with a wide feed aperture composed of iron ex- 
tending in front of the two grates and dead surface. This aperture 














divided into three lengths by the means of vertical hollow columns of cast- | 


iron by which air is allowed to enter freely, and these apertures are closed 
either by means of loose fire-bricks and small coal or by sliding iron doors. 
In front of the central opening a horizontal roller or rollers are placed, 
upon which the shovel of the stoker is supported when being introduced 
into the furnace with fuel, and the vertical columns above referred to serve as 
lateral rests or bearing supports for the poker or other tool used in stirring 
the fuel and pushing it on to the grates from off the central dead surface 
upon which all the green coal is first deposited when feeding the furnace. 
By these means the fresh coal is allowed to distil effectually upon the 
heated fire-brick dead surface before it is pushed on to the grates on cither 
side of it. An air aperture may be formed in some cases leading to the 
dead surface, whereby more or less air may be admitted to the fuel under 
the process of distillation as required, whilst at the same time facility is 
afforded for the introduction of a poker to loosen and stir up the caking 
fuel on the dead surface. In the case of the fire-boxes of locomotive en- 
gines they wiil require to be considerably extended forward towards the 
tender at the lower portion, in order to obtain the required grate area, 
which would otherwise be reduced by the introduction of the central dead 
surface, In applying these improvements to the existing open fire-grates 
for domestic purposes the whole of the fire-holding portion of the grate is 
surrounded by fire-brick, and a considerable portion of the back of the 
grate is occupied by a fire-brick dead surface of about half the entire depth 











of the grate from back to front, and extending laterally to within a short 
distance of the sides of the grate, so that this dead surface will be enclosed 
on the front and two sides by the horizontal bars of the fire-grate, and 
| bounded on the back by the fire-brick back of the grate. This back is made 
to project considerably forward, so as to overhang the dead surface, and 
form a species of combustion chamber at the back of the grate, and the 
mouth of such chamber leading by a covered passage into the said flue or 
| uptake. 

| 13. D. Hunert, High Holborn, London, ‘‘ Apparatus for measuring gas, kc.” 

—Dated 3rd January, 1860. 

| This invention consists, First, in making the front or box in gas-meters 
| in an oval or circular form for the purpose of reducing the labour in the 
| manufacture ; Secondly, in —— the vaive in the passage to the outlet, in 
| order that the pressure of the gas may tend to raise the valve instead of 
| depressing it, as in ordinary meters; Thirdly, in placing the vaive at the 
| back of the meter, so that should the meter be tilted the valve wi!! fall and 
| shut off the gas ; Fourthly, in making a communication between the charge- 
| spout and waste-water box with the upper part of the meter, to prevent 
| gas from being fraudulently extracted by drawing off the water; Fifthly, 
in making the water-line reservoir as small as possible, so that the displace- 
ment from the same shall not interfere with the measuring chamber ; 
Sixthly, in an improved mode of showing the water-line by means of an 
indicator operated upon by the water in the meter; Scventhly, in attach- 
ing the spout or syphon to the waste-water box by means of a union or 
screw, to give greater facility for its removal; Eighthly, in woi « the 
finger of the dial in gas pressure indicators by means of a curved rack or 
tuvothed segment attached to a float operated upon or worked by the water 
in the indicator, and guiding the float by means of a rod fixed to it, the 
other end of which turns freely upon a hinge-joint, or other similar means 
attached to any convenient part of the indicator ; Ninthly, in working the 
dial of pressure indicators or gauges by means of an inverted cup, floating 
in or immersed in mercury, a rod being attached to the top to actuate the 
finger of the dial, or by having mercury in an inverted syphon with a rod 
working the hand or finger of the dial, or working over a pulley similar to 
the action of the barometer hand.—WNot proceeded with. 

15. F. Hupson, Blackfriare-road, London, ‘ Gas-meters.”— Dated 3rd 

January, 1860, 

In order to maintain a constant water level in the measuring compart- 
ment of a gas-meter, a combination or series of troughs, set in a zig-z 
arrangement, one above the other, is used, the succeeding troughs being 
inclined to each other in such manner that the lowest trough, when caused 
| to vibrate, shall deliver the water taken up by it into the end of the next 
| above it, and so on in succession, as the series is caused constantly to 
vibrate to and fro, all excess of water beyond that necessary to keep up the 
constant level flows back to be again raised by the vibrating troughs. 

17. J. WueatMan, Sheffield, “ Grinding scws.”— Dated 3rd January, 1869. 

This invention rela‘es to machinery for grinding the surfaces of straight 
saws, or other similarly shaped metal articles, in contradistinction to circular 
saws. The several points of novelty are as follows :—The grinds:one is 
mounted in slides, which are capable of adjustment to the article to be 
ground, aid during its rotatory motion it is traversed in a lateral direction, 
the saw or other article being moved upwards and downwards in a straight 
line. This motion is produced by the agency of three pulleys mounted side 
by side with suitable straps combined with a screw or rack. The traversing 
motion of the stone is effected by means of a crank or other apparatus 
capable of adjustment or alteration, so that the extent of motion may be 
varied. ‘To the grindstone is adapted a rack and pinion for the purpose of 
moving it from its work when required, The slide which carries the grindstone 
is mounted on a pivot, so that it may be turned in order to grind the saw 
or other article thinner at one cdge. For holding the saw to tle bed the 
inventor uses movable clips and set-secrews, and adapts a weighted roller to 
prevent its bending outwards, such roller being turned away to enable the 
eud of the saw or other article to be ground.—WNot proceeded with. 
| 18. M. Buacer, St. Etienne, Department of the Loire, France, ** Miners’ safety- 

lamp.” —Dated 4th January, 1860. 

This invention relates to two principal points ; First, as to the closing of 
the lamp, it is so constructed that it cannot possibly be opened without a 
screw-key, and thus all undue interference by unwary means is in a great 
measure prevented, And, further, the inventor effects a better closing of 
the lamp by means of a method for screwing the fraine bound tight on the 
body of the lamp by the aid of a set-screw, which works in a lug that is 
soldered to the body gr cistern of the lamp, and by grooves on the frame- 
holder. Secondly, he constructs the body of the lamps, that is to say, the 
upper part which is fixed inside the metallic interceptor, much lighter than 
in the ordinary lamps, so that, the flame being placed higher also, the 
projected shadow cast by the body of the lamp shall be less in diameter, 
the lamp thus throwing a better light for working purposes.—Not proceeded 
with, 

20. J. L. E. Kuen and J. P. Roger, Montmartre, France, “ A rotatory vice.” 
—Dated 4th January, 1860. 

According to this invention, the object upon which the workman is 
engaged is held by pincers or other similar tool, which is held in a globe or 
bow! of iron or other metal or material by means of a handle fixed to the 
said pincers, which is introduced into a socket in the globe, and is fixed in 
its position by means of a set-screw. To allow the workman to have the 
object in any position most suitable to his work and comfort, the following 
means are adopted:— First, the globe is pierced with a series of holes 
situated at different heights, which serve as sockets for the handle of the 
tool, and to suit any degree of inclination desired from a vertical to a hori- 
zontal one ; Secondly, the handle can be turned in its socket ; Thirdly, the 
globe turns upon its vertical axis, being attached to a bar supported by the 
pedestal or bench, and can be raised or lowered.—Not proceeded with. 

21. G. Davies, Serle-street, Lincoln's-inn, London, ** Nibs or burners for gus." 
— Dated 4th January, 1860. 
It is well known that in the combustion of gas for lighting purposes the 
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aid surface into two smaller grates f equal area, a | 








flame which is obtained by means of the ordinary nib or burner is partially 
of a blueish tinge, which part of the said flame gives little or no light, and 
it is to remedy this imperfection that the present invention is d 
The invention consists principally in applying to such nibs or burners 
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| 

| 

| metallic wicks of various forms and dimensions, according to the cireum- 
stances. The wicks can be made of any metal, or of any other material that 
| will resist the heat, and may be cylindrical, conical, spherical, hollow, solid, 
| flat, or of other form; or they may be made of one or more wires twisted or 
interwoven, or of a thin plate perforated or otherwise, according to the 
form of nib or burner employed, The object of these wicks is to guide the 
gas in any required direction, and to divide, enlarge, and expand the flame, 
27. C. GAmMon, Cloak-lane, London, ‘ Churn.” —Dated Mth January, 1869. 

This invention consists of a cylindrical vessel, within which the inventor 
mounts a vertical spindle or shaft, having fixed to it three, four, or more 
vanes of a gridiron form; upon a prolongation of the spindle, extending 
beyond the cover of the cylinder, is mounted a pinion, which gears into a 
segmental rack ; a vibrating lever turning on a centre is fixed to that last- 
mentioned rack, so that, when raised or lowered, the rack is made to vibrate 
With it, and acting upon the pinion gives to the spindle and the vanes an 
oscillatory reciprocating motion which produces the required cfiect on the 
article to be operated upon, If the apparatus be made use of for beating 
or churning eggs, the pinion ad rack may be omitted, the spindle being 
| carried straight up, its extremity forming a handle; the oscillating motion 
is then obtained by rolling or turning the handle between the palms of the 
hands.— Not proceeded with 
; 20. L. A. L. B. pe Str. Just, Welbeck-street, Cuvendish-squave, London, 

** Machine for cutting soft and hard slones in open quarries.” —Dated Sth 
January, 1°60. 

This machine moves on iron rails, and cuts the stone by means of twelve 
pick-axes, about 30 in. in length ; they are bolted to a cast-iron plate of 
60 in, in diameter, These plates are five in number. The boiler is tubular, 
and is furnished with cylinders, the connecting-rods of which act on the 
same shait with a double crank, Two pulleys on this shaft communicate 
the movement to other pulleys, the shaft of which is held by two supports 
| on windlasses placed im front of the machine; the same shaft carries two 

pulleys communicating movement to two others fixed on the shaft, and 
| bearing the five plates each armed with twelve pick-axes, as above stated. 

The machine, when placed on the rails, runs from one extremity of the 
| quarry to the other, cutting the stonein astraight line. On arriving at the 

end it is made to go back, the rails being placed obliquely, so that on rriy- 
| ing at the p it began at, it is in position to commence a second cutting. 
| On the windlasses above-mentioned two cords are rolled, and which pass on 

a pulley fixed at the opposite end of the quarry to that the machine starts 
| from; the shaft held by two supports on the windlasses bears also two 
eccentrics, whose rods govern two half iron hoops furnished with a groove, 
| 







































by means of which the amplitude of their oscillations is increased, according 
as the rods are placed more or less near the centres of oscillation. The halt 
hoops have each at their lower part a catch, which governs a ratchet-wheel 
fixed on a shaft bearing two cndless screws, one having the worm to the 
right, the other to the left. Fach of these screws gears with a wheel with 
helicoidal teeth fixed on the shaft of the wooden drums forming the wind- 
lasses, forces each to turn, and the two e:ds of the cord winding up the 
machine is obliged t> advance, drawing as it does on a cord fixed at the 
other end of the quarry. On the machine having completed a run, cutting 
the stone a deteriuined depth, the scythes or pick-axes are raised by means 
of a screw, and the machine is backed to where it started from. —Vor pro- 
| ceeded with. ‘ 

33. S. Penkes, Clapham, Suirey, ‘‘ Presses, and modes of pressing epplicable 

to cotton, hemp, woel. dc."—Dated 5th January, 1800. i 

| For pressing cotton, hemp, wool, coir, or other elastic substances the 


inventor employs a novel description of vertical press, which he constructs | 


| of very strong boxed framing, of iron, by preference, and furnished with 
strong flanges at the angles for supporting the whole, and firmly securing it 
| laterally together. In the upper half of this framing he leaves suitable 
openings 





or convemently feeding in the material to be operated upon, 


There are also very strong head and base plates, and through each of which, 
and the entire of the framing at the angles or chief points of resistance, he 
inserts four strong wrought-iron bolts, with solid heads and suitable fasten- 
ings, for securing the entire framing vertically together, and likewise for 
assisting the vertical strain or tension when the press is in use. The lower 
ee of the press is furnished with strong hinged doors, for convenience of 
ashing and taking out the bales when finished. In the base-plate of this 
press he fixes a powerful hydraulic cylinder and ram, which is furnished 
with a suitable set of hydraulic pumps, which can be worked either by hand 
or other power. In the upper part of the box framing he suapendsa heavy 
massive weight of portable construction. On the summit of the press he 
fixes a vertical steam cylinder fitted with a piston and piston-rod, and which 
rod is furnished with a suitable gland, and passes through the head of the 
press to the top of the massive weight, and to which it is securely attached 
either by gibs and cotters, or by grappling hooks, This cylinder is also fur- 
nished with proper arrangements for preventing the 7 bility of ion 
by any excess of steam. The steam is supplied from an ordinary steam 
boiler, and is used for the purpose of instantaneously raising the weight 
after the pressure of each bale. This cylinder is likewise furnished with 
suitable valves and pipes for regulating the admission and exit of the 
steam.—Not proceeded with, 

34, J. Fisuer, Carrington, Nottinghamshire, “ Apparatus for washing.”— 
Dated 5th January, 1860. 

This invention consists in combining with a tub or other suitable vessel 
for containing the articles to be treated, a blowing apparatus for forcing 
atmospheric air, or any suitable gas, for depuritating, bleaching, or other- 
wise treating the contents of the tub or vessel, whether soap ley, or acidu- 
lated water, or other liquor be employed. The patentee connects, by means 
of small tubes or pipes, the blowing apparatus with the tub or vessel. Such 
blowing machine may either be a pair of double-action bellows, or any other 
apparatus of simple construction, capable of discharging atmospheric air or 
gas under the requisite pressure into the tub, vat, or vessel cuntaining the 
articles to be treated. 

35. T. Procrer and T. WALKER, Derby, ‘* Sewing Machines.”"—Dated Sth 
January, 1860. 

These improvements in sewing-machines consist, Firstly, in so arranging 
the shuttle that the thread may have an equal tension, without being put 
through perforated holes, by means of a bobbin with conical ends acted 
upon by aspring and screw, or either of them. Likewise, an improved 
guide-bar, for the thread to pass over as it leaves the bovbin, fixed in the 
centre of the shuttle face next the needle. Secondly, in an improved feed- 
motion, by which the fabric or material to be sown is brought forward by 
two wheels without centres, rotating on a steel or other metal guide, with 
small pinion working in the cogs of the feed-wheels, made to rotate by 
means of a ratchet-wheel, actei upon by a vibrating bar and connecting 
rod aud pall, worked by a tapped wheel, supported by a bracket or set- 
screw. Thirdly, in an improved needie.carrier, working in grooved guides, 
adjusted by set-screws and connecting-rod from necdle holder to the beam. 
Fourthly, in the employment of circular or straight double conical pins, 
adjusted by lock-nuts, whereby the machine will keep its true lines, appli- 
cable to all machines with pivoted centres. Fifthly, in the employment of 
acentre throw-crank to give motion to all the machine; also, of a con- 
necting-rod, with conical pin, to impart the mode of working the beam; 
and also of a connecting rod attached to the lower end of the beam con- 
necting-rod, to give motion to the bell-crank. Sixthly, in the employment 
of a bell-crank pivoted to the machine, with conical pins to give motion to 
the shuttle-thrower and needle-holder for the horizontal needle to form the 
Lancashire stitch. Seventhly, in arranging the shuttle so as to work through 
the feed-motion longitudinally with the machine, and in so constructing the 
machine that the fecd and shuttle work in a round pipe or arm attached to 
the frame on which the material is to be sown. Lighthly, in the employ- 
ment of a small rotating roller, pivoted on perpendicular slide, to act asa 
pressure on the cloth or fabric, so as to keep it in proper form during the 
action of the needie. Ninthly, in the employment of a catch-wheel placed 
on the crank-shaft so that the machine in its progress may be stopped and 
started without affecting the moving power, And, lastly, in the employ- 
ment of a beam moved by a connecting-rod from the centre throw crank, 
the needle carrier being connected by a connecting-rod from the beam.— 
Not proceeded with. 

86. R. A. Ropinson, Cannon-strect, London, “ Sugar mills."—Dated 5th 
January, 1860. 

This invention relates to that class of sugar-mills where the steam engine, 
the crushing-rollers, au: the gearing are all on the same bed or base-plate, 
and consists in combining a peculiar arrangement of gearing with an ex- 
tension of the bed or base-plate at one side, in order to receive a beam 
steam engine, and thus to bring down the gearing and axes or shafts nearer 
to the base or bed-plate. For these purposes the bed or base-plate has an 
extended or projeciing surface formed on one side, on which the cylinder 
of a beam engine is fixed, the further end of the beam by a connecting-rod 
giving motion to a crank on the main or driving axis or shaft, on which 
axis or shaft are fixed a pinion and a fly-wheel, The pinion gives motion to 
a cog-wheel on an axis which passes under the beam, such axis having at 
its other end a pinion which takes into and drives a cog-wheel, which it is 
preferred should have internal teeth, though it may be arranged to have 
ext-rnal teeth. The cog-wheel is fixed on an axis or shaft which, by 
suitable wheels, gives motion to the crushing-rollers of the mill, as is well 
understood. 

83. V. DE TivoLt, Lower Thames-stret, London, and Colonel J. Hupson, 
Victoria-street, London, ** Swimming and floating apparatus.”—Dated 6th 
January, 1860, 

This invention consists of a footed loose pair of trowsers made of an im- 
pervious tissue or substance, with no other opening than at the top, which 
expands in the form of a cular air cushion, with its inflating pipe and 
valve so placed as to be easily brought to the mouth when on. It is secured 
on the person with strong elastic braces and a broad elastic waistband closing 
round the chest and under the arms, so as to exclude completely the water from 
itsinterior. ‘The trowsers may be furnished also with an expanding umbrella- 
shaped apparatus fixed round the knee, a foot-swimming or propelling appa- 
ratus, formed of a central sole-piece, and fourinterual flaps expanding and fall- 
ing downwards (according to the movements of the foot, if the water is placed 
under the foot), either fixed to the sole of the trowsers or fastened with 
straps. ‘The whole form together a complete apparatus for supporting and 
propelling the human body in the water. — Not proceeded with. 


44, L. F. Prraier, Marseilles, France, ‘‘ Wax matcher.”"—Dated 6th January, 
1 










































This invention consists in arrangements of machinery, whereby waxed 
threads and wooden splints are cut off to certain determined lengths, and 
are afterwards prepared for being dipped in the lighting composition. In 
operating upon waxed threads, they are passed through apertures in a plate 
so as to keep every thread or bundle of threads, of which each match is to 
be formed, wpart ; the threads are held between rollers, which are made to 
rotate intermittingly, aud which are so set and arranged as to draw forward 
the threads the length of the intended match ; then the same driving power 
imparted to the rollers is transmitted through bevelled and other gearing, 
to a traversing steel beit, attached to a knife-holder. As soon as the threads 
have been drawn the length of the matches, the steel belt traverses the ma- 
chine and severs the threads. By an arrangement of toothed racks, arms, 
and pinions, the motion of the belt is reversed, and when the succeeding 
set of threads is ready for being severed, the beit travels across the machine 
in the contrary di m, and so on, When severed, the waxed threads 
are received in a frame, and by motion communicated from the main shaft, 
pieces of wood are made to fall and are pressed upon every successive layer 
of the threads; a distance is preserved in every direction between each 
thread, and the whole of the severed threads are bound in a frame, and are 
ready for dipping in the phosphorus or other lighting composition, The 
successive actions take place as follows :— First, the descent of the frame for 
receiving the cut threads ; ly, the driving forward of the threads; 3rdly, 
the descent of the pieces of wood for separating layer from layer ; 4tuly, the 
pressure of the wood en the threads; Sthly, the movement of the knife. 
For cutting aud prepering wooden splints for dipping or receiving the light- 
ing composition, the invcutor slightly varies and modifics parts of the 
machine, but the action is substantially the same as that described when 
acting on waxed tl 
45. R. Vivian, 7 
nucry, 186. 
ying out this invention the inventor forms a sphere of wood, glass, 

ier suitable substance of the like hardness and power of maintaining 
its integrity at a great degree of heat which it will be required to apply. 
Having this sphere, if of wood he proceeds to desiccate it (unless the sphere 
be formed of wood first desiccated) and render it dry, free from moisture and 
uses (and if the sphere was first formed and then desiccated, he again 
‘turns it,” so as to ensure its having the proper form), which being done, 
he coats or covers the sphere with india-rubber or gutta-percha in the hot 
state, and when dry or cold the balls are ready for use. For spherical 
valves, to which the invention also applies, he prefers to have the inner 
sphere of brass, It may be desirable to make a groove or grooves in the 
inner sphere and bind string or wire around it.—Not proceeded with. 
48. T. Bsuuamy, Birmingham, “ Wire-lutice work.”—Dated 7th January, 

13500. 

In carrying this invention into effect, the patentee takes twisted or 
corrugated wires, and forms lattice-work therewith by crossing and inter- 
lacing them in any desired pattern by the method commonly employed in 
making lattice-work, only, instead of crossing and interlacing single wires, 
he employs double or trebie wires placed parallel, or nearly parallel, to one 
anotl and in the plane of the lattice-work. The double or treble wires 
md = se together, or may be slightly se; ted. 

52. J. Garnett, Windermere, Westmoreland, “ Wriling-desks."—Dated 7th 
January, 1860 

This invention relates more particularly to the internal arrangement or 

combination of fittings of travelling, or portable, and other writing desks, 
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ng-mill, Corawall, “ Balls for cricket, d&c.”"—Dated 6th 


























and also to an improved blotter applicable generally for drying newly- 
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i i ing writing paper, 
written documents, and consists partly of a means of keepin; 

envelopes, and other like articles of sizes, 'p ay orderly in 
their places without liability to derangement from shaking. It is proposed 
to accomplish this by the employment of thin metal a at 
one end to vertical pins let into the sides of the desk, and having each a 
projection or lip at the o ite end for the facility of raising them when 
inserting the paper in its lace between the plates, the several | being 
of a width corresponding to the various widths of paper an envelopes, 
They are placed one above the other, with the smaller sizes uppermost, the 
whole of the plates being held together by elastic springs so as to press the 


paper betwen them. 
66. J. F. Huwer, Welbeck-street, Cavendish-square, London, “ Machine for 
squatting, separating, and tearing rushes, and all other textile slbrous 
nts.” —Dated 9th January, 1860. : : : 
‘This invention consists in an improved machine for squatting, separating, 
and tearing rushes and all other textile fibrous plants, and especially a rush 
or plant known as Halpha Esparto, or Spanish grass, in order to produce 
therefrom tow, which, when well cleaned and bleached, produces pulp fit 
for the manufacture of paper. In order to the effectual use and perfect 
operation of this improved machine the patentee prefers to soften the plants 
by a chemical process so as to render them capable of being divided into 
minute filaments by the action of the machine. The plants, being thus 
softened and prepared, are placed lengthways upon an endless cloth or 
feeder of continuous movement stretched upon two rollers of equal size 
round which it moves. The plants are then drawn or carried by the feeder 
under a third smooth roller, which is placed immediately upon one of the 
rollers, upon and round which the feeder turns, and which third roller is 
pressed down with levers and weights (which, however, may be replaced by 
springs). This operation has for its object to render the layer of plants solid 
and regular in its thickness, as well as squatting or crushing the plants so 
as to render the subsequent separation of their fibres more effectual, Pass- 
ing from between these two rollers, the plants are carried between a series 
of circular cylinders composed of one large and five small cylinders, all of 
which are finely grooved transversely upon their circumference, the five 
small cylinders being fixed in a movable frame. This frame of sma!l 
cylinders is curved so as to bring them severally in contact with the circum- 
ference of the large cylinder, and is pressed upwards against the large 
cylinder by four levers, to which weights are attached so as to ensure a 
suitable pressure. In this frame are tie-pieces, which are borne on the 
levers by grooved pieces having at their head a socket forming bearings to 
each tie-piece. The large cylinder is made to revolve upon its axis in bear- 
ings fixed in the framework, and it communicates revolving motion to the 
five small cylinders by means of two cogged wheels fixed upon its axis, one 
being on either side. Three of the small cyiinders are moved by one 
cogged wheel, and two by the other, The axis of the large cylinder, as 
weil as the two tie-pieces of the frame of the small cylinders, are attached 
to the extremities of a balance-beam placed outside the framework jointed 
on a fixed point, and receiving its movement from the eccentric part of the 
driving-shaft of the machine. This balance-beam by the rotatory movement 
of the driving-shaft communicates a backward and forward inverse motion 
to the large cylinder and frame of small cylinders. By these means a 
revolving and at the same time an oscillatory motion is given to the large 
cylinder as well as to the small ones, and the plants passing onwards between 
the large cylinder and the five small ones in five successive points of contact 
by this double motion have their fibres quickly separated and carried on, 
They then pass through two small cylinders grooved lengthways, on passing 
out of which they are caught by a tearing-wheel turning with great rapidity 
having small spikes on its circumference, which tears and reduces their 
filaments into a sort of tow, which, when well cleansed and bleached, pro- 
duces pulp fit for the manufacture of paper. 


57. G. Beninerigup, Clark-street, Stepney, London, “ Reservoir or fountain 
pens.” —Dated 9th January, 1860. 

This invention consists in the use of a tubular reservoir as a pen-holder 
in which there is an opening for the escape of the ink to the pen. The 
patentee applies the steel or other pen to this holder, so that the split or 
split and hole at the termination thereof coincides to a certain extent with 
the opening in the reservoir holder. By thus arranging the pen with the 
escape aperture of the ink, the act of writing with the pen causes the nibs 
to take up a sufficient quantity of ink for the purpose. The reservoir holder 
is perfectly closed except at the escape, but unscrews or otherwise dis- 
connects near the lower end for the purpose of filling it. The action of the 
pen nibs in writing is such that, by the opening and closing of the split at 
the point of coincidence of the split with the escape aperture of the ink, a 
slight but :ufficient suction is established which withdraws the ink. The 
air which enters at the escape aperture of the ink is admittd to the 
reservoir through the intervention of an internal arrangement of parts 
within the holder. 

58. 8. Czueasewicz, Paris, “ Stereoscopes.”—Dated 9th January, 1860. 

This invention consists of a compound stereoscope in which general or 
panoramic views of boulevards, streets, the banks of rivers, and coast lines, 
monuments, sea views, &c., may be displayed by means of the gradual un- 
rolling of one or more endless slides or bands carrying pictures. It is im- 
material whether the pictures represent one side of a street, boulevard, &c., 
or whether they are in prospective, and represent both sides thereof, The 
distinctive feature of this invention is the adaptation to stereoscopes of one 
or more symmetrical independent movable endless bands on which are right 
and left-hand halves or corresponding parts of a stereoscopic panorama or 
succession of pictures. The following is the construction of the aforesaid 
improved stereoscope :—The top thereof consists as usual of two lenses or 
eye-glasses, and the bottom thereof is mounted on a box contaming rollers 
on which are wound the before-mentioned endless slides or bands on which 
are printed, pasted, or otherwise appropriately attached the views or 
pictures in panoramic succession ; also a train of wheelwork for setting the 
aforesaid bands in motion. The aforesaid bands and corresponding parts 
of the pictures thereon are brought under their respective eye-glasses upon 
a flat stage or platform over which the bands pass, so that when set in 
motion a panoramic stereoscopic view or picture is thus obtained. 
1¢e4. J. Davis, Frith-street, Soho, London, ** Music stands.”—Dated 14th 

January, 1360. 

The inventor constructs the vertical or centre pole of the music stand of 
tubes in the telescopic form, so as to regulate the stand to the required 
height, and sustain it there by clamp screws or other suitable means, The 
inventor fixes the lower end of the said pole in a socket or base, and joints 
thereto legs or standards, which can be spread out to afford steadiness when 
the stand is in use, and fold up when not in use, the said joints being 
arranged so that the legs may radiate from the centre or be placed ina 
skewed position. He makes the book-desk of links jointed together, so 
that it can be opened out or folded up with great facility, and he attaches 
it to the top of the pole by a joint having a screw aud nut in order to 
tighten the desk and adjust it to the desired angle for use.—Not proceeded 
with, 

62. W. H. Morrison and H. Kinsey, Nottingham, “ Bont and cap fronts, 
ruchis, d&c.”"—Duted 10th January, 1860. 

In carrying this invention into effect, the inventors pass the quilling over 
suitable rollers in contact with the upper surface of brushes or other 
moistening means revolving in water or other liquid, by which they impart 
moisture to the quilling, and they apply guides so that the edges only, or 
such parts as desired of the quiliing, may be moistened, and thence the 
quilling is conducted to between a pair of heating cylinders ; but previous 
to being acted upon by these cylinders the edging is placed in position upon 
the moistened edges of the quilling, so that both quilling aud edging may 
be subject to the operation of the heating cylinders, and one of these 
cylinders is made cf large diameter in order to the materials being passed 
partly around and kept in contact with it for a time to ensure perfect adhe 
sion. Thence the fabrics united are conducted by guide rollers to a creel or 
winder or, otherwise. Also the improvements relate to means or apparatus 
for ensuring the measurement of the fabric employed in the manufacture of 
bonnet and cap fronts, and ruches, and the like. For this purpose the 
inventors pass the fabric to be measured between surfaces of india-rubber 
kept distended by being supported between two pairs of rollers, the surface 
of one of which, in connection with suitable registering apparatus, indicates 
the quantity passed through. The improvements also relate to producing 
a glossy effect upon the fabric by passing it under the action of heated cylinders 
formed of polished brass or copper, or compounds thereof, instead of using 
iron for the purpose, and they previously subject the fabric to moisture by 
means of jets of steam or otherwise. Another improvement relates to 
steaming and drying the gofferings employed in the manufacture of bonnet 
and cap fronts, and for other uses, after they have passed through the 
goffering machine. For this purpose they apply to endiess bands or chains 
passing over suitable pulleys projections forming cells or chambers to re- 
ceive the gofferings as they come from the goffering apparatus, and keep 
each pleat or goffer separate whilst first acted upon by steam to moisten, 
aud then by heat from a hot plate or other means, or by the use of hot air 
to dry them. The indicator may be fixed to this apparatus to indicate the 
quantity of goffered fabric passed through it. Another part of the :mprove- 
ments relates to means for folding the fabrics used in the manufacture of 
cap and bonnet fronts and ruches, and the application thereto of the band. 
For this purpose, in using the endless bands with projections forming cells 
last referred to, in place of those cells being contained across the endless 
bands, they are placed only at each side thereof, leay ing space for a band to be 
conducted down the middie, and they apply a knife edge or such like in- 
strument (which may be of a disc form) to press on to and fold the lace to 
the id; and they also apply nipping rollers or other nipping surfaces to 
act upon the band when appliel to the fabric to ensure adhesion. And 
generally in apparatus used in the manufacture of bonnet and cap fronts, 
ruches, and the like, the improvements relate to forming the nipping sur- 
faces so that when open they form an inclined groove, and when closed 
they are in the same plane, in place of introducing separate slips or plates 
for that purpose. Also the improvements relate to drying the bands on to 
the fronts and the like by passing them, whilst held by endless straps or 
plates, between or over heating surfaces, and these endless straps or plates 














may also, by the application of levers, bars, or such like means, be em- 

ployed to give the desired nip or pinching influence on the bands.—Not pro- 

Said with. 

65. J. F. Dickson, Russell-street, Litchurch, Derbyshire, “ Sewing machines.” — 
Dated 10th January, 1860. 

The First part of these improvements relates to that class of sewing ma- 
chines in which a vibrating needle and shuttle are the principal parts. In 
this part of the invention the inventor constructs a machine which will 
sew either the common and well-known lock-stitch, and aiso the double- 
chain or Lancashire stitch at the will of the operator, which he effects by 
moving the shuttle and a portion of the shuttle-driver when required to 
sew the Lancashire stitch, and substituting a straight needle in its place, 
which carries the under thread. By meaus of this part of the invention he 
is enabled to sew the Lancashire stitch with any existing shuttle machine, 
The Second part of the invention also relates to such machines, and consists 
in a simple and economical mode of constructing the shuttles used in such 
machines, and in giving regular tension to the lock-thread as it is unwound 
from the bobbin contained therein. This he effects by forming a shuttle 
in two parts, pointed in the direction of its length, and fastened by a 
sprivg clasp bearing upon a pad of india-rubber or other elastic or suitable 
material laid upon the projecting wire of the bobbin, such wire being placed 
upon the centre of the shuttle; and also in confining the bobbins of the 
shuttle by a wire extending longitudinally along the front of the shuttle on 
that side nearest the vertical ineedle. The Third part of the invention 
consists in a simple and economical device whereby the working parts of 
sewing machines are rendered more durable and capable of adjustment. 
This he effects by making the pins and bearings of sewing machines conical 
instead of cylindrical, the pins being fitted to the screw and nut, The 
Fourth part of the invention consists in sewing the shuttle or lock-stitch 
with a stationary shuttle placed beneath the bed of the machine, and 
confined in a suitable shuttle-holder by a spring, the shuttle-holder being 
mounted on a shaft to which an oscillating motion is given from a cam or 
other suitable contrivance on the main shaft of themachine. By the appli- 
cation of this part of the invention he is enabied to sew a back-stitch with 
any machine now used to sew the now almost exploded common chain- 
stitch at a trifling expense. The Fifth part of the invention consists in 
dimivishing the noise of machines which contain a reciprocating shuttle, 
and this he effects by placing a pad of india-rubber or other elastic or suit- 
able material between the ends of the shuttle and shutue-driver. The 
Sixth part of the invention consists in an improved feed motion for moving 
the cloth and regulating the length of the stitches, which he effects by a 
single stud being placed upon the vertical needle-carricr. The Seventh part 
of the invention relates to apparatus for doubling braid binding, and which 
is used in covering the edges of garments, boots, shoes, and other articles. 
This improvemeut he effects by passing the braid around a wheel capable of 
adjustment to any width, and through a series of guides, and finally 
delivering the braid at right angles to the direction of the seam, whereby 
he ensures perfect correctness ; and he also places the apparatus in such a 
manner that it shall not interfere with the working arrangements of the 
machine to which it may be applied, and it may be applied to any machine 
of ordinary construction.—WNot proceeded with. 


66. W. A. Henry, Shefield, Yorkshire, “ Manufacture of screws.” —Dated 10th 
January, 1860. 

This invention consists in the employment of a toothed rack working in 
suitable guides in the base-plate of a poppet-head; this rack has a recipro- 
cating motion imparted to it by means of a connecting-rod worked by an 
adjustable crank-pin in a slotted dise which is carried on the end of a shaft 
in a separate poppet-head. The reciprocating rack gears into a spur-pinion 
carried on a short intermediate spindle, which spindle also carries a spur- 
wheel gearing into a pinion or series of teeth formed on another spindle 
above, and which works in the bearings of the first-mentioned poppet-head. 
It will thus be obvious that, on imparting a continuous rotatory motion to 
the spindle which carries the slotted disc, a reciprocating motion will be 
imparted to the rack, which motion may be increased or diminished in 
extent by suitably adjusting the stud-pin in the slotted disc further from or 
nearer to the centre. The reciprocating motion of the rack imparts a 
circular motion to the toothed gearing hereinbefore referred to, such 
circular motion being reversed at each single stroke of the rack ; con- 
sequently the main spindle in the first-mentioned poppet-head will make a 
certain number of revolutions in one direction, and then an equal number 
of turns in the reverse direction, the number of revolutions being regulated 
by the throw of the crank-pin. As applied to the manufacture of screws, a 
suitable gripping apparatus is fitted on to the end of this spindle for holding 
the lengths of material to be made into screws. When tapered screws are 
to be made, the dies are not tapered, and are made to open or expand and 
close again as the screw enters and recedes by a self-acting arrangement 
consisting of suitable connecting links actuated by a counterweight.— Not 
proceeded with. 


67. W. T. B. Auupay, Rednall, Worcestershire, ‘‘ Separating filings, or other 
small bits or particles of iron or steel, Jrom other metallic flings, &c.”— 
Dated Cth January, 1860, 

In carrying this invention into effect the patentee takes the mixed 
metallic dust, filings, chippings, or other small particles in mass, and screens 
it over an inclived riddle or sieve which will allow the grosser parts 
or chippings to roll off into one receiver, while the smaller particles will fall 
through the sieve to a receiver below, from whence, by a regulated 
and vibrating mouth, it is allowed to descend on the periphery of 
a wheel or cylinder fitted with a suitable number of magnets placed in a 
radial direction. These magnets may be single or compound, and placed a 
convenient distance apart, and by their magnetic influence the particles of 
iron or steel will be attracted to their surfaces, and by their preponderating 
weight will cause the wheel to revolve, in doing which the other particles 
or dust will fall from magnet to magnet, and distribute itself as it were over 
their surfaces, and the intermediate surface of the wheel or cylinder, until 
the brass or other metallic dust falls into a receptacle below. The particles 
of iron or stecl, with which brass and other metallic dust is usually mixed, 
will be carried round (by their attraction to the magnets) by the revolving 
action of the cylinder as above described, where a brush may be used or 
other convenient means for removing such particles, which, like the brass 
or other metallic dust, falls into a receiver. 

68, A. S, Boron, Oakamore, Staffordshire, and F. 8. Bouton, Birmingham, 
** Hollow cylinders of copper, ov alloys of copper.” —Dated llth January, 


1860. 

In carrying this invention into effect the inventors take a hollow cylinder 
of copper or alloy of copper, the said cylinder being mueh smaller in dia- 
meter and thicker in substance than it is intended the finished cylinder 
shall be. After having turned the exterior and bored the interior of the 
said cylinder they heat it to redness, and while hot hammer or press it so 
as to flatten it. When nearly flattened they coat the interior with a layer 
of sand or othcr powdered solid not affected by heat, or with a mixture of 
such substance with water or other liquid. They then complete the 
flattening process. Having again heated it they pass it between a pair of 
plain or flat rolls. The flattened cylinder is passed between the rolls 
according to the method of rolling called cross rolling, that is, the axis of 
the flattened cylinder is parallel with the axis of the rolls, The rolling 
process is repeated until the width of the flattened cylinder is such that, 
when opened again into a cylindrical form, it will have the required dia- 
meter. After the completion of the rolling process the cylinder is opened, 
and the fins or burrs formed at the places where the metal was doubled are 
removed, The cylinder may then be finished in the usual or in any desired 
manner. They sometimes place a sleet of copper or other metal or alloy 
in the flattened cylinder before rolling it, so as to prevent the sides coming 
too closely into contact during rolling, and also to prevent too sharp a 
bend at the edges.— Not proceeded with. 


71. A. Srravuss, Spitaljtelds, London, “Pipes for smoking.”—Dated 11th 
January, 1560. 

This invention has for its object intercepting the oil and other matters 
that may be produced in smoking tobacco, except the smoke, and it con- 
sists in the employment, in the stem of the pipe, of a spiral or circular 
brush. The brush may be made of any suitable fibre held upon silver or 
other wire, wood, or other suitable holder. The smoke becomes filtered in 
passing through the brush, the fibres of which intercept and prevent the 
passage to the mouth of the smoker of all oil and other matters except 
smoke, When foul the brush is withdrawn, cleaned, and replaced. 


72. J. Jamusox, Cutherineterrace, Gateshead, “‘ Compressing and expanding 
aeriform fluids.”— Dated 11th January, 1860. 

The present invention relates to improvements on an invention patented 
by the present patentee on the 13th day of March, 1858, No, 514. In con- 
nection with the arrangement described in the specification of the said 
patent, and to add to the effect thereof, he employs a series of reservoirs 
containing, when the appuratus is in action, a portion of air or other 
elastic fluid at different degrees of compression, and having separate com- 
munications with the cylinders therein described, with provision for shutting 
off the connection at will, The action of the reservoirs may be described 
as that of bending to and borrowing from the cylinders, ‘the borrowing 
from the cylinders to the reservoirs is effected — previous to the cooling 
of the air contained in the cylinder, and the lending from the reservoir to 
the cylinders just previous to the heating of the air contained in the same. 
The invention is not confined to any particular form of apparatus, or 
method of apparatus, or method of arrangement, but its essential pecu- 
liarity is the method of diminishing, at certain times, the pressure of 
aeriform fluid in one or more vessels, similar in action to the cylinders 
described in the patent already referred to, by the use of a series of reser- 
voirs and valves or stop-cocks, or similar apparatus, and in such manner as 
to render the pressure again available when required. 

73. A. Brownz, Glasgow, N.B., “* Treatment of sewerage matters.” ~Dated 
11th January, 1860. 

According to one modification under which this invention may be 
judiciously carried out in practice, the main or arterial sewer, or a branch 
thereof, is fitted up with a series of receiving-vessels, haying open ex- 


pen tops with contracted lower ends. These receivers are so disposed in 
e@ sewer, or in connection therewith, that the sewe: matters should 
flow over their tops, and, in doing so, the solid matters in suspension 
are intercepted and gradually deposited in the receivers. These receivers 
are placed in a line so that the solid matter missed by the first one is caught 
by the second, and what is missed by the second is caught by the third, and 
so on throughout the series. In this way the lic uid matter flows clear 
away, leaving deposits of solid matter in the receivers. ¢ receivers are 
so disposed in excavations that their lower ends are freely accessible by 
wagons on railways or otherwise, or by barges or boats, into which the 
deposited matter can be discharged by opening a small valve or discharging 
duct fitted in the bottom of each.—Not proceeded with. 
76. O. Grimsuaw, Belfast, ‘* Apparatus for registering the number of im- 
pressions given to documents or other articles by hand stamps, and 

_ stumping or printing presses.” — Dated 11th January, 1860, 

This invention cannot be described without reference to the drawings. 

77. W. E. Newton, Chancery-lane, London, “ Moulding candles."—A com- 
munication,” —Dated lth January, 1860. 

This invention consists, Firstly, in the employment or use of a receiver or 
trough made separate from the body of the mould, or series of moulds, so 
that it may serve as a means for admitting of the application of sufficient 
power to withdraw the candles from the whole series of moulds simulta- 
neously, or at one operation, by simply raising or lifting the trough or 
receiver. Secondly, in the employment or use of springs provided with 
india-rubber or other proper elastic material adapted as a packing to the 
lower orifices of the moulds, so that these orifices may, by a simple adjust- 
ment of the springs, be readily closed, and also readily opened without 
injuring the tops of the candies, 

78. A. V. Newron, Chancery-lane, London, “ An improved construction of 
lock."—A communication.—Dated 11th January, 1860. 

This invention cannot be described without reference to the drawings. 

79. C. T. Bourer, Tottenham court-road, London, “ The aero-hydraulic- 
mover.” —Dated 11th January, 2860, 

This apparatus is composed of, First, a basin or recipient full of water. 
Secondly, two pedestals with coussinets fixed in the interior centre of each 
longitudinal side of the recipient. Thirdly, a mover axe in the coussinet. 
Fourthly, two iron cross-bars fixed on the axe destined for the supporting 
of the cups or balloons, Fifthly, four wooden cups lined with zinc, an 
covered with an air-tight cloth which gives it the shape of a balloon, 
Sixthly, a counterpoise adapted to the lining is designed to send back the 
air from one cup to the other when they are come to the perpendicular line. 
Seventhly, a tube whose each extremity is fixed in an opening practised at 
the bottom of the cups, and giving a circular freedom to the air when it is 
pressed by the counterpoise. This system has for its foundation air and 
water, and for its principle the difference there is between the weirht of a 
volume of air and that of the same volume of water. Thus, for instance, 
if a litre of water (1 cubic deciméetre = 1,760,773 pints) weighs about 1 kilo- 
gramme, the weight of a litre of air is nearly nothing; if a small balloon 
cubing a litre of air is plunged in a basin of water, it is evident that it will 
rise rapidly and naturally on the surface, and in rising it will be able to 
raise a load of nearly a kilogramme, and that a balloon cubing 100 litres 
will raise 100 kilogrammes ; the power is always thus calculated beforehand, 
aud may be increased at pleasure.—Not proceeded with, 

82. C. Dg Beraus, Dowgate-hill, London, ‘* Machinery for riveting.” —Dated 
12th January, 1860. 

This invention consists in constructing machinery for rivetting with a 
certain adaptation thereto, which the patentee denominates a safety-ram or 
plug, having for its object the limiting the extreme pressure intended to be 
given in using the machinery, so as to prevent the machinery or parts 
thereof other than itself (the safety-ram) becoming broken, or the tools 
employed in or with the machinery becoming broken, in case the resistance 
should exceed the limit which it is judged that it or they are capable of 
enduring. The said safety-ram or plug consists of a small piece of metal or 
material purposely turned or otherwise cut down or formed so as to become 
the weakest part of the machinery, and intentionally made sufficiently weak 
to become crushed or to yield whenever the above-mentioned limit of pres- 
sure is exceeded, and thus to prevent the crushing, breaking, or yielding of 
other parts of the machinery. And the invention further embraces the 
constructing machinery for rivetting with a peculiar hinge joint between a 
rivetting ram or plunger, and an eccentric or crank-arm for driving it, 
which consists in constructing the said joint by forming the two ends to 
jointed in such manner that the pin uniting them may take a bearing across 
its whole length when driving up the work, And the invention further 
consists in constructing machinery for rivetting which is also applicable to 
machines for punching metal with a removable sliding-plate or stop-piece 
carrying the safety-ram or plug filling up or occupying s into which 
when such sliding-plate is removed therefrom the tool employed or the rod 
or bar or piece carrying it, or some portion of the machinery may recede 
(or yield under the pressure exerted), so as to prevent the useful effect or 
action of the machinery when desired, without necessarily stopping the 
driving or general working action or t of the hinery, as it 
would be almost impossible to stop the momentum of the fly-wheel or to 
start it again with sufficient rapidity. This improvement is substantially 
the providing the means of throwing one part out of gear or effective action 
without stopping the remainder. And the invention further consists in so 
casting or constructing the general framework or body of the machine that 
the portions of the machine by, against, or to which the ultimate resistance 
is borne or transferred, shall be as far apart as the framing will allow, so as 
to afford a slight spring or elastic yielding action in the frame itself, and in 
arranging or disposing the whole or the principal working parts of the 
machinery between such portions, 

83. E. Fernisr, Boulevard Montmartre, Paris, “ A new clock."—Dated 12th 
January, 1860, 

This invention consists in using the weiglit of the clock as a prime mover, 
To this effect, the inventor encloses the wheelwork in a sphere sliding on a 
rod which traverses through it. The wheelwork is similar to that generally 
used, with the difference that there is no motion spring, for which mover is 
substituted the very weight of the clock. To obtain this end the rod that 
traverses through the sphere is provided with a rack adapting itself toa 
pinion upon which it, acts, either in descending or in re ascending. The 
spherical clock descends by its own weight, the teeth of the rack comin; 
then into gear with the teeth of the pinion, The weight of the spherica 
clock by acting on the pinion causes the latter to slide down along the rack 
according to a regulated quickness, and the pinion in its rotatory motion 
gives the motion to the wheelwork of the clock, The size of the teeth of 
the rack and pinion are regulated conformably to the weight of the clock, 
so that the descent of the sphere may take place in an uniform and regular 
manner, that is to say, allowing a certain number of teeth to come into 
gear within a certain and fixed space of time, When the spherical clock has 
performed its downward way, and has reached the bottom of the rod, it is 
got up to the top end of the same, aud by this process the clock is wound 
up. — Not proceeded with. 

86. G. Carter, Water-street, Blackburn, “ Boiling and mizing size, colour, 
é&c,”—Dated 12th January, 1300. 

In carrying this invention into effect the inventor constructs suitable 
shaped vessels for containing liquor or other matter to be operated on, 
having steam chests or chambers or pipes supported or fixed within for 
heating, with pipes for discharging coudensed water. In these vessels he 
places agitators, traversing and oscillating, producing compound action in 
each and every agitator, so that a great amount of mixing and incorpo- 
ration takes place, by which means the mixing of flour, colours, or any 
matter requiring mixing is more easily accomplished, These agitators are 
moved by a crank or other suitable means, The mixture is drawn off by 
pipes or a suitable pump adapted to the viscidity of the matters under 
treatinent.—Not proceeded with. 

87. S. Frankavu, Bishopsgate-street, London, “ Pipes for smoking.”—Dated 
12th January, 1860 

This invention consists in constructing pipes for smoking, whether of 
meerschaum, or other clay, or wood, with the stem in the form of a rifle or 
musket, to which pipes the inventor intends to give the name of “ The 
Rifleman’s pipe.”—Not proceeded with. 

89. R. Baruny, Glasgow, N.B, “ Handles for hammers, mallets, picks, de,"— 
Dated ith January, 1869. 

In carrying this invention into effect, according to one plan, the increased 
strength is obtained by inserting a metal core in an ordinary wooden handle, 
Or the handle may be composed or built up of a metal core or cores and 
pieces of wood. Or, again, the metal core or cores may be covered with a 
composition or material instead of wood. Finally, the handle may consist 
of a metal case or sheath filled with wood or other material, or left unfilled, 
and the outside of this metal case or sheath may be coated or covered to 
obtain a suitable external surface for the hands. 

90. A. C. TwentymaNn, Wolverhampton, ‘‘ Spikes, Lolts, rivets, screw-blanks, 
&e."—A communication.— Dated 1ith January, 1869. 

This invention consists in a combination of grooved roliers, gripping tools, 
and dies, The rods of metal of the required gauge and thickness are fed, in 
a heated state, between a pair of grooved rolls, formed by fixing chilled cast- 
iron rings upon smooth rolls. ‘These rolls are also furnished with cutting 
and pointing tools, so that as the rod is fed between them it is cut up into 
the requisite lengths, each length being at the same time pointed, if a 
~ be desired. The blank for the spike or other article, if required to be 
neaded, is then taken from the rolis by the nippers and clutched in a gripe, 
by which it is held whilst being operated upon by the heading tool. It 
then drops from the machine finished. 


94. A. B. MiTcHELL, Birmingham, ‘ Ornamenting brass knobs for doore, 
kc." —Dated 13th January, 1860. 

The patentee claims or ing the said knobs by inserting and fixing 
in their faces central or ts, or or situated on or around the 
centre of the faces of the knobs, the said ornaments being made of glass, 
china, earthenware, or other vitreous or semi-vitreous material, and either 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tue Toric is Brsivcnam Yesterpay: The Proposed Fortifications— 
Heartuy Home Demanp For Goop Iron: Prices maintained—Pic-imon 
Trave: French Ironmasters and Savoy Ore—Coat anv InonsTone TRapE; 
The Labour Market-—New Locat Ratways—Tue TRADE or THE Port- 
TERIES WiTH THE Unirep StraTes—THE STRIKE OF THE COVENTRY 
Weavers: Miss Nightingale and Charles Dickens in Aid—Mauiciovs anp 
Wirrct Destruction or Empioyers’ Macuinery: Heavy Punishment— 
CaTTLe TRESPASSING ON A Ratway: A Question at Law raised— 
ALLEGED NeGLicenT Miningc—Fvoopine MininG Property: Action at 
Law—Important Case TO RaiLway AND WATER CoMPANY ENGINEERS ; 

« Assize Trial. 

‘Tue topic on ’Change in Birmingham yesterday, as in Wolver- 
hampton the day before, was the fortification scheme of the Govern- 
ment. Seeing that the Central Arsenal will probably be in this 
district, more than ordinary interest is taken in the project. 
Generally, there was an — of the principle, that the appear- 
ance of the political sky which covers the Continent makes prepara- 
tion for the worst the wisest course that can now be pursued by the 
Government of Great Britain. As to the way in which that 
preparation should be made—whether, by increasing the number 
and the strength of our land fortitications, or by adding to the 
strength and effectiveness of our nayy—were points upon which 
there was not so much agreement. But a distrust of the pacific 
intentions of the Emperor of the French was almost universal. 
Hence, any determination to which the House of Commons may 
ultimately come upon this matter will receive the assent, as a 
whole, of the ironmasters of South Staffordshire. Whilst the con- 
templation of increased taxation was by no means pleasant, nor 
calculated, per se, to brighten the prospects of the trade, there was 
no doubt expressed that the manufacturing interests represented by 
the iron trade will receive a due proportion of the immediate 
benefit to be derived from the expenditure of so large a sum of 
money as even that which is now asked for. On the whole, the effect 
of the speech of the Premier was to prevent the prospects of the trade 
from becoming less hopeful than they might otherwise have been, 
if not, indeed, to improve upon the feeling pervading the trade last 


week. Its effect will be most felt where at present there is more 


doing than in any other department of the trade—its home depart- 
ment. The reports received from masters are to the effect that the 
orders to hand at the works in the past week betoken a healthy 
home trade for iron of good quality, at prices seldom varying from 
the orthodox list. Where customers require really good iron there 
seems little difficulty in getting remunerative rates. The makers of 
inferior descriptions, however, complain of the extreme competition 
to which they have to submit with other districts where the masters 
have advantages that this district does not now present. 

Pig-iron continues almost a drug, even at the reduction in price 
last quoted; and the talk of reducing the make is again revived. 
The French manufacturers are announced to be about to avail them- 
selves of the plentiful supply of ore which their newly-acquired 
Savoy is said to be able to yield. 

The coal trade continues inactive, and the men are doing less work 
than usual at the sales pits. Those collieries which consume at 
their various works a considerable portion of their draught are in a 
better position to find employment for their colliers and miners than 
those who sell all the material they raise. Ironstone continues in 
good request, and the prices remain unaltered. Considerable 
quantities of foreign ores are still being brought into the market, 
but they do not materially affect the produce of the district. The 
labour market is not so buoyant as it was, but under all circum- 
stances there has not been much room to complain, and taking the 
whole of the district into account, and the various class of workmen, 
things are in a rather favourable state. i 

We perceive that three months ago the men employed in Lord 
Vernon's extensive Lancasbire collieries received, without asking for 
it, an advance of one penny in the shilling. On Friday last each 
collier, on receiving his wages, found a second advance of the same 
amount had been made to him. : 

In the general hardware trades there has been very little change 
in the past week. It is admitted, by all who are in any way in- 
terested, that there is a steady trade going on, and that, in many 
branches, very decided evidence has been afforded of improvement. 
It is not expected that this will be rapid. But it is some ground for 
congratulation that at this period of the year, and under such 
gloomy influences as the weather affords, some return of anima- 
tion has taken place. It is in a more marked degree the case 
in the leading staple trades. Asin some of the branches of minor 
importance, there is still much room for improvement, but however 
short orders may be, they come in from one quarter or other sufli- 
ciently to keep the workpeople on and to prevent the enlargement of 
stocks, which was going on to some extent at the commencement of 
the quarter. For all descriptions of ironmongery and braziery 
goods there is a steady demand, whilst some of the autumnal trades, 
amongst them the lamp chandelier and gas-fitting trades, are 
beginning to show more activity. 

The London and North-Western directors have accepted the 
tender of Mr. ‘Il. Kennessey, of Manchester, for the construction of 
the railway from Birmingham to Erdington and Sutton Coldfield, 
which, it will be remembered, is the one traversing the western side 
of the turnpike-road. The sum for which he has engaged to do the 
work is £53,000, an amount a little lower than the estimate of the 
engineer. The contractor will commence operations immediately. 
Though the line is short the works are very heavy, and it will 
er be May or June in next year before the opening takes 

ace. 

, The long desired communication between Stratford-on-Avon and 
Birmingham by the Great Western Railway will be opened early next 
month, Only a small portion of the rails remain to be laid, and 
there seems to be no doubt that the line will be available to the 
public the first week in August. 

The following is extracted from Messrs. Platt and Co.’s published 
list of exports of earthenware from Liverpool to the United States 
for the six months ending June 30, as compared with the cor- 
responding six months of 1859:— 


Six months ending! Corresponding six | Increase in six 


Destination. | 30th June, 1860. | months, 1859, | months. 








Cts. Hf. cts, Csks,} Cts. Hf. cts. Csks.| Cts. Hf. cts. Csks, 
531 2 





Boston .. .. | 6,404 2,933 815] 4,878 2,650 770 283 45 
Baltimore oo 753 86 108) 1,067 182 105; — _ 3 
Charleston .. 979 «325 «6©49) #515 358 22 465 27 
City Point .. a0 0 — 21 “« — _ 260¢«C« 21 
Galveston ee 62 8 12 30 = — | 32 8 12 
Mobile .. .. 300 57 20 148 28 4 152 29 16 
New York ++ 17,837 4,023 1,493 |16,879 4,348 1,365 1458 — 128 
New Orleans .. 5,514 1,698 1,660} 5,170 1,428 755 344 275 = 905 
Philadelphia .. 5,419 664 2,366 | 4,536 327 883 387 «1,504 
Portland... ..| 162 66  33/ — — 152 66 | 3I 
Savannah ee 75 12 7 - _ 75 12 7 
San Francisco 625 1 26; 393 283 9 232 — 17 
Other ports .. 3m 12) 4+—- =— oOo — 12 
aa | 


The evident increase in the exports corroborates the views ex- 
pressed at a recent meeting of manufacturers at Burslem, that the 
new price list (which has been regarded with anything but favour 
on the other side of the Atlantic) “may now be considered as 
established.” 

The strike among the silk ribbon weavers of Coventry and 
neighbourhood, which has been the chief means of the want of 
ee, from which some 20,000 weavers are now said to be 
suffering, still continues. A meeting of the operatives was held on 
Monday last, on Grey Friars’ Green. There was a large attend- 
ance; Mr. Chambers, an outdoor weaver, occupied the chair. The 
secretary reported the proceedings of the committee. It appears 





there is no prospect of an immediate settlement of the dispute. Mr. 
gave an account of his visit to Derby, Congleton, and Leek, 

at which places he had addressed large audiences. They had sub- 
scribed for two weeks, and were prepared to give the Coventry 
weavers their assistance us long as the “ piece-work” and “ list- 
price” struggle continued.—Mr. Read, factory operative, then pro- 
posed, and Mr. Hartopp, factory operative, seconded, the following 
resolution :—‘‘That this meeting, adhering to the principle of 
payment by a list of prices, — to learn that, although the 
weavers are open to any reasonable proposition, no proposition of 
any kind has been made; and that this meeting further declares 
that the statement of the Associated Manufacturers, to the effect 
that the weavers’ committee prevent the weavers and their assistants 
from earning wages to the extent of from 8s. to 21s. per week, is a 
falsehood, and deserving of the severest reprobation.”—Mr. Johnson, 
of Derby, stated that he had come back to help them, and brought 
£50 in his pocket for that purpose, and that £20 had that morning 
been received from the London builders. — Large quantities 
of bread were distributed on Saturday to the most necessitous. 
There were many weavers present from Bedworth, Nuneaton, 
and other places affected by the continued strike. The manu- 
facturers continue to repudiate the price list for which the operatives 
contend, and the “French treaty” is pretty generally blamed for 
imission of 


owner of two small cottages, standing on about 800 square yards of 
land, adjoining the Holyhead-road at Moxley; the two cottages had 
been built back so as to leave the frontage for houses and shops of a 
better description. The defendant’s mine property came up to and 
adjoined the property of the plaintiff ; poe the complaint was that 
the defendant had worked his mines right up to his boundary, and 
had by that means withdrawn that support from the plaintiff’s land 
which the plaintiff was entitled to. The law was that where a mine 
owner’s land adjoined that of another person, the mine owner was 
obliged to leave unworked so much of his mine as was necessary for 
the support of his neighbour’s land. If he did not do so, and, in 
consequence of his default, any damage accrued to his neighbour’s 
land, he was liable for all such damage. In the present case, the 
defendant had worked his mines up to his own boundary. In con- 
sequence of his having done so, the land of the plaintiff had 
subsided, and the cottages had cracked and given way—they were, in 
fact, so much injured, that, if left alone, they would fall in a short 
time. In this case he believed there would be no pretence for saying 
that the weight of the cottages had had anything to do with the 
subsidence. The dam stated to be done to the property 
was £164 12s. 4d, with an additional sum for depreciation. 
The defence was that the Fireholes, a subterranean fire, occasioned 
first by accident, but which has now been burning for many years, 

ioned the subsid The Fireholes came up to within ten 





having compelled them to take this course by the 
foreign fabrics into England duty free. There has been an increase 
of 74 per cent. of French silks and ribbons during the three months 
since the treaty came into operation, and this increased competition 
has of course aflected our markets, more particularly that of 
Coventry, which has both plain and fancy goods. A deputation, 
appointed to examine into the state of the foreign silk trade, has 
just returned from France with a report of the process of manufac- 
ture abroad, which may prove of some service to the English 
weaver. At St. Just the work is brought to the operative and paid 
for on the spot at so much per piece, the workpeople frequently not 
knowing the name of the manufacturer for whom they work. The 
Lyonnaise receive about 12f. per week for warping, the list of prices 
being attached to the minutes of the proceedings of the association. 
The Swiss weavers of Zurich earn from 17f. to 22f. per week. They 
work from five a.m. until one p.m., having coffee or soup at nine in 
the morning, and wine and bread at five o’clock. The wages are 
weekly, but a certain amount of work must be done, or the wages 
fall. The Coventry weavers average three persons to a loom, but 
the silk of the French weaver is so perfectly prepared before it goes 
into the loom that the picker-up is dispensed with. Mr. David's 
patent loom possesses (according to the deputation) superior power 
of production, and the machines for filling are so simple and effective 
that children can manage them. ‘The deputation state that the 
beautiful uniformity of texture so much admired in the foreign 
fabric is not all owing to superiority of material, but is quite as 
much due to the completeness of the system and the machinery em- 
ployed. Miss Florence Nightingale, being in the north of England, 
found there was a demand for factory operatives there, and hearing 
that employment was wanted by the Coventry weavers, she com- 
municated with her friends on the subject. The result has been 
that Mr. Goodridge, of Coventry, has been appointed agent for the 
emigration of the weavers to Lancashire. Mr. Charles Dickens, in 
company with his friend Mr. Wills, has also shown an interest in 
the present exceptional state of the Coventry trade. He visited 
the city at the request of the manufacturers, but did not leave it till 
he made himself familiar with the-question as viewed from the 
operatives’ stand point. 

It may be remembered that about South Staffordshire and East 
Worcestershire an almost constant strife is being carried on between 
the journeymen chain and nail-makers and their employers, 
fostered principally by those workpeople who are members of 
trades’ unions; and a similar antagonism is displayed by the 
unionist workpeople towards those of their fellows we refuse to 
be bound in their transactions by the restrictions that the Unionists 
seek to enforce. For a long time past one of the most mischievous 
forms of that antagonism has been the destroying of the machinery 
used by the employers or the workmen who may have the misfor- 
tune to differ from the unionists. As the principal machinery used 
is the bellows, and as that description of machinery is easy of 
destruction, on account of the quantity of leather used in their con- 
struction; so upon the bellows chiefly have the depredations been 
committed. Until a comparatively recent period such offences have 
been visited by summary conviction, and light punishment ordered 
at Magistrates’ Petty Sessions. About six months ago, however, 
such offences were made amenable to an Act passed for the protec- 
tion of “machinery” against such malicious damage, viz., the 
9th of Geo. IV., chap. 56. The question was argued at the Stafford- 
shire Assizes, in March, before Mr. Justice Byles, and his lordship 
decided in favour of the extension of the terms of the Act to 
bellows, and some men were sentenced under this Act to eighteen 
months’ imprisonment for bellows-cutting. This sentence, however, 
does not seem to have been sufficient to prevent repetitions of the 
offence. Early last month three men and a woman were committed 
for cutting eighteen pairs of bellows, the property of Messrs. 
W. Stewart, chainmakers, of Liverpool, who have works at Brierley 
Hill, in Staffordshire. The only reason that could be assigned for 
the offence was that the Messrs. Stewart had their works in opera- 
tion during a strike by the unionists, and were employing men who 
were not members of the union. The offenders were arraigned at 
the Staffordshire Assizes on Monday last, and convicted. Mr. 
Justice Hill, in passing sentence, remarked on the enormity of the 
crime of which the prisoners had been found guilty—a crime which 
struck at the security of all property—which was of great injury 
and detriment to the working-classes, because it was done in a strife 
which could not serve them, reduced many wives and children to 
beggary, to much suffering, and much endurance. At the last 
assizes men were convicted of this offence, and the judge, in 
sentencing the prisoners to the light terms of eighteen and twelve 
months’ imprisonment, expressed a hope that the lightness of the 
sentence would produce a good effect, aud that others would take 
warning by it; but that, if any were brought before him again for 
that offence, a much heavier punishment would be given; the 
prisoners, by their conduct, ridiculed such a light sentence as 
eighteen months’ imprisonment, and he should not mock the 
administration of justice by passing a sentence which had no effect 
upon others, and, therefore, the sentence which he passed upon them 
was, Cartwright and Charles and Emmanuel Simkins, penal servitude 
for tive years each, and Mary Ann Gill, penal servitude for three 
years. The sentence created some sensation in the Court. 

At a sitting, last week, of the Uttoxeter County Court the case 
of “ Hardy v. the North Staffordshire Company” was tried. Mr. 
Richard Hardy, a farmer, at Marchington, sued the company for 
damage under the following circumstance:—On the 11th of June 
the plaintiff’s cattle were grazing in a field near the defendants’ line 
of railway, but separated from the line by a small field, across 
which field it appears Mr. Hardy had a right of road, and thence 
over the rails to his h tead. On the ion in question one of the 
plaintiff's cattle, a bull, strayed over the hedge and across the inter- 
vening field, over the fence of the railway company, and on attempt- 
ing to cross the line was cut to pieces by a luggage train passing at 
the time. For the plaintiff it was contended that the railway fence 
was bad. For the defence it was urged, on the authority of a case 
which he cited, that a railway company was only responsible for 
defects in those fences which adjoined the line, and only to parties 
whose land adjoins, and that a third party’s cattle crossing the land 
immediately adjoining was not entitled as against the company.— 
His Honour at this point took a note of the objection, but decided 
to go on with the facts of the case, and reserve his judgment. 
Witnesses were then examined, who proved the defects in the fence, 
and judgment was deferred until the court day, in September next. 

In the Nisi Prius Court, at the Stafford Assizes, on Monday last, 
“Jennings v. Brooks,” an action for alleged negligent mining, was 
tried before Mr. Justice Byles and a special jury. The plaintiff, 
William Jennings, is a builder in a small way, carrying on business 
at Bilston; and the defendant, John Brooks, is a worker of mines at 
Moxley. Mr. Gray, in opening the case, said the plaintiff was the 











yards of plaintiff’s property. The learned judge, in summing up, 
said since the solidification of our planet every spot of ground had 
a right, being in its natural position without any superincumbent 
weight upon it, to the support of the land below it, and to the sup- 
port of the land on each side of it. That was the support to which 
the law said every spot of land was entitled. But if one chose to 
build on his land a very high tower, of an enormous weight, one 
could not throw any portion of the burden of supporting that tower 
on the land of his neighbour. Therefore the law was that if there 
were any artificial weight superimposed upon land, and_ requiring 
support from the neighbouring property, it was not entitled to receive 
it, unless it had been there for a very long time—time enough, in 
fact, to render it doubtful whether or not there had been an agree- 
ment made at some remote time to give the support needed. For 
convenience, however, that period had been fixed at twenty years. 
It was clear these cottages had not been built twenty years, and, 
therefore, they were not entitled to any support. If, then, they had 
any part in causing the subsid , for so much damage as they had 
done the plaintiff could not recover. He could only recover for the 
subsidence of the land and damage done, in the event of that sub- 
sidence and damage being solely the result of the defendant’s work- 
ings. His lordship then carefully summed up the evidence, and left 
the jury to consider their verdict. After retiring for a short time, 
the jury gave a verdict for the plaintiti, with damages £120. 

On the following day (Monday last) an action was brought against 
the trustees of the Sedgley turnpike roads, by Mr. Henry Bickerton 
Whitehouse, the proprietor of the Prior Fields Colliery, in the parish 
of Sedgley. In consequence of the water from the roads in question 
running into and flooding the plaintil!’s mines he had sustained loss 
to the extent of between £2,000 and £3,000, which amount he now 
sought to recover in damages. The Prior Fields Colliery, as would 
be seen from the plan, came up to a point of the turnpike road from 
Can-lane to Bilston, At that point there was a considerable incline, 
and in rainy weather a considerable quantity of water poured down 
the turnpike road at that point. In the early part of last year Mr. 
Whitehouse attended a meeting of the trustees and complained that 
the catch-pits and provisions for carrying off the water were altogether 
insufficient, and requested them to do something to remedy the evil. 
After that interview the trustees made a small additional catch-pit, 
but, while their workmen were employed in doing this, plaintiff's 
bailiff told the surveyor it was too small, and would be utterly in- 
sufficient to carry off the water. By the influx of water plaintiff's 
mines had been entirely flooded, a quantity of coal drowned, the 
gate-roads destroyed, a Lee quantity of tools and mining materials 
completely lost, and plaintiff had suffered loss to the extent of 
upwards of £2,000. Since then the catch-pits had been increased in 
size, and the water made to flow off.—At the suggestion of the judge, 
it was agreed to waive the question of damage, and to try the right ; to 
leave the amount to the decision of an arbitrator, supposing a verdict 
were given for the plaintiff. The jury found for the plaintitf damages 
40s., subject to the proposed estimate of the damages by arbitration. 





IMPORTANT TO RAILWAY AND WATER COMPANY ENGINEERS, 


At the Staffordshire Assizes, on Tuesday last, an action—“ Elwell 
against the South Staffordshire Waterworks ne, Byes com- 
menced before Mr. Justice Byles and a special jury. ts importance 
induces us to accord to it the following somewhat considerable space. 

Mr. Huddleston, Q.C., with Mr. Phipson, were counsel for the 
plaintiff ; and Mr. Gray and Mr. Scotland for the defendants. 

Mr. Huddleston, in opening the case, stated that the action was 
brought by Mr. Edward Elwell against the South Staffordshire 
Waterworks Company for the erection of certain works which had 
interfered very much with some property of his at a place called 
Wood Green, in the parish of Wednesbury. The action would 
resolve itself into a question of law rather than one of facts. Mr. 
Elwell was a gentleman who for many years had carried on an 
extensive busi as a facturer of edge tools for the foreign 
trade. He had some very valuable works near Wednesbury, and 
also two large mill-pools which contributed very materially to the 
success of his works and to the beauty of his land. Ten or twelve 
years ago the South Staffordshire Railway Company was established, 
and it was then proposed that one portion of their works should 
pass through Walsall to Wednesbury, and over one of those mill- 
oy belonging to Mr. Elwell They were aware that the company 

ad powers under the Act of Parliament to take certain lands, and 
amongst the forms to be observed it was necessary to deposit with 
the clerk of the peace certain plans indicating the works proposed 
to be made, oul te give notice to the persons from whom they 
intended to take the lands under the compulsory powers of their 
Act. Under this Act of Parliament the South Staffordshire 
Railway Company part to cross one of the pools upon the 
property of Mr. Elwell by means of a viaduct, which viaduct 
was described in the deposited plans as 100 yards in length, 
upon arches 20 ft. high and 15 ft. Upon this proposition 
notice to treat was given to Mr. Elwell. Mr. Elwell and the com- 
any could not agree upon the amount to be paid to him for his land. 
t became a case of disputed compensation within the Railway Acts, 
and then the company and Mr. Elwell were to settle the amount 
either by a jury or by an arbitrator to be agreed upon between them, 
which latter course was agreed to be adopted. The late Mr. 
Serjeant Clarke was appointed arbitrator, and he entered into the 
whole of the circumstances connected with Mr. Elwell’s claim, and 
directed the company should pay Mr. Elwell for the erection of 
these proposed works the sum of £5,000, which included land in the 





| neighbourhood. This was in the year 1849. In accordance with 


Serjeant Clarke’s award a conveyance was executed by Mr. Elwell 
to the company in January, 1851. After putting in the conveyance 
and quoting the terms and quantities of the property conveyed, the 
learned counsel said Mr. Elwell contended that he conveyed to the 
company the right to erect a viaduct, as seen on the deposited plan, 
but he in no way conceded to them the right to prevent him passing 
on his water underneath the arches of the viaduct so erected. Under 
the Railway Clauses Consolidation Act it was imperative upon a 
railway company, where it was intended to carry their line upon 
arches or other viaducts, to carry out the same according to the plan 
or section deposited by them, but by the 14th section of the same 
Act, under certain circumstances, a tunnel might be substituted for 
a cutting and a viaduct for a solid embankment, but there was no 

wer to change a viaduct into a solid embankment if once described 
in the deposited plans as a viaduct. This being so, the South 
Staffordshire Railway Company made a proposition to Mr. 
Elwell to be permitted to make a solid embankment across 


| his pool instead of a viaduct, and offered a certain sum to 


Mr. Elwell for that eo which Mr. Elwell declined. 
This being the state of things between Mr. Elwell and the 
railway company in the year 1853, the South Staffordshire 
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Waterworks Company was established. After briefly alluding to 
the formation of this company, Mr. Huddleston proceeded to state 
that by the 25th section of their Act of Parliament, they took to 
themselves power to deviate to any extent not exceeding the limits 
of deviation shown on the plan, aterally, not exceeding 3 ft. in 
respect to the levels, and, vertically, 7 ft. in respect to the aqueducts. 
The 29th section of the same Act empowered them to enter into 
negotiations with the North-Western and South Staffordshire Rail- 
way Companies as to the passage of their pipes either under, through, 
or over the railway embankment-. Now, when the South Stafford- 
shire Waterworks Company wanted to carry their conduit pipes into 
the immediate district cf Mr. Elwell’s property, the sta‘e of things 
was this:—The railway company had erected over Mr. Elwell’s 
millpool not the brick viaduct shown by their original deposited 
plan, but a wooden viaduct, which, under the powers of the Railway 
Act, they had power to do temporarily. The waterworks company 
proceeded to lay down their pipes upon or rather under the woo len 
viaduct, and for that purpose they had deposited the plan now pro- 
duced. Upon that plan they showed the passage of the viaduct of 
the railway company across the Forge Pool, and a note was ap- 
pended showing that where there were no limits of deviation shown 
it was not intended’ to extend the works beyond the arches or rail- 
way through which the works pass. Now, as there were no limits 
of deviation marked on the viaduct which crosses the Forge Pool, | 
it was obvious, therefore, that the company did not intend to extend 
the works beyond that viaduct, and, therefore, the limits of deviation | 
had nothing to do with that viaduct crossing the Forge Pool This | 
was abundantly proved both by the plans and the books of reference. 
Instead, however, of carrying their main 3 ft. below the wooden | 
bridge they carried it so low as to interfere with the free passage of 
Mr. Elweli between the two parts of his pool, divided by the viaduct. 
Upon this a correspondence took place between Mr. Elwell and the 
waterworks company, the result of which was that in the year 1859 
the company, abandoning their wooden bridge, built a brick bridge, 
a viaduct upon arches, not being the arches described in the notice, 
but they, upon the base of the buttresses supporting the arches, ran 
out tressels, and then ran along on the outside of the bridge that un- 
earthly looking thing which he (Mr. Huddleston) showed to them 
now, and which resembled nothing so much as the great sea serpent. 
Not content with its inherent ugliness, they encased it in a black 
wooden box, thus making it look more hideous still, and effectually 
presenting not only the most unsightly object thateven a railway 
engineer could imagine, but clearly interfering with the course of 
Mr. Elwell up and down the stream. It was, therefore, for the pur- 
pose of recovering compensation for what Mr. Elwell said was a& 
violation of his rights, that the present action was brought. The 
learned counsel said there would be two questions for the jury to 
consider. First, Mr. Elwell said, when he conveyed to the railway 
company that property, he conveyed it to them subject to the pur- 
poses for which they intended to use it, according to the true intent 
and meaning of the Act of Parliament, namely, for the purpose of 
erecting certain arches, which should not interfere with his right of 
passage from one side to the other of the pool of water, and in the 
erection of the said pipes they (the said South Staffordshire Water- 
works Company) had only the rights they could obtain from the 
South Staflordshire Railway Company, and the railway company 
had no right in themselves to impede plaintiff's progress by putting 
any works across those arches—they could not confer that right 
upon the defendants, and, therefore, the defendants were without any 
defence. The other point was, that the defendants had no right to 
deviate from their deposited plans, having on those plans previously 
shown that vertically they intended to run their conduit 7 ft. 
beneath the line of railway, and in fact it was 20 ft., and laterally 
10 ft. instead of 3 ft. 


His lordship, after conferring with Mr. Gray upon the line of 
defence, suggested that the matter should be turned into a special 
case. ‘There appeared to be no dispute as to the facts, but merely a 
question of law. 

The learned counsel on both sides consented to this course, and 
a formal verdict was taken for the plaintiff, 40s. damages, subject to 
a special case. 








Axtiqurry or Srencit.—In the “ Philosophical Transactions” for 
1738 we read that Procopius, in his “ Historie Arcana,” says, the 
Emperor Justinius, not being able to write his name, had a thin, 
smooth piece of board, through which were cut holes in the form of 
the four letters J V S T, which, laid on the paper, served to direct 
the point of his pen—his hand was guided by another. Possibly, 
this way likewise has given the hint to the first of our card-makers, 
who paint their cards in the same manner, by plates of pewter or 
copper, or only pasteboard, with slits in them in forms of the 
figures that are to be painted on the cards. Such is the art of 
stencil, which has been applied, in our time, to decorating the walls of 
rooms, a3 well as to the marking of linen. — Timbs's Curiosities of 
Science. 


ARCHEOLOGICAL Discovertes.—The excavations commenced six 
weeks ago at Eleusis, under the dirvction of M. Frangois Lenor- 
mand, sent thither by the Minister of Public Instruction in France, 
have already produced some interesting results. The front and 
stairs of the propyleums of the great temple of Ceres have been 
laid open, together with a vast court paved with marble flags, which 
lies in front of the temple. In the centre of this court the base- 
ment of the small temple, dedicated to Diana or Artemis Propyle 
has been discovered, and also the remains of two other small 
temples which flanked the propyleums. To the right of the latter 
a large cubic altar has been brought to light, standing in its original 
place, and adorned in front with the torches of Ceres and Proserpina 
crossed, and surmounting the inscription AXAIOI. The famous 
sacred well, Kullichoros, mentioned in the 38th chapter of the 1st 
book of Pausanias, has also been found—at least, M. Lenormand 
thinks so, since he has discovered in a grotto, situated between the 
first and second of the sacred enclosures, a well, partly cut in the 
rock, and partly built of large hewn stones, bordered with sculp- 
tured marble at the top. Under one of the houses which have been 
pulled down, the remains of a fourth temple of small dimensions, 
and of Corinthian architecture, have been discovered, in the midst of 
highly interesting fragments of capitals, numberless inscriptions 
votive bas-reliefs, bronze medals, and a beautiful statue of a female 
Having dug further down, a kind of crypt or sepulchral hall has 
been discovered, coated with green stucco, and filled with the bones 
of the animals sacriticed to Ceres. These excavations, which are 
being carried on at the expense of the French Government, are 
viewed with great interest by the Greeks. The King and Queen of 
Greece have been to visit them; his Majesty especially was upwards 
of two hours on the spot, examining everything minutely, and even 
going down in the crypts to view these precious relics.—The work- 
men employed in making the repairs now in progress in the Cathedral 
of Nantes have just discovered, ina small vault, two leaden boxes, 
supposed to contain the heart and entrails of Philip Augustus, which, 
according to a local tradition, were interred in the choir of the build- 
ing. The boxes being opened, their contents were found entire. It 
is said they were before discovered and returned to the vault in 1629, 
—As some men were, twe days ago, employed in digging the founda- 
tion for a house at the entrance of the Rue Napoleon I1I., at Rouen, 
they discovered the remains of Roman constructions of Old Rouen. 
They dug out from the soil a number of Roman bricks and tiles in 
good preservation. Some of the latter had the edges turned up, and 
were used, it is thought, with others of a semi-cylindrical form, in 
roofing houses. Some of the bricks were flat, and 18in. long by 
12 in. wide, and appeared to have formed part of a subterranean flue 
or furnace, as they had been blackened by smoke, and were sur- 
rounded by a quantity of cinders and pieces of calcined wood. 
Similar articles had been found last year in digging out the founda- 
tions for other houses in the same street, and also a flint battle-axe, 
a bronze statuette, and several medals, one of which bore the effigy 
of the Empress Lucilla, wife of Lucius Verus, the colleague of 
Marcus Aurelius, from 125 to 130 of the Christian era. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


LiverPooL: (Ofici.i Reports on the Position and Progress of the Docks: Debate 
on Further Dock Extension; Labour Movements in Vari us Trades: The 
Great Britain; Captain Blakely’s Guns—Trape 1x Sovru YorksHire: 
Colliers’ Lock out: Strike among the Glass Bottle Makers, Shefield—Lavuxcu 
or A GusBoat aT WorkINcTON—Lune VaLitey Rawwway: Dillicar Via- 
duct—A Park For Dewssuny—Yoarxsuime Assizes; Jmportant Railway 
Cases —VIOLATIONS OF THE Mininc Act: Jmpcortant Informations at Dews- 
bury —Suont Time Movemext amone Encixe-Drivers—SoutTaport Prer 
—NortTuern Topics: The Coal and Coke Trades : Termination of a Strike 
among the Newcastle Chainmakers: Extension of the Iron Trade: Trade of 
the Tyne: New Graving Dock at Sunderland: Trade in Cumberland: The 
South Durham Iron Trade—Traction Enoines—Bower EXxr.osion at 
Forpaam, Camss— Doncaster IRnonworks—Muivitanp Rattway: South- 
well Branch—GRiMsBY—CONVICTION OF A MAN FOR TAMPERING WITH 
Rattway SIGNALS, 


Wecommence with Liverpool. At the last meeting of the Mersey 
Docks Board the engineer reported on the state of the docks and 
dock-works for the year ending June 23. The first part of the re- 
port related to the Liverpool Docks, from which it appeared that the 
excavations and masonry of the inland carriers’ dock and half-tide 
basin are making progress, and the gates and machinery for work- 
ing them are in preparation ; that the excavations of the steam dock 
east of Huskisson Dock have made considerable progress, and that 
the foundation for the masonry on the south side has been com- 
menced. This jatter had been delayed on account of the difficulty 
experienced in obtaining masons. At the Canada Basin snd Dock the 
works are nearly completed. Screw moorings, and iron buoys for the 
dock, are being fixed. The yards and offices at this dock for the 
accommodation of the timber trade have been completed; the lines 
of rails for connecting the yards with the docks, and with the other 
railway lines, are nearly finished ; and a large sewer for the drainage 
of the land has been constructed. Other important, though still 
minor works, in connection with the Canada, Sandon, Wellington, 
Clarence, and Victoria Docks, nave been completed. A time-ball has 
been fixed on the Victoria Tower, and the enlargement of the Obser- 
vatory has been commenced. Offices in connection with the electric 
te egraph have been erected, and the working of the dock telegraph 
is in the hands of the Irish Magnetic Telegraph Company. The line 
from Holyhead to Liverpool was completed, but owing to breakage 
in the submarine portions the working has been interfered with. A 
boathouse and cranes fur the use of the lifeboats have been erected 
on the Prince’s landing-stage. The expenditure on new works at 
Liverpool, from the 25th June, 1859, to the 23rd June, 1860, had 
been £122,257 Ss. 7d. The general repairs (maintenance and im- 
provement of works) at Liverpool had been £90,422 83. 7d. ; and the 
increase of stock had been £16,495 1+. 3d, making the total expen- 
diture on the Liverpool side £229,174 18s. 5d. With regard to the 
Birkenhead Docks, the engineers stated that the excavations for the 
Great Float are fast approaching completion. The whole length of 
the north wall, measuring 2,366 lineal yards, is now finished, with 
the exception of the coping, which can be readily set when the water 
is let in. Of this length 1,059 yards were built during the last twelve 
months. The whole of the wall at the east end of the float has been 
constiucted, and may be said to be completed; the entire length of 
the foundation of this wall has had to lai upon bearing piles, 
from the very soft and dangerous character of the soil. Very great 
anxiety and annoyance has been experienced, and very serious delay 
occasioned to the progress of the work, by the coustant giving way 
of the walls upon the south side. The sheds, cranes, and bridge on 
the north side of the Egerton Dock, for the accommodation of the 
Lancashire and Cheshire Junction Railway Company, have been pro- 
vided and in their occupation since September last. A considerable 
portion of the excavations for the entrances into the graving docks, 
on the south side of the Great Float, has been taken out, and the 
masoury is in course of construction. About three-fourths of the 
material to be excavated from the deep low water basin have been 
removed, and the work generally is in a forward state. At the 
Woodside Basin the north wall is completed to near its junction with 
the east or river wall. A portion of the land in this enclosure has 
been formed, and the remainder is being rapidly proceeded with. 
Tenders having been obtained for the construction of a landing- 
stage opposite this enclosure, the contract was let to Messrs. 
Thomas Vernon and Son, on the 7th June last. The subsidiary 
portions of work to be performed in reference to these docks are re- 
presented as in a progressive condition, although in several instances 
delay has been occasioned by the natural obstacles which have 
occurred in the foundations, and through difficulty in obtaining 
efficient workmen. The expenditure at Birkenhead during the 
same period (from the 23rd of June, 1859, to the 23rd of 
June, 1860) had been, on new works, £334,441 16s, 11d.; 
the restoration of walls, £37,014 7s. 2d.; repairs, £4,402 Is. 1d.; 
increase of stock, £13,770 12s. 7d.; total of expenditure, 
£389,628 17s. 91. In answer to questions, the engineer stated 
distinctly that the works had been pushed on with as much celerity 
as they possibly could be, considering the obstacles to be overcome; he 
also stated, with equal explicitness, that none of the obstacles had 
béen in any way occasioned by the board, or from any cause except 
such as neither he nor the members had any control over. Mr. Boult 
proposed that the works committee be instructed to prepare plans and 
estimates for the construction of two additional docks, with the 
necessary sheds, on the east side of Huskisson Dock, with a view to 
obtaining the needful Parliamentary powers for their construction 
and also for an extension of the dock warehouse accommodation. 
Mr. Arnold, in opposing the motioh, argued that it w.s brought for- 
ward at an inopportune time, as in a few months the water acreage 
of the Great Float would be added to the available accommodation of 
the docks. On a division, the motion was negatived by 14 to 6.—A 
variety of labour movements are in progress at Liverpool. The 
ironfounders are endeavouring to secure a Saturday half-holiday ; 
the operative house-painters are also memorialising their employers 
for shorter terms of work; and the men employed at the Birkenhead 
Ironworks are trying to recover 10 per cent. which was taken off 
their wages two years since, with a promise, it is stated, that as 
soon as trade improved former rates would be resumed. The journey- 
men coachbuilders lately applied to their employers to be allowed a 
half- holiday on Saturday. The request was complied with, and the 
men were so much pleased with the kindness and liberality of their 
employers, that they have invited them to a dinner. The Great 
Britain steamer, which left Liverpool on Friday for Melbourne, with 
500 passengers, has been almost entirely new-rigged. Messrs. 
Fawcett, Preston, and Co. have tried several cannon,made by them 
on Captain Blakely’s patent. A muzzle-loading cannon, fired on 
Friday, was the largest and best; it weighs 60 cwt., and throws 
64 Ib. shells, made on Mr. Bashley Brittain’s plan. They enter the 
gun quite easily and yet fit the bore, and prevent all windage at the 
instant of the ignition of the charge, being provided with a ring of 
lead for that purpose. Captain Blakely’s challenge to Mr. Whitworth 
having been refused, on the plea that the former had never fired a 
shot 2,600 yards with 5 deg. of elevation, in the presence of disinte- 
rested witnesses, Captain Blakely took the opportunity of the pre- 
sence of Captain Egerton, of her Majesty's ship Royal George, and 
of Captain Luckratt, of the Hastings, to settle that question, by 
asking them to verify the angle of elevation. The shot, or rather 
shell, went 2,740 yards. Captain Figrard, of the French navy, 
attaché to the embassy, and Colonel Filippi, of the Austrian artillery, 
Captain Schwartz, of the Prussian navy, and Mons. Olando, a Sardi- 
nian cannon manufacturer, were present at the trials, At 7 deg. of 
elevaticn Captain Blakely got a mean range of 3,318 yards. What 
the foreign officers most admired was the simplicity and cheapness of 
his system, and his 11-ft. gun (the largest only costing £250), the 
wonderful closeness of the shvoting, all the shots falling in line, 
without discrepancies of range. 
The lock-out of colliers in the South Yorkshire district is still on 








hand, and nineteen pits have been brought toa stand. The number 


4,800, and of these 1500 continue employed: the lock outs, the:e- 
fore, number about 3,000 persons, upon whom 6,000 women and 
children are depending for support. ‘The miners complain that 
they are not to blame for the lock-out, which, they contend, is en- 
tirely the result of the masters’ policy. They deny that they claim 
any advance, notwithstanding that their wages have not increased 
with the enhancement in the price of coal. It is expected that work 
will shortly be resumed, as there does not appear to be any obstinate 
desire to prolong the unfortunate dispute. The glass-bottle makers 
of the same district have struck for an advance of wages, which the 
masters decline to give. At Sheffield, the American orders for steel 
have fallen off ; there is less activity in the rolling mills, and the 
ironfounders have not the ordinary supply of orders on their books. 
It is not expected, however, that this dulness will continue long. 
There is a fair and steady demand for covered crinoline, principally 
al 1 superior quality; but there are heavy stocks in the dealers’ 
ands, 

One of a new class of gunboats has been launched from the build- 
ing-yard of Mr. Lamport, at Workington. The gunboat is the first 
vessel of war built in Cumberland. 

The ceremony of keying the last stone of the Dillicar Viaduct, Low 
Gill, en the Lune Valley ‘Railway, has just been performed by Mr, 
Donald Campbell, resident engineer. Mr. Campbell was presen 
on the occasion, with a silver trowel, by Mr. Samuel Buxton, the 
contractor. Mr. Campbell, in acknowledging the compliment, ex- 
pressed in short but forcible terms the satisfaction he felt at the able 
and persevering manner the various works on Mr. Buxton's contract 
had been carried out. He said the viaduct in particular was one of im- 
mense magnitude, being upwards of 12) ft. high, and containing 
about 400,( 00 cubic feet of stone, which had to be brought a distance 
of nearly forty miles ; the whole, too, had been erected since January, 
1859. Mr. Campbell concluded his remarks by proposing “ Health 
and success to Mr. Buxton and family.” He als» proposed * Health 
and success to Mr. F. Buxton,” wio had had the sole manage- 
ment of the works. Both the toasts were heartily :esponided to by 
all present 


It is proposed to furm a people’s park fur Dewsbury. Two muni- 
ficent donations—one of £1,000, and another of £500 —hive been 
offered to assist the movement. 

The Yorkshire Assizes have produced, as usual, several cases of in- 
terest to the railway world. In “ Oxlade wv. the North-Eastern Rail- 
way Company,” the plaintiff, Mr. William Oxlade, brought his action 
against the company for refusing to give bim the same facilities a 
other parties who had their coal conveyed at a cheap ra'e. The 
plaintiff, who commenced business in York as a coal merchant in 
1852, complained that the defendants had refused to carry him coals 
on their line on the same terms as they carry for other persons; and, 
in the course of his evidence, he said by such refusal he had in one 
instance, in the present year, lost £5,900, He also said that on the 
23rd of April last he tendered a tou of coals in lime sacks at the 
Shincliffe station, to be carried forward to York, and the charge 
made for conveyance was 103. 1l'd. The plaintill pointed out to the 
station-master that this charge was very high, and pointed to the 
coal board affixed at the station, which show:d that coal was con- 
veyed at ld. per ton per mile for thirty miles and upwards, and ac- 
cording to this scale the charge for the ton of coals in question, 
which had to be conveyed sixty-two miles, would be 5s, 2d. instead 
of 10s. 10d. The plaintiff's case was that the railway company, as 
common carriers, were bound to convey his coals upon their lines, and 
to charge him no higher rate for so loing than they did to the col- 
liery owners. Mr. Temple, in defence, submitted that the company 
did not convey coal except under the circumstances he had already 
mentioned. The defendants were not, in point of fact, common car- 
riers of coal. They had not, upon any single occasion, received coa!s 
in that manner for conveyance on their lines, Ths company had 
taken small quantities of coals as samples to be conveyel by goods” 
trains, and charged for as ordinary merchandise. He contended that 
the defendants were not common carriers of coal from the Shincliffe 
station, and that they were entitled to charge at the merchandise rate 
for coals sent as samples. The station at Shincliffe was a very small 
one, the accommodation for coal and me ‘chandise traffic being limited, 
and totally unsuited fur general coal traffic. The judge (Martin), 
in summing up, observed that the railway companies of England were 
practically the common carriers of the kingdom, for such were the 
facilities they possessed that they had excluded and superseded the 
old common carriers of the country. All these companies obtained 
Acts of Parliament, which were, in fact, bargains with the public that 
they would conduct their busi in compliance with such Acts of 
Parliament. In the present case, the question for the jury to decide 
was—tirst, in fact, whether the y were carriers of 
coal. With respect to this latter question, the company undertook to 
convey from the Shincliffe Railway station, according to a notice put 

up at that station, coals, coke, culm, and cinders, at the rate of 1d. 
per ton per mile for a distance of thirty miles and upwards. This 
notice, which any person could read, showed that the company held 
themselves liable to carry coals after this prescribed rate. For the 
defendants, it was said that the coal business was one of a gigantic 











character, and that it was so difficult to carry on, that it was impos- 
sible to convey coal except under special arrangement. That might 
be railway law, but the company were bound to do business as the 
| law of the land prescribed. Then with respect to another point. The 
| company were required to treat all parties alike, and give equal faci- 
lities to all who used their lines. If the jury should be of opinion 
that the charge of 10s. 10d. was excessive, and that only ld. wf 
ton per mile ought to have been paid, the plaintiff would be entitled 
to a verdict of 53. 8d., being the excess over 5s, 2d., the proper 
charge; and secondly, if they should think that the company were 
common carriers of coal from the Shincliffe station, and refused to 
carry, the plaintiff would be entitled to a verdict for damages, and 
perhaps 1s. would be sufficient for such special damage. ‘The jury 
found a verdict for the plaintiff, for 5s. 8d. on the first point, and also 
for the plaintiff on the second—damages, 1s. The plaintiff consented 
| to give up the point in his favour as to the le. damages, but said he 
| considered that the company were bound to convey coal for him from 
the Shincliffe station. The judge, who certified for costs, granted 
leave to the defendants to move as to the counts for not acceptin 
and carrying the sacks of coals of the plaintiff upon the 25th of April, 
and on the 8th of May. In another case, “ Walker v, the Midland 
Railway Company,” the plaintiff, an artist, at Doncaster, sought to re- 
cover compensation from the defendants for an injury sustained by the 
negligence of their servants. On the 11th of October last, he was in 
a second-class carri attached to a train which proceeded from 
Doncaster to Sheffield, and the train, instead of running into the 
station, ran into a coal train, which was standing upon a siding. 
The head of the plaintiff was driven violently against the back of the 
carriage, and he was severely stunned, his impression being at the 
time that his head was crushed in pieces. His back was also injured, 
but for some time he did not pay any t attention to himself. He 
gradually, however, became worse, and he found that he was not able 
to follow his ordinary occupation with the same advantage he had 
hitherto done. The plaintiff is twenty-seven years of age, and 
whereas, befure the pl wong his health bad been so good that he had 
no occasion to consult a surgeon, he had not been able to do any- 
thing since the 13th of February. His receipts, in 1858, were £24), 
and in 1859 £529. In the first-named year £182, and in 1859 £227 
had to be deducted for expenses. It seemed that the train was 
diverted from its course just previous to the accident by the points 
not acting, and hence the negligence that was attributed to the de- 
fendants. ‘The symptoms of the plaintiff were said to be the result of 
concussion of the brain, and his present state of health is so unfa-~ 
vourable that, if even he recovers, it will be a long time before he 
does so. The defendants admitted that there had been negligence 
on the part of one of their servants, and that they were bound to 
compensate the plaintiff; but it was contended that the case as to the 
injuries was an exaggeration. The jury awarded the p'aintiff £600. 
Mr. Charles Morton, inspector of coal mines, has proceeded against 
Mr. John Sheard, of Heckmondwike, for various violations of the 
Mining Act. The matter came before the Dews' magistrates, 





of workmen in the district belonging to the miners’ union is about 


and Mr, Sheard was charged with having neglected to attach to the 
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drawing-engine of his Quaker-lane Pit, Liversedge, an indicator to 
show the position of the Joad in the shaft, as required by law; also 
with having omitted to provide a proper steam-gauge and water- 
gauge to the boiler. The defendant was further accused of neglect- 
ing to prepare and produce a plan of his colliery workings. Other 
allegations charged him with having left unfenced the pumping pit, 
and three abandoned shafts connected with his Dale-lane Colliery, at 
Heckmondwike; also with having omitted to furnish an indicator for 
the drawing-engine, and a proper water-gauge for the steam boiler at 
the last-mentioned mine. ‘These offences having been clearly proved, 
the defendant was fined in various penalties amounting to £13 and 
costs. Previous proceedings of a similar character had been taken 
ogainst Mr. Sheard, who, altogether, will be mulcted in fines and 
costs to the tune of £70. 9 

The movement for reducing the hours of labour among railway 
engine-drivers and firemen continues. A memorial, which has heen 
adopted for presentation to the various locomotive super ntendents 
throughout the country, represents that the health and domestic 
comfort of the men is prejudicially affected by the long hour system, 
and asks that ten hours may be made the limit of a day’s work, the 
time to be counted from going to and leaving engines. An aggre- 
gate meeting of the men from various parts of the country is shortly 
to be held. 

The pier at Southport, of which copious details were recently 
given in these columns, will be opened on Thursday. 

In the north, the coal trade continues steady, without an advance, 
however, either in price or demand. The inquiry for coke is good, 
and arrangements for producing it are being extended. It is satis- 
factory in this age of universal strikes to find that the Newcastle 
chainmakers have succeeded in coming to terms with their employers, 
who, with one or two exceptions, have agreed to give the advance 
solicited. We read in the Newcastle Chronicle: —“ In the counties of 
Kent, Sussex, and Northampton, the iron trade is about to receive 
an extension. Two companies are being organised in the neigh- 


bourhood of Faversham, for the purpose of working the iron ore in | 
the two former counties, and shipping it to the Tyne and the Tees 
for the use of the furnaces in this district. ‘The vessels that bring | 


the iron here will take coal back again, and the freights by these 
return cargoes will be eased. The coals taken will be coking and 
household, for both of which kinds a great demand has sprung up since 
the opening of the Mid Kent and East Kent Railways. The coking 
coals will be made into coke by the railway companies, and for the 
household coals a ready market will be found in the towns along 
the new lines, which will get them cheaper snd easier by th’s 
route than by any other at present available. Our enterprising 
neighbours, Messrs. Bell Brothers, of Middlesbro’ and Wylam, 
have tested the Kentish ore, found it of excellent quality, and 
expressed themselves ready to enter into a contract with the pro- 
moters of the company for purchasing a large quantity both for 
melting and forge purpeses. ‘he demand for the Northamptonshire 
ironstone increased steadily, and the quality is found to improve. 
One Newcastle firm has recently tried it, and found it produced 
40 per cent. of iron. Mr. J. Morrison, of Newcastle, has some 
blast furnaces at Heyford, near Weedon-beck, Northamptonshire, 
which have recently been blown out in consequence of an_unfor- 
tunate difference with the parties who supply the ore.”—The 
foreign trade of the Tyne has increased very much of late years. 
In 1850 the number of oversea and foreigners coastwise ships 
entering the port was 2,420, while last year it was 6,855. On the 
afternoon of yesterday weck a new graving dock, constructed by 
Mr. James Laing, was opened with much celat, at Sunderland. 
Several first-class vessels are building at Workington, and a number 
of blast furnaces have been recently opened. A new and enlarged 
railway station has recently been opened at Maryport, and the coal 
trade appears to be busy, as new colliery works and coke ovens are 
being extended at various places by the side of the Maryport and 
Carlisle Railway. The following table exhibits the position of the 
blast furnaces in South Durham :— 

In. Out. Total. 


Fat »n—Bolckow and Vaughan .. .. .. .. 9 — 9 

o Clay Lane Company... «2 «- « «. 2 1 3 

“ Samuelson and Company oe os oe. © we oe 8 

Cargo Fleet—Cocl rane and Company.. .. «2 = «. 2 2 

* Cochrane and Company .. .. .. 8. le 4 

aa Gilkes, Wilson, Pease,and Co. .. .. 3 . 2 5 
Middlesbro’—Bolekow and Vaughan .. eo Boo = 3 

m Snowdon and Hopkins .. «2 «1 «« 2 +. — « 2 

Port Clarence - Bell Brothers os Ob a0 60 we @ ee Ewe 8 
Stockton—Holdsworth and Co. .. «.. .. of « 2 « 1. 8 
Norton—Warner, Lucas,and Co... .. .. « 2 .. 1. 3 
Darlington—South Durham Company « .. 2 .. 1 .. 3 
Witton Park—Bolekow and Vaughan... .. .. 3 . 1 .. 4 
Stanhope—Weardale Iron Company .. .. ««— « 2. . 1 
Towlaw—Weardale Iron Company .. a oa ae 
Consett — Derwent Iron Company... ok oe F ou 

52 23 74 


To further illustrate the position of affairs, we go back a little, and 
append the following figures, which show the number of furnaces in 
existence and in and out of blast at the dates mentioned :— 
In, Out. Total. 
June Ist, 1860 S «- Zl wo 74 


Aveta us, se oe BR te Os 


January Ist, 1860 « «¢ eo GS se 1 we @ 
July Ist, 1860.. «2 «eo o o 64 « 13 2. OF 
January 1st, 1850... .. «» « 58 « D8 « OF 
July 1st, 1868 .. .. «6 oe « 49 «2. Mh ow 
January Ist, 1858 .. .. oo. + 43 .. 1 .. 68 
November lst, 1857... .. «. 55 «© 7 o- 62 


A traction engine of 40-horse power has jast been turned out by 
Mr. Charles Burrell, of the St. Nicholas Works, Thetiord. The 
engine, which is capable of drawing fifty tons on a common road, 
embodies several improvements on boydell’s original patent, and is 
destined for the Brazils. One of Taylor's patent traction engines 
(termed “ steam elephants”) has been built at the Britannia Works, 
Birkenhead, for the Dutch Government, and has been found to act 
very efficiently. 

The boiler of a small stationary engine, lately purchased by Mr. R. 
{dwards, of Fordham, Cambs., for the purpose of driving the 
machinery in his workshops, in which is carried on the repair of 
steam engines, threshing, and other machines, exploded one day last 
week, demolishing the roof and part of the walls of the building in 
which it stood, injuring the adjacent buildings and destroying the 
engine. Mr. Walter Edwards, the owner's eldest son, was found, 
after the accident, lying insensible unler a heap of rafters, but 
though somewhat scalded and stunned at the time, he is not mich 
hurt. The workmen had, providentially, just left the building. Mr. 
dwards himself had just descended from off the boiler, where he 
had been standing oiling the engine prior to starting her, and had 
walked a few yards away, when the explosion took place. No 
cause can be assigned for the accident. The steam had been blowing 
off freely, and Mr. Edwards is contident that there was plenty of 
water. The boiler is only 24 in. in length, and the plates of it are 
three-sixteenths thick. 

The Doncaster Ironworks—at which business was recently inter- 


rupted—have been let to a firm in Manchester, and will shortly re- | 


sume operations, some of the former staff having been re-engaged. 

The management of the Midland Railway announces that on and 
after the 1st August next trains will run from the Rolleston junction 
along the branch which was made to Southwell some years since, but 
latterly has not been used except for the conveyance of coals and 
goods. This determination on the part of the directors has given 
rise to a movement for inducing the company to continue their line 
to Mansfield, which would no doubt prove a great benefit to that 
town, as well as to Newark and Southwell. 

The Manchester, Sheffield, and Lincolnshire Railway Company 
having determined on making the Grimsby fishing dock equal to 
public requirements, the execution of a principal portion of the 
timber department has been entrusted to Mr. Rutherford, contractor 
for certain other works contiguous to the new docks. 

A man named Bowtell has been convicted at the Chelmsford 
Assizes, and sentenced to twelve months’ hard labour, for altering a 



































Works, L. W.,nom.. | 

Welsh Forge Pig (allt™ 3 199 | 
Mine), at the Port. §” 
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signal on the Eastern Counties Railway, thereby endangering the 

conduct of the traffic. The circumstances of the case -of which 

Bowtell vouchsafed no exp!anation—were noticed at the time of their 

occurrence in the columns of Tue ENGINEER. 

British Metals are quoted Free on Board; Foreign in Bond. — Extra 
iusceo at for at the rates agreed by the trade, Brokeraz 
is not charged for buying except on Foreign Tin, 

44d, aa 425d Dis 
IRON, English Barand Bolt: = , | IRON, Swedish, Indian } ota iis ye 
in London...........prm 6 76 3 assortments, ... «+++ 
in Wales... oo 5136 , Russian CON Dtoarrive, 161) 0,, 
in Liv Poo 68 86 4, | STEKL, Swedish Keg, ham,, 1815 0 
og Btaffordehire Bars... 7100 ig Ditto, rolled » 18 vo, 

Se |Sheet,ingl pS RSu » 9 OO w Fagot .... 19 15 4, 

=8 Dbl. }2233 » 10100 ,,  SPELTER, onth 20 2 Guett 

Siu Psd» 8100 4 | To arrive 200 5,, 

2 =| Rod, round gers o 7100 Hard, remelted ° 19 0 0, 

= SIN 84. nas wo 7120 gg | ZING, im sheets ....--seee » 2619 vl 

SHIPPING IRON), 3 COPPER, Tile, 14 t0 28 1b..,, 102 10 0 

Staffordsh, Bars.J== 8 » 8 00 2% Tough Cake ..... - » 10810 0O,, 
Sheet, Single.....(FS= » YlvY , | Sheathing and bi v 0113 
Doubl Efe 1L 00 |, | Sheet... 00114 
Hoop. ...+ > 53 ” 8150 ,, Bottoms lo 
Rod, Roun © » 2 3. oes — v 010, 
Nail , Square, J “alt” 7wo , Yellow Metal... .....0+0+ * 0 9, 
IRON, Kails,in Wales, cash » 9% 7 6 nett South American, nom,..prinl04 0 
» oo Smonths» 5100 ,, + ditto r) 
in Staffordshire +» 700 
Railway Chairs, in Wales 4 5 o | 
” in Clyd 3176 . 
Pig No. 1, in Clyde.... 2116 } 
—a & 25ths) 2129 ,, 
No.1, in Wales.......08 300 , | ; 
No.1,in Tyne and Tees » 2120 , | nett 
Ditto, Forge .......006 £90 w» | wi 
Staffordshire Forge Pig my 
3150 a 
| 


(all Mine), at aed % 


Newpors, ls. prbs.less 





Acad Pig, Charcoal...,, 7100 | A 1 - 
| sSeotech Pig, No. 1, in 3 50 Do. at L’pool, 6d. .= 
Ipndoa ese ase - » | CANADA, Plates........ prin 13:0 € 2 
! ow 





|; QUICKSILVER.. r bottle 


The MeraL Market throughout the past month has been very inactive, 
| the business transacted being of a very limited character. Prices, however, 
| have not undergone any considerable change. ; 
| RAIL continue dull, and but few sales are reported this week. 
| $corcu Pié-1R0N has fluctuated this week between 51s. 9d. and 53s., the 
market closing at 52s. 6d. buyers, and 52s. 9d. sellers, cash, and 53s. 9d. 
for three months open, for Mixed Nos. Warrants, f.o.b. at Glasgow. 

SPELTER quiet, and prices nominally the same as last week. 

Copper in limited demand. 

LEAD without alteration. 

TiN.—In English there is a fair business doing. Banca rather flat at £136 
and £137; fine Straits, £131 and £132 per ton. 

TiN PLATES continue dull of sale. 


MOATE and CO., Metal Brokers, 


July 26th, 1860, 65, Old Broad-street, Lon:lon. 


1860. | 1859. | 1860, 


1 
per ett 





4% 4 sL£h perlosd— £56 £58/)4 s £8. 
Teak .... 210 1310 | 10 1012 0 | Yel. pine, per reduced C. | 
Quebec, red pine... 3 4 3 5 4 O| Canada, Ist quality]7 10 19 0/17 ©19 
yellow pine 3.0 315) 3 0 315) 2nd do. ..12 lv 13 6) 10 lo ILL 
St.John, N.B,yel.5 0 6 0) 5 0 6 o) Archangel, yellow..14 015 0.14 015 0 
Quebec, oak,white.. 5 © 510 | 510 6 10) St. Petersburg,yel 3210 33 10) LL 10 12 ¢ 
birch...... 4 0 4 5| 310 4 O)||Finland,.......... 910 10 0) 91010) 
Memel...0 0 0 0 | O 0 O O)||Memel............ 015 6) 010151 
CIM cer eeeee 310 410 | 310 410) Gothenburg,yellow.ly 0 12 0) 9 1) 12 1) 
Dantsic, oak 310 6 0} 310 510)) white., ll ¢} 9 oh v 
fir. 215 4 0)| 3 0 4 0| Gefle, yellow 32 0 lL lo 43 
Memel, fir 35 4 0) 3 5 4 0) Soderhamn. uO dv ak Ol k 
iga... 3 5 310 | 315 O O| Christiania,perC. | 
Swedish... + 210 215'3 0 8 5) 12f by 3 by 9> 920 24 0 20026 » 
Masis,Quebecrdpine 5 0 7 0 | 6 O 8 O}| in. .....yellow | 
Ipine5 0 60, 5070 eee | 015 16 01s 1k 
edpine....0 0 0 0 | 0 0 0 0 || perd0ft, 3in... 
Lathwood,Dantsc.fm 710 810 | 610 7 0 ||Staves, perstandard M | 
Peters. 9 10 10 10 | 8 O 8 10| Quebec, pipe....... 60% g0070 & 
| 
} 


St. 50 0 
Deals, per ©, 12 ft. by ose. ‘ ; i . puncheon..18 0 224) 299 22 + 
Quebec, whitesprucelS 018 0 (15 019 0 |Baltic, crown i v 
St. Jobn,whitesprucel4 10 17 0 (14 0 1610'! iets 200 0 210 0-239 0 240 








SCOTCH PIG IRON REPORT. 
No. 1 Gartsherrie .. .. 54s. 6d. f.0.b, Glasgow. 
G.M. Od do. 


» i L cc ce Sila Of. = 
‘ Do. -— ae oe do, 
M:Nos. Do. «. .. 518.00. yy do. 
WARRANTS, 

( Cash prompt... .. 52s. 3/. per ton. 
3-5ths No. !and)imo., open,.. .. 52s. 61. do. 
Sdthe ., 8 .- SMC, » «co o S8a.00. do. 

BD es o» eo ee 683.00, do, 
MANUFACTURED IRON. 


Bars, Govan .. oc co Sf Ma. Od. 
», Common oo ce ee eT Ga, Od. 


Drumpellar, Common ... .. £7 2s. Gd. 
Do. Best.. - &8 2s. Gd. 
Plates and sheets .. . £10 and £ll, 
Rails eo co co co co 7 &. Od, 
Pipes én ae a8 £5 Os, Od, 


44 0s, Od. Nett cash. 
Giaseow, 25th July, 1860. 

Since last week’s report the Pig-iron Market has been steady, but prices 
rather in favour of buyers. 

Opening at 52s., we declined on Saturday to 51s. 7jd.; but with the 
increased demand, and improved export returns, prices advanced, and 
to-day we close, buyers 52s., sellers 52s. 3d. cash. 

Shipping Iron in good request. Exports last week were 14,400 tons, 
against 14,093 tons corresponding weekwf last year. 


Suaw anv Tuomson, Metal Brokers. 


Chairs oo ee 





Tue consumption of coals in Russia has risen very rapidly since 
the last war. In 1857, the quantity imported into St. Petersburg 
was 142,000 tons, while, in 1858, the quantity shipped to the same 
port was 270,000 tons, giving an increase of 128,000 tons in that 
city alone. There is considerable demand for them for use in steam- 
boats, manufactories, and, to a certain extent, in railways; they are 
also used in workshops and factories. Hitherto it has been con- 
sidered more economical and less injurious to the machinery to use 
wood, but the supply of wood not being equal to the demand, and 
railways extending so rapidly in Russia, the use of coal there is 
likely greatly to increase. ‘The mines in the Ural Mountains will 
probably reduce the demand a little when they get into proper 
| working order, and railways are opened out that far East, but that 
| will not be for some years to come. The Russian Government uses 
annually in St. Petersburg 35,000 tons, the price for steam purposes 
being about 24s. per ton—for house purposes about 30s. per ton, 
| delivered.—-Neweastle Chronicle. 

Dr. Cnarves Hetscu has recently been making investigations 
| into the disputed question of arsenic-eating in Styria, regarding 
which it is so difficult to obtain information, as the greatest secresy 
| is observed by the arsenic-eaters. ‘They obtain it in an illicit manner 
from the Tyrolese, as it is difficult to piocure it otherwise, the law 
| prohibiting its purchase without a doctor's certificate. But Dr. Heisch 
has now settled beyond further dispute that arsenic is really eaten 
by the Styrian peasantry, and that, too, in the most iucredible 
| quantities. One person, who confessed to its use, commenced with 
three grains per diem—a dose we should consider fatal—and gradu- 
ally incre it, till now, in his forty-fifth year, he takes twenty- 
three grains of pure white arsenic in his coffee daily! The com- 
plexion is said to be much improved, and the countenance made to 
appear exceedingly juvenile by the use of this potent drug. The 
woodmen and hunters of the Tyrol also take it to improve their 
wind and prevent fatigue. As a rule, the arsenic-eaters are very 
long-lived, but invariab! y die suddenly at last. The effects of leaving 
| it off when one is once habituated to its use almost equal in horror 
| those which de Quincey narrates as the result of his leaving off 
' opium. 
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A Birv's Eye View or Lonpon. — Viewed from the highest 
points, from Highgate or Hampstead, the Monument, or the upper 
gallery of St. Paul’s Cathedral, even when the atmosphere is clear, 
the extent of London is such that great districts teeming with life 
vanish into a hazy distance, which prevents any complete picture. 
Seen from over the dome of St. Paul’s the appearanceis singular. The 
men and women, the horses and carriages, appear like mere specks. 
The houses and buildings are dwarfed to the size of children’s toys. 
That moving figure which looks like a pigmy in contrast with the 
great statues on Wren’s church, may be a lord mayor of London, a 
capitalist whose means are boundless, a chief minister of State, or 
one of those lions of literature who have a world-wide fame. How 
small is the figure in comparison with the extent and movement 
around! How great is the praise due to those who, amongst such a 
multitude, rise to distinction! Many thoughts are caused by the 
sights presented from this spot, and the mind forms pictures of times 
gone by, running over 2,000 years, during which the capital has been 
growing to its present size.— Builder. 


Covertnc Zinc wit Brass or Coprer.—To give zine a coat 
of copper or brass for the purpose of subsequent silvering or gilding, 
t'e following solutions are used:—For copper alone, a solution of 
sulphate of copper, saturated at the common temperature, is mixed 
with a solution of cyanide of potassium, adding as much of the 
Jatter as is necessary to dissolve the precipitate thrown down at 
first. The hydrocyanic acid disengaged during this operation must 
be carried off by a draft or flue. When the mixture is clear, one- 
tenth or one-fifth of its volume of liquor ammoniz is added, and 
diluted with water to a density of 8 deg. Beaume. For brass, blue 
and white vitriol are used in equal proportions, and prepared as 
before. Two parts of sulphate of zinc and one of sulphate of copper 
give a bright brass coating. Previous to their dipping, the evtldies 
of azine are rubbed thoroughly with finely powdered pumice stone 
and rinsed with water, after which manipulation they are placed in 
the bath, and remain there twenty-four hours. After that time 
they are again rinsed in water, and simply wiped off. The copper 
or brass coating has a very bright look, as if polished, and adheres 
perfectly. The thickness of the coat may be increased afterwards 
by the aid of a battery.—Le Technologiste. 


Prevention or Deatn sy CuLorororm.—The Academy of 
Sciences has just received a highly interesting communication from 
Dr. Ozanam, on the power possessed by oxygen of neutralising the 
deleterious effects of chloroform, as well as of ether, although the 
latter anesthetic is by far the safer of the two. Dr. Ozanam, starting 
from the principle that these substances owe their efficacy to the 
carbon they contain, and which they present to the animal economy 
under a form susceptible of easy assimilation, arrived very naturally 
at the conclusion, that, conversely, the combustion of this carbon 
oxygen must relieve the blood in the case of that assimilation being 


| carried too far. He has, therefore, instituted a series of experiments, 


in which he first povene insensibility by chloroform, allowing the 
animal under trial to come t» itself again naturally, that is, through 
the gradual agency of the ambient air, and then administered chloro- 
form again in order to awaken it by oxygen. The general result 
was, that the animal always returned to consciousness much sooner 
by oxygen than by atmospheric air, the difference of time amounting 
sometimes to upwards of one-half. Many of Dr. Ozanam’s subjects 
had been chloroformed to such a degree as to render the palpitations 
of the heart imperceptible, respiration extremely feeble, and death 
imminent, and yet, no sooner were they subjected to the beneficent 
action of oxygen, than breathing became strong and regular, and 
the subject revived more speedily. Las‘ly, to render the result 
clearer and more evident, the animal was made to inhale at the same 
time a current of ether in its volatilised state, and one of oxygen. 
The subject inhaled in this experiment upwards of 15 grammes of 
ether, and was twelve minutes before it fell asleep; and even then 
its slumber was so slight, that it awoke spontaneously at the end of 
a minute and a half, although the current of oxygen had been dis- 
continued. The experiment was repeated with chloroform instead 
of ether; after the lapse of eight minutes, during which 15 grammes 
of chloroform had been inhaled, the subject was still awake, and a 
few instants after the inhalation had been discontinued, it returned 
to its normal state. Dr. Ozanam therefore recommends practitioners 
always to have a supply of oxygen ready whenever they have 
recourse to chloroform ; since oxygen, although it will not recal the 
patient to life when real death has ensued, will nevertheless, by 
timely application while there is still the smallest remnant of breath- 
ing power left, most certainly prevent the final catastrophe from 
occurring. 


Cnernovre.—The facility with which Cherbourg is thrown open 
to foreigners is astonishing to those who are acquainted with the 
vigilance and suspicious jealousy of our own Government, in reference 
to the inspection of our dockyards and arsenals by strangers.. An 
gentleman with his passport in form, who waits on the Port Admiral, 
and can give a good reason for his desire to inspect the establish - 
ment, is admitted without hesitation into Cherbourg. ‘Thus it was 
that we marched along the interminable piles of buildings and over 
the massive pavement « f the arsenal, duly accompanied by an honest 
gendarme, who seemed only too happy to give us every information 
in his power. On all the long ranges of slips there was only one 
ship, aftwo decker, and she was undergoing the process of lengthening. 
The forms are, for the most part, empty—or are only oceupied by 
very small steamers undergoing repair, intended for the service of 
the port. In the large basin, at the opening of which her Majesty 
was present, there lay two old liners—one about to be broken up, 
two unmasted frigates, and one screw corvette; but in the wet and 
dry dozks, at the extremity of the basin, the Bayard, the Napoleon, 
the Arcole, and the Austerlitz were under repair, and a large new 
screw two-decker, just launched, was being completed. In the 
western basin a number of artificers were engaged in fitting out the 
steam yacht in which Prince Louis Nap leon intended to take a 
pleasure excursion. In an adjoining basin lay a sharp, narrow, 
wall-sided craft, about the size of a heavy steam-sloop, and certainly 
not 200 ft. long; her masts were not stepped, and not a man ap- 
peared to be working upon her. We were attracted to look at 
her by the heavy scantling of the hull, as well as by a pro- 
jecting ledge of an external sheathing of plank which appeared 
all round her just above the water line — her port-sills were 
certainly not 7 ft. clear of the water, and her bows and stern were, 
on examination, as uarrow and sharp as thoze of a Thames boat. 
“ And what is the name of that vessel?” said we, to our gendarme. 
“That is La Normandie,” said he, “she is to be covered witha 
cuirass of steel plates, which will resist cannon shot.” ‘Ts this one 
of the frégates blindées of which we have heard so much?” “ Ah, 
yes, itis.” “ But she is not ready.” “No; but La Gloire is very 
nearly completed at Brest or Toulon.” “And where are the sieel plates 
for this vessel?” “They are being made in the Government 
foundries,” said the gendarme. And this, then, was the terrible 
steel-coated ship, armed with a trenchant blade, which was to cut up 
line-of-battle ships into chips, and which, according to the excited 
imaginations of French journalists and American travellers, was 
prepared for service at a moment’s notice! It seemed to us very 
doubtful whether she can ever float on the seas with open ports at 
all, when her iron mail is puton. Assuredly a more serious respon- 
sibility never devolved on officer or seaman than the charge of such 
a craft in the smallest breeze of wind. ‘The piles of rifled guns and 
heaps of conical shet in the armoury are not without their signiti- 
cance. But, after seeing La Normandie, and the condition she was 
in, we were better satisfied as to the peaceful intentions of the 
French Government than if we had read a dozen articles from the 
pen of M. Grandguillot, or a score of official remonstrances in the 
pages of the Moniteur. Any second-rate dockyard in England ex- 
hibits more signs of bustle and preparation ; but it must be admitted, 
in their magnificent reserve of 8,000 men at Cherbourg, the French 
find themselves in the possession of the results of a great deal of 
care and elaborate effort which we might envy. It did not appear to 
us, notwithstanding, that such an immense number of sailors were 
stationed in the place; but one of the officers affirmed that they 
amounted to that number.—Army and Navy Gazette. 























Avevusr 3, 1860. 





THE ENGINEER. 


69 








ROYAL INSTITUTION OF GREAT BRITAIN. 
Sir Roperick I. Murcutsoy, D.C.L., F.R.S., Vice-President, 
in the Chair. 


ON THE DEVONIAN FOSSILS OF DEVON AND CORNWALL, 
WITH SPECIAL REFERENCE TO THE COLLECTION PRE- 
SENTED TO THE OXFORD UNIVERSITY MUSEUM, IN CON- 
NECTION WITH THE BURDETT-COUTTS GEOLOGICAL 
SCHOLARSHIP. 


By Witu1aM PenGsELty, Esq., F.G.S. 


Tue speaker, in commencing, called attention to the great variety 
of rock-formations in Devonshire, and stated that, with the doubtful 
exception of the crystalline schists extending from the Start to the 
Bolt, the limestones, slates, and associated sandstones, of both the 
south and the extreme north of the county, are the oldest rocks in 
it; that they belong to what is known to geologists as the Devonian 
of the world; that is, they are the equivalents or contemporaries 
of the old red sandstones of Scotland and other districts; that Professor 
Sedgwick regards them as divisible into three groups—namely, the 
Plymouth, or oldest, the Dartmouth, and the Barnstaple groups; 
that only the two first occur in South Devon, whilst three are 
found in the north of the county; that the second, or Dartmouth 
group, has not been found to contain organic remains; that the 
richly fossiliferous beds of South Petherwin, in Cornwall, belong to 
the Barnstaple series, whilst the slates of Looe, Polperro, and other 
parts of the same county, belong to the Plymouth group. : 

He then said—* Doubtless you have all learned from the public 
prints that two geological scholarships have recently been founded 
at Oxford. Were this the time and place, it would have given me 
great pleasure to have expressed my grateful sense of the service 
which the foundress has rendered to geology, and through it to 
science generally, in thus not only giving a stimulus to the study 
of it in a place so every way important as that ancient seat of 
learning, but also by recognising it as a desirable, if not, indeed, an 
essential, part of the education of the general student, ‘and espe- 
cially of those destined for the ministry of the church, if they would 
hope to maintain the position which the interests of religion require 
them to maintain.’* These words are a quotation from the document 
drawn up by the foundress, and pted or endorsed by the University 
authorities. Truly the day has passed away when the prevalent 
feeling was echoed by the sarcasm of the poet :— 

‘Some drill and bore 
The solid earth, and from the strata there 
Extract a register, by which we learn 
That He who made it and revealed its date 
To Moses, was mistaken in its age.’—Cowper. 

“My object, however, in alluding to this subject, here and now, is 
just to say that a collection of the Devonian fossils of Devon and 
Cornwall, which I had the honour to make at the request of the 
foundress, was presented by her to the Oxford University Museum, 
in connection with the scholarships. In drawing up a brief account 
of this collection, some of the salient facts connecte 
of the district under consideration were brought somewhat promi- 
nently and, in a certain degree, methodically before me; hence this 
evening’s discourse. The fossils on the table are from my own 
private, not the Oxford, collection ; but duplicates of many of them 
will be found in that series, whilst several of the corals are the 
specimens figured in the monograph, on the British Devonian Fossil 
Corals, issued by the Palzontographical Society.” 

Mr. Pengelly then proceeded to, what may be called, the statistical 
part of his subject,t remarking that the tables at present before us 
must be regarded as merely representing our momentary knowledge, 
as in all probability many new fossils would be hereafter discovered ; 
the figures, however, would probably always express tolerably 
exact proportions or relative numbers. 

The following is a brief summary of this part of the discourse. 
Of the twenty-seven classes into which the mag Flora and 
Fauna are divided, fifteen only are represented by the fossils of the 
Devonian rocks, whether fonnd in Britain or elsewhere in the world ; 
as is shown in the following table:— 

REPRESENTED CLASSES. 





with the fossils 


UNREPRESENTED CLASSES, 


Cellulares.* Dicotyledones, 
* Monocotyledones, * Infusoria, 
Amorphozoa. Foraminifera, 
Zoophyta. Entozoa. 
Echinodermata, Acalepha. 

* Annelida.e Myriopoda, 
*Cirrepedia.® Arachnida. 
Crustacea, Insecta. 
Bryozoa. Tunicata. 
BRACHIOPODA. Reptilia, 
Lamellibranchiata, Aves. 

* Pleropoda,* Mammalia. 
Gasteropoda. 

CEPHALOPODA. 

Pisces. * 





Those printed in italics appear to have been poor in species. It 
must be remembered, however, that some of them are similarly 
characterised in the existing creation; the classes in capitals con- 
tained a — number of species than they do at present; those 

receded by an asterisk do not yo to have been met with in 

evonian rocks in any part of the British Isles, and those succeeded 
by the same mark are not recorded as having been found amongst 
the Devonian fossils of Devon and Cornw The district last 
named has yielded 340 species, of which sixty are also found in 
continental Europe, six in America, and one in New South Wales. 
Seven of the 340 species appear to have existed in the preceding or 
Silurian age, whilst about sixty passed over to the next, or 
Carboniferous, period. Many of the fossils of Devon and Cornwall 
appear to have had a very limited geographical range; thus 186 
species, more than half the entire series, are peculiar to South Devon, 
whilst there is but one common to the contemporary deposits of 
North and South Devon and Cornwall, and not more than six 
common to any two of them. 

Mr. cnn ge | then proceeded to give a brief description of some of 
the classes. There are, he thinks, many more species of sponges in 
Devonshire and Cornwall than have generally been recognised ; some 
have never been described, whilst others have been regarded as corals, 
In 1843, Mr. Peach brought certain fossils, which Mr. Couch had then 
recently discovered at Polperro, in Cornwall, before the geological 
section of the British Association, during its meeting at Cork: they 
were pronounced to be ichthyolites; and this was probably the more 
readily believed from the fact that it was well known that the con- 
temporary rocks of Scotland had yielded fossil fish in great 
numbers, and there seemed no reason for their non-appearance in 
Cornwall. Mr. Peach traced these fossils from near Fowey Harbour 
to Talland Sands, about two miles west of Looe. They were sub- 
ay found by the speaker along the entire south coast of 
Cornwall from Talland to the Rame Head, on the banks of the 
River Fowey, at Bodrethen, on the north coast of Cornwall, and at 
Mudstone Bay, near Brixham, in Devonshire. Specimens were sent 
to the late Mr. Hugh Miller, who at first confirmed their ichthyic 
claims; but, subsequently, in a paper read before the Royal Physical 
Society of Edinburgh, he doubted “whether their true place in the 
scale of being had been determined,” and epee them “the 
most puzzling things he had ever seen; riddles on which to exercise 
the ingenuity of the palzontologist.” Soon afterwards Professor 
McCoy declared them to be sponges merely, established for them the 
new genus Steganodictyum, and showed that they belong to two 
species, S. Cornubicum and 8. Carteri. 

According to the authors of the monograph on the subject, issued 
by the P, wontographical Society, the Devonian rocks of Devon 
and Cornwall have yielded forty-nine species of fossil corals, belong- 


ing to twenty genera, six families, and three sub-orders; three of 





* Times Newspaper, February 9th, 1800. 
of the discourse was illustrated with tables suspended 
walls, w the speaker had compiled from the writings of Bronn, Pro- 


fessor Morris of British 
Sek a aed. Fossils, and the monograph of the 





the species are also found in Silurian rocks, but no carboniferous 
“Gene cite had geographical range than oth 
me of the species a greater p ran an others. 
Favorites Goldfussi, for example, being found in Dovenlen rocks in 
Britain, continental Europe, North America, and New South Wales, 
being, in fact, the most decided cosmopolite amongst them; whilst 
Chonophyllum per foli. like many others, appears to have been 
contined to Britain. It seems tolerably safe to infer from this fact 
that the former hardier, more plastic, and (if the word is 
allowable) more adaptable constitutions than the latter; and were 
more capable of enduring such a variety of physical and thermal 
conditions, as in the present phase of our planet's existence may be 
said almost invariably to accompany removal to localities so widely 
separated as Europe, America, and Australia. Nor would it, 
probably, be considered a very unwarrantable extension of the 
rinciple here involved, to conclude that such species would be the 
east affected by the thermal and physical changes, which we are 
not without reason for believing considerable lapses of time have 
always produced in any one and the same given area; changes, not 
improbably, very much of the same character obtaining in widely 
separated times in the same locality, as in widely separated localities 
in the same time. Taking this principle as a guide, it might 
have been expected that species having a wide geographical 
distribution would be equally remarkable for their specific 
longevity, and that such as were confined to a limited area 
disappeared from the stage of existence in a comparatively 
short time. In the case under consideration, however, the facts do 
not harmonise with such conclusions; Favorites Goldfussi, found in 
the most widely separated parts of the earth, appears to have com- 
menced and closed its existence within the limits of the Devonian 
period; whilst Chonophyllum perfoliatum, confined geographically, so 
far as is at present known to the British area, was a member of the 
Silurian as well as of the Devonian fauna. The gigantic size of 
some of the corallums—Favorites Goldfussi has been found upwards 
of 2 ft. in diameter—seems to imply that the climate of European 
latitudes was warmer, or at least that the winters were less cold, 
during the Devonian age than at present. The fossil coral reefs of 
Torquay and — suggest that the old Devonian sea was not at 
first of profound depth,. that ~ then as now the reef-building 
zoophytes did not labour at r= is exceeding twenty-five fathoms ; 
whilst the facts that some of the limestone sections reveal an aggre- 
gate thickness greatly exceeding this depth, and that every stratum 
in them is richly charged with fossil corals, seem explicable only on 
the supposition that the area was one of slow, gradual, and long- 
continued subsidence. 

The Pterygotus, the “seraphim” of the Scotch quarrymen, 
does not occur in Devonshire or Cornwall. With one exception 
only, the crustaceans are all trilobites. Amongst them, that 
named Timerocephalus levis occurs under somewhat remark- 
able circumstances. So far as is at present known, it has been 
found only in one locality, namely, on the fianks of a bill 
called Knowles, near Newton Abbott, in South Devon, and 
no other fossil of any kind has been found there; on this 
point, our present knowledge is expressed by saying, “ there is but 
one locality for the fossil, and but one fossil for the locality.” Man 
hundreds of specimens of it have been found, and a very comtheniiite 
number of them have passed through the hands of the speaker; he 
knew of but two instances in which the head was found attached to 
the thorax. On splitting a stone, and thereby disclosing one of 
these trilobites, excepting in the two cases just named, the head was 
not visible; or, what was very much more frequently the case, one 
half of the stone was found to contain the thorax and tail united, 
and the impression of the head; whilst in the other half were found 
the head and the impression of the body, and always in such a way 
as to show that the heal had been severed from the body, removed a 
short distance from it (as if drawn or pushed forward), and inverted ; 
there were never any indications of eyes, and not unfrequently the 
tail appeared somewhat truncated, as if its terminal margin were 
slightly folded under. It is clear that an inversion of the head 
might have been effected, either by a semirotation at right angles to 
the axis of the body, or in the direction of that axis; but as the 
anterior margin of the head was always found nearest the thorax, 
it is clear that the motion had been of the latter kind. The rock in 
which the fossil occurs has been mee by Mr. Sorby and others 
to be a volcanic ash; and this without reference to, or knowledge of, 
any cere respecting the facts connected with the trilobites. 
Knowles hill, on the flanks of which they occur, is a mass of green- 
stone, and is so marked in the map published by the Geological 
Survey. 

‘Aanoting to Burmeister it is probable “that these animals 
(trilobites) moved only by swimming ; that they swam close beneath 
the surface in an inverted position, the belly upwards, the back 
downwards, and that they made use of their power of rolling them- 
selves into a ball as a defence against attacks from above ; that they 
lived gregariously in vast numbers, chiefly of one species."* The 
facts connected with this fossil, which have been described, seem 
capable of explanation by supposing that a shower of volcanic ashes, 
falling into the ancient Devonian sea in the Newton area, alarmed a 
shoal of these trilobites just then swimming by, and thereby caused 
them instinctively to roll themselves up for defence; that the con- 
tinuation of the shower, and possibly the presence of noxious gases, 
killed the unfortunate crustaceans in the rolled-up posture; that 
their centre of gravity was so situated as to cause them all to sink to 
the bottom on their backs; that they were inhumed in the heap of 
ashes, which, by accumulating vay rapidly and in great quantity, 
produced a pressure sufficient to flatten the body, and with a few 
and very slight exceptions, the tail also, to dislocate the head (the 
line of union of the head and thorax being the line of least re- 
sistance), and after the manner in which slaty cleavage in rocks is 
probably produced, to thrust the head some little distance in advance 
of the body. By such a process the head would be inverted, and in 
such a way that the severed parts of the creature would take the 
relative positions which have been described. 

Though with the exception of a scale of holoptychius found, ac- 
cording to Professor Phillips, at Meadfoot, near Torquay, ichthyo- 
lites are not recorded as occurring in the Devonian rocks of Devon 
and Cornwall, it is nevertheless certain that fish did exist within 
the area, at the time under consideration. The speaker exhibited a 
fossil which he had found in the Devonian slates at Looe, in Corn- 
wall, and which Sir Philip Egerton, and other eminent palwonto- 
logists, had pronounced to be an ichthyodortlite, or defence-spine of 
a fish. 

In conclusion, Mr. aay remarked, that the time to which he 
was limited had compelled him to be more hurried in his descriptions 
than he could have wished, to omit all mention of the echinoderms, 
and the various classes of shells, more or less abundant amongst the 
fossils he had been considering, and had only allowed him to strike 
certain veins of thought which it would have been desirable to have 
worked thoroughly. 





* Burmeister’s Trilobites, Ray Society, page 52. 








Tur Farner or Rivers.—A writer, referring to the vastness of 
the pe pg River, says :—“ It extends 2,100 miles from the frozen 
regions of the North to the sunny South, and with the Missouri 
River is 4,500 milesinlength. It would reach from New York across 
the Atlantic Ocean, or from France to Turkey and the Caspian Sea. 
Its average depth is 50 ft., and its width half a mile. ‘The floods are 
more than a month travelling from its source to its delta. The trappers 
can exchange the furs of animals caught by them on the Upper 
Mississippi for the tropical fruits gathered on the banks below. The 
total value of steamers afloat on the river and its tributaries is more 
than 60,000,000 dols., numbering 1,600 boats, with more than twice 
the steamboat tonnage of England. It drains an area of 1,200,000 
square miles, and washes the shores of twelve powerful states. In 
one single reservoir at Lake Pepin, between Wisconsin and Minne- 
sota, 2,500 miles from the sea, the navies of the world might safely 
ride at anchor.” 





—— 


ON A NEW MODE OF OBTAINING A BLAST OF 
AIR, STEAM, OR OTHER AERIFORM FLUIDS 
OF VERY HIGH TEMPERATURE, APPLICABLE 


TO HOT BLAST STOVES FOR BLAST FUR- 
NACES, &c. &c. 


By Mr. E. A. Cowrrr.* 


On submitting a paper for the consideration of the mechanical 
section of this association, the author does not propose to dwell at 
length on the various plans that have been advocated by different 
individuals, but will simply enumerate a few of those most com- 
monly adopted, as no doubt many of the members present are fully 
conversant with the nature of all ordinary modes of obtaining either 
hot steam or hot air for manufacturi: 4 The admirable 
and thoroughly scientific invention of the hot blast furnace, by 
Neilson, in 1829, at once called into existence a very simple form of 
heater, consisting of a plain, rectangular box of sufficient dimen- 
sions, placed over a fire, the blast of air being blown into it at one 
end, and being allowed to pass out at the other, Another plan 
consisted of a spiral pipe, like the worm of a still, placed, of course, 
in an oven with a fire in the centre. Another re (still at work in 
certain districts) consists of a similar spiral coil Jaid horizontally in 
an oven. Again, one plan, which is very comenenty Gee con 
sists of a series of arched or “U pipes,” spanning backwards and 
forwards between two large horizontal main pipes, the fire being in 
the centre, so that the air passes and repasses over the fire several 
times before it gets throu 4 the oven; and lastly, a plan has been 
used to some extent, in which each upright heating pipe is cast with 
a division up the centre, reaching nearly to the top, so that the air 
passes up one side of the pipe and down the other side; the lower 
end only being divided and jointed into two different mains, the 
mains themselves being curved horizontally, the better to allow for 
contraction and expansion by variation of temperature, A large 
mass of brickwork is introduced into the centre of this kind of oven 
in order to equalise as far as possible the temperature, Notwith- 
standing, however, all the expedients yet — the constant 
varying temperature of the fire and the variations in the coolin, 
power of the blast (owing to occasional stoppages during the time o’ 
tapping the blast furnaces, &c.), cause such continual contractions 
and expansions to take place, as to very seriously injure the joints 
of the pipes, and thus give rise to great leakage and loss of blast, 
which is estimated by many experienced ironmasters at 20 to 25 
per cent. of the whole quantity; and indeed something yery like 
this loss is proved by the fact that the blast engine will generally 
work at slow speed even when all the valves are shut. 

Many ironmasters have attempted to raise the temperature of the 
blast as high as possible, but the destruction of the iron heating 
pipes that has ensued as soon vy any further increase in tem- 

rature. Indeed, it is obvious that the difference in temperature 
rete the fire and the air in the pipe must be the sum of the dif- 
ference between the fire and the pipe, and between the pipe and the 
air inside it; and as the heat produced by a coal fire is about 4,000 
deg. Fah., and the specific heat of air is but small, it is not to be 
wondered at if sometimes the pipes get ruined from the air inside . 
them not keeping them cool enough; this is particularly likely to 
happen if any stoppage or deficiency occurs in the supply of blast ; 
and if this takes place suddenly, so that the fire cannot be consi- 
derably damped, some mischief is sure to be done to the apparatus. 

The products of combustion escape from ordinary stoves at about 
1,250 deg. to 1,500 deg., when the blast is only about 700 deg. or 
thereabouts; the economy of fuel, therefore, for work done, is very 
low, and is still lower when high temperatures are used, 

The plan to which it is now wished to call the attention of the 
members of the association is the adoption of the principle of Mr. 
Siemens’ Regenerator Furnace, adapted for the special purpose of 
heating blast, and enclosing it in air-tight case, or “ metal skin,” 
and by which it is possible to obtain blast of as high a te ure as 
the most refractory material will stand, and to abstract the whole of 
the heat from the fuel used. . This result, 4 o> oupeet, vis., 
great economy with very hig obtained entirely without 
any iron cuntnens being pas to an injuriously high tempera: ure, 
as the whole of the cast-iron pipes and mains are entirely swept 
away, and only fire-brick or other good tory material is exposed 
to the fire, so that the whole of the cost and wear and tear of the cast- 
tron pipes is at once done away with. 


It will, perhaps, not be considered altogether superfluous if the 
attention of the members is first called to the principle of the rege- 
nerator, which has been described by Mr. Siemens before in this 
room, and which is in successful operation in melting and heating 
steel, iron, &c. 

The regenerator consists, in the first place, of a chamber in which 
is placed a large number of pieces of any refractory material, at a 
small distance apart, so that the fire and products of combustion 
can, at pleasure, be passed through the chamber a them ; 
they thus become heated, but they do not become equally heated, 
as those nearest the fire, or source of heat, absorb the greatest 
amount of heat, then those next to them a somewhat less amount, 
the next still Jess, and so on, until at last there is no useful heat left 
in the products of bustion; for it is clear that if the pieces of 
refractory matrrial are at a lower temperature than the products of 
combustion, they will take some heat, and thus rob each cubic 
inch of air of its heat as it comes in contact with, and passes, the 
pieces of material used in the regenerator, so that it is impossible for 
any heat to escape or get through, unless, indeed, the heating pro- 
cess were continued so long that the whole regenerator was hot com- 
pletely through, from end to end, which, of course, might be done, 
though it would take very many hours to accomplish it. 

The next operation is to absorb or utilise the heat so taken up by 
the regenerator; and this is accomplished by shutting off the supply 
of heat, and turning the air to be heated through the in 
the opposite direction, so that it first comes in contact with the cool 
end, and therefore commences by taking up only a little heat; then, 
as it strikes the next set of pieces of material in the nerator, it 
takes up a little more heat, as they are a little hotter than the first ; 
then, as it passes on, it takes up more and more heat as it comes in 
contact with each strata of heated material, until the air issues at 
the hot end of the regenerator at very nearly the temperature of that 
part ; having been again and again broken up into minute streams, 
and been heated by direct contact with the very surfaces of the 
material which had received the heat; so that whatever heat is first 

adually put into the regenerator, is again as ony taken out 
by the air when passed through in the — irection. 

The specific heat of commen fire-brick has been found to be very 
great (indeed, to any one who has not made direct experiments 
upon the subject, it is astonishing how much heat a brick will 
p seelt ye its capacity for heat is about equal to copper, bulk for bulk, 
and therefore many times as great as copper; weight for weight ; 
or in comparison with water, bulk for bulk, it is also nearly aes 
but this distinction must be made, in comparing it with ing 
water, viz., that its temperature is raised to about ten times the 
temperature of boiling water, and this makes the total capacity of 
the regenerator near the heated end nearly ten times that of an 
equal volume of boiling water. ' 

Now, as the specific heat of air is very small, being equal to -26 as 
compared with water, weight for weight, it follows theoretically 
that a small quantity of heated fire-brick will suffice to heat a very 
large quantity of air, and this view is entirely confirmed by practice 
as the stoves now at work, which have a very moderate quantit, of 
fire-brick in them, only require the currents of heat and of cold blast 
to be changed every two hours to produce a very regular temperature 
of hot blast; and by increasing the quantity of fire-brick, or 
changing two pair of stoves alternately, much longer times of 
changing sry be adopted, or even still greater regularity of tem~- 
perature might easily be obtained. 

Fire-brick is also a good refractory material, and is cheap; it is 
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therefore well adapted for the purpose of filling the inside of regene- 





” pators. 


Having so far referred to the principle on which the regenerator 
is constructed, it will be very easy to explain the whole detail of 
the hot blast stove now under consideration ; after which the prac- 
tical results absolutely obtained in continuous working will not 
appear so surprising as they otherwise might do. 

The stoves now at work at Messrs. Cochrane and Co.’s works, at 
Ormesby, near Middlesbro’-on-Tees, are heating about 1,000 cube 
feet of air per minute up to 1,200 deg. to 1,800 deg. regularly, and 
have been doing so for some time past. The stoves are heated b 
coal fires and from the bottom, the heat passing upwards throug 
the valve, to the flue leading to the shaft. There is a sliding fire- 
door, with water in it, which runs to and fro on rollers, and, when 
shut, it encloses the fire entirely, as well as the ash-pit, and being 
planed to fit its frame, immediately the pressure of the blast is put 
on, it presses against the frame and is air-tight. 

The cold blast valve at the top of the apparatus is an ordinary 
sluice valve, and the hot blast valve is a cast-iron valve of hemi- 
spherical form, the better to resist the heat to which it is exposed. 
It does not slide on its face, but is simply lifted up and down, and 
being flat at the edge, it sitson a rounded seat and answers very 
well, though for very high temperatures, such as 1,400 deg. to 
1,800 deg. or more (which it is intended to carry out eventually), 
it is intended to have water inside the valves, as shown in the 
drawings of the gas-stoves, where the valve is made of two wrought- 
iron hemispheres welded and turned on the edge, and supplied with 
a flow of water like an ordinary tuyere. hilst “ heating up” 
the sliding fire-door and chimney valve are open, and after two 
hours these are shut, and the cold blast valve and hot valve are 
opened, and the blast passes through for two hours, during which 
time the other stove is of course being heated. The temperature 
produced by the fire is probably 4,000 deg. (though no exact experi- 
ments have been made on it for want of an accurate instrument), 
and the action of the regenerator is so ayy that the temperature 
of the products of combustion, issuing by the flue into the chimney, 
is only 150 deg. to 260 deg. Fah.; indeed, one may put one’s 
hand right into the flue without the slightest injury, showing prac- 
tically that all the heat is absorbed. 

The cold blast entering at the temperature of the atmosphere (or 
a very few degrees above it, owing to the compression to 3 Ib. per 
equare 1% becomes heated in its passage through the stove to 
1,300 deg. Fah., and the temperature varies only about 100 deg. 
or 150 deg. Fah., in two hour’s work with these stoves, which were 
never intended to work fer more than one hour changes, as th 
have only a very limited quantity of fire-brick in them, being made 
out of two pieces of wrought-iron cylinder 7 ft. 6 in. diameter that 
were already in existence. They have now been working for more 
than four months at these temperatures, supplying one 3-in tuyere 
of alarge furnace and delivering nearly 1,000 cubic feet of air per 
minute. It may here be noticed that whereas the cutting of lead by 
the blast is a ‘very common test for temperature, and at other 
works, where hotter blast is used, zinc is a test, itis necessary with 
such hot blast as this, to use a metal that melts at a much higher 
temperature, and therefore antimony is used, and this is cut in some 
six or seven seconds, and often in even four or five seconds. The 
muzzle and globe pipe that are not lined keep red hot, and of course 
the air is also at a red heat, though it is not capable of becoming 
luminous itself. . 

Several experiments were made with these stoves last year, but 

owing to the great distance that the hot blast had to trave through 
pipes not sufficiently lined with fire-brick, several hundred degrees of 
heat were lost in the passage, as upwards of 66 ft. of cast-iron pipe 
were kept at a good red heat by the passage of the blast through 
them. ‘ 
The temperature of the blast at the muzzle in these experiments 
was often 1,250 deg., whilst at the stove it was 1,500 deg., and even 
1,600 dey.; and at one time, when the stove was pushed too much 
through the carelessness of the stoker, the blast was within a few 
degrees of 2,000 deg. ; 

With regard to the economy of these fire-heated stoves, it may 
be judged of by the consideration of the fact that the products of 
combustion pass away from the chimneys of ordinary stoves at 
1,250 deg.; whereas, with the stoves under consideration, the 
products of combustion go away at 200 deg., or even lower. 

It remains to mention that the mode of taking the temperatures 
was by a very accurate instrument, on the principle of that shown 
by Mr. Wilson, though perhaps slightly improved in its detail. It 
consists of a copper vessel capable of containing rather more than a 
pint of water, and well protected against radiation by having two 
double casings around it, one containing air and the other patent felt ; 
it has fixed in it a good thermometer having a small slide, graduated 
and figured as 50 to 1, de, 50 deg. to 1 deg. of the thermometer. 
There is also provided a piece of copper, accurately adjusted in size, 
ro that its capacity for heat shall be 4; that of a pint of water. 
Then, on proceeding to use the apparatus, a pint of water is mea- 
sured into the copper vessel, and the slide set with its zero to the 
temperature of the water. Then the piece of copper is put into the 
current of blast or air the temperature of which it is wished to 
ascertain, and is allowed to become heated for, say, two minutes, 
when it is quickly thrown into the water in the copper vessel, and 
raises the temperature of the water accordingly, when the rise in 
the temperature may be read off on the scale; and if to that is 
added the actual temperature of the water, the exact temperature 
of the blast is obtained. 

This apparatus is found to be far more accurate then any others 
for high temperatures, i.c., such temperatures, say, as will not melt 
platina. In the drawings (see page 72), ligs. 1 and 2 show two views 
of the stoves, as being constructed to be heated by the waste gas from 
the top of the blast farnace, Fig. 2 is a vertical section, the air and 
gas-valves and the chimney-valve being open, as when heating the 
regenerator. Fig 1 is a vertical section through the cold blast and 
hot blast valves, with both open, as when the blast is passing through 
and being heated. : 

Two pairs of these stoves are now being erected (by a large firm 
who have taken a license) for blowing a large furnace. They are 
designed to heat 6,060 cube feet of air to 1,300 deg. or 1,400 deg. at 
pleasure, and to be werked at four changes. . s 

In drawing, Fig. 2, will be seen the gas-valve at G, and the air- 
valve is immediately behind it. Both are open, for the admission 
of air and gas to be burnt in the stove (as in an ordinary stove, 
using the waste gas from the funnel-head), At S is seen the chim- 
ney-valve leading to the shaft which gives the necessary draught 
through the stove; O, O, is the centre flue or opening for the 
upward passage of the flame and heat; I, J, is the air-tight iron 
casing or skin, to confine the blast within the stove; B, b, is the 
brick lining of the stove, to confine the heat; and R, RB, is the 
regenerator, composed ot any good refractory material, in pieces (in 
this case, fire brick laid open); it entirely surrounds the centre flue 
or opening 0, O. The gas is shown passing into the stove in a jet, 
and it then meets with the air that is passing in all around it, and 
on being lit it forms a large flame right up the centre opening O, O, 
and on arriving at the top of the stove inside the dome it turns 
over on all sides upon the regenerator, which entirely surrounds the 
centre opening, and passes down between the bricks, heating them 
in regular gradation downwards, until aé/ the useful heat of the flame 
and products of combustion are absor the regenerator, Thus 
the upper we of the regenerator is very hot, whilst the lower part 
is very cool. As the cooled products of combustion pass out te 
the lower part of the regenerator they are received into the circular 
flue T, T, and then pass through the valve 8 to the shaft. 

It will at once be seen, that, should it be wished to obtain the very 
highest possible temperature, this arrangement of heating the rege- 
nerator from the top causes those bricks which are subjected to the 
highest temperature to be free from any pressure, whilst the bricks 
at the lower part of the regenerator, which are subjected to pressure, 
are not required to resist any high temperature. 

Another advantage of this arrangement is, that, if the area of the 
spaces between the bricks of the regenerator is very great, there can 





be no tendency in,the products of combustion to miz in the regene- 
rator, for if any portion were to be slower in descending than the 
rest, such portion would, from this very cause, give off more of its 
heat, and thus become heavier, whereas if any ant descended 
quicker than the rest it would not lose its heat so fast, and would, 
therefore, remain somewhat lighter, and its descent would thus be 
retarded. A precisely similar advantage is obtained when the cir- 
cumstances are both reversed, viz., when the cold blast is being 
heated and is ding; therefore, under this arrangement, the 
currents may be as slow as possible, and yet no mixing takes place 
between the several strata of temperature. 

It should be observed, before leaving the description of the 
heating, that, as the hot end of the regenerator approximates to the 
temperature of the fire, and the cold end is at the temperature of the 
chimney flue, so the temperature of either end varies but little, even 
after several hours’ heating, though the heat works further in at the 
hot end, and there is a less length of cold part at the cold end; the 
regular scale or gradation of the temperature of the great bulk of 
the regenerator is simply shifted lower down in the mass of brick- 
work, there being a greater length of hot part then left at the upper 
end. 

When the stove has been heated, after, say, two to four or six 
hours’ firing, the gas and air-valves G and A are both shut, and the 
chimney-valve § also, then the cold blast-valve C is opened, and the 
hot blast-valve H, and the blast at once commences passing through 
the stove and being heated ; precisely the opposite result takes place 
in the gradual shi/ting upwards of the scale of temperatures, until, b 
long-continued action of the cold blast in taking up heat from pie 
course of bricks in succession, there is pox | a short length of 
thoroughly heated part left at the top, and a greater length of 
cooled part left at the bottom of the regenerator, when it is time to 
change the valves. 

When changing the stoves it is the practice, of course, to put the 
blast on from the fresh stove before shutting it off from the first one, 
and so for a few seconds half the blast passes through each stove. 

The changing of each pair of stoves will probably take place every 
four or six hours, according to the degree of variation it is thought 
proper to allow in the temperature of the blast. These stoves do 
not contain so much brickwork as would be used if it were intended 
to work at longer times of changing. 

The stoves are arranged to supply about 6,000 cube feet of blast 
at 1,500 deg. for one large furnace, as before mentioned. 

The comparison of the economy of heat obtained with the new 
stoves, as against the old, is most striking when using gas as fuel, 
for it has been found by direct experiment that the products of com- 
bustion from the old stoves pass away at about 1,285 deg., and, as the 
temperature produced by the combustion of gas is about 2,000 deg., 
it follows that the diflerence, 715 deg., is all the heat that is taken 
out of the products of combustion by the old pipes; whereas the 
new stoves do not part with the products of combustion till cooled 
down to 200 deg., and as the temperature produced is about 
2,000 deg., it follows that the difference, or 1,800 deg., is used in 
place of 715 deg. 

The advantages that may reasonably be expected from the system 
are twofold. 

Firstly —Supposing that it is only required to use blast of the 
usual temperature the advantages of this plan are, the substitution 
of cheap fire-brick surfaces to receive the heat of the fire for the 
more costly and perishable cast-iron pipes, so that all burning out of 
pipes and leaky joints are at once saved. And, again, the very 
great economy of fuel, resulting from the fact that all the heat is 
absorbed from the products of combustion before they are allowed to 
escape. 

Tesondin~ hn greatest advantage consists in the power obtained 
of raising the temperature with perfect ease to a much higher degree 
than ever could be attempted before, and this, too, with the greatest 
possible economy of fuel and materials. 

Possibly, it may be supposed by some persons that the gas for the 
top of a blast furnace cannot easily be utilised; but recent expe- 
rience, both in this country and abroad, has so tully proved that 
there is no real difficulty in doing so, either on the plan adopted at 
the works of the Ebbw Vale Company, or on that of Mr. Charles 
Cochrane, that all doubt on the subject is now removed. 

The new stoves are particularly well adapted for being heated by 
gas, as there are no iron pipes to be injured by the gas flame. 

It may be objected to by some people that there is already more 
gas generated {rom one furnace than is enough to heat the blast for 
it, and that therefore it is of no use to think of economy. But it 
must be borne in mind, that when the quantity of fuel in the furnace 
has been reduced to a minimum by the use of very highly heated blast, 
there will probably be only just enough gas made to heat the blast 
to the desired amount, as well as the various boilers of blast and lift- 
engine, foundry purposes, &c. When this has been done, the quan- 
tity of fuel per ton of iron made will be exceedingly small, as there 
will be no heat dost beyond radiation and that taken away by the 
melted iron and the cinder. ‘ 

There are other considerations worthy the attention of ironmasters, 
such as the decidedly increased “ make” that will result from a fur- 
nace of a given size, the greatly improved power of dealing with 
certain kinds of ironstone, and the advantage of being able to kee 
out a large quantity of the impurities always introduced in the fuel, 
such as sulphur, phosphorus, &c., and thus obtain a better quality of 
iron. The author will not, however, at the present time attempt to 
enter into a detail of such matters, as it is certain that a large saving 
of fuel will be eflected, probably equal, or nearly so, to that pro- 
duced by Mr. Neilson’s original and admirable invention of the hot 
blast itself, and as he feels that some apology is already due from 
him for detaining the Section at such length—but perhaps he may 
be pardoned for having gone rather more than necessary into the 
subject, as it is of such extreme importance that England should be 
able to supply herself (or her neighbours) with iron at the lowest 
possible ,rice and of the best possible quaiity; and if a saving of some 
shillings per ton should generally arise from the use of the means now 
first brought into notice, he will feel that the attention given to the 
subject by this Association has partly contributed to such a result, 








EMIGRATION SINCE 1815.—The emigration movement commenced 
in 1815, on the close of the great Furopean convulsions, and since 
that date it is calculated that 4,920,574 persons have migrated from 
the British Isles. Of these 1,186,739 went to the North American 
colonies, 2,960,706 to the United States, 686,899 to the Australian 
group of colonies, and 86,234 to other localities. The annual average 
from 1815 to 1859 was 109,347; and for the last ten years 248,958, 
illustrating the well-known fact that of late emigration has proceeded 
in a greatly accelerated ratio. It cannot fail to strike every one who 
glances at these figures that we have succeeded somehow in divert- 
ing, by the excessive prices demanded for colonial land, the great 
bulk of our emigration to the United States, although this was 
formerly not the case. ‘Thus, from 1815 to 1834 the emigration 
stream towed more freely into British America than into the United 
States, the emigrants to the former regions having been 402,031, and 
to the latter 268,633, while from 1834 to the close of last year the 
emigration to Canada amounted to 784,054, and that to the United 
States to 2,692,073, In short, the extraordinary fact sppears that 
Canada is not so attractive an emigration field now as it was thirty 
years since, the emigration thither having amounted to 6,689 last 
keg: and to 13,307 in 1829; while the total emigration was 120,432 
ast year, and only 31,198 in 1829. The emigration to Australia also 
reflects the disastrous policy of charging £1 per acre for land 15,000 
miles from Great Britain ; while it is to be had (in the United States) 
at 5s. per acre, 3,000 miles off. Thus the emigration to Australia 
reached a total of 32,625 in 1841, and in the following year, when the 
£1 an acre was first insisted on, it fell to 8,534, in 1843 to 3,478, in 
1844 to 2,229, and in 1845 to 830. The depression of the home agri- 
cultural interest again forced up the figures to 32,191 in 1849, and 
16,037 in 1850, and the gold discoveries have since largely increased 
the emigration; but it is nevertheless evident that Australia has 
flourished, not in consequence, but in spite of the policy adopted 
towards her. 





ON ROAD LOCOMOTIVES. 
By the Earl of Carruyess. 


My present object is not to enter into any detailed history of the 
steam engine from its commencement, or to trace its gradual im- 
provement, but to place before you, as briefly as possible, some of 
the advantages that may accrue from it as a means of transit on our 
common roads. 

The public mind is usually set against anything new. When 
steamers were first spoken of they were looked on as a most wild 
and dangerous expedient. ‘They would be constantly on fire— 
would not, or could not, go to sea—and if they did, who would be 
found mad enough to go with them? Mr. Miller, of Dalswinton, 
found this, to the cost of mind and person; and Mr. Bell, though 
more successful with his first boat on the Clyde, had his battle to 
fight against public opinion. Railways at first were looked on as 
wild and visionary, and dangerous in the extreme to her Majesty’s 
subjects. Thanks to George Stephenson, his perseverance had its 
reward, not only to himself, but in a much larger degree to us. 

My object is to lay before you what, in my opinion, may some 
poe / work nearly as great a benefit on society as our railways. The 
subject is not new, but I am not aware that it has ever been brought 
before the British Association. It is road locomotion by steam. It 
seems the more important at this time to discuss the subject, as at 
present a bill is before Parliament to enact certain tolls on locomo- 
tives; and so much fear is expressed by various parties as to the 
freedom from danger of these machines, that I think it a favourable 
opportunity to bring the subject before the meeting. Various plans 
have been tried, and vast sums of money expended, in endeavouring 
to perfect a good road locomotive. Watt designed one to carry two 
persons, but it was not constructed, his other employment taking up 
so much time as to prevent him carrying it out. The first actual 
steam carriage we read of was made by a Frenchman named Cugnot 
who showed it to Marshal Saxe in 1763. He afterwards made one 
that, when first set in motion, went through a wall, and being by 
this means, or other violent exhibition of its powers, considered very 
dangerous, was placed in the Arsenal Museum at Paris, where it 
now is. An American, Oliver Evans, also invented a steam carriage 
in 1772, but it did not come into use. Wiliam Symington conceived 
the same idea for Scotland, but the roads were then so bad that, to 
speak in a slang way, it was “no go;” this was in 1786. ‘The next 
inventor was William Murdoch, who in 1784 made a model of a 
steam carriage, which is still in possession of a relative of Murdoch’s. 
Another inventor of steam carriages was Thomas Allan of London, 
who in 1789 designed one to carry goods and passengers. 

The most successful, however, seems to have been a locomotive 
built by Richard Trevethick, of Cornwall, and Andrew Vivian, bis 
cousin. (Trevethick was a pupil of William Murdoch.) He took out 
a patent for it in 1802. Lis carriage was like a common stage- 
coach: it had only one cylinder. This was the first successful 
engine made to work with high-pressure, moving the piston both 
ways against the pressure of the atmosphere only. The first road 
steam-carriage was, on the whole, wonderfully successful. It caused 

reat excitement in his neighbourhood. This carriage safely reached 
ndon, and was pnblicly exhibited on an inclosed piece of ground 
where Euston-station now stands, 

Having thus shown that, in the early days of steam, carriages 
were made and driven on common roads, I am about to bring the 
subject before this meeting, in the hope, if it is now taken up, and 
backed by the British Association, we shall have this most useful, 
and now well understood power, brought to bear as a most efficient 
means of conveying heavy goods and passengers, as tenders to our 
railways, instead of making so many short branches of railways that 
do not pay. 

Mr. Scott Russell, many ~— ago, made a successful steam 
carriage that ran between Glasgow and Paisley; and if it had not 

n for a most unfortunate misunderstanding between the pro- 
moters of the carriage and the road trustees, whereby a fat :] acci- 
dent took place, I believe it would then have made a great stride in 
the right direction. It performed its journey very well for some 
time. 

One of the great reasons why we may now look for success in 
road locomotives is, that instead of, as formerly, having a heavy 
machine or carriage worked with a comparatively light pressure of 
steam, we now have a light carriage, and worked at a heavy pres- 
sure. We now have the means of making very strong boilers very 
light, and to stand a high pressure. 

A number of plans have been tried, all more or less successful. 
The first that came out of late was Mr. Boydell’s, with its endless 
railway attached to its wheels. This carriage, though I have not 
seen it at work, has, I understand, drawn great weights after it, at 
a cost much less than that of horse-power; and though clumsy in 
appearance, yet that may be got over. The first thing, in ny mind, 
is to establish the actual working of this mode of hauling. 

We have now another and also a most successful steam carriage 
in Mr. Bray’s: it is very ingenious. It has now been working for 
some time with perfect success; and though it was unfortunately 
transmogrified last year into a green dragon, and for a time gave in, 
yet there is no reason why it should not turn out a most useful 
machine. Indeed, it has proved itself so a great many times within 
a few months, in taking large loads through London. It has drawn 
over 30 tons through the most crowded thoroughfares of London, 
and in no instance has any accident occurred during its employment. 
The economy in its use has been equal to a saving of one-half the 
cost of employing horse-power. 

Mr. McConnell, to whom the world is largely indebted for very 
valuable improvements in the locomotive engine, has, I believe, un- 
dertaken to give his able attention to this subject, with a view to 
bring out a simpler engine than that now in use. This I feel can be 
done with ease, so as to make a much more workable and less costly 
machine. I think great speed should not be looked for in traction- 
engines. What is wanted, in my opinion, is a means of taking 
lage loads at a small cost. It is a great mistake to suppose that 
injury is done to the road by the use of steam carriages. The truth 
is that there is much less injury done than by using horses,—the 
broad wheels acting like rollers, and so rather improving than 
hurting the road. 

The Marquis of Stafford has had a small steam carriage in use now 
for two years, and it works with great ease. It was made by Mr. 
Rickett, of Castle Foundry, Buckingham. Since it was made Mr. 
Rickett has made two others, introducing great improvements, being 
direct acting instead of being driven by a pitch-chain. One of these 
carriages has been built for myself. It weighs one ton and a half, 
and I have had a speed of nearly twenty miles an hour out of it. I 
gave a suggestion as to the mode of placing the axle in connection 
with the driving-gear, which I will explain. 1 placed the axle of 
the road-wheel in radial segments, so that as the springs rise and fall 
bv the action of the road, the driving-gear or toothed wheels are never 
allowed to be at a greater distance from each other at any time; the 
axle as it rises or falis performing a part of a revolution round a 
crank-shaft, on which is fixed the smaller wheel, which gives the 
action to the road-wheels. Its action is perfect, as the teeth of the 
wheels are always in gear to the same depth; and the consequence 
is that the springs act most perfectly, and it goes along the road 
without trouble. I have now had several trips on it from Bucking- 
ham to Wolverton, a distance of ten miles, and this has been done 
within the hour, including stoppages. 

Another advantage of steam on roads over horse-power is, that 
instead of requiring twenty or thirty horses, forming quite a trooP, 
to take a carriage containing some heavy weight, you place before 
the said carriage a steam engine. This power will cost but a small 
sum in comparison with horses: it will be a constant power so long 
as it gets coal and water. It will take up but little room, not being 
much larger than a common carriage. This seems a most important 
reason for the advancement of steam, as at this present day saving 
of time, money, space, and at the same gaining increase of power, 
are cogent reasons for advocating any cause. 
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ON THE CHARACTERS AND COMPARATIVE 
VALUE OF GUTTA-PERCHA AND _ INDIA- 
RUBBER, EMPLOYED AS INSULATORS FOR 
SUB-AQUEOUS TELEGRAPH WIRES. 

By S. W. Sitver.* 

In directing attention to the microscopical character of a trans- 
parent section or film of gutta-percha and of caoutchouc, as exhibited 
n the present specimens, it may be of interest to follow out in some 
measure the comparison and its practical bearings with regard to the 
employment of these substances as insulators for wires conveying a 
voltaic current. : 

The application of india-rubber for the insulation of sub-aqueous 
telegraph wires in preference to gutta-percha, which is now generally 
used for the purpose, promises to become of the greatest importance 
to the pro of electro-telegraphy. It is difficult to account for 
the fact of this application, for which the material is so eminently 
adapted, having hitherto been so much neglected by telegraphists ; 
nevertheless there are, perhaps, several facts which may be offered 
in explanation of the want of appreciation with which india-rubber 
as an insulator has been received in the telegraphic world. Among 
these causes, one which materially affected the question in the onset 
is the comparative difficulty of working the caoutchouc, which cannot, 
like gutta-percha, be spread upon the wire while in a plastic state. 
Again, it was supposed, before long circuits and the employment of 
intense currents had proved the contrary, that the insulating pro- 
perties of gutta-percha were fully adequate to the requirements of 
telegraphy. Thus the manufacture of gutta-percha covered wires 
having been first. initiated, and being subsequently carried on with a 
considerable amount of success, there was little call for any innova- 
tion or for improvements. It is less easy, however, to afford an 
explanation of the extraordinary misapprehensions which have 
existed with regard to the properties of india-rubber. Although 
the experiments to 7 the insulating qualities of this material are 
sufliciently simple, and have repeatedly been performed both in the 
laboratory and upon a sufficiently extended scale to place their 
practical importance beyond a doubt ; the most erroneous ideas have 
prevailedjupon this subject among telegraphic engineers and tele- 
graphists. Thus, in the “Telegraph Manual” of Colonel T. P. 
Schaffner, a standard work upon the subject of telegraphy, published 
at New York so late as July of last year, the following passages 
occur in the chapter upon gutta-percha insulation, affording a 
curious example of the mistaken notions which have hitherto 

revented the general recognition of the value of caoutchouc as an 

insulating covering for sub-aqueous wires :—‘ Gutta-percha is a 

non-conductor of cold, heat, and electricity, and in its natural state 

is non-elastic, and with little or no flexibility.” “ India-rubber is a 

conductor of heat, cold, and electricity, highly electric and flexible.” 

It is scarcely 'y, more especially at the present moment, to 

show that caoutchouc is essentially a non-conductor both of heat and 

electricity. It may simply be asserted on the authority of many 
eminent names, as well as of the personal experience of «ll who have 

ractically inquired into the subject, that its insulating properties, at 
east in the case of sub-aqueous wires, are far superior to those of 
gutta-percha. It is evident, from several considerations, that this 
superiority is mainly due to the complete impermeability of the 
material, resulting from its elasticity and from the absence of all 
structure in the consolidated gum. Impermeability to the 
surrounding fluid is one of the most essential conditions in a 
coating for sub-aqueous wires, and is to be secured oniy in a 
highly elastic substance, in which the production of minute pores 
and fissures in the process of manufacture and under the various 
strains to which a submarine electric cablefis subject during immer- 
sion, is obviated by the nature of the material. When this condition of 
impermeability is obtained, and not till then, should the question of 
the insulating power of the material in itself be taken into con- 
sideration. We have in india-rubber the most perfect example of 
an elastic body. Its elasticity is exerted and evidenced throughout 
the extent of any portion of the material we may take for exami- 
nation. Its particles exist in a state of tension through which any 
pore or fissure which may artificially be made becomes closed by the 
pressure of the surrounding portions of the substance. It is this 
condition, conjoined with the adhesive nature of the gum, which 
causes it to be set or become consolidated without the formation of 
the minute pores which exist throughout the fibrous structure of 
gutta-percha. But independently of these distinctive characteristics 
of the two bodies, their respective behaviour under the intluence of 
heat is sufficient to account for the difference in the degree of imper- 
meability. When treated with warm or boiling water, india-rubber 
expands, and it coatracts as it regains its original temperature, 
without in either case altering its character as a homogeneous body. 
Gutta-percha, on the contrary, contracts when immersed in boiling 
water, its particles in the plastic condition being brought into closer 
contact; and when cool it obeys certain structural laws, assuming 
more or less a fibrous condition, and expanding with the formation 
of the minute pores which are observable in the microscopic speci- 
mens. The connection which is known to exist between the specific 
insulating power of bodies and their inductive capacity as dielectrics, 
appears, at first sight, to involve a contradiction when it is stated 
that not only is india-rubber far superior to gutta-percha as an 
insulator for wires immersed in water, but that its statical induc- 
tion with a current of given intensity is found to be scarcely 
half of that which occurs with a wire coated with gutta- 
percha. The clue to the apparent contradiction or to the 
exception which the fact would appear‘ to constitute to the 
general law, is to be found in the porous structure of the gutta- 
percha. In the case of a wire immersed in water, the amount of 
insulation which can be afforded by any substance depends upon 
two causes :—I1st. Its impermeability to the surrounding fluid. 2nd. 
Its specific non-conductibility. So long as the wire remains charged, 
the inductive action through the insulating coating appears to be in 
the ratio of its specific non-conductibility ; and any loss of electri- 
city through leakage will in all cases necessitate the employment of 
the high tension currents by which the inductive action and con- 
sequent retardation of the signals is augmented. 

Tt is therefore obvious that the impermeability of the insulating 
covering of submarine wires is at least of equal consequence with 
its a —— when tested » the air. pant ae loss 
of electricity, by reason of thejnecessari Hy oy egree of specific 
nee-sendastlblity of the insulators which ave been employed, is 
so inconsiderable, and the effects of inductive action constituting the 
most serious difficulties of the telegraphist are of such detriment to 
the efficiency of the line, that it becomes desirable, aes the 


n amount of im eability may be secured, to employ for 
aes ey oe ploy 
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speci m, n a corresponding degree. 
It is more than tecbaille thet if a perfect non-conductor of electricity 
could be obtained, its es as a coating for telegraphic wires 
would be rendered impossible by reason of the retardation which 
would be occasioned by the powerful static charge induced in the 
wire. In practice the most perfect insulator for submarine wires, 
having regard to the efficient working of the line, is that which, 
possessing the greatest degree of impermeability, gives the smallest 
amount of inductive action. Sufficient has perhaps been said on 





ON THE DENSITY OF SATURATED STEAM, 
AND ON THE LAW OF EXPANSION FOR 
SUPERHEATED STEAM. 

By Wituiram Farrsarry, F.R.S. 


Ar the last meeting of the British Association I detailed a new 
method of ascertaining the specific gravity of vapours, which, in 
conjunction with my friend Mr. Tate, [ was employing with a view 
to ascertain the density of steam at all temperatures. It may be of 
interest to the Association to know, that I believe the method to 
have proved itself reliable, and that we have now experimental 
determinations of the density of steam; and these fully verify the 
anticipations of Mr. Thomson and Mr. Rankine, that the vapour of 
water does not accurately obey the gaseous laws. We have found 
the density of saturated steam always greater than that given by the 
gaseous steam, even for temperatures as low as 136 deg. Fah., and for 
pressures less than that of the atmosphere. 


The experiments as they stand at present extend over a range of 
temperature from 136 deg. to 292 deg. Fah., or from 2°6 to 60 Ib. 
pressure per square inch. But as we hope to extend them to higher 
pressures, I have preferred to leave at present the consideration of 
their bearing on other formule, and the ultimate generalisations to 
which they may lead in regard to the use of steam. The following 
simple formula, however, very nearly expresses the results of the 
experiments as to the density and pressure of saturated steam, the 
relation between pressure and temperature having been already 
determined with scrupulous accuracy by the elaborate investigations 
of Regnault. 

Let V be the specific volume of the steam or volume as compared 
with that of an equal weight of water; P = the pressure in inches 
of mercury. Then I find 

ox.eo 1 49513 
V = 25°62 + Px73 
TaB.Le or Resutts, Suowrne THE RELATION or DENSITY AND 
PRESSURE OF SaTuRATED STEAM. 


| Pressure. Specific volume. 














} Tempera- Propor- 
‘0. | 7 m ture, geen p~apem 
| In lbs. per | In inches | Fahrenheit.) From ex-| By for-| error of 
square inch. of mereury. periment.| mula. | formula, 
1 26 535 13677 5266 8183 + 1-100 
2 43 8°62 155°33 5326 5326 0 
3 47 9°45 169°36 4914 4900 — 1-350 
4 62 12°47 170°92 3717 3766 + 1-74 
5 63 12°61 17148 3710 3740 + 1-123 
6 6°8 13°62 174°92 3433 3478 + 1-76 
7 80 16°01 182°30 8046 2985 — 1-50 
8 91 18°36 188°30 2620 2620 0 
9 113 22°88 198°78 2146 2124 — 1-97 
1 265 53°61 94t 937 — 1-235 
2 27-4 55°52 206 906 0 
3 27°6 55°89 891 900 + 1-100 
4 33°1 66°84 758 758 
5 37°8 76°20 648 669 +132 
6 403 81°53 634 628 — 1-100 
7 417 84°20 64 608 + 1-150 
8 45°7 92°23 583 562 — 1-29 
9 49°4 99°60 514 519 + 1-100 
ll 517 10454 496 406 
12 55°9 11278 457 461 +1-1l4 
13 60°6 122°25 432 428 — 1-108 
14 567 114°25 445 456 + 1-56 


























The above table exhibits accurately the results at which we have 
arrived in regard to saturated steam: we have also obtained some 
results on the rate of expansion of superheated steam. These results 
are at present less complete than those upon saturated steam, as 
they do not range more than 20 deg. of temperature in each case 
above the maximum temperature of saturation. They appear, how- 
ever, to show conclusively, that near the saturation point steam 
expands very irregularly, thus agreeing with what we knew of other 
bodies in their physical relations at or near the point at which they 
change their state of aggregation. Close to the saturation point we 
find a very high rate of expansion, but this rapidiy declines as the 
steam superheats, and at no great distance above it the rate of ex- 
pansion nearly approximates to that of a perfect gas. 

Thus, for instance, in experiment 6, where the point of maximum 
saturation was 174°92 deg., between this and 180 deg. the steam ex- 

anded at the rate of y4,, whereas air would have expanded g4, ; 

ut on continuing the superheating the co-efficient was reduced 
between 180 deg. and 200 deg. from y}5 to g},, and for air the co- 
efficient would have been 4, or almost exactly the same: and this 
rule holds good in every experiment; a high rate of expansion 
close to the saturation point diminishing rapidly to an approximation 
to that of air. 








THE SOLAR ECLIPSE. 


Tur Moniteur publishes the report on this subject addressed to the 
Minister of Public Instruction by M. Leverrier, under date of Tudela, 
July 19th. The distinguished director of the Paris Observatory 
states, that, considering the impossibility, for a single observer, of 
examining all the peculiar circumstances of the eclipse in the short 
space of three minutes, the duty was divided among himself and his 
three colleagues, MM. Yvon Villarceau, Chacornac, and Léon Fou- 
cault ; the two former being entrusted with the determination of the 
changes of altitude and position of one or two of the luminous 
appendices or protuberances of the sun with which our readers are 
already familiar; M. Foucault was to devote all his attention to the 
corona, and make experiments in photographic photometry, while M. 
Leverrier was to observe the astronomical phases of the phenomenon, 
and endeavour to obtain an exact description of the whole. The 
observers were provided with two telescopes on M. Foucault's system, 
mounted on equatorial frames, and provided with peculiar micro- 
meters of M. Villarceau’s invention; they had, moreover, two good 
6-in. telescopes of the usual construction, considerable photographic 
apparatus, two meridian instruments, chr ters, b t 
In the beginning of July, M. Villarceau had caused these various in- 
struments to be set up at a station previously fixed upon, called El 
Santuario, 1,400 métres (4,265 ft. English) above the level of the sea, 
near Tarazona. M. Novella, one of the astronomers of the Madrid 
Observatory, joined the French commission. On the 15th, M. Le- 
verrier was overtaken on his way to Tudela by a violent storm, which 
continued, with short intervals, until the 17th, On that day the 
astronomers mounted to the top of the peak where their observatory 
was stationed, and to their dismay found it hopelessly enveloped in 
clouds. The eclipse was to take place on the following day i what 
was tobedone? M. Leverrier, uM. Novella, and M. Foucault, whose 
instruments were more portable, resolved to leave El Santuario, and 
seek fine weather in the plain, if possible; MM. Villarceau and 
Chacornac preferred abiding their chance at El Santuario. On 
the morning of Wednesday, the 18th, there was a dense fog, 
which did not give way until nine, and two hours later the 
ast s had established themselves on the top of a small 
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this subject, if not to prove the value of india-rubber as an insulator, 
at least to account for what takes place when this proof is sought 
in actual experimental trial. In experiments with static electricity 
in air, gutta-percha is found to be a more powerful dielectric than 
caoutchouc, and in this case its insulating property appears there- 
fore more perfect. When wire coated with gutta-percha is first 
immersed in water, the insulation is generally found to be good; 
and satistied with this result, the experimentor in most instances 
pays but little regard to the powerful inductive effect by which in 
practice the sig become retarded; or if this effect is taken into 
account, the experimentor counteracts it in some degree by a current 
high tension, without being able to observe the deterioration of the 
coating of the wire by this means, and by the gradual permeation of 
ater through the pores, which the microscope renders visible. 





2 


hill south of the cemetery of Tarazona, with a brilliantly clear 
sky above them. ‘The first contact of the moon’s dise took 
place at 1 hour 45 min, 25 sec., according to the chronometer, 
which will require a slight correction to be made from the 
meridian observations taken at El Santuario. The solar disc 
presented several spots, the occultation of one of which with a 
double nucleus took place at 2 hours 44 min. 45 sec. precisely. The 
horns of the solar crescent did not present any kind of distortion that 
could be attributed to an atmosphere belonging tothe moon. The 
last ray of the sun disappeared at 2 hours 57 min. 34-7 sec. The 
darkness was far from being so great as has been stated in the de- 
scription of former eclipses, since M. Leverrier could both read and 
write at that moment. The first object M. Leverrier ved 
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gh his teleseope fwas an insulated cloud separated from the 
n.0un’s disc by a width equal to its owa breadth, the whole oceupy- 





ing a height above the limb of about a minute and a half; the length 
of the cloud was double that space. It was of a fine rose colour 
mingled with violet tints, and so transparent as to appear white in 
some places. A little lower down, to the right, two similar clouds 
were seen, the one overlapping the other; the upper cloud smaller 
than the lower. The remainder of this, the western side of the dise, 
presented nothing remarkable besides the corona, which appeared 
white and extremely brilliant. But on the eastern side, about 30 
deg. below the horizontal diameter, there appeared two high and 
contiguous peaks, of the same colours at their summits as the clouds 
above-mentioned, but white below. A little higher up there was a 
third peak separated from the others, and of the same form, but 
larger. The rest of the solar disc offered nothing remurkable. 
During the observation the clouds remained immovably at their 
places. As the time approached when the first ray of the sun was 
to reappear, the border of the disc, which two minute: b fore had 
appeared perfectly white, appeared bordired with an extremely 
narrow line of a purple red; by degrees this line acquired breadth, it 
occupied about 30 deg. of the lunar disc, and presented some singu- 
larities at the upper part. At the same time the brillianey of 
that part of the corona which was emerging from under the 
moon was acquiring greater intensity so rapidly as almost 
to induce the observer to believe that the light of the sun had reap- 
peared ; and it was only when this did happen, and the corona was 
consequently dimmed at once, that he acquired the conviction ot the 
reality of the phenomena he had seen. The visible part of the emerg- 
ing surface was covered througt out its whole extent, and to a height 
of from seven to eight seconds, with a layer of red clouds, which ap- 
ared to be increasing in thickness as they emerged from under the 
unar disc. Isit to be believed, M. Leverrier asks, that the whole 
surface of the sun is covered with such clouds to an inconsiderable 
height, and that the rose-coloured clouds are emanations or parts of 
them ? The first direct rays of the sun reappeared at 3 hours 0 min. 
49 sec., 80 that the total obscurity had lasted 3 min, 143sec. The 
moon’s disc left the sun exactly at 4 hours 6 min. 20 sec. To this 
report M. Foucault adds further observations, relating chiefly to the 
photographic and photometric part of the subject. A camera-ob-cura, 
provided with a double object-glass of a large diameter and a short 
focus, had been equatorially mounted, and furnished a high!y brilliant 
image of the sun on the ground glass plate. The apparatus was pro- 
vided with an adjusting screw, by which the image could be p:rma- 
nently kept at the crossing of the threads of the olject-glass, and con- 
sequently on the screen of the camera, All, therefore, that had to be 
done was to substitute collodionised glass plates, recently sensibilised, 
instead of the ground glass plate. Immediately after the disappear- 
ance of the last direct ray of the sun, a collodionised plate was ex- 
posed for ten seconds; this was exchanged for another, which re- 
mained exposed for twenty seconds; a third was kept in for sixty 
seconds. ‘These three plates were treated with sulphate of iron and 
cyanide of potassa, for the purpose of obtaining direct postive proofs. 
In the haste with which the manipulations bad to be per- 
formed, the photographic frame was involuntarily displaced in the 
case of the first plate; there resulied from it several accidental 
images impressed in incredibly short times, thus furnishing unex- 
pected and precious matter for future discussion, Oa the three plates 
six distinct impressions have been obtained, three of which most 
probably in a quarter of a second each, and the remainder ia the 
course of ten, twenty, and sixty seconds respectively, The three 
former do not present a complete representation of the corona, but 
merely a circle surrounding the dark disc of the moon, and presenting 
curious variations of intensity, the latter being strongest where the 
inner contact had taken place. They also display several irregulari- 
ties of the movn’s limb, two especially, which are close together at 
the l>wer and eastern extremity of a diameter inclined at an angle 
of 45 deg. The three remaining proofs show the corona extended in 
proportion to the duration of the exposition of the plate. As the 
corona recedes from the disc it becomes fainter, until it is lost in the 
general tint of the sky. In that which has been exposed 60 sec., the 
corona extends to a distance equal to three times the radius of the 
dise. Independently of this, it presents streaks of a darker shade pro- 
ceeding from a common centre. One of these streaks, which appears 
darker than the other, extends beyond the corona, and seems pre- 
cisely to emanate from between the two irregularities of the lunar 
disc above described. M. Foucault having been enabled while turning 
the adjusting screw, to follow the phenomenon with his own eyes, 
provisionally expresses his opinion on the nature of the corona, by 
attributing it neither to the sun nor to the moon alone, but merely 
to an effect of diffraction. 





Occurations or Emicrants —Of the 120,433 emigrants who left 
Great Britain and Ireland last year, 2,016 of the men were agricul- 
tural labourers, gardeners, and carters, 176 bakers, 166 blacksmiths 
and farriers, 26 bookbinders and stationers, 287 boot and shoe 
makers, 49 braziers, tinsmiths, and whitesmiths, 22 potters, brick 
and tile makers, 606 bricklayers, plasterers, and masons, 31 builders, 
114 butchers and poulterers, 71 cabinetmakers and upholsterers, 
1,883 carpenters and joiners, 27 carvers and gilders, 682 clerks, 29 
clock and watch makers, 21 coachmakers and trimmers, 18 coal 
miners, 54 coopers, 17 cutlers, 145 domestic servants, 10 dyers, 
11 engravers, 141 engineers, 4,439 farmers, 1,454 gentlemen, pro- 
fessional men, and merchants, 17 jewellers and silversmiths, 23,286 
general labourers, 3 locksmiths and gunsmiths, 92 millers and 
maltsters, 8 millwrights, 771 miners and quarrymen, 262 painters, 
paperhangers, and plumbers, 111 pensioners, 70 printers, 10 rope- 
makers, 42 saddle and harness makers, 4 sailmakers, 46 sawyers, 
269 seamen, 24 shipwrights, 1,045 shopkeepers, 331 smiths, 290 
spinners and weavers, 34 sugar bakers and boilers, 10 surveyors, 
447 tailors, 1 tallow chandler, 23 tanners and curriers, 25 turners, 
69 wheelwrights, 8 woolcombers and sorters, and the 6,965 of trades 
not particularly specitied. Of the other sex, 7,107 were domestic 
and farm servants, 119 gentlewomen and governesses, 21 milliners, 
dressmakers, and needlewomen; 14,562 married women, and 18,032 
of undistinguished occupation (a large total which seems to indicate 
that the official examination into the pursuits of the female sex is 
not of a very rigid nature), The remainder of the emigrants were 
children, and of these 8.431 boys and 8,130 girls were under twelve 
years of age, 3,046 were infants, and 14,517 were undistinguished as 
to age or sex. 


Exuisition or 1862.—The names of the guarantors of the 
Exhibition have been published. The following is the list of 
those who have put down their names for £2,:00 and upwards. 
The Prince Consort figures for £10,000 :—Matthew Uzielli, £10,000; 
Robert Napier, £2,000; Henry Thomas Hope, £2,000; Thomas 
Brassey, £2,000; Hunt and Roskell, £2,000; Harvey Lewis, £2,000 ; 
Titus Salt, M.P., £3,000; Elkington and Co., £2,000; C. Minton 
Campbell, £2,000; Right Hon. I. M. Gibson, M.P., £3,000; Lord 
Ashburton, F.R.S., £8,000; KE, Marjoribanks, £2,000; Sir E, 
Antrobus, Bart., £2,000; M. D. Hollins, £2,000; Leo Schuster, 
£2,000; Joshua Bates, £3,000; Royal Cork Institution, Cork 
£2,400; Thomas Baring, M.P., £3,000. The following are a few of 
the more distinguished names set down for smailer sums: —Dr, 
Lankester, F.R.S., £100; 8. Redgrave, £200; Dr, Lindley, F.R.8., 
£100; R. Redgrave, R.A., £200; Lord Stanley, M.P., £500; Sir J. 
8. Pakington, £200; Lord Ebury, £500; Sir J. V. Shelley, £100; 
Earl Ducie, £500; Antonio Panizzi, £200; Sir R. Murchison, £500 ; 
Sir D. Brewster, £100; W. M. Thackeray, £100. The banking- 
house of Messrs. Glyn is down for £1,500, besides separate 
guarantees from other members of the Glyn family. As a general 
rule, the bankers hold aloof. The railways, as the most likely to 
protit, figure for a large sum, £80,000, of which the North-Western 
undertakes £15,000. The entire amount of the guarantee, as at 
present advertised, is £340,000. The Council state that they have 
received a letter from the Commissioners for the Exhibition of 1851, 
to the effect that they are willing to ——— a portion of their 
estate at South Kensington for the Exhibition, rent free; to vest a 
certain portion of the ground in the Society of Arts, subject to the 
condition that £50,000 is expended in building, and reserving the 
remainder for the International Exhibition of 1872, provided 
£10,000 be paid them out of the profits of 1862 
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COWPER’S PATENT HOT-BLAST STOVES. 


(See page 69.) 
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Fig. 1 is a Vertical Section through the Stove, with the Cold-blast Valve C, and Hot-blast Valve H, both open as when tho Blast is passing through 
ing heated. 
Fig. 2 is a Vertical Section through the Stove, with the Gas Valve G, Air Valve A, and Chimney Valve §, all open as when heating the Regenerator; 


II, is the Air-tight Wrought-iron Casing ; B B, is the Fire-brick lining to confine the heat ; R R, is the Regenerator of Fire-brick or other good refractory 
material ; O O is the centre opening or Flue for the oy passage of the Gas flame ; T T, is the Circular Flue in connection with the Chimney Valve 8, 


and Cold Valve C, which is placed immediately behind the Chimney Valve. 











CLARK’S RAILWAY CHAIRS. 
PATENT DATED 17TH December, 1859. 


Tuis invention, patented by Mr. W. Clark, of Chancery-lane, 
for foreign correspondents, consists of improved arrangements of 
chairs or bearings for the support of rails of railways, which im- 
provements are equally applicable to joint or ordinary chairs, for 
which they may substituted. They may be used without the 
intervention of fixed holding wedges or bolts, avoiding injury to 
the ends of the rails by piercing or otherwise, as also all drawing of 
the dowels, and consequently produces a i the wear of the 
sleepers. In these improved arrangements of bearings the weight 
of a train is utilised to produce the lateral binding of the rail. For 
this purpose one side of the chair or support forms a fixed wedge or 
bearing for the rail during the passage of a train. The annexed 
illustration represents various arrangements of improved chairs. 
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Figs. 1 and 2 show a central vertical section and plan of a chair 
to be used instead of the ordinary ones ; Figs. 3 and 4 show a central 
vertical section and plan of this chair substituted for the joint- 
chairs; and Figs. 5 and 6, similar views of a fish-chair arranged 
according to this invention, for a double fish or wedge-piece, or 
double locking chair. The’ same letters of reference indicate like 
porte in all the figures: a, chair; 5, movable piece forming the 

inding or pinching part, and effecting the locking or fixing of the 
rail when it is d ted by the passage of a train; c, chair for 
receiving the rail, and serving as a “Y for the locking piece 5; 
d, holes for the dowels; e (Fig. 5), bolt of a double fish-piece or 
wedge-chair to hold the two locking or pinching pieces 6, b. It will 
be readily understood that on the passage of a train the rail a is 
deflected, and the sides or cheeks of the pieces 6 effect the locking 
action by beuring laterally on the rail, which is thus maintained in 
= position. These improvements are applicable to all forms of 
rails. 











Tue Navy.—lIn consequence of the representations which have 
been made to the Admiralty relative to the state of the mortar 
vessels laid up in ordinary at Chatham, a party of shipwrights have 
been employed in opening the various boats and removing the outer 
coverings for the purpose of exposing the timbers to the atmosphere, 
in order to arrest the progress of the dry rot, which is making such 
serious havoc among them. The whole of the steam vessels of war 
now lying in harbour at the royal dockyards are to be fitted for the 
steam reserve ordinary, the Government having decided on every 
= belonging to that class being made ready for service, in case a 
sudden emergency should arise for their immediate use. The steam 
reserve in the Medway, under the command of Captain C. F. Schom- 
berg, now contains some of the finest line-of-battle ships and other 
acrew steamers, all of which could be brought forward for immediate 
service after a few days’ notice. Among the other steamers which 
are now being fitted for the steam ordinary at Chatham are 
the Atlas, 91, 2 Sheerness with engines of 800-horse power ; 
the Orpheus, 21, horse power; and the Cormorant, 4, an 





horse, of 200-horse power. 


PARSONS’ WHEELS. 
PATENT DATED 3rD SEPTEMBER 1859. 


Tuts invention of Mr. George Parsons, of Martock, Somersetshire, 
consists of constructing wheels of a combination of iron and wood, 
in which great lightness is secured compared with iron wheels, as 
ordinarily made. He moulds the wheel from a pattern in a common 
two-part or other suitable box, in the manner usually followed by 
moulders; then lays the spokes, which are of malleable iron or other 
metal, in the mould, and runs or casts a ring, which receives one 
end of each spoke. After allowing sufficient time for contraction, 
the nave is cast with projecting sockets, which receive the other 
ends of the spokes. From socket to socket of the nave, feathers or 
ribs are cast paar ye Flanges are cast on the outer edges of 
the ring to hold wood felloes or packing of other suitable material. 
The band or tyre is then shrunk on, aud countersunk bolts fasten it 
through the felloes or packing to the ring. 





Fig. 1 is a side elevation, broken, and Fig. 2 a vertical section, of 
a wheel constructed according to this invention. A, A, are the 
spokes ; they are placed in an ordinary two-part or other box mould, 
in such position that on the ring B being cast their outer ends shall 
be embedded in sockets a, a, which form part of the inner face of the 
ring, and their inner ends shall be embedded in sockets 5, b, formed 
in casting the nave. The inventor then casts the ring B, and the 
contraction of the metal in cooling holds the outer ends of the spokes 
securely in their position in the ring. After allowing time for the 
metal forming the ring to cool, the nave C is cast with sockets 6, 5, 
round them, and with feathers or ribs c, c, running from socket to 
socket. The inner ends of the spokes are securely held in the sockets 
5, b, by the contraction of the metal in cooling. The nave C, with 
art of an axle, is shown in external elevation at Fig. 3. The ring 
is cast with flanges d, d, between which strips or blocks of wood 
¢, ¢, are packed round the whole ring; an outer tyre Dis then shrunk 
on over the wood, and the tyre and wood may be further secured by 
countersunk bolts passing through them into the ring. The mould 
is fashioned from a pattern, and the casting is performed in the ordi- 
nary manner. Fig. 4 is an external elevation of a modification of 
the nave previously described. Instead of the ribs or feathers c, c, 
extending in ar direction across the nave from socket to socket, 
the nave is cast with a ring or belt round the centre, as shown at A, 
Fig. 4, and carry the ribs or feathers c, c, in a straight line from the 
sockets to the ring or belt. The nave is made to taper slightly from 
the central ring to each end to facilitate its withdrawal from the 
mould. Where it is desired to give additional — to the naves, 
they are either cast with a collar, as shown at//, Fig. 5, or shrunk 
on a wrought-iron or other suitable metal collar f, after the nave 
has been cast. 








Sir HuGcu Myppetron.—It has been resolved to erect a memorial 

to Sir Hugh Myddelton, at Islington. ‘This is to consist of a 

fountain, surmounted by a statue of the bringer of water 

to and is to be placed on the site of the old watchhouse now 

standing on the green. Sir Samuel Morton Peto has offered to 
present the statue to the parish. 








CHAMPION’S SPINDLES AND BOBBINS. 
Patent DATED 14TH DecemBER, 1859. 

Tuis invention of Mr. James Champion, of Manchester, relates, 
firstly, to an improved arrangement and modification of the ordi- 
nary throstles or doubling spindles, and flyers; and to an improved 
arrangement of spindle, bobbin, and tubes, in connection with an 
inverted flyer. 

These improvements will be clearly understood by referring to the 
illustration. Fig. 1 is a vertical section of the improved arrange- 
ment of the ordinary throstle or doubling spindle and flyer, and 
consists in fixing to the top lifting rail a, the bolster or tube 6, which 
forms a support for the spindle c. The tube 6 enters the interior of 
the bobbin d, to about half its length or to any other suitable 
distance, the bobbin at that part being bored larger so as not to 
touch the tube, and its upper part bushed with a bush e, of metal or 
other suitable material, in order to fit the spindle and keep the bobbin 
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steady, a drag f being placed under it in the usual manner. Fig. 2 
represents a vertical section of a modification of the foregoing im- 
rovements. To the top lifting rail g is attached the bolster or tube 
I forming a support to the spindle ¢ Over the bolster or tube is 
laced another tube &, having a projecting seat 1, which carries the 
bbin m, by means of a pin n fixed either to the seat or the bobbin. 
The upper part of the outer tube &, fits the spindle as at o, and the 
lower part either fits or is clear of the bolster or tube A. Below the 
projecting seat / is a circular groove p, which is intersected on each 
side by a band kept tight by a weight or other contrivance so as to 
give an uniform drag for winding the yarn on the bobbin, but when 
esired the groove may be dispensed with and the drag obtained by 
the ordinary washer in the usual manner. When employed for 
ae a toothed wheel is fixed to the tube &, which carries the 
in. 

Fig. 3 represents an improved arrangement of spindle, bobbin, and 
tubes in connection with an inverted flyer. To the upper spindle 
rail g, which is stationary, is fixed a bolster or tuber, for each spindle 
and flyer, which bolster projects upwards into the interior of a second 
tube s, on which the flyer ¢ is fixed. The upper part of the outer 
tube s fits the spindle u, for about half an inch as at v, which is the 
only part where the spindle is held, except the foot, which fits an 
ordinary step w, in the bottom of the lifting rail z. The top of the 
bobbin is attached to the spindle in any convenient manner, and 
traverses over the outer tube which projects nearly the entire length 
of the flyer. The drag is given to the bobbins by passing a band on 
each side of a grooved pulley or projection y fixed to each spindle, 
the friction being regulated by a weight attached to one end of the 
band, the other end of which is fixed to a stud, but when desired, the 
drag may be obtained in any other suitable manner. 








BEDSON’S PUDDLING FURNACE. 
PATENT DATED 14TH DecEemBER, 1859. 


Tuis invention, of Mr. George Bedson, of Manchester, consists in 
forming the bottoms and sides of puddling furnaces of wrought-iron, 
hollow, constituting chambers, into and out of which a stream of 
water is allowed to flow. . 





The accompanying drawing represents a puddling furnace in 
section, constructed according to this improvement. The furnace 
bottom is shown at a formed of wrought-iron plates, the sides 5 
being constructed after the same manner, so that a water chamber 
surrounds the iron while it is being puddled ; at c is a pipe by which 
water is —s and at d another pipe by which it is allowed to 
flow out. e latter is shown as carried upwards, and the escape 
takes place from the upper end; the feed-pipe, therefore, must 
contain an equal or superior column, so that the water-chamber may 
always be full, and the rapidity of the current may be regulated by 
a stop-cock at e or other convenient situation. The parts constituty 
the furnace bottom and sides may be put together by angle-iron an 
rivets, or by other ordinary means, or the whole may be welded, 80 
as to avoid the use of joints ; and the patentee observes, as an advan- 
tage of his invention, that the bottom and sides, being a complete 
apparatus, may be removed as a whole when desired. 
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WILSON AND NORTH’S CRANKED AXLES, TYRES, &c. 


PATENT DATED 19TH DecemBeER, 1859. 
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Tue method which Messrs. Wilson and North, of the Swedish 
Steelworks, Rotherham, oy nog to adopt in making cranked axles is 
to forge for each a straight bar, round in certain parts and flattened 
or squared at others, and afterwards to press the flattened or squared 

arts into the form of a crank by a machine composed of three 
hydraulic cylinders and rams, one ram forcing the flat part of the 
bar between two movable cheeks, which are acted upon or resisted 
against by two other rams, thereby forming the crank with the fibres 
of the iron running one way throughout. They propose to make 
each tyre out of a bloom which is formed in a hoop, and then roll it to 
the proper size and thickness by a machine having three shafts, with 
thimbles or ferrules to suit the tyre; one shaft is fixed, and the other 
two are movable, two shafts being used when rolling, and the third 
when it is required to form the tyre toatruecircle. These improve- 
ments will be understood by referring to the figures and letters on 
the accompanying engraving, in which Figs. 1, 2,3, 4, and 5 represent 
the first part of these improvements, and Figs. 6 and 7 the second 
part. 


The mode in which the first part is carried out is as follows :—The 
bloom or fagot is formed of a number of pieces of iron rolled toa 
segment of a circle, as shown in Figs. 1, 2, 8, and 4, previous to their 
being hammered. If fora cranked axle, the necessary square and 
flat places are formed on it; and if for straight axles requiring great 
ee ay they are merely swaged round or of the shape desired. Fig. 5 
is a plan of the machine employed for forming the cranked axles; it 
is composed of three hydraulic cylinders and rams, connected to a 
bed-plate and provided with the necessary tie-rods. 


The mode of operation is as follows :—The tie-rods B, B, are lifted 
out of their place, and the straight bar for the axle is put in the ma- 
chine against the rams of the two cylinders C, C; the rods B, B, are 
then replaced, and the ram A of the cylinder D is propelled forward 
by means of pumps worked either by hand or machinery against the 
bar, the part E coming in contact with and forcing it between the 
two rams A, A, belonging to the two cylinders C, C, and when it is 
forced far enough in, the two other rams are propelled forward and 
closed, until the crank is formed to the proper shape ; the rods B, B, 
are a again lifted out of their places F and G, and the crank 
Temov: 


_In the second part of their improvements Messrs. Wilson and 
North form a hoop or bloom of wrought-iron or steel, or wrought- 
iron and steel combined, by making it of a series of rings or pieces, 
and when sufficiently hammered, the hoop is then taken to the ma- 
chine, a plan of which is shown at Fig. 6, and an elevation at Fig. 7. 
The two main rollers A and B have suitable thimbles, ferrules, or 
collars turned or formed to the section of the tyre to be rolled, and 
are pressed together by the screws H, H, until the tyre is rolled to 
such a thickness as to touch the adjusting rollers C, C, C, two of 
which are carried on the cross frame 1, I, and the other attached to 
a block sliding between the frames D, D. These thimbles or collars 
are moved simultapeously by screws, or other mechanical con- 
trivances; in the illustration they are shown worked by screws 
aE” ba driven by the bevel-wheels F, F, F, the tyre being shown 
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J Soutn KeEnstncton Museum.—During the week ending 28th 

uly, 1860, the visitors have been as follows :—On Monday, Tues- 

day, and Saturday, free days, 4,131; on Monday and Tuesday, free 
evenings, 3,664. On the three students’ days (admission to the 

yy 6d.), 1,843; one students’ evening, Wednesday, 175. Total, 
813. From the opening of the museum, 1,567,989. 
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HARDING’S IMPROVEMENTS IN COMBS OR 
HACKLES. 


PATENT DATED 7111 DECEMBER, 1859. 


Tuts invention, by Mr. T. R. Harding, of Leeds, consists in 
making the combs or hackles with pins or teeth bent in a peculiar 
form, so as to strike into the material more directly, and so that the 
yielding or springing of the pins or teeth occasioned by their 
elasticity will cause the point which is in action to leave the fibres 
of which it has hold more freely and quickly, and without breaking 
them so much as is done with ordinary combs orhackles. The teeth 
of combs or hackles have heretofore been made straight, or nearly 
so, but Mr. Harding has found that, by bending the upper part of 
the pin out of the vertical line in a manner somewhat similar to 
that adopted in making the teeth of wire cards, and also by 
flattening the vertical part of the pin or tooth, he is enabled to 
obtain an amount of elasticity which is exceedingly desirable in 
operating upon silk. 

The pins or teeth of these improved combs or hackles are made of 
steel wire, and they may be made either round or flattened, 
according to the strength and elasticity required, which will also 
allow of their being inserted into wood or other rigid material, 
instead of leather or other yielding material, which is now the 
ordinary practice in making wire cards; and in order to prevent 
these steel pins or teeth from turning round in their holes or seats 
when made of round wire, they are flattened at some part which is 
inserted into the wood block, leaving the lower end round for the 
facility of inserting the pin. 

Fig. 1 is a sectional, Fig. 2 an end, and Fig. 3 a plan view, of part 
of a comb or hackle bar provide! with these improved teeth. a, a, 
is a bar of wood or other rigid substance, into which the improved 
teeth b, b, are inserted. Two of these teeth b, 5, are shown detached 
in front and edge views at Figs. 4,5, and 6. The body or vertical 
part of the pin is round, but at the lower end the part 1 is flattened 
or spread out laterally by means of a suitable stool, after mentioned, 
so that, when the pin is inserted in the wooden bar a, it cannot turn 
round in its socket. It will be seen that the upper end of the holes 
in which the pin is inserted is made conical, as at 2 (Fig. 3), in order 
to allow the pins to be forced back, as indicated by the dotted line in 
Fig. 1. If desired, the whole of the vertical part or body of the pin 
may be flattened, except at the lowermost extremity, as shown in 
Figs. 5 and 6. By this means additional elasticity will be obtained. 
The apparatus whereby the improved comb teeth or pins are made 
of the desired form, ready to be inserted into the wooden or other 
comb bars, is shown in plan view at Fig. 7, and in vertical 
section at Fig. 8. The wire of which the teeth or pins are 
made having been cut into suitable — and properly 
pointed in the usual manner, these lengths are placed in a 
hopper, from whence they are conveyed by means of a grooved 
cylinder, and are brought under the action of a hammer or press, by 
which they are bent into the desired form, and are also flattened, if 
required. These operations take place simultaneously, or nearly so, 
and pins or teeth of an uniform strength, size, and form are thereby 
produced. , c, is the hopper, in which the lengths of pointed wire 
are placed with their points all one way, as seen in the plan view. 
A cylinder d, having transverse grooves 3, 3, cut in its periphery, is 
mounted in suitable bearings immediately below the hopper, against 
the open bottom of which it is made to fit. As the cylinder d 
revolves in the direction of the arrow in Fig. 8, a pin falls into every 

ve in succession, and the pointed wires are by this means 
brought down in regular order until they arrive opposite to the 








punch ¢, which works in a horizontal guide or socket / bolted to the 
foundation plate of the machine, and i is worked by means of an 
eccentric g on the main shaft A, which is actuated by means of a strap 
or band passed over the band wheel i (Fig. 7). In order to prevent 
the pointed pins from falling out of the grooves 8 before they arrive 
at the punch e, a curved cover j (Fig. 8), but not shown in Fig. 7, is 
attached to the hopper and made to embrace a part of the cylinder d. 
An intermittent motion is communicated to the cylinder d by means 
of a click lever k, k, which bears against and drives a ratchet 
wheel 7, as shown by dots in Fig. 7. The tail of this lever is 
operated upon by a cam or eccentric m on the main shaft, so that at 
every rotation of the latter the lever k drives forward the wheel J, and 
consequently the grooved cylinder d the distance of one tooth. The 

inted end of every pin is bent out of a straight line as shown in Figs. 

and 2, by means of a reciprocating punch n, which is driven forward 
by means of a cam or eccentric o ( Fig. 7) on the main shaft. The 
action of the punches ¢ and » is nearly simultaneous, and after the 
pins have passed from under the action of these two punches, they 
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fall out or are discharged from the grooves in the cylinder d. The 
steel pins or teeth when delivered from the machine are to be 
hardened, tempered, and polished in the ordinary way of hardening, 
tempering, and polishing straight steel hackle-pins or comb-teeth, 
The next operation is to fix the bent pins in the wooden or other 
rigid bars; this is effected by hand; and, in order to facilitate the 
operation, use is made of an apparatus for nipping or holding the 
teeth or pins while they are being forced into the wooden stocks or 
bars a; this nipping or holding apparatus is shown at Fig. 9, and 
the rr object of using it is to ensure that the bent pins or 
teeth shall be set in regular rows, and at an uniform angle. The 
tool consists of a stock p, with a head p* to receive the blows, 
whereby the pins or teeth may be driven by means of a mallet or 
hammer. At the lower end of this stock is made a groove s, adapted 
to receive the bent pins or teeth which accurately fit it, and are 
secured therein by means of a movable side-piece or cover g, which 
is jointed to the stock at r, on which it turns as on a pivot. When 
the bent pin or tooth is placed in the groove s, the cover g is brought 
into a line parallel with the stock p, and the pin is secured with a 
certain length projecting from the stock. This projecting part may 
then be driven Coane in a hole made in the block or bar a to receive 
it, and when secured the pin may be released from the stock p by 
moving on one side the piece or cover g, as shown. When it is 
desired to produce combs at a low price, such combs are made by 
soldering the pins or teeth on to metal bars, which may be used 
singly or bolted or rivetted ther in;any required numbers so as to 
form a hackle of any required width. This mode of fixing the bent 

ins or teeth is shown at Figs. 10 and 12. The combs shown in 

igs. 1, 2, 8, 4, 5, and 6 are intended to be used more particularly 
for combing waste silk, but for hackling or combing flax or tow the 
teeth or pins should be made longer and more bent, so that their 
pointed ends may strike better into the fibre, than when made as 
shown in Fig. 1. The form of teeth which the patentee prefers to 
use in making combs or hackles for combing flax and other analogous 
fibres is shown at Fig. 11. The body of the teeth may be made 
either flat or round, as in the former instance, 

In applying this invention for raising the - 4 or pile of woollen or 
other cloths, the steel pins are made with much finer wire or points. 
The pointed ends are also bent in a different manner, being bent in a 
curved form somewhat resembling the points of teazles. Fig. 12 is 
an end view of a bar with two rows of teazle-teeth attached thereto. 
Fig. 18 represents a portion of a cylinder provided with these steel 
teazle-teeth, which are set in an inclined position, and are secured in 
bars or plates by soldering or otherwise. These bars or plates are 
then fixed to the surface of the cylinder by screws, or in any other 
convenient manner. 








An American Gunsoat.—The steamer Pawnee, built at Phila- 
delphia by an outside constructor, by authority of Secretary Toucey, 
is likely to prove a failure. She is an experiment, and a very 
costly one. She was to have been detailed to convey the commission 
authorised by Congress to the Isthmus of Chiriqui, but doubts exist 
about her safety, growing out of her recent trial trip. It is reported 
that she rolls very heavily, and pitches to an alarming degree. So 
great were these motions that it was necessary to run out the guns 
to their firing positions, in order to steady her. Since her return it 
has been recommended that her ae | changed to a less calibre, 
the guns to remain as in ordinary ships of war, on sides of deck. 
Owing to her mode of rig, the ship will not stay. When under sail 
the only way to change her tack was by “wearing.” The Pawnee 
cost the Government much more money than vessels of the same size 
built by naval constructors in the yards. An immense amount of 
material has been wasted upon her. She is considered a failure in 
point of speed, and on the whole will add nocredit tothe navy. A 
second trial trip has been ordered. It is probable that the Harriet 
Lane will be detailed to convey the commission to Chiriqui, if the 
Pawnee gives no better satisfaction on her second trial trip than she 
did on her first.—New York Herald, 
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RAILWAY MATTERS. 
Loxspox, Bricntoy, AND Souta Coast.—The half-yearly meet- 
ing of this company was held on Monday at the London [avern, 
Mr. L. Schuster, in the chair. The report was taken as read. 
chairman, in moving the adoption of the report, said he had to ask 
their indulg in ¢ 1 of his t state of health, ard 
would endeavour to give them every information in his power with 
regard to such matters as were interesting to them. Some remarks 
had been made on the expenditure of capital; all he would then i f 
was, that the expenditure had always been stated in their half- 
yearly report from time to time, and that the directors had not ex- 
pended one shilling more than the amounts for which they had 
received the sanction of the proprietors. Their revenue account, he 
was glad to say, was highly satisfactory, as they all knew. He was 
not in the habit of stating anything beyond the real position of their 
affairs. The traffic was highly satisfactory ; the business in every 
department had shown an increase. ‘The only exception to that 
increase was in respect to the traffic on the Portsmouth line. This 
was in consequence of a third line to Portsmouth being in operation, 
and in respect of which an arrangement had been come to for the 
sake of peace with the South-Western Company, but without much 
benefit to either company. Their Epsom line had been less produc- 
tive in consequence of an opposing line being in operation. They 
would p reeive by the accounts an apparently large increase of ex- 
penditure on revenue account. He regretted that the space allotted 
to the report did not admit of explanation, but he thought that an 
explanation of that apparent increase in the expenses would be con- 
sidered very satisfactory. The increase of expenditure for the half- 
year was, in reality, no more than £3,000, the difference being 
£11,000, which had arisen from renewals in the locomotive depart- 
ment of £4,229 for engines and machinery, which, at the corresponding 
period, only amounted to £1,327, the excess being £2,902 in that de- 
partment. This excess had arisen from a suggestion of his colleagues 
that, as they had a sum to dispose of, it should be expended in im- 
proving the stock, The renewass in thecarriage and wagon department 
amounted to £3,136, and for the co: ing period to £1,009, the 
excess of apparent expenditure being £2,127, as compared with the 
corresponding half of last year. ‘The item of law and Parlia- 
mentary expenses included all sums paid up to the 30th of June 
last in respect of Parliamentary expenses. ‘This had been £4,161 in 
excess, They had now a balance over of £1,445, while at the corre- 
sponding period it was only £491, showing an increase of £952. 
The various items of expenditure he had mentioned accounted for 
the increase of £11,220, in all out of the £14,000 excess, leaving the 
actual increase in working as compared with the corresponding 
veriod of last year £3,000, and for which they had to work the 
Ji {-Sussex line, 174 miles in length. Ile thought they would agree 
with him that an increase in the receipts of £30,000 was not seriously 
affected by an actual increase in the working expenses of £3,100, 
The report had fully explained their proceedings in Parliament. He 
thouglit they had every reason to be satistied with the state of their 
traflic, considering the prevalence of stormy and rainy weather 
during several months. In the report of the auditors allusion was 
made to the expenditure of capital during three half-years; it 
should Hive been stated as four half-years. Those items of ex- 
penditure had been placed before the proprietors at different times, 
and many of them had received their sanction more than once. He 
maintained that the directors had not exceeded any of those sums 
to the extent of one shilling beyond the amount sanctioned. He 
would read the various items if they wished (Cries of “ No, no.”) 
With regard to the Mid-Sussex line, they had obtained it for 
£160,000, while the proprietors had sanctioned £156,000 for it; and 
he might mention that the £150,000 was raised at 4 per cent. As 
regarded the Victoria Station, the cost to them had been tixed at 
£450,000, and that was the sum they had paid for it. There was a 
question mooted in the report of the auditors with respect toa charge 
for interest to capital in respect of works in course of construction ; 
that was the usual course. Surely they would not charge revenue 
with the interest of money expended on a station or a railway until 
open for tratlic? ‘The charge was a proper one as stated in the accounts, 
Lie then objected to the mode in which the auditors had estimated 
the traflic on the West-end of London and Crystal Palace line, and 
contended that the traflic on it was satisfactory, and quite as 
much as they had expected. The traflic on it was increasing day 
by day, week by week, and month by month. It was well known 
that the traflic on railways was progressive, and required time for 
development. He believed they had done right in possessing them- 
selves of that line. Mr. Billing thought the allowance of a per- 
centage to the officers for increased tra#ic should be extended to the 
men, if it only amounted in the latter case to 2s. 6d.each, He 
thought it a very small matter for the directors to take away from 
the auditors the free pass over the line. 1t was of importance to 
the shareholders that the auditors should pass over the line and 
visit the stations. The Chairman explained that in 1851 Mr. Laing, 
the former chairman, instituted the plan of allowing the principal 
officers to participate in the well-doing of the company. This had 
proved advantageous to the company. It was arranged that for 
every 1 per cent. in addition to the usual dividend there was to be 
an increase of 25 per cent. to the salaries of the principal officers, 
It had worked very beneiicially for the company. It was a mistake 
on the part of the auditors to say that the increase was contined to 
live ollicers ; there were thirty-eight officers who participated in the 
bonus for increased dividends to the proprietors. With regard to 
the men, it had been usual, when the company had had a good 
season, and the men hard work, to give a gratuity of a week's wages 
tothe men. With regard to the law and Parliamentary expenses, 
it was the duty of the directors to defend the property of the com- 
pany in Parliament, and to prevent their being robbed of their traflic. 
With regard to the withdrawal of the permanent passes from the 
auditors, it had been arranged that they should have a pass when 
they required it for any special business. In reply to Mr. Herapath, he 
stated that, in consequence of the bonus to the officers, their salaries 
were not otherwise increased, After some observations from Mr. 
Reeves, Mr. Michell, Mr. Herapath, Mr. Besley, and Mr. White, 
the chairman replied that he never gave a pass to any person, and 
he believed that not one of the directors had ever given a pass over 
the line, and he thought he could answer for the secretary in that 
respect. As to the amount of capital expended, that had always 
been set forth clearly in their half-yearly reports. With respect to 
the £140,000 said to be due to the company, £106,000 of it was for 
the Norwood and Bromley line, sold to the East Kent Company, for 
which they had to pay £4,000 a year, and in 1864 to pay £100,000. 
In consequence of the Amalgamation Bill being rejected, the Victoria 
Station Company was independent of them, and they were indepen- 
dent of the Victoria Company. On the motion of Mr. Michell, free 
passes to the auditors were authorised to be granted during their 
continuance in office. A dividend of 2} per cent. for the past half- 
year was declared, and certain paid-up shares were authorised to be 
consolidated into stock. 


Merroroniran,—On Wednesday the half-yearly meeting of the 
shareholders of this company was held at the London Tavern, Mr. 
Wilkinson in the chair. The following is an abstract of the report 
of the directors:—“ The corporation of London have become share- 
holders to the extent of £200,000, and nominated to the direction 
three members of their body. The bill for improving their station 
arrangements has been passed. ‘She other bill for etlecting a better 
communication between the City Railway and the Great Northern 
system, adopted and pr ted by the Great Northern Railway Com- 
pany, has received the royal assent. The works of the new junction 
will be undertaken by and at the cost of that company. ‘The cor- 
poration of London have obtained the sanction of Parliament to 
establish extensive markets in Smithtield for the sale of meat and | 
provisions, and to afford to railway companies facilities there, not 
only for traftic for the purposes of the markets, but also for receiving 
and delivering goods for the general trade of the city and the 
central districts of the metropolis. ‘The bill promoted at the inst 
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of the company fora short line to connect their railway with the 
dead meat and other markets in Smithtield, has also received the 


sanction of the Legislature. Arrangements have been made 
by the company and the Great Western Company with the corpora- 
tion for the use of the ground under the market for the purposes of 
a goods station. The rent to be paid by the two companies is fixed 
at £2,000 per annum; the companies excavating the substructure 
and its retaining walls, and bearing a portion of the cost of the roof, 
the corporation defraying the larger portion of the latter outlay, 
and all charges incidental to the erection of the market. The Metro- 
politan Railway will be placed in direct railway communication not 
only with Dover and the Continent, but also with the southern 

rtions and suburbs of the is, through the London, Chat- 
on and Dover Company’s extension to Farringdon-street. The 
directors have thought it expedient to purchase the whole of the 
vacant land belonging to the corporaticn of London on the eastern 
side of Victoria-street and north of West-street for a goods depét. 
For this land, in quantity 5 acres 19 perches, the money has been 
agreed at £179,157, of which £60,006 will be paid in money during 
the next twelve months, and the remainder by a rent-charge at the 
rate of 4} per cent. per annum redeemable in forty years. The 
works, both at King’s-cross and at Paddington, are in full progress, 
and a very considerable portion of the land for the line and stations 
has been purchased, and the buildings thereon are being rapidly 
cleared. Although the stations at Victoria-street and Smithtield 
will, no doubt, be sufficient for the ape Egy ge traffic 
of the railway, a station nearer to the k is a public re- 
quirement, and the directors think it advisable that applica- 
tion should be made to Parliament in the ensuing session for 
an extension from Smithfield to Finsbury-circus. The length of 
this extension will scarcely exceed half a mile, and the property 
through which it would pass is not of a costly description. No 
preference stock should be created for this purpose, but the necessary 
cost will be readily provided for by means of a separate capital of 
the Metropolitan Company, as the vast traffic over this portion of 
the line, comprising the combined traffic of both the Metropolitan 
and London, Chatham, and Dover Railways, will obviously secure a 
satisfactory dividend on the capital to be expended upon its con- 
struction.” The chairman, in moving the adoption of the report, 
said that he had always regarded the enterprise in which they were 
engaged as a sound and good undertaking, and when clouds hung 
over them he had never hesitated to urge them to persevere with it. 
Happily those clouds had passed away, and all was now sunshine, 
and their prospects were every way satisfactory, and shut the mouth 
of complaint. The first paragraph alluded to the co-operation of | 
the corporation of London in promoting the railway, and the fact of 
their having inted three s of their body as the repre- 
sentatives of their interest upon the direction of the company. The 
Great Western Company’s interests were also represented at the 
board by the presence of five gentlemen, members of the direction 
of that company, and he was happy to say that since the 
board had been so constituted the greatest harmony prevailed 
there, in fact there was a_ perfect unanimity among the 
directors upon all matters which had as yet received their approval. 
All the bills in which the company had any interest had 








been passed, and all those which were a to their interest had 
been rejected. The Great Northern Railway Company had already 
expended £8,000 or £10,000 towards effecting a junction with them, 
and the Great Western Company had fully committed themselves to 
the scheme. The steps taken by the corporation in connection with 
the cattle market had opened up a new and a large field of profit, and 
the course taken in that respect by the Great Western Company in 
conjunction with the corporation was highly important. The charge 
made for the land in the vicinity of Victoria-street was, in fact, no 
more than it cost the corporation to clear it. The board had the 
greatest reason tu be satistied with the conduct of the contractors, 
who commenced the works with the greatest expedition, and had 
thus far surmounted all the difliculties which presented themselves 
with the greatest ease. The extension from Farringdon-street to 
the Bank would secure, through the medium of the London, Chat- 
ham, and Dover Railway, an immense proportion of the traffic from 
the other side of the water. As regarded the shares, he believed 
that the public would mpnene | buy them when they were at 2 or 
3 prem., which no doubt would be the case within a short period. 
People in general did not appear to realise the practicability of this 
great undertaking ; but matters were now in such a posiiion that 
all doubt must soon be removed, and the railway assume its proper 
position.—Mr, Deputy Dakin, in seconding the motion, remarked 
that the company had obtained the land near Victoria-street, not 
merely at the price which it cost the corporation, but with the 
advantage of the parliamentary aid in furtherance of the work. 
As regarded the proposed extension from Farringdon-street te 
Finsbury-circus, he regarded what was said in the report on that 
subject as anotice of the intention to apply for an Act next session, 
and not at all as pledging the company to carry out such a project, 
which required grave cousideration.—Mr. Connell believed that an 
extension to Finsbury-circus would prove highly remunerative.— 
A shareholder said it was evident that if they did not get to the 
back of the Bank some other company would. The only question 
in his mind was whether, supposing that no engineering difli- 
culties interposed, Coleman-street would not be preferable to Fins- 
bury-circus.—Mr. Fowler (the engineer of the company) said, 
Finsbury-circus was only 300 yards from the Bank, and having 
regard to the comparative value of the property there and the value 


of the ground owing to the late heavy rains. It also men- 
tioned the passing of the bill for the construction of a line 
from Bewdley to Tenbury, and of that empowering the West 
Midland Company to lease the Severn Valley line. The report 
of the engineer detailed the progress of construction, stating 
that the stations are in hand, that the bridge over the Severn 
is far advanced towards completion ; twelve miles of perma~- 
nent-way laid, and that the material for the remaining portion of 
the line has been delivered upon the works. The chairman, in 
moving the adoption of those reports, said they (the directors) had 
been pressed to open the line from Hartlebury to Bewdley by the 
1st of October, but did not think they would be able to do so earlier 
than the 1st of November, and even then they would have to make 
arrangements for allowing the contractors the free use of the road 
for the transit of their last wagons employed in es stuff to 
and from the works between Bewdley and Gacowsheny. e regretted 
that the draft of the lease to the West Midland Company was not 
ready for the approval of the shareholders, and that the special 
meeting called for that purpose would have to be adjourned. He 
considered the terms of the agreement highly favourable, as they 
would, according to his calculation, receive 574 of the gross receipts 
of their line, without being called upon either to provide rolling 
stock, or make repairs or renewals. 


Mip.anp.—The directors have decided to r d to the pro- 
prietors a dividend on the ordinary stock, for the half-year ending 
on the 30th of June, at the rate of 64 per cent. per annum. 


Tue Divipenps.—The railway dividends officially announced are 
as follows, viz. :—Midland, at the rate of 6} per cent. per annum, 
against 5} for the corresponding six months of 1859, 4} in 1858, 4} 
in 1857, and 4 in 1856. Great Northern, at the rate of 4} per cent. 
per annum, or £2 5s. per £100 original stock for the six months, £3 
per £100 B stock, and £1 10s. per £100 A stock. The dividend for 
the corresponding period of 1859 was at the rate of 33 per cent. per 
annum. Great Southern and Western Railway Company of Ireland, 
at the rate of 5 per cent. per annum, being the same rate as that 
declared for the corresponding period of last year. 








ACCIDENT ON THE GREAT NorTHERN RarLway.—About 9.15 p.m. 
on Saturday the up express train, due in London at 9.30 p.m., from 
Liverpool, Manchester, and the north, had proceeded safely on its 
journey up to about midway of Tottenham tunnel (about three- 
quarters of a mile in length), when from the breaking of one of the 
fore axles of the engine the whole train was thrown completely off 
the line in the utmost disorder and confusion. The engine running 
against one side of the tunnel brought the train to a stand in about 
two minutes, throwing some of the carriages on the down rails, and 
against one side of the tunnel, while the engine reclined on the 
other. The guard’s van had its top taken completely off, and the 
wheels, axles, and doors of some of the carriages were much broken, 
the whole forming a dead block to both the up and down lines. The 
lights in nearly the whole of the carriages were extinguished by the 
sudden jerks, and what with the alarm whistle, the shrieks of the 
passengers, and the total darkness for upwards of ten minutes, the 
feelings of the terrified passengers may be better imagined than 
described. Fortunately, however, and most miraculously, none of 
the passengers were seriously hurt, but were enabled to proceed to 
town by a special train which was telegraphed for from the 
Wood-green station, which is about three-quarters of a mile from 
where the accideut occurred, and reached King’s-cross at 12 o'clock. 
The guard had his hand rather severely crushed, which was 
attended to by a medical gentleman who happened to be in the down 
train — was stopped at Woed-green), who came along with 
several other passengers to render assistance. Had the accident 
oc curred on an embankment the whole train must have gone over. 
The scene was most frightful, and such as the horror- stricken 
passengers will not readily forget. 








TRAFFIC RETURNS. 
Week This Same Mileage. 
ending Week. 1859. 1860. 1859 
Belfast and Northern Counties ., July 2 1,425 1,297 65 65 


Birkenhead, Lancashire, & Cheshire ,, 99 3,140 3,206 83 33 
Bristol and Exeter .. .. .. «© 5, 22 = 7,272 125 118 








Caledonian .. 2. os oe ae — 14,855 1983 1983 
Commwall oe co oo oe » 22 1,878 1,266 53 534 
Cork and Bandon 28 462 316 20 20 


Cork, Blackrock, and Passage F 
Deeside 


Dublin and Belfast Junction .. .. 7? 99 1,341 L877 68 
Dundee, Perth, and Aber. Junction §* 29 1,132 +2 31 
Dundalk and Enniskillen.. .. .. 4, 29 1,847 1,701 122 122 
Dublin and Drogheda... .. .. ,, 29 2,123 2,002 628 625 
Dublin & Wicklow & Dub.& Kingtn. ,, 28 2,638 2,565 40 
East Anglian .. «. « « . 4, 22 = 1,076 67% 67 
Eastern Counties and East Union.. |; 29 — 26,273 

Kdinburgh & Glasgow & S, Dunfer. 7 22 6,967 6,629 142 142 
Edinburgh, Perth, and Dundee ., ,, 29 4,057 3,854 (78 78 


Glasgow and South-Western .. .. 
Great North of Scotland... .. .. 
Grows NoeeRGrn «. 1. cc co co 
Great Southern and Western., .. 
Great Western . 
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of that in Coleman-street, and to other considerations, he ed 
Finsbury-cireus the best site—Mr. Parson (deputy-chairman) 
thought that the traffic to be expected would justify an expenditure 
of £300,000 or £400,000 on an extension to Finsbury-cireus, The 
board had ascertained that it could be constructed at about the 
same mileage cost as the west portion of the railway. The question 
was now pending whether the company could be permitted to 
commence operations at once on the City lands, and in the event of 
its being decided in the attirmative, the line would, ‘he believed, be 
opened next year. Mr, Jay’s contract was £270,000, and Mr. 
Knight’s £330,000, making a total of £600,000. In addition 
to that the board allowed £60,000 for stations, and £400,000 
for land, making £1,000,000 in round numbers. £140,000 was 
put down for parliamentary, law, and other expenses. 





Tuer East ANGLIAN.—The shareholders of the East Anglian are | 
taking most active steps with regard to their property. An in- | 
tluential ittee of the leading proprietors has been formed for | 
the purpose of considering whether something may not be done to | 
prevent the ruin which appears to await their property. For some | 
years past the railway has shown almost the solitary exception of | 
going on from year to year without any increase of traflic. For this 
extraordinary state of things there appears to be no adequate cause, 
so far, at least, as the resources of the district through which the 
railway passes are concerned. Lynn and Wisbeach and the eastern 
division of the county of Norfolk possess resources which, if 
properly developed, would afford remunerative traflic to the railway. 
‘The cause of the present depressed state of this property, upon which 
more than a million has been expended, is no doubt to be found in 
the policy pursued towards it by the Eastern Counties Railway, 
whose interest it is to keep Gown the receipts, inasmuch as they are 
bound to purchase the line upon terms based upon the average protits, 
and the lower these can be kept down the less will be the sui to be 
paid for the property. This in a few words is the secret of the East 
Anglian discontent. In this state of things, the shareholders, 
believing that the traflic is capable of being very greatly increased, 
and that the resources of the district have not been properly attended 
to, have requested the directors to convene a special meeting for the 
purpose of considering what steps ought to be taken to bring about a 
better state of things. In accordance with the requisition of the 
shareholders, a meeting has been convened for the 8th inst., when it 
is understood that a committee of the most influential shareholders 
will be appointed. 


Severn Vatiey.—The half-yearly meeting of this railway com- 
=v was held on Wednesday, at the offices, Victoria-street, Pimlico, 
r. Parsons in the chair. The report stated that the works 
are progressing favourably, notwithstanding the slippery state 














bury and Birmingham ,, 
Shrewsbury and Chester ., 
Irish South-Eastern .. .. 2... - - 
Lancaster and Carlisle .. .. 


Lancashire and Yorkshire .. .. ,, 29 40,612 36,200 8u5} 
Lianelly Railway and Dockyard .. |; 28 758 703 ay 
London and Blackwall << = 22 ee oe ost i 
London, Brighton, and South Coast }, 28 24,245 23,458 2 

London Chatham and Dover... ..  ,, 28 794 383 194 
London and North-Western .. .. ,, 20 83,562 84,356 950 
London and South-Western .. ..0 5, 290 — 19,759 239% 270 
London, Tilbury and Southend ., ,, 22 _ 2415 4 2 
Manchester, Sheffield, and Lincoln, ,, 29 12,125 11,469 1734 1734 
Manchester, 8. Junc.,&Altringham |, 29 1,154 1,050 
Maryport and Carlisle .. .. .. ,, 22 (1,209 1,051 

Midiand.. .. .. .. «2 se se 4, 29 40,193 36,169 6148 6144 
Midland Great Western .. .. .. ,, 20 4,008 8,846 177 177 
Newcastle and Carlisle .. .. .. 4, 23 8,517 3,265 78h [78% 
North British .. .. «2 of « 4, 29 6,565 .6,523 154 164 
North-Eastern .. » 28 89,908 37,860 764 764 


Newport, Abergavenny & Hereford _ — 5050 
North Staffordshire Rail. and Canal 
St. Helen’s C. and Railway .. .. 
Shrewsbury and Hereford .. ., 
Scottish Central... .. .. .. « 
Scot. North-Eastern (late Aberdeen) 
South Devon oe we ak os 
OC UE ns cs. ce oe os 
South York and River Dun. .. .. 


South Wales., .. .. «2 oe o 4, 21 7,497 7,618 1713 1713 
Tall Valo 1. «sc cc co co co gp S28 5864 $780 58 
Ulster .. . cc se oe oo ce » DD = 1,587 36 
Vale of Neath 29 2,122 25 25} 


Waterford and Kilkenny.. .. .. >, 28 362 362 $1 81 
Waterford and Limerick .. .. .. 4, 28 1,350 1,230 77 77 
West Hartlepool H. and Railway .. 27 0 4,768 «= 3,783 89 3y 
West Midland (late Oxford, Wol.) » 2 7,468 6,500 162 144 
Whitehaven and Furness.. .. .. 4, 2200 — 504 3535 
Whitehaven Junction ee 00 oe 22 os 552 12 #12 


COLONIAL AND FOREIGN. 


Buffalo and Lake Huron.. .. .. July 13 859 681 161 161} 
Dutch Rhenish .. .. 1. .. oc oo @ —_ _— 109 
Eastern of France (late P. andS.).. ,, 14 49,176 43,150 1050 1003 

ee. 880 


Grand Trunk of Canada es «55 14 11,882 8096 970 8& 

Great Luxembourg .. .. «2 «- 5, 29 2,883 2,312 128 122 
Great Western of Canada.. .. .. 5, 20 5662 5,523 345 345 
Northern of France .._.. «. «+ 45 14 44,896 41,250 602 600 
Orleans, Bordeaux and Branches.. ,, 14 51,907 44,838 922 922 
Paris, Lyons and Mediterranean .. ,, 14 74,066 72,388 874 S848 
Sambre andMeuse .. .. .. «. 5, 27 a 1,205 6 os 
Western and North-Western .. ..  ,, 14 41,512 87,952 748 721 
West Flanders _ 7 7 


we eo ce es oe lm BS 930 
Demerara fortnight ending .. .. June 16 862 358 
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THE GREAT EASTERN’S ENGINES. 


Tre following, from the pen of Mr. A. L. Holley, one of 
the authors of “ European Railways,” and a passenger in 
the Great Eastern, though containing much that is already 
known to our readers, will nevertheless not be found 
uninteresting. 


sure that many of your readers will have been disappointed 
A a the Sipseninens of coal on the late trip of the Great 
Eastern, considering especially the very moderate average speed 
maintained. Upon the ascertained increase of resistance with the 
increase of the speed of steam-vessels, one-half more coal than the 
whole quantity actually consumed would have been burned, had the 
trip been made in nine instead of in eleven days. As a nine-days 
passage, equivalent to 14 knots an hour, was the least expected of 
the Great Ship, we are justified in believing that, even at the present 
light draught of the vessel, 550 tons of coal would be consumed 
daily on such a run. As,for 18 knots an hour, a speed of which 
there were once strong expectations, the simplest application of the 
laws of fluid resistance will show that, if 550 tons are required daily 
to maintain a rate of 14 knots, not less than 1,200 tons would be 
necessary at 18 knots! That the resistance of a vessel, of given 
form, through the water increases as the square of the velocity, and 
that the necessary power—acting, at increased velocity through in- 
creased space—must be therefore increased as the cube of the velo- 
city, is proved by the fullest experience of ocean navigation. To 
double the speed of a given vessel, requires that the driving power 
be increased eightfold, and, in practice, the increased consemption 
of fuel is found to be generally even a little greater than in this 
proportion. ‘Thus, while 300 tons are required daily to maintain an 
average speed of 11} knots on the Great Eastern, a speed of 23 knots, 
if it were possible to apply sufficient power to produce such a speed, 
would require a consumption of coal eight times greater, or no less 
than 2,400 tons daily, or 100 tons an hour! Allowances are of 
course to be made, on the last trip, for the foul condition of the 
ship’s bottom; for deviations from the direct great circle course ; 
for the opposing current of the Gulf Stream; for improper firing, 
and for some other disadvantages; but, as already observed, the 
vessel crossed the Atlantic on much less than her full load-draught, 
and an extra immersion of 4 ft. or 5 ft., adding thereby from 330 to 
415 square feet to the area of the immersed wind section, would go 
far to equalise the conditions of working. 

The late Dr. Lardner was well laughed at, in 1838, and for many 
years afterwards, for having attempted to demonstrate that steam- 
ships could not carry sufficient coal to last them across the Atlantic. 
The Great Western, which arrived at New York in April, 1538, 
brought with her the results of the Doctor's calculation, and in her 
own perfurmance demonstrated their incorrectness. Yet, to this 
day, there are many steamers which, at their highest running speed, 
can only carry coal enough to last them over. ‘The launching weight 
of the hull of the Adriatic was nearly 2,100 tons, and her engines, 
boilers, water in boilers, and spars, weigh together about 1,40U tons. 
Adding to this 1,500 tons of coal, the least with which such a vessel 
can safely attempt to cross, and we have at once 5,000 tons dead 
weight, or within a few hundred tons of the total displacement of 
the vessel. And although the Adriatic can carry sufficient coal for 
the run between New York and Havre, she could not carry enough 
to last her to Rio Janeiro, except she was run, on a route of such 
length, at a greatly reduced speed. 

‘The Great Kastern, it is to be regretted, does not represent in her 
machinery any of those great principles which determine the most 
economical use of steam. With injection condensers, low-pressure 
steam has to be carried, and the water has to be constantly blown 
off to avoid saturation. In the heat thus blown into the sea is one 
great source of loss. With the low pressure which is necessary with 
salt water in the boilers, the engines cannot be worked so expan- 
sively as economy requires. The diagrams taken from the paddle 
cylinders, when cutting off at half stroke, exhibited an amount of 
condensation in the cylinders which is not likely to encourage any 
attempts to work at an earlier point of cut-otf. The cylinders have 
no steam-jackets, and as the steam is not superheated the old stan- 
dard of half stroke is the lowest at which these engines are likely 
to be worked. Under these circumstances, an average consumption 
of from 44 lb. to 5 1b. of coal per indicated horse-power per hour is 
the least to be expected, and this average, when the vessel is worked 
at the lowest tolerable speed, will correspond to a daily consumption 
of full 350 tons of coal. 

The paddle-engines are not novel in design, but they are peculiarly 
fine as a job of machine work. The screw-engines are constructed 
after a design quite old in general arrang t, which, ing 
their intended power, is a very severe test of their strength. They 
are not indeed so well proportioned or fitted as the paddle-engines, 
and they owe their somewhat remarkable stability to the enormous 
weight of material used in their construction, and to a very careful 
roe - quae of pistons, bearings, &c., by the present engineers of 
the ship. 

The general idea of dividing the power between two sets of pro- 
pellers was based chiefly on the imperfection of the machinist’s art, 
or the impossibility of making sound parts sufficiently heavy to 
hold together under the terrific and undivided power of ten thou- 
sand horses. The idea was not any probable gain of power by 
the screw and paddle combined—that the two instruments should 
not interfere with each other was the problem, and the result has 
most successfully solved it. Three intermediate paddle-shafts were 
forged before one was fot out sound, to hold the maximum power 
of 4,000 horse-power. ‘The idea of making one to hold 6,000 horse- 
power beside, was, of course, impracticable. Again, the division 
of power distributes the weight of engines over a larger portion of 
the ship. To have held 10,000 horse-power in one place—in the 
middle of a ship, 4 of a mile ellegenrst have required fastenings, 
and girders, and kelsons, of the most gigantic weight and pro- 
portions. Indeed, this idea of distributing the weight and strain, 
and of keeping it low down, was exaggerated in the case of the 
screw engines. They were cramped in stroke at least, for the 
purpose of keeping them low down, while there is ample waste space 
above which they might have occupied. Since it is not probable 
that the ship will be tilled with freight, especially since she does not 
need an absolutely full load to pay, a part of the weight of engines 
would have been better for the steadiness of the ship, had it been 
placed higher up. It is well known that a ship heavily loaded at 
the bottom only, will roll more than if the Toad is distributed 
throughout her height. The screw engines consist of four horizontal 
cylinders, with a 4-ft. stroke. Had four or more cylinders been 
placed vertically over the shaft, the weight would have been better 
distributed, and the crowning advantage of long stroke could have 
been attained. 

Even in view of this distribution of power, the paddle engines are 
constructed under some disadvantages; which do not attend ordinary 
steamers. The ship i#83 ft. wide, while the paddlewheels are 13 ft. 
wide on either side, in addition. To keep this tremendous length of 
shaft in proper line, to so strengthen and adjust its bearings, that 
the wheels, rolling further out of water than they re with 
narrow beam, will not break it by racing and unusual strain, and, 





indeed, to connect four oscillating cylinders, of 4,000 maximum | 


horse-power to one shaft at all, especially when its intermediate 
section is cranked to drive the air-pumps, was a problem—easily 
enough worked out by good tools, we may say, but certainly one 
which demanded the highest accuracy of fitting and adjustment. 
To convince ourselves that all this is extremely well done, it is onl 

necessary to observe the engines at work. The parts really look 
light, and the proportions far more graceful than is common with 
English engine work. And were it not for the noise of the steam 
rushing into the condensers, the paddle engines could scarcely be 
heard at 12} turns per minute. The screw engines, on the contrary, 
at a greater number of revolutions, 34 to 36, but less speed of piston, 
are pretty aay Their immense weight and size of bearing surface, 
however, enabled them on the Atlantic trip to make above half-a- 
million revolutions without stopping or adjustment. Neither the 


paddle nor the screw engines were stopped at all on the trip, except 
for soundings, as the vessel approached land, and not a key was 
driven or a nut turned at any time on the p For compa- 
ratively new and unusually faoge engines, this exhibited quite a 
remarkable excellence of workmanship. One of the screw engine 
shaft-journals got hot from the stopping of an oil-hole, but was 
cooled without stopping the machinery. 


The fact that the screw and paddles do not stand in each others’ 
way was variously illustrated. How the largely entertained idea 
could possibly have been started, that, if both were not exerting 
equal power, the one was propelling, and the other dragging, it is 
not easy to imagine. The fact is, that all the power exerted by 
either, above that necessary to overcome the friction of the ma- 
chinery and the water, even though it is but an ounce, is propelling 
power. And this proposition involves the fact that the propellers 
must move faster than the ship—otherwise, of course, they will 
drag. And after power enough is applied to them to overcome their 
friction, they will move faster than the ship. If the paddles are 
working at 3,000 effective horse-power, and the screw at only 500 
effective horse-power, the paddles will have more slip than the 
screw, but the screw will follow them up, and exert its 500 horse- 
power with a proportionate slip. To say that the screw will not 
exert its 500 etlective horse power in propelling, no matter how 
much the paddles may be doing, is simply to say that 500 horse- 
power may be applied to a resisting medium without effect—that 
after the friction of parts and water is overcome, 500 horse-power 
besides may be exerted against nothing; or it is equivalent to 
saying that if 3,000 lb. be applied to a rope, a dynamometer at the 
other end indicating that strain, the addition of 500 lb, more 
to the rope will not increase the strain on the dynamometer. It 
must simply be remembered that if the greater power produces a 
given pom the lesser power follows up the greater at that speed, 
and then applies its own force in addition. If a given weight will 
cause a body to descend a foot in a minute, it is evidently not im- 

ssible for a smaller weight to descend with the greater, and exert 
its own force besides. To say, as many do, that a screw and paddle 
cannot work harmoniously, save while exerting the same respective 

ower, is to say that a stroke and a bow-oarsman, that a man and a 
oy on a rope, or that a large sail and a small sail on a ship, do not 
work harmoniously. It may be said that the screw, in the case 
named, requires more power to overcome its friction while it is fol- 
lowing up the paddles, than it would if it were acting independently. 
But it n.ust be remembered that the same increase of speed of 
piston necessary to propel the ship at the required velocity would 
increase the friction of a single engine or propeller in the same pro- 
portion. It cannot make any essential difference as to friction, a 
given speed of ship being required, whether there are one or two pro- 
pellers. A more reasonable objection to a double power, although 
practice proves it equally groundless, is, that after the paddles have 
given the water an impulse aft, and mixed it with air, the screw 
will not have suv good a hold. However this might be in case of a 
very short ship, it is not in the least objectionable in case of the 
Great Eastern, The wake of the paddles is far outside of the line of 
the screw's travel; even if it were not, there is very little air or 
momentum in the water 400 ft. from the paddles. Again, almost all 
the water for the screw comes solid from under the bottom of the 
ship. After the ship had so lightened as to allow the tops of the 
screw-blades to come above the surface, they could plainly be seen 
over the stern, slicing up from the most black and solid water. 
Another fact illustrates the subject. On the 24th, the run of the 
ship was 299 miles; on the 25th it was 325 miles. On the latter day, 
however, the speed of piston was 281°13 for the screw, and 322°8 for 
the paddle; while on the 24th it was 284 for the screw, and 811-7 
for the paddle. Thus, with a greater diflerence of speed of pro- 
peller, a higher actual distance of ship was attained. When the 
screw-shaft got hot, its revolutions were reduced to24. The paddles, 
which had been running at 114, at once fell off sympathetically to 
10}. Both, however, were exerting propelling power. 

The paddle-engines will be briefly described. They consist of four 
oscillating cylinders (74 in. by 14 ft.), in two pairs (about) 24 ft. apart, 
centres connected by an intermediate shaft, 21} ft. long, in which is 
forged a crank which drives the two air-pumps lying bet ween the pairs 
of engines. The two cylinders forming each pair stand at an angle of 
60 deg. apart, the shaft lying above them. -The engines stand on 
four heavy wrought-iron kelsons, raised some 15 ft. from the bottom 
of the ship, and braced together, and to the sides of the ship by 
cross wrought and box frames. On these kelsons lie the four main 
bottom frames of cast-iron, running 44 ft. fore and aft, or the entire 
length of the compartment which holds the paddle-engines. Between 
the two port-irames swing one pair of cylinders, and the others 
opposite; the air-pumps are between the pairs of frames. From 
each of these four frames rise three wrought-iron pillars—one 
vertical, and the others inclined towards the shaft. ‘The twelve 
pillars support four entablatures, lying above the main frames, and 
extending nearly the length of the compartment, fore and aft. They 
are secured at their ends to heavy wrought-iron cross box-frames. 
The box-frames are attached to the sides of the compartment, these 
sides being the longitudinal bulk-heads which run for 350 ft. fore 
and aft the ship. Between the bulkheads and the sides of the ship 
are floors of iron and heavy girders, so that the whole engine is 
most firmly secured. These cross box-frames are some 11 ft. apart, 
so that the cranks can just swing between them. There is a pillow- 
block on each entablature, the two outside blocks holding the inside 
ends of the paddle-wheel shafts, and the two inside blocks holding 
the two ends of the intermediate shaft. ‘There are three flours in the 
engine-room—one level with the entablatures, the next level with the 
tops of the cylinders, and the next under the cylinders, level with 
the top of the air-pumps. The engines stand 40 ft. high. ‘The size 
of their compartment is 44 ft., fore and aft, by 50 ft. wide. The 
cranks on the paddle-shafts are formed as follows :—Each is a hollow 
cast-iron dram 12 ft. in diameter, surrounded by a hoop or strap of 
wrought-iron, which forms a friction-clutch. A lug on one part of 
the periphery of the strap holdsthe crank-pin. The side of the strap 
opposite the = is cu’ square across, and turned up into two lips, 
which are held together by ascrew. The head of this screw is cut into 
a toothed wheel, which is turned by another screw, by hand, when it 
is moe age | to loosen the strap. The whole arrangement is ex- 
tremely well designed and convenient. Thus, either paddle-wheel, 
in case of accident to it, may be in a few moments loosened from the 
engine-shaft, the strap merely revolving with it, while all four 
engines may then drive one wheel. Or, if the engine breaks down, 
both wheels may be loosened, so that they need not back water, but 
will revolve simply with the expenditure of power necessary to over- 
come the friction of their journals, while the ship is propelled by 
screw or sail. The two cranks on the intermediate shaft are at right 
angles with each other. They are the common wrought-iron crank, 
keyed to the shaft. The air-pump crank, driving the two air-pump 
rods, and forged on the intermediate shaft, is 135 deg. from each 
crank. This, together with some slabs of iron on the floats of the 
wheels, so balances the engine that a very light sea acting on the 
floats will move the engines back and forth without steam. This 
also shows the excellence of the work. 

On the forward side of the two front cylinders, and on the after 
side of the back cylinders, are the valve-chests. These, together 
with the valves, are balanced by weights on the opposite sides of 
the cylinders, resembling small valve-chests. The valve-chests are 
double, é. ¢., there is one at each end of the cylinder, the same rod 
running through both. The valve-rod is moved by a rocker-arm 
| on the cylinder, attached between the valve-chests by two connect- 
| ing rods. The usual connection, resembling a link, to transfer the 
| motion of the link-motion which does not oscillate with the cylinder, 
| to the cylinder which does oscillate, is interposed as a part of the 
| valve motion. It is simply a slotted sliding-piece, moved up and 
| down by the link, and in turn moving the rocker-arm by a block in 
this slot, the radius of which is equal to the distance from the 
centre of the trunnion to the centre of the rocker-arm, ‘There is a 
| separate and ordinary link motion for each cylinder, the two links 
| for each pair of engines being driven by two eccentrics only, each 

eccentric taking hold of both links by one fixed and one movable rod. 
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Each valve is double-ported, the steam ports being 3} in. wide each, 
and the exhaust-ports 6} in. All the ports are 2 ft. 11 in. long. 
The throw of valve is 14 in. The lap is such that the cut-off, wit 
the link at full throw, will occur at half-stroke. The cut-off may 
be shortened by the link, but was not so shortened during the 
voyage. The links were simply designed to reverse the engines, and 
are shifted by a small steam cylinder, The engines are very easily 
handled for a slide-valve motion. An independent cut-off—a piston 
valve in the steampipe of each engine, moved by cams on the main 
aft, in the manner—is applied to the paddle-engines, and 
was, of course, a part of the builders’ plan of o 
off at eg on each cylinder, and thus ha’ one con- 
tinuous cylinder full of fresh steam and three cylinders full of ex- 
panding steam constantly at work. The independent cut-off, how- 
ever, was not once applied during the voyage. A higher steam 
pressure, and either greater economy or greater power could, of 
course, be got gut of high expansion, minus any extra condensation 
due to highexpansion. The cylinders and valve-chests are jacketed, 
so that boiler steam could be applied—it is not applied at present. 
As it is, however, the engines work with about 38 Ib. per hour per 
horse-power, which, for the style of engine and boiler, is good. But 
it should be remembered, that, however valuable indicator diagrams 
may be, they do not show the friction of the engine. Calling the 
pounds per hour per horse-power, three for the paddle and four for 
the screw, we still do not have the proper proportion of effective 
power, since the friction of the latter is much in excess. 

The paddle-wheels have no outside bearing on the sponson beams. 
In an iron ship, particularly one with a double skin, there is 
such a fine chance to make an inside bearing that none is re- 
quired outside. 





Destruction oF Two Houses mx Pitico.—In Sutherland- 
street, Pimlico, two houses, four storeys high, were strack with 
lightning on Saturday night about eight o'clock, and although at 
the time it was not anticipated any serious damage had resulted, 
subsequent events established the fact that the electric fluid had 
shaken the houses to the foundation. About one o'clock on Sunday 
morning the neighbourhood was aroused by suddenly hearing a 
fearful crash, followed by two others less violent. A number of the 
inhabitants rushed from their beds into the street, and it was soon 
discovered that two newly-erected houses in Sutherland-street had 
fallen into a heap of ruins. The front walls, more than usually 
substantial for private houses, had fallen inwards, dragging with 
them the back walls, and the whole presented a complete mass of 
ruins. Had the premises been inhabited, the loss of life must have 
been very great, and the occurrence, as may naturally be supposed, 
created considerable alarm in the eeighbourhood. This was increased 
to a great degree on Sunday evening during the storm which then 
raged, when it was rumoured that a similar occurrence, attended 
with more serious consequences, had taken place near the same spot. 
Crowds of people hurried to the place, but, fortunately, the ramour 
was unfounded. The two houses in question were totally destroyed. 

A vexy interesting paper has just been published by Professor 
Christison, giving the results of some ex ts suggested as 
long ago as 1831 by Messrs, W. and G. Young, of Leith, for the 
capture of whales by means of poison, the agent being hydrocyanic 
or prussic acid. This subtle poison was contaive i in glass tubes, in 

uantity about two ounces. Among other ditliculties one was to 
wn the poison from the glass tubes at the right time. After 
various trials, the plan fixed upon was to attach firmly to each side 
of the harpoon, near the blade, one end of a strong copper wire, 
the other end of which passed obliquely over the tube, thereby 
securing it in its place, then throw an oblique hole in the shaft, 
close to the upper end of the tube, and, finally, to a bight in the 
rope, where it was firmly secured. By these means the rope could 
not be drawn tight, as it would when the harpoon attached to it 
struck the whale, without crushing the tubes; the poison would 
then enter the whale and death ensue. The Messrs. Young accord- 
ingly sent a quantity of tubes charged with the poison by one of 
their ships engaged in the Greenland fishery, and on meeting with a 
fine whale the harpoon was skilfully and deeply buried in its body ; 
the leviathan immediately “sounded,” or dived perpendicularly 
downwards, but in a very short time the rope relaxed, and the 
whale rose to the surface quite dead; but the men were so appalled 
by ‘the territic effect of the poisoned harpoon, that they declined to 
use any more of them, Subsequent experiments tend to convince the 
learned professor that success will be established in this method of 
capturing the mighty leviathan of the deep. 


Tue Sream Surreinc or Tig Mensey.—That the steam fleet 
of Liverpool is large and powerful is a fact which forces itself upon 
the observation of even the least attentive eye which skims the bo- 
som of the Mersey, or takes a peep into the docks devoted to the 
exclusive accommodation of that branch of the trade of the port. 
Convincing, however, as such a glance may be, it fails fully to 
convey an idea of the magnitude and importance of the traflic 
crrried on exclusively by the steam shipping of Liverpool. At all 
times a large number of these noble vessels are absent from the port, 
and many of those which are here are so scattered about, and 
mixed up with other shipping, as to prevent the possibility of forming 
a concentrated idea of their numbers or burtben capacities, Occa- 
sionally, some seemingly unimportant occurrence or casual statement 
has the efiect of pointing out inferentially the already great and 
still growing importance of this branch of trade. One of these in- 
stances occurred on Thursday last at the weekly meeting of the Mer- 
sey Docks and Harbour Board, when Messrs. Bibby, Sons, and Co. 
applied to have a new steamboat dock, now in course of construction, 
set apart entirely for their accommodation. As a reason for this 
application they stated that they have now in constant employment 
twenty-one steamers with an aggregate burthen power of 36,520 
tons, and have at present in course of construction six new ones 
with an aggregate of 21,000 tons register! All of these, it may be 
stated, are employed .in the Mediterranean trade of Liverpool. 
Besides this firm there are others which carry on an extensive 
Mediterranean trade by steamers. In addition to these we have, 
however, the Liverpool, New York, and Philadelphia Steamship 
Company, with their extensive fleet of large first-class steamers, 
maintaining a weekly despatch each way between Liverpool and 
New York ; the Montreal Steamship Company performing a 
similar duty between this port and Montreal. Towering over all 
these, the incomparable Cunard Company presents itself to notice 
with its vast fleet of leviathan steamers, some of which are arriving 
and departing almost daily in intercourse with every quarter of the 
civilised world, and with some in which civilisation has as yet made 
but very small progress—bridging as it were the Atlantic, and em- 
bracing the full length of the Mediterranean in its gigantic arms of 
steam, To all these must be added the South American and African 
lines of steamships; the numerous Irish passe’ and trading 
steamers; the coasting steamers to the north and to the south; and 
the myriads of river-tugs and short traflic steamers, which are for 
ever buzzing about the river and piers; tke whole forming an 
aggregate representative of intellectual and commercial wealth and 
power such as no other community in the world can compare with, 
far less excel. 


SoctaL Mretinc.—On Saturday, the 28th ult., the anniversary 
dinner of the Association of Employers, Foremen, and Draughtemen, 
of the Mechanical Trades of Great Britain took place at the 
Merchants’ Hotel, Oldham-street, Manchester. After dinner the 
usual loyal and complimentary toasts, and ‘The town and trade of 
Manchester,” were drunk, being severally prefaced by brief but 
appropriate and able speeches. The chairman, Mr. Crighton, on 
behalf of his fellow members, then presented to Mr. Thomas 
Robinson a beautiful time-piece, with a suitable inscription engraved 
thereon, as a small acknowledgment for valuable services rendered 
during his term of office as secretary. The rest of the evening was 
most agreeably spent; and after a vote of thanks to the chairman, 
and to the host and hostess for the excellent manner they had 
provided for the occasion, the meeting separated. 
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FLEET, RAWLINGS, AND CLOAKE’S BRAKES FOR RAILWAY CARRIAGES. 





PATENT DATED 22ND December, 1859. 











Tus invention of Messrs. Fleet, Rawlings, and Cloake, of Wal- 
worth, relates to improvements in machinery for retarding and 
stopping the motion of railway and other carriages, and is appli- 
cable principally to railway carriages, as the same action communi- 
cated to the brake surfaces, which take effect on the wheels of one 
carriage may be likewise transmitted to the wheels of the next 
carriage, and so on throughout the whole carriages of a train. The 
apparatus consists of a main shaft which is fitted to each carriage, 
and these shafts are coupled together in such manner, that a partial re- 
volution imparted to one shaft is transmitted to the next, and so on 
throughout the train; the partial revolution given to the moving 
shaft actuates an arm fixed thereon, such arm being connected with 
an arm on a transverse shaft mounted midway between the wheels, 
on which at each side of the carriage is a fixed double-armed lever 
or beam, the one arm of which is connected with the brake surface 
of the wheel in advance, and the other with the brake surface of the 
wheel behind; the connection of the one arm is at the upper part, 
and of the other at the lower, the fulcrum being intermediate of 
those positions, The brake surfaces are mounted on pivots, the one 
at the upper part, and the other at the lower; the lever connections 
are at the opposite and free ends of the brake surfaces. The main 
shaft of the different carriages are connected by triple-jointed 
pieces, on the principle of the universal joint, which permit of up- 
and-down and side movement, and in fact in any direction, while at 
the same time they communicate torsion with little or no loss of mo- 
tion or back-lash. Each rod is furnished with parts which permit of 
their elongation or contraction as required, while at the same time 
transmitting torsion also with little or no waste of motion. The 
first motion is given to the shaft fitted to the brake-van by the guard 
or other attendant of the train, by means of a screw acting on a nut 
carried by a lever fixed on the brake-van shaft, which shaft acts on 
the brakes of its own carriage, and being also connected with the 
shafts of the other carriages as described, actuates the whole brakes 
of the train. The carriages are to be further coupled by ordinary 
couplings. 

Fig. 1 represents a plan, and Fig. 2 an elevation, of the framing or 
under carriage of a railway-van, fitted with this brake appars tus. 
A is the principal shaft fitted in suitable bearings to sustain it in 
position; on this is fixed the lever B carrying the nut, traversing 
the screw C. This screw is furnished with a hand-wheel D, by 
which it may be rotated in its bearings, in which it is prevented rising 
or falling; the nut, being at the same time held by the lever B and 
prevented rotating, is traversed up and down by the rotation of the 
screw ©, and as a consequence transmits motion in a circular direc- 
tion to shaft A. E is the arm by which motion is transmitted to 
the brakes; it is connected by link F with arm G keyed on the trans- 
verse shaft H. The connections of this link are such as to leave every 
freedom for oscillation in transverse directions, but with rigid 
thrusting or pulling action. ‘The shaft H is supported in bearings 
a, a, and has keyed on it the double-armed levers I, 1, connected by 
rods }, b, with the brakes K, K, as seen. The brake on the left is 
sustained on a pivot at d from fixed bracket e, while the brake on 
the right is pivoted at the lower part / on bracket g', also fixed to 
the framing. 1t will be readily seen that any motion of rotation given 
to the shaft A is transmitted to the brakes in the one direction, to 
force them against the wheels of the carriage, and in the other direc- 
tion to withdraw them. At L is shown one method of forming the 
sliding connection of the shafts to permit elongation and contraction. 
It is simply a socket formed or fixed on the one part A, receivin 
the other part A! sliding therein, and having through-slots, whic 
receive a cotter g fixed in the part A! sliding in the slots, by which 
the extent of motion is limited. This may or may not have a spring 
to distend the parts placed between cotters g, A. 

Fig. 3 represents another method of connecting the parts A, A}, of 
the shaft, to permit the elongation and contraction required. On 
part A is fixed a disc or cross-bar 1, and on part A! a like disc or 
cross-bar 2, while on part A is placed a disc or cross-bar 3, free on 











the slide A, but prevented turning by a feather and groove. It has 
a considerable thickness of boss to afford the requisite steadiness, as 
also have the other parts 1 and 2. Rods i, k, are tixed in parts 2 and 
3, but are free to slide in part 1, on which rod springs are placed, 
whose tendency is to elongate the shaft. This apparatus, while it 
transmits rigidly any rotatory motion from part A to part A}, or 
vice versd, is at the same time free to elongate or contract as may 
be required. The connection between the shafts of the different 
carriages consists of a triple joint M, formed of two pieces 4, 5, 
besides the parts of the shafts with which they are connected. A 
double knuckle of the joint is formed on each shaft having the axes 
in a vertical direction, the pins z, z, of which may be readily intro- 
duced or withdrawn, in order to connect or disconnect the carriages. 
These joints allow of the side play necessary, while the joint y of the 
parts 4, 5, permits of play in a vertical direction. In this manner, 
also, the combination of the play in the one direction, and with that 
in the other direction, permits any pley that may be necessary in a 
transverse plane in any direction. Fig. 4 represents a modification 
of the connecting link F between the arm on shaft A and arm on the 
transverse shaft (H). It will be understood that the brakesman in 
charge of the hand-wheel D can at any moment apply the brakes of 
his own carriage, as also those of other carriages of the train 
connected in the manner described, and can therefore retard and 
stop the wheels and carriages at pleasure. To the screw C is 
affixed a ratchet wheel m, and applied thereto, a lever pall p, which 
takes into the teeth of the ratchet, and is held by a spring 
in order to fix the screw in position. When it is desired to turn 
screw (©, the guard first removes the pall p by pressing the hand- 
lever r on one side. 








” 

New Metnop or Proroerapuic Pristinc.—Familiar as we are 
with sun-pictures we were scarcely prepared to hear of sun en- 
gravings, much less of photographed blocks capable of being printed 
with ordinary printer's inks on common paper, and by the usual 
process of surface printing. Several specimens of this new process 
are, however, now before us, printed from blocks, absolutely un- 
touched by the graver, and produced by the simple agency of light : 
—The inventor, Mr. Paul Protech, — with the most difficult 

rtion of the process, the reproductions from photographic originals. 
his was more difticult because there are no lines or markings, but 
only tints in the originals to be reproduced in some ~~ in the 
engraved plate. The reproduction of drawings or — in lines is a 
somewhat easier task, because they give the method in which the 
required effect is to be produced. Although the inventor had the 
idea many years in his mind, and made numerous experiments at 
various intervals, he fully solved the problem only during the last 
year, and the invention has been carried out in England. In com- 
parison with his first process, consisting in the production of engraved 
copper plates for the intaglio printing press, he states that the pro- 
duction of his blocks is cheaper, cool Sequins less time. After the 
mould in gutta-percha is obtained, an intaglio printing plate re- 
quires for the electrotyping of the copper matrix about three to 
five days, and of the solid printing plate itself about ten days or a 
fortnight ; but a block for the letter-press, after having obtained the 
mould, can be produced in twenty-four hours, and, if required, in 
less time, because the copper deposit for this purpose may be thin, 
and rapidly produced, being backed with type metal and fixed on 
wood. The expenses for electrotyping are consequently in the pro- 
portion of about one to three, or one to five, according to circum 
stances. The main advantages of surface printing by the ordin 
letter-press are rapidity, and cheapness of production. If the publi- 
cation of an engrayed plate usua‘ly counts some thousands, several 
hundreds of thousands may be obtained from a block. If 
the price of a print from an engraving varies from a few shillings to 


iy 








several pounds, we are accustomed to pay for the productions of the 
et er-press in pence and fractions of pence; and the time required 
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for printing is about in the “or of 1 to 20, and in some in- 
stances of 1 to 50 andmore. Both processes of Mr: Paul Pretsch 
(for intaglio and for surface printing) are essentially the same. He 
uses light only for the production of the first printing plate or block, 
and, having obtained this, is enabled to print from it mechanically, 
and with mathematical certainty, any number of copies required. 
Photography alone cannot do this; it requires light for the produc- 
tion of nm 4 single copy, and even by the various carbon and ink 
processes, though these are perhaps more durable than silver, print 
copies can only be multiplied by the agency of light. Both processes 
of Mr. Paul Pretsch possess the great advantage of multiplying 
copies by the ordinary process of printing. The second will not 
interfere with his first process of producing engraved copper-plates 
for intaglio printing, which will nodoubt be applied to the produc- 
tion of first-rate prints; bnt as surface-printing combines with 
t fidelity of reproduction so many other important advantages, 
it may be expected that the demand for blocks will considerably sur- 
pass the demand for intaglio printing plates. The results of his first 
a were mentioned in our columns a few years ago; and now by 
is second process the inventor seems to have fulfilled his promise, to 
make photography fully available for the ordinary purposes of the 
press.— Daily News. 


Frencu Consumption or CoaL.—France consumes at the present 
time about 11,000,000 tons of coal, or about the same ee. that 
we annually export to foreign markets generally. Of this whole 
consumption which, is distributed as follows :— 

- For general manufacturin, 6 ae we ee 
Dounetie ap es 00 ee gaged eo cc ce 1-6th, 
Railways and steam marine ~~ - -« «= ee 
Mines and quarries oo cc co co ce co 3-85th, 

more than one-half is supplied by importation as has been previously 
stated, the producers being England, Belgium, and Prussia. The 
quantities sent from each of these countries in 1858 were as follows: 


In 1858, Englandsent .. . «+ 1,137,465 tons, 
»  Belgiumesent .. .. «. o 2,680,238 ,, 
pI Prussia sent co 0c co ce COMED pp 

In 1850, England sent .. .. «. «- 500,000 ,, 
se Belgium sent .. .. «+ +. 1,700,000 ,, 
oo Prussia sent eo ce ce ce 20,000 ,, 


So that in eight years the increase for England has been 120 per 
cent., for the Belgium coal 50 per cent., and for the Prussian mines 
250 per cent. 


Hiau anv Dry Sitvarioys, with a free circulation of air, whether 
in towns or in the country, are proverbially healthy, whilst those 
which are low and damp, or surrounded by confined air, are the 
opposite. Experience afforded by the state of troops when encamped, 
or when in permanent barracks, or in hospitals (remarks Mr. 
Roberts), is conclusive on this point. It is on record that the 
mortality of troops in Jamaica has been diminished from 120 to 20 
per 1,000, by their removal from the plains to the hills. And it is 
well known that ague, dysentery, and fever prevail intlocalities where 
the surface of the ground is naturally wet, and insufficiently drained ; 
or where there exists an accumulation of decaying matter, of which 
one sure indication is the presence of an abundance of flies. —— 
ness of situation is also productive of mental depression, bodily 
feebleness, and a disposition towards intoxicating drink. The lower 
levels on either side of the Thames, where the drainage has been 
most inefficient, are well known to have been much more severely 
visited with cholera than the higher om of the metropolis. Dr. 
Farr tells us that, taking the mean of the cholera epidemic of 1848 
and 1854, in London, nearly 15 per 1,000 of those living under 10 ft. 
of elevation, died to 1 per 1,000 of those at the highest evation, and 
that, if London be divided into terraces of different degrees of eleva- 
tion, the mortality from an epidemic of cholera is, in round numbers, 
inversely as the elevation —Builder. 






































Avevust 8, 1860. 


THE ENGINEER. 


77 








TO CORRESPONDENTS. 
request correspondents as may desire to be referred to 
“eae th <p ane cc., to send their names and addresses, to 
which, after publishing their enquiries, we will such letters as we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, we are sure our 
readers will agree with us, be excluded as much as possible from this 
column. 

.—A patent for a new appli of known appli is valid. That 
an wake — The question is, Is it a new article of trade? If 
30, it forms a fit subject for protection. In the case to which you refer, we 
think the purposes are sufficiently different to constitute a valid patent, Still, 

the : Peo emerge. Pave daget 





we state our opinion with some 

hesitation. There must be some display of ingenuity in the adaptation of 
the machine to the new purpose or manufacture. 

Tue MECHANICAL THEoRY OF Heat.—Jt was not from a desire to force the 
“ Bacyclopedia Bri ica” upon our readers, the result of accident, 
which we have much regretted, that the article bearing this heading appeared 
in our last number, having been previously published in our impression of 
June 8th. 

AMBROLIE.— Your correspondent cannot do better than buy Cresy’s “ Encyclo- 
pedia of Engineering.” Breese’s ‘* Practice” is also a valuable work. y 

SAwor’s Friexv.—Your suggestion, well-intentioned, would not work in 


ractice. 
ow. B.—W hy have you adopted the form of an inverted cone? Would not 
concave have been better? Then, you have not sufficient heat and surjace to 
raise the water toa temperature of 300 deg. 
F. W.8.—Ask Mr. Thomson, in Market-street, or address Messrs. Spon and 
Co., Bucklersbury, London, stating what you require. Mr. Hebert, in Cheap- 
side, publishes works on gas making. 











(To the Editor of The Bngineer.) 

Sir,—I am requested by Mr. Peter Augustin Godefroy to ask you to be 
so good as to note in your next number of Tue Enaineer that the name is 
“ Godefroy,” and not “ Godfrey,” as stated under the head, “ Outline of the 
principles and practice involved in dealing with the electrical conditions of 
submarine electric telegraphs,” at pages 36 and 37 of Tak ENGINEER, of the 
20th July, 1860. Georce Rose INNES. 

London, 20, Billiter-street, E.C.,August 1st, 1860. 


FASTENING RAILWAY WHEEL TYRES. 
(To the Editor of The Bagineer.) 

S1r,—I have to thank you for publishing my letter of the 16th inst., and, 
in reply to your correspondent, “‘ An Engineer,” whose letter on this subject 
in the last number of your journal, I beg to say I was perfectly 
aware of Mr. Edward Evans’ patent, and was also well acquainted with its 
practical application, but if your correspondent will take the trouble to 
examine the two specifications, by Evans’, No. 11,927 (1847), and Turner 
and Pearce’s, No. 3,080 (1857), he will find them altogether quite different. 
Any further information respecting the latter may be obtained on applica- 

tion to the patentees. J.C. P. 


July 80th, 1360. 

SUBMARINE CABLES. 
(To the Editor of The Bagineer.) 

Sir,—Among the many forms of cable that have been suggested to pre- 
vent loss of continuity in the conducting wire, under whatever strain its 
coverings are likely to be subj , has the following simple plan ever been 
brought forward, viz., to twist two fine wires together, and wind them 
coun the main conducting wires in the form of a close spiral? Witha 
cable made in this manner, is it possible for a ae to take place in the 
conducting wires as long as the outer coatings of the cable hang together, 
no matter what strain, or bend, or rough usage the cable may undergo? If 
both the spiral wires break, the contact will be kept up by the inner wire, 
and if the main conducting wires break, metallic contact is still made by the 
spiral wires; the strain that affects the inner wires will have no effect on 

e outer. 

This suggestion is made in the hope that it will be found useful. I pre- 
sume that in an undertaking like the Atlantic cable, security and per- 
manence are of more importance than expense in its formation. 

Electric Telegraph Office, Haverfordwest, Wi.i1aM H. Harrison, 

August Ist, 1860. 
SUBMARINE ELECTRIC TELEGRAPHS. 
(To the Editor of the Engineer.) 

S1n,—In publishing our methods of testing telegraph cables (speaking for 
my brother and myself), we have laid ourselves open to criticism, but are 
not prepared to answer attacks such as appeared in Tak ENGINEER of last 
week in the form of a letter signed ‘‘ A Telegraph Engineer.” Not a word 
is said in this letter against the methods we advocate, but it is attempted to 
throw doubts upon them, in asking questions calculated to mislead the 
public, which questions “Telegraph Engineer” could obviously have 

d most satisf: ily for himself. 

The attempt made to attribute the defects of the Red Sea and Singapore 
lines to our methods of testing the same while in progress of manufacture, 
is simply ridiculous ; for our dealings with those lines commenced only on 
board ship, and ended shortly after the lines were laid. 

The allusion made to the Atlantic telegraph is equally unfortunate, for it 
is on record in the “*T) ions of the Institution of Civil Engineers” that 
we strongly objected to the proportions of that cable at the time when it 
was first pro, 

With every disposition to meet open and honourable objections to any- 
thing I have helped to advance, I beg to be excused answering anonymous 
attacks that may be directed against me, C. W. Sismens. 

3, Great George-street, Westminster, 

August Ist, 1860, _— 
RAILWAY BRAKES. 
(To the Editor of The Bngineer.) 

Strx,—In your impression of the 13th ult., I noticed a letter on “ Railway 
Brakes,” signed ‘* V.P.,” in which he says, in reference to my brakes, that 
** Newall’s brake has but one fault, but that a serious one; it is too slow; it 
is hardly possible in anything of a long train for the guard to apply his 
brake in less than 10 to 15 , and during that time a train at 60 miles 
an hour would have run nearly a quarter of a mile.” 

It is quite evident to me that * V.P.” is totally unacquainted with my 
brakes, or he would not have inserted such a statement. One of the 
principal merits of my brakes is their quick action. They are applied in- 

tant. ly th hout the whole length of a train fitted up. 

I also noticed a letter in your impression of the 27th ult., on “ Railway 
Brakes,” signed *‘ Valo,” in which reference is made to the above letter. 
“Valo” also refers to the brake invented by Mr. Thomas Ingram, of Brad- 
ford, which (he says) can be applied to every in a train with wire- 
rope, and its action is instantaneous. He quite ignores that my brake 

the above qualities. The fact is, they are much quicker than any 
other continuous brake in existence. They are applied through the agency 
of springs, while Mr. Ingram’s are worked by hand. ‘‘ Valo” fs perhaps not 
aware that these brakes were tried on a railway in Lancashire. The result 
was they were found to be nearly useless, and had to be taken off the 


Although ‘‘ Valo” extols them, it is evident to me that he knows little 
of railway brakes, or he is well paid to make such statements tending to 
mislead the public, I have seen this brake at work, and my opinion, as 
well es many others acquainted with railway brakes, is, that it would be 
entirely useless in avoiding collisions. 

It is well known that my brakes have been patronised more than any 
other patent brake, being now in use on twenty-one railways in the United 
Kingdom, France, Spain, and India. They have been repeatedly recom- 
mended by the Government engineers, as also by Mr. Fairbairn, aud the 
most eminent engineers of the day. 

If *V. P.” or * Valo” will communicate to me, I will, with great plea- 
sure, give them some useful information respecting the requirements of 
railway brakes. 

You will oblige me by inserting the above in your next impression. I 
should not have troubled you ii my name had not been mentioned. 

Bury, Lancashire, August 1st, 1860. JAMES NEWALL, 























(To the Editor of The Bngineer.) 

Str,—I have observed for some time past a discussion about the relative 
merits of different kinds of railway brakes in your paper, and it is a 
matter of considerable roy as bearing on the prevention of railway 
accidents, for most of those that occur would be considerably mitigated 
were there some efficient means of reducing the speed. In most of the 
experiments I have seen recorded it is always trains that have been tried, 
and it does not appear there is any fixed rule about the brake power for 
any train; yet suppose an engine by itself to be run at a speed of 40 miles 
an hour, it might be easily ascertained the shortest possible time it could 
be stopped in with the tender-brake. The experiment could be made on a 
dewy morning ; this would be the best time for an experiment, as the 
power required to stop a train on all occasions could be correctly seen. 
A similar process could be gone through with a single carriage, and the 
retarding force to stopitsecn. Itis generally admitted the true principle of 
stopping trains is : to make every vehicle stop itself without pressing 
agaiust its neighbour. If I remember right, this is what was hinted at in 
the discussion on M. Guerin’s self-acting rake two years ago, when it was 
stated there was considerable danger in spplying great brake 4 at the 
front of the train, for fear of crushing carriages. I think the proper 
way for a self-acting brake would be for the retarding force to commence 








at the last carriage. The power to be communicated by a chain or wire- 
; - rope, the brakes would 


moving the brake- 
blocks ; ¢, c, the lever, 
with a pulley at 
end, for the rope or 
chain d, to pass through; s, the framing of the carriage, to whic it is 
fixed, allowing this to the last carriage on the train, and this rope, 
passed bencath each carriage, and over the brake-spindle in the same 
manner to the tender, where a windlass could be fixed to wind the ro) 
on, and by doing this each lever would be drawn in the direction of the 
arrows, which would press the blocks against the wheels. The power would 
be almost equal to each ca ; it could be made to act in a moment by 
having the windlass arran so as it could be driven from the tender- 
wheels on the rails, The guard could apply it from the rear, if necessary ; 
it would work either way ; he would require a windlass for this. Supposing 
the stoker to apply it from the front, the one would pull against the other, 
owing to the pulleys ¢, c, allowing the rope to through them. It would 
— itself to every carriage, taking up the slack, so there would be no 
difficulty about the couplings. Between the carriages a counterpoise on the 
shaft B; or a double set of chains, with a proper lever, could be arran, 
to release the blocks. If you think this worthy of a place it will oblige 
Glasgow, July 30th, 1866. me Raitwar GvArp. 





WHEEL TYRES. 
(To the Bditor of The Bngineer.) 


Sir,—I have much pleasure in furnishing Mr. Burke with the informa- 
tion he requests ing Mr. Beattie’s systems of securing tyres, having 
en measures to inform myself more particularly on that point since the 
date of my former letter. The arrangement shown in Fig. 1 was applied to 
wooden disc wheels at present in use on the South-Western Railway ; 
the rings are continuous, and the lip, which is 
rolled in the position shown in Mr. Burke's letter, 
is “‘ set down ” all round. 

That shown in Fig. 2, as applied t) the same de- 
scription of wheel, was designed with the view of 
retaining the flan portion in position in the 
event of atyre “splitting ;” the idea, however, is 
now obsolete, and can only be regarded as the off- 
spring of a period when the tyre question was in 
its infancy, as provision against ‘‘splitting” has 
been found to be quite unnecessary. The urrange- 
ment, however, proved of service in an unexpected 
manner, as it was the means of preventing car- 
ri: from leaving the rails on three occasions in 
which the lip proved ineffective in retaining 
broken tyres in position. In short, the experience 
gained on the South-Western would seem to 
imply that this system, although greatly superior 
to rivets in point of security, is, nevertheless, not 
to be trusted, owing to the injury often sustained by the lip during the 
process of removal and replacement; and, also, that to make the securing 
medium “an integral portion of the tyre itself” is defective practice. To 
adopt such a system ‘under heavy weights ” would be equivalent to offer- 
ing a premium on loose tyres, facility of detection being | i, and the 
difficulty attending removal naturally causing it to be delayed. 

In point of security the arrangement applied by Mr. Mansell on the 
South-Eastern Railway to wooden dise wheels (the universal adoption of 
which class of wheels is only delayed by considerations of cost, and the 
want of care too often exercised in the selection and preparation of the 
wood) is unquestionably the most perfect known in practice, as it provides 
against every description of fracture ; it is, however, attended with disad- 
vantages, which will militate against its extensive adoption. Had com- 
mercial considerations received an amount of attention equal to that 
bestowed on the mechanical, the secure tyre question would, doubtless, have 
been disposed of ere this. The tendency at present is to obtain the utmost 
amount of wear from carriage and wagon tyres, and as the action of bad 
joints renders re-shrinkage n , if this cannot be cheaply accomplished 
the advantage gained by extra wear is neutralised. Likewise, no arrange- 
ment involving the use of an amount of material beyond what can be 
employed for purposes of wear—as in Mr. Pearce’s system —is likely to be 
received with favour. 

Mr. Beattie’s present system allows a tyre to be removed and replaced 
with facility and economy, and the full amount of wear to be obtained, and 
as it contains the maximum amount of security necessary in practice, it 
naturally obtains a preference. The “‘ screw arrangement” referred to by 
your Brighton correspondent is intended for application to driving-tyres 
only ; if Mr. Burke's = has been applied to such tyres the m: e will 
soon develope itself. wish it to be understood that I do not offer these 
remarks as personal opinions, but simply as results obtained in practice, 
which circumstances have brought under my notice. In conclusion, it is 
but fair to thank your Brighton correspondent for furnishing the sketch of 
the tyre in the first instance, and also for placing at the disposal of your 
readers the result of his experience as embodied in his unreserved decision 
regarding the merits of the two systems. In such a controversy the 
opinion of an authority is of importance, A. B, 

London, August Ist, 1860. 

MEETINGS NEXT WEEK. 

INSTITUTION OF MECHANICAL ENGINERRS.—At Birmingham, Wednesday, 
Thursday, and Friday, 7th, 8th, and 9th inst. 

Sout Waues INSTITUTION OF ENGINEERS.—At S 
on Friday and Saturday, 10th and 11th inst, 
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—_ 
STEAM AND VAPOUR, 


In a recent number of THe ENGINEER (for June 29) 
we carefully considered some of those popular theories of 
steam generation which we hold to be crudely conceived 
and imperfectly supported. We saw, that even the defi- 
nitions of what steam is, were of a most arbitrary and 
variable nature, and that the attempts which our best 
writers have made to describe its production, its qualities, 
and its characteristics, deserve to be pronounced signal 
failures. We saw, further, that one of the commonest 
doctrines taught by philosophic men, in connection with this 
subject—namely, that of the permanence of the boiling 
point—utterly breaks down as soon as we subject it to the 
tests with which those very men themselves have abund- 
antly furnished us. It will be well, we think, if we turn 
once more from the more exciting topics of the time to 
pursue the somewhat abstract investigation upon which 
we entered in the article before referred to. And we can 
well afford to do this at the present moment, seeing that 
we last week yielded so far to the pressure of the one great 
question of the day as to bestow all our thought upon the 
means and instruments of our national defence. 

_ It is not an easy thing to be a thorough philosopher ; it 
is not an easy thing even to be thoroughly philosophical 
in the examination of a single subject. We are so prone 
to spring from fact to inference that it requires great and 
continuous mental discipline to keep our beliefs sound and 
pure. To the vulgar mind knowledge seldom or never 
shows itself save through a mist of conjecture; and even 














thinking men, when they permit themselves to examine 
their own opinions critically, too often find much chaff 
in their garners. Hence it is not surprising that on a 
subject like that of steam generation men have passed too 
hastily from observed facts to ble theories. Especially 
is this net surprising, when we recollect that some theory 
or other became saddenly and tly needed when the 
use of steam first became BF ong e should be sorry, 
of course, to imply that all the existing treatises and essays 
upon steam were written by men incapable of observing 
facts accurately, or of employing them judiciously when 
observed. We do not doubt the capabilities of these men, 
but we cannot avoid remembering, first, that the common 
theories were framed with almost unavoidable precipita- 


tion; and, secondly, that when a scientific theory has . 


proved sufficiently plausible to gain popular acceptance, 
the multitade of writers who subsequently undertake to 
discuss the branch of science which includes it, seldom 
think either of verifying the alleged facts upon which it is 
based, or of scrutinising the process of reasoning by which 
it is customarily recommended. Nor can we, in fact, avoid 
taking a further step—that of charging modern writers 
upon steam with a too ready acceptance of doctrines which 
are inconsistent, not only with the facts adduced in sap- 
port of them, but even with each other. 

At the very threshold of our subject we stumble upon 
most strange incongruities. Even the very terms “vapour,” 
“steam,” are made elements of confusion. We have seen 
before what the “ Encyclopedia Britannica” says in ex- 
planation of them, Let us now turn to a more strictly 
professional work, and observe what enlightenment is there 
afforded. In Messrs. Main and Brown's well-known 
treatise on “The Marine Steam Engine,” we read :— 
“Vapour is formed only from the surface, steam from the 
body of aliquid. Evaporation proceeds at a/l temperatures ; 
steam is only formed when the fluid has arrived at a certain 
fixed temperature. The formation of steam is a violent 

rocess ; the formation of vapour is gradual and insensible.” * 

ow, the very first statement in this passage is demonstrably 
erroneous. Vapour is not formed from the surface of a 
liquid only. It may be, and continually is, formed from 
the body of liquids. If we apply heat to the bottom of a 
vessel containing water until a thermometer immersed in 
the water rises to, say, 200 deg. Fah., something is seen 
escaping copiously{from the vessel. Now, that something 
is not steam, according to our authors, since the fluid has 
not arrived at that “ certain fixed temperature ” (212 deg.) 
which they say it must reach before steam is formed; it 
must, therefore, we presume, be vapour. Where, then, we 
ask, is that vapour “formed 2” Are we to assent to the 
absurdity that, although the heat is applied at the bottom 
of the mass of fluid, its effects are produced at the top of it 
only? Again; if we pour out the mass of heated water 
into a broad open vessel, exposed to a cold atmosphere, we 
see comparatively enormous volumes of vapour rise con- 
tinuously for a time into the air. Do these proceed from 
surface action only? Is it conceivable that air of a low 
temperature can generate large volumes of visible vapour 
by mere contact with water? And if it is not the air, but 
the heat which has been applied to the fluid that produces 
them, does that heat act, or has it acted, at the surface 
only? We donot think these questions can be answered 
in more than one way. A still closer examination of the 
passage quoted would almost lead us to suppose that the 
authors did not, in fact, intend to imply what they so 
plainly say. They seem to have fan Ann the formation of 
vapour with evaporation (or the escape of vapour) in some 
strange way. But turn their words how we may, we find 
it impossible to extract from them any intelligible and 
reasonable theory of the processes which they discuss. 

We, should very much ike to discover, if it were possible, 
why these rigid distinctions between vapour and steam, at 
which we have been looking, are kept up. We saw in our 
former article that there is in reality no fixed point which 
philosophers are agreed to accept as that at which the fluid 
escaping from heated water changes its character, In 
further illustration of this fact we may refer to a circam- 
stance which, in the hasty judgment of some, may be 
supposed to weaken our position, namely, the want of 
reliability in our thermometric instruments. The writer 
in the “ Encyclopedia Britannica,” who tells us in one 
place that the boiling int of water “ is so well defined as 
to furnish our standard for the comparison of temperature, 
and is the same on all thermometers,” assures us in another 
place that “all thermometers made from different qualities 
of glass, and even when the fixed points are exactly and 
accurately determined, differ from one another at the higher 
temperature.” So that our philosophers are not content 
with performing the practical absurdity of first fixing the 
boiling points of their thermometers by means of boiling 
water, and then testing the heat of boiling water by means 
of their thermometers, but they have the effrontery to tell 
us after this that in thermometers thus made they find the 
boiling points are almost the only points in which their 
graduated temperatures agree! But, passing by these in- 
consistencies, we repeat our inquiry, and ask why our 
writers continue to teach that vapour and steam are 
different substances, characterised by essential and sensible 
distinctions? We confess we have not only searched for 
these distinctions in vain, but, in searching for them, have 
fallen in with so many absurdities that we doubt if we 
shall ever succeed in our object. Even the ordinary 
principles upon which the English language is constructed 
seem to,have been lost sight of in the endeavour to draw 
these non-natural distinctions. “ Evaporation,” says the 
“ Encyclopedia” already quoted, “in natural philosophy, 
is that process by which water and other liquids are con- 
verted into steam, an elastic fluid, and dissipated in the 
atmosphere.” Now, the very nature of the word evaporation 
is wholly inconsistent with this view ; and so is its ordinary 
use. Evaporation is evidently the escape of vapour ; the 
conversion of the liquid into a vapour is expressed by the 
word vaporisation. It will also be observed that in the 
passage last quoted, as well as in the definition of steam 
with which the paper on “Steam” in the same work 
opens (as quoted in our former article) the words “ vapour” 


* The italics are theirs, 
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and “steam” are employed synonymously, in open con- 
tradiction to the assertions of Messrs. Main and Brown. 

A mass of considerations, supported by an equal mass of 
facts, prove satisfactorily to our minds that this entire 
subject must be re-investigated. The fundamental es pp 
coneeptions of the steam-generating process are unreal and 
indefinite. If we apply heat to a vessel containing water, 
does that heat convert the atoms of water with which it 
combines into vapour? or does it simply heat them? or 
does it convert some into vapour and heat others? That 
it converts some into vapour is beyond doubt. It is im- 
possible to perform even the most elementary experiments 
with heat and water combined, without ascertaining be- 
yond all question that vapour is generated when fresh 
increments of heat are added to water. Yet this fact is 
uniformly ignored. “ Why,” asks the writer in the “ En- 
cyclopedia Britannica,” “ why does water require to be 
heated up to 212 deg. before it will throw off its incre- 
ments of heat and vapour into the air?” His answer is 
even more curious than his question. “The categorical 
reply is,” he says, “ that the elastic force of the heat is not 
sufficient to enable the steam to force its way against the 
pressure of the air until it reaches this (the we point.” 
And he goes on to say—* In order to understand the means 
by whi we arrive at this conclusion, it is necessary to 
know that, when the pressure of air on the surface of the 
water is artificially diminished, the steam does actually 
rise, and the water bubbles and boils with great violence, 
at temperatures far below 212 deg. It is only when the 
surface of the water is exposed to the full pressure of the 
air in a common vessel that it is prevented from rising in 
vapour, at temperatures lower than the usual boiling 

int.” We must say, when we remember that this 
writer’s definition of steam is “ the visible moist vapour” 
that rises from water, we cannot read these passages with- 
out profound astonishment. Is the writer dreaming when 
he asks why water requires to be heated to 212 deg. before 
it will throw off vapour—when he says that the vapour of 
water will not force its way against the pressure of the 
air until the water boils—when he tells us that the full 
pressure of the air prevents it from rising? He must 
surely know that none of these things are true. He must 
surely be aware that water throws off vapour, in spite of 
the pressure of the air, at temperatures far below a boiling 
heat. He must surely have seen that when boiling water 
is poured into an open vessel vapour continues to rise from 
it abundantly, as we have before remarked, long after its 
temperature has fallen very considerably. The truth is, 
this author, like so many others, has committed these 
scientific vagaries in the attempt to expound a bare x 4 
which is self-destructive, and to reconcile doctrines whic 
are irreconcileable, 


But if it be true, as we have confidently assumed, that 
vapour is formed when heat is applied to water, is it also 
true that water is heated, as water, when heat is applied ? 
It is perfectly clear, in the first place, that, if that portion 
of the original water which remains in the liquid state is 
really raised in temperature, its elevation must have been 
effected by other heat than that which was absorbed in the 
formation of the vapour. It is impossible for a single in- 
crement of heat, or atom of caloric, to produce effects 
simultaneously upon separate atoms of the liquid. If it be 
employed in changing water into steam, it cannot be also’ 
employed in heating the water that remains unchanged. 
Consequently, if the unchanged water be heated, it must 
follow that part of the applied heat goes to make steam, 
and another part to heat the remaining water. This is, to 
say the least, a complicated and suspicious hypothesis, and 
one which ought not to be adopted on weak grounds. ‘There 
is another hypothesis, which is certainly both novel and 
striking, but which has the advantage of great simplicity, 
and seems perfectly reconcileable with the facts of the case. 
It is due to Mr. Charles Wye Williams, and has sprung 
from prolonged experimental researches into this subject. 
It is to the effect that heat applied to water produces the 
single effect of converting part of that water into steam or 
vapour; that the vapour thus formed in the body of the 
liquid is diffused through the whole mass of it; and that 
it is this vapour alone which acts upon the thermometer, 
and causes it to rise as its own temperature rises. We 
believe this is Mr. Williams’s theory, and we believe also 
that it will be welcomed by thoughtful men, es a light 
shining in a very dark place. As the author has not yet 
placed any detailed statement of his researches into the 
subject before the public, it is not possible for us to do 
more than indicate the direction of his views at present, and 
it is exceedingly doubtful whether an hypothesis which 
implies that water is incapable of being heated at all while 
remaining in the state of water, will be received with much 
favour by the mass of readers. But, however this may be, 
the reader who has followed us carefully through t.¢ re- 
flections and reasonings which we have here pursued, will 
not be disposed to turn away from any prospect of broader 
and sounder knowledge in relation to this great subject. 


TROTMAN’S ANCHORS, 


Ir is a remarkable fact that the only instance in which 
one of Trotman’s anchors has been ordered and supplied 
by the Admiralty, is that of her Majesty’s yacht, the 
Victoria and Albert, for which, in 1855, the Admiralty 
sent an urgent order, when the yacht was getting ready 
for sea. A few weeks since some facts, obtained from 
Parliamentary and official “documents, with respect to 
Trotman’s anchors, were brought to light, and they led to 
some further inquiries upon the subject being made in 
both Houses of Parliament; and from the contemptuous 
manner in which it was treated by the Admiralty autho- 
rities it does not yet appear that the merits of the feather- 
ing anchor are recognised or appreciated. Every move- 
ment for the improvement of the ground tackle of our 
navy appears to have been resisted; on the contrary, 
every attempt appears to have been made by successive 
Boards of Admiralty to provide that our navy shall be 
furnished with anchors which a committee of naval officers, 
— by themselves, have condemned as the worst in 
existence. 





At the Great Exhibition of 1851 a number of anchors 
were exhibited, with respect to which it was necessary to 
ascertain their comparative merits, and at the request of 
certain shipowners of London, Liverpool, and Glasgow, 
the Lords of the Admiralty, in December, 1851, appointed 
Captain Stopford, of her ajesty’s ship Waterloo ; Captain 
Charles Hope, Dockyard, Sheerness ; Captain Mundy, of 
her Majesty’s ship London ; Mr. John Ayles, of Sheerness 
Dockyard, and Mr, James Tonkin, of Portsmouth Dockyard, 
as a committee to act in co-operation with the committee 
appointed by the shipowners, “in order to test the strength 
and other properties of anchors.” The trials extended over 
a considerable period, and on the 1st of February, 1853, the 
judges repo the result of all the experiments, and they 
stated that, taking the Admiralty anchor as the unit of 
comparison, Ayles’s anchor was 9 per cent. superior to it; 
Honiball’s was also 9 per cent. superior; Lenox’s 13 per 
cent, Mitcheson’s 20 per cent., Rodgers’s 26 per cent., and 
Trotman’s 28 per cent. The committee, in commenting 
upon these impressive facts, repeat that the Admiralty 
anchor “is decidedly inferior in holding properties to 
many of the other anchors,” that the subject is one of 
immense national importance, and on “confidently hope 
that, even if no other good should result from their labours, 
the trials—by their very tesa Pa attract the atten- 
tion of the scientific world more forcibly to a subject which, 
from the vast amount of life and property often dependent 
on the efficacy of anchors, is, in their opinion, worthy of 
greater attention than it has hitherto received.” The report 
of these trials was repeatedly called for, but, in the face of 
the opinion of the adjudicators, of the national importance 
of the question, and the benefit which would have resulted 
from the publicity to be given to the trials, the report was 
withheld for seven years, and was only ordered to be 

rinted on the 10th February, 1860. On the 16th Novem- 
- 1853, the late Sir William Peel, having heard of the 
results of the experiments, applied to have his frigate, the 
Diamond, then being fitted out at Sheerness, supplied with 
one of Trotman’s, and one of Rodgers’s anchors. Seven days 
afterwards the Secretary of the Admiralty replies that “ the 
Rodgers’s and Trotman’s anchors may be supplied from 
store, but no new anchors can be ordered, as the establish- 
ment is complete.” At this time it must, we presume, have 
been well known that there were none of those anchors in 
store, for the trials had then only just concluded, and the 
permission to use it was, it may £ supposed, simply meant 
asajoke. Sir William Peel, finding that he could not get 
one of these particular anchors, applied to Mr. Trotman to 
supply one to him, for which he himself would pay. Mr. 
Trotman declined, however, to supply the anchor to one of 
her Majesty’s ships without the consent of the Admiralty, 
and offered the Board to supply one at his own cost to the 
Diamond. The reply of the Admiralty was curt and 
business-like : “ My lords deem it inexpedient to comply 
with your request.” In October, 1855, the Admiralty sent 
a very urgent order, however, as we have already remarked, 
or an anchor to be supplied to her Majesty’s yacht. Find- 
ing the utter hopelessness of moving the Admiralty, Mr. 
Trotman offered, as a last resource, to supply the whole of 
the dockyards, without fee or reward, with all the plans 
and specifications for making the anchors, This proposal 
also was declined. 

A short time ago, when the question of anchors was 
brought before the House of Commons, Lord Clarence 
Paget stated that there were few officers of the navy who 
did not object to the use of Trotman’s anchors, and that 
they were objected to generally by the profession. In the 
face of this, we learn that the Queen’s yacht is the only 
vessel in the navy which has been supplied with the 
Trotman anchor. If there had been any vessel afloat 
in which one might naturally have expected to have found 
absolute perfection in its fittings and equipments for sea, 
one would have selected the royal yacht. ft may be said, 
in explanation, no doubt, that there is but one of Trotman’s 
anchors on board, and that the royal yacht is usually 
moored to a buoy when she goes from port to port, not 
often dropping an anchor. But what is to be thought of 
the value of Lord Clarence Paget’s statement that 
Trotman’s anchors are generally objected to by the pro- 
fession, in the face of an official document, printed on the 
10th February last, the answer to a return moved for by 
Mr. Bentinck :—‘ No reports on Trotman’s anchors have 
been received at the Admiralty ;” and it is impossible that 
there should have been any such report, for the reason 
simply that they have not been supplied to any of the 
ships. There is a strong similarity between Porter’s 
anchor and Trotman’s: in the leading principle of the 
tumbling palm, they are identical; the difference is in 
detail. The difference is important, and though two 
hundred of Porter's anchors have been supplied at various 
times to the navy, they have not, it appears, been very 
favourably received. Be that as it may, the fact remains, 
that Trotman’s anchor—or modification of Porter’s, if so it 
is to be called—bore the “palm” triumphantly in the 
comparative experimental trials. 

The value of the Trotman anchors has been thoroughly 
tested in the merchant service. Many of the great steam- 
ship companies are provided with it, and, as is well known, 
they are supplied to the Great Eastern. 

In the House of Lords, the Duke of Somerset denied 
the value of the anchor, and stated that some merchant 
vessels, relying upon it, went ashore in the terrible gale of 
November, 1854. The facts were the reverse ; not a single 
vessel with these anchors was lost. The Himalaya, with a 
2} in. cable and a 40 cwt. Trotman anchor, rode out the 
gale. Her cable a, and a second anchor was let go, 
and held her in safety. The Duncan Dunbar, of 1,324 tons 
burthen, rode out the gale in safety, held by a small 
anchor of 29 ewt. How narrowly several of her Majesty’s 
ships escaped destruction may be recollected, and even the 
final safety of the Retribation was not owing to the hold- 
ing power of her anchors, several of which she dragged. 
It was reported to the Admiralty that the Retribution had 
three anchors down, and was steaming full from head to 
wind, to ease the strain on them. Yet even this was not 
sufficient, for in spite of steam and anchors she drag 
more than half a mile in the course of an hour. As a last 





resource all her heavy gear was started overboard, includ- 
ing guns, shot, shell, and coals. By these means, and strain- 
ing her powerful engines, of 1,200-horse power, to the 
utmost, she got more power against the wind. Her stern 
at this time was within thirty fathoms of the shore. Con- 
trast the circumstances of the Retribution with those of 
the Great Eastern in the hurricane at Holyhead, in the 
end of last year. “In the morning of the day on which 
the gale occurred,” says an eye-witness, “steam was got 
up, with the view to lay out a small bower anchor, to 
keep her head away, to clear the harbour, as she was in 
danger from the floating débris of the breakwater, and 
the huge baulks of timber floating about brought both 
screw and paddles to a-standstill, and when she broached- 
to every hope had seemed to vanish. Happily, however, 
both cable and anchor stood the test nobly. At this 
awful moment, her sternpost floated within a few feet of 
the rocks. It is the peculiarity and great merit of Trot- 
man’s anchor that it deepens proportionally as the strain 
is great. In this case, so tenacious was the grip that the 
power of a 50-horse steam capstan failed to release the 
hold. Recourse was then had to the main engines, and the 
momentum of the huge hull, 23,000 tons weight, was 
brought to bear, under which the links of her stupendous 
eable stretched, and in consequence of the chain having 
fouled the stocks the anchor eventually yielded. The size 
of the cable was 22 in, diameter—the weight of anchor, 
5 tons 8 ewt., ex stock; and this identical anchor was 
proved at her Majesty’s dockyard to 106 tons, or fully 
40 per cent. above the official proof, namely, 70 tons, as 
applied to the Admiralty anchors of the same weight, and 
to which cables of 2} in. only are apportioned.” We may 
remark, by the way, that objections have been made to 
riding up to the cables by turning on the steam, but these 
probably apply only to a place with a very heavy tide, and 
the chance of breaking the shear by steaming. Such was 
Captain Claxton’s view in fitting the Great Eastern. 
Where there is no tide, he considers it perfectly safe for 
the vessel to ease her chains “ by using the screw or paddles 
judgematically.” 

What Mr. Trotman proposes is now to submit to a com- 
mittee, selected by the Admiralty, whose decision shall be 
final, one of his anchors of 50 cwt., costing £90, to be tested 
at his own risk and cost, against any anchor now in her 
Majesty’s dockyards, of 100 ewt. or more, the contract 
value of which exceeds £365. He proposes that it 
shall sustain a higher proof of strength, shall possess 
greater holding power, and perform in a more efficient 
manner every duty required in the larger anchor, 
such as bringing a ship to, holding on at long or short 
scope of cable; in fact, that “it may be subjected to the 
most severe test professional ingenuity can devise, in order 
to ascertain the relative qualities and value of the 
Admiralty anchor and Trotman’s, the latter being half the 
weight and one-fourth the cost of the former.” The pro- 
position is, we daresay, rather too simple, and the trial 
rather too conclusive, to be appreciated by routine; yet, 
after the undignified sneers uttered by the First Lord of 
the Admiralty, in the House of Lords, at inventors, who 
have not the opportunity of replying to him, it is incum- 
bent on our naval authorities to try back, and see whether 
they could not, with pablic advantage, alter their opinion 
and revise their practice. 

A concluding word on Mr. G. W. Lenox’s communica- 
tion in our last week’s number. We, of course, do not 
impugn Mr. Lenox’s veracity, but we may remark that his 
conclusion on the strength of best cable iron appears to be 
based on rather limited data—the results of the breakage 
of some 14 in. chain. We have no doubt that, as he states, 
he proved the chain {o 1,200 lb. per circular eighth inch in 
that particular case; but we cannot overlook the re- 
markably superior result then obtained, to what is usually 
determined. We are open to receive further details of Mr. 
Lenox’s tests, and hope the good results found in one case 
will be found to be supported by others, 


SUBMARINE TELEGRAPHS. 


Ir was a great mistake on the part of the House of 
Commons to charge a single Committee with the inves- 
tigation of two such comprehensive and, in many respects, 
dissimilar subjects as contracts for the conveyance of the 
mails by sea and arrangements for telegraphic communi- 
cations beyond the sea. It was not to be expected that 
one set of men could advantageously undertake to bring to 
light the mysteries of the Galway contract, and at the 
same time reveal the equally mysterious processes b 
which our telegraphic communications with other lan 
have from time to time been secured. 

Mail steamers have been in use for a far longer period 
than submarine telegraphs ; but, notwithstanding the Dover 
and the Galway contraets, with all the brilliant by-play of 
Mr. Churchward and Mr. Lever, we doubt if the mail ser- 
vice comprises more various or more curious points of inte- 
rest than the telegraphic. There is this important dif- 
ference, however, between the two cases, namely, that we 
have had fewer revelations in one than in the other. We 
know less of our submarine telegraph contracts and gua- 
rantees than of our postal arrangements; but what we do 
know is of so curious a character that we may well wish 
to learn more. Our present object, however, is not to 
look behind the veil, but to offer a few reflections upon 
what has been displayed before it. 

Arrangements have been made at the public expense in 
reference to six submarine telegraphic lines—the Atlantic 
Telegraph, between Valentia and Newfoundland ; the Me- 
diterranean Extension, from Sardinia to Malta and Corfu ; 
the Channel Islands Telegraph ; that from Ragusa to Alex- 
andria ; and that from Falmouth to Gibraltar. In effecting 
these arrangements no displeasing adherence to uniformity 
has been observed. Oar successive Governments have in 
some instances thought it well to enter into agreements 
with the companies by whom the telegraph was to be con- 
structed and worked ; in another they have made their 
arrangements with a foreign Government ; and in another 
they have proposed to secure a line of their own, contract- 
ing with a firm of engineers for the manafacture and 
deposit of the cable. In all the cases except the last the 
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Government have guaranteed a percentage of dividend on 
a specified capital—for a period of twenty-five years in 
four cases out of the five, and for fifty years in the fifth 
case, that of the Red Sea and India telegraph. In this 
last case the was made absolute for the whole 
period, because the line was supposed to be of great im- 
portance for imperial as well as commercial purposes, and 
there seemed, to the Government of the day, to be no pros- 
pect of raising the necessary capital under a conditional 
guarantee. All the remaining guarantees were made con- 
ditional on success, and were to be operative only while 
the telegraph was in working order. ‘The wisdom of this 
arrangement has been illustrated most forcibly in the case 
of the Atlantic telegraph, where failure after failure has 
attended the company’s arrangements, until the hopeless 
result recorded in the last number of THE ENGINEER has 
been attained. 

It appears extremely improbable that the Government 
will ever again (except in very special cases) enter into 
any other arrangement, in reference to submarine tele- 
graphs, than that of guaranteeing dividends conditionally to 
British companies. The three a which they have 
made from this plan have proved far from encouraging. 
The first instance was that of the Ragusa and Alexandria 
telegraph. Here the oy was made with the Aus- 
trian Government, by which the contracts for laying and 
working the telegraphs were to be entered into. The 
dividend guaranteed to the telegraph company is six per 
cent. on a capital of half-a-million sterling, the obligation 
on the British Government being to the extent of one-half 
the guaranteed amount, or three per cent. ‘The agreement 
is in the form of a convention with the Austrian Government, 
and facilities and privileges have been conceded by us for the 
establishment of stations, so far as these are on territory 
subject to our control. It is impossible for any class of 
Englishmen to view such an arrangement as this with satis- 
faction. To undertake to guarantee an annual dividend 
of three per cent. on half-a-million of money all the time 
a line of telegraph is kept in working order, during a term 
of five-and-twenty years, would be a serious matter even if 
the money were certain to go into English hands; but to 
undertake to pay such a sum for such a period to a foreign 
Government, and that the Austrian, is an affair of the 
gravest kind. This may not be a favourable moment for 
adverting to such an arrangement, because the Austrian 
Emperor, like his Neapolitan Majesty, is just now con- 
triving to bend a bow of promise over the land on which 
the deluge of his wrongs has for years been poured. But 
when we remember the little encouragement to confidence 
which the monarchs of the Mediterranean offer, it is mani- 
fest that they are among the last persons whom we should 
think of subsidising as telegraphic agents. So repugnant, 
indeed, is this proceeding to all our political and commercial 
sympathies, that we could only have entered apon it under 
the pressure of extraordinary events. It was doubtless 
owing to the unsettled condition of our Indian Empire, and 
our consequent anxiety to hasten as much as possible our 
communications with it, that we undertook to guarantee 
the Austrian Government a dividend on the telegraph to 
Alexandria, 

The cause wich we have thus seen at work in bringing 
about the first departure of the Government from the ori- 
ginal plan of guaranteeing profits to British telegraph 
companies, was, strange to say, the very cause which also 
produced the two succeeding departures from it. These 
occurred in connection with the Red Sea and India Tele- 
graph and the Falmouth and Gibraltar Telegraph re- 
spectively. It was owing to our great anxiety to connect 
ourselves with India telegraphically that both of these 
exceptional schemes were promoted by the Govern- 
ment. The former of ‘the two lines extends from Alex- 
andria to Aden, and from Aden to Kurrachee. The contract 
for the cables was entered into in November, 1858. The 
capital was to be £800,000, with power to extend it to 
£1,000,000 if the company were left to bear the cost of 
ships for laying the = the guarantee was 43 per cent., 
and, as before mentioned, made absolute for the long period 
of = By me For the security of the Government it was 
provided by the contract that the manufacture of the cable 
and the construction of the telegraph should be subjected to 
the supervision of an engineer appointed by the Govern- 
ment, and that two official directors, to be named by the 
Treasury, should have seats at the Board, the sanction of 
one of them being necessary to the proceedings of the 
company. A reserve fund for the repair, maintenance, and 
restoration of the telegraph was provided out of any 
revenue beyond the 43 per cent. guaranteed, and it was 
also stipulated that any surplus beyond 10 per cent. of 
dividend to the shareholders should be applied to the reduc- 
tion of charges on messages. Very valuable privileges 
have, it appears, been conceded by the Egyptian Govern- 
ment and the Sablime Porte for a period of 99 years; 
securing, in particular, the exclusive control at the stations 
not on British territory, free from any interference by the 
local Government, for the transmission of through mes- 
sages; and similar privileges have been conceded by the 
Dutch Government, with a view to the construction of a 
telegraph to connect Australia with the line through India. 
These concessions, however, though obtained by the inter- 
vention of our Government, are contained in grants to, or 
agreements with, private individuals and their assignees, 
for the benefit of the promoters of the line. Now nothing 
but the most urgent need of a telegraph to India could 
justify the Government in the course which was pursued 
in this case. An absolute guarantee of 4$ per cent. on a 
million pounds sterling, for half-a-century, is so gigantic 
and enduring an affair that it is almost impossible to con- 
template it with complacency ; and there is certainly room 
for doubting whether a communication might 
not have been effected with India on far less onerous terms. 
However this may be, there is no reason whatever for 
apprehending a repetition of such an undertaking. We 
believe no future Government would venture to imitate the 
transaction. 

We come now to the latest novelty introduced by the 
Government in reference to submarine telegraph lines—that 
of having an independent line of their own, constructed by 


contract at the public expense. Mr. Thomas Allan, and 
some other persons, have for years been urging upon suc- 
cessive Governments the importance of establishing direct 
telegraphic communication with our Eastern possessions, 
by means of a line which should not pass through France, 
Germany, Italy, or, indeed, through any foreign Euro 
state. Under the pressure of the military revolt in India— 
which we have already seen them yielding to in two ex- 
ceptional pommel nes: As with the pressure of subsequent 
events, the Government were at last made to discern how 
dangerous it was for them to be without other means of 
telegraphing to the East than those which were momentarily 
subject to interruption by foreign Governments. They 
then, for the first time, began to consider the practicability 
of laying cables from England to Gibraltar, thence to 
Malta, and thence again to Alexandria; but found (accord- 
ing to the evidence given to the House of Commons Com- 
mittee by Mr. Stephenson, of the Treasury, who conducts 
the telegraphic business of that department) that they 
must either give an absolute guarantee to some person or 
company, or else have the line constructed under contract 
for themselves. They preferred, it appears, the latter 
alternative, and made a commencement by ordering a cable 
for the first section of the line, between Falmouth and 
Gibraltar. These arrangements were made by Lord Derby’s 
Government, Since the present Government has acceded 
to office, however, it has been arranged that the cable made 
for the Falmouth and Gibraltar line should be laid down 
between Rangoon and Singapore, which is the commencing 
point of a line to Batavia, whence the Australian line will 
proceed, and whence also the projected line to Hong Kong 
will go forward. The causes of this change in the Testian- 
tion of the cable are said to have arisen, first, from the cir- 
cumstance that the frequent failures which have occurred 
in the Submarine Telegraph line have led to serious doubts 
as to the probability of laying it successfully over so great 
| a stretch of deep water; and, secondly, from the —— 
| of completing the communication from India on towards 
China, where there is at present a great hiatus in the line. 
These are the reasons assigned by Mr. Stephenson, of the 
Treasury, but they are reasons which in no way weaken 
the necessity of establishing a submarine telegraph between 
this country and Alexandria—along the Mediterranean, of 
course. ‘The turn which affairs have taken in reference to 
the Falmouth and Gibraltar cable show plainly enough, 
however, that the plan of constructing and laying down 
cables by the Government expressly for themselves has not 
succeeded very well, and is not very likely to succeed here- 
after—except as we have before provided, in very special 
cases, 

From the conclusion to which we have already pointed 
there seems, then, ro escape. Conditional guarantees to 
private companies are the means to which the Government 
will continne to resort (and resort with more fidelity than 
ever) for the purpose of fostering telegraphic communica- 
tion with lands beyond the sea. The circumstances under 
which alone such guarantees shoald be granted, and the 
terms on which they should be offered, require most careful 
consideration. It is impossible to enter upon so large and 
difficult an inquiry here. One thing we may, however, 
say, namely, that the Committee of the House of Commons 
has in no way helped us to form opinions on the subject. 
We showed at the commencement of this article that we 
could expect but exceedingly little light from them ; and 
they certainly have not Eengpeiated our expectations. 
They propound a few principles, it is true; but they are of 
the vaguest and most unavailing kind. They have not 
even broken ground in the great field on which they were 
set to labour, but on retiring have left it precisely as they 
found it. 

We shall invite attention to some additional facts and 
considerations bearing on the subject here entered upon, in 
a future number. 








THE ROYAL AGRICULTURAL SOCIETY AND 
THE IMPLEMENT MAKERS. 


(From Newton's “* London Journal.”) 


Tue defection from the list of exhibitors at the recent Canterbury 
meeting of the Royal Agricultural Society of most of the leading 
agricultural implement makers, having called forth severe animad- 
versions from the leading daily and weekly papers, we think it but 
fair to those who have declined to take part in the public competitions 
which the society has for the last twenty years so earnestly and 
successfully fostered, to make known the reasons which have induced 
this defection—not that we desire to b the champions of the 
firms who have struck so serious a blow at the society from 
which they have unquestionably derived great pecuniary advantages, 
and to the interest of whose annual meetings they were therefore 
under a tacit obligation to contribute — but that the public 
may understand that it is no slight matter which bas drawn 
forth this strong protest, which, if firmly adhered to on the one hand, 
and resisted on the other, must eventually reduce the annual gather- 
ings to mere exhibitions of live stock. It is no secret to those who 
have mixed much with inventors and makers of agricultural imple- 
ments, that for years past they have expressed discontent at the 
frequently recurring contests, where they are expected, like prize- 
fighters, to be always ready to jeopardize their hard-earned reputa- 
tion, by entering into competition with all comers. The mental 
labour and anxiety attendant on the effort which firms of repute 
felt it necessary to make, to retain their position, not merely as 
manufacturers of the best implements in their several patties, 
but also of those that could win prizes, superadded to the ordinary 
cares of a large manufactory, were found to be so wearing, to say 
nothing of the inconvenience which personal attendance at the 
shows, and consequently absence from their works, occasioned, that 
a deputation of manufacturers brought the matter for consideration 
before the council of the Royal Agricultural Society of England so 
long ago as November, 1855, when a plan of triennial, instead of 
annual, trials for certain classes of imp ts was adopted by the 
society, the prize sheet being divided into three sections, viz. :— 
1. Implements for tillage and drainage. 2. Machines for the cultiva- 
tion and harvesting of crops. 8. Machines for preparing crops for 
market and food for cattle. In addition to this movement, a memorial 
signed by all the regular implement exhibitors at the annual shows, 
with the exception of two dissentients, represented to the council the 
general feeling of the manufacturers to be opposed to the existing 
system of money prizes for competition. ‘We object,” says the 
memorial, “ to this system, on the ground that it operates as an undue 
stimulus to competiti tending less to the production of useful 
and practical machines, than to the development of ingenious 
peculiarities, by which, with the aid of highly skilled manipulation, 
the prizes may be won; but more a ly is our objection taken 
on the ground of the unfairness of its operation.” For bay 
objects it was proposed to reserye the money prizes, in 0: to 

















encourage oxpetiments tending to the attainment of practical 

results altogether beyond the powers of existing mechanism. This, 
be it remembered, was in the year 1855. In a pamphlet issued by 
the Association of Agricultural Engineers, in 1857, entitled “ The 
Manufacture of Agricultural Machinery considered as a Branch of 
National Industry,” the author, who si himself “ A Manufac- 
turer,” and who may be assumed to give the views of the association 

in condemning the practice of competitive trials at the gatherings of 
local societies, says :—“‘ Any advantage to be derived by local or dis- 
trict societies from a persistence in prize-giving, is very questionable. 
The slight benefit it may confer upon the small tradesmen of the 
neighbourhood is surely purchased at too dear a rate, by the tendency 
which it has to repel from the gatherings of such societies those 
makers of established reputation, by the exhibition and working of 
whose implements the local maker and farmer could not fail to be 
benefitted.” Here is a significant hint, and made in the year 1857, of 
the feeling engendered in the minds of manufacturers by competitive 
trials. It is not surprising, therefore, that the year 1860 should 
have witnessed that demonstration of feeling which has excited so 
much indignation. It would appear that the trial at Canterbury, 
under the countenance of the Royal Agricultural Society, of imple- 
ments other than those which were, in the accepted order of 
rotation, to have competed for prizes, was deemed an infraction of 
the rule acted upon for the first time last year, by which the trials 
for the several classes of implements were made quadrennial; and 
this, with other grievances in the background, sufficed to precipitate 
a course to which most of the leading firms are now committed. 
The following is the list of manufacturers who have withdrawn 
their names as exhibitors, viz.:—Barrett, Exall, and Andrewes; 
Clayton and Shuttleworth; Croskill and Co.; Garrett and Sons; 
Hornsby and Sons; J. and F. Howard; W. H. Nicholson; Ran- 
somes and Sims; B. Samuelson; Smyth and Sons; Tuxford and 
Sons; Whitehouse and Co. That manufacturers of such repute 
as most of these, commanding not only extensive ms) but, in 
their own persons, inventive talent of a high order, should from a 
petty feeling of jealousy of unknown or rising men, subject them- 
selves to the taunts, evil surmises, and active opposition of those 
who have chosen to take the side of the council oF the Agricultural 
Society, is simply ridiculous. It is possible they may be in fault, 
though we by no means wish to insinuate that it is so; but that they 
had at least honourable reasons for adopting the course which they 
have taken, ought, in the absence of facts to the contrary, to have 
been assumed. From what we can gather, the following are the 
reasons which mainly dictated the proceedings which deprived the 
Canterbury Show of so much attractive machinery, viz. :— 

1. That the society has broken faith with the exhibitors, in 
departing from the quadrennial system of trials mutually agreed 
upon. 2. That the prize sheets are so indefinitely worded, that 
makers are in the dark as to the kinds of machines the society 
desires to encourage. 3. That the trials are unsatisfactory and 
the awards capricious; inasmuch as the time devoted to the trials 
is necessarily very limited, and no fixed we - of judging are 
laid down for the ey of the judges. 4. That the exhibitors 
have no power to object to the appointment of the judges, whether 
on the ground of their incompetency, or their business relations, 
or to the choice of the consulting engineer, who stands in the position 
of umpire. 5. That the reports of the trials are mea inaccurate, 
and i plete, and published so long after the show as to be of 
little service either to the public or the trade. 6. That the expenses 
of exhibiting and ougane for prizes have increased a0 greatly, 
that the business resulting from attendance at the Royal Agricul- 
tural Show is not commensurate with the outlay. 

These are, one would think, tangible objections, and deserving the 
respectful consideration of a society professing to promote the wel- 
fare of agriculture; but if a true indication of the feeling of the 
Royal Agricultural Society is to be gathered from the speeches de- 
livered at the annual dinner, war is to be proclaimed against the 
delinquents who have dared to assert a right which no one would 
dream of denying to manufacturers in any other branch of industry. 
When the experience of successive years shows prizes apportioned, 
not according to real, but prommmed merit, and a style of manufac- 
ture adopted solely for the purpose of excelling at competitive trials, 
it is time for honest men to speak out. In the pamphlet before re- 
ferred to, the writer, quoting from the society's own reports, shows 
that, in respect of agricultural engines, this system was so generally 
recognised, that one well-known class was denominated “ racers,” 
from being designed solely with the view of performing great feats, 
not, however, without the nicest skill being required to bring out the 
result. There has, in fact, been imported into agricultural machinery 
(by reason of the tests of merit being determined solely by the amount 
of steam generated from a given quantity of fuel, or of power con- 
sumed as indicated by the gre gg’ a system almost identical 
with that of light weights, which has found so much favour with 
the Jockey Club; and if among the council of the Royal Agricul- 
tural Society there was no Lord Redesdale to expose the folly of the 
system, it was time for the leading agricultural implement makers, 
who saw but too clearly the danger to which it tended, to make a 
stand for the cause, which its acknowledged advocates had to some 
extent forsaken; for no one can seriously suppose that to produce 
machines utterly unfit for the rough work of the farm, is to promote 
the welfare of British agriculture, however satisfactory may be the 
results of those machines in the hands of trained men in the show- 
yard of the society. What the implement makers ask for, and it is 
no outrageous demand, is “ that trials of agricultural machinery 
should be of longer continuance than heretofore, and conducted as 
much as possible in the manner, and under the same circumstances, 
that such machinery will be used in the ordinary practice of farm- 
ing.” If this be granted, racing engines and machines will quickly 
disappear, for they would break down or blow-up under actual work 
but H, refused, manufacturers of established reputation are justified 
in discountenancing the distribution of prizes under such cireum- 
stances. Again, they have a right to know, now that implements 
have arrived at a certain stage towards perfection, what are the 

recise points of improvement which the society desires to see em- 
ied in future implements. But, at a recent conference, the 
implement committee refused to explain to a deputation of manu- 
facturers, who waited on them, the views of the society as expressed 
in their prize sheets. Considering the amount of good which the 
Royal Agricultural Society has already conferred on the country, 
a admitting, as we do, its ability still further to benefit agricul- 
ture, we are sorry to see this antagonism among its members; for, 
if not removed speedily, it must have a serious t on the influence 
for good of the society. At the same time, we think the connection 
of the society with agricultural implement trials had better cease 
altogether than that the makers should be dragooned into a service 
which must draw off their attention from following out substantial 
improvements, and entail on them such expenses as must necessarily 
enhance, instead of cheapening, their implements. We trust, how- 
ever, for the sake of all, that t!.e breach may be healed by a timely 
concession on the part of the society ; and that no such attempt, as 
has been threatened, will be made by the squirearchy, through ex- 
clusive dealing, to put down the little band of protectors ; for they 
may find that they are tilting at a power which, whether viewed 
politically or commercially, is not to be despised. 





Intsh Marrers.—The contractors for the new and improved 
service between London and Dublin having notified to the Govern- 
ment that only one of the new steam-vessels required for the service 
is ready for commencing the line on the 1st of August, the date 
agreed upon, it has been found necessary to postpone the measure for 
the present; but it is intended to fix the earliest practicable date 
after the vessels are ready.—At a meeting of artists and art manu- 
facturers in Dublin, it was unanimously resolved that it was de- 
sirable to have an exhibition of the fine arts and of art manufactures 
in May, 1861, and following months, on the premises of the Royal 
Dublin Society, and under their superintendence; and that this 
resolution should be reported to the council of the society, with the 
expression of an earnest hope that they would be able to give effect 
toit. Towards a tee fund of £5,000, £1,000 was subscribed. 
The exhibition is not to be open to all countries. 
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PROGRESS OF THE ELECTRIC TELEGRAPH. 
(From the Mechanics’ Magazine. ) 

Born in this country and in France great changes in our existing 
telegraphic systems are under discussion, and it is certainly high time 
that some great reform—or, to say the least, some great advance— 
were made in the matter. We are not about to complain of the 
telegraphic companies which have thus far had the whole business 
of the country in their hands. They have had many difficulties to 
overcome, and have conferred immense advantages upon the public. 
Still, the time has now arrived when it must be made known that 
telegrams in this country cost much more than they ought, not 
chiefly on account of the large profits made by the existing com- 

anies, but rather because the improvements which have been made 
n telegraphic apparatuses have put into our hands the means of 
doing what those companies, with their old and costly contrivances, 
cannot afford to do. Unfortunately for them (and for the country 
also), it is impossible to engraft many of the most important modern 
improvements upon the apparatuses now in use. What we require 
is to commence a new and improved telegraphic SS ab initio, so 
that we may give the public the benefit of all the great advances 
which have been made in the construction of telegraphic instru- 
ments. 

Ever since the telegraph has been open to the public, the number 
of messages sent by it has been, as we might have predicted, con- 
tinually on the increase. If we can succeed in lowering considerably 
the present high price of the telegram, who can doubt that the num- 
ber would be correspondingly multiplied ? The postal system, which 
is of a character essentially similar to that of the telegraphic system, | 
shows us what we may fairly anticipate. Since the cost of postage 
was made low, and uniform throughout the kingdom, the number of 
letters sent by post annually has been increased nearly seven-fold— 
being 82,470,596 in 1839, and 523,000,000 last year! Now, what we 
desire is to imitate this progress (proportionately) in our telegraphic 
system ; and to do this it is only necessary, we are persuaded, first 
to make the cost of a message low, say a shilling for fifteen words, 
and next, to make this cost uniform for messages sent to any part of 
the kingdom. The uniform charge of a franc for a short message, 
which has been for some time adopted in and throughout Switzer- 
land, is found to bea great boon, and to pay well. In America, 
where the tariff of charges is very low, the lines pay high dividends, 
and, as a consequence, telegraph stock is in great favour. 

Now, the question arises—can a telegraphic system be so esta- 
blished throughout the United Kingdom as to render a uniform shil- 
ling message remunerative? We answer—without doubt. But 
pan a system must embrace many novelties. It must, for example, 
be so arranged that the mechanical manipulation of the instruments 
shall approximate much more nearly than at present to the speed of 
the electrical operations. As telegraph lines are now worked, the 
capabilities of the wires to transmit electrical impulses are not nearly 
developed, owing to the comparative sluggishness of our mechanical 
operations. This defect must be somevel ; we will show presently 
how it may be. Again, provision must be made for bringing the 
method of working by means of relays into more effective operation. 
For this purpose, modifications of our electrical arrangements have 
to be effected; but those also have been brought within our reach. 
Let us see how these several objects may be effected. 

The person to whom we are indebted for the latest and most im- 

rtant improvements in electric telegraphs—improvements embrac- 
ing all that we have just been considering—is Mr. Thomas Allan 
CE. the author of many valuable telegraphic inventions, and to 
whom we also primarily owe the practical abandonment of those 
heavy wire-bound submarine telegraph cables which have occasioned 
the public such ruinous losses. » * arecent patent Mr. Allan has 
embodied telegraphic improvements which it is impossible to esti- 
mate too highly. The first of these which we will mention relates 
to what are called pole-changers, or relays. A great difficulty with 
these has hitherto been the derangement caused by the action of the 
spark upon the delicate contact points of the relay. Now, this evil 
Mr. Allan has got rid of altogether, by se an improved relay 
with an improved recording instrument, in such manner that the 
spark is not produced in the relay at all, but in the recording instru- 
ment, where it is of far less consequence. This improvement is at- 
tended by an immense advantage, for, now that the relay is relieved 
of the spark, the limit which has hitherto been practically placed 
upon the power of the local battery is removed. Of this fact Mr. 
Allan has availed himself in a most ingenious manner, by placing 
induction coils around the electro-magnets of the sending and re 
ceiving instruments, and so dispensing with the series of cells gene- 
rally used for line currents, making the one primary current do the 
double work of recording its message and operating the successive 
distant relays throughout the entire circuit. In the new recording 
instrument, every current makes a sign, as the relay does not require 
an opposite current to put itin position to print the next mark, as is 
generally done, nor does it need any spring or weight to bring it to 
a position in which the local circuit may be cut off; the printing | 
magnet does that. This magnet also draws through the paper on 
which the message is to be received while (and only while) the sig- 
nalling is continued. The new sending instrument, by Mr. Allan, 

s ofa similarly automatic character, all that is necessary being the 
mere putting of the message (that is, a perforated strip of paper) into 





the machine. 
By the improvements thus far described, the whole process of 
ouding and receiving messages is made immediately and solely de- | 
pendent — the electrical oy meen The electricity performs all 
itself, neither the hand nor the brain of man being required to inter- | 
fere. This is animmense advance beyond the presert system, in | 
which the speed at which the hand and the brain of the operator can | 
work rigidly limits the speed at which messages are sent. Mr. Allan | 
might, therefore, have stopped at this point with satisfaction; but | 
he has fortunately chosen to go beyond it, and invented a machine | 
for preparing the message—that is, the perforated om before — 
of—in a y and rapid manner. It is clear that by multiplying 
the number of skilled operators employed, these perforated messages 
may be produced as rapidly as the electrical instruments can trans- 
mit them. But having got rid of skilled operators at the instru- 
ments, Mr. Allan has contrived to dispense with them here likewise. 
The economy which must attend the introduction of the forgoing 
improvements is very great. The rate of telegraphing will be in- 
creased from two to three-fold, whilst the operation will be reduced 


to a mechanical one merely, and so secure the economy of machine | 


work as compared with manual or skilled labour ; moreover, the ap- 
paratus being thus rendered automatic, the primary cause of the 
mistakes and blunders which are now so much complained of will be 
removed. ‘The message will be independent of the fallibility or in- | 
attention of the operator, whilst, also, a record of each message sent 
and received ‘is retained at either end, thus forming a complete check 
upon both the operator and the machine. It only remains for us to | 
announce—and we do so with much pleasure—that steps are being | 
taken to give the public the benetit of these improvements. 





EXPERIMENTS WITH ARTILLERY GUNS. 


On Wednesday and Thursday last week a series of experiments, 
for the purpose of testing the value of the Whitworth gun, was 
made at Southport. The experiments were made by sailors from 
H.M.S. Excellent, and by extillery from the North Fort at Liver- 

ol, the first time the Whitworth ordnance was ever tried but by 
his Own men, except on one occasion when six shots were fired at 
the iron-cased experimental ship Trusty. The experiments of 
Wednesday and Thursday were made under the inspection of a 
Government Commission, consisting of Colonel St. Geo Presi- 
dent of the special Committee on Ordnance; Sir John Burgoyne, 
Saptain Moore, R.N., secretary to the Duke of Somerset ; Captain 
Halstead, R.N.; the Hon. Captain Wrottesley, R.N.; Colonel 
Marryatt, R.A.; and General Bingham. There were also present 
several military and naval officers, and a numerous assem 





age of 
ladies and gentlemen, resident in Southport and its neighbourhood. i 


There were four 3 on the ground, which was selected about 
three miles from Southport, in the Liverpool or southwardly di- 
rection. The guns were, an 8-pounder—a very formidable looking 
weapon—a 12-pounder, a 4-pounder, and a 1-pounder. The first was 
mounted on a carriage similar to those used on ship-board, the others 
were —_— as field pieces. All of them are breech-loaders and 
rifled, and they are all of them beautiful, regarded ee pieces 
of dextrous workmanship. Externally they are cylindrical, and 
each of them is capable of throwing either shot or shell. The shot 
for the 80-pounder—and they are all alike in form—is about 20 in. 
in length, and in shape almost identical with one of the large nine- 
pins used in playing skittles. ‘The shell in each case is precisely the 
same in shape as the shot, and like them they differ from the pin 
referred to by having six twisted grooves on the thickest part, to fit 
the rifling of the gun-bore. The shell is cast hollow and has a nicely 
fitted screw-plug introduced into its point or heavy end. Two 
fusees are inserted just in front of the shoulder, when the shell is 
loaded, and the angles immediately behind these are slightly flattened 
to allow the flame of the exploded powder to pass along and light the 
fusees when the gun is fired. The chamber of the 80 der shell holds 
about 2 Ib. 7 oz. of powder, and when loaded it weighs about 58 lb. The 
experiments of Wednesdayjand Thursday were limited to the use 
of the two largest guns, and each of the two were tested with ten 
rounds at an elevation of 10 deg., of 7 deg., of 5 deg., and of 2 deg., 
five each of the highest and of the lowest elevations being with 
shot, and five with shell. In all the experiments the 80-pounder 
was loaded with 12 lb. of powder; and in the highest elevation the 
12-pounder was loaded with 2 1b., and in all the others with 14 Ib. 








| of powder. In all the instances the range was great, the average 
| for the 80-pounder being fully 2,000 yards, the greatest deviation 


from the line of tire being 30 yards, and the smallest 1 yard, the 
average being about 6 yards. The platform from which this gun 
was fired was constructed of planks laid on the sand, which}bending 
considerable under the weight and recoil of the weapon, was 
admittedly unfavourable to its steadiness and effective operation. 
The range of the 12-pounder averaged about 900 yards, first graze, 
and the deviation from the ling@of fire varied from 14 yards to 
14 yards, the average being somewhere about 5 yards. Some addi- 
tional experiments were made on Friday morning, to show the 
capabilities of these guns as muzzle-loaders ; and in all the cases 
their general efficiency was considered admirable, and the ease with 
which—taking into account their size—they could be worked, was 
deemed highly satisfactory. The Manchester Guardian, writing 
on the subject, says:— We are enabled to give some particulars 
as to the firing on or last. There were four shots in all fired 
from the 12-pounder, with 2 lb. of powder, at 35 deg. of elevation 
und these were the ranges :— 


Yards. Yards. 
1. coscvvescoes 9,900 | B.  covcrcecsese 10,150 
2. (Upwards of) 10,000 ae: cagupecasmene 10,300 


Why, for the first time, the deviation is not given, must be 
already evident. There is a clear beach for 9,800 yards, or 
120 yards over five miles and a half; and the watchers took their 
stand somewhere between 9,600 and 9,800 yards from the gun, be- 
lieving that to be outside the probable range. Each shot, however, 
went into the sea; and the distances given above are believed by 
the two assistants, who have had so much experience in these 
things, to be an under estimate in each case. Supposing 10,300 yards 
to have been gained, we have a range of close upon six miles—five 
miles and 1,500 yards. On the 16th February, there were five shots 
fired from the 3-pounder gun at this 35 deg. elevation; the least 
distance marked being 9,453 yards, and the greatest 9,688 yards. 
These figures give an advantage, upon the average, of more than 
500 yards to the 12-pounder over the 3-pounder. Very safely, we 
conclude, may the 7imes declare that the 10,100 yards range has 
never been equalled by any other gun. We hear that it is not im- 
probable that an offer may be made still further officially to test the 
cannon; and if made, we do not doubt that it will be instantly ac- 
cepted. In that case, cannot arrangements be completed for firing 
the 80-pounder at 35 deg. elevation? It cannot be done with the 
cannon on its old ship’s carriage; but it should be done if possible, 
in order to completely destroy the fallacy which the practice with 
the 12-pounder has very effectually damaged—that “Mr. Whitworth 
dare not fire his heavy guns at high elevations.” That there is no 
question of ‘daring ” in the matter, nor a shadow of doubt as to the 
result, those know best who best know Mr. Whitworth. But fallacies 
commonly thrive until confronted by facts. How much over six 
miles would be the range ef the 80-pounder at 35 deg. ? And—What 
is actually the greatest O° obtained by any Armstrong gun ? 

On Saturday Mr. Clay, of the Mersey Steel and Iron Works, tested 
the accuracy and range of his patent steel gun, made somewhat 
similar to the Armstrong ordnance. As will be seen by the sub- 
joined tables, these guns in no way fall short of the famous Arm- 
strong gun; the accuracy being quite equal, and the range, if any- 
thing, in excess of that beautiful weapon. The gun in question was 
a patent steel 9-pounder breech-loader, with thirty-three grooves, 
having one turn in 8 ft. 4 in. :— 

Elevation 5 deg. by quadrant. Weight of shot, 10 Ib. ; powder, 1 Ib. 2 oz, 
No, Range. Deviation, No. Range, Deviation. 
- lyardright. | 6 . 1,786 . in line, 












l yard right. | 7 - 1,833. in line. 
. 1 yard left, 8 - 1,787 . d yd, right. 
. in line, D soeeee 1,941 ...... Syd, right. 
5 scocee 1,827 sovcee in line. 
Elevation 10 deg. 
1 ...6.- 3,050 ....+. 8 yd. right. 6 cocece ROBT vcccee 7 yd. right, 
J nccece 2,858 ...... in line. 5 seeeee 2,870 ...0.. in line, 
D ccney 3,003 ...... 10 yd. right. 


A number of guns on this construction are being made at the 
Mersey Steel and Iron Works, and are to be finished by Mr. Law- 
rence, of the Sandon Engine Works. They are intended for various 
foreign Governments; indeed, sample guns are in different stages of 
construction for nearly all the Governments in Europe. ‘ This gun 
practice,” says the Li 1 Albion, ** was conducted in the p 

of several distinguished foreign officers, who were exceedingly 
| pleased with the results obtained, and stated it was the best practice 
| they had ever seen. On proceeding to the range we were perfectly 
| astonished at the accuracy with which these shot can be thrown; 
| nine shots fired, at 5 deg. elevation, averaging 1,800 yards from the 
| muzzle, were found in a cluster, and would all have struck a target 
| 6 ft. square. We believe that towards the middle or end of this 
| week a series of experiments will be tried with a new breec-loading 
100-pounder gun, and which, although it is difficult to pronounce 
| upon an untried gun, is thought likely to supersede all other breech- 
| loaders. This is also being manufactured by the same firm for the 
Russian Government.” 

On Thursday a new gun, invented by Captain Blakeley, was 
tried. These are of cast-iron, and are made by Messrs. Fawcett, 
Preston, and Co., of Liverpool. By the adoption of a principle in 
their construction, discovered by Captain Blakeley, these guns, 
which are light in weight compared with their calibre, can be 
manufactured at much 4 cost than any of those previously 
noticed. They are very favourably reported of by gentlemen capable 
of forming an opinion. 








Vicronia Station.—The directors state, in their report just 
issued to the shareholders, that the railway and bridge are now ready 
for traffic, and that the works of the Brighton Company’s station are 
fast approaching pletion. Unfi circumstances, in connec- 
tion with the settlement of the station plans, haveoccasioned a longer 
delay in the opening than was anticipated. The Victoria Company 
have made an arrangement with the London, Chatham, and Dover 
Company for the use of the station by the Ist of October next, and 
the latter company is to have such use until 1862; at that time the 
Victoria Company is to have a perfect station ready for the London, 
Chatham, and Dover and the Great Western Companies, and these 
two companies are to take a lease in perpetuity. On the 9th of June 
last the first locomotive passed over the Thames bridge, the first stone 
of which was laid on the 9th of June, 1859, so that, taking into con- 
sideration the strike of last autumn, very rapid progress has been made, 





THE NEW MAIL AND PASSENGER SERVICE 
BETWEEN HOLYHEAD AND DUBLIN. 


Tue arrangements for quickening this service were entered upon 
on Wednesday last. It had | been felt, especially since the open- 
ing of the Chester and Holyhead Railway, that an improved system 
of communication was required between England and Ireland. So 
far back as eight years ago, strong efforts were made to induce the 
North-Western am | Company to unite in supplying vessels for 
the Irish service capable of running at a speed or twenty miles an 
hour. Difficulties, however, arose at that period to prevent that 
proposal being carried into effect; but at length, on the earnest 
representations of the Dublin Chamber of Commerce, and other 
influential interests, Government consented to entertain the question, 
but considered that the whole of the new contract for the Irish mail 
service, including both sea and land, should be placed in the hands 
of one party. Practical objections were made to this course, and 
ultimately it was determined that the North-Western Railway Com- 
pany should undertake the land service between London and Holy- 

ead, and that the City of Dublin Steam Packet Company should 
undertake the responsibility of providing for the effective 
performance of the sea service between Holyhead and Kings- 
town. The entire distance, land and sea, to be traversed 
between the English and Irish capitals was required, on guarantee, 
to be accomplished within eleven hours, thus greatly reducing 
the time now occupied in the journey between London and Dublin. 
That this object might be satisfactorily carried out, the City of 
Dublin Company entrusted to Messrs. John Laird, Sons, and Co., of 
Birkenhead, the construction of three out of four steam-ships in- 
tended to be placed on the Holyhead service; and the building of 
the fourth vessel was undertaken by Messrs. Samuda and Co., of 
London. The dimensions of the vessels are alike, the main admea- 
surements, &c., being as follow:— Length, 350 ft.; draught of 
water, 12 ft. to 13 ft.; tonnage, 2,000; nominal horse-power, 759 ; 
average Sagas 20 miles an hour. The engines are oscillating, and 
the paddle-wheels have feathering floats. ,Each vessel has two 
funnels and two comparatively slight masts, for fore and aft sails. 
The strength of the vessels has been fully proved. They are built 
of the best iron, and the latest improvements have been applied in 
the distribution of the material and its relative fastenings. The keel 
of each steamer is of finished workmanship, and the stem and stern 
posts are of unusual strength. In all other parts of the vessels the 
utmost care and skill have been applied, so as to afford every known 
guarantee for safety. Splendid suites of cabins are constructed fore 
and aft, and the ladies’ cabins are rendered not only separate apart- 
ments, but are so entirely isolated as to have their own distinct en- 
trances from the decks. The cabins are also so arranged that the 
floors are fixed near the centre of gravity—a matter of no slight 
importance in severe weather. Sleeping apartments are likewise 
provided, and saloons fitted up with taste and elegance, as well as 
with every regard to comfort. Comparatively little attention bas been 
aid to the external ornament of the vessels. The main object has 
n to render them strong and safe for the ional rough el t 
in which they are to be worked, and thoroughly adapted for the in- 
creased speed at which they will be required to traverse the distance 
assigned. 

The engines for two of the vessels built by Messrs. Laird are sup- 
lied by Messrs. J. Watt and Co., and the third by Messrs. Raven- 
nill, Sulkeld, and Co. The vessel (the Leinster) built by Messrs. 

Samuda has an engine also from Messrs. Ravenhill and Co. The 
vessels constructed by the Messrs. Laird bear respectively the names 
of the Ulster, the Connaught, and the Munster. 


It will be satisfactory to many voyagers to know that by these 
noble steamers passengers will be spared much of the disagreeble 
effects frequently experienced in the old class of boats whilst crossing 
the Channel. The first three months on the station will be the best 
test of the sea-going qualities of the new boats; and that trial is 
looked forward to by their constructors with the fullest confidence. 





SCOTTISH MATTERS, 


A MERCHANT prince connected with Dundee has put down £15,000 
for the purchase of a people’s park in that town. Well done the mer- 
chant prince. . 


Mr. Train, the American gentleman whose street tramway project 
has been so favourably received at Birkenhead, has his eye on 
Glasgow with a similar object. The Glasgow Mercantile Advertiser, 
highly approving Mr. Train’s views, says :—“ These useful, cheap, 
and comfortable wy horse-tramways were introduced into the 
city of New York so late as 1852, much against the wish of the 
householders ; but experience having proved their advantage, their 
paty is now so great that the opposition to remove them would 

stronger than against their construction. There are six com- 
panies. In 1858 they carried nearly five million of passengers more 
than in 1856; the whole number carried being 27,057,052; receipts, 
1,352,887 dols, at the low fares of 5c. or 24d, for four to five miles, or 
about 4d. per mile. Brooklyn has one company running five lines, 
altogether about twenty miles long, at the low fares of 2}d. Tram- 
ways are now laid to the extent of 500 miles, in fourteen towns. The 
American rails are of a grooved pattern, the top laid level with the 
surface of the road, so that horses and carriages meet with no impedi- 
ment or obstruction in passing across. They have tended much to 
the increase of New York and other cities.” 


Last week's shipments of pig-iron from Scottish ports were on a 
liberal scale. The usual return is appended :— 


Foreign. Coastwise, Total. Same week 











last year. 

Ports, Tons. Tons. Tons, Tons. 
Glasgow .. oe 1,962 .. 2,857 .. 4,819 .. 8,511 
Port-Dundas .. — .. oe 155 .. 316 
Greenock .. oe e No return. .. +» 200 
Port-Glasgow .. ee one, ee oe — 
Bowling .. .. 830 «. - 660 ., 122 
Ardrossan. , oe 852 op 8,234 -» 4,086 ., 3,444 
Troon oe oe — 250 eo 260 ., 622 
Ayr.. e ee — 492 oe 492 640 
Irvine ee — 191 ‘ 191 273 
Grangemouth .. 225 .. 265 490 7 
th ee 882 .. 610 e- 1,402 .. 1,242 
Burntisland 419 365 7 sane 
Alloa (south) oe 100... 55 oe 155 -_ 
Alloa(north) ° — « 70 oe 70 .. 453 
Bo'ness. oo §=—«: BBs ae 433 e 1,166 .. 675 
Morrisonshaven .. No return. .. ee - 
Total .. 5,453 9,257 14,710 12,405 


On Wednesday, a tax began to be levied on each individual pass- 
ing through the Crinan and Caledonian Canals, by authority of the 
Commissioners of these canals, and under the powers conferred on 
them by the recent Act of Parliament. The amount will be 6d. in 
the Crinan, and 1s. in the Caledonian for cach cabin passenger, and 
half these rates for steerage passengers. 

On Saturday the fine new iron sailing ship Clyde, built for the 
firm of Messrs. Somes Brothers, London, by Messrs. Alexander 
Stephen and Sons, Kelvinhaugh, and taken up by Government for 
the conveyance of troops to India, down the river in tow on 
her way to Cork. The Clyde is about 1,200 tons register, and is 
classed thirteen years A at Lloyd's. She has accommodation for 
400 troops, with a separate compartment for the women and children 
accompanying the soldiers, and an hospital for the sick. After em- 
barking troops she will sail for Bombay. 

It is rumoured that Government are about to purchase ground on 
the farm of High Craigs for the erection of a fort to command the 
bay beyond Kempock Point, whence Fort Matilda could be shelled 
by an enemy's ship. Major-General Blomfield, Inspector of Artillery, 
visited Greenock a few days ago. 




















Aveusr 3, 1860. 


THE ENGINEER. 


81 








PARLIAMENTARY INTELLIGENCE. 


HOUSE OF LORDS, Monpay, Joxy 30. 
THE SUUTH-WESTERN RAILWAY COMPANY. 


The Earl of Maumessury wished to make a few remarks in con- 
sequence of a petition which was pa to their lordships by 
Lord Ebury on Friday last from the London and South-Western 
Railway Company. He had stated on a former occasion that that 
company at one time repudiated an ag t which they had made 
with Parliament, and at a subsequent period evaded another. The 
company did not confess themselves guilty of either of those acts, 
but he could prove, out of the mouth of one of their own directors, 

that they repudiated a covenant which they had entered into with 
Parliament. In 1853 the Great Western Railway Company brought 
in a bill to make a line, which was strongly —— by the South- 
Western Company on the ground that it would interfere with the 
establishment of a perfect mode of transporting troops along the 
southern coast from Dover to Dorchester, and thence to Exeter. 
The select committee threw out the bill of the Great Western Com- 
pany on the distinct undertaking, on the part of the chairman of 
the London and South-Western Company, that they would make a 
line to Dorchester by way of Bridport and along the coast to 
Exeter. This engagement was formally ratified - | the company, 
but a subsequent general meeting of the shareholders rejected it. 
One of the directors said that this act of repudiation was deemed 
so disgraceful to the character of the company by the chair- 
man, the deputy chairman, and three of the directors, that they im- 
mediately resigned their seats at the board, publicly assigning their 
reasons for that step. ‘Therefore the South-Western Railway Com- 
pany had prevented the Great Western Company from making a 
railway which they were willing and able to make, and had refused 
to fulfil their own contract. The result was that there was a com- 
plete gap of thirty miles along the coast from Bridport to the mouth 
of the Exe, and no direct communication existed between Dorchester 
and Exeter. Before that took place the South-Western Company 
had purchased a line from Southampton to Dorchester from an in- 
dependent company, and the agreement was that when the receipts 
reached a certain weekly average they would double the line from 
Southampton to Dorchester, thereby enabling troops to be transported 
from Dover to Portsmouth, from Portsmouth to Southampton, and 
thence again to Dorchester, without let or hindrance. All the 
bridges and archways along the railway were constructed for a 
double line. When his noble friend, formerly President of the Board 
of Trade, was in office, he ascertained that their average weekly 
income amounted to nearly the sum specified in the Act, and in con- 
sideration of their shortcoming in their receipts a compromise was 
made that they should double the line only half way. This never 
could have been intended by his noble friend as a permanent 
arrangement, for, it was obvious that although some convenience 
to passengers might be derived from the partial doubling of the 
line, in a nation int of view it was of no importance whatever. 
The petitioners, taking advantage of his noble friend’s indulgence, 
now said they had not broken or evaded any compact, because they 
had done what the Board of Trade required them to do; and, having 
no further directions from the Board of Trade, they were not obliged 
to go on doubling the line. He could only look upon this as a quibble. 
Since that time the traffic receipts had immensely increased, and it 
only, therefore, required an order from the Board of Trade to make 
this company finish the line. It was not necessary that the Board 
of Trade should insist on having the traffic returns; but, considering 
the national importance of the subject, it was the duty of that de- 
partment to send an order to the South-Western Company to double 
the line. ‘The onus lay on the company to show that they were not 
in the receipt of the sum stipulated by Parliament. This, as he had 
stated, was no mere local question ; but, as the Government had 
taken up the question of national defences in a manner which had 
given satisfaction to both sides of either House of Parliament, and 
in which they would receive every support from the party to which 
he (Lord Malmesbury) had the honour to belong, it was the duty of 
the Government to insist that all engagements of this kind should 
be attended to. He therefore hoped that the gaps which existed on 
this line would be completed, and that the whole duplication of the 
line would be finished. 

Earl GRANVILLE wished it to be clearly understood that he was in 
no way connected with this railway, and knew hardly anything of 
it except what passed in their lordships’ House. What he wanted 
to show was that he had been justified in the vote he gave on the 
motion of the noble lord (Lord Wynford), and he had to-day made 
inquiry as to the position in which matters stood between the 
Government and the railway. The noble lord (Lord Wynford) the 
other day complained that the company had not fulfilled their 
engagement in doubling the line from Wimborne, and laid that as a 
ground for rejecting another Bill promoted by the company. Un- 
doubtedly it was stipulated by Parliament that the company should 
make a line, with bridges and other arrangements, to enable them to 
lay down a second line of rails when required to do so by the Board 
of Trade after the traffic receipts reached a certain sum. His noble 
friend at the Board of Trade had called on them to implement that 
arrangement; but on examination of the accounts it was found that 
the entire sum had not been reached, though very nearly, and a com- 
promise was adopted to double the line a certain portion of the way, at 
the same time making it perfectly understood that whenever the fixed 
average sum was reached the company should be liable to complete the 
double line. The Board of Trade had called on the railway company 
to give a return of the amount of their traffic. The letter was im- 
mediately acknowledged by the secretary of the railway, who stated 
that it should be laid before the directors, and since then a commu- 
nication had been received to the effect that the company had pre- 
pared an account and requested an interview on the subject with 
the Board of Trade next Thursday. So far the company had shown 
no indisposition to comply with the requirements of the Board of 
Trade. Up to this time there was no ground of complaint whatever 
against the railway, and he had not the slightest doubt, if they were 
in a condition to insist that the line should be doubled, the Board of 
Trade would call on them to perform the contract. 

Lord Wyxrorp stated that although the Board of Trade had done 
everything in their power to obtain a return of the traffic receipts of 
the company, their inquiries had been constantly evaded. If, since 
the year 1856 the population and the number of towns, and, as a 
consequence, the traffic on the line in question had not increased, he 
had nothing more to say ; but if the Board of Trade, having had the 
means of judging placed before it, should come to the conclusion that 
the receipts of the line were such as to render the company liable to 
carry out the engagement of constructing a double line, into which 
they had entered, the steps would, he trusted, be taken to secure its 
fultilment. 

Lord Srantey of ALDERLEY thought it was premature to com- 
plain, that the company had not fulfilled their engagement 
until they had been called upon to do so by the Board of Trade. 

The Earl of MaLmEspurRy again rose to speak, but, on being 
called to order by the Lord Chancellor—who observed that there 
was no question before the House—at once resumed his seat. 


LAW INTELLIGENCE, 


(Before Vice-Chancellor Sir W. P. Woop.) 
TALBOT v. CROSSLEY. 

Tus case came on upon a motion for decree to restrain the defen- 
dants, Messrs. Crossley, machine-makers, of Halifax, in the West 
Riding, from taking any further proceedings at law against the 
plaintiff under a deed of licence of August, 1854, the bi i being also 
filed for the purpose of setting aside such deed. 

It appeared that in July, 1854, the plaintiff, who was a carpet 
manufacturer at Kidderminster, applied to the defendants as to the 
terms upon which they would supply him with power-looms for the 
manufacture of ts. The defendants, after stating price, &c., 
replied that if the plaintiff had quite decided to have their looms he 











Must call upon their solicitor, and request him to p' a licence, 
as that would be the first step. The defendant’s solicitor sent a 
draught licence, and, subsequently, in the course of conversation with 
the plaintiff, told him that the = of alicense was a necessary and 
indispensable preliminary to his being furnished by the defendants 
with their power-looms, which were protected by patents. The 
plaintiff executed the license in the full belief, according to the alle- 
gations in the bill, that he would not be bound or in any manner 
affected by it, unless he purchased and used the looms of the defen- 
dants. By the licence, which was dated the 17th of August, 1854, 
and recited that the plaintiff admitted the validity of the patents and 
the title of the defendants, certain royalties were reserved to the 
defendants for all carpets made by the plaintiff by means of the 
patents, the use of which was thereby granted to him. The bill pro- 
ceeded to state that the plaintiff considered that, by paying the cost 
of this licence, he had acquired the right to purchase and use the 
looms of the defendants, but that he had not agreed, and did not 
intend without further consideration to agree to buy such looms. 
As a matter of fact, he never did purchase any from the defendants, 
but in 1845 he bought twelve looms from Messrs. Sharp, Stewart, 
and Co., which he had worked ever since. In July, 1858, the defen- 
dants served the plaintiff with a notice to inspect his machinery, 
and in the same month commenced an action for the recovery of 
£2,000, claimed to be due from him for royalties under the deed of 
August, 1854. Some attempts were made to compromise the matter, 
but without success. In July, 1859, the plaintiff presented a memo- 
rial to the Attorney-General, praying a writ of scire facias, for the 
urpose of cancelling one of the patents claimed by the defendants. 
The application was refused, and the action brought by the defend- 
ants was tried before Chief Justice Cockburn, in December, 1859. 
The case was referred, and the arbitrator having determined 
that the plaintiff Talbot was estopped from disputing the validity of 
any of the patents comprehended in the licence, assessed the 
damages at £955 8s. 10d. To restrain the defendants from entering 
up judgment against him for this amount the plaintiff had filed his 
bill, in which he charged that the licence was executed only with a 
view to his purchasing and using power looms of the defendants, 
and that it was only part of an arrangement then under negotiation 
and never completed, and that it was not intended or contemplated 
on either side that the plaintiff should use any of the patent in- 
ventions of the defendants, or act under the licence unless and until 
he had purchased and used their looms. The bill further charged 
that the deed of licence was a surprise and fraud upon him, and 
ought to be declared void in equity and cancelled. 
ir. Rolt and Mr. Speed were for the plaintiff; Sir Hugh Cairns 
and Mr. Cracknall for the defendants. 

The Vice-Chancellor said that if the plaintiff had abandoned the 
licence and insisted upon the arrangement being put an end to when 
he had made up his mind not to purchase looms from the defendants, 
his contest would have been intelligible. The defendants might, 
perhaps, have declined to accept back the licence, and questions of 
grave importance might in that view have arisen. But the bill was 
not framed upon that footing. No such contest was raised, for the 

laintitf retained the deed and never tendered its abandonment. 
The defendants were bound down by the licence to a certain scale of 
— without vf increase, whatever might have happened to 
enhance the value of their patents. They could bring no actions 
against the plaintiff for infringing those patents, nor for establishing 
a rival trade, and underselling their manufactures. His Honour, 
after going through the facts of the case, and observing that the 
plaintiff had throughout admitted the deed and treated it as opera- 
tive, but as only having effect from the time of his buying machines 
of the defendants, said that he could not allow the plaintiff to esca 
from his contract. The defendants assumed that when the plaintiff 
determined to accept the licence he had made up his mind to take 
their machines. This was not a very irrational view, and he could 
not give effect to the contention urged by the plaintiff to the con- 
trary. His Honour, after adverting to the delay of the plaintiff in 
filing his bill, said that for him now to talk of surprise, and seek to 
be relieved from the contract on that ground, would be affording a 
latitude of escape from obligations unwarranted by any authority. 
The bill must be dismissed with costs. 


NORTHERN CIRCUIT.—( Before Mr. Baron Wiupe.) 
MAC SWEENEY v. DOUGLASS. 

This was an action for the infringement of a patent, to which the 
defendant pleaded not guilty. 

Mr. Temple, Q.C., and Mr. Hindmarsh appeared for the plaintiff; 
Mr. Manisty and Mr. Jones for the defendant. 

This action was brought to recover compensation from the defen- 
dant for manufacturing and selling a patent article for steerin 
ships, called a steering barrel, invented and patented by the plaintiff. 
The invention consisted of a kind of double screw or thread in the 
form of a barrel, around which to place the tiller ropes attached to 
the wheel. Its effect was to increase the mechanical action of the 
pulleys, to prevent the ropes riding or overla ing, and to keep the 
ropes taut. The patent was nearly out by effiuxion of time, when 
it was discovered that the defendant had for several years pirated 
and sold articles of a similar kind. The proof of the sale of one 
was given to establish the plaintiff's right of action. The defence 
was that it was an attorney’s action got up for costs. 

The jury found a verdict for the plaintitf for the nominal amount 
of damages proved, the real amount being the subject of further 
proceedings. 








Tue Co-operative Movement 1x Lancasnine. — Another 
movement of an extraordinary character—showing in a striking 
light what the combined means of the working people can effect— 
has recently sprung up in the manufacturing districts of South 
Lancashire. In and about Rochdale, Bury, Heywood, and Bacup, a 
considerable number of co-operative or joint-stock companies of 
artizans have been formed, in which they club together their savings 
to build cotton mills and work them for their own advantage; and 
among the results already realised have been the diminution of 
drunkenness and the increase of thrifty habits and forethought. 
The number of new mills erected and in course of erection in Lanca- 
shire by individual capitalists and by these co-operative companies 
has even given rise to the apprehension that great difficulty will be 
experienced in finding suflicient hands to work them; and the 
capacity of production is likely before long to be so enormously in- 
creased, that another difficulty will probably be to find markets to 
absorb the additional manufactures. We need not, therefore, be 
surprised if a panic or glut should give a sudden check to this 
movement, which, praiseworthy though it be in many respects, is 
nevertheless very much of a speculative character. It is well known 
that the extraordinary prosperity of the manufacturing interest in 
Lancashire during the last year has been attributable in a great 
measure to the termination of the Indian rebellion, to the recovery of 
the American trade from the panic of 1857, and to the stimulus given 
to trade by the supposed opening up of extensive markets in Japan. 
In the course of a few months, therefore, the present state of things 
may be entirely reversed; and if it be necessary for the thrifty 
portion of the working classes in Lancashire to fall back upon their 
savings, the mills and machinery in which they have locked them up 
may possibly prove but of small avail. Looking at these con- 
tingencies, we believe that, though in certain cases, such as that of 
the Rochdale Pioneers, great success may attend the working of co- 
operative associations, cautiously and prudently managed as that has 
been, these enterprises are of too speculative a nature to warrant our 
anticipating much lasting benefit to the working classes from their 
adoption; and we are impressed with the conviction that by far the 
safer course for them to pursue in times such as the present is that 
of simple direct saving. What Cicero said nearly two thousand 
years ago holds equally good now, that in the family, as in the state, 
the best source of wealth is economy. ‘There may be less chance of 
gain, but there is less risk of loss. What is laid by is not locked up 
and contingent upon times and trade, but is steadily accumulating, 
and is always sg at hand for use when the pinch of adversity 
Occurs. — ly ° 





INSTITUTION OF MECHANICAL ENGINEERS. 


Tue annual provincial meeting of this institution is intended to 
be held in Birmingham on Wednesday, Thursday, ard Friday next, 
the 8th, 9th, and 10th August. 

The following is the programme :—The meetings for the reading 
and discussion of papers will take place in the Lecture Theatre of the 
Midland Institute, on Wednesday and Thursday mornings, at half- 
past ten o'clock, when the following papers will be read and dis- 
cussed :— 

On the Ten Yard Coal of South Staffordshire and the mode of 
weames ; by Mr. William Mathews, of Corbyn’s Hall Ironworks, 
Dudley. 

Description of a Method of Taking Off the Waste Gases from 
Blast Furnaces; by Mr. Charles Cochrane, of Middlesborough. 

On Machinery for Coating Telegraph Wires with India-rabber ; by 
Mr. C. William Siemens, of London. 

On Coal-burning in motive Engines ; by Mr. Charles Mark- 


ham, of Derby. * 
Description of Aert’s Water Axlebox; by Mr. Sampson Lloyd, of 
Wednesbury. 


> gaew system of Open Coking; by Mr. Samuel H. Blackwell, 
of Dudley. 

Description of a Machine for Drilling instead of Punching wrought- 
iron plates; by Mr. John Cochrane, of Dudley. é 

Description of the Round Oak Ironworks; Oy Mr. Frederick 
Smith, of Brierley Hill, communicated through Mr. Alexander B. 
Cochrane, of Dudley. 3 

On the Application of the Decimal System of Measurement in 
Boring and Tarnin , &e.; by Mr. John Fernie, of Derby. ” 

Description of Machinery for Crushing Stone, for Macadamising 
Roads; by Mr. Charles G. Mountain, of Birmiogham. : 

A number of the principal manufacturing establishments in 
Birmingham will be open to the members on presentation of their 
tickets on the afternoons of Wednesday and Thursday. y 

On Wednesday evening the members and their friends will be 
invited by the local committee to a conversazione in the Town Hall 
at ‘eight o'clock, where there will be an exhibition of engineering 
man - and drawings, machinery, specimens of manufactures, 
philosophical instruments, works of art, &c. ae woe 

On Thursday evening the members and their friends will dine 
together in the Music Hall, Broad-street, at six o'clock. 

On Friday there will be an excursion into the iron and coal 
district of South Staffordshire, starting by special train from New- 
street Station at half-past nine o'clock a.m., to the Soho. Engine Works, 
Bromford Ironworks and Coal Mines, Oldbury Carriage Works, 
Round Oak Ironworks, Woodside Ironworks, Dudley Limestone 
Caverns, and Ten Yard Coal Workings; returning to the New-street 
Station, Birmingham, in time for the evening express trains to the 
south and north. Railway tickets for the excursion will be obtained 
by members of the institution from the honorary local secretary 
Me. Walter May, on Thursday, 9th, at the committee room, Midland 
Institute: 

Members of the institution will be enabled to obtain single fare 
return tickets to Birmingham and back for attending this meeting, 
according to the arrangement that has been kindl ae by the 
North-Eastern, Midland, Caledonian, London and North-Western, 
Great Western, and South Wales Railways. _ 

The member's ticket, card for the conversazione, plan of the towa 
and neighbourhood, and all further information, may be obtained on 

rsonal application to the secretary, at the committee-room, Midland 

nstitute, where each member is desired to enter in the attendance- 
book his name and address during the meeting, immediately on arrival 
in the town, in order to facilitate the arrangements of the local 
committee. 

The ballot will be taken at the meeting for the election of new 
members, 

Each member can introduce two friends to the meetings on 
Wednesday and Thursday mornings, and can obtain a lady's ticket 
for the conversazione. 








Coat Minune iy IrELANp.—The Coal Mining Company, Ireland, 
has been formed, under the Limited Liability Act, with a capital of 
£20,000, for carrying on colliery operations in Ireland. The opera- 
tions of the company will commence on the coal and culm fields in 
the Queen’s County, on the Gracefield estates, and the adjoining 
lands of Modubeagh and Ballylehane, extending over an area of 
nearly 1,000 acres of mineral, and lying wtthin seven Irish miles of 
the Grand Canal and the railway station at Athy. The seams of 
anthracite vary from 16 in. to 20 in. in thickness, and it is estimated 
that, allowing most liberally for waste, \ 2 of 1,500,000 tons of 
coal may be raised. Upwards of £6,000 have been expended on the 
works and leases, and the vendors, feeling that additional capital is 
all that is required, agree to accept £6,500 in paid-up shares.— 
Mining Journa 

Tue Merrorouis Gas Butu.—As this bill now stands, it contains, 
among other provisions, the following :—The Gas Work Clauses Act 
of 1847 is incorporated with it, but it is proposed to be enacted that 
“it shall not be lawful for any gas company, by the application of 
any of their profits or funds, to make up to the prescribed rate, or 
the rate of 10 per cent. where no such rate shall be prescribed, any 
dividend which shall have been payable more than six years pre- 
viously.” ‘The districting of the metropolis by the companies is pro- 
posed to be sanctioned, and coloured maps of the several districts are to 
be 7 ag with the respective clerks of the peace of the counties of 
Middlesex, London, Surrey,‘and Kent; and should the consumers be 
dissatisfied with the manner in which such districting is carriedout, on 
a requisition signed by twenty consumers, the Secretary of State for the 
Home Department shall be empowered to appoint parties who shall 
investigate the cause of complaint and report thereon, and such 
report the Secretary of State has power to see enforced. The same 
authority will have power, on the requisition of any local board or 
vestry, or on a memorial signed by twenty householders, to appoint 
inspectors to inquire into any complaints that may be made as to 
the distribution, the quantity, and quality of the gas. Any 
company disobeying any order of the cmap? of State for the 
Home Department will be liable to a penalty of £50 for every offence. 
By the 15th clause the companies are compelled to lay down pipes 
andj supply any consumer with gas, provided his dwelling door is 
within fifty yards of the pipes of the een ae 4 and shall also be 
bound to supply him with a meter, for which the company will not 
be permitted to charge more than 10 per cent. rental on the net cost 
of the meter; and if the company fail to supply gas after being re- 
quired, within fourteen days from the application, they will be liable 
to a penalty of 40s. for every day’s delay. Clause 25 regulates the 
amount of illuminating power of the gas. It is proposed to be 
enacted that gas taken one thousand yards from the works shall be 
of such quality as to produce from an Argand burner, having fifteen 
holes and a seven-inch chimney, consuming five cubic feet of gas an 
hour, a light equal in intensity to the light produced by not less 
than twelve sperm candles of six to the pound, each burning one 
hundred and twenty grains per hour. Clause 27 provides that 
local authorities shall have power to appoint inspectors or examiners, 
for the purpose of testing the quality and quantity of the gas, and 
to investigate complaints, and give there bodies power to pay these 
examiners for their services. By the 40th clause, it is proposed to 
be enacted that the companies shall be permitted to charge 4s. 6d. 
per 1,000 cubic feet for gas; but that they cannot increase the price 
without giving a month's notice to the consumer, in order to allow 
the consumer to — to the Secretary of State for the Home De- 
partment, who will be empowered to institute an inquiry as to 
whether there is any just reason for raising the price, but in no case 
shall any company, under any circumstances, be allowed to c 6 
more than 5s. 6d. per 1,000 cubic feet for common gas, and 7s. 
for cannel gas. Such are some of the chief provisions of the bill as 
it now stands in the House of Lords. The delegates and Sir John 
Shelley have not been able to obtain all that is required on the part 
of the consumers, but they have compelled the companies to grant 
infinitely more than was expected when the opposition against the 
companies commenced. 
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Tue Arr or Town AND Countrry.—The statement, so often put 
forth of late years, that no perceptible difference could be detected 
between the air of a mountain top and of a London alley, is no 
longer admissible, for refinement in the construction of chemical 
instruments enables experimentalists to discover differences, which, 
though exceedingly small, do nevertheless exist, and become im- 

rtant when large masses of air are taken into account. Dr. 

‘rankland shows, in a recent communication to the Chemical 
Society, that there is not only a perceptible difference between the 
air of town and country, but between the air of different parts of the 
same town. The air near the sea contains more carbonic acid than 
on land, and sea-air contains more carbonic acid and oxygen in the 
day time than during the night; the explanation being, that 
dissolved air containing these two elements escapes from the warmed 
surface of the water. The scope of the experiments made for the 
elucidation of this question may be inferred from the fact, that the 
samples of air submitted to test were collected over an area from 
Paris to Madrid, from Berlin to Mexico, and at a height of 18,000 ft. 
during a balloon ascent. Demonstration of this fact seems to 
involve the necessity of yet more attention to the subject of ventila- 
tion: if the open air of a town shows a diminution or deterioration 
of its oxygen, how much more is the air in houses, schools, barracks, 
and churches liable to change for the worse? The complaints 
regarding boys at school, that they “don’t get on,” are often refer- 
able to the atmosphere of carbonic acid gas which the close-pent 
urchins are compelled to breathe.—Chambers’s Journal. 


Foreicn AND CoLoniAL Jorrixcs.—Mr. M’Gowen has raised a 
66-gun frigate in the harbour of Sebastopol; she is in good con- 
dition.—Among the stores to be forwarded to China, the Government 
has decided upon dispatching complete sets of telegraph apparatus, 
with the wires necessary for about thirty miles of telegraph, which 
will be laid down in the districts occupied by the British forces.— 
The Progrés of Lyons says that the administration of the French 
telegraphic lines has now under consideration a project for affording 
the public the facility of transmitting sums of money by telegraphic 
despatch, so that the office at Marseilles, for instance, on receiving 
a despatch announcing the deposit of any sum in another office, for 
the benefit of a person residing there, would at once pay the amount 
into his hands. [The same idea has been suggested in Australia, 
but we are not aware whether it has been carried out. |—Coal has 
been discovered in Liberia, and miners are being set to work to ex- 
lore the seam, which is some feet thick, and ten miles in length.— 
‘here is a proposition before the Spanish Cortes to build an 
artificial harbour to the northward of Oporto, to be connected with 
the town by railway, thus avoiding the perils to life and property of 
the very dangerous bar of Oporto. The proposition was made years 
ago by Sir John Rennie.—A great trial of reaping-machines (French 
and foreign) was to commence yesterday at the imperial farm of 
Fouilleuse, near St. Cloud.—The Levant Herald informs us that the 
Russians are arming the Point of Kertch, at the entrance to the Sea 
of Azoff. The fortifications in course of construction are on a scale 
surpassing anything that existed at Sebastopol, both as regards 
strength and extent. It is considered as an attempt to convert 
Kertch into & second Gibraltar ; and is further regarded as a viola- 
tion of the neutrality of the Black Sea. Upwards of 8,000 men are 
at present employed on the works. The high land has been tunnelled 
into galleries, after the Gibraltar plan, and the guns will be so placed 
as that it will be impossible to pass into the Azoff.—Oak trees in the 
French forests have been attacked this year by a strange disease. 
They are covered from the top branches to the roots with cater- 
pillars, which form a coating some inches thick. In some localities 
the municipal authorities have published a notice forbidding children 


‘to enter the weods. These insects, at the approach of a human 


being, cover the face, neck, and body. 

SreaM-cutrurED Wueats.—We (Mes:enger) have paid a visit 
to the neighbourhood of Warwick, in order to run our eye over the 
crops which are the result of steam-culture. Apart from the 
appearance of the crops, we remarked that few farmers had got their 
turnips in, and not many had got their mangolds set out, the land 
being generally in a very unfavourable state for these pursuits. 
Had the occupiers saved time in the autumn by the use of steam- 
culture, these difficulties would have been obviated, and a great deal 
of heavy and comparatively profitless labour dispensed with. Steam 
seizes hold of ‘time by the forelock,” and ever keeps a head of him 
throughout the season, however capricious it may prove to be; and 
though that highly useful power cannot thoroughly neutralise thé 
effects of bad weather, it can do a great deal towards it, and can 
preserve the plant where it would otherwise droop, and be in a sickly 
state. It will be remembered that the trial of steam implements at 
the Warwick show took place on the farm of Mr. John Palmer, 
Hampton Farm, Hampton-on-the-Hill, and on Sherbourne Farm, 
joining it, in the occupation of Mr. John Canning. Both these farms 
are well cultivated, and in excellent condition, either for the growth 
of good crops, or for first-class store-feeding. The Hampton 
Farm comptises 370 acres, 260 of which are arable, and the Sher- 
bourne Farm is a little larger, there being 500 acres, the greater 
portion of which is also arable. There were two fields of wheat, 
upon which the steam-ploughs were tried at the Royal Show; No. 1 
field, about 18 acres—which ought not to have been broken up till 
Michaelmas of last year, because the clover roots had not time to 
become sufficiently strong for a good wheat crop to follow—was a 
very good crop, standing p strong and well, and having a fine 
healthy and uniform look. On this tield were tried the cultivator of 
Smith (Woolston) Chandler’s ploughs, and Fowler’s ploughs and 
cultivators, alternately applied. We could scarcely perceive any 
difference in the crop, though we examined it carefully, having 
crossed it in several directions. For the most part, the crop was 
fully 5 ft. 6 in. to 6 ft. high, strong in the stalk, and promising in the 
ear. Still, it was superior, though not to a great extert, as com- 
pared with horse cultivation, to another piece on the same farm, the 
production of ordinary horse ploughing. The second field, however, 
on which the steam implements were tried presented a very different 
appearance. Here we remarked a great variety in the condition of 
the crop, which, owing partly to the varied qualities of the soil, 
was very considerable. On going over this field, which was about 
104 acres, with the same care as the preceding one, and having pointed 
out to us the several spaces set apart for the respective steam-culti- 
vators, we perceived at once the difference between them as measured 
by the crop. The space cultivated by Mr. Smith, according to Mr. 
Palmer’s calculation, would yield from three to four bags pe: acre 
more than those of his two competitors. However, looking at 
the varied character of the soil, and the compression to which ii. was 
subjected by the multitude of spectators who witnessed the opera- 
tions, the crop as a whole was in a very satisfactory condition, and is 
much more capable of resisting unfavourable weather than ordinary 
horse-ploughed crops can possibly be. The next field we examined 
was a crop of oats. This was close by, but on another farm. ‘The 
form of the field is a steepish incline, and we remember how severely 
the two implements were tried—Messrs. Smith's and Fowler's. Mr. 
Smith had a deep hole to go through, which he accomplished with 
comparative ease, to the great astonishment of many, but to the 
admiration of a few, who had the pleasure and satisfaction of witness- 
ing the operation. The crop of oats, considering the backwardness 
of the season, for the most part, was in good condition, and, on look- 
ing at the three or four lands done by horses, and the other portions 
done by steam, the superiority of the latter was at once visible. 
The portion of the field, however, done by Mr. Fowler exhibited the 
heaviest crop, and in the best condition. On the same farm (Mr. 
Canning’s) we observed one of Fowler's implements breaking up a 
clover ley, aud a stiflish piece of work it had to perform. The work, 
however, was remarkably well done. The incline in some parts of 
the field was 1 in 5; and in most, except on the bottom, 1 in 10; 
so that there was some difficulty in keeping the frame of cultivators 
down to their work. The machine, however (worked by ordinary 
unprofessional men), was master of the difficulties it had to contend 
against, and did its work in a highly satisfactory manner. There 
were three men and two boys employed, and we were glad to see the 
readiness with which our labourers apply themselves to the culti- 
vating with steam power. 





Surr AGAmnst THE Great Eastern.—It is said that the directors 
of this vessel are to be sued by the Grand Trunk Railroad Company 
for breach of contract. The agreement to bring the ship to the 
eastern terminus of the Grand Trunk was specified, as it is said, and 
on the faith of it the railway company made a large outlay for 
harbour accommodation at Portland. The council of that city also 
expended 60,000 dols., and an immense amount of capital was 
invested by private citizens. 

Tue Suez Canat.—It is said that at a late meeting of the share- 
holders of the Suez Canal Company at Paris, accounts of the com- 

any were produced, by which it appeared that a million of francs 
om been expended in the cost of the direction; that of this sum 
five hundred thousand francs had been charged for the journeys of 
M. Lesseps, a further sum for furnishing his apartment at Paris, and 
four hundred thousand francs for the salaries of the members of the 
direction, consisting of M. Lesseps and one or two associates.— Post. 

Tux Trarric or Lonpoyx.—Some noticeable statistics respecting 
the great traflic of the metropolis may be gathered from the evidence 
given before the Parliamentary Committee on the London, Chatham, 
and Dover Railway; the extension to Pimlico, on &e. Mr. 
Church, the secretary of the London General Omnibus Company, 
stated that the company had 640 omnibuses, and 6,600 horses in 
daily work, and that they employed about 3,000 men. These took 
sixty different routes, and the traffic receipts for the last week 
amounted to upwards of £13,300. The average fare was 3}d. each 

assenger, in twenty millions of passengers. Considering that this 
3 but one of several omnibus companies whose carriages ply in the 
streets of the metropolis, it seems remarkable when we contemplate 
how comparatively few years have passed since these public 
carriages were introduced, and how rapid has been their increase. In 
some parts, about thirly or forty years ago, Shillibeer’s first omnibus 
—a singularly shapeless box-like vehicle, with very small windows, 
for at that time plate-glass was expensive—might have been seen 
on its way from the Bank to Paddington, the charge being then 
1s. 6d. for each passenger. ‘The first promoter must have been very 
sanguine if he imagined that the revenue of a single omnibus com- 

any would amount to over half a million sterling in the year. 
Both Mr. Church and Mr. Hubble, the chairman of the Camberwell, 
Peckham, and Dulwich Omnibus Association, were of opinion that 
the formation of the line mentioned, or the Farringdon line, would 
but little affect the omnibus trafic: if anything, it would increase 
it. Considering the present blocked up condition of Newgate-strcet, 
Cheapside, Fleet-street, and some other thoroughfares, it would 
seem that any further increase of traffic would cause a complete 
stoppage, and this shows the necessity of pushing forward tresh 
arrangements,— Builder. 

Metropouitan ImproveMENTS.—No less than three select com- 
mittees of the House of Commons, appointed to inquire and report 
upon matters of great local interest to the metropolis, have just 
brought their labours to a close. We allude to the Thames Embank- 
ment Committee of Sir Joseph Paxton, the South Kensington 
Museum Committee of Mr. Lowe, and the British Museum Com- 
mittee of Mr. Gregory. The first of these, the Thames Embankment 
Committee, have presented their report, which was ordered to be 
printed by the House of Commons on Friday night, but which is not 

yet in the hands of members in its complete shape. We are enabled, 
owever, to present a detail of the recommendations which the com- 
mittee have agreed to submit to the House, after a careful con- 
sideration of the evidence submitted to them. From the scope of 
these recommendations, and especially from the way in which the 
great difficulty of all—the raising of the money—is proposed to be 
dealt with, there is some reason to hope that, after all, something will 
be done towards effecting that most desirable object, the best means of 
providing for the increasing traflic of the metropolis, by the Embank- 
ment of the Thames. The committee have carefully considered the 
several plans which have been brought before them with a view to 
the embankment of the Thames, and they have received much 
valuable evidence on the subject. In connection with the matters 
referred to them they have considered it necessary to inquire into 
the mode peopens for constructing the low-level sewer about :o be 
made by the Metropolitan Board of Works, and they found that if 
that sewer were carried under the Strand and Fleet-street it would 
cause a vast amount of injury to the trade and traffic of the district, 
which it is scarcely possible to estimate. The importance of 
providing for the construction of the low-level sewer in con- 
nection with the embankment has been recognised by the 
various engineers whose plans have been submitted to them; 
and provision is made in all these plans for constructing the 
low-level sewer along the foreshore of the river, and within the 
embankment. The committee have had many plans before them, 
out of which they have agreed to select the three presented by 
Messrs. Bazalgette, Bidder, and Fowler. All of these «omprise the 
plan of including in the embankment the low-level sewer on the 
north side of the Thames, the embankment to extend from West- 
minster to Queenhithe—that is, from Westminster Bridge to London 
Bridge. All the plans comprise a railway and a roadway—in two 
of them on the same level, and in the third on different levels. The 
wharfs are not to be interfered with, but, on the contrary, to be 
improved by the construction of docks and other facilities within 
the embankment. The committee has rejected the proposition to 
attempt to make it a public company, and recommend that as the 
Legislature have already entrusted the main drainage of the metro- 
polis to the Metropolitan Board of Works, by the 21st and 22nd 
Victoria, cap. 104, sec. 11, and armed them with powers to deal with 
the foreshore of the river in connection therewith, the construction 
of the embankment should also be entrusted to them. ‘They re- 
commend that, in aid of the funds already voted for the sewer, the 
coal and wine duties, which are to expire in 1861, should be renewed 
for a limited time, and the proceeds be applied to the expenses of 
the embankment. The whole expenses of the embankment, includ- 
ing sewers, &c., are estimated at £1,000,000. One-fourth of this 
at least would be the cost of the length of sewer to be made. Indeed, 
it would be much more if it ran under Fleet-street and the Strand. 
The rest is to be raised by the renewal of the 8d. and the 1d. coal- 
tax, and the wine duty of }d., from which an annual sum of £100,000 
may be expected, and the committee recommend that the cost of the 
embankment should be a first charge upon these duties. The en- 
gineering and architectural interests were amply +e on the 
committee by Sir J. Paxton, Sir M. Peto, Messrs. Locke, ‘Tite, and 
Cubitt. The latter and Mr. Roupell represented the metropolitan 
interests, Mr. Cowper and Lord John Manners were present for the 
official class, and the country interest was represented by Sir J. 
Pakington, Mr. Beamish, Lord R. Montague, and others. From the 
simplicity of the propositions, and the manifest—indeed, the pressing 
—necessity of the scheme, we are glad to see a prospect of its being 
carried out at length. The money can be easily raised in the manner 
and in the proportions proposed. The committee have declined to 
apply for the application of the hackney coach duties to this purpose, 
aud have indicated a mode in which we think the funds may be raised 
without intrenching on the general taxation of the country. They 
recommend, however, that a public guarantee should be given to 
secure the raising of the necessary funds. ‘Ihey omit to take into 
account the rents of surplus lands or the profits upon the railway 
traftic. The plan seems so moderate and easy of accomplishment 
that we hope it may be allowed to be set going, even at this late 
period of the session. It is much more important than the elaborate 
Bill of Mr. ‘Tite, giving increased powers to the Metropolitan Board, 
and which may now be safely put on the shelf, and introduced in a 
more modest shape next session. Mr. Lowe’s committee on the 
South Kensington Museum will, we understand, propose an addi- 
tional grant for public buildings there of £27,000 a year, to be 
applied to the construction of a building of a more beautiful and 

rmanent nature, and erected so as to be part of any future plan 
or a uniform collection. It is proposed to remove from the British 


Museum only the medixval part of the collection, and such dupli- 
cates and superfluities as cannot find room in Bloomsbury. r. 
Gregory's committee on the British Museum will propose several 
reforms and additions, and will also put in a claim for an additional 
grant of money.— Observer, 


| 





Tue Pernampuco Raitway.—The matters in dispute between 
Mr. Furness, the contractor, and the Pernambuco Railway Company, 
involving, as stated in the recent proceedings in the Court of I Ex- 
chequer, nearly half a million of money, have been referred to 
arbitration. The arbitrator, Joseph Philips, Esq., barrister-at-law, 
will leave for Brazil yy bg Oneida on the 9th inst., accompanied by 
Mr. Baylis, C.E., and Mr. Basse (instructed by Messrs. Rixon, Son, 
and Anton), as the representatives of the contractor. Mr. Lem- 

riere (instructed by Messrs. Swift, Wagstaff, and Blenkinsop), left 
or Brazil by the mail on the 9th ult., and will represent the 
company. 

Accivent AT MILLWALL.—Between 11 and 12 o’clock on Saturda 
an accident of a frightful nature, which it is to be feared will result 
in loss of life, occurred in the shipbuilding-yard of Messrs. Mare and 
Co., Millwall. <A large iron tug-boat, intended for the Red Sea, 
which had been built in the yard, was in preparation for launching 
from the slip. As is usual upon such occasions, a number of work- 
men were engaged in preparing for the vessel’s run off the stocks 
into the water, most of them being under her bottom. By some 
mishap she suddenly slipped away about 10 yards, striking the men 
underneath, and knocking many of them down with great violence. 
An alarm was immediately raised, and assistance being at hand, 
further danger was prevented. Upon examination, however, it was 
found that five of the men were severely hurt, some of them very 
seriously. One poor fellow had the front of his face almost carried 
clean away, his lips being literally torn like a rag; another had his 
thigh broken, with other contusions; some had an arm crushed, and 
it was feared one man was injured almost beyond hope of se man 24 
The worst cases were taken at once on board the Dreadnought 
hospital-ship, and the others were removed as soon as possible to the 
London Hospital, where they met with the most prompt attention. 


Scientiric Jorrincs.—Alimentary substances may be indefinitely 
preserved by the following method :—Dip them first into a solution 
of acetate of alumina, and after leaving them in for some time, lay 
them out to dry. Then dip them into a warm solution of gum 
tragacanth, dry again, and lastly let them remain for two minutes 
in a bath of gelatine containing a small proportion of acetate of 
alumina, If, after exposure to a current of dry air, the coating 
thus laid on were not found sufficient, the operation may be repeated. 
—Gun-cotton may be transformed into a much more dangerous 
explosive substance than it is in its original state by letting it soak 
for a quarter of an hour in asaturated solution of chlorate of potassa, 
and then taking it out to dry after squeezing out the superabundant 
liquid. When dried with every necessary precaution, this new 
substance explodes on the slightest touch with the violence of 
fulminating silver, a body which, as Berzelius tells us, cannot be put 
into bottles without seriously endangering the operator’s life. In the 
laboratory it is only prepared in very small quantities, and in a 
watch-glass, when wanted.—Professor Muschamps, of Wurtemberg, 
proposes the following process for making packing-paper water- 
tight:—Make two solutions, one of 68°40 grammes of alum, and 
113-40 grs. of white soap in a like proportion of water; 
and another of 56°70 grs. of gum arabic and 170 grammes of 
glue; mix these solutions together, and expose them to a gentle 
heat; then dip the paper in and hang it up to dry. The mixture of 
the above four substances constitutes a compound absolutely im- 
penetrable to water.—A somewhat similar process is proposed for 
stufls by MM. Murmann and Krakowiser. Their method is to 
prepare a bath of 1b. of gelatine and the same quantity of soap 
made from tallow, dissolved in about 35 1b. of water, with 1} lb. of 
alum. When this solution is at 122 deg. of Fahrenheit’s ther- 
mometer, the stufls are dipped in, then left to dry, then washed and 
dried again, and lastly mangled. 


Statistics or Lire.— Besides his quarterly-report, published 
about a month after the close of every quarter, the Registrar of 
England issues a more elaborate annual report, which takes much 
time to prepare; the report for 1858 has just appeared. Nearly a 
million and a half of names were inscribed on the national register 
in that year. It is a book into which we all get, for, even if we do 
not marry, we can neither enter life or quit it without occupying 
our “line and a half” in this history, at all events. Referring first, 
not to England alone, but to Great Britain, we find that its esti- 
mated population in the middle of 1858 was 22,626,334, and the 
excess of births over deaths in the year, 246,488. 759,676 children 
were born alive, 351,346 persons were married, and 513,188 died; so 
that, on an average, upon every day in the year, 2,080 children 
were born, 962 persons married, and 1,403, died, leaving a gain of 
675 as the result of the day. The birth rate for Great Britain was 
33°57 to 1,000 living, the death rate 22°68, the marriage rate 
(persons married) 15°52. For easy recollection, it may be noted 
that rather more than twice as many are born in a year a3 are 
married, and the deaths should not be so high as midway between 
those two numbers. To 1,000 people living in the two countries the 
births in the year were 34 in Great Britain, 27 in France—a very 
striking difference; the deaths 23 in Great Britain, 24 in France ; 
the persons married 15-5 in Great Britain, 16°9 in France. In Scot- 
land, the marriages, if all registered, were not so numerous as in 
England; the births were almost exactly at the same rate, but the 
percentage of deaths in Scotland was only 2-47, in England 2-303. 
Turning now t» England and Wales only, we learn that to every 
1,000 girls 1,045 boys were born, and 102 males died to every 100 
females, the average of twenty-one: years being 103; but there 
are more females living in England than males, and out of equal 
numbers living 105 males died to every 100 females, the average 
being 107. The births are always most numerous in the first half 
of the year; in 1858 they were as 2,091 to 1,909 in the two half 
years. ‘To every 100 women living at the age of 15-45, there were 
143 births in the year. 43,305 children were born out of wed- 
lock in 1898, or one in every 15 of all the children born alive; 
1062 boys were born illegitimate to every 100 illegitimate girls, 
whilst amongst children born in wedlock the boys were only 1044 
to 100 girls. The marriages in 1858 were below the average. 
Marriages are celebrated in England and Wales in 12,350 churches, 
and in 4,072 chapels not belonging to the Establishment, 505 of 
these being Roman Catholic. ‘There were 12,082 marriages cele- 
brated in churches, and 27,988 otherwise, 6,643 being of Roman 
Catholics, and 9,952 in the Registrar's office, and not at any place of 
religious worship. The marriages of minors increase. The pro- 
portion of minors in 10,000 persons marrying increased from 885 in 
1843 to 1,212 in 1858. To every 130 marriages in 1858 by license 
there were 728 by banns, which may be taken as the proportion of 
marriages of the higher and middle classes to those of the lower. In 
1841, 41 in 100 of the persons married had to sign the register with 
their mark; in 1858 only 32; the improvement is most striking 
among the women. In 1858, 73 in 100 men, and 62 in 100 women, 
wrote their names on this important occasion. The mortality of the 
year was high. ‘The deaths in the chief towns were at the rate of 
2°655 ; in the country districts 2006. The deaths in the army abroad 
were more than usual, in consequence of the Indian mutiny. The 
average strength of the army abroad was 111,730, and the deaths 
abroad were no less than 7,363—more than double the number 
in the previous year, when the strength was 77,676. The 
number of merchant seamen at sea in 1858 is calculated at 
177,852, and 3,486 deaths at sea among this body were reported to 
the Registrar-General of Merchant Seamen, with an account of their 
effects. This would be 19°6 in 1,000—a high rate among men of their 
age and physical advantages. This return does not include seamen 
dying ashore in foreign parts ; the account of their effects is sent to 
the Board of Trade by the consuls. The captains of vessels return 
the birth of 112 English subjects in British vessels at sea, and 390 
deaths. We close with a table, which must be read with the 
recollection that on our side the population of Scotland and Ireland, 
between nine and ten millions, are not included :— 

England and Wales. France. . 
1854. 1358. 1854. 1858. 

Estimated population .. 18,618,760 19,523,103 36,155,682 36,387,679 

BEAETINGOS 2c cc 08 08 169,727 =1.6,070 270,906 307,218 

Birthhe 2. 22 cc co oo 634,405 655,481 923,461 907,638 

Deaths .. oo ve oo oe 437,905 449,656 992,779 872,622 
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THE PATENT JOURNAL. 

(Condensed from the Journas of the Guatiase of Patents.) 

Grants of Provisional Protection for Six Months. 
706. WILLIAM NewTon WILSON, High Hohere, — “Improvements in 

1 *__ Petiti ecordeu 0 € » 4500. 
gh ae seaen Nout Cloak-lane, Cheapsids, London, ‘‘ Im- 
= in hing the leaves of cheque and other books and other 
Papers.” — Partly a communication = — Lapointe, Rue de 
y jqui is.— Petition vecore st June, ‘ 

1068 tenia TATICR, Nursling, near Southampton, “* - improved pent 
light or portable green-house, to be used for growing a2 protest ing plants, 
either with or without artificial heat.” —Pelition recorded 4th June, 1860. 

1388. CHARLES STEVENS, Welbeck-street, Cavendish-square, London, “‘ An 
improved mode of preparing various plants to be used in the manufacture 
of paper.”—A communication from Eugene Helenus, Paris.—Petition re- 

une, 1860. f ' 

use eset PALMER, Wakefield-terrace, Caledonian-road, Islington, and 
Henry Srink Swirt, Langbourn-chambers, Fencharch-street, London, 
«Improvements in the method of, and apparatus for, propelling ships, 
vessels, boats, or other craft, in, on, or through the water.” — Petition re- 
corded 22nd June, 1860. 

1554. ae FLETCHER, Farnham-place, Southwark, Surrey, “Improvements 
in the apparatus for treating sacchariue and saline solutions.” —Petition re- 

h June, 1860. ’ 

ri Gentle Binks, Parliament-street, Westminster, “‘ Improvements 
in manufacturing chlorine.” —Petition recorded 2th June, 1360. i" 

1624. Tuomas WALKER, Grove-cottages, Hill-street, Peckham, Surrey, An 
improved collapse detector pocket, for protecting articles worn on the 

, 

1626. SERGE Krotgorr, Welbeck-street, Cavendish square, London, « Improve- 
ments in apparatus for employing the electric light.” — Petitions recorded 5th 

a fot Ea Lancashire, “ Certain improvements 

ruction of steam boilers.” ‘ ‘ 

1 eee, Disston, Laurel-street, Philadelphia, U.S., ‘‘ Improvements in 

-) 

1650. Jacques Curmitte Mauritir, Bordeaux, France, ** An improved 

elastic band for sanieaes = tightening pantaloons, and waistcoats, 
ticoats, or other dresses. ° 

al Faaaen Hetxpryckx, Northumberland-strect, Strand, London, “Im- 
provements in the construction of the permanent-way of railways.’ 

1684. Wiuiam HARPER PRITCHARD, St. Luke's, London, = An improved 
apparatus for amusing and exercising children, and assisting them in 
learning to walk.”—J'etitions recorded 9th July, 186). \ 

1655. Rosert Wi1soN, Glasgow, Lanarkshire, N.L., ‘‘ Improvements in the 
finishing and folding of textile fabrics.” ‘i : 
1656. Tuomas Powpitco Jorpxsen, Eastcheap, London, “ Improvements in 

if - — : 

sn tae ANTOINE FRANCOIS MENNONS, Rue de l'Echiquier, Paris, “An 
improved steam boiler.”—A communication from Adolphe Keifler, Copen- 

ark. : f 

sae’ Mas Leon Francois Mennons, Rue de I’Echiquier, Paris, ‘‘ Im- 
provements in the construction and arrangement of apparatus for obtaining 
motive power from heated compressed air.” — A communication from 
Frédéric Guibé, Toulouse (Haute Garonne). : i 

1659. ALFRED GREEN and WiLLIAM HENRY GuovER, Stourbridge, Worcester- 

ire, “ improvement in water tuyeres.” 

10%. ee CHARLES wassien, London-street, ; Fenchurch-street, 
London, “ Improvements the —as of artificial coal fuel, and in 

s employed in such manufacture.’ 

1661. Dwiateet an ZOUBTOMANIROT?, Paris, “‘ A cement to prevent the leaking 
of all liquids, and also dampness in buildings.” i . 
1664. GeorGe Spreicut, Woodbridge-street, Clerkenwell, London, ‘An im- 
roved means of protecting watches and other smali portable articles from 

Peing stolen from the person.” —Petitions recorded 10th July, 1860, 

1663, WiLLiAM CLARK, Chaucery-lane, London, ‘‘ Improvements in steam 
engines.”—A communication from Charles Claude Etienne Minié, Paris. 

1670. Grorex Davis, Serle-street, Lincolu’s-ion, London, “ Improved appa- 
ratvs for supplying steam boilers with water.”—A communication trom 
Messrs. Gargan on | Co., Paris. : ‘ 

1672, Joun WeusTeR, Leicester, ‘ Improvements in the construction of 
circular knitting machinery.” . ‘ 

1674. James Jack, Liverpool, ‘“ Improvements in the construction and 
arrangement of surface condensers for marine and land steam engines.” 
1676. PauL Pizzi, Winsley-street, London, ‘‘ Improvements in preparing and 
treating the surfaces of the interiors and exteriors of houses, edifices, 
monuments, and other buildings, to imitate polished marble or stone, also 
rendering them impervious to the action of the atmosphere and other 

elements.”—Petilions recorded 11th July, 1860. , é 

1677. JoserH Gises, Brentford, Middlesex, “ Improvements in constructing 
submerged works.” ‘ ‘ 

1678. Epwarp Tuomas Hvueues, Chancery-lane, London, “ Improvements in 
shrouds or winding-sheets.”—A communication from Antoine Conche, Rue 
Adelaide Perrin, Lyons, France. 

1679. Joun Askew, Charles-street, Hampstead-road, London, *‘ Improvements 
in window-sashes.” ; 

1680. THomaS BrEARLBY, Dock-street, Whitechapel, London, ‘‘ Improvements 
in machinery for producing and revivifying animal charcoal.” ‘ 

1681, Perer Grauam, Oxford-street, London, “Improvements in means or 
apparatus for operating roller-blinds.” 

1682. Henry Suaw, Dublin, Ireland, ‘‘ Improvements in means Or apparat us 

ing railway trains. 

1683, Paasemnon AYCKBOURX, Mitcham-common, Surrey, ‘‘ Improvements in 
tubular beds and bolsters.” 

1684. FREDERICK OsBouRn, Aldersgate-street, London, ‘‘ Improvements in the 
construction of endless saws and cutters.” 

1685. Francis Morvan, Goswell-road, London, “ Improvements in bottles, 
jars, or vessels for holding blacking, and in certain appurtenances thereof, 
part of the invention being applicable to stoppers for bottles used for other 

urpeses.”” 

1686. Joun Ferevsox, Glasgow, Lanarkshire, N.B., “ Improvements In ma- 
chinery or apparatus for sawing or cutting wood into veneers and planks.” 
—A communication from J. F. C. Wieland, Hamburgh.—/etitions recorded 
12th July, 1260. ‘ 

1687. Perceval Moses Parsons, Arthur-street West, London Bridge, “ Im- 
provements in ordnance and fire-arms, and in tools for rifling the same.” 
1688. Joun W1LL1AM Ever, Manchester, “ Improvements in rifled fire-arms, 

guns, and orduance.” ; 

1689, Martz VinGin1iE Bouvet, Boulevard de Strasbourg, Paris, “‘ Canisters 
or vessels, fitted movable and hermetically stopping cuvers, for containing 
preserved, alimentary, or other substances.” 

1691. Francis Joseru Riesz, Great Bland-sireet, Southwark, Surrey, “ Im- 
provements in gun-locks.” 

1692. Francis Joseru Risse, Great Bland-street, Southwark, Surrey, ‘‘ Im- 
provements in pressure-gauges.” 

1693. GeorGE ANDERSON, Leadenhall-street, London, “ Improvements in 
singeing pigs, and in apparatus for the same.” 

1695. CuanLes Grey HitL, Commerce-square, High Pavement, Nottingham, 
** Improvements in machinery for the manufacture of bounet-fronts, 
rouches, aad other millinery trimmings, or for other purposes.” 

1697. MicnagL Henry, Fleet-street, London, ‘* Improvements in looms, and 
in the Jacquard apparatus of looms.”—A communication from Messrs. 
Frangois Durand and Henry Auguste Pradel, Paris. —Petitions recorded 131k 
July, 1860. 

1693, Winuias Braoez, Atlas Steelworks, Sheffield, Yorkshire, *‘ Improve- 
ments in the manufacture of tyres for railway wheels.” 

1699. Joun Pitt and Joun Rosext Smytu, West Hartlepool, Durham, “ Im- 
provements in the preservation of iron surfaces from corrosion or decay.” 
1700. Henry Gronee Austin, The Grange, Canterbury, Kent, “ lmproved 

apparatus for propelling vessels.” 

1702. Tuomas WiLLIAM MILLER, her Majesiy’s Dockyard, Portsmouth, “ Im- 
provements in the construction of tubular boilers or steam generators, aud 
surf..ce condensers, and such lise apparatus, and in the method of forming, 
applying, fitting, and using metal tubes for the same.” 

1703. Jousra and Samuxn Linerorp, Bishop Auckland, Durham, “ An im- 
proved machine for washing, drying, and dressing currants.” 

1705. SamuxL Tom Coxknisil, Beaumont-square, Mile-end-road, Middlesex, 
“ Improvements in ships’ closets.” 

1707. Maximuian Louis Josern Cuo.uuet, Rue Marbeuf, Paris, “‘ A solid 
alimentary compound for making soups, seasoning meats, made dishes, and 
veyetables.” 

1709. AL¥xeD Vincent Newton, Chancery-lane, London, ‘‘ Improvements in 
the construction of windlasses.”— A communication from Joseph P. 
Manton, Providence, Rhode Island, U.S.—Petitiors recorded 14th July, 
186 





1711, WittiaM Frepeaick Henson, New Cavendish-street, Portland-place, 
London, ‘* Improvements in railway carriage buffer and other springs.” 

1713. Samuzu Ivers, Haishaw-moor, and Mark Smitu, Heywood, Lancashire, 
“Improvements in machinery for communicating motion to, and for stop- 
ping, looms for weaving.” 

1717. Witttam Bauer, Munich, Bavaria, “ A new method of laying down and 
raising, or cutting oif for repairing and other purposes, of telegraph cables, 
chains, or ropes.” 

1719. Ricuarp ARCHIBALD Broomay, Fieet-street, London, “An improved 
clip forsholding tickets and other articles."—A communication from Paul 
Ducasse, Paris.—/’titions recorded 16th July, 1860. 

1723. Henay Goss, Edinburgh, Midlothian, N B., “ Improvements in 
breech-loading fire-arms and cannons.” 

1725. James Henson, Watford, Hertfordshire, and WiLtAM FREDERICK 
Henson, New Cavendish-street, Portland-place, Loudon, ‘ Manufacturing 
canvas and other fabrics for tarpaulings, sacks, rick-cloths, ship sails, and 
for other purposes, and also for uniting the edges of the same.” 





1727. LzopoLD Unerr, Bonn, Prussia, ‘Improvements in the construction 
and t of box irons, used by laundresses and others for pressing 
and smoothing clothes and fabrics.” 

1729. Geores Spencer, Cannon-street West, London, “‘ Improvements in the 
means or apparatus used for lubricating valves and pistons, and other por- 
tions of locomotives and other engines worked by steam, air, gas, or 
vapour.”—A communication from Joseph Marks, Hamilton, Wentworth, 


Canada. 

1731. Epwarp Loyss., Cannon-street, London, “ Improvements in locks or 
fastenings.”-A ication from Viscount de Kersolon, Paris. 

1733. Puiwip VauLaNnce, Bolton-road, Abbey-road, St. John’s-wood, Middle- 
sex, “‘ Improvements in the construction of telescopic sights for rifles and 
other fire-arms and ordnance.” — Petitions recorded 17th July, 1860. 

1737. Prosper Vexpat pu TREMBLEY and ANDRE Desire Martin, Rouen, 
France, ‘‘ Improvements in brake-apparatus, suited for railway carriages 
and for other purposes.” 

1739. Tuomas Gray, Bride-lane, London, “ Improvements in the manufacture 
of flock, such as is employed for flocking paper-hangings, and for other 
purposes.” 

1741. Samuet Pim Jackson and Aussrt Jackson, Ashley-place, Bristol, 
‘* Improvements in the manufacture of window-sashes, casements, and other 
frames suitable for glazing.” 

1743. James Hunt, Birmingham, “‘ Certain improvements in hair-triggers, 
or detents for single or double-barreled guns or pistols.” 

1745. Cuarues Stevens, Welbeck-street, Cavendish-square, London, “ An 
improved screw-cutting machine.”—A communication from J. B. Derenne, 
Paris.—/’etitions recorded 18th July, 1860. 

1747. Isaac Broav Suaw, Tunstall, and James Epmunp Suaw, Burslem, 
Staffordshire, ‘‘ Improvements in the ornamentation or decoration of 
earthenware, porcelain, glass, and other articles, and in producing the 
designs, figures, patterns, and roller moulds used in such process, such 
roller moulds being also applicable for the casting of rollers used in typo- 
graphic and lithographic printing.” 

1751, Witu1amM Barrett, Norton, near Stockton-on-Tees, “ Improvements in 
machinery to be used when casting metals.” 

1753. Timotuy TyYRReLL, Guildhall-yard, London, “ Improvements in the 
construction of tubular boilers.”—Petitions recorded 19th July, 1860. 








tion protected for Six Months by the Deposit of a Complete 
Invention p 5 bonti 4A pos: Pp. 


1772. Marc Axtornet FRAN¢OISs Menyons, Rue de I’Echiquier, Paris, “ Im- 
provements in the construction and arrangement of marine steam engines.” 
—A communication from Vincent Gache, sen., Nantes (Loire Inférieure).— 
Deposited and recorded 21st July, 1860, 


Patents on which the Stamp Duty of £50 has been Paid. 
2052. Ocravius Henry Sairs, Thames Bank Distillery, Middlesex.—Dated 
28th July, 1857. 
2060. PiskR#e ALEXIS Francisst Bosevr, Paris.—Dated 28th July, 1857. 


Patents on which the Stamp Duty of £100 has been Paid. 
1772. Bensamin Coutins Broprs, jun., Aibert-road, Regent’s Park, London. 
—Dated 28th July, 1853. 
1824. Richard Brown Ropen, Abersycham Ironworks, near Newport, Mon- 
mouthshire.—Dated 4th August, 1853, 


Notices to Proceed. 

706. WitutaM Newton Winson, [igh Holborn, London, ‘‘ Improvements in 
floor-sweepers.’’— Petition recorded 17th March, 1860. 

715. Joun E.tis, WILLIAM WINTERBOTTOM, and Joun Brapock, Droylsden, 
Lancashire, ‘‘ Certain improvements in or applicable to steam engines.”— 
Petition recorded 19th March, 1860. 

722. Joun Jenkins Coie, Essex-street, Strand, London, “‘ Improvements in 
chimneys.” —Petition recorded 20th March, 1860, 

736. WILLIAM STEVENSON MACDONALD, Manchester, ‘‘ Improvements in dyeing 
or printing woven fabrics of mixed materials.” — J'etition recorded 2st 
March, 1860, 

745. Joun Gratxeer, Handsworth, Staffordshire, “ An improvement or im- 
provements in breech-loading fire-arms.”—Petition vecorded 22nd March, 
1860. 

750. Josep PICKLES JENNINGS and FRevERiIC SARLEY Srort, Bradford, York- 
shire, ‘‘ Improvements in single plates.” 

752. CHaRLes Prater, Charing-cross, London, ‘‘ Improvements in ammuni- 
tion, bayonet, anu sword belts, and in pouches to be worn therewith.” 

756. JozL Warts, Clifton-cottage, Sleaford-street, Battersea Park, Surrey, 
« An improved safety-valve.” 

758. WitLiaM Epwarb Newron, Chanccry-lane, London, ‘‘ Certain improve- 
ments in looms for weaving.”—A communication from Silas C. Salisbury, 
New York, U.S. 

759. BENJAMIN CooPER, Frome, Somersetshire, “‘ Improvements in sizeing and 
drying yarns preparatory to weaving.”—Petitions recorded 23rd March, 
1860. 





766. Joun Dats, Manchester, ‘‘ Improvements in the preparation of a 
colouring matter for dyeing textile materials and fabrics, and other sub- 
stances.” 

769. Marc ANTOINE FRANcoIs Mannons, Rue de I’Echiquicr, Paris, “ An 
improved means of closing or filling metallic joints.”—A communication 
from Frédéric Pierre Langenard, Paris. 

770. Marc ANTOINE FRANCOIS MenNONS, Rue de I'Echiquier, Paris, ‘‘ Certain 
improvements in the method of, and apparatus for, the manufacture of 
candles.”—A communication from Leopold Autran, Milan, Piedmont.— 
Petitions recorded 24th March, 1860. 

776. Joun Monty Carrer, Somerset-house, Monmouth, “ Improvements in 
pone or and pouches for the use of soldiers and others.”— Petition ve- 
corded 26'h March, 1860. 

955, Witt1AM Epwarp Newton, Chancery-lane, London, “ Improved nippers 
for attachiag blocks and tackles to ropes.”"—A communication from William 
Henry Allen and Andrew Jackson, Bentley, New York, U.S.— Petition re- 
corded 16th April, 1860, 

1022. EpwarkD Gatwoop, Holmer, near Hereford, “‘ Improvements in fixing 
and securing the rails in cast-iron or other chairs at joints and intermediate 
places in permanent-ways.”—/’etition recorded 24th April, 1860, 

1068. WILLIAM Epwakp Newton, Chancery-lane, London, “‘ Improvements in 
ordnance and fire-arms.”—A communication from Charles Frederick Brown, 
Warren, Rhode Island, U.S.—/Petition recorded 27th April, 1860. 

1339. SAMUEL RowsoTHAm, Putvey, Surrey, “‘ Improvements in the composi- 
tion and manufacture of soap.”—/etition recorded 31st May, 1860. 

1409, Rupotra Bopmer, Thavies-inn, Holborn, London, “ Improvements in 
machinery for washing textile fabrics."—A communication from Charles 
Brown, Winterthur, and F. Witz, Frauenfeld, Switzerland. —/ tition re- 
corded Wth June, 1860. 


1570. Wes7Ley Ricuarps, Birmingham, ‘‘ Improvements in ordnance, also in | 
’ 


cartridges and cap-holders.”— Petition recorded 23th June, 1860, 


1573. Joun Wurrenouss, Birmingham, “ An improvement in the manufac- 


ture of metallic door and other knobs, aud a new or improved method of 
connecting docr and other knobs with their spindles,”—Petition recorded 
20h June, 1860, 

1583. ANDREW Hawkszy, St. Helens, Lancashire, “ An improved method of 
drawing and withdrawing window curtains, aud other similar hangings.” — 
Petition recorded 30th June, 1860. 

1660. Ferpinanp CHARLES Warticu, London-street, Fenchurch-street, 
London, “* Improvements in the manufacture of artificial coal fuel, and in 
apparatus employed in such manufacture.”—Vetition recorded 10th July, 
1560. ‘ 

1695. CHARLES Grey HILL, Commerce-square, High Pavement, Nottingham, 
“Improvements in machinery for the manufacture of bonnct-fronts, 
rouches, and other millinery trimmings, or fur other purposes.” —/etition 
recorded 13th July, 1860, 

1698. WiLLIAM Braeon, Atlas Steclworks, Sheffield, Yorkshire, “ Improve- 
ments in the manulacture of tyres for railway wheels.”—Pdition recvrded 
14th July, 1860. 

1729. Grores Spencer, Cannon-street West, London, “ Improvements in 
the means or apparatus used for lubricating valves and pistons, and other 
portions of locomotive and other engines worked by steam, air, gas, or 
vapour.”—A communication from Joseph Marks, Hamilton, Wentworth, 
Canada.—Petition recorded 17th July, 1860, 

1772. Marc Antoine Francois Mennons, Rue de I’Echiquier, Paris, ‘‘ Im- 
provements in the construction and arrangement of marine steam engines.” 
—A communica:ion from Vincent Gache, sen., Nantes (Loire Inférieure). — 
Pedition recorded 21st July, 1860. 





And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gaztle (aud of the 
Journal) in which this notice is issued. 
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ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 


CLass 1.—PRIME MOVERS, 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
105. J. A. Corrgy, Providence-row, Finsbury, Lon “ Steam engines.” — 
Dated 14th January, 1860. : 7 ved ions 
This invention has for its object the ising the quantity of fuel or 
power required to effect a given object, by arranging the mechanism so as 
to apply the power, not, as hitherto practised, near the axis of the driving- 
shaft or centre of motion of the thing to be set in motion, but at such a 
distance from the driving-shaft or centre of motion of the thing to be set in 
motion as shall afford the greatest force of leverage that may be compatible 
with the other requirements of the object to be effected, and so that such 
leverage shall obtain the greatest available effect in overcoming the 
resistance to be dealt with.—Not proceeded with. 


114, N. Grew, Parliament-street, Westminster, “ Pressure and vacuum 
gauges.” — Dated 17th January, 1860, 

According to this invention, the pressure or vacuum gauge consists of an 
arrangement of weights whereby the gauge is rendered direct acting, more 
accurate than the ordinary pressure-gauges, and less liable to the lerange- 
ment of the parts, and perfectly and accurately adjustable. The pressure 
of the steam, water, or gas, being exerted on a solid or other piston in a tube, 
raises the same, and with it a series of cqual or unequal weights, one after the 
other, in such manner as to produce a correspondingly increased resistance 
to the rise of the piston in the tube, the end of the piston being continued 
above the weights, and being provided with a suitable rack and pinion or 
worm-wheel, gives motion to an index on a dial, and indicates the pressure 
or vacuum within the boiler or other vessel. An escape can be provided 
for at any maximum pressure that may be determined on as a means of 
ensuring a perfectly equal movement in the rise and fall of the piston; a 
very fine spiral or other form of spring may be attached thereto if found 
necessary.—Not proceeded with, 

119. D. F. L. Rucner, J. Vonwiturr, and F. Serrer, Paris, “ An improved 
rotatory machine, to be used as a water-wheel, steam engine, or pump, 
~—_ Jor transmitting at any distance motive power.”—Dated 17th January, 

860, 








This invention consists of a machine or engine composed of a bucket or 
float-wheel, or of an endless chain carrying buckets or floats, which wheel 
or chain is inclosed in a cass containing water, mercury, or other liquid, 
and caused to revolve therein by some moving fluid, such as compressed 
air, water, or steam, admitted thfough a pipe carried, by preference, to the 
lower part of the case. A pinion is placed above the bucket or float-wheel, 
and is geared into thereby; the pinion is mounted on a shaft working in 
bearings formed in the side of the case, and from this shaft rotatory motion 
is transmitted. The machine may be employed for the production of com- 
pressed air by reversing the motion of the bucket-wheel or chain, whereby 
air will be drawn into the case, a portion of which air will be taken into 
every bucket as it rises during the revolution of the wheel or chain just 
clear of the liquid. The air in each bucket will become compressed accord- 
ing to the density of the liquid through which the buckets take it, and on 
the buckets reaching the lower part of the case the compressed air rises 
through apertures provided in the sides thercof into a pipe or pipes, and 
thence for use, or into a receiver. By attaching a pipe to the upper part of 
the reservoir, the machine acts as an exhaust-pump. When the machine is 
employed as a rotatory steam engine, the patentces use mercury as the liquid 
in the case, and heat it to prevent condensation of the steam on coming in 
contact therewith. They carry the steam, after having done its duty, into 
a condenser, in order to collect therein any portions of mercury which may 
have become vaporised. In some cases they dispense with the pinion, 
and transmit the power direct from the shaft on which the wheel revolves, 


Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, ¥C. 

111, A. M. RenpEL, Great George-street, Westminster, “ Ships of war.”—Dated 

16th January, 1860. 

In carrying out this invention, the patentee employs armour in the form 
of iron or steel ay or plates of other material, or armour in any other 
form backed with timber or not, or otherwise protected in-board of the 
ship, upon longitudinal and transverse bulkheads or girders extending up- 
wards from the en te bottom, or other convenient place, to the height 
requisite for the shelter of the gun-deck, with or without plating of any 
thickness laid upon timber or otherwise protected and strengthened over- 

head. The armour for the protection of the ship may be placed 
| wholly on the girders, or only 80 much as is necessary for the protection of 
| the gun-deck and deck below it may be placed on the girders ; the remainder 

being placed on the ship’s sides, or otherwise connected together. 

132. 8. C. Krerrr, Fenchurch-street, London, “ Permanent-way of railways.” 
—A communication.— Dated 18th January, 1860. 

This invention relates to the mode of forming the transverse sleepers for 
supporting the rails of the permanent-way, and consists in constructing the 
transverse sleepers of trough-iron, which when inverted so as to have its 
concave surface towards the earth, and well packed beneath, will form a 
very stable and secure foundation for the rails, When T or bridge rails 
are employed with these improved transverse sleepers, the rails may, if 
‘lesired, be bolted thereto direct without the use of chairs. By employing 
these transverse trough-iron — in the construction of the permanent- 
way of railways the necessity of using transverse tie-rods to preserve the 
gauge of the rails is avoided.— Not proceeded with. 

133. J. B. Berorr, Upper John-street, Fitzroy-square, London, ‘ Apparatus 
for ascertaining the proper course to steer ships or vessels.”"—Dated 18th 
January, 1860. 

This invention relates to the employment of a movable compass in com- 
bination with a sphere or hemisphere upon which the ship’s track from the 
point or port of departure to the point or port of arrival may be drawn in 
a straight line on the spherical or curved surface by means of a quadrant or 
are made to fit the spherical surface. Such a line would form an are of a 
great circle of the sphere, and the course to be steered to cause the ship to 
follow this track may be found on the movable compass or disxe by 

ascertaining what points of the pass are coincident with a line which is 

parallel to the line or course marked on the spherical surface, 

135. N. D, MatLuarn, York-street, Dublin, “ Improvements in the means for 
steci ing and indicating the course or direction, and lime, of ships and other 
navigable vessels at sea.”—Dated 18th January, 1860. 

This invention consists, First, of a barrel-spring and train of wheels 
suitably arranged to give the required motion to a vertical or horizontal 
spindle ; a hand or indicator is fixed at the end of the spindle to indicate 
the bearing of the sun by means of a fixed or dial on which the 
divisions or points of the mariner’s compass, and also the hours, minutes, 
and seconds are marked to show in time the variation of the sun’s bearings 
throughout the day and night, and there is also a dead-hand or pointer on 
the dial to mark the latitude of the ship or place. The invention consists, 
Secondly, of wheels or other suitab! banical arrang: t ted 
to or with the head or vertical shaft of the ship's rudder to communicate 
motion therefrom to a vertical or horizontal spindle passing through a fixed 
compass-card or dial in a binnacle or other convenient case, and such — 
has on the end thereof one or more hands to indicate on the card or dial by 
means of the motion communicated to the spindle from the rudder’s head or 
shaft the course or direction of the ship's head ; or in either of the above- 
mentioned improvements the compass-card may be attached to a hollow 
spindle passing over the other spindle, and such hollow spindle and card 
may be put in motion by means of power communicated thereto from the 
ship’s rudder by suitable arrangements, and so indicate the course or 
direction of the ship without a hand or indicator, The improvements 
secondly above mentioned may also be applied to instruments for surveying 
and other purposes by having a wheel at the other end of the spindle, so 
that, as the wheel is caused to revolve by running the same along the 
ground, the course or direction of such instrament so impelled is indicated 
on the card or dial thereon by the hand which has been previously set to 
the true north, 

139. J. NeepuamM, Piccadilly, London, ** Propulsion of vessels.”"—Dated 10th 
January, 1860, 

This invention consists in taking advantage of the difference of level 
between the tops of waves and bottoms or troughs between the waves, 
whereby to obtain and utilise a fall of water to effect the propulsion, For 
this purpose the patentee forms in the sides of a vessel two ranges of 
apertures ; it may be in part only, or throughout her whole length. The 
level of one range of apertures is above water-line, and the other range 
below, with the lower openings inclining towards the stern, which will assist 
in propelling the vessel forward. The openings of the upper range are freo 
to admit the water, while the openings of the lower range are fitted with 
valves which prevent the ingress of water, but permit free egress where the 
water is lower outside than within the channel in the vessel. The water 
admitted at the upper openings is retained by the incline or inward fall of 
the openings, and is conduc to - Fo more / yr yp other ae 
power engines, passing through whic escapes by the lower openings. 
These qneines are placed in c mnection with the dle or propeller-shalt, 
to which they communicate motion, and so propel the ship. 

140, A. Bowsgr, Liverpool, ‘‘ Shipbwilding.”—Dated 19th January, 1860, 

For the purposes of this invention the lower part of the body of a ship or 
vessel which is below the water-line is built in the same manner as if it 
were to be a metal ship or vessel, whilst the upper pet, from somewhat 
below the water-line, is built as a timber ship or vesse 
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Crass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
116. 8S. Fearnury, Rochdale, “ Looms for weaving looped or pile fabrics.” — 

Dated 17th January, 1860. 

This invention consists, First, in the construction and employment of an 
instrument or apparatus for holding the heads or pieces of metal to which 
the pile-wires are affixed in such a position that, when weaving with flat 

ile-wires their edges will be held erect, by which means the fabric will 

ave a more even and uniform surface; Secondly, in making the heads or 
= of metal to which the pile-wires are fixed of a peculiar shape or 
orm, each having in them four slits or slots, and also a notch or recess on the 
under edge ; Thirdly, in certain inery or app for inverting and 
guiding the pile-wires into the open shed, and under the pile or surface 
warp, and also for withdrawing the pile-wires and placing them in a proper 
position for re-inserting them under the pile warp, the number of wires 
employed, as well as the number of picks to each wire, being |varied 
scmding to the kind of fabric to be produced ; Fourthly, in an improved 
mode of guiding the heddles or healds of looms, so,that ae 4 may accommo- 
date themselves to the warp at different positions of the shed, and thereby 
prevent the warps from chafing in consequence of their re-passing through 
the eyes, as is the case when fixed guide-bars or grids are employed ; 

Fifthly, in an improved mode of tightening and holding the warps firm 

pier the lay or lathe beats up the weft for the purpose of weaving a firm 

‘abric, 

121. B. Burrows, Leicester, ‘‘ Looms.”—Dated 17th January, 1860. 

This invention consists in bining the simul use of two or more 
shuttles to each narrow fabric when the looms are arranged to make two or 
more rows of narrow fabrics one above the other. Another part of the 
invention consists in constructing looms for weaving narrow fabrics in 
such manner that three or more shuttles may be used in the making of 
each fabric, the whole of the shuttles for each fabric being simultaneously 
moved through three or more sheds simultaneously opened, in the warps 
of which a narrow fabric is formed. 

128, W. Smirn and P. Suitn, Keighley, Yorkshire, ‘‘ Hardening cast-iron 
caps used in machinery for spinning and doubling wool, dc.” —Dated 18th 
January, 1860. 

This invention cannot be described without reference to the drawings. 
131. G. Ermen, Manchester, and J. Puatt, Oldham, Lancashire, ‘ Spinning, 

doubling, and winding cotton, d&c.""—Dated 18th January, 1860. 

This invention relates, First, to a method of driving the spindles of 
spinning, winding, and doubting machines, For this purpose the inventors 
furnish the spindles with two or more wharves fast thereon, The band 
passes around each of these, and around the tier-drum. Secondly, in 
doubling frames, on the throstie principle, they cause the yarn from the 
creel to pass through a serics of eyes, then through the trough in the usual 
manner, and subsequently through another series of eyes, Also they use 
rollers (between which the yarns or threads pass) so driven as to effect a 
draw. According to another arrangement they place a roller or rollers at 
top between the axis of two in the lower tier.—Not procceded with. 

136. T. Cuntis and J, Haan, Leeds, * Finishing cloths or fabrics having 
nap or pile.” —Dated 19th January, 1860. 

This invention consists in constructing hinery for finishing cloths or 
fabrics having nap or pile on one of their surfaces by producing raised 
patterns upon such surfaces by the action of brushes contained in such 
machinery, which brushes operate through orifices in perforated plates or 
materials brought into contact with the surfaces of the cloths or fabrics 
during the operation, so as to raise the nap or pile on those portions of the 
surfaces which are operated upon, and give it a different direction from 
that which it previously possessed. 














Ciass 4.—AGRICULTURE.—None. 


Ciass 6.—BUILDING. 
Including Brick and Tile Machines, Dricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, Se. 
125. C. Norton, St. Matin's-place, Camden Town, Middlesex, ** Portable 
scaffolding.” —- Dated 17th January, 1860. 

This invention consists in so constructing a scaffolding as that it shall be 
ready for use at any time, and shall be readily and quickly put up and re- 
moved, ‘To effect these objects, it is proposed in this invention to construct 
a permanent scaffolding, of any desired width and height, capable of being 
conveniently transported from place to place on wheels, instead of building 
up a scaffolding on the spot as commonly practised. The inventor takes 
two scaffold-poles and braces them together at any given distance from each 
other, and at or near the top of each pole he connects a pulley over which 
passes a rope, one end of which is affixed to a platform somewhat wider 
than the scaffolding, and the other end of each of the aforesaid ropes is 
affixed to a winding-barrel or drum, also connected to said platform, mid- 
way of the length thereof, and capable of revolving upon an axis, on which 
is fixed a worm-wheel, into which gears a worm fixed on an upright spindle, 
at the top of which there is a handle for imparting motion thereto for wind- 
ing the said ropes around the drum or barrel, or for unwinding them there- 
from, as it is desired cither to raise or lower the said platform. The plat- 
form may be kept steady by guide-rings passing around the two upright 

voles of the scaffolding ; the platform is also to be provided with a handrail 
or protection of persons thereon.— Not proceeded with, 


Ciass 6,—FIRE-ARMS.—None, 


CLA8s 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


110. F. T. AtpRiper, Great Dover-street, Southwark, ‘‘ Soft waterproof cloth 
hat." —Dated 16th January, 1860, 

This invention consists of making the body of swan’s.down, with a solution 
of india-rubber, and then covering the body with superfine cloth steamed 
without, the steam thereby rendering the hat perfectly waterproof and soft. 
This hat may be lined with silk and leather, and silk binding and band may 
be used as in the ordinary manufacture of hats.—Not proceeded with, 





Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservetion of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, Sc. 

126. H. Mepiock, Great Marlborough-street, London, ‘Red and purple 

dye.” —Dated 18th January, 1360, 

Jn carrying this invention into effect the patentee mixes aniline with dry 
arsenic acid, and allows the mixture to stand for some time; or he accele- 
rates the operation by heating it to or near to its boiling point, until it 
assumes a rich purple colour, and he then mixes it with boiling water and 
allows the mixture to cool. When cold it is filtered or decanted. The 
aqueous solution which passes through the filter contains a red colouring 
matter or dye, while a tarry substance remains in the filter. This tarry sub- 
stance dissolved in aleohol, methylated spirit, or other suitat le spirit, 
furnishes a purple dye. These solutions of colouring matter may Le used at 
ouce in the process of dyeing, concentrated or diluted, according to the 
tints required, : 

137. H. Buatr, Kearsley Works, Farnwoith, Lancashire, ‘ Carbonic acid 

gas.”"— Dated With January, 1860, 

The object of this invention is to avoid the employment of acids for the 
decomposition of limestone, thereby materially reducing the cost in the pro- 
duction of carbonic acid gas for manufactures, and to leave a valuable 
residuum, namely, caustic lime. The patentee claims the production of 
carbonic acid gas for the aforesaid purposes by treating carbonate of lime or 
other suitable carbonate within a closed vessel and in a heated state with the 
vapour of water, 





CLass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §e. 

122, J. H. Jounsox, Lincoln's-inn sleds, London, “ Insulation of submarine 

dleetric telegraph wires."—A communication.— Dated 17th January, 1860. 

The patentee claims the application and use to and in the covering of the 

conducting wires of electric telegraph cables of a compound made of 
pulverised silex, glass, or other non-conducting material, mixed with india- 
rubber and sulphur, and subsequently vulcanised, or of a compound made of 
pure or unvulcanised india-rubber and powdered silex, as described. 


Ciass 10,—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
91. P. Moore and P. Moors, jun. Birmingham, “ Dies or draw-plates used 
in drawing wire and tulis, dc."—Dated 12th January, 1860. 

This invention consists in chill casting-dies, or draw-plates of iron or steel 
with plugs or mandrils of the requisite gauges to form the holes inserted in 
the ingot or mould; the die or draw-plate is then drill-cast round these 
plugs, and thus, by withdrawing the plugs after the casting is made, the 





holes are formed. By this process the inner surfaces of the rolls are chilled, 

the holes being formed whilst the die is in a heated state; the plugs, 

whether of iron or steel, are accurately turned in a lathe before being used. 

—Not proceeded with. 

92. E. Harrison and J. Scott, Oldham, Lancashire, “ Gas meters.” —Dated 
13th January, 1860. : 

The patentees employ a spoon or feeder for supplying water from the 
cistern to the interior of the meter, and give it motion by causing a cam or 
eccentric on the upright shaft to act on an arm or lever on the’spoon shaft, 
the spoon supplying the water according to the speed of the upright shaft. 
There is a pipe communicating with the cistern and the interior, and also a 
hole above, so as to maintain a proper level and prevent overflow, ee 
97. J. MusseLwuite, Devizes, Wiltshire, “ Apparatus fur transferring fluids.” 

— Dated 13th January, 1860. 

This invention cannot be described without reference to the drawings. 

101. B. Lane, St. Martin’s-lane, Westminster, ‘‘An improved apparatus 
Sor obtaining a continuous stream of water or other fluid, particularly 
adapted for pumps, aad for administering injections and other such like 
purposes.” —Dated 14th January, 1860. 

This invention has for its object the ob ga us stream of 
water or other fluid, and consists of a metallic cylinder cont valves, 
to which cylinder is attached two vulcanised india-rubber balls, one ball 
being placed above the other, the lower one forming an air-chamber. By 
expansion of the upper ball a vacuum is formed by which the water or other 
fluid is forced into it, and by compressing the same ball the fluid is forced 
into the lower ball or air-vessel, whereby a continuous stream is obtained.— 
Not proceeded with. 

107. W. Situ, Pownall-road, Dalston, ‘ Improvements in transferring 
designa, and in ornamenting glass and other surfaces, also in the manufac- 
ture of slides for magic lanterns.” —Dauted 14th January, 1860, 

In transferring designs according to this invention, the patentee takes a 
print, either coloured or otherwise, or a design or otherwise, produced on 

»aper or other similar material, and coats the surface thereof with collodion. 
hen the collodion is set and hard, he washes off the paper or material on 
which the design was originally printed or produced, and the ink or colour 
will then be found firmly attached to the film of collodion. In ornament- 
ing glass and other surfaces, he lays the film of collodion, to which a design 
has on trausferred as above described, together with varnish or cement, 
on a sheet of glass, or on the surface to be ornamented, to which, on drying, 
it will firmly adhere. When the film of collodion to which the design has 
been transferred is to be employed as a slide for a magic lantern, it may 
either be mounted on glass or between two glasses, or it may be mounted 
alune in a suitable frame. 


109. J. Chatterton, Highbury-terrace, and H. Smita, Pownsll-road, 
ey Sve gutta-percha, india-rubber, dc.” —Dated lath January, 
860, 








One object of this invention is to render india-rubber, gutta-percha, and 
compounds containing cither of those substances, when employed for coat- 
ing and insulating electric telegraph juctors, less permeable when sub- 
jected to great pressure of water, and also more durable when exposed to 
air. Another object of the invention is to improve the pliability and dura- 
bility of tubes and other articles made of gutta-percha, india-rubber, or 
compounds containing either of such substances. And the invention con- 
sists in immersing and soaking for some hours such coated or insulated 
electric telegraph conductors, tubes, and other articles in a heated insu- 
lating liquid, not being a solvent of gutta-percha or india-rubber, which will 
fill the pores of such substances. In carrying out this invention the 
patentees use a tank having a space or jacket round it for heating its con- 
tents either by steam or hot water ; the tank is then about three parts filled 
with Stockholm tar, which is the insulating liquid preferred to be employed, 
and heated to between §0 deg. and 90 deg. Fah, Coils of insulated wire are 
then suspended in the liquid and allowed to remain immersed from 10 hours 
to 12 hours ; they are then taken out, and each wire is passed through a 
die or suitable stuffing-box to take off the superfluous liquid. When the 
coated wire is required to be made intoa submarine cable they prefer to 
subject the covered wire to this process immediately before it is covered 
with tarred yarn, as the tarred yarn will then adhere more effectually to the 
coated wire than when the coated wire is taken out of the water-tank, and 
in a wet state covered with the tarred yarn, as is now generally done. They 
prefer to strain the tar befure using it for this purpose, and in some cases 
they add to the tar about one-fourth of its weight of clean resin, which 
renders the mixture stiffer or harder when cold. ‘They also in like manner 
immerse and soak for some hours bands, tubes, and other articles made of 
gutta-percha, india-rubber, and compounds of these substances, in tar, or a 
mixture of tar and resin, or other similar liquid not being a solvent, in 
order to improve their pliability and durability, the liquid adhering to them 
when they are taken out of the vessel, being removed by passing them 
through a stuffing-box or die, or otherwise. 


112. J. Stenson, Northampton, “ Iron.”—Dated 16th January, 1860. 

The object of this invention is to give increased strength and toughness 
to iron, and to diminish the liability to fracture, cleavage, or lamination 
in finished iron by piling the rough or forge-bars in such manner as to 
leave as small a number of joints in the pile as practicable, and by avoiding 
altogether any straight joint running through the pile in a transverse 
direction. The invention consists in the construction or formation of the 
pile (from which the finished bar is to be rolled) of a series of angular bars, 
so shaped and arranged as to fit into each other in the manner hereinafter 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tue Empenon’s Letrer: Di: i in Birmingh Yesterday: Probable 
Effects upon the Trade—Fattunes 1N LiveRPOOL AND MANCHESTER— 
Sotvency or SovuTH Srarrorpsuire: Jmportant Investigation—GeNERAL 
HagpwakE TRapes: Orders in Hand : Prospects of Foreign Trade—Metau 
MarxeT—Boarp or TaavE Returns: The Metals Tabulated—SuPERion 
Councit or France: Evidence of Machinists: Superiority of English 
Machinery—DUNDEE AND LEEDS CHAMBERS AND THE TREATY—PIG-IBON 
AND Taxon STonE TraDEs—CHARLBUBY Inon One—CoaL TRADE: Coal 
anz the Treaty—BtkMincHAM CHAMBER OF ComMERCE—RaILWwaY ROLLING 
Srock Company: General Meeting: High Dividends—FnicutFcL Boer 
Expwosion: Three Lives Lost. 


Tue Emperor’s letter was much discussed in Birmingham yester- 
day, and spoken of in Wolverhampton on Wednesday. The remark- 
an candour of its terms, whilst it has left an impression upon some 
minds similar to that produced by the witness who “ goes for too 
much,” has, upon the larger number of the trade, secured the con- 
viction that there is now no ground for the fears that have recentl 
been so openly expressed in regard to the designs of the Frenc 
sovereign upon Great Britain. Therefore the effect of the letter 
upon the minds of the trade here has been decidedly good. The 
now historical document has given rise to a feeling of more con- 
fidence in the maintenance of peace between the two countries, and 
a sanguine expectation that a fair opportunity will be afforded the 
ironmasters of this country to derive all the benefit possible from 
the proposed relaxed commercial relations of that country with 
ourselves. And as the bearing which the letter is expected to have 
upon continental politics is of a reassuring character, confident hopes 
are entertained that, both upon the continent and also at home, 
capital will now be put in motion that for some time past has been 
kept locked up, from the very fear of the disastrous results that 
would follow upon increased complications in foreign politics. In 
such a liberation of capital the iron trade must be greatly benefitted. 
The reports received from first-class houses are still that a quiet, 
but steady trade is being done, and list prices pretty generally 
obtained. The makers of inferior brands are not in so good a 
position, and continue to complain of the nearly unremunerative 
rates at which they are compelled to accept orders. The continental 
trade is very quiet, but the week’s advices from the United States 
are of a more cheerful character than for some time past, and orders 
are promised at an early date. 

Circulars were received in South Staffordshire on Wednesday last 
week from Barber Brothers, iron merchants, of Liverpool, announcing 
their suspension from unforeseen causes. They have put their books 
in the hands of an accountant, and hope soon to be able to state their 
precise position, which they are induced to hope will show that if 
time be given they shall be able to pay their creditors 20s. in the 
pound. Creditors went to Liverpool yesterday and had an interview 
with the firm. ‘The information afforded leads to the conclusion that 
the general debts of the firm amount to about £30,000, and that 
there are bills afloat that bear their endorsement of the value of 
£40,000. The firm allege that their suspension at this period is 
owing to non-advisal of a bill for them. There are some heavy debts in 
South Staffordshire, and some cases which, from the recent period at 
which the orders were received, have an awkward appearance. 
Messrs. Barber have been trading chiefly with the East Indies. 

We are sorry to learn that another suspension has taken place in 
the iron trade. A few days ago Mr. Edward Bryan, iron merchant, 
of Manchester, found it necessary to inform his creditors that he had 
suspended payment, and a meeting has since been held. The 
liabilities are stated at about £20,000, and the assets are said to show 
a dividend of from 10s. to 15s. The temporary arrangement come 
to by the creditors was that Mr. Bryan’s brother is to take charge of 
the warehouse, while Mr. E. Bryan himself superintends the col- 
lection of the debts owing to the firm. Some South Staffordshire 
houses are creditors, but the highest sum we have yet heard 
mentioned as owing to one creditor here is £1,500; the effect of Mr. 
Bryan’s failure will not, therefore, be so seriously felt in this district 
as Messrs. Barber Brothers, Liverpool, mentioned above. 


Mr. T. Cross, ironmaster and late cashier of the bank that lately 
ded in Bilston, has petitioned the Birmingham Bankruptcy 








described. Each bar, in the series of which each pile is I i, is so 
rolled as to resemble in shape that which is to come next outside of it, 
though differing from it in size. The pile is built by placing the smallest 
bars near the centre, and every bar or pair of bars wdded to complete and 
increase the size of the pile is larger than that or those within it. 


113. W. 8. Corz, Hanley, Staffordshire, ‘* Apparatus for preventing accidents 
at mines."—Dated lith January, 1860. 

For the purposes of this invention, in order to prevent the skip or cage 
being drawn over the pulley in the event of want of attention of the engine- 
man, or from accidental causes, a peculiar arrang t or bination of 
apparatus is applied, by which the end of the rope or chain is disengaged 
from the skip or cage, and by other apparatus the skip or cage is upheld by 
folding flaps, which are so arranged as to open upwards to allow the 
apparatus to which this skip or cage is suspended to pass, and then, by 
folding down under such apparatus, they form a platform for it to rest on 
when it and the skip or cage are disengaged from the end of the 
rope or chain. The apparatus for connecting the end of the rope or chain 
to the cage or skip consists of a pair of hooks, the points of which pass 
through the eye, or link, or ring at the end of the rope or chain in opposite 
directions.—Not proceeded with. 


115. W. Huauss, Manchester, “ Metal ties or fastening: for packing bales of 
cotton, wool, dc.” —A communication.—Dated lith January, 1860. 

In one end of the tie-band or hoop the inventor places one or more metal 
studs, the heads of which are flattened after passing through the holes to 
prevent their coming out, and yet allowing them to be free to be turned to 
different positions. In the other eud of the tie-band or hoop he makes a 
number of rectangular holes or slots, somewhat larger than the heads of the 
studs, so that, when the tie is passed round the packed goods and the ends 
drawn tightly together, one or more of the slots shall pass over one or more 
studs, the heads of which are then immediately turned in a transverse 
direction, and extend over the sides of the slots, and thereby firmly fasten 
the tie-band or hoop, which operation can be performed with great speed, 
and thus avoid the delay and inconvenience of rivetting the ties as at present 
adopted.—Not proceeded with. 


117. D. Voo1, Sambrook-court, Basinghall-street, London, ** Knapsacks, haver- 
sacks, dc." —Dated 17th Junuary, 1860, 

These improvements consist in so cutting, shaping, and arranging the 
materials of which the knapsack or receptacle is formed that it may be 
opened out flat (in which state it may be more readily packed), and also 
when empty it may be folded up flat (rendering it less bulky and more con- 
venient for transport from place to place), and yet, when closed up with the 
parts secured together (provision being made for that purpose by hooks and 
eyes, connection-cords, or any other mode of fastening), this article may 
have the same box-like shape and character as the ordinary knapsack or 
receptacle. —Not proceeded with, 


123. T. G. Dawgs, Wolverhampton, ‘‘ Comprissed air and exhaustion 
hammer.” — Dated lith January, 5 

The patentee claims the arrang t and ion of parts described, 
whereby the motion of a piston in a motor cylinder is made to compress the 
air on one side and exhaust the air on the other side of a piston in another 
or hammer-cylinder, and thereby move the piston of the said hammer- 
cylinder ; or where the said piston of the hammer-cylinder is fixed to move 
the cylinder upon the said fixed piston, the h being attached to the 
piston of the hammer-cylinder when the said hammer-cylinder is fixed, and 
to the said hammer-cylinder itself when the said hammer-cylinder is movable 
on a fixed piston. 











134. J. Scuuserta, Vienna, * Japrovements in nails and similar articles, and 
in preparing materials for the production thereof, and of butions and 
various other articles." —Dated 18th January, 1860, 

According to this invention the head of the nail or other similar article is 


formed of porcelain or other clay or earth, or of cement, or of wood chips or | 
Shavings, or wood waste (holzabfallen), to which a shank or piu of wire- ' 


metal or other suitable material is connected. e porcelain or other clay 
is pressed, turned, beaten, or brought into the required shape, dried, glazed, 
and fired or burned, and, in short, treated as is usual in the manufacture of 
clay or pottery articles, and may be coloured or marbled by painting or by 
combining colouring matter with the material while it is in a plastic or 
pasty state, or otherwise. In forming the head a recess can be left for the 
reception of the shank or pin, and which is affixed therein by soldering, 
rivetting, pressure, or cementing. A cement may be used for the purpose 
— of “yes of Paris, lime, water, white of egg, or glair and pure oil. 
—alOl pi € . 





Court under the Private Arrangement Clauses, but is opposed by a 
creditor, who has commenced proceedings with a view to bring his 
estateinto open court. His Honour was to have decided on Monday 
last whether Mr. Cross or his creditor had the precedence in the 
operations by which they have respectively sought to attain the 
opposite ends referred to; but the decision of the court has yet to 
be pronounced. 

The above-described failures out of the district have occasioned a 
somewhat uneasy feeling in South Staffordshire. It is no secret that 
those failures have been severely felt by some few ironmasters in the 
Black Country, and hence the uneasiness. Desirous of ascertaining 
to what extent the district has been affected by the untoward events 
referred to, we have been at some pains to investigate the matter. 
Our inquiries have induced the conclusion that the district is in a 
far sounder state than superficial observers have recently been dis- 
posed to admit, and certainly much sounder than it has been for 
some time past. Two gentlemen familiar with the district and its 
affairs, and themselves engaged in its staple manufacture, have gone 
seriatim over the different firms now trading in South Staffordshire, 
with a view to ascertain as nearly as practicable their financial con- 
dition. To arrive at a correct conclusion in such a review, is not so 
arduous an undertaking as may appear to many, for an observant 
man, familiar with the district, and taking part in its business 
affairs, would not experience insuperable «ifficulty to “sum up” 
with tolerable accuracy most of the houses that are the chief seats 
of the ceaseless activity of this most busy portion of the United 
Kingdom. Having completed their review and “compared notes,” 
the gentlemen oaened to have arrived at a conclusion that has 
justified the remarks which we have just made. Respecting a few 
houses, prudent caution should no doubt be used by sellers; but 
prudent caution js all that is required—a nervous caution is utterly 
unwarrantable. These firms are carried on by men who are honest, 
who desire to keep afloat, and have no intention by failure to put 
into their own pockets that which belongs to others. And this 
honesty and industry of theirs will enable them, under ordinary cir- 
cumstances, to maintain the position which they now occupy. Many 
more such disasters, however, as have recently happened would put 
a different complexion upon affairs. But such a misfortune is neither 
anticipated nor is it probable. Thus far, certain of thé class of 
houses now referred to, and that have been roughly shaken in the 
past nine days ora fortnight, may be safely expected to “ weather 
the storm,” such as it is. The bills which they had received are 
now, for the most part, in second hands, and such second hands as 
are neither disposed nor likely to make that use of them that would 
inevitably be attended with an increase of the inconvenience. This 
assurance, we are confident, will be a source of much satisfaction to 
many of our readers, At the same time, should ‘the worst come 
to the worst "—which, we repeat, should not be calculated upon— 
such has been the caution generally displayed, that the injurious in- 
fluence would not be widely felt. ‘With regard to those houses who 
have long since established for themselves a high commercial repu- 
tation, and of whom no one has yet spoken in a whisper, that man 
is the most fortunate who has booked the largest number of their 
orders. In a word, the district is sound; and if traders will not be 
soready, as they have recently been, to send away iron without a 
rigid inquiry as to the solvency of their proposed customers, or the 
safe extent to which credit may be given them, neighbours here need 
not speak of each other with the hesitancy that for a short time past 
has been unpleasantly marked. 

The state of the general hardware trades in Birmingham, Wol- 
verhampton, and the surrounding district is much the same at this 
moment as it was in the second week of the month, as the symptoms 
of animation which appeared have again subsided, and in some 
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branches the manufacturers have not more orders in hand than 
enables them to keep their establishments in full work. We also 
find that orders are being more closely looked after by the smaller 
manufacturers, who, having few on their books, soon feel the effects 
of a lull which may arise in any department. from the agricultural 
districts the factors’ orders have been moderate of late, but the most 
decided sluggishness is in Yorkshire and Lancashire. In that 
quarter the country shopkeepers have been doing less business of 
late, and they have not yet commenced making up stocks for their 
winter trade. The result is, that trade has a languid tone in almost 
every department, though manufacturers are not generally making 
up less goods than they usually do, but they are more dependent upon 
orders coming in from week to week; it is on that ground that 
complaints are urged of the dulness of trade, and not because opera- 
tions are any way stopped or men on short time. Indeed, the im- 
mense quantity of goods sent off by the various railways and canals 
connected with the towns now spoken of in the course of every 
week is the best proof that trade is by no means bad, and we may 
add that that is a general characteristic of the manufacturing 
districts ; the merchandise traffic on all the leading railways show- 
ing a large increase every week. The foreign trade is again inactive, 
the slight symptoms of reaction visible a fortnight ago having dis- 
appeared. With regard to the continental trade there appears to be 
one opinion only amongst those who are engaged in it ; and that is 
that the fear of some convulsion which may bring on a war is the 
sole cause of the stoppage of trade, which is more apparent in Ger- 
many than any other quarter. For the present, at least, these fears 
appear to be groundless; but until they disappear or are removed, 
there is little prospect that the trade will assume its natural state. 
The Levant trade is moderately good ; there is a steady flow of orders 
from Spain and from Cuba, but in other respects the export trade is 
flat. 

In connection with the metal trade it may be noticed that the 
demand for copper and tin is inactive, but that prices are firm. 


The Board of Trade returns for June, which were issued yesterday 
(Thursday) week, show on one hand a large increase of imports, as 
compared with the corresponding period of last year, and, on the 
other, a falling off in the value of the exports of British manufac- 
tures and produce to the extent of nearly a million and a half 
sterling. This is attributed by the compiler in part to the operations 
of a clause in a recent Act of Parliament, which allows exporters a 
delay of six days after the sailing of the vessel for the correction of 
their entries. Be this as it may, the declared value of the exports 
of the month, as recorded, was only £9,236,454, against £10,665,891 
last year, and £10,241,433 in the corresponding period of 1858. The 
exports of the six months now ended amounted in value to 
£62,019,989, against £63,003,159 in the first six months of last year, 
and £53,467,804 in the first half of 1858. The diminution of last 
month, whether real or apparent, and whatever its cause, if real, 
extended to all our staple textile manufactures except thrown silk 
and linen and woollen yarn, and to everything else that British skill 
and labour produces except glass, machinery, and certain of the 
metal trades, as pig and cast iron, copper, lead, and unwrought tin. 
The export of pig-iron has so continuously declined of late years 
that its recent increase is a noteworthy feature of the returns. The 
trade of the six months gives but £412,899, however, against 
£416,018 last year, the diminution of the exports to America having 
been sufficient to more than counterbalance the increased exporta- 
tion to the continent. Last month the exports of pig-iron to the 
United States more than doubled, and the total increase was very 
considerable, as will be seen below. Bar-iron diminished nearly 
one-fourth, the exports to France, the Hanse Towns, and Canada, 
alone showing an increase. In railway iron the decrease was still 
greater, though very large shipments were made to Spain, and there 
was an increase also to Austria, Cuba, Canada, and Australia. ‘The 
increase in cast-iron took place chietly in the exports to India, but 
extended also to Australia and Brazil. In wrought-iron the falling 
off was comparatively trifling, the exports to India and Australia, 
and in a less degree to Prussia, the Hanse Towns, and Spain, having 
increased. ‘The increase in copper was confined to sheets, nails, &c., 
of which there was a largely augmented exportation to Holland, 
Turkey, and India. The decrease in tin plates was general, and is 
shown also in the total trade of the half-year, in which enlarged 
view copper, brass, and steel, among all the metals, alone show an 
increased exportation as compared with the corresponding half of 
1859. The following table shows the exports of iron and steel and 
other mineral products as well during the six months ending June 
30th in the past three years as in the months of June in the same 
respective years :— 





Month ‘ended June Z0th, Six months ended June 30th. 


1858 | 1859 | 1860 | 1858 | 1859 | 1860 

| 2 & | 8 2 | | & 
Iron pig... «.| 112,467) _55,233| 78,470) 556.922 416,018) 412,899 
Bar, bolt & rod) 189,114! 205,309) 157,546] 969,221 1,251,191/1,131,483 
” Rly. all kinds} 451,011) 460,141) 305,502/1,771,863 2,176,250|1,637,904 
” Wire... ..| 17,720 17,855, 13,997)2'101,620, 106,356, 120,152 
” Cast **! 69,863, 75,228 93/621] 419,524) 450,616| 375,796 


” Wrought |;| 259,242) 256,229) 254,043} 
»» Steel unwght.| 52,963) 55,548) 53,284) 
Total iron & steel 1,152,380 1,125,543) 956,562 


1,319,423 1,537,269 1,506,575 
254,060| 394,311) 422,160 
5,392,633 6,332,011 5,607,059 
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‘opper unwrought; 63,922) 30,777 13,179] 247,160! 339,92y, 385,304 
‘ — Sheet & all 154,424) 99,183 151,203§ 771,475 654,342 908,506 
Wrt. or other sorts} 29,798) 19,372, 15,12 236,138) 134,474) 97,046 
Brass, all sorts ..| 10,832/ 7,563) 14,022) 72,246) 68,760 83,372 
Tin, unwrought "| 17,403, 7.132, 39,371f 125,475) 139,713 176,223 
Tin plates .. ..| 147,168) 122,450 93,800] 651,432) 840,039 759,656 
Hardwares & cutly| 281,014) 328,973 240,142 1, 502, 229) 1,839,648)1,657 064 
Mach, steam engi.) 112,990) 95,011! 110,883] 659,970) 279,408) 528,918 
on other sorts| 229,463 | 166,312) 178,257]1,133,912/ 1,107,790 1,063,311 
Coals and culm ..} 328,435) 351,758 316,484 1,521,708 1,599,573 1,543,217 








The comparative increase in the value of the exports of machi- 
nery arose from the greater number of steam engines exported to 
Spain, India, and Australia; and the augmented exportation of 
other machines to various countries, and chiefly to Russia, the 
Hanse Towns, Belgium, Spain, and Australia. The value of steam 
engines exported during the month was £110,882, against £95,011 
in the corresponding period of last year, and £112,990 in that of 
1858; and of other binds of machinery £178,257, against £166,312 
last year; and £229,463 in 1858. The month’s exports of hardwares 
and cutlery fell in value from £281,614 in the June of 1858, and 
£328,973 in that of last year to £240,142. There was an increased 
exportation to France, the Hanse Towns, the Cape, and Canada, 
but the trade with India and the United States diminished one-half, 
and the exports everywhere else declined likewise, though in a less 
degree. The value of the plate, plated wares, jewellery, and watches 
exported declined from £33,624 in the corresponding month of 1858, 
and £32,186 in that of last year to £31,272, Among the imports 


we find the following returns : — 
Month end«d June 30th. 
1858. 1859, 1860. 


Clocks .. «2 co no. 21,016 .. 20,884 , 
Copper ore and regulus tons. 10,128 .. 7,450 13,847 
jes unwrought ewts. 12,680 22,320 .. 11,940 
Iron unwrought .. tons, 2,142 .. 3,999 3,951 
Spelter .. se oc cf oe 9 3,152 .. 3,789 2,239 
Steel .. ae aie eb ae Bee 201 429 
TR so 0 ewts. 1,246 1,614 7,239 
Watches .. no. 7,727 9,971 13,517 


From France we learn that the Superior Council of Commerce, 
charged with the investigation which has been rendered necessary 
into the different branches of English and French manufactures, 
previous to the transformation of ad valorem into specilic duties, as 
stipulated by the Commercial Treaty, is still continuing its labours, 
but hopes, it is said, to complete them towards the middle of next 
month. The evidence, as before given, both by English and French 
practical men, is of great interest. It would be a great boon to 
commerce and manufactures generally if the evidence thus given 
were published for the use of the public. It is to be hoped that it 
may be. The Paris correspondent of the Economist states that he 
has been favoured with proof sheets. From some of the last of these 


it is perceived that, ina sitting devoted to an inquiry respecting ma- 
chinery, at which M. Michel Chevalier presided, nr. Plate of Oldham, 
showed very clearly that for the advantage of France herself English 
machinery ovght to be admitted, either duty free, or at the lowest 
figure possible. This he demonstrated by stating that Belgium, by 
imposing only a moderate duty on English machinery, had brought 
it into pretty general use in the cotton manufactory, and the conse- 
quence is that she has increased her operations, and has actuall 
been able to find a market for her grey calico at Manchester. To 
the same cause he ascribed the marked development which cotton 
manufacture has taken in Russia. He stated that French machi- 
nery is decidedly inferior to that of England, and works much 
slower. He showed that from this reason an English mill of 30,000 
bobbins pays in wages only 1,807f. a week, whereas a French one of the 
same importance pays 2,944f. With English machinery he said that 
French spinners could do with a very moderate protection ; that, in 
fact, some of them had admitted to nim that they would be satistied 
with 15 per cent. He was asked by M. Michel Chevalier—“ Suppose 
there were in France only a very moderate duty on the import of 
cotton yarn, would you hesitate to take an interest in an establish- 
ment fitted up with your machines.” The witness said that he 
should have none. 

The members of the Dundee Chamber of Commerce met on Friday 
to receive the report of the deputation recently sent to Paris in con- 
nection with the commercial trea'y, as it affected the jute and linen 
trade of that district. The report, after referring to the leading 
feature of the treaty, stated that if the manufacturers of this country 
could show to Mr. Cobden and the French Supreme Council of State 
that no trade could be carried on between England and France unless 
the duties to be imposed were fixed at 5 per cent., or some other 
approximate rate, the information would be carefully considered and 
compared with information from other sources, so as to arrive at a 
correct state of the case as affecting the above trade, and duties 
would be fixed at rates to admit of trade and competition. The 
object of the visit to Paris was to show that the effect of a duty of 
30 per cent. on yarns, or manufactures of linen and jute, would be as 
prohibitory as the 100 or 150 per cent. has hitherto been. The 
deputation had a lengthened interview with Mr. Cobd-n on the 
5th of July, and gave him a aad showing the position of the 
spinners and manufacturers in France and in this country. That 
document was also read to the Council of State. The ultimate 
decision as to the rates of duty will take place, it is expected, in 
September or October next. 

t has been officially intimated to the Leeds Chamber of Commerce 
that there is no occasion for the woollen deputation to proceed to 
Paris, as the inquiry in relation to woollens is at an end, the import 
duty having been tixed at 20 percent. 

The pig-iron trade is very slack in district makes, but some of the 
hematite agents are making good sales. Messrs. Schneider and 
Hannay are said to have sold as large a quantity as 17,000 tons a 
week or two since, the make of the three furnaces which they 
have had now in blast for upwards of three months. Only one lot 
in this total quantity, we are assured, was sold under £3 12s. 6d., 
whilst some of the bulk will realise £3 15s. 

The ironstone of South Staffordshire still realises high rates, good 
white gubbing obtaining from 16s. to 17s. per ton. 

The usual half-yearly meeting of the Birmingham Chamber of 
Commerce was held yesterday (Thursday) week. ‘The report, after 
referring to the successful opposition offered by the chamber, in con- 
junction with the ironmasters of South Staffordshire, in opposing 
the scheme of the Central Railway and Dock Company, went on to 
say that the council were much impressed with the necessity of 
exercising the utmost vigilance over railway bills, as otherwise the 
principal influence of the railway interest now epee the House 
of Commons would, at no distant date, seriously interfere with the 
system of competition by which alone fares and rates could be kept 
within reasonable limits. 

At the British Association meeting a paper was read by Mr. 
Edward Hull on the “ Blenheim iron ores oolite of Stonestield.” 
The existence of ferruginous beds in the direction of Banbury and 
Deddington has been known for some years back, and they have, to 
a small extent, been quarried for smelting. There are two varieties 
—a silicious ore, occurring at the top of the sands which form the 
lower zone of the great oolite, and a calcareous ore, forming the 
upper rock-bed of the marlstone or middle lias. During the progress 
of the geological survey in the neighbourhood of Woodstock, the 
existence of this latter ore was a-certained in several places, but in 

articular along the valley of the Cherwell, west of Charlbury ; and 
fre proposed offering a few details concerning its nature and strati- 
graphical position. The Blenheim ore is identical in geological 
position, and almost in its nature with the Cleveland ore of York- 
shire. It forms the rock-bed at the top of the marlstone, which in 
Gloucestershire and elsewhere produces the tabulated promontories 
which jut out from the flanks of the oolite escarpment. At Fawler 
it rests upon soft sands, composing the lower division of the marl- 
stone, and is surmounted by the clay of the upper lias; it varies in 
thickness from 10 ft. to 15 ft., of nearly uniform composition 
throughout, except where there occur bands of fossils, with an 
excess of carbonate of lime. ‘The shells are marlstone species, a 
Rhynconalla tetrahedra, Tarabratula junctata, §c. At the outcrop 
the rock presents a rich ferruginous aspect, but when reached at 
positions where it has been protected from atmospheric influences its 
colour is deep olive green, and the gradual change may be observed 
in blocks newly split. In its latter state it appears to be oolitic, 
under the magnifying-glass. The character of the ore (before 
oxidation) is probably that of carbonate and silicate of iron—the 
latter imparting the green tinge; when exposed, it passes into 
hydrated peroxyde of iron. The quantity of silica is about 12 per 
cent., and of lime 10 per cent. Phosphoric acid is only present in 
minute quantity—0°59 per cent. From an analysis of nine samples 
made in the Museum of Practical Geology, the average quantity of 
metallic iron was found to be about 32 per cent. The outcrop of the 
rock may be traced along the Valley of the Cherwell at Fawler, on 
the property of the Duke of Marlborough, where it is now being 
quarried for transport to South Staffordshire; it is expected that, 
upon the completion of the Worcester and Hereford Railway, large 
quantities will be sent into the South Wales iron districts. Several 
makers of pig-iron in South Staffordshire and East Worcestershire 
are now testing the quality of this Oxfordshire stone. 


The coal trade of South Staffordshire has slightly improved 
since our last; and prices are firm at our last quotations. 

We perceive that article 2 of the French commercial treaty, after 
enacting that the import duty in France on British coal and coke 
shall be reduced to 15c. the 100 kilogrammes, says :—‘ The Emperor 
engages within four years from the date of the ratification of the 

resent treaty to establish upon the importation of coal and coke by 
fand and by sea a uniform duty, which shall not exceed that fixed 
by the preceding paragraph.” In the Moniteur of Thursday morn- 
ing last there was an imyerial decree, which, without referring to 
the treaty enacts, that “the duty on the importation of carbonised 
coal by the River Meuse and the Department of the Moselle shall be 
10c. the 100 kilogrammes, and that the duty by all the other frontiers 
by the land and sea shall be 15c. the 100 kilogrammes.” In the 
tariff, coal has hitherto stood thus: “ By sea, from Sables a’Olonne 
exclusively to Dunkirk inclusively, 30c. the 1.0 kilogrammes by 
French vessels, 80c. by foreign vessels ; by other parts of the coast by 
sea, 15c. and 65c.; by land from the sea to Halheim exclusively 30c. ; 
by the river of the Meuse and the department of the Moselle, 10c. ; 
and by all other parts 15c.” The duties on coke were one-half more 
than the preceding. All these duties being done away with by the 
decree, all countries can now send coal and coke into France on the 
same terms as England. It may be added that the treaty announces 
that English coal, in addition to the 15c., shall pay the 2 decimes 
which are imposed on French taxes. The decree says nothing about 
those decimes, but they will be levied as a matter of course. Another 
decree abolishes the export duty of 1c. the 100 kilogrammes hereto- 
fore levied on coal and coke. 

A general meeting of the Railway Rolling Stock Company was 





held at the offices in Wolverhampton, on Tuesday, Mr. J, Perks in 





the chair. The director's report, which was read by Mr. J. Under- 
hill, the secretary, showed that the profits of the half-year, endi 
June 30th, were £4,058 Is. 8d. hey recommended the usu 
dividend, namely, at the rate of 8 per cent. per annum (free from 
income-tax) on the ordinary shares, and at the rate of 6 per cent. per 
annum on the preference shares; these, with the dividend on the 
depreciation fund, would absorb the following sums:—Dividend on 
ordinary shares, £2,729 17s. 6d.; dividend on preference shares, 
£101 3s. Sd. ; dividend on depreciation fund, £562 6s. ; total, 
£3,393 6s. J1d. ; leaving a balance of £664 14s. 4d. to be transferred 
to the reserve fund. The dividends would be payable at the close 
of the meeting. The allotment of the remaining preference 
shares had been made, and, with the exception of 155, had been 
all taken up by the shareholders, The directors desired to leave 
the disposal of those shares to the general meeting. This allotment 

pleted the disposal of the entire capital of the company. Durin 
the last half-year 212 wagons had been delivered, and 44 sol 
leaving the total number now held by the company, 1,572. 
fhe report was adopted. The 155 preference shares not taken up by 
those shareholders to whom they had been allotted were purchased by 
the company out of the reserve fund, which would leave a reserve 
fund of £1,500. The dividend recommended was declared on the 
ordinary shares—Mr. Backhouse expressing his belief that this was 
the last time so low a dividend as 8 percent. would be declared; and 
a further dividend of 6 per cent. (less income tax) was declared on 
the amount paid on the preference shares, and the proceedings 
terminated with the customary compliments. 

A frightful boiler explosion happened on Monday last, at Oldbury, 
in East Worcestershire, which has resulted in the death of three girls, 
and serious injury toother three. The Mr. Samuel Johnson's brick- 
works, the scene of the accident, are situated not far from the Talbot 
Hotel, and cover a large extent of ground; a portion of them is 
occupied by an extensive shed, where the bricks are gradually dried 
by hot air previous to being removed to the kiln. Just outside this 
shed, and running parallel with it, is the boiler which exploded ; 
and the fatal effects of the explosion resulted from the fact that the 
end of the boiler is just in front of the entrance to the shed; con- 
sequently, the steam and hot water rushed into the shed, enveloping 
every body in the building at the time. The boiler is a cylindrical one, 
with what is calleda D end. It is about 28 ft. long, and 4 ft. in 
diameter, and was firmly set in brickwork. The steam clack of the 
boiler went through the slate roof over head, and hence has arisen a 
theory respecting the cause of the explosion, which does not appear 
altogether improbable, although in the present stage of that which 
will torm the subject of scientiticinquiry, we submit the theory with 
diffidence. It is stated that the engineer, whenever he wanted to alter 
the weights on the steam clack, was in the habit of getting on the 
slates, by which means some of them were disarranged, and the rain 
got through. It is supposed that the wet thus let in lodged between 
the sides of the boiler and the brickwork, and gradually corroded 
the plates, till they were so thin that one of them burst. "This is the 
more probable from the fact, that the explosion took place at the 
junction of the plates with the brickwork, and that the other por- 
tions of the boiler are quite sound and of considerBle strength, the 
plates being from j in. to } in. in thickness, Very little brickwork 
was disturbed by the explosion,and only a few of the slates were blown 
off the roof; but the steam and water rushed into the shed with such 
force, that one or two of the girls at work, fell down, and consequently, 
were more severely scalded than others. The boiler is connected 
with an engine used for grinding clay, and drawing waggons up and 
down the pit from which the clay is obtained. ‘The flue does not 
extend to the point where the explosion took place, and therefore, it 
would appear that the explosion could not have been caused by the 
burning of the plates. An inquest was opened on Tuesday, but ad- 
journed until to-day (Friday), in order that in the meantime a 
eager investigation of the probable cause of the explosion may 

e made, 











NOTES FROM THE NORTHERN AND*EASTERN 
COUNTIES. 


(From our own Correspondent.) 

Liverroot: New Steam Yacht for the Pasha of Egypt: The Dock Board: 
Steamers and Guns for Garibaldi: Mr. Laird’s Correspondence with the 
Admiralty on the Defences of the Mersey, &c.— Stave or Taape aT SHEFFIELD 
-— THE “ QuanTesLy Review” on THE LaBouR QuEsTION AND THE WoRKING 
CiLasses—Nipp Vattey Ramwar—Inon in Lixcounsuine — UTILISATION 
or Town Sewace—Noatuenn Marrers: Consumption of Smoke in 
Steamers (Letter from the Home-office): Garibaldi’s Agents in Newcastle: 
Iron Shipbuilding at St ckton: Important Railway Case: The Proposed 
Liw Light Docks: Trade in South Durham—Manxcuesren, Suerrieip, 
AND LIncOLNSHIRE RatLwaY—ConviCTIONS AT MANCHESTER UNDER THE 
Factory Act—SrTate or TaaprE on TyNesipe, 


A New and very handsome steam yacht has been built at Liver- 
1 for the Pasha of Egypt—at least, it is so understood—by Messrs. 
ones, Quiggan, and Co., of Sefton-street. The vessel, which has 
been named the Lalla Rookh, has just been launched; she is 1,100 
tons register, and her length over all is 245 ft., and 225 ft. between 
perpendiculars. In breadth of beam she measures 31 ft. 6 in., and 
her depth is 18 ft.; her rig is to be that of a three-masted schooner, 
and she will be propelled by a screw driven by two engines, nomi- 
nally of 250-horse power. Besides the Lalla Rovokh, four other 
vessels are in course of construction at Liverpool, for the navigation 
of the Nile.—At the last meeting of the Mersey Dock Board, an ap- 
plication was submitted by Messrs. Bibby and Co., requesting that 
the whole of the new steam dock might be appropriated to their use, 
and stating that anything short of that would only be causing them 
to make another application within twelve months, as they have at 
present twenty-one steamers, of the aggregate capacity of 36,520 
tons; and are constructing six additional boats, of the capacity of 
21,000 tons, which will be ready in a month or two. The largest of 
their present ships is 350 ft. long, and in the docking of such ships 
the risk at present, ~ say, is great. The docks and quays com- 
mittee recommended Messrs. Bibby to try if they could not avail 
themselves of the Great Float, at Birkenhead, in the meantime, till 
it can be ascertained what extent of accommodgion can be afforded 
on the Liverpool side to the steam trade. Aftefsome discussion, the 
proceedings of the committee, including the answer to Messrs. Bibby, 
were confirmed, In answer to two communications from the War- 
office, with reference to the defences of the port, the same committee 
recommended that the site at the north end required by the War- . 
office, and also that at the Salisbury dock, be immediately given up; 
but, as it is not clear that the site at Seacombe belongs to the board, 
time to be taken to obtain further information. The recommenda- 
tions were confirmed. On the motion of Mr. Boult, it was resolved, 
after considerable discussion, thet the works and warehouse com- 
mittees should report on the best means of providing increased 
warehouse accommodation on dock property.—It is stated in Liver- 
pool that an agent of Garibaldi has been in communication with an 
eminent inventor of improved ordnance, and has come to an arrange- 
ment with him to despatch a number of rifled cannon to the seat of 
war. A small flotilla of steamships is also being purchased in the 
town.—At the close of the conversation which followed Lord Palmer- 
ston’s elaborate exposé on the fortifications question, Mr. J. Ewart 
referred to a correspondence which had passed between Mr. John 
Laird (of Birkenbead) and the Admiralty, with reference to the de- 
fence of the Mersey and the other rivers of Great Britain. The cor- 
respondence consists of a letter from Mr. Laird to Lord Clarence 
Paget, dated July 7, 1859; instructions given by the Admiralty to 
Sir Baldwin Walker and Captain Mends, to inquire into the proposi- 
tion of Mr. Laird; a letter from Mr. Laird to Captain Mends, dated 
July 25, 1859; a report made by Sir B. Walker and Captain Mends 
to the Admiralty, with certain d 8 app d; a letter from 
Mr. Laird to the Admiralty, dated September 24, 1859; and the 
ry the Secretary of the Admiralty to Mr. Laird, dated October 
4, 1859. Mr. Laird suggested that the steam, ferry, and tug-boats 
on the Mersey should be adapted, at public cost, to carry each a 
heavy gun for the defence of the river, Captain Mends having stated 
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at a meeting convened at Birkenhead for the formation of a volunteer 
corps, that he had no faith in fortifications, and would stake his com- 
mission that he could enter the Mersey at night with gunboats and 
inflict incalculable damage upon the shipping and other property in 
the port. Mr. Laird brought the subject under public notice at the 
time by letters, stating that he had built a vessel of not much larger 
dimensions than the Birkenhead boats for the Russian government. 
This vessel carries four 82-pounders, and has proved most effective 
both for river and sea service; and Mr. Laird contends that by 
carrying out his plan (which has been on more than gne previous 
occasion noticed in Tat Enoiveer under this head), a force of 250 
to 300 gunboats might be organised, which would prove a most 
valuable addition to the regular fleet in case of emergency. It does 
not appear to be intended to carry into effect the suggestion of the 
D.fences Commissioners, that an arsenal should be established at 
Birkenhead for supplying war matériel to Ireland and the north. 

The general tone of commercial affairs at Sheffield is quiet, but 
some important orders for the East Indian railways are in course of 
execution. The last advices from the United States were also of a 
more encouraging character. 

The current Quarterly Review has a very interesting article on the 
present phases of the great labour question and the condition and 
habits of the working classes. It is strange to find the venerable 
Quarterly pleading thus for an immigration into the factory districts : 
—*In Lancashire children are as great a source of wealth to their 
parents as in any new colony. Large as is the population of that 
county, it bears a much smaller proportion to the existing steam 
power, and to the looms and spindles now running, than it did onl 
ten years ago. A manufacturer informs us that at least 20,000 addi- 
tional operatives—men, women, and children—are required in Lan- 
cashire alone, to enable the existing mills, and those in the course of 
erection, to be worked satisfactorily. Mr. Bright may recommend 
artisans to emigrate, and the Government may offer emigrants a free 
passage (o Australia at the expense of the colonial funds, but what is 
really wante! is, not emigration from England, but immigration into 
the manufacturing districts themselves.” We do not quite agree 
with this, because the prosperity and greatness of such colonies as 
Canada and Australia seém more assured and durable than the 
growth and progress of the Lancashire cotton trade, wonderful as 
that has been and is. Besides this, colonisation is more natural, and 
we have no right to hold our vast colonial possessions after a dog-in- 
the-manger fashion, and lock up regions in which the human race 
may renew itself with primeval vigour. Strangely enough, the 
Quarterly, in another part of the same article, alludes rather depre- 
ciatingly to the co-operative movement, and argues that working 
men had better lay by their savings, so that they are directly avail- 
able in the hour p fn ; while by exposing them to the fluctuations 
and uncertainties of trade, they may not derive so much benefit from 
them. The observations of the Quarterly on the necessity tor an ex- 
tension of the savings bank system among the working classes are 
excellent, and any of cur readers who may dip into the pages of our 
old buff friend will probably come to a similar conclusion. 

The works gn the Nidd Valley Railway have been let to Mr. Cail, 
of Newcastle, an eminent contractor. There were twelve or thirteen 
tenders for the contract, varying from £51,000 to £60,000. 

Upon the discovery of iron ore on the estate of Sir Culling Eardley 
at Nettleton, near Caistor, in North Lincolnshire, the honourable 
baronet had samples sent to Mr. J. W. Etheridge, of the Geological 
Institution. A very satisfactory report has since been received from 
Mr. Etheridge. Under the supervision of Mr. Chant, a local chemist, 
a portion of the Caistor ore has been smelted at the works of Messrs. 
— and Rawlinson, and ore of first-rate quality has been ob- 
ained, 

It is stated that a company is being formed in Manchester, with a 
capital of £20,000, to work a chemical and mechanical process, 
patented in England, France, and Belgium, by Mr. 8. Standen, of 
Salford, for deodorising and concentrating town sewage, with the 
view of enabling towns to sell their manure at a profit, instead of 
Cincluding collection) at a loss. The net loss to Manchester this 
year, as estimated by the city council, is £7,883. The plan has 
been in operation for the last nine months in the manutacturin 
township of Hyde, and it is said that there has been great financia 
as well as sanitary success, 

At one of the towns in the north—Shields—the owners of two 
steam-tugs have been fined fur non-consumption of smoke. Both 
vessels had an apparatus on board. ‘The annexed official letter bas 
been received by Mr. J. Stephens, superintendent of the River Tyne 
oe Whitehall, July 17, 1860. Sir,—I am directed by the 

ecretary, Sir George Lewis, to acknowledge the receipt of your 
letter of the 7th inst., relative to a report which appeared in the 
ublic papers of a deputation of steam tug owners of the Thames 
aving attended at the Home Office, with a view to stay further 
proceedings in cases of smoke nuisances from river steamers on the 
Thames; and I am to inform you that matters take their usual 
course, notwithstanding the memorial presented by the deputation, 
4 di 


They failed to do so, and on the 21st of May, 1856, Messrs. Fenwick 
and Falconar, solicitors to the plaintiff, wrote to the directors of the 
North-Eastern Railway Company, requesting the points might at 
once be put in where their engineer had fixed. On the 24th, an 
answer to this communication was received from Mr. O’Brien, who 
stated that the matter was standing over till the completion of the 
arrangements with Mr. Bourne, and that if they communicated with 
that gentleman there would be no difficulty in having the question 
settled. Mr. Wilson communicated with Mr. rne accordingly, 
and had several interviews with him on the subject, it being ulti- 
mately arranged between them that the sidings should be put in, the 
contract being subject to his father’s assent. After that, the sidings 
were laid down; and in the month of October, 1856, the whole 
arrangements were completed. Mr. Wilson thereafter proceeded to 
get stone from the quarry and put it, by means of the points and 
sidings, upon the main !ine to his customers, and continued to do so 
for nearly two years, paying for traffic during that time about £200. 
After the siding had been put down, the company, on account of its 
being too near the line, put it abvut 1} ft. further back; and there 
was a corresponding alteration made in the other lines. During this 
time, and before October, 1858, the plaintiff himself bad become the 
owner of the land adjoining the quarry. His partnership with his 
father ended in May, 1858; and he took a lease of the quarry. 
During this time Mr. Bourne made some demand upon him tour the 
points and siding; and on the 24th of January, 1897, he sent in an 
account amounting to £40 2s. 5. for old rails, chairs, and sleepers. 
In reply to this, plaintiff rendered a contra account for the rubble 
which the company bad used from January, 1857, to 1st July, 1858, 
amounting to £70 12s. 34d. Of this sum £25 11s. was allowed, 
and plaintiff in February, 1858, received another account charging 
him with a balance of £49 14s. 2d. On the 16th of October in that 
year one more account was sent to him amounting to £223 13s. 7d. ; 
and on the 18th of the same month some of the points and crossings 
were removed. Shortly afterwards the remainder were taken away, 
and the plaintiff’s communication with the line was entirely cut off. 
The case ultimately resolving itself into a question of law, the jury, 
under the judge’s direction, gave a verdict for the defendants, Mr. 

Manisty craved and obtained the right of moving the superior courts. 

—Mr. Ure, the engineer of the River ‘Tyne Commission, is stated to 
have prepared a report for presentation to the next meeting of that 
body, on the subject of the proposed Low Light Docks. Mr. Ure is 
reported to be scarcely prepared to recommend the immediate con- 

struction of sea-docks, and is of opinion that it would be wiser to 

wait the effect of the ‘Tyne piers on the harbour. The Northumber- 
land Dock cost about £300,000, and it is believed that a dock at Low 

Lights would involve an outlay of at least half a million. Evidently 

this isa matter in regard to which talk (which is tolerably cheap) 

will be expended before a great sum of —- is disbursed.— The dit- 

ferences between the coalowners of South Yorkshire und their men, 

which have resulted in the laying idle of about twenty collieries, is 
expected to cause an increased demand for the coal raised in other 
districts, so that in South Durham the coalowners may, to some ex- 

tent, augment the sale of their produce during the period of the strike. 

In Cleveland, there are still a good many furnaces out of blast, and at 

some works the stock of metal is becoming heavy. 

At the half-yeurly meeting of the Mauchester, Sheffield, and Lin- 
colnshire Railway Company, the chairman (Mr. Ciapman) made 
some observations of an interesting nature. ‘Ihe increase of trafiic 
during the half-year he stated to be £31,229, but the expenditure 
had also increased £13,958 on the company's railways, aud £2,948 
ou its canals. As to the canals, the increased excess of expenditure 
was, in his opinion, altogether beyond the control of the evgineer. 
The great fail of rain which had taken place had caused great subsi- 
dence in the canal in various places; and the canal receipts had had 
to bear a very large outlay in repairing viaducts. The engineer bad 
been compelled to place this against revenue; and taking all these 
matters into consideration, the gross receipts from the canals were 
very satisfactory. ‘The increased receipts upon the railway amounted 
to near £10,000. Many of these charges had, as yet, contributed 
nothing to the income of the past half-year; but as they had increased 
in a very great degree, the value of the locomotive property they 
might fairly be charged to several hulf-years, and some of the pay- 
ments perhaps added to capital. The report of the engineer showed 
that during the past half-year they had renewed, out of revenue, four 
engines at a cost of £1,000, and one new engine at a cost of £2,100. 
A steam hammer, talked about last halt-year, was put down again 
at £520. About £2,000 had been spent on carriages and waggons, 
and new boilers for steamers had cost £4.00, All these sums were 
proposed to be placed against revenue. 

Several convictions under the Factory Act have taken place in the 
Manchester Police-court. We note afew of the principal points. 
Messrs. Joseph Clarke and Brothers, cotton spinners, were charged 
with employing in their factory two boys after six o'clock in the 
evening, and, on a subsequent occasion, two young women, during 
the dinner hour. Mr. Coles, sub-inspector of factories, stated that 
the defendants were in the habit of running their engine without in- 





and that Sir George Lewis has not interfered to suspend gs, 
as appears to have been supposed, till experiments had been made on 
certain steam vessels in her Majesty’s navy.—1 am, Sir, your obedient 
servant, G. CLive.” 

We have noted above that steamers have been purchased in Liver- 
pool for Garibald.; it appears that the General's agents visited New- 
castle in the first instance, but did not ‘ind any vessels available for 
their purpose. 

Iron shipbuilding proceeds with considerable activity at Stockton. 
Some vessels built of wood a few years since still stand unsold, how- 
ever, in a ship-yard near the bridge. At the Northumberland 
Assizes, on Saturday, “ Wilson v. the North Eastern Railway Com- 
pany ” was an action brought under the 76th section of the Railway 
Clauces Consolidation Act, which enacted that neither the company’s 
Act nor the general Act should prevent the owners or occupiers of 
land adjoining to the railway, or any other persons, from laying 
down either upon their own lands or upon the Jands of other persons 
with the consent of such persons, any collateral branches of railway 
to communicate with the railway for the purpose of bringing 
carriages to or from or upon the railway, for the better con- 
veyance of goods; and, subject to the provisions of the last- 
mentioned Act, it was provided that such additional lines of 
rails as might be necessary might be laid down for effecting 
such communication in any place where the same could be done with 
safety to the public, without injury to the railway, and w.thout in- 
convenience to the traffic thereot The enactment was subject to the 
restrictions that no such branch railway should run parallel to the 
railway, and that the persons using them should be subject to th» 
bye-laws of the company. Mr. Manisty said the action was one of 
very considerable importance, not only as between the plaintiff and 
the defendant, but as between persons who had any property adjoin- 
ing railways. ‘Vhere were two questions which might be stated in a 


very few words, The one was whether the railway company had the | 
certain points and openings which were made to | 


right to take u 
enable Mr. Wilson, who was occupier of lands adjoining the 
railway, to communicate with the railway ; and the second was, 
whether they were justified in refusing to make certain sidings 
and points to enable him to communicate with the railway, 
Mr. George Besley Wilson, of Forest Hall, said he was the plaintitf. 
In the year 1856 he was in partnership with his father, Mr. Frederick 
Wilson. He was the owner of some land through which a branch 
railway was made. He himself was the owner of land adjoining 
that in June, 1857. He bered pr ling to work a quarry 
lying on the line of railway called the Benton West Quarry. They 
began outside the fence, worked inside, and based the line of railway. 
Having got to the stand, he made an application to the company’s 
engineer, Mr. Bourne, for the purpose of putting in a siding and 
points. Mr, Bourfie went to Benton with him, and on behalf of the 
company fixed the points and sidings in question. The spot he 
selected was that on which the points and sidings were put down. 
Mr. Bourne went out a second time; and £90 was agreed to.as the 
cost of the work; but afterwards the railway company offered to 
take a quantity of rubble that was taken out of the sldings, in lieu of 
which they would put in the points and sidings at their own expense. 











termission from six a.m. to seven p.m., ana they had a perfect right 
to do so, as long as they employed only adults, but it was necessary 
that they should be extremely careful. On the evening of the 9th 
ult., he visited the defendants’ mill at half-past six o’cleck, and in 
the yard he found two boys, apparently from nine to eleven years 
old, picking waste; they stated that they were doing so by order of 
the overlooker. The foreman stated that the boys were at work at 
the time alleged, but it was quite unknown to himself. Had he, or 
the defendants, intended to employ the boys beyond the time allowed 
by the Act, they would have had them at work in a less exposed 
slese. With regard to the other two summonses against these de- 
fendants, Mr. Coles stated that on the 13th ult., about a quarter past 
one o’cluck, which was during the dinner hour, he found in one of 
the rooms of the mill a young woman carrying waste from one frame 
to another, There was also a girl in the room who managed to elude 
him, and a boy nameu Thomas Murphy. He could not say positively 
that the latter was at work when he entered the room, but he might 
observe that by the 8th section of the Act a penalty could be impo-ed 
in the case of “ every young person who shall be allowed to remain 
in any room where any manufacturing process is being carried on.” 
The carding engines were running in the room referred to. The 
magistrates fined the defendants £2 in each of the four cases, with 
costs. John Murphy, a_ self-actor minder employed in the 
mill of Mr. Fairweather, cotton spinner and manufactarer, 
Great Ancoats-street, was charged with allowing his brother, 
Henry Murphy, to work between the fixed and traversing part of his 
self-actor mule whilst in rotation, contrary to the 7th Vic., cap. Ld, 
sec, 20, Mr. Coles said in this case he thought it right to summon 
the servant, because, as far as he could ascertain, his master was in 
no degree responsible for the defendant’s conduct. Having pointed 
out the extreme personal risk which “scavengers” underwent while 
cleaning machinery in motion, Mr. Coles stated that on the 13th ult., 
on going into a room in the above-named mill, he found Henry 
Murphy cleaning the mule of the defendant, which was runuing. 
He did not so much wish for a penalty against the detendant as that 
it might prove a warning to him and others hereafter. A printed 
copy of rules hung up in the mill, prohibiting the cleaning of mules 
in motion, was handed in by the manager. ‘The defendant was dis- 
charged on payment of costs. 

The Newcastle Chronicle of Monday, adverting to the trade of the 
Tyne, says :—“ This has been one of the busiest weeks we have bad 
on the Quayside this year. The large arrivals of ships which we 
reported last Saturday has caused quite a stir in all our special trades 
—coal, coke, alkali, and iron. Some of the steam-coal collieries have 
had such a run for coals that they bave had to fill up their old 
“ heaps,” while the coke yards have all been cleaned out, many of 
them not having an ounce leit in stock. This “ran” has, of course, 
only been temporary, and probably before next Saturday will have 
subsided; but there is no doubt a manifest and permanent improve- 
ment in all branches of Tyneside industry. Orders are coming 
in steadily from all parts of Europe, and there is now a fair prospect 
that the dull and lifeless trade we have hitherto had this year is 
about to give place to a brisk autumnal business. 
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Raits.— But few sales have been reported this week. Market dull at our 
quotations, 

Scotch Pi¢-1n0oN has been steady during the week, with scarcely any 
variation in price. ‘he market ciosed at 52s. 9d. Warrants cash, and 
53. 9d. to 54s, three months open, No. 1 Gartsherrie 55s., Coltness 53. 6d.4 

SPKLTER is a trifle tirmer than last week. The stock is 4,232 tous. 

Corrér dull of sale. 

Tix.—A moderate demand continues for English. 
£137, and fine Straits £132. 

Tin Puates without alteration. 


Banca is still quoted 


MOATE and CO., Metal Brokers, 
65, Old Broad-street, Lon:!on, 
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Guascow, Ist August, 1860. 

We have to note a healthy improvement in our pig-iron market, a 
gradual advance to 53s. having been the result of the past week’s operations. 

Yesterday we had a slight fall of 3s. per ton; but to-day the tone of the 
Emperor's letter imparted a share of fresh contidence, and buyers came up 
to 53s., 14 days. We close sellers cash prompt. 

Shipping iron is in improved demand. The exports last week were 
14,710 tons, against 12,405 tons corresponding week of last year. 
Saw AnD Tuomson, Metal Brokers. 





AccIDENT ON TH BLAcKWALL Ratway.—An accident of a 
terrible character occurred on ‘tuesday morning near the Haydon - 
square junction of the Blackwall Railway. ‘The train which met 
with the accident was one from the Nerth London line, due at Fen- 
church-street at 9.25. It was rather a long one, having brought up 
from Kew several carriages required for city excursion traflic, and 
was drawn by a North London engine, No. 20. After leaving Step- 
ney, the train proceeded towards Fencburch-street at the usual speed, 
and passed safely over the line until it arrived in front of the sema- 
am signal at the south side of the line, some few yards from the 

Jaydon-square junction, when the engine left the metals, and took 
a slanting course towards a goods siding, and, after traversing about 
twenty yards, turned sharply round over the up and down lines, and 
then relled over on its side. ‘I'wo composite carriages which were 
next to the engine—the brake being the third—instantly mounted 
the prostrate locomotive, and the remainder of the carriages in the 
train were thrown off the line and crushed in a confused state. There 
were between 300 and 400 passengers in the train. The engine 
driver and stoker sprang off the engine as it swung round and fell 
over, and beyond some bruises they were unhurt. ‘The position of 
the oecupants of the two carriages which had mounted ou the top 
of the engine, which was sending forth volumes of steam, excited 
apprehension; but not one sustained any injury with the exception 
of being bruise}. While measures were being taken to release 
the passengers another accident was nigh occurring. As 
before stated, the North London engine lay completely across the 
main line, including that of the Tilbury, North Woolwich, &c. 
The North London train had passed an up Tilbury train about half 
a mile down the line, and when the accident occurred the Tilbury 
train had approached within a short distance of the spot, and the 
driver had the greatest difficulty in bringing his train to a halt 
without coming upon the prostrate engine. ‘the down excursion 
train, with nearly 1,000 passengers, had scarcely passed the spot a 
minute before the engine rolled on the rails upon which it was pro- 
ceeding ; speedily after the Tilbury train came others from the 
North London, North Woolwich, Blackwall, and Woodford, which 
were obliged to allow their passengers to alight. The Blackwall 
Railway Company attribute the accident to some default or action of 
the engine which caused it to leave the rails. On the other hand, 
the North London Company allege that it arose from the careless- 
ness of one of the Blackwall Railway Company's servants in leaving 
open the switch points facing the Haydon-square junciion, and this 
is confirmed by the driver of the engine, who represents, it is stated, 
that he saw that the points. were open just before he got to the spot, 
and endeavoured to bring up the engine by shutting olf his steam and 
applying the brake, but the rate the train was travelling at rendered 
it impossible. 
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ON HEALTHY DWELLINGS, AND PREVAILING 
SANITARY DEFECTS IN THE HOMES OF THE 
WORKING CLASSES.* 


Amonest the various circumstances of which man is the creature, 
none have a more powerful influence on his physical condition than 
those connected with his dwelling; and in respect to the poorer 
classes, this influence affects him also very seriously as a moral and 
accountable being. : 

In viewing the question of “‘ Healthy Dwellings” under this two- 
fold aspect, as presenting a remedy for much wide-spread physical 
evil, and as pointing to the means of removing very formidable ob- 
stacles to the moral and the religious improvement of a numerous 
class of the community, its double claim on the attention of the 
Christian philanthropist, and on the earnest efforts of all who have 
its advancement in any way within their power, is clearly manifest. 

Believing that the influence of the Ladies’ Sanitary Association 
cannot be directed to an object of greater importance, I felt bound to 
comply with the request made, that I would present, in a condensed 
form, the experience of more than fifteen years, during which the 
study of this question, with its practical a at home and 
abroad, has occupied much of my time. And before doing so, as a 
proof of cordial sympathy with the objects of the association I have 
now the honour to address, it may not be out of place to quote a 
resolution which was proposed by me at the Congrés International 
de Bienfaisance, held in Brussels, in 1856, and was unanimously 
adopted by the representatives of about twenty different countries 
there convened under royal authority :— 

“The Congress declares that it is of public utility that the working 
classes be enlightened by all possible means in regard to the improvement 
and the keeping of their houses in good order. It declares that the in- 
struction of the young in the labouring classes ought to comprise all which 
relates to the cleanliness of their persons and of their dwellings, to the 
benefits resulting from good ventilation, and the evils arising from humi- 
dity. Lastly, it thinks that the study of the science of preserving health is 
one which ought to be rendered accessible to all.” 

The condition of “ healthy,” in regard to dwellings, arises out of 
that which is either local or structural, and may be said, in the 
majority of instances, to be not under the control of the occupants; 
or else it results from circumstances which they ordinarily have the 
means of changing. 

Amongst the class of persons whose advantageous position usually 
gives them the power of choosing a residence, there are, however, 
not a few who, either through ignorance or from want of considera- 
tion, are manifestly insensible to the evils they expose themselves 
to, in a dwelling which is unhealthy as to its locality, or deficient 
as to its sanitary arrangements, until the serious, if not fatal con- 
sequences, are painfully manifest in the state of their own health, or 
that of their family. A single illustration of this fact may be 
drawn from the last annual report of the Registrar-General, where, 

gst other analogous cases referred to, is that of three young 
ladies, nineteen, eighteen, and fifteen years of age, the daughters of 
9 Rentenent-ssieual, who died in the past year at Lyncomb, near 
Bath, from the effects of imperfect drainage. 


Such cases show that the importance of this inquiry is not limited 
to one class of the community,t but that all have a personal interest 
in knowing what are the conditions essential to a “ healthy dwelling.” 
In endeavouring to point them out with precision and brevity, my 
aim will be to avoid the use of technical terms, as much as possible ; 
and with a view to simplify the treatment of the subject, it will be 
considered under the three heads already indicated. Ist, as to that 
which is local; 2nd, as to that which is structural; and, 3rd, as to 
that which may be distinguished as being mainly, though not wholly, 
dependent on the occupants of the dwelling. 

In regard to Locality.—High and dry situations, with a free cir- 
culation of air, whether in towns or in the country, are proverbially 
healthy, whilst those which are low and damp, or surrounded by 
confined air, are the opposite. Experience afforded by the state of 
troops when encamped, or when in permanent barracks, or in hos- 
pitals, is conclusive on this point. It is on record that the mortality 
of troops in Jamaica has been diminished from 120 to 20 per 1,000 
by their removal from the plains to the hills, And it is well known 
that ague, dysentery, and fever prevail in localities where the sur- 
face of the ground is ameny wet and insufficiently drained, or 
where there exists an accumulation of decaying matter, of which 
one sure indication is the p of an ab of flies. Dam 
ness of situation is also productive of mental depression, bodily 
feebleness, and a disposition towards intoxicating drink. 

Wherever, therefore, dwellings are built on naturally wet ground, 
it is essential to their being healthy that ample provision be made 
for draining the soil, as well as for ordinary surface drainage, and 
the carrying off of surplus fluid from the house itself. This neces- 
sity is more manifest in the country than it is usually in towns, as 
their gradual formation and progressive increase has generally been 
accompanied with surface drainage, under some form or other. 
Good surface drainage is, however, peculiarly necessary in towns 
built on an uneven surface, as is the case with the metropolis, which 
has been built on low hills, in the midst of an imperfectly reclaimed 
swamp, and is partially underlaid by a stratum of peat. The lower 
levels on either side of the Thames, where the drainage has been 
most inefticient, are well known to have been much more severely 
visited with cholera than the higher parts of the metropolis. Dr. 
Farr tells us that, taking the mean of the cholera epidemic of 1848 
and 1854, in London, nearly 15 per 1,000 of those living under 10 ft. 
of elevation, died to 1 per 1,000 of those at the highest elevation, 
and that if London be divided into terraces of different degrees of 
eleyation, the mortality from an epidemic of cholera is, in round 
numbers, inversely as the elevation. 

The providing efficient means for house drainage, as well as a good 
surface drainage, is a duty which, in the case of towns, obviously 
devolves on the public authorities. The consequences of a past 
neglect of this duty have been recently manifested at Windsor, where 
the prevalence of fevers and choleraic complaints having led to an 
investigation, the drainage of the town was found to be very defec- 
tive; whilst, on the contrary, at the castle, a separate and perfect 
system of drainage having been provided, no disease existed there. 

In house drainage, one valuable modern improvement is the use of 
glazed earthenware tubes, which should invariably be kept as much 
as possible without the building ; and especial care ought to be taken 
that the pipes which discharge into them are properly trapped, in 
order that they may not become a medium for the escape of foul air 
into the dwelling. Cesspools under basement floors have been the 
cause of sickness and deaths innumerable. During the cholera in 
1849, to my knowledge, several cases, wholly traceable to this cause, 
occurred in one house. Whenever these latent sources of mischief 
are discovered they should be removed as quickly as possible. The 
experience of an eminent sanitary engineer leads me to believe that 
in many houses of the first magnitude, both in the metropolis and in 
the country, which are not of recent construction, this evil exists, as 
well as that of defective drains, causing the ground under the house 
to become sodden with fetid matter. The gases which originate from 
these sources and diffuse themselves over the dwelling, constitute 
one of those conditions of local impurity which exercise a powerful 
influence, when the state of the atmosphere is favourable to an out- 
break or spread of cholera, fever, or other kindred complaints. 

For an ample supply of pure water, one of the most important 











_* Read by Mr. Henry Roberts, F.S.A., at the South Kensington Museum, 
18th July, 1860, on behalf of the Ladies’ Sanitary Association. 


t That such studies might be useful to public men is evident from a 
stat t very tly made in Parliament, with reference to Netley 
Hospital, which was denounced as the most mismanaged public affair in 
this country, and its site declared to be. in a sanitary point of view, most 

proper for a hospital. Mr. Sydney Herbert said, ‘‘ that it had not been 
spoken of a bit too severely in the discussion, and when the plan was 
first proposed, himself protested against it, but the House did not su 
port him ;” and he added, ‘* Ill adapted as our military hospitals no dou 
London heplns gute capped. anything te hind inte worm milary 

u an ing to ound in the worst mi 
establishments of that kind.” _ ~~ 











accessories to a healthy dwelling, the public authorities should, in 
the case of towns, be held responsible. The contamination of our 
rivers, by their being unscrupulously and at the same time most 
wastefully made the receptacles of sewage, has rendered them ve 
generally incapable of supplying the neighbouring population wit 
wholesome water. That drawn from wells is not unfrequently im- 
pure, though its sparkling appearance and freshness to the taste 
might 1 to the contrary supposition; in towns this is generally 
caused by an infiltration from some a drain, cesspool, or 
other deposit of putrifying matter. y such instances in the 
metropolis might erred to; one was recently mentioned to me 
by the medical officer to the General Post-office, as having been the 
cause of much internal derangement to several of the employes in 
that establishment, and which had led to his recommending the use 
of Harrison’s moulded carbon filter. In the last report of the Re- 
gistrar-General, reference is made to a well at Sandgate, as contain- 
ing 40°96 grains of impurity per gallon. 

Tesssusss my | taken in many places have oy much good 
in respect both to drainage and to the supply of water. The noble 
example set by Glasgow ey deserves the highest praise. The 
purity of the water now abundantly drawn for the supply of that 
city from Loch Katrine, a distance of 34 miles, and which 
has involved an outlay of about £1,500,000, may be judged of 
by the following figures, which represent the total amount of 
impurity in grains per gallon. In the water wy to Glasgow 
from Loch Katrine, 3°16. In the water supplied to London, 
according to the returns for May last, by the leading companies,— 
Chelsea, 17°84; Grand Junction, 17°95; New River, 18°52; West 
Middlesex, 20°08; Lambeth, 20°80; Kent, 21-68. 

For dwellings in the country good drainage and ready access to 
pure water are not less essential than they are in towns, and they 
—— therefore, to be made the subject of deliberate investigation 
before the locality of a dwelling is fixed on. 

Gravelly soil is unquestionably the most healthy, and next to it 
one of sand. The embosoming in trees should be avoided; loose 
soil close to the house is frequently a cause of damp, which might 
be remedied by a flagging of stones, covering a dry drain formed 
round the building. Care should, therefore, be bestowed in regard 
to the surface of the ground round a dwelling, as well as in the 
selection of a site. 

The influence of aspect on the salubrity of a dwelling is too often 
overlooked: in preference to all others, the south should be chosen. 
In towns the difficulty of obtaining a sunny frontage may frequently 
be great, if not insurmountable; Sat the value of having the sun's 
rays for some portion of the day within the dwelling, especially in 
the rooms occupied by children or by invalids, should never be 
forgotten. I could point to a large convalescent asylum in the 
country, so arranged that the spacious gallery used by the patients 
for exercise, and where much of their time is passed, is for the greater 
= of the day without the cheering and warming rays of the sun. 

know not whether in this instance it was the case, but such mis- 
takes are very likely to arise out of the prevailing mania for the 
choice of plans in competition, which are often made by novices and 
selected by incompetent judges, instead of experienced profvssional 
advice beirg taken. 

In particular localities diseases which formerly prevailed have, 
under the influence of sanitary improvements, such, especially, as a 
free circulation of fresh air, efficient drainage, and cleanliness in the 
houses and the persons of their occupants, greatly diminished, and 
in many instances entirely ceased. This has been the case to a 
remarkable degree in some of the valleys of Switzerland, where the 
painful disease in the neck called “ goitre,” and the species of idiotcy 
called “cretinism,” formerly prevailed much more extensively than 
they do now. Remarkable instances have been mentioned to me in 
that country of the sad consequences to children born and reared in 
a low and damp ground story, whilst those in the floor above were 
perfectly ore os 

The beneficial results of sanitary improvements effected in several 
of our large towns within the past ten years are very manifest. I 
select three out of nineteen returns which have been obtained. In 
the metropolis the death-rate has been reduced from 25 in 1,000 to 
about 23; at Croydon, the reduction has been from 28 in 1,000 to 
22-9; and at Liverpool, from 39 in 1,000 to 27. Knowing, however, 
as we do, that the nornfal standard is certainly not above 17 in 
1,000, these results should only be regarded as a proof of our respon- 
sibility, and an encouragement to perseverance in the discharge of 


duty. 

How greatly sanitary science has in past days been neglected, even 
in cases where, of all things, health ought to be considered of primary 
importance, may be ju of from an observation made very recently 
by the Dean of Christchurch, in reference to the removal of West- 
minster School—“ Eton,” he said, “is notoriously unhealthy; 
Winchester is in a —— Harrow and Rugby without water.” 

Before passing on to the next head, I observe, in reference to the 
local position of buildings in towns, that, if the streets around them 
are of sufficient width, and there is no obstruction to the current of 
air, a in towns may be better ventilated when they are 
moderately high, than when they are low and surrounded by higher 
buildings which exclude a free circulation of air. Nothing can be 
worse in this respect than the narrow courts terminating in a 
cul-de-sac, which are so numerous in London and in many other 
towns, small as well as large. 

The vast extent of ground in London covered by low buildings, 
tenanted by the poorer classes, will account for the much larger area 
occupied by houses in proportion to the number of inhabitants than 
there is in Paris, a fact which may suggest the practicability of 
increasing the provision of dwellings for working people near their 
occupations, and at the same time improving their healthiness. As 
a practical illustration of the advantages which might be derived 
from the destruction of existing streets of low and miserable tene- 
ments, and the replacing them with lofty and suitably arranged 
dwellings for the working classes, 1 may refer to two streets, both of 
them close to New Oxford-street ; one on the south side, which leads 
out of George-street, is the notorious Church-lane; the other is 
Streatham-street, which lies to the north of New Oxford-street, 
leading out of a continuation of George-street. Let any one take 
the trouble of standing at the ead of Church-lane, I do not ask him 
to go down it, but merely to look, and then turn his steps to the 
neighbouring ae in Streatham-street, “ The Model Houses for 
Families,” where, if he enter the quadrangle, and pass along the 
galleries which give access to the distinct dwellings for fifty-four 
families,{arranged in five fireproof storeys, he will have ocular demon- 
stration of the benefits which may, without pecuniary sacrifice, be 
placed within reach of the working classes; and he may also, b 
visiting at the same time the ‘‘ Model Lodging-house” for 104 single 
men, in George-street, learn the t of dation and 
comfort which can be given on the self-supporting principle, for the 
payment of 4d. per night. 

Having already noticed, under the head of “ Locality,” that a 
free circulation of pure air, an efficient drainage, and an ample 
supply of good water, are indispensable requisites to a healt 
dwelling, we come now to inquire, secondly, what is essential in the 
structure of a dwelling to its being healthy ? 1, It must be dry. 
2. Warm. 3. The number and area of its apartments must be in 
proportion to the number of the occupants, and a due provision be 
made for a well-ordered family life. 4. It must be well lighted. 
5. It must be properly ventilated, and entirely free from noxious 
vapours of every kind. 

1. In order to a house being dry, it must stand on a dry founda- 
tion ; and where this is not otherwise obtainable, artificial means 
should be adopted, either by forming a stratum of concrete, varying 
in depth according to circumstances, but never less than 12 in., or 
by bedding slate in cement, or laying asphalte through the whole 
thickness of the wall, under the floor level. The ground floor should 
be raised not less than about 8 in. above the external surface, and 
where there is no basement story, and the floors are of wood, they 
should be ventilated by means of air-bricks built in the external 
a the ground being excavated to the depth of not less than 

in. 

The walls must be weather-proof, of sufficient thickness to secure 
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dryness and warmth. On the facilities for ae pe the material 
may depend whether brick, stone, or flint be used; whichever it be, 
good mortar is essential to dryness. In some places concrete, Pisé, 
or cob, with an external facing of plaster, may be employed with 
advantage, provided the foundation be dry. Hollow walls conduce 
greatly to dryness and warmth ; and with stone or flint externally, 
a lining of brick or tile, with a small hollow space left between, is 
an effectual means of securing both these benefits. A glazing on 
the external surface of brickwork is an effectual preventive of damp, 
and it is to be regretted that suitably glazed bricks are not easily to 
be obtained at a moderate price. 

Whenever, for the sake of economy, a ground-floor is laid with 
brick or tile, it is essential that there should be a dry bed beneath it. 
Hollow bricks, if well made, may, with advantage, be used for this 
purpose, and will prove warm and durable. In some parts of the 
country lime and sand floors are pretty generally used for cottages, 
and when properly made are said to last upwards of forty years. 
Stone or slate is, of course, preferable to either, in places where there 
— wear. Bedrooms ought, in our climate, to have boarded 

ors. 

It is a false economy to use inferior or unseasoned wood in any 
part of a dwelling, whilst the cracks and shrinkages caused thereby 
are often prejudicial to health. 

For the covering of roofs, tiles aresgenerally found to be warmer 
in the winter and cooler in the summer than slate, and, requiring 
less lead, are more economical. In some situations, however, slate 
more effectually excludes the weather, and is, on that account, pre- 
ferable. Projecting eaves should invariably have gutters, to prevent 
the drip, which renders the walls and foundation damp. 


How greatly dryness on ship-board, which is the sailor’s dwelling, 
is conducive to health, may be learnt from a fact stated by Captain 
Murray, R.N. After being for two years in her Majesty's ship 
Valorous, amongst the icebergs of Labrador, he proceeded thence to 
the Caraccas and the West India Islands on a long cruise, and 
returned to England “without one casualty, or, indeed, having a 
single man on the sick list.” After describing the especial care 
taken to secure perfect dryness in every part of the vessel, Captain 
Murray says, “I am satisfied that a ship will always a 
healthy one in any climate.” 

2. The warmth of a dwelling depends not only on its aspect, its 
dryness, the materials used, their proper application and substance, 
as I have already noticed, but also on the structural plan, and par- 
ticularly on the relative position of the doors and fire-places, as well 
as of the windows and spaces for beds; which should be so contrived 
as that the occupants are not exposed to draughts. 


It is surprising that, with all our regard for comfort, we should 
not more frequently, by the use of double sashes, which are so com- 
monly used in many parts of the Continent, endeavour to modif 
the effects of our variable climate, and retain more of the small 
portion of genial warmth which passes into the room from our 
wastefully constructed open fire-places, The artiticial warming of 
— will be referred to hereafter in connection with venti- 
ation. 


3. It is essential to a healthy dwelling, that the number and area 
of the apartments be in proportion to the number of the occupants, 
and that suitable provision be made for all that appertains to a 
well-ordered domiciliary life. The question of the amount of space 
required for health being greatly dependent on efficient ventilation, 
will be considered hereafter under that head. Suffice it at present 
to say, that the scale of accommod ition in most dwellings, depends 
in a great measure on the means and circumstances of the occupants; 
as these vary so much, all that 1 can attempt is to point out the 
minimum provision which should be made in the country for a 
labourer’s family, consisting of parents and children of both sexes. 
There should be a small entrance-lobby, a living-room not less than 
150 ft. in area, a scullery of from 60 ft. to 80 ft. area, in which there 
should be a stove or fire-place for use in summer, as well as a 
copper and sink; there should be also a small pantry. Above 
should be a parents’ bedroom of not less than 100 ft. superficial, and 
two sleeping-rooms for the children, averaging from 70 ft. to 80 ft. 
superficial each, with a distinct and independent access. Two of 
the sleeping-rooms, at least, should have fire-places. There should 
also be a ventilated and well-drained closet, and suitable receptacles 
for fuel and for dust. The height of the rooms, in order to their 
being healthy, should be scarcely less than 8 ft., and even 9 ft. would 
be desirable, but for the extra expense. With a view to ventilation, 
the windows should reach nearly to the ceiling, and the — part 
be invariably made to open. For examples of such dwellings, I 
—~ | refer to the model ——_ for twenty families, built in 1852 
and 1853, by the Windsor Royal Society, from plans I had the 
pleasure of giving to the society; they have continued to be let at 
rents which, with careful management, have returned from 4 to 5 per 
cent, net on their cost, clear of all expenses. 


To revert again to the essentials in the construction of a healthy 
dwelling, I add, that the smoking of chimneys, if not caused, as it 
often is, by the want of sufficient air in the apartment, or by bad 
management in the first lighting, or in the putting on of fuel, 
generally arises from some defect in the construction of the flue, and 
not unfrequently from its being too large for insuring a continuous 
upward current. Nine inches square, or, which is preferable, 11 in. 
diameter, is a size sufficient for all ordinary chimneys. Especial 
pains ought to be taken to avoid smoke, an evil which so tly 
contaminates the air, and proverbially has but one parallel in the 
category of domestic grievances. Of Dr. Arnott’s smokeless fire- 
place I shall have occasion to speak hereafter in connection with 
ventilation. 

The use of lead for water-pipes, and especially for cisterns which 
are to hold drinking water, ought to be dispensed with as much as 
possible, on account of the injurious effects produced by the chemical 
action which frequently takes place when the water is soft. Iron, 
properly varnished, may be substituted for both purposes; and for 
cisterns, slate is a very suitable material, The oflensive smell which 
often proceeds from sinks of ordinary stone or of lead, renders the 
substitution either of slate, of glazed stone ware, or of enamelled 
iron, very desirable, wherever it be practicable. 

4. A dwelling, to be healthy, must be well lighted—a dark house 
is not only gloomy and dispiriting, but always unhealthy. We 
know on high medical authority, that “the amount of disease in 
light rooms as compared with dark ones is vastly less.” Light 
ought to be diffused over the whole dwelling, so that no dark 
corners be left to invite a deposit of that which is untidy or offen- 
sive. 

Happily ae motive which in time past led so much to an exclu- 
sion of the light of heaven no longer exists; and though ages may 
pass ere the evils resulting from a vicious legislation are entirely 
swept away, yet the removal of the tax on windows, and of that on 
glass, must, amidst much to discourage those who have long and 
zealously laboured in the cause of sanitary amelioration, be regarded 
as most valuable concessions in its favour. 

5. Proper ventilation, efficient warming, and entire freedom from 
noxious odours, constitute, with the four points already noticed, the 
sum-total of those essentials to a healthy dwelling which are de- 
pendent on locality and structure. 


The question of ventilation is of the first im nee, though, 
judging from the neglectful indiflerence of multitudes, its value is 
far Sen being duly appreciated by the educated, and even by some 
in the scientific p Be a of the community. Were it otherwise, the 
closeness perceptible on entering — of their dwellings, the 
oppressive heat of the rooms, the sickening fustiness in the a 
ments occupied by the servants, and too frequently in those of the 
children, would certainly not exist. In halls and Gone me 
well as in schovls and other places of public resort, how often 

the atmosphere become unbearable through the neglect of an efficient 
application of known laws. I name but one instance—that of the 
large room of the Society of Arts on a crowded night. Many 
others might be added, 
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In hospitals* the want of due attention to this important branch 
of hygienic science has too often led to the aggravation of disease 
and the destruction of human life. It is recorded of one hospital 
that the deaths, which before the ventilation were one in six, were 
after ventilation reduced to one in twenty. 

Mr. Rawlinson, the sanitary commissioner, when testifying to the 
marvellous results of the introduction of sanitary measures in the 
Crimea, says, “ The first requisite in all cases was improved ventila- 
tion.” The opinion of Miss Nightingale on this, as well as on other 

oints which come within the scope of our inquiry, are so well 
Same that a frequent reference to them might deemed super- 
fluous; I cannot, however, withhold a quotation from such eminent 
authority, which strengthens my general argument. Alluding to 
the enormous mortality of children, Miss Nightingale says, “ The 
causes are perfectly well known; they are chiefly want of cleanli- 
ness, want of ventilation, want of whitewashing,—in one word, 
defective household hygiene.” ; F 

It is with ordinary dwellings that our observations have chiefly to 

do, and when we 1 ber the ber of hours passed within 
doors by every human being in a civilised state, it will be manifest 
that the breathing of vitiated air for so large a portion of the 
twenty-four hours must be as injurious as living on unwholesome 
food. 
A remarkable proof of the influence which ventilation has on 
health was given some yegrs since at Glasgow. In a block of 
buildings known as the barracks, which contained a population of 
500 persons, 57 cases of typhus fever occurred in two months, and 
within the year there were about 100 cases. A medical gentleman 
had them ventilated by carrying a pipe from the upper part of each 
room into the shaft of a neighbouring factory chimney; the result 
was, that in eight years only four cases of = occurred. 

The cubical space required to keep a healthy man in full vigour 
is a question of much importance, and one on which very different 
opinions have been expressed. Lxperience gained in poor-house 
dormitories, prisons, &c.,¢ has led to the conclusion that from 450 to 
500 cubic feet are requisite, and that the ventilation should be such 
as will ciuse an entire renewal of the air about once in the hour. 
Observations made at the model lodging-house in George street 
St. Giles’s, which is a coniiicd situation, satisfy me that the cubical 
space of 535, which is proviced in the dormitories of that building 
for each inmate, is, with »ioper ventilation, abundantly sufficient 
to render them healthy ; such was proved to be the case even when the 
cholera raged in the neigh! ourhood, and had not a single victim out 
of the 104 men who lodged within its walls. From this fact I think it 
reasonable to infer that the cause of unhealthiness in the W ellington 
Barracks, where the cu'‘cal space per man allowed in the dormi- 
tories is stated to be 500 it., must be caused, not by want of space, 
but by some other existing evils, particularly defective ventilation, 
pointed ¥ut in the report made to the General Board of Health by 
the commission on warming and ventilation. ; 

As mistakes with regard to space may create imaginary difli- 
culties, and either impede sanitary reform or cause a serious un- 
necessary expenditure,t I think it of use to notice an error on this 
point, made in a recent article on “ Labourers’ Homes,” in the 
Quarterly Review, where it is stated that the Lodging-house Act 
requires an allowance of 700 cubic feet per person. On inquiring of 
the Assistant Commissioner of Police as to the fact, I learned “ that 
30 ft. superficial is the space allowed to each lodger in the metropo- 
litan common lodging-houses, the rooms averaging 8 ft. high (which 
is equal to 240 ft. cube), and that 50 ft. superficial is allowed to each 
police constable lodged in a station or section house, the rooms on 
an average being 9 ft. high” (which is equal to 450 cubic feet). 

All dwellings should be so constructed as that they may be every- 
where accessible to pure air, and free from stagnation in any part. 

The state of the surrounding air has rily much ind e 
on that within the dwelling, and the renewal of the latter should 
always be sought from the purest source, instead of the supply being 
drawn, as it often is, from a low, damp situation, or a contined 
internal court. 

It is unnecessary for me to describe on this occasion, as I have 
done elsew here§ the component parts of the air, or the process of 
its deterioration in passing through the lungs, or the other sources of 
impurity, and the many accessory influences in and about a dwelling 
which tend to vitiate the air within: some of these have been 
already noticed, and others will be referred to hereafter, in their 
proper place. ‘Ihe main practical question is, in what way the air 
which has become vitiated can be renewed with a supply of pure 
fresh air, without the creation of a draught injurious to the health ? 
To do this the air must enter copiously, but almost imperceptibly, 
and when used, its exit should be both complete and continuous. 

Ventilation is of two kinds, natural and artificial; the former 
being effected by means of windows and doors, with the crevices 
round them, as well as by chimneys and fireplaces, which are im- 
portant agents in natural ventilation, and may also, by scientitic 
arrangements, be made conducive to an efficient system of artificial 
ventilation, peculiarly applicable to dwelling-houses. : 

It must be obvious that improvements ea ily adopted in new are 
not always applicable to old buildings; but, as far as circumstances 
allow, they should be carried out from a conviction that pure air is 
indispensable to a healthy state of body and mind. 

Windows, properly constructed, made to open at the top as well as 
below, and suitably placed, afford the most ready means for the 
natural ventilation of dwellings, besides which are the contrivances 
of louverts, of perforated glass, zinc, tin, &c. 

Whenever a tire is lighted in a room, the lower stratum of air is 
immediately cet in movement; a current of air is established from 
the crevices round the doors and the windows, or from any other 
openings, towards the chimney, whereby much of the vitiated air is 
carried off. This process of ventilation takes place in a slight de- 
gree when there is no tire in the chimney, and therefore bed-rooms 
are much more healthy with a chimney than without. 

An independent supply of fresh air may be introduced into most 
rooms which have a fire-place by conveying it through a pipe or 
channel, formed under the floor or in the wall, to an air-chamber 


* Infection acts through the air. Poison the air breathed by individuals, 
and there is infection, Sick people are more susceptible than healthy 
people, and if they be shut up without sufficient space, and sufficient fre 
air, there will be produced not only fever, but erysipelas, pyemia, and the 
usual tribe of hospital diseases.” 

‘In every such example the ‘infection’ is not inevitable, but simply the 
result of carelessness and iguorance.” 

**In solid built hospitals the progress of the cases will betray any cur- 
tailment of space much below 1,500 cubic feet. In Paris 1,700, and in 
London 2,000, and even 2,500 cubic feet are now thought advisable.”— 
Miss Nightingale’s Notes on the Saniiary Condition of Hospitals. 


+ The space allowed in the cells of prisons should not be regarded as an 














absolute criterion: at the Model Prison, Pentonville, there are about 8u0 | 


cubic feet. 


t The Report of the Government Commissioners above referred to says at 
folio ¥9 :—** Under all the circumstances, we would urgently direct the atten- 
tion of the Minister at War and the Horse Guards to the absolute necessity 
of providing more room and acconimodation for the soldier in barracks ; 
and, inst of 500 cubic feet of space, that 700 to 800 cubic feet should be 


allowed per man, or, as in the case of the Wellington Barracks, that only | 


ten persons should occupy the space allotted to sixteen; and that these re- 
gulations should be enforced as soon as extra spaces can be provided 
throughout the whole of the United Kingdom.” In a previous part of the 
report, at folio 92, are found the following apposite remarks, which 
scarcely appear to have emanated from the same mind :—* The continuous 
removal of impure air, as it arises, is of very much r importance than 
the cubical contents of air in a room.”—“‘ In the rs’ rooms, which are 
constantly occupied, the amount of cubical space can be of very little im- 
portance, fur how lofty soever the rooms may be, unless the heated and im- 
pure air can pass away, the s will see be scenates Sy St See oe 
respiration, and the greater or less size of the room will only resolve itself 
into a little more or a little less time before the air is brought into an im- 
pure condition.”—‘ The soldiers’ rooms are about 12 ft. in h t. With 
good ventilation, this might be reduced to 11 ft., or even to 10 ft. without 

lisadvantage.” 

§ In a lecture entitled, ‘‘ Home Reform,” an address to working people 
on the improvement of their own dwellings. Published by the Labourers’ 
Friend Society, 21, Exeter Hall, 
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constructed at the back or sides of the stove, in order that it should 


be there warmed before entering the room. The same, or a separate 
pipe or channel, may also be used for feeding the fire with air, inde- 
pendent of that in the room, for which purpose it should pas out 
at the cheeks of the stove, rather than beneath the grate, which is 
liable to cause a diffusion of dust in the room. Such an indepen- 
dent supply is calculated to prevent the chimney from smoking, as 
we'l as culd draughts passing from the windows and doors to the 
fire. It also renders chimney ventilating valves more certain in 
their action than they often are, owing generally to an insufficient 
draught in the chimney, which causes an emission of smoke into the 
room. These valves would be invaluable for the discharge of 
vitiated air, which is their intended purpose, were it not for this 
occasional ingress of smoke. The most effective means of avoiding 
that evil is the carrying up an independent flue in close contact with 
the smoke flue constantly in use: the air within it is by that means 
rarified, and the actiou of the valve rendered more efficient. Tubular 
flues, made double for this express purpose, are found to answer 
well, and hae the advantage of occupying but little space. 

The best remedy for an egress of smoke, in cases where the valve 
is fixed in the p Pooks flue, is Dr. Arnott’s smokeless grate, with 
the draught duly regulated by a contraction of the vacant space 
over the tire. These grates have also the advantage of economising 
fuel considerably. 

With regard to the ordinary grates in use, I may here remark 
that they are alike wasteful of beat and fuel, both of which would 
be much economised by the substitution of a stove projecting slightly 
into the room, and combining the chief advantages of Dr. Arnott’s 
ventilating stove* with the cheerful open fire-place.t I have seen 
some such stoves in use on the Continent, and believe that the only 
valid reason against their adoption in England, beyond the force of 
custom, is the difliculty—not, however, an insurmountable one—of 
applying them to our fire-places with their ornamental chimney- 

leces, &c. 
. In reference to fire-grates generally I would recommend, as one of 
the most useful modern improvements, the forming the back and 
the linings with fire-brick instead of iron. 

The intimate connection between warming and ventilation has 
led to a digression, in returning from which I would remark that 
the greatest difficulty to be overcome in all arrangements for natu- 
ral ventilation, which provide an exit for the vitiated air, separate 
from that by which fresh air is introduced, is the securing that it 
should always thus act, and not become the medium of ingress for 
cold air, as is often the case, on a change of temperature in the 
apartment, when no artiticial means to prevent it are provided. 

Gas is sometimes used for this purpose, in order to rarify the air. 
I have successfully applied it within a shaft or tube of wood, placed 
behind a square of glass.{ The air enters through perforated zinc, 
having a fall-down hopper before it. The apartment, or rather 
series of dormitories, one above the other, thus receive from the 
same quarter the combined benetit of light and ventilation. 

Tubes of wood, perforated with holes, or having chinks at the 
angles, may with advantage be fixed for ventilation in the angles of 
the ceilings to common rooms, or be carried across the ceilings, in 
which latter case they have occasionally been used for admitting 
fresh air, as well as for the exit of vitiated air.§ ‘These tubes dis- 
tribute the air more generally, and are not liable to be closed, as is 
the case with Sheringham’s, or the cottage ventilator made by Hart. 
Where, however, tubes are not used, the most simple way of intro- 
ducing fresh air, apart from a window ventilator,|| is by fixing one 
of the ventilators just named in an external wall near the ceiling, 
with an air-brick outside. In small rooms with a fire-place, this 
addition to the usual means of changing the air generally suffices to 
keep them in a healthy state. Atthe same time, it is desirable that 
there should be an opening for the escape of vitiated air near the 
ceiling. This is most indispensable in small bed-rooms without a 
fire-place, In some instances it may be effectively done by means 
of a pipe carried through the roof and bent at the top; in other 
cases, an opening may be made over the door, with perforated zinc 
fitted in. Perforated or ventilating glass may, in some situations, be 
used; and it should be remembered, that where openings can be 
formed on the opposite sides of rooms, the air will be most speedily 
and effectually changed. 

Amongst various devices for effecting ventilation without artificial 
aid, is that of Mr. McKinnell, which has been much used in Glas- 
gow, and lately in England. It combines the admission of fresh air 
by an outer tube, surrounding an inner tube, through which the 
vitiated air should constantly ascend and make its escape. The 
tubes are fixed in the centre of the ceiling or roof, and by a broad 
flange or fan, extending from the inner tube, below the level of the 
ceiling, and reaching beyond the outer tube, the pure air is diffused 
asitenters.Q The certainty of a uniform action is required to render 
this ventilator perfect; but that is probably unobtainable without 
some such artiticial appliances as I have now to speak of. 

Artiticial ventilation is ordinarily effected by the action of valves, 
fans, pumps, screws, furnaces, stoves, or other artificial heat, including 
gas, and a variety of contrivances, whereby air is either drawn out 
or forced into the apartment. In the one case the space occupied by 
the vitiated air which is withdrawn is replaced by an admission of 
pure fresh air; and in the other the pure air forced into the apart- 
ment causes a displacement of the vitiated air, for the escape of 
which due provision must be made. In both cases a just proportion 
between the volume of air which ought to enter, and that which 
should be expelled, is necessary ; and in order that the fresh air may 
be adapted for use at all seasons of the year, means must be provided 
for warming it, prior to its distribution in the apartment. The best 
means for effecting this is by bringing it in contact with heated 
tire-brick, suitably arranged in stoves or furnaces. When heated iron 
is used for this purpose, the air is liable to be deteriorated, or, as is 
commonly said, burnt. Hot water, which is similarly employed, 
has not this injurious effect. 

Nothing can be more inconsistent with a agen A system of warm- 
ing than those arrangements which provide only for raising the 
temperature of the air already in the apartment, vitiated as it may 
be. Such is mostly the case when the German hot-air stove is used, 
and also when hot water is circulated in pipes through the apart- 
ments; but either may be employed with impunity as an auxiliary 
to an open fire. 

The question has been much discussed here as well as in Paris or 
Brussels, whether suction or propulsion be preferable as a motive 
power for effecting the change of air in ventilation, and after 
examining both systems in their practical application, the latter 
appears to me decidedly preferable, excepting in peculiar cases, 
where the power of suction may be more readily applied. 

When fresh air is forced into an apartment, through suitably 





* It is to be regretted that the public should suffer from the disinterested- 
ness of the scientific inventor of this and other valuable appliances for 
warming and ventilating our dwellings, in consequence of their proper 
manufacture and application not being secured by a patent right. 

+ Professor Hosking, in a lecture at the Royal Institution, suggested the 
rudiments of construction for a stove of this description. In his work, 
entitled ‘‘ Healthy Homes,” many valuable practical suggestions are made 
on warming and ventilation generally. 

¢ This application was made in 1847, at the dormitories of the George- 
street Model Lodging-house. 

§ In the appendix to Dr. Arnott’s work on the smokeless fire-place, a 
description of the latter application of these tubes at the dormitory of the 
Field-lane Ragged School will be found ; and in the Rev. Henry Stuart's 
work on the * Social Condition of Agricultural Labourers in Scotland,” at 
folio 50, is described the mode of applying the tubes 2 in. clear, which are 
used in small bed-rooms with great success. 

A and cheap cottage ventilator may be made with a triangular 
piece of zinc fixed in an upper angle of a window, and perforated in the 
centre, a rim being formed round it to receive a movable cover, which may 
be hinged. 

{ Properly conducted experiments can only decide the practical value of 
the objection to the admission of fresh air in the upper part of the room ; 
on the ground that the air vitiated hope | which ascends in conse- 
quence of its relative lightness, is in that case only diluted, and not entirely 
replaced by pure air. A simple test whereby the deterioration of the air 
could be readily ascertained is a great desideratum. 





placed openings, it b more generally diffused than it dees 
when its entrance is dependant on the withdrawal of the vitiated air 
| by means of suction, the tendency of which is to draw the fresh air 
| towards the point of exit, instead of leaving it to disperse and cir- 
culate freely. Suction involves the further disadvantage of setting 
in movement whatever noxious vapours may be within its reach. 
My object in giving these latter details, which are mainly appli- 
cable to artificial ventilation, will be misunderstood if it were in- 
ferred that I would, under any circumstances, dispense with an 
ample pies for natural ventilation in dwellings—at all events, 
uutil the science be more thoroughly mastered, and its practical 
application more simplified than the Report of the Government 
Commissioners on Warming and Ventilation, before referred to, 


would prove it to be. 
( To be continued.) 








STREET RAILWAYS. 
By G. F. Traxy, of Boston, U.S. 

Tue age of omnibuses in crowded cities has passed; the age of 
horse railways has commenced. America has introduced the new 
invention of relieving crowded streets by giving additional facilities 
for travel; and Europe must sooner or later adopt a similar system. 
While on a recent visit to the United States, I was surprised to find 
the progress that had been made in what the Americans call horse- 
railways. In the cities of Boston, New York, Philadelphia, Balti- 
more, St. Louis, and Cincinnati, the railway cars were displacing 
omnibuses in all the large streets. Like all practical, labour-saving 
inventions, the people first oppose, then advocate them. They have 
already become a public utility; and Americans would miss their 
railway cars as much as the English would their penny-postage 
system. The horse-railway is a fixed fact. It has had a fair trial, 
and has met with striking success. ‘The horse-railway is creating, 
and will continue to create, the same revolution in large cities that 
the telegraph on land and the electric cable under the ocean has done 
in commerce. As the locomotive supersedes the stage-coach on the 
shore, and the steamboat displaces the sailing-vessels on the sea, so 
will horse-railways make omnibuses give way to the force of 
progress. 

The railway from Liverpool to Manchester, in your recollection, 
astonished the world: now there are 70,003 miles!’ Brunel’s genius 

rogressed from the Great Western of 2,000 tons to the Great 
astern of 20,000 tons in twenty years. Now a thousand steam 
vessels connect the mother land with her colonial children, as the 
arteries carry life from the heart. 

England, first in iron railing the country with steam, is last in 
iron railing the city with horse-power. ut the enterprise that 
stimulated the Thames Tunnel, the Tubular Bridge, the Crystal 
Palace, and Great Eastern, will not long submit to the miserable 
steam-packets from England to France, ferry-boats from Liverpool 
to Birkenhead, or to omnibuses blockading the leading thoroughfares. 
The latter enterprises, I am confident, on the improved system, would 

rove as great financial successes as the former have financial 
ailures. Although the Americans have seized the idea, and are 
practically demonstrating it by introducing horse-railways into all 
their large cities, as if it was a modern invention, I find that there 
is nothing new after all in the system, except its application for 
passengers. A century ago tramways were used in England. 

Cesar’s military roads from hill to hill still mark the Romans’ 
track. First pack-horses transported the products of the land from 
place to place. Even a hundred years ago this was the custom in 
Scotland ; in fact, in some places in the highlands, and some of the 
hilly parts of Wales, it is the practice of to-day. Wooden sledges 
drawn by horses succeeded ; then wheel carriages — afterwards 
wooden tramways—and last came what the Egyptians used in the 
age of the pyramids, and the Chinese during he Christian era— 
canals; the first in England was made in 1756. ‘The Asiatic prac- 
tice of laying down timber in bad roads most likely introduced the 
wooden rail. Down to the Elizabethan age coals from Newcastle 
were taken in carts or in panniers to the sea. Wooden railways 
were introduced previous to 1649. Two tons were a good load for 
one horse on the wooden rail; this is now about the weight of the 
passenger car. In 1738 cast-iron rails succeeded wood. In 1752 
iron wheels were made, but the carriages were not linked together 
till 1763. Six tons of rails were made by the Colebrookdale Com- 
pany for their tramway on the 13th November of that year; and 
the Ebbw Vale Company, nearly a century after, are olties their 
first 300 tons of street rails for the Birkenhead Street Railway. In 
1805 malleable rails were made at Wall-bottle Colliery, Newcastle- 
upon-Tyne. 

After horse-power came steam. Savery reduced to practice, in 
1663, the Marquis of Worcester’s suggestion in the “ Century of 
Inventions.” Newcomen made improvements in 1707. The cylinder 
and piston high-pressure engine came in 1720. These engines were: 
used to pump water, but Dr. Besoin suggested to Watt, in 1759, the 
idea of making steam move wheel carriages. ‘The Surrey Iron Railway 
Company, in 1801, was the first railway act passed in the kingdom. 
In the year that Wellington and Napoleon were born, 1769, Horn- 
blower introduced his patent. In 1782 Murdock made his model- 
engine. Trevithick and Vivian, in 1802, reduced theory to practice, 
and obtained a patent for propelling by steam. The tirst trial was 
on common roads. Thousands saw the experiment where the 
Euston-square Station now stands. Woolf made improvements in 
1804; but George Stephenson, just before the battle of Waterloo, 
invented the steam-blast, which was the life-blood of the 'steam- 
engine. Five hundred pounds premium was ollered in April, 1829, 
by the directors of the London and Manchester Railroad, for the 
best locomotive engine, to draw three times its own weight over a 
level plain 10 miles an hour, weight not to exceed 6 tons, to cost not 
over £550. October 6, 1829, was the first trial day, and imagine 
the sensation produced by the engine running 28 miles an hour! 
The last day in that year the first railway in England was opened 
for passengers. On the 4th of December, 1830, Stephenson’s engine, 
the Planet, took 135 bales of cotton to Manchester. Thirty years 
later there were 10,000 miles in England; and in America 5,000 
miles more of railway in active operation than is necessary to cir- 
cumnavigate the globe! This rapid glance from Roman days to 
our time gives each stepping-stone from pack-horses to locomotives. 

Sir Benjamin Hall, if the short-hand notes taken at the interview 
between the Chief Commissioner and the representatives of the 
London ‘Tramway Company. two years ago, are reliable, seems to 
have thrown cold wate: +. + wepitation. He did not meet the 
arguments of Messrs. Coates and Samuel, except by prejudice. 
Arguing against facts is diflicult, and over-riding stubborn truths 
impossible; and in September next sceptics will have an ocular 
demonstration of what Tiees undertaken to explain to this meeting. 

The following are the advantages of the street railways :— 

1, Each railway car displaces two omnibuses and four horses, thus 
——s the streets of one of the main causes of the oft-recurring 

ock-ups, 

2. The wear and tear from these omnibuses being transferred to 
the rail, as well as that of many other vehicles that prefer the 
smooth surface of the iron to the uneven stone pavement, the rate- 
payers save a large percentage in taxes. 

3. The gas and water commissioners are not inconvenienced when 
making repairs, as the rails are laid on longitudinal sleepers, which 
can be diverted in case of need; and as these cars, as well as the 
carts and carriages that take the rail, move on a direct line, it is a 
self-constituted police sysem, saving confusion without expense to 
the public. ; 

4, The cars move one-third aster than the omnibus; and so 

= the motion that the passenger can read his journal without 
ificulty. 

5. The rails are so constructed that no inconvenience arises at 
crossings from wrenching off carriage wheels; and as the improved 
rail is nearly flat, even with the surface, and some 5 in. wide, no 
grooves impede the general traffic, and the gauge admits all vehicles 
that prefer the track to the pavement. 

6. The facility of getting in and out at each end of the car and on 





each side, giving the passengers the choice of four places, together 
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with the almost instantaneous stoppage by means of the patent 
brake, permits travellers to step in or out when in motion without 
danger, instanced by the fact that nonmy FOROS GSP of passengers 

over the New York, Boston, and Philadelphia roads last year, 
with only twelve accidents. 

7. In case of necessity troops can be transported from one part of 
the city to the other at 10 miles an hour. ‘ . 

8. It is a special boon to the working man to buy a ticket from his 
work in the city to his cottage in the suburbs. : 

In short, the horse railway is as much a necessity as gas, sewerage, 
the steam rail, or the electric telegraph. Once introduced, you 
would miss the passenger car as much as any great public benefit. 

The serene of this system are, that you ride in less time, with 
less confusion, less noise, less fear of accident, less mud and dust, and 
with the additional luxury of more regularity, more attention, more 
comfort, more room, better light, better ventilation, and a greater 
facility of ingress and egress. 

Birkenhead will have the credit of introducing the first street 
railway on this side of the Atlantic. The Ebbw Vale por = 
have agreed to deliver the iron in July; Messrs. Crowe and yil- 
liams are preparing the timber; Mr. R. Main is at work on the 
carriages, to be ready in August; Mr. Charles Burn, the contractor, 
will break ground the moment the material is at hand, under the 
engineersbip of Mr. Samuel, of London, and Mr. Palles, of Phila- 
delphia, the resident engineer; and in September, Mr. R. Peniston, 
the secretary of the “ Birkenhead Street Railway Company 
(Limited),” ‘will issue excursion tickets from Liverpool to Birken- 
head-park and back for sixpence. 

Street railways in oer will soon become a great fact. 
Birkenhead opens the ball; Liverpool follows; then Manchester, 
Birmingham, Glasgow, and Dublin; and London cannot well hold 
back after building the Metropolitan Subterranean Railway. A 
street railway can be constructed directly over it in as many months 
as that will require years. The former costs £3,000 per mile; the 
latter £300,000. In the one you travel in the dark; in the other in 
broad daylight! (Who crosses in the ‘hames-tunnel?) The 
former stops before every man’s door; the latter has stations only at 
intervals. One starts every five minutes; the other every half 
minute, if required. The metropolitan blocks up the thozvoughfares 
for months; the street railway for hours only. 

Are not the streets of London too narrow? By no means. 
London streets are wider than those in American cities. Ludgate- 
hill and Cheapside are of course in your mind. But when we re- 
member that there are some five hundred miles of street in and 
about London adanted to this system, why select the narrowest to 
commence with, First construct a line from Bayswater, through 
Oxford-terrace and the New-road to the Bank; then another line 
over Westminster Bridge, down those wide solitary streets on the 
Surrey side to London bridge, with a branch over Waterloo to the 
Strand. This would relieve Fleet-street of a thousand omnibuses, 
and thus make way for a single line down the centre of the city, to 
return by another route. 

Mr. ‘Train stated his car would accommodate, inside and out, 
sixty passengers; that the weight of the car was 2 tons. Two 
horses would be equal to a gradient of 1 in 30, but that fira 
gradient exceeding that an additional horse might be employed. 
On the street rail two horses would be five times more than two on 
the ordinary road. 


THE LATE ECLIPSE OF THE SUN. 
WE have been requested to place on record in THE 
ENGINEER the following very interesting letter, by Mr. 
De la Rue, on the subject of the late eclipse of the sun :— 


Str,—In the belief that an account of the proceedings of the 
several parties composing the Himalaya expedition to Spain may 
have some interest for the general reader, I venture to address to you 
the following summary of the observations made at Rivabellosa, a 
village near Miranda del Ebro. 

The station selected was a threshing-floor, situated in latitude 
42 deg. 42 min. north, and longitude 11 min. 38 secs. west, at the 
height of 1,572 ft. above the mean level of the sea. The magnetic 
variation was found to be 20 deg. 20 min. west. The locality, being 
bounded by a beautiful panorama formed by the distant Pyrenean 
range, was well situated for observing the effect of the eclipse on the 
landscape. 

My party consisted, besides myself, of Mr. R. Beckley, the 
mechanical assistant of Kew; Mr. Downes, Mr. E. Beck, and Mr. 
Reynolds, Mr. Clark, who at Mr. Vignolle’s suggestion, had acted 
as our interpreter, also volunteered his services, which proved most 
valuable during the eclipse. Each of my assistants had allotted to 
him a separate duty, and to their cheerful concurrence in carrying 
out my wishes must be attributed the successful result obtained. 

My more important object was to endeavour to obtain photographs 
of the various phases of the eclipse by means of the Kew photo- 
heliograph, an instrument I designed, at the suggestion of Sir John 
Herschel, for the special object of delineating the sun’s image by 
means of photography. Although this was the primary object, I 
had also provided myself with ample means of observing the eclipse 
optically. 

vOur ctrements and portable observatory, weighing very little 
short of two tons, were by previous arrangement conveyed in two 
days to my station by the kindness of Mr. Vignolles, to whom my 
thanks are especially due, and that of Mr. Bartlett, of the firm of 
Messrs. Brassey and Co., contractors of the Bilboa and ‘Tudela Rail- 








way. 

By the 12th of July we had erected the observatory, and by the 
14th had obtained the first solar photograph in Spain. During these 
preliminary observations photographs were made of the surrounding 
panorama by Mr. Downes, and the geographical position of the 
station ascertained by myself. 

The climate proved to be most uncertain, and much serious 
interruption was experienced by the clouds, which frequently 
completely obscured the sun for the whole day. Much inconvenience 
was also experienced from the dust, which rendered it necessary to 
obtain large supplies of water, in addition to that required for 
actual use, in order to keep the station moistened; otherwise this 
enemy to photography would have prevented any good result from 
being obtained. 

The Kew photoheliograph consists of a tube having the form of a 
truncated pyramid, at the smaller (upper) end of which is fixed the 
object glass, 3;4; in. diameter, and 50 in. focal length. The focal 
image of the sun formed by the object-glass is J, in. in diameter. 
but, before it is allowed to fall on the sensitive plate, it is enlarged, 
by means of a secondary combination of lenses, to 4 in. in diameter. 


The sensitive plates, 6 in. a, are placed at the large end of 
the pyramidal tube of the telescope. The tube is what is termed 
equatorily mounted, and is made to follow the diurnal motion of the 
sun by means of clockwork. 

In taking pictures of the sun the aperture of the object-glass is 
usually reduced by means of stops to 2 in. 

Even with this small aperture the duration of the exposure of the 
sensitive plate to the action of the sun is a very small fraction of a 
second of time. The exposure of the plate to the sun's action is 
effected by means of a sliding-plate, having a very narrow slit in it. 
The plate, which moves in the plane of the primary focus of the 
telescope, is drawn downwards by means of an opening, and previous 
to taking photographs is held up by a loop of thread fastened to a 
hook. 


When a picture is required to be taken, the thread is set on fire, 
and the plate flashes instantly across the axis of the telescope, and 
allows the image of the sun to pass momentarily through the slit on 
to the sensitive plate. 

The clockwork driving apparatus, although convenient, might 
actually be dispensed with in taking sun pictures under ordinary 
circumstances, but at the period of totality in a solar eclipse it is 
necessary to expose the sensitive plate for some time to the more 
feeble light of the luminous prominences and corona, and then a 





clockwork driving apparatus becomes essential ; and it is also neces- 
i to employ the full aperture of the telescope. 

he photoheliograph is provided with position-wires, which may 
be removed at will; when left in the tube they become depicted as 
dark lines crossing the sun’s disc whenever a sun picture is taken, 
and serve to determine with great accuracy the position of any 
markings on the sun or of the cusps with reference to a normal line, 
for instance, with a circle of declination. 

The day previous to the eclipse was completely overcast, and the 
barometer was steadily falling. Nevertheless, four dozen plates 
were cleaned, so as to a in readiness for the morrow; but the 18th 
proved in the morning to be as cloudy as its predecessor, and it was 
with very faint hopes that we went to our station. At twelve o'clock 
the 4 ene to clear, and we obtained a faint picture of the sun 
through the clouds; about half-past twelve the clouds melted away 
as if by magic, and we had a clear blue sky (without a cloud 
visible), except on the distant mountains. 

About 200 persons, who seemed to think that the eclipse was only 
to be seen from our station, rather interfered with our operations by 
their conversation, which completely prevented our hearing the beats 
of the chronometer; but the majority were persuaded, after a little 
while, to €° on a neighbouring height, and the Alcalde Civilo Guinea, 
to whom I wish publicly to tender my thanks, and the Civic Guards 
induced the remainder to speak in a lower tone. 

Just before and after the eclipse sun pictures were made, and dur- 
ing the progress of the eclipse thirty-one photographs were obtained, 
the times of which are carefully registered. 

These will serve hereafter to determine the path of the moon 
across the sun’s disc and other data with considerable accuracy. 

The serrated edge of the moon is sais J depicted in all the 
photographs, and in some of them one cusp of the sun may be seen 
blunted by the projections of a lunar mountain, while the other re- 
mains perfectly sharp. I continued during the eclipse to observe the 
sun by means of a telescope of three inches’ aperture, by Dallmeyer, 
and I am enabled to contirm the results obtained photographically. 
As I observed the progress of the eclipse, I gave the signal from 
time to time for the taking of a photograph, so that some have been 
procured just as the moon passed across any conspicuous solar spot. 

When the sun was reduced to a small crescent, the shadows of all 
objects were depicted with wonderful sharpness and blackness, and 
as | cast my eyes on the now silent crowd they and the landscape 
appeared as if illuminated by the electric light, so brilliant were the 
lights, so sharp and black were the shadows. 

The sky began to assume an indigo tint, and the landscape to be 
tinged with a bronze hue. But a few moments, however, could be 
spared for these observations, and when I placed my eye again to the 
telescope, and removed the dark pi some minutes before the 
totality, I distinctly saw the whole of the lunar disc, and perceived a 
luminous prominence on the east of the zenith. This was quite 
visible, while the sun’s image was reflected by a glass surface uxed 
at an angle of 45 deg., in the eye-piece, and its intensity therefore 
much diminished. ‘The upper surface of the glass diagonal reflector 
I had, however, silvered to the extent of ouve-half, and as I brought 
into action the silvered half just previous to totality, I perceived a 


of the sun and the pole, calling the quadrants north-east, south-east, 
south-west, and north-west respectively, then the edge of the moon, 
both in the north-east and south-east quadrants, was at the com- 
mencement of totality nearly covered with the luminous promi- 
nences which extended over an are of 130 deg. beyond her dark 
limb, These prominences were extremely brilliant, and far more 
so than the corona; they were not uniform in tint, and, with few 
exceptions, they did not present any colour approaching to red or 
rose ; two had. however, a decided but taint rose tint. The surface 
of the luminous prominences next to the moon was, when first seen, 
verv irregular, and far more so than was attributable to mountains 
as seen in profile on the moon’s edge, This irregular outline may, 
however, be explained by supposing the promi 3 to have been 
first seen floating like clouds in a tr parent at here at some 
little distance from the sun’s surface, and consequently from the 
moon’s edge—a supposition which is supported by the that one 
such prominence or luminous cloud was seen distinctly hed, and 
at some distance from the dark moon. 

At the commencement of the eclipse only one small mountain-like 
peak was to be seen in the north-west quadrant, and a curved one in 
the south-west quadrant. As the moon glided over the sun’s disc, 
the inner outline of the prominences in the eastern hemisphere be- 
came less and less indented, and at Jast they were bounded by the 
nearly even outline of the moon’s limb, As the eastern prominences 
became gradually covered, the mountain-like peak, seen at first as a 
mere point in the north-west quadrant, gradually grew in dimensions, 
then presented several points, and at last resembled somewhat a 
colossal ship in full sail; and extending from this through au are of 
60 deg. there came into view, in the north-west quadrant, a long 
streak of luminous prominences, varying in breadth and with a few 
points projecting outwards. Tuis streak became very jagged in its 
inner outlme as the moon glided off from it, just previous to the 
sun's Te-appearance—these luminous prominences presenting the same 
phenomena as those on the eastern edge; that is, appearing like 
clouds floating in a tr phere, a little distauce from the 
sun, 

It will render the detailed description I now propose to give of the 
several luminous protuberances, as measured in the photographs, more 
clear if the reader will provide him-elf wih a circle divided into 
360 deg., and number the degrees in the reverse order of the figures 
on a watch—namely, from right to left. 

Placing 360, which represents the north point (not the vertex) 
uppermost, the cast point, or 90 deg., will be at the left; 180 deg, or 
the south point, at the bottom; and 270 deg., the west point, at the 
right hand, Eastward from the north point there was conspicuously 
visible a brilliant prominence, the summit of which, as the moon 
glided along, was seen te curve in two opposite directions from a 
radial line, the curved portions being far lese brillant than the stem, 
which touched the moon’s limb throughout the totality. The centre 
of the stem was 28 deg. from the north point, and it was about one 
minute of are broad (28,000 miles nearly). It extended fully 15 
minutes or 42,000 miles beyond the moon’s limb. ‘This protuberance 
was so bri.liant that | perceived it several minutes betore the totality , 
and it must, without doubt, baye been seen by all observers provided 
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large sheet of prominences on the east. A little to the east of che 
zenith a brilliant cloud, quite detached from the sun, and at some 
distance from the moon, came into view. A few degrees to the west 
of the zenith a minute point was perceived at the commencement of 
the totality. South of the vertical only one small promineuce was 
perceived. 

The brilliancy of these prominences far exceeded that of the 
corona. Much detail was visible in the protuberances both of light 
and shadow and configuration. No appearance of Baily’s beads 
were seen. 

Casting the eye for a few seconds away from the telescope to 
behold the corona and the surrounding landscape, I was much 
surprised to find that the darkness was not so intense as I had anti- 
cipated. 

The deep indigo of the upper part of the sky shading through a 
sepia tint into red and orange as it approached the horizon, the deep 
blue of the mountains as contrasted with the orange sky, and the 
peculiar light cast on the spectator, impressed me with a feeling of 
solemnity never to effaced, and which was enhanced by the ear 
catching the sound of the village bells, which, it appears, had been 
tolled during the eclipse. I saw two stars to the east of the sun, 
which I believe to have been a and Venus, and observed that 
the corona did not extend generally more than about eight tenths of 
the diameter of the moon beyond her limb, but that there were out- 
lying rays of greater extent. A thought of my other duties recalled 
me, after a few seconds’ gaze, from this enchanting scene, and | did 
not attempt any exact observations of the coruna, 

To return to photography, when the disc of the sun had diminished 
to a small crescent, | gave the signal to discontinue the ordinary 
pictures, and to take away the stop of the object-glass, in order to 
have the full aperture ready for the totality ; and the instantaneous 
apparatus was also disconnected. The signal to prepare plates for 
the totality was also made, and three plates, by a preconcerted 
arrangement, were coated, and then sensitised in an extremely sen- 
sitive neutral bath, which I had prepared expressly fur the purpose. 
As I could collect no reliable data as to the intensity of the light of 
the luminous prominences and corona previous to the expedition, | 
was working under great disadvantages, and | confess, from all that 
I could learn previously, 1 had very faint hopes of depicting the 
corona at all; and 1 was led to think, from the colour of the promi- 
nences, that if 1 did get a picture of the corona, my only hope was 
to get the prominences as dark markings on the supposed more 
brilliant corona. Although my own observations during the totality 
gave me greater hopes of success, it was with a thrill of pleasure 
that, in answer to my questions, I learnt from Mr. Reynolds that 
the picture was coming out under the influence of the developing 


fluid. 

This first plate had been exposed by previous arrangement just 
one minute, and only time enough remained for a second plate to be 
placed in the telescope. - 

Just at this period the wind rose and shook the observatory and 
telescope violently. Had it been possible fur me to have known 
beforehand how intense the light of the prominences really was, 
there would have been no difficulty in obtaming the photographs in 
much less time, and I do not doubt that four might have been pro- 
cured with an exposure of from 20 to 30 secouds each. 

Previously to leaving London trials had been made to obtain pho- 
tographs ot the moon wi-h the Kew imstrument, merely, however, for 
the purpose of judging of the time that might be necessary fur ihe 
pictures of the corona, suppusing it to be as vright as the moon, but 
not the slightest impression could be obtained by an exposure of one 
minute, whereas the piciures We have obtained of the luminous pro- 
tuberances are all over exposed, and the corona has clearly shown 
itself, so that the latter must be brighter than the light of the full 
moon. 

The plates being only 6 in. square, while the sun’s image is 4 in. in 
diameter, it will be seen that only a small extent of the corona could 
be depicted. 1 mention this in order that there may be no miscon- 
ception on this point; had I desired to make photographs of the 
whole of the corona, I should have adopted a totally different 
arrangement. 

My hand drawings were made by the aid of a series of lines ruled 
on glas-, and placed in the focus of the eye-piece. This could be 
rotated through an are of 90 dey., and i had two diagrams with 
similar lines set out on my drawing paper. With these aids | was 
able rapidly to make some measurements of position and extent of 
the prominences, and to complete two drawings. On comparing my 
sketches with the photographs, | was pleased to find that euch com- 
pletely confirmed the accuracy of the other. 

My drawings were made in reference to the vertex, but it will be 
better to describe the markings as they were shown iu the pboto- 
graphs in relation to a circle of declination, If the reader will sup- 
pose a circle to be divided into four quadrants by drawing two 


with good telescopes. It may, therefore, be conveniently made a 

Starting point to which all protuberances of which I shall speak may 

| be referred by those astronomers who observed the prominences in 

| regard to the vertex, by taking into account the angular distances of 
the several prominences from this one. 

At 57 deg. was situated the northern extremity of a remarkable 

| detached curved chad, which, when first seen, was »bout haifa minute 
| (14,000 miles) beyond the position occupied by the moon's dark limb. 
| 1 presented a double curvature on its norchern side, both curvatures 
being convex towards the north. It inclined ina curved direction at 
about an angle of 60 deg. from a radius towards the east, and was a 
minute and a half (42,00 miles) long. As the moon glided onwards 
in her course she approached it gradually, and at last touched the ex- 
treme point of this floating cloud, which glowed with all the brilli- 
ancy of one of our own terrestrial clouds at sunset. It presented a 
decided rose tint. 

At 72 deg. from the north a protuberance, in shape reminding one 
of a boomerang, imprinted itself on the sensitive plate, although it 
was not visible to me in the telescope. The stem was 2 minutes long 
(56,900 miles), the point was bent towards the north, inclining down- 
wards over towards the extremity of the detucled cloud. idway 
down the stem was a branch curving upwards, so that, on close 
scrutiny, the boomerang protuberance was not unlike the capital 
letter G in ordiuary writing. It is a very curious circumstance that 
this protuberance imprinted itself distincily, although it did not 
attract the eye direcied especially to that locality. This may be 
accounted for on the supposition that it emitted a feeble purple ight. 

Between the last-named protuberances (the floating cloud and the 
boomerang) there was a low aud Jong lumiuous streak, nut more than 
& quarter of a minute abroad, and extending in length about 8 deg. 
aloug the moon’s limb. 

Fiom the stein of the boomerang, extending from 72 to 185 deg., 
there was a long streak of luminous cloud, commencing with the 
thinnest possible streak near the boomerang, and thea becoming 
broader, but in no part exceeding a quarter of a minute in breadth, 
until it reached the position of 111 deg., when a skittle-like thicken- 
ing took place, half a minute broad in the broadest part. Projecting 
from the commencement of this skittle were some faint projections, 
which imprinted themselves on the sensitive plate, but { did not see 
them in the telescope. From 129 deg. to 135 dey. there was @ con- 
siderable enlargement of the streak, which widened out to fully one 
minute in breadth (28,000 miles). This was bouuded by curved lines, 
and was extremely brilliant. Just in the neighbourhood of this 
thickening—namely, between 115 deg and 140 deg.—the corona was 
very bright, and one of the long streamers was to be seen curving 
towards the north. 

At 154 deg. a protuberance, curving northwards, and not unlike a 
bishop’s mitre, which extended from the mvon’s limb, a distunce of 
15 minutes (42,000 miles); it was very much fainter towards the 
point than near the stem. A very faiut streak of light connected the 
mitre-like protuberance with the long streak. 

The long streak, and nearly all the mitre-shaped protuberance, were 
cover: d by the moon before the totality ended, but the floating cloud 
and the first-named northern protuberance were visibie durmg the 
whole time, 

At the commencement of the totality only two protuberances were 
visible in the western half of the moon's disc—namely, following the 
order of the preceding «e.cripuon, one, the centre of which was 
situated at 194 deg., consisted of a thin streak less than a quarter of 
minute broad, aud extended over an arc of 54 deg. on the moon's 
limb at 197 deg., a point curving towards the svuth, projected avout 
half a minute. ‘Tis projection was completely covered as the moon 
advanced. ‘The other projection wis tue mountain-like peak, the 
centre of which was situated at 348 deg. ‘his peak, at first not 
more than a quarter of a minute high, grew to considerable dimen- 
sions as the moon glided away from it, and assumed, as was before 
said, the appearance of a ship iu full sail, the summit, or mainmast 
extending more than 14 min., and the case or bull of the veasel 
measuring 10 deg. on the moun’s limb. 

As the moon glided on, there came into view a long streak extend- 
ing from 280 deg. to 34u deg., where it just touched the hall of the 
slip. ‘This streak was in some parts a mere line, and bounded by 
curved lines both on the under and upper side. It thickened to 
about balf a minute between 300 deg. and 310 deg., at both of which 
places two stort burn like projections were to be sven. 

At 263 deg. aud 278 deg. tuere came into view two small projec- 
tious, ove extending balt a minute, and the second a quarter of a 
minute, from the moon's disc, 
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Mr. J. B. Saunpers, engineer and superintendent of telegraphs 
to the Bristol and Exeter and Somerset Central Railway Companies, 





diameters across its centre at riglt angles, and that one of these 
diameiers is made to coincide with a line drawn through the centre | 


has been appointed superintendent of the South Wales section of the 
klectric and International Telegraph Company's telegraphs. 
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BARLOW’S SCREW-CUTTING MACHINES. 


PATENT DATED 24TH December, 1859. 





































Tue nature of this invention, communicated to Mr. Barlow, of 
Manchester, consists, first, in an improved combination and arrange- 
ment of levers, rods, stops, and springs, with the holding head of a 
screw-cutting machine, for the purpose of opening and closing the 
cutting dies. Secondly, in an improved chuck for screw-cutting 
machines, the improvements consisting in furnishing the inside of a 
ring with a recess and cams, and the outside with a spring-catch, 
lever, cam, and locking-stud, the ring being used in combination 
with a die-box, cap, movable stud, and an eccentric lever, which is 
placed on the face-plate of the running head of the screw-cutting 
machine. 

Fig. 1 is a side view of a screw-cutting machine, with the im- 
proved arrangement of parts for opening and closing the cutting 
dies; Fig. 2 is an end view; Fig. 3 is a top view; Fig. 4 is a front 
view of the improved chuck for screw-cutting machines, represent- 
ing the parts in the — they occupy when the cutting dies are 
closed ; Fig. 5 isa face or top view of the same when the cutting 
dies are opened; Fig. 6 is a top or face view of the chuck, the con- 
struction of which is very similar to that shown in Figs. 4 and 5; 
Fig. 7 is a top or face view with the cap removed, showing the die- 
box and cutting dies; Fig. 8 is a sectional view of the chuck ; Fig. 9 
is a mp or face view of a face-plate furnished with the eccentric 
lever; Fig. 10 is a sectional view of the die-box ; Fig. 11 is a top 
view of the ring, which is furnished on the inside with three cams, 
and on the outside with the spring-catch, lever, cam, and locking- 
stud; Fig. 12 is a sectional view of the ring represented in Fig. 11; 
Fig. 13 is a top view of one of the cams, which are placed on the 
inside of the ring represented in Fig. 11; Fig. 14 is a side view of 
one of the cutting dies and an end view of one of the cams, and 
represents them in proper position; Fig. 15 is a side view of the 
cutting die; Fig. 16 is an end view of the cams. 

In Figs. 1, 2, and 3, a is the base of the machine; Ais the runnin 
head of the machine; 4, i, are the supports for the ahs whic 
support the holding head d, moving back and forward on the slides. 
The holding head d consists of a frame A, on Fig. 2, clamps /, 
springs 1, and regulating screws e; the clamps fare furnished with 

rooves in the ends, which are titted to tongues on the inside of the 

rame A. The whole arrangement of the holding head is clearly 
shown in Fig. 2; c is the driving pers g is the face-plate of the 
running head of the machine, to which is attached the chuck 5 and 
an eccentric lever 7, which is used for the purpose of closing the 
cutting dies; sis a lever which is attached to the chuck, aud so 
connected with the cutting dies, that, by a back and forward nove- 
ment, it will open and close the dies; u is a regulating stud which is 
used in connection with the spring catch x, for the purpose of hold- 
ing the lever s in its desired position; y is a cam, and ¢ a locking- 
stud, which are used in connection with the eccentric lever r for the 
purpose of ory | the lever s; the lever m, which is attached to 
the running head A, is used in connection with the rod /, stop p, 
spring 2, sliding head d, and the eccentric lever r, for the purpose of 
closing the cutting dies. The lever m, which is jointed to the 
support i, next to the chuck, is used in connection with the rod k, 
spring 2«, stop o, and sliding head d, for the purpose of opening the 
cutting dies. B, in Fig. 3, represents a bolt secured on the holding 
or sliding head d, and entering the chuck. The stops o and p are 
secured to the rods * and / at any desired point by means of thumb- 
screws, as seen in Fig. 1. 

The operation of these improvements is as follows :—Having the 
various parts arranged, as represented in the illustrations, and the 
machine put in motion, as the thread is cut in the bolt B, the sliding 
or holding head @ is drawn until it comes in contact with the stop o, 
which will throw the lever m forward towards the chuck, and 
thereby bring it in contact with the spring-catch x, which will be 
relieved from the regulating-stud u, and be pressed back against the 


lever s, which will, by its backward motion, relieve the cutting dies 


from the work without stopping the machine, when the chuck with 
its parts will appear as represented in Fig. 5. The dies are closed 
by drawing the sliding head or holder d back until it comes in 
contact with the stop p 


hold it until it is again relieved by coming in contact with the lever 
m, which opens the cutting dies. When the cutting dies are closed 
and ready for work the chuck, with its parts, will appear as 
represented in Fig. 4. It will be observed that the springs 2 and 2* 
on the rods & and / are used for the purpose of holding the levers m 
= n back and free from the chuck and its parts and the eccentric 
ever r. 

The chuck shown in Figs. 6 to 16 is very similar in its construc- 
tion and action to that shown in Figs. 4 and 5; g is the face-plate, 
which is placed on the running head of the cutting-machine ; this 
plate is furnished with an eccentric lever r, which is held to its 
place in the slot s! by the bolt s?; w is the die-box, which is furnished 
with a recess and slot w!, for the regulating-stud, which consists offa 
bolt or pin w?, cylinder w%, and nut zw', see Fig. 8. By making the 
regulating-stud in three parts, as represented, it can be changed with 
ease and speed from one point to another, and will not be liable to 
slip or move from the desired position in the slot w!, when tightening 
or securing it, which is done by simply turning the pin w?; the die- 
box w is also furnished with a chamber w5, which extends around 
the whole circumference of the die-box, and is used for the cams z to 
travel in; the die-box is also furnished with suitable chambers for 
the cutting dies D, which are plainly shown in Figs. 7 and 8. Dy is 
a ring which fits around the Geen w, the inside of this ring is 
furnished with cams 2, and the outside with the spring-catch 2, 
lever s, cam y, and locking-stud ¢; it will be observed that a portion 
of the inside of the ring D! is removed or cut away to make room 
for the outer end of the cutting dies D. The cams z are placed in 
the chambers w5 of the die-box, the ring D! is then set to its place in 
the die-box, and the cams z are then secured to the ring by means of 
screws which pass through the ring into the cams. It will be 
observed that by placing the cams z in chambers w®, and by securing 
them to the ring, it will be held to its place in the die-box. The 
cutting dies D are then placed in their chambers in the die-box and 
held to their place by means of the cap Da, which is secured to the die- 
box by screws,as shown in Figs. 6 and 7; when the die-box is 
furnished with the ring and its parts, the cutting dies and cap, it is 
then secured to the face-plate g, by means of the bolts or screws g'; 
see Figs. 7 and 9. The cutting dies are moved out from the work by 
the arrangement of the projection z! on the cams z, and the notch =? 
in the cutting dies D; the arrangement of the projection z! and 
notch 22 is plainly shown in Figs. 15 and 16, which also show that 
the cams act direct on the end of the cutting dies in bringing them 
up to their work. The operation of these improvements is as 
foliows:— Having all the parts properly arranged, as represented in 
Figs. 6, 7, and 8, the regulating stud w? is then set so as to allow 
the cutting dies to cut the desired depth of thread ; the lever s is 
then drawn forward until the catch z grasps the regulating stud (the 
catch is held to the regulating stud by the springs x!); the bolt or 
article to be threaded is then placed in the chuck as shown at B, 
Fig. 3, and when the desired length of screw is cut the spring-catch 
x is pressed back against the lever s, until it comes in contact with 
the eccentric lever r; this movement of the catch z, and lever s, will 
move the ring D! with cams z, which will move the cutting dies D 
out from the work, which is then withdrawn from the chuck, which 
is again set for work by pressing on the eccentric lever r, which will 





pass against the cam y, and throw the lever s forward until the 
catch x grasps the regulating-stud ws, and the eccentric lever r comes 
in contact with the locking-stud ¢, which will hold it until relieved 
by the hand or by the self-acting machinery described in reference 
to Figs 1,2, and 3. It will be observed that by the back and 
| forward movement of the ring with its parts, the cutting dies are 
| brought up to and relieved from the work, and it will also be 
| observed that the eccentric lever will not be required when the 
| chuck is used as a hand-machine. 


| Soutn Kenstncron Mustum.—During the week ending 4th 
| August, 1860, the visitors have been as follows:—On Monday, 








which will throw the lever » in contact with | Tuesday, and Saturday, free days, 5,664; on Monday and Tuesday, 


the eccentric lever r, which will press the cam y and lever s forward | free evenings, 5,033. On the three students’ ove (admission to the 


until the spring-catch x grasps the regulating-stud , and the 


public 6d.) 1,595 ; one students’ evening, Wednesday, 147. Total, 


eccentric lever r comes in contact with the locking-stud ¢, which will 12,439. From the opening of the , 1,580,428. 





JONES’ MODE OF PREVENTING EXPLOSIONS. 





== 


PATENT DATED 20TH DecempBer, 1859. 


Tuts invention of improvements in the mode of preventing ex- 
plosions in boilers and steam generators, by Mr. M. Jones, ot 
Cardiff, has for its object the prevention of explosion by means of a 
valve adapted and applied to the crown or top of the fire-box or 
furnace, and opening inwards, or applied externally, so as to be 
capable of opening a communication between the ordinary water 
and steam space over the furnace and the furnace itself, as soon as 
the pressure therein exceeds that which is regulated by the screwing 
down of the valve or apparatus in combination therewith. For this 
purpose a seating of brass or other metal is screwed or tapped into 
the crown or top of the fire-box or furnace. In this seating is fitted 
a valve, with a spindle extending to the top of the boiler, and 
passing through a stuffing-box fixed therein, such spindle being also 
connected with a ‘‘ Salter” or other suitable apparatus for regulating 
the pressure which the valve is required to resist. 

This apparatus for regulating the pressure is enclosed in a lock-up 
dome, and is capable of being screwed down or set to the required 
pressure, which would be a little above the ordinary working 
pressure of the boiler or steam generator. By this arrangement the 
valve will be forced inwards and opened as soon as the pressure on 
the crown of the furnace increases beyond the limit thus assigned, 
and the fire will be put out. Or the same effect will be produced by 
applying the valve externally to the front of the boiler with a pipe 
leading to the top of the furnace. 

This invention is applicable to locomotive, marine, and stationary 
boilers, and other steam generators, and the mode of its application 
may be varied so long as it consists of a valve opening inwards, 
combined with an apparatus for regulating the pressure in the 
manner above stated. But when applied to marine boilers, the 
inventor prefers that the valve and its appurtenances should be 
placed in the front, above the furnaces, as shown in the box 
arrangement after described, so as to command by one valve the 
whole range of furnaces in one boiler or section of bvilers. 
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Fig. 1 is a section of part of a boiler and furnace, showing the 
valve applied to the crown of the furnace, and Fig. 2 is a section 
of a different form of boiler and furnace, with the valve applied 
externally to the front of the boiler. In both of these Figures the 
same letters of reference indicate corresponding parts. A is the 
boiler, B the furnace, C the valve, D the spindle of the same, which 
it will be seen, on reference to Fig. 1, passes through the boiler, and 
is connected at its upper end to a “Salter’s safety balance” E, en- 
closed in a lock-up dome F, secured to the top of the boiler. G 
(Fig. 1) is a brass seating screwed or tapped into the crown or top of 
the fire-box; H is a stuffing-box and gland for the valve-spindle; 
I is a standard bolted into the top of the boiler, through which the 
screw passes for screwing down the balance to the required pressure. 
It will be seen, on reference to Fig. 2, that the valve C is fixed ex- 
ternally to the front of the boiler. It is shown as an inverted 
conical valve connected by its spindle D to the spring balance E, 
which is screwed to rather a higher pressure than usual, with the 
ordinary safety levers; but the ordinary weighted lever-valve 
arrangement may be adopted if preferred, having a return pipe to 
the furnace. The valve is contained in a box K, into which is 
screwed below the valve a pipe L leading to the upper part of the 
furnace, the interior of the box K being open above the valve to the 
water and steam space of the boiler. 

In boilers with more than one fire a branch piece may be screwed 
into the box, with conducting-pipes leading thence to each fire. It 
will thus be evident that should the pressure in the boiler from any 
cause become greater than that to which the balance E is screwed 
down, the valve C will be forced open and steam allowed to yo 
into the furnace, and damp the fire directly, according to the 
arrangement of the valvein Fig. 1, and through the conducting-pipe 
L, according to that in Fig. 2. 





VeNETIAN CisteRNs.—The French Academy of Sciences has re- 
ceived a communication from M. G. Grimaud on the manner in 
which the Venetians construct their cisterns, and which he thinks 
might be advantageously introduced on the heights which overlook 
Paris, and are occupied by large establishments and a numerous 
population, which would greatly benefit by them. Venice occupies 
a surface of 5,200,000 square métres (1,300 acres), exclusive of all the 
great and small canals which intersect it. The annual average of 
rain is 31 in., the greater part of which is collected in 2,077 cisterns, 
177 of which are public. The rain is sufficiently abundant to fill the 
cisterns five times in the course of the year, so that the distribution 
of water is at the rate of 16 litres (3} gallons) per head. To 
construct a cistern after the Venetian fashion, a large hole is dug in 
the ground to the depth of about 9 ft., the infiltration of the lagoons 
preventing their going any deeper. The sides of the excavation are 
supported by a framework made of good oak timber, and the 
cistern thus has the appearance of a square truncated pyramid 
with the wider base turned upwards. A coating of pure and 
compact clay, 1 ft. thick, is new applied on the wooden 
frame with great care; this — an invincible obstacle to the 
progress of the roots of any plants growing in the vicinity, and also 
to the pressure of the water in contact with it. No crevices are left 
which might allow the air to penetrate. This preliminary work 
being done, a large circular stone, partly hollowed out like the 
bottom of a kettle, is deposited in the pyramid with the cavity up- 
wards; and on this foundation a cylinder of well-baked bricks is 
constructed, having no interstices whatever, except a number of 
conical holes in the bottom row. The large vacant space remaii ing 
between the sides of the pyramid and the cylinder, is filled with well- 
scoured sea sand. At the four corners of the — they place a 
kind of stone trough covered with a stone lid pierced with holes. 
These troughs communicate with each other, by means of a small 
rill made of bricks, and resting on the sand; and the whole is then 
paved over. The rain water coming from the roofs runs into the 
troughs, penetrates into the sand through the rills, and is thus 
filtered into the cylinder or well hole by the conical holes already 
described. The water thus supplied is perfectly limpid, sweet, and 
cool. ‘ 
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CTION ENGINES. 


PATENT DATED 12TH DecemsBeEr, 1859. 
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Tus invention of Mr. P. Stirling, of Kilmarnock, relates to cer- 
tain improvements in the arrangement and construction of the parts 
of traction engines, and has for its ostensible object to render such 
engines more efficient, manageable, and durable, and less costly. A 
machine embodying a modification of the improvements comprises a 
rectangular frame, mounted upon a single central driving-wheel, a 
pair of leading-wheels, and a pair of trailing-wheels. A boiler, by 
preference of the vertical class, and a pair of horizontal steam 
cylinders, are mounted upon the frame together with a tank or re- 
ceptacle for water and fuel. A single cylinder may be used if pre- 
ferred; it, or the two, being arranged to drive a first motion shaft, 
having fast on it a pinion in gear with a spur-wheel on the side of 
the driving-wheel, or fast on the shaft thereof. All the wheels are 
mounted with springs, and an adjustable contrivance is applied to 
the driving-wheel springs, by means of which the weight of the 
machine may be made to bear more or less exclusively upon the 
driving-wheel. It is proposed to make the driving-wheel with a 
wooden treading surface, formed by enclosing wooden blocks be- 
tween metal checks in such a way as to present the fibres radially. 
The bite of the treading surface may be increased, if necessary, by 
inserting spikes, points, or ribs, or an ordinary iron hoop may be 
used in certain cases where great adhesion is not required. The 
leading and trailing-wheels are mounted loose on axles arranged to 
swivel, being made to do so in concert in opposite directions, 
whereby a double effect is obtained, and the machine is made to 
move in a curve of much less radius than is obtainable with ordinary 
contrivances for the same purpose. 


Fig. 1 is a side elevation, and Fig. 2 is a plan, of the engine. The 
rectangular framing consists of two longitudinal or side timbers A, 
strengthened by outside and inside plates of iron and four trans- 
verse timbers B. The side frame-plates are formed with lower and 
upper horn plates C, c, the former to receive the bearings d of the 
axle of the main driving or traction-wheel D, and the latter c to 
recéive the bearings e of the first motion shaft E. The traction- 
wheel D is in this example an iron i of considerable weight, 
its treading surface being formed of wooden blocks F jammed in 
between the iron cheeks, and presenting a circumferential surface of 
end wood. The bearings d of the traction-wheel are connected to 
the framing by springs G and links g, the latter being made adjust- 
able by means of right and left screw couplings, so that the weight 
of the carriage may be made to bear more or less upon the traction- 


wheel D. The traction-wheel D is formed with a ring of teeth H | 
‘on one side or on each side, in gear with which is a pinion I fast on 
the first motion shaft E, the respective bearings e and d being con- | 


nected by reds j to keep the wheels in gear. The first motion shaft 
E is formed with outside cranks K, and is actuated by a pair of 
horizontal cylinders L placed upon the water tank M at the back end 
of the carriage. The water tank is mounted upon the longitudinal 
frames A, and pair of cross frames B extending downwards within 
the latter, and having its lower part made cylindrical, to admit of 
its passing within a circular plate N, to which the trailing-wheels 
O are connected. The circular plate N works upon or beneath a cir- 
cular plate n, fixed immediately beneath the side frames A, and has 
fixed to it scroll irons p linked to springs P, which last are fixed on 
the axle Q of the trailing-wheels 6. these wheels turning loosely on 
their axle. Similarly the leading-wheels R are mounted loose on 
an axle S, to which are fixed springs T linked to scroll irons ¢, these 
scroll irons being fixed to a circular plate U, which works beneath a 
fixed circular fate u attached to the under side of the side frames 
A. The movable circular plates U, N, of the leading and trailing- 
wheels are formed with worm: teeth, with which gear worms V on 
a horizontal shaft W, carried by brackets fixed to the side frames A, 
and fitted with a hand-wheel w at its frontend. The worms V are 
one right-handed, and the other left-handed, the respective worm-teeth 


on the circular plates U, N, being formed to correspond; with | 
which arrangement the turning of the worm-shaft W will cause the | 


leading and trailing-wheels to swivel in opposite directions, and the 
machine to turnin a comparatively very small compass in consequence. 
The boiler X, of the vertical cylindrical class in this example, is 
placed within the circular plate U of the leading-wheels, being sup- 
a by means of a flange resting on the side frames A and the 

ard pair of cross-frames B. The boiier is fired from the front, 
& foot-plate Y being provided for the attendant, and it is preferred 
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to place the various levers or hand-wheels for controlling the action 
of the machine at the front end also; but it is not considered 
necessary to encumber the illustration with these details. 


BATHGATE AND WILSON’S SHIP APPARATUS 
FOR DISTILLING WATER AND COOKING. 
PATENT DATED 1971 DecemBeER, 1859. 


Tis is an apparatus constructed according to the invention of 
Messrs. Bathgate and Wilson, of Liverpool, and consists of a paral- 
lelogramical or other suitably shaped metallic chest or chamber, 
having a small enclosed fire-place and ash-pit about the centre of its 
length, and a baking oven at one side, with space left between the 
sides of the oven and the outer casing, that the heat may be circu- 
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lated around the sides, and which may be regulated by a damper or 
dampers. ‘The top of the outer casing immediately above the fire- 
fe my and the flue above the oven, is perforated by suitably shaped 
oles to receive the bottoms of the cooking vessels, the said openings 
being closed by suitable covers or lids when not in use. On 
| the opposite side of the fire-place to that on which the oven 
| is fixed, a small vertical steam boiler is placed. The paten- 
tees prefer to form this boiler with flat sides and an arched 
top, and encompassed by an horizontal metallic flanch, which 
| is rivetted to the boiler about half way from the bottom. 
| The lower end of the boiler is inserted through a suitably shaped 

hole in the upper side of the casing or chest, and forms one side of 

the fire-place, the flanch serving as a saddle, and resting upon the 

top of the chest. § between the boiler and the sides of the chest 

admits of the heat circulating round the lower portion of the boiler, 
| and which can be controlled by a damper or dampers, One side of 





the upper portion of the boiler is fitted with ks, and the 
reverse side is constructed with a man-hole, fr the purpose of re- 
moving incrustation, or other purposes. The steam pipe is carried 
upwards, and connected to a condensing worm placed in a tank, 
which is elevated above the camboose. The worm delivery pipe is 
carried down to any convenient position, and the distilled water re- 
ceived in a suitable vessel. The boiler is supplied with water from 
the worm chest, and the worm tank is supped with sea water by 
the ordinary ship’s force-pump. The worm cistern is enclosed on 
the top, and is provided with a short vertical air- ipe, and the bot- 
tom of the tank has an outlet pipe with a shut-off cock upon it, for 
the purpose of running off the water which surrounds the worm 
aes it get too hot, and to allow the vessel to be refilled with cold 
water. 

A is the outer casing; B, door of fire-place; C, the ash-pit, having 
the bottom and three sides formed by iron plates; D, ~ door ; 
E, the cooking vessels ; F, the smoke funnel; G, steam boiler, the 
dotted lines showing the position of thel ower portion thereof within 
the outer casing; H, a saddle or flanch, surrounding and rivetted to 
the boiler, which rests upon the top of the outer casing; I, the sup- 
ply pipe, for conveying the water to the steam boiler from K, th 
worm cistern ; L, the steam pipe connecting the boiler with M, the 
condensing worm pipe (shown in dotted lines); N, the delivery pipe, 
by which the condensed water may be conveyed to any suitable re- 
ceptacle ; O, tap for drawing off the water which surrounds the 
worm M in the cistern K ; P, safety-valve gear; Q, water gauge; 
R, lugged feet, by which the apparatus is secured to the deck of the 
vessel ; 8S, a damper to cut of the fire from the boiler when required. 














ReMARKABLE Mereor.—The New York papers are full of 
; accounts of a wonderful meteor which appeared to numbers of people 
| in various parts of the States on the ni fe of the 20th ult. Wehave 

paragraph after paragraph describing the ph from different 
points of view, such as “ How it appeared in Fifty-sixth-street,” and 
“As seen from Staten Island.” By many of the gazers it was 
received with anything but the awe due to its portentous character, 
there being numerous cries of “ That's from Japan !” “ Where are 
you from, old fireworks ?” &c. The following is the account of one 
correspondent :—* The meteor made its appearance at exactly fifteen 
minutes to ten at night, in the north-east, as shown by the above 
diagram, it being of a beautiful blue enveloped in a white mist. 
After descending in a curve of about 5 deg. it separated at 90 deg. 
into two distinct bodies of equal size to the observer, about 12 in. fn 
d ter, and « d to travel exactly parallel together, throw- 
ing off most brilliant red starlike portions, each of which was followed 
with a fiery brush. This continued at a slow ere until the meteors 
made 40 deg., when the one represented at C dis red altogether 
at D, the other becoming at the same time smaller, continuing its 
course to 45 deg., when it slowly disappeared as a small red star. 
The meteors travelled together from 90 deg. to 40 deg., with exact- 
ness as to distance apart, and quite parallel with Scventieth and 
Seventy-first-streets, their intense blue bodies, surrounded with a 
ee ae light, forming one of the most magniticent sights I 
ever eld.” 


Frenctt AND EnGiish Macninery.—The evidence taken before 
the French Superior Council of Commerce on the subject of the 
treaty with England is really of very great interest. Given by 
practical business men both of England and France, it throws light 
on the position of the principal trades of the two countries which 
has never been cast before. In previous letters I have noticed some 
of the pane facts set forth in it; and here are a few more culled 
from t e reports of the sittings of the 2ist, 22nd, 25th, and 28th 
June, which are the last that have been put into type :—French 
machines for seagrass © ag | dearer than those of England, and the 
reason, according to M. Kechlin, of Mulhouse, is, that the raw 
material, the fuel, carriage, lighting, models, tools, interest on capital, 
&c., are all higher in France, whilst the demand for machinery is 
less regular, and not large enough to justify the construction of vast 
establishments. On the whole, M. Kachlin calculates that such 
machinery in France costs 310f. a ton more to make than in England ; 
and he and his fellows, consequently, ask for protection of 25 or 30 
per cent., declaring that, “with less, competition would be difficult, 
if not impossible.” But, though below England in this description 
of machinery, it is admitted that, in the manufacture of locomotives, 
France has made such extraordinary progress, that she can do with- 
out any protection on them, and that, in fact, she exports to Spain 
and Italy in competition with English makers. In the production 
of carding machines, France is being defeated by the English; at 
Lille, for example, out of five manufactories, not fewer than four 
have been shut up. The builders of engines for steamers ask for 20 
or 25 per cent., but would prefer a duty imposed by weight instead 
of value. Though, however, demanding this protection, one of them, 
representative of the Forges et Chantiers de la Mediterranean, a 

t engine-building company, declared that French steam engines 
or vessels are quite as good as English, and that considerable quan- 
tities of them are exported to Sardinia, Egypt, Rome, Naples, and 
Russia. As a specimen of what France can do in the building of 
steam vessels, it was stated that that company, in the space of three 
months, built twenty gunboats, of 20-horse power each, for China; 
and that in the course of a year all France can turn out engines of 
30,000-horse power, which would be sufficient for forty vessels. It was 
alleged, as an argument for protection, that, whereas in England, a 
screw engine of 100-horse power can be constructed for 100,000f., one 
in France costs 120,000f. It was stated incidentally that of late 
builders at Glasgow and Newcastle have begun constructing an 
inferior description of engines,—“for sale rather than for use.” 
Touching -agricultural machines, it- was stated that it was the 
display in the Exhibition of 1856 of those used in England which 
first made French agriculturists understand their immense utility ; 
and that since then considerable imports from England have been 
effected. But loud complaints were made that the Customs laws and 
regulations are so absurdly contrived as to throw on such objects an 
enormous amount of import duty. As examples, it was stated that 
a Crosskill roller costing 600f. bas paid 400f. p som that a boiler for 
cooking vegetables, which cost 28f. in Germany, actually paid 147f. 
to the Customs !—also that a Belgian manufacturer of agricultural 
implements had _ positively refused” to execute an important order, 
because the “silly Custom-house regulations of France” on such 
ae occasioned endless trouble and expense. A large importer of 
English agricultural hi a French ) exp’ i the ry 
that 10 per cent. ad valorem, or 10f. or 12f. the 100 kilogs. would be 
ample protection for French makers; and, in proof of it, he stated 
that haymaking machines on Nicholson's plan can be manufactured 
in France for 500f., though they cost 575f.in England. But Count 
de Kergorlay, a great authority on such matters, declared that, in 
order to bring machines into general use in French agriculture, the 
free import of all foreign ones ought to be allowed—at all events, for 
many years to come. After exhausting the inquiry respectii 
| machinery, the Council returned to the iron question ; and the well- 
known M. Talabot once more entered into elaborate arguments to 
gy that, without high protection, the French iron trade cannot 
ive. M. Flachat, a very distinguished railway engineer, who was 
examined on the same matter, showed that ironmasters are subjected 
to certain grievances under the mining and forest laws, and as 
regards the construction of tram-roads to their establishments; the 
practical consequence of those grievances being to make their iron 
dearer than it otherwise would be. There can be no objection to 
| granting the ironmasters redress on these point; but assuredly high 
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0 not afford any justification for protecting those persons Oy 
import duties, and so impose a heavy tax on the general public. 
connection with the iron question, two French engineers, 
specially into England to make inquiries respecting the cost of 
duction, gave much valuable evidence. hey, I perceive, 
testimony to the fact that the proprietors of several large iron 

in England not only answered all questions, but offered their books 
for inspection. The recent sittings of the Council have been directed 
4 the cloth and cotton manufactures.—Paris correspondence of the 

‘conomist, 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents. 





A TELEGRAPH TO AMERICA. 


Sin,—The report of Messrs. Varley and Kell on the cable of the 
Atlantic Telegraph Company, published in last Excineer, bears out 
so very strongly the absolute necessity for laying the cable of any 

telegraph to America near the surface of the ocean, as proposed in 
m pts communications, that I beg leave to be allowed to make 
a few extracts from, and remarks upon, so timely, interesting, and 
important a document in this point of view. , 

he report says of the cable (which had not been deposited for two 
years) that “ Even those portions which came out of the black mud 
were so perished in numerous — that the outer covering parted 
on beard during the process of hauling it in.” Again: ‘The iron 
wires were found eaten away and rotten in many places.” Again: 
“It is quite possible that the cable was hooked without being per- 
ceived by us, owing to the depth of water, and to the fact that the 
cable, especially where laid over stone, is very rotten.” And so on 
throughout the report. 

These facts should surely be most entirely conclusive against ~~ 
ing a cable along the bottom of the ocean, if this can possibly 
avoided. Even mud itself, soft as it is, is seen to have been very 
injurious to the cable. This is all the more important, as we have 
been hearing lately something about a mud bottom, alleged to extend 
from Iceland to Greenland, and from Greenland to America; but 
even assuming this allegation to turn out to be true to the fullest 
extent, it is now clearly inferable that it must go for nothing—that 
a mud bottom would be of no benefit whatever. 

In truth, the advantage in every aspect of laying the cable near 
the surface of the ocean must, it is thought, have appeared so very 
obvious in the eyes of the reflective, that they would have dispensed 
with this actual specific experience of the magnitude of the evils of 
the opposite course. Though bottom cables had been workable to 
some extent, surface cables would, it is submitted, have still been 
much more preferable. But the clear and positive proof now adduced 
from this report should henceforth array al!— even the most sceptical 
and unreflecting—against bottom, and in favour of surface cables,— 
while it fully corroborates all that I have said on the subject in the 
Evoineer. And it will be kept in mind that surface telegraphy 
would not only make the nature of the bottom a matter of entire 
indifference, but it would also do away with the immense and never- 
ceasing pressure of the water upon the cable—the effects of which 
have been, and will always be, of the worst description, to cables 
laid upon the bottom at great depths. 

I was alone, it is believed (1 beg leave to say so, most respectfully, 
in justice to myself, and without any fear whatever of successful 
contradiction), in publicly and steadily upholding the superiority of 
the northern route by Scotland, Iceland, and Greenland, to America, 
when all others were saying nothing about it, and when they were 
hailing the progress of the Valentia line with general hope and 
applause. 1 repeatedly pointed out publicly the inherent defects— 
scientific and mercantile--of the latter route, and, consequently, its 
certainty not to succeed. In doing so, and in pointing out the 
superiority of the northern route, the usual effects of inattention and 
ignorance had to be encountered. Some believed the northern route 
to be immensely roundabout, others thought it too much enveloped 
with arctic dangers, and a greater number thought that both of 
these objections combined put it entirely out of the question. ‘Then 
the specious appearance of directness about the southern route was 
given weight to most unduly and most unscientitically. And behind 
all this there was a blind, an unre ing, a most ientific con- 
fidence as to what scientific men could do with the Valentia line— 
as if such men were the all-controlling masters of matter, at whose 
fiat the laws stamped upon it by its Author could be suspended or 
set aside. The great high-priest of science, Lord Bacon, taught 
otherwise nearly 300 years ago, yet man had still to learn a most 
costly lesson on the subject, even in the present day. 

Then after the Valentia cable had ceased to work various proposi- 
tions were put forth. Much seemingly profound science was 
displayed as to how to remedy its defects. In addition to all that a 
line was proposed to Blane Sab/on, another from the Land’s End to 
Halifax, and a third by Brazils to New Orleans. Pamphlets and 

rospectuses were issued and meetings held about them; the Times 
itself gave the relative proposals circulation, and I am not certain 
but that it even emitted some thunder in favour of one or other of 
them. Yet these lines, in place of being better than, would only 
have been attended with an aggravation of the evils of, the Valentia 
line. In the midst of all this disturbance, and also when the Valentia 
Company attempted to revive their desperate enterprise, I constantly 
ere the northern route as atlording by far the best solution— 
scientifically and practically—of the difliculties involved in the con- 
struction and working of a telegraph to America. For this purpose 

ou kindly gave me the benefit of your columns—those of the Times 
being closed against my representations on the subject, its conductors 
in their ignorance, probably thinking it a piece of nonsensica 
Scottish patriotism, or having some other better or worse reason. 
But the fermentation on the various points in issue have now all 
subsided, my views as to the superiority of the northern route have 
now been adopted, and they are now being acted upon even by 
Government itself. 

In these circumstances, I think I am well entitled to ask, with 
reference to Colonel Shatfyer’s paper, which was published in last 
Enoinesr, what was he doing all this time? So far as known 
he did nothing in the matter, It is believed it could be sery easily 
proven that, in point of fact, he-had entirely given up all idea of the 
northern route. It must, therefore, be extremely doubtful if be had 
ever had any right ideas regarding it, until a comparatively 
recent period, when in all probability he acquired them from what 
had appeared in your columns, He now seems, however, to be 
virtually desiring to memes all the credit regarding the northern 
route. Were he successful in this, it would be another proof of the 
ancient, and still far too common case, of sic vos non vobis. The 
colonel, it is evident enough, has as yet only displayed the action— 
the common-place action—of energy sharpened by acquisitiveness, 
He may possess, but he has not given, any real unmistakable proof 
of the possession of the higher faculties, namely, those of superior 
knowledge, reflection, and foresight. ‘These are, of course, very 
different from, though their place is often usurped by, and they are 
taken by some people for, mere knowingness, ‘cuteness, and dodging- 
ness. 1 do not at present charge the colonel with being possessed 
of the latter, but let him recollect that doing justice to all is a most 
essential and indisp ble el t in the former, 

All or any of the statements above made will be substantiated, 
should the colovel (who is, no doubt, a regular reader of your 
enlightening and most impartial journal, a letter from him having 
appeared in its columns the other day), or should any one on his 
behalf venture to impugn them, And as my views (1 think I] am 
fully justitied in calling them mine) as to the northern and southern 
routes have now been completely verified and adopted, after a great 
and most discouraging waste of hundreds of thousands on the 
southern line, so it may be inferred as highly probable on that and 

on other grounds that my views as to the great desirability of adopt- 
ing surface telegraphy, and as to the mode of carrying it out, should 
also be adopted. But their adoption should not be delayed till after 
a further similar loss; they should now be adopted, unless some 
insuperable objection can be urged against them. But no such 
be, 4 has yet been, nor, it is believed, can be urged. 

hope 7 aad your readers will graciously pardon the rather 
egotistical tone of this communication: it is very unpleasant to 
myself, but its use is sometimes unavoidable, in order that pam 
may be done. Your own columns, and those of other journals, can 








show, if necessary, that what has been said is no vain boasting. 
And it may be remarked in conclusion, that one chief reason why 
1 wish to obtain all the credit that may be due to me for substantial 
practical originality, knowledge, soundness, and comprehension of 
trouble, regarding the southern and northern 
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routes, is not that I have any love for so utterly vain a thing as | or crossing of rays occurs in almost every situation ; so that, if this 


self-glorification, but in order to show that in the present day justice 

will be done, though the individual demanding it be unbacked by 

patronage and the money power, and should occupy the unfavourable 

position of being a native of Great Britain—regarding the effect of 

which in Britain, or of being a native anywhere, there is an old and 

too often a true proverb, which it is unnecessary to quote. 
Edinburgh, July 31st, 1860. H. K. 

PATENT TRIBUNALS, 


Srr,—Having in my last letter endeavoured to show that the 
objections urged by the “ Special Committee of the Law Amendment 
Society on Scientific Evidence in Courts of Law” against the scheme 

roposed by Vice-Chancellor Wood are not entitled to much weight, 
pee at present to make some remarks in favour of the scheme. 

The objection urged was substantially that the scheme proposed 
by the Vice-Chancellor would not answer, because it was inapplicable 
to the ordinary mode of trial by jury. To this objection I submitted 
the answer that trial by jury is itself inapplicable to the kind of 
tribunal adapted for trying the science in patent cases. 

Of course, however, it may well be that the scheme, although not 
open to the precise objection urged, is objectionable on other grounds, 
or is without positive advantages. I intend now to mention some of 
the advantages belonging to the scheme. 

1. It is in accordance with the principle hitherto adopted on the 
application for a patent. Clause 8 of the Patent Law Amendment 
Act says: “* The provisional specitication shall be referred to the law 
ofticer, who shall be at liberty to call to his aid such scientitic or 
other person as he may think fit.” Here is the [erseinte of a law 
officer being invested with authority, and made responsible for the 
settlement of disputed cases, but allowed to call to his aid some 
person specially qualitied to assist him. 

I am aware that objections have been fi tly urged ag 
this arrangement, but 1 am anxious to call attention to the fact that 
such objections have not touched the principle referred to—they have 
been contined to the practice adopted. For instance, they have 
related to the obvious defect of entrusting such important judicial 
work to a law officer, who has already full occupation in other 
important public matters. Then, again, the want of uniformity of 
practice at the two oflices of the Attorney-General and Solicitor- 
General has been ey complained of. And I might instance 
other particulars with which patent agents are familiar; but, so far 
as I know and believe, the objections have always related solely to 
the practice, and left the principle untouched. 

I do not wish, however, to carry this point too far. If the prin- 
ciple be faulty let it be abandoned (although it has been hitherto 
accepted), and that which is proved to be better substituted for it. 
Still it is entitled to be held as good (like an undisputed patent right 
of long standing) until shown to be bad. 

2. The scheme is not open to the objections urged against the 
existing practice referred to. 

The judge would not have other public duties to occupy his time 
and distract his thoughts, especially those of party politics. Next, 
he would be a permanent officer, and would be able to establish rules 
for the permanent government of the practice under his authority. 
And other practical objections to which the existing practice is ob- 
noxious would not apply to the case of a judge acting in open court, 
and dealing with more matured points. 

3. The scheme is, in principle, applicable to its purpose. 

What is the test of this? A legal right conveyed in terms of 
scientiic and manufacturing import has to be defined—what is the 
proper constitution of authority to deal with such a case? If the 
terms were solely legal, a lawyer. “‘ pur et simple,” might be sufticient 
for the task; but, as they involve questions distinct from law, he 
requires to be supplied with accurate information on such points 
before he can say what the law of the particular case is; that is to 
say, the lawyer requires the aid of another or others to supply him 
with the materials out of which to form his judgment; and the 

lt is calculated to furnish him with the special aid which he 
requires for such purpose by associating with him (in a subordinate 
capacity) a person or persons conversant with the particular matters 
of science and manufacture in question. 

4. A court constituted as proposed would be more able to deal 
with the evidence. 

An experienced paige, with scientific assessors, would be able to 
bring out practical points of manufacture from workmen who came 
before them as witnesses. It has long been my conviction that 
witnesses as to facts have been set aside, because counsel did not 
know how to bring out the valuable part of their testimony; and 
that witnesses as to opinions have been unduly elevated, because 
they could back up in court the particular hypothesis on which the 
pleadings were framed. But matters of real experience and observa- 
tion on the part of ordinary witnesses as to facts might be elicited 
by persons who knew how to put the right questions, and who were 
not placed in circumstances calculated to warp their judgment of 
facts. It appears to me that, in this way, a far more trustworthy 
foundation might be laid for the formation of an accurate scientitic 
opinion than in the way usually adopted in courts of law. Much 
more might be said on this point, but it would occupy too much of 
your space. 

5. By requiring the assessors “ to give their opinion in public, as 
well as the reasons on which that opinion was formed,” a record of 
the science might be obtained. 

This is not the only advantage that would accrue from this plan. 
The sense of responsibility would, no doubt, influence the conduct of 
the assessors in the whole discharge of their duties. But it is a 
matter of great importance to have a good record of the science in 
patent cases, and I do not know of any mode of insuring this so good 
as that of binding a scientilic assessor to give his opinion in public, 
with the reasons Re has for forming it. 

I could extend my remarks on the favourable points of the scheme, 
were | not afraid of becoming tedious, but I trust that enough has 
been already said to show its practical value as a suggestion for the 
amendment of patent tribunals, 

It may, however, be desirable, as a stepping-stone to such a 
tribunal, to employ a system of arbitration, so as to gain some ex- 
perience in the mode of conducting investigations of patent rights 
before any permanent legislation is attempted. ‘This may be adopted 
in any case, provided the parties can make up their minds to abide 
by the decision of the arbitrators. 

Mr. Newton, in an article on the subject in the August number of 
his journal, calls upon his readers to “ consider whether, by means 
so simple and comparatively inexpensive as the proceedings to which 
Messrs. Wheeler aud Turner resorted, they cannot secure an intelli- 
gent and impartial decision of the question at issue.” 

WiLuiaM Spence, Assoc. Inst. C.E. 

50, Chancery-lane, W.C., August 8th, 1860. 





ios 











ON THE COLOURS OF THICK PLATES. 

Sir,—It has been found by Newton, that if a beam of light isadmitted 
through an aperture, and thrown in the direction of its axis upon 
a glass mirror, } in. thick, concave in front, and convex and quick- 
silvered behind, a series of coloured rings will be formed upon a sheet 
of paper held at a certain distance in front of it, and that they have 
the same colours as those which are seen in thin plates. It is also 
found that when mirrors cf greater thickness are used, the rings 
grow less; and that if the quicksilver is removed from the back of 
the mirror they become fainter, their magnitude, nevertheless, re- 
maining the same; but that if a drop of oil, of the same refractive 
power as the glass, is placed upon the mirror deprived of its silvering, 
the part of the rings corresponding to that portion of the su:face 
will diseppear. 

Newton explains the production of these colours in the same way as 
he accounts for those of thin plates ; while Dr. Young thinks that they 
arise from the interference of the light scattered by the front mirror 
before refraction with that scattered by the same surface when the 
rays return to it after reflection from the back surface. I cannot 
see how light can be thus decomposed, because the mere interference 





produces colour we ought to find the spectrum everywhere around 
us. Interference takes place at every angle of our dwellings, and 
yet no colour is discernible. I think that the formation of these 
rings is capable of a simpler explanation than either of these, which 
I will endeavour to render intelligible. The diverging rays fall 
upon the front surface of the mirror, and in passing through the 
glass are refracted, and, consequent upon its curved surface, 
decomposed ; and being reflected to its front surface, they are re- 
fracted upon the paper, appearing as rings. When the quicksilver 
is removed, the rings apparently become fainter, in consequence of 
the light behind the mirror; and they entirely disappear upon the 
a of the oil, because this counteracts the refraction which 
they would otherwise suffer in passing through the glass. Hence 
the checking influence of refraction is overcome, and they pass 
through. ‘The rings diminish with the thickness of the mirror, on 
account of the greater distance of the rays from the paper after their 
last refraction, or, more properly, first reflection, produced by the 
increased distance they have to traverse upon first entering the 
glass. I think that I need not add a diagram to illustrate this, as I 
think that it will be clear upon a little consideration, especially if 
the reader furnishes himself with one according to the text. The 
rings are never seen when the reflection is made from a metallic 
surface; and I imagine that this fact is very favourable to my 
— 

When two parallel plates of glass are inclined to each other, a 
person viewing a candle through them will see it crossed by a 
number of parallel fringes—a fact which Dr. Brewster thus ex- 
plains: “‘ Their production,” he says, ‘‘ depends upon the action of all 
the four surfaces of the plate of glass, and their magnitude is in- 
versely as the thickness of the plates that produced them at a given 
inclination.” 1 do not find it very clear to understand what prin- 
ciple is here alluded to, but if the uneven surfaces between 
the plates are d to d pose the light passing through 
them, I can understand the explanation. I can imagine an uneven 
body or prism of air acting as a similarly shaped piece of glass 
would; yet I doubt whether this kind of thing is here alluded to, 
rather supposing that decomposition by some other mode is intended. 
If a beam of light, issuing from an aperture in a window-shutter, 
falls upon bodies of any kind, coloured fringes are seen on either side 
of the shadow; and if this is examined, it will be found divided by 
parallel fringes. The terms inflexion and difraction have been em- 
ployed to distinguish these phenomena. Dr. Young was of opinion 
that the fringes in the shadow are caused by the interference of the 
rays bent into the shadow at one side of the body with those bent 
into it on the other side; and that the external fringes are owing to 
the interference of the direct rays, which pass at a little distance 
from the inflecting body, with hice which he supposed might be 
reflected from its margin. M. Fresnel was of this opinion ; but after- 
wards supposed that the rays which pass at a sensible distance from 
the inflecting body deviate from their }~seanng direction, and also 
concur in the production of the external fringes. It has been found 
that an opaque or transparent screen, placed either a little before or 
behind one side of the inflecting body, causes all the fringes in the 
shadow to disappear; even those on the opposite part of the shadow 
to where the screen is held. Now, I never could understand, and I 
do not see the necessity for presuming, that light should bend as here 
supposed ; and I, therefore, ofler the following considerations upon 
the subject :—It appears to me that the inflecting body, in every 
instance, decomposes the light at its edges. Such an idea may, 
perhaps, be considered curious and improbable; but the intense 
penetrability of light should be noted: it should be remembered that 
there is reason for believing that no substance is known whose 
extreme edge, whose thinnest part, which is, of course, coincident with 
its visual angularities, light cannot, and generally to be sensibly 
experienced, pass through. The limits of this truth are, of course, 
confined to mathematical differences; nevertheless, we here find a 
powerful auxiliary toexperience, Thus I maintain that the external 
fringes are caused by the decomposition of light, conformable to the 
edges of the inflecting body; and that the internal ones, according 
to the nature of the edges, result from the same cause. If red rays 
fall obliquely upon a mirror, and are allowed to be reflected upon 
any surface, alternate light and dark bands are observed. They 
only appear in full light when thrown obliquely, although decom- 
position, or rather separation, takes place at any angle, as shown in 
Newton’s experiments in the dark chamber. I imagine this to depénd 
upon the light meeting the mirror, so as to become decomposed, or 
rather separated, by its curvilinear form, which would not be effected 
if it fell upon it directly. In that case the planes of the surfaces of 
the glass or metal would be almost coincident, in « q of 
which no decomposition would ensue. As I have intimated, light 
can penetrate some portion of every substance, and here metal (for 
the mirror is supposed metallic) is found to separate homogeneous 
light. Light penetrates every substance to some distance, in conse- 
quence of which separation is enabled to ensue. 1 imagine that 
decomposition, according to the prismatic principle, is the only 
source of colour, and hardly need remark that the presence of alternate 
light and dark bands does not imply decomposition, but only sepa- 
ration. In the former experiment 1 take the internal fringes to be 
but the reflection of the rays producing the external, and this I think 
explains how they vanish as described. The light is cut off, and, con- 
sequently, half the rays, so that the reflection is but one-half what 
it was before, and, from the presence of the shadow, remains unper- 
ceived. 

It is not necessary for me, in a few general observations like these, 
to ider many | of so-called difraction or inflection, 
although it would be very interesting so to do ; nevertheless, I must 
notice one or two more very striking experiments in passing on. 
It is found that if two knife-blades are held very near together in a 
beam of diverging light, coloured rings surround their shadow, which 
result I have noticed. If through a slit in a card we look at a 
blackened glass rod upon which a beam of light falls, a line of light 
will detect its centre; and on either side of the same may be found 
spectra divided by dark bands. I suspect that the light forming 
the spectra is decomposed by the edges of the card, and that the 
white central band is formed by the light reflected ,erpendicularly, 
which not impinging against the card, cannot, of course, be decom- 
posed by it. Thus there is seen a white central line, and, on either 
side of it, spectra surrounded by dark bands. Separation only 
applies to homogeneous light. Similarly, if a needle fixed in a hole, 
cut in blackened cardboard, is viewed through fine cop wire 
gauze, and care is taken to keep the light behind the cardboard, it 
will appear transparent, and somewhat tinted with red light. 
Perhaps, as double decomposition takes place here, the light may be 
1 posed by passing between the needle and card and again by 
the edges of the gauze. The tending of the ligh. in front of the 
opaque needle would cause it to be fancied transparent. 

There are many curious manifestations of colour in the polarisation 
of light. It is found that if a thin plate of mica is placed between 
the polarising and analysing reflectors of the polariscope, colours 
will be seen reflected from the former surface, which appears to me to 
arise from the uneven structure of the mica. Strietly, the light 
may be decomposed by the uneven surfaces of this substance, when 
its reflection upon the polarising plate would be renewed from the 
analysing plate, and thus meet the eye. A very fine system of 
rings is produced by obtaining a small slice from the crystals of 
nitre, and placing it in the polariscope, as in the last experiment. 
Biot referred the colours of polarised light to the oscillation of 
luminous molecules, and Fresnel and Arago to the principle of inter- 
ference. 1 think that these phenomena may be elucidated upon con- 
sidering that colours may be seen in mica, viewed merely with 
common light, provided the slice is thin, and held obliquely to the 
eye; seeing which, I imagine that polarised light cannot necessarily 
be their cause, otherwise than by causing different parts of the 
surface exposed to it to transmit rays, and, as regards parallelism of 
surface, more or less obliquely. Hence the superiority and regu- 
larity of the colours when thus viewed. The same appears to apply 
to the crystals of nitre. When viewed in the polariscope, spl 
rings are seen, for here the reflection is very perfect; and, as before, 
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and in every similar case, we have two rays, or rather, one ray 
whose sides kave independent properties, and which receives double 
reflection. Light passes through the various portions of the sub- 
stance in such a way as to augment the natural unevenness of its 
surfaces, which no artificial ingenuity can overcome. The internal 
structure is thus imperfect, the perceptible layers of which cannot 
of course be interfered with. It seems probable that all crystals 

such layers, although they cannot in every case be perceived; 
and perhaps the same applies to many inorganic and mineral sub- 


stances. . . . sas 
The principle of colour is forcibly seen in the decomposition of the 
solar beams, when the sun is lowering, or surrounded by a haze. In 
the former instance, colour is produced consequent upon the obli- 
quity with which the rays meet our atmosphere; the natural curva- 
ture, which produces no effect when these descend vertically upon 
it, is then effective, and accordingly we experience the pleasing 
effects of a vast natural prism, Likewise fog, those floating vesicles 
of vapour, decompose the solar rays; and the same explanation 
applies to the lunar halo, It is very probable, if not certain, that 
the blood-red colour of the sun, when seen through a mist, is 
heightened by the opaque nature of the watery vesicles forming it. 
Colour appears darker, really becomes less distinguishable, in passing 
through semitransparent substances ; its rays, probably, are dimi- 
nished in rapidity ; its undulations are weaker, and many perfectly, 
or almost perfectly, opaque spots may exist where the solar rays 
should penetrate—all which circumstances would account for this 
henomenon, and may be applied to the dusky halo of the moon. 
Ye needs little consideration to see that opaque substances perfectly 
extinguish luminous undulations, omitting all mathematical con- 
siderations respecting perfect opacity which do not come under the 
inspection of sensatorial experience. J. A. Davigs. 





STEAM AND VAPOUR. 


S1n,—I observe you are in doubt, in your leader on steam, of June 29, 
as to the authenticity of the first chapter of my contribution on steam 
to the “ Eneyel ia Britannica,” and may refer you to the end of 
the article for the information that, “ the first chapter of this article 
is abri from the article on ‘Steam’ in the previous edition of the 
‘Encyclopedia Britannica ;’” and in this edi'ion it is stated by Mr. 
Scott Russell, the author of the article, that the paragraphs in ques- 
tion, involving the definitions of steam and vapour, were written by 
the late Sir John Robison. I do not know that the question of the 
definition of ont is an important one: — hard-working engine- 
man knows what it is, and nobody that I know of ever made a 
mistake about its identity. The first chapter in question is essentially 
a popular one. It is entitled “* Considerations of a General Nature 
regarding the Properties, Phenomena, and Applications of Steam.” 
It is introductory and popular in style and treatment, and closes 
with a reference to the main business of the article, which is “ the 
study of its various phenomena in greater detail "—the laws of its 
constitution, its action, and its effects. When, therefore, you in- 
form your readers, in your article on ‘Steam and Vapour,” last 
week, that you had shown that “the attempts which writers have 
made to describe its production, its qualities, and its characteristics, 
deserve to be pronounced signal failures,” I am ata loss te know 
why you apply this charge to my attempts, as your criticism 
has throughout been confined to one chapter. Perhaps you will 
show this to me by discussing the remaining eight chapters of the 
article, which have not as yet been favoured with your editorial 
notice. In the fourth chapter you will observe an attempt at more 
nearly exact definition. 

I do not understand your objection to the permanence of the boil- 
ing point of water, 212 deg. according to Fahrenheit’s scale. You 
object to the term “point.” It is called a point because it was once 
a point; it was constituted a point on the scale. Scales used to be 
divided by points, dots, punctures, round things, or whatever else 
the mark or graduation is to be called,—for it must be called some- 
thing. Now-a-days, points are abolished, and scales are graduated by 
means of lines, and perhapsit would be better to alter the term from 
“point” to“ line.” The boiling line, then, of pure water, under the 
average atmospheric pressure of 14°7 lb. per square inch, is 212 deg., 
on Fahrenheit’s scale. Anybody can try the experiment for himself, 
and he will find that the point or line is invariable. You quote ex- 
sear no doubt, to prove the variability of the boiling point, 

ut your own account of these experiments shows that the variation 
was not in the boiling point of pure and simple water, but in the 
composition of the substance evaporated. And here I may venture 
to supply the omission of the letters in your quotation from my 
article, on the influence of different qualities of glass on the indications 
of thermometers. You quote me in the following words :—That “ all 
thermometers made from different qualities of glass, and even when 
the fixed points are exactly and accurately determined, differ from 
one another at the higher temperature.” For temperature read tem- 
peratures, and the meaning is — changed, relieving me from 
the charge of effrontery under which I lie. D. K. Crarx, 

11, Adam-street, Adelphi, August 6th, 1860. 








THAMES EMBANKMENT. 


Tuk following is the report of the select committee :— 

Your committee beg leave to report to the House. that they have 
carefully considered several well-devised plans for the embankment 
of the Thames, which have been brought before them, and that they 
have received much valuable evidence on the subject. 

In connection with the matter referred to them, your committee 
considered it ne to inquire into the line proposed for the low- 
level sewer about to be made by the Metropolitan Board of Works, 
and they find that if that sewer were carried under the Strand and 
Fleet-street, an amount of injury would be caused to the trade and 
property of the district, which it is scarcely possible to estimate ; 
whilst during the pro; of the works the traffic along those great 
thoroughfares would be seriously impeded. 

Your committee have found that the various engineers who have 
submitted their plans, have recognised the importance of construct- 
ing the low-level sewer along the foreshore of the river, and within 
the embankment. 

Your committee have ascertained by evidence that the Metro- 
politan Board of Works and the Thames Conservancy Board are of 
opinion that the embankment of the Thames would be a great im- 
provement both to the metropolis and to the river, and your com- 
mittee entirely concur in this opinion. 

Your committee, therefore, after careful consideration of the whole 
question, have agreed to the following resolutions :— 

That the embankment of the north side of the Thames from 
Westminster Bridge, to or nearly to Southwark Bridge, would 
afford a desirable mode of improving the banks and beds of the 
river, and facilitate the construction of the low level sewer along 
the foreshore ; while a roadway on the embankment would greatly 
relieve the crowded thoroughfares. 

That by the construction of docks inside the embankment wall, 
wharfingers and other persons engaged in busi along the river 
would in most cases derive increased facilities for conducting their 
various trades and occupations. 

That the statements made by the committee with regard to the 
probable cost of the pro; embankment vary considerably, 
ranging from a minimum of £400,000 to a maximum of £1,500,000, 
paecae sg, Sy the nature and extent of the plan; but these estimates 
include the cost of the low-level sewer ; and there is reason to sont 
that alarge proportion of the total first cost would be repaid by 
works of a uctive character. 

That, as in 1861 the 8d. and 1d. duties upon coal, andthe }d. duty 
} apd wine, which were imposed and continued by Parliament for 

purpose of public improvements in the ‘metropolis, will cease, 

your committee recommend that be renewed for a limited 

period, and that the whole or part of the cost of the Thames embank- 
ment be made a first charge upon them. 

ep 7 beeraen to the Metropolitan Board 

e metropolis, and armed them with 





powers to deal with the foreshore of the river in connection there- 
with, your committee recommend that the construction of the 
embankment be also confided to them. 

For this purpose your committee suggest that the above-mentioned 
duties be placed at the disposal of that board for a limited period, and 
that the guarantee of the imperial treasury be likewise afforded 
them, according to the provisions contained in the 21st and 22nd 
Vict., ¢. 104, s. 6. 

Your committee are of opinion that it would be most difficult to 
estimate before the works are completed the amount of damage that 
might be ioned; they therefore recommend that power be given 
to ascertain, after the completion of the works, the amount of com- 
pensation that may be due. 

That, while your committee consider the embankment of the south 
side of the Thames forms a necessary part of any complete scheme 
for the improvement of the river and the metropolis, yet it is of no 
less urgent necessity than that of the northern side. 








PARLIAMENTARY INTELLIGENCE. 


HOUSE OF COMMONS.—Mownnay, Avousr 6. 
THE ATLANTIC TELEGRAPH COMPANY. 


Mr. H. Berkevey asked the Chancellor of the Exchequer whether, 
in consequence of the failure of the Atlantic Telegraph Company in 
their attempt to lay down a submarine line to America, the agree- 
ment entered into between them and her Majesty’s Government hai 
not become void; and whether the Government would be prepared to 
entertain applications from other parties willing to undertake the 
same enterprise, subject to the conditions set forth in the Report of 
the Select Committee on Packet and Telegraphic Contracts, which 
have been recently affirmed by the House. 

The CHaNnceLtor of the Excnrquer: With reference to the first 
portion of the question, I have to answer that I am not aware of the 
contract having become void in point of law, but it is inoperative, 
and perhaps may be regarded as void for all practical purposes. As 
to the latter part of the question, I must observe that there was 
nothing of an exclusive character in the agreement with the Atlantic 
Telegraph Company. It would have been quite competent for the 
Government to enter into an agreement with any other body in re- 
lation to the same subject-matter, even if that agveement had taken 
effect. As to entertaining other applications, I must say that I have 
had no reason to suppose, from any Communicatioas that have been 
received at the Treasury, that any other parties would be willing to 
enter into an agreement of a nature similar to that made with the 
Atlantic Telegraph Company—that is to say, an agreement contin- 
gent on the actual success and efficiency of the line. As to whether 
the Government are prepare to entertain such applications, I could 





| not say that they are not, but at the same time the caution of private 

| parties has its lessons for the Government also, and undoubtedly in 

| that branch of enterprise which related to deep-sea telegraphs, and 

| the very limited success that has attended them, it certainly would 

| behove the Government to receive such applications with great 

caution, and not to accede to them till afier mature deliberation. 
THE NEW FOREIGN-OFFICE. 

In answer to Sir J. Shelley, 

Mr. Cowrer stated that, as the site for the new Foreign-office was 
not yet in the possession of the Government, it would not be neces- 
sary to ask for a vote in the present session. Next year a vote would 
be proposed for the commencement of the building, and that would 
afford honourable members the opportunity of raising any question 
they wished about the style of the edifice. The plans had been ex- 
hibited at the desire of many members of the House. 








LAW INTELLIGENCE. 


COURT OF CHANCERY. 
HANCOCK 0, BEWLEY. 

AN appeal from a judgment of Vice-Chancellor Wood, dismissing 
the plaintiff ’s bill with costs, which was argued on the 4th, 5th, and 
other days in June, by Mr. W. M. James, Mr. G. M. Giffard, 
Mr. Webster («f the Common Law Bar), and Mr. W. W. Karslake 
for the appellant; and the Attorney-General, Mr. Rolt, Sir Hugh 
Cairns, Mr. Stiffe, and Mr. E. Fry and Mr. Hindmarch (of the 
Common Law Bar) for the respondents, the defendants 

The facts of the case, involved as they were in a vast amount of 
intricacy and involvement, were very shortly as follow :—In May, 
1844, the plaintiff obtained a patent for the application of gutta- 
percha, which had then been recently introduced into this countr 
for the manufacture of corks, stoppers, and other articles. This 
patent was followed by others, in which the plaintiff, together with 
other persons (including the defendants), was more or less interested. 
In order to carry into effect the experiments necessary for more 
effectually working these gutta-percha patents, premises were taken 
at Stratford, and experiments were made and the manufacture 
carried on under the directivn of the plaintiff, who was, according to 
the case set up by the defendants, engaged at a salary, and not in 
any sense a partner. In October, 1846, an arrangement was entered 
into between the plaintiff and the defendant Bewley of the one part, 
and Messrs. Keene and Nickels, who were interested in these patents, 
of the other part, for a relinquishment by Keene and Nickels of their 
right to work the patent. This arrangement was carried out by an 
agreement dated the 2d of October, 1846, and referred to as agree- 
ment A. Another agreement of the same date, called agreement B, 
was made between Bewley and the plaintiff, by which, in considera- 
tion of a royalty to be paid to him, the plaintiff relinquished his 
right to work the patents, with a provision that Bewley might 
determine the agreement 0a giving six months’ notice to the plaintiff. 
Upon the completion of this arrangement Bewley proseeded to carry 
on at the manufactory at Stratford, in partnership with other 
persons, under the title of the ‘“Gutta-percha Company,” the busi- 
ness established there for working the patents. e plaintiff was 
engaged by Bewley at a salary of £800 a year, but disputes arose, 
and in August, 1848, the vlaintiff was dismissed. In January, 1849, 
Bewley gave notice to the plaintiff of his determining agreement B, 
and also requiring him to concur in giving notice to Keene and 
Nickels to determine Agreement A. Notice was also served upon 
the plaintiff aa | any partnership, or supposed partnership, 
with Bewley. Since this period the patents had been worked by 
Bewley and his partners on the one hand at the Stratford factory, 
while the plaintiff, in opposition to Bewley, had worked the patents 
on his own account at a rival manufactory, called the West Ham 
factory. Considerable litigation arose in reference to the matters in 

uestion and the patents, both those prior and those subsequent to 
the arrangement of October, 1846, and various transactions took 
place to which it is not necessary more materially to refer. The bill 
in the present suit was filed in 1857, and sought an account from 
the defendants of all profits made by the Gutta-percha Company, or 
the defendants Bewley and Barclay, by any manufacture or oe of 
gutta-percha under certain letters patent; to establish the plaintiff's 
right under an agreement of the 2d of October, 1846, and otherwise 
to a moiety of such profits, subject to payment of such royalty as 
ought to be paid by him, and generally to protect the interests of the 
plaintiff in respect of the patents. The case on behalf of the 
defendants, stated generally, was that they denied the existence of 
any partnership between the plaintiff and Bewley, and insisted that 
agreement A had been determined by the acts of the plaintiff, who 
had worked the patents since 1850 without offering to account, in 
direct (esa to and with the endeavour to undersell the Gutta- 
percha Company. 

The Lords Justices entered at great length into a statement of the 
case, and agreed to affirm the decree of the Vice-Chancellor. They 
did not consider it necessary to decide any of the important points 
of law relating to the joint possession of patents which had 
raised during the argument. The elaborate examination by Lord 











Justice Turner of the provisions of the agreements occupied a period 
of not less than three parts of an hour. The appeal was then dis- 
missed, but without prejudice to any right or title of the plaintiff 
other than his alleged right to profits and participation in profits as 
sought by the first paragraph of the prayer of the bill. 








J. & C. HAWKINS’ IMPROVEMENTS IN THE 
CONSTRUCTION OF FURNACES, &c. 
Parent DATED 5tu Decemper, 1859. 


Tuts is an invention of Messrs, J. and C. Hawkins, of Walsall, 
for the more thorough combustion of the gases arising from the 
various furnaces and other close fires now so generally required in 
the manufacturing districts, which, as a natarel consequence, being 
generally thickly populated, makes it imperative for the sake of 
health that the smoke arising from such furnaces or fireplaces should 
be thoroughly and completely consumed. 

Fig. 1 represents a front longitudinal section of the brickwork or 
setting and furnace for a common or ordinary stationary boiler. 
A, A, is the side flue for passing around the boiler in the ordinary 
way; B, B, represents the furnace or fire-bars, which may be of the 
ordinary or common kind, or be made and fixed on the more modern 
principle ef alternately vibrating or moving if preferred; C is the 
dead-plate, and D, D, brickwork, terminating the fire-hole, and 
supporting the fire-bars, the top row of which, at the inner ends 
of the fire-bars, should be composed of fire-clay, as well as the face 
bricks E, E, forming the side of the furnace; F, F, G, G, and H, H, 
are cast-iron pipes or air-ways built up in the brickwork, and which 
air-ways continue (as shown by the dotted line), and descend so as 
to form a connection with the flue I, formed in the brickwork D, 
which flue is covered with a strong metal plate, having three vertical 
tubes applied to it, a centre one shown in section marked J, and the 
one behind it marked K; these tubes ascend into a hollow bridge, 
also shown in section marked L, L, the top of which is curved down 
so as to preserve as near as possible a uniform distance between the 
bottom of the boiler and top of the bridge, the crown of which is 
perforated with holes for the air to escape. this bridge works in side 
plates marked M, M, built in the brickwork with projecting danges, 
so as to form a channel or groove for the bridge to work up and down 
in, as it forms an important feature of the invention, that the bridge 
should be raised and lowered as desired; and in this case it is done 
by attaching, a rod or a chain at each end, and carried up to be 
counterpoised by levers and weights on the outside. At the back of 
the movable bridge La bridge of brickwork is formed, in order that 
no air shall escape behind, but what ae "ie the tire for supporting 
combustion. a, 4, is, Me -box for. ae tire-clay or auy 
other suitable com on, by hich stulting-box is formed on the 
bottom of the movable bridge for surrounding the vertical tube J, 
so as to prevent an nde escape of ry at that part, and for the 
same object a stuffing -box must be firted to each vertical tube. 

Fig. 2 represents as much of the ground plar peckign of Fig. 1 as 
is necessary for description, as taken through i! 1 i: be b, b, 
representing seven fire-bars in position, ena ¢ front _ the 
dead- plate C, and terminating at the back with the tire bricks D. 
The side air-way tube I, H, shows its position protected by the tire- 
clay bricks E, and in this view it is seen that theair-way at the back 
of the tube H descends and crosses transversely auder the plate N, 
and which plate is secured and made air-iiyut the brickwork 
D, D, and D, D, partly resting on it. To the plate N two of the 
vertical air-tubes ate shown attached or secured by flanges at the 
bottom, marked as at Fig. 1, J and K, the movable bridge being 
omitted in this figure to avoid confusion, 

Fig. 8 is a front irregular section of Fig. 1, as taken through the 
vertical dotted lines ¢, ¢, and d,_ nting the air-ways F, G, 
and H, on the left-hand side @ the tire-bars in section, 
marked B, B, and on the right side a section exhibits the 
descending air-way from H to I, fy Below the plate N, to which, as 
before stated, the vertical air-way tubes are fastened. ‘The front of 
the movable bridge L, L, is represented broken for the purpose of 
showing the position of the vertical tubes within, marked J and K, 
the one to the left being shown in dotted lines: the anape of the top 
of the bridge is also detined in tis figure, following the curve (as 
nearly as convenient) of the circumference of the boiler O. P, P, 
are circular-ended levers, working on supports or fulcrums at Q, and 
over the curved ends of these levers chains work, the lower euds of 
which a:e carried down and attached on each side to the movable 
bridge L, against the weight of which the balls R, R, act as a 
counterpoise, the sliding in or out of which to or from the fulerums 
will cause the bridge to descend or rise as desired. The cold air 
entering the air-ways on each side, as at F, Fig, 1, passes along aud 
returns through G, and again descends and enters the air-way H, 
and by taking this tortuous course, encased as it were in red-hot 
bricks, it becomes highly rarefied, fit to descend to the transverse 
air-way I, to ascend through the vertical tubes into the bridge, which 
derives great heat from its position, so that the air is again further 
heated before it escapes through the holes on the top of the bridge, 
which, from its high state of rarefaction, is capable of igniting the 
gaseous smoke that is emitted from the coals or fuel 4s soon as it is 
carried back to the bridge, and this igniting or burning the smoke 
close under the boiler affords to the generating of steam the utmost 
limit of heat the fuel or coal used are capable of giving out, In 
practice it is found that the greatest easy of smoke is generated 
on the occasion of supplying fresh fuel, which (say Messrs. 
Hawkins) arises from the want of a suflicient quantity or inter- 
mingling of rarefied atmospheric air. And they purpose applying 
sliding doors over the air-ways F in front, which may be opened 
when fresh coals are applied, and closed as soon as the lower fire 
shall in to burn freely through the fresh coals; but in order to 
ensure due attention to this requirement, they purpose applying a 
self-acting arrangement, whereby the air-ways shail be opened by 
the act of opening the furnace-door, and although the furnace-door 
shall be immediately closed after supplying the coal, the covers or 
dampers for the air-ways shall only progressively close, occupying 
a sufficient amount of time in the closing as shall afford the due 
proportion of atmospheric air to consume the excess of gas thrown 
off in the o- of smoke at each firing, and which self-acting 
apparatus shall be capable of being timed and regulated as desired. 
This may be effected in many ways, as, for instance, a lever fastened 
to the hinge side of the furn r, projecting down so as to work 
in underneath the door-plate; and to the end of this lever a chain 
may be attached in any suitable way, working under and over 
pulleys, and the other end of the chain may be attached to a weighted 

iston working in a cylinder full of water, which piston may alao 

attached or connected in any suitable way with the dampers of 
the air-ways, so that the effect of opening the furnace-door will also 
elevate the piston and the dampers, and after firing, the furnace- 
door may be closed, allowing the piston to descend in the cylinder 
at its leisure, or according to the size of the escape-hole for the 
water to rise from below the piston to allow it to descend, as well 
also as the weight of the piston, the air-ways gradually closing as 
the piston descends. 

Fig. 4 represents a sectional plan also of a common stationary 
engine furnace. In this case air is supplied through tubes or air- 
ways placed on each side underneath the fire-bars, three of which 
are represented broken off, for the purpose of showing the ingress 
air-way marked T; the top of the bridge S is represented as broken 
away, for the purpose of showing its interior. The air from the 
tube T through the bridge at A! to the air-way B', from 
whence [; posses through the tube Y and Z to X, and from thence 
to the interior of the bridge to through the perforations at 
the top, while the air on the other side in like manner crosses the 
flue through the tubes V and W to the air-way C', C!, to enter the 
bridge in the direction of the arrows, as before described. Fig. 5 repre- 
sents a longitudinal section taken through the dotted lines /; /, of Fig. 4, 
showing maple tee ya” wp e cross tubes V, W, and Y, Z, 
which are c upward for the purpose of bringing them in imme- 


smoke, or ted gas, which 
tends greatly to increase the heat of the air passing them, the 
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rarified condition of which ignites the smoke or gas on its passing over 
the bridge. The bridge is elevated and depressed by means of the 
rack and pinion working on the axes e, which may be carried through 
the side brickwork and back bridge, to be actuated by any suitable 
contrivance or handle for raising, lowering, or retaining the bridge 
in the position desired. And in connection with this Figure is 
represented the applicability of improved arrangements to the con- 
suming and thereby utilising the gas or smoke generated in the 
making of coke, a process extensively carried on in some districts, 
which, from the quantity of gaseous smoke and sulphur produced 
and thrown off (in the process), renders the air in the immediate 
neighbourhood pernicious, even to the extent that vegetation is 
destroyed by it, and the atmosphere rendered murky and unhealthy. 
This is effected as exhibited at Fig. 7. D!, D', represents in section 
part of a heap of coal, which is piled up in the common or ordinary 
way around a short stack of open brickwork, marked E', and 
covered over on the outside with a crust or covering of small waste 
or fine particles of coal, which always accumulates at collieries or 
places where large quantities of coal are got or used. The heap of 
coal when put together is lit at the top, close to the stack, and 
requires, according to the bulk, three or four days, more or less, to 
burn through, and when fire is seen around the outer lower edge, it 
indicates that the whole batch or heap has been converted, during 
the progress of which gaseous and sulphurous smoke is continually 
vomiting out of the centre of the stack. In some instances, to get 
rid of this nuisance, the workman in attendance will apply a light 
to the smoke and burn it, but in a general way it is allowed to 
escape and mingle with the atmosphere as long as the coke-heaps 
are on fire, And the improvements to these description of close 
fires consist in fitting a cover to the top of the stack marked Fi, and 
applying a large tube concentrically at the bottom of the stack as at 
G', and such like tubes the inventors propose connecting or applying 
to (say) four stacks, and concentrating them to a main tube as at H, 
from which the tube I, l', is connected ; and J! is a mouth-piece of the 
same area as I', but of the sectional form, exhibited at Fig. 6. 
K!, K), is a steam-way or pipe under the regulation of the stop-cock 
L\; which pipe passes underneath the coal-heap to delivery-pipes as 
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and in a very little time the admission of steam will cool down the 
cokes so that it may be removed and a fresh batch or heap piled up, 
and the operation repeated, thus insuring the great advantage of 
economy and expedition ; and as the connection in the tube G! may 
be cut off by the closing the valve before named, the removal of the 
burnt cokes, and the piling or making up of a fresh heap, do not 
interfere with the burning or converting process going on in the 
other heaps that may be connected with the tube I, I, The details 
shown have only to be slightly varied to make it applicable to the 
furnaces of Cornish boilers, as well as to the furnaces of marine 
engines or other close fire-places, subject to the generation of large 
or objectionable quantities of smoke. 








Dr. Ure's Dictionary.—We have just. received the tenth part 
of the edition now issuing of this very valuable work. It contains 


lengthy articles on Manures, Mercury, Metallurgy, by Mr. Napier ; | 


Mineral Statistics—a very valuable article; and Dissertations on 
Mines and Mining from, we presume, the pen of Mr. Robert Hunt, 
the general editor. Dr. Ure's dictionary is well known; but we 
cannot too highly commend to the attention of our readers the edition 
now issuing from the press, complete as it is in accuracy and detail. 
Cyciors Works, SHerriecp.—On Saturday last, Mr. Cammell, 
the proprietor of these works, on the occasion of a presentation 
to him by his és of a candelabrum and plateau of gold 
late, entertained at his residence, Norton Hall, his whole esta- 
lishment, with the wives and families of the men, to the number 
of 2,500. A procession was formed at the works, and the men, 
accompanied by bands and banners, marched in order to the hall, 
about four miles distant. Dinner was provided for the whole in a 
tent upwards of 70 yards long and 25 yards wide, followed by out- 
door amusements. 
ground, and employ more than 1,000 hands. 
Sovutuvort Pier.—This light and elegant pier is erected on the ex- 
tensive sands at Southport, a watering place on the Lancashire coast, 
about thirty-seven miles N.W. from Manchester, and twenty miles N. 


| of Liverpool. The locality has lately become well known from the 


at M}, preferring to have four such pipes for each heap of coal, or | 


more or less as may be desired, distributed or placed at equal 
distances around the centre or stack El, ‘These delivery-pipes are 
covered over with a hollow perforated fire-clay brick, as here shown 
in section marked Ni. With this general arrangement, svppose 
that the furnace O!, O!, is in full fire, the smoke flying off in the 
direction of the arrows from the top of the coal, and that the air is 
entering the air-ways, and escaping from the crown of the bridge, 
there igniting the smoke into a flame, which is drawn back under 
and over the air-way tubes and along under the boiler by the 
natural draft of the stack or chimney ; and supposing the coal-heap 
or heaps are also on fire, the same draught or suction from the engine 
stack or chimney, and the cover F'! drawn back for the admission of 
air, the gaseous smoke, instead of escaping here, will be drawn from 
the burning coals through the stack E! down into tube G! and I, 2, 
to the mouth J}, and along underneath the boiler, as indicated by 
the arrows; and should this gaseous smoke not be ignited while 
passing over the furnace fire, it will be ignited in passing over the 

ridge, thus adding a great auxiliary to the generating of steam as 
it streams back in a powerful flame underneath and around the 
boiler flue, thereby saving an important item in the amount of coal 
otherwise required, independent of rendering the operation of con- 
verting coal into coke as unobjectionable as the carrying on of any 
other branch of manufacture. And suppose that the heap is now 
thoroughly burnt, and that it is desirable to cool it and shift it as 

uick as possible. To do this the patentees prefer closing the cover 

1, and opening the steam-way Li, thereby admitting steam from 
the four Jets before referred to, in and through the very heart or 
body of the yet burning mass, which not only stays its further 
burning, but drives out the injurious sulphurous gas that may 
remain in it, which, commingling with the steam and air, is sucked 
or drawn along through the pipes to the fire, as before described, to 
be consumed; or this process may be reversed, namely, by closing a 
yalve in the tube G!, and drawing back or removing the cover F', 
\ 
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interesting experiments with the Whitworth guns being made there. 
The pier, which was opened to the public on the 2nd inst., has been 
erected by a company, under the Limited Liability Act, from the 
designs of Mr. James Brunlees, civil engineer, of London. The 
total length is 1,200 yards, or nearly three quarters of a mile, com- 
mencing at the middle of the promenade. The height of the plat- 
form from the level of the sands varies from 19 ft., at the town end, 
to 25 ft. at the sea end. The superstructure is supported upon cast- 
iron columns, three to each pier, each column being cast in three 
lengths; the bottom lengths, or bearing piles, were sunk to the 
necessary depth by a peculiar process, first adopted by Mr. Brunlees 
in obtaining a foundation for the viaduct over the sands at More- 
cambe Bay, on the Ulverston and Lancaster Railway, the bottom of 
the pile being provided with a flat disc 18 in. diameter, with a small 
hole in the centre; a —_ of 2 in. gas-tubing was passed down 
the pile into the sand, and the joint made tight; by means of a pipe 
connected with the water company’s mains, a pressure of water was 
obtained of 50 Ib. to the inch, which forced the sand from under the 
disc, thereby enabling the pile to sink by its own weight on the 
pressure being removed. § firm a bearing was obtained that, 
= severely tested with a load, not the slightest settlement 
could detected. Had not the water company’s mains been so 
near at hand, a force-pump would have been used, as at Morecambe 
Bay. The superstructure itself is formed by a triple row of lattice 
girders, of 50 ft. span and 3 ft. deep, securely braced, and covered 
with a footway of 3-in. planking, open joiuted to prevent the lodging 
of water. ‘The sides are protected ty a wrought-iron railing, 
designed especially to prevert the possibility of accidents to children. 
A platform with seats at the sea end, 100 ft. long and 82 ft. wide, 
with stairs for descending to the sands at low water, will prove a 
great acquisition to visitors wishing to encounter the bracing breeze 
at the elevation of the pier, or the milder air at the lowest level of 
the sands. The total cost was about £8,700, being within the 
original estimate. The work has been very creditably executed by 
the contractors, Messrs. W. and J. Galloway, of Manchester. 
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Miuirary AnD Navat Topics.—In the House of Commons, the 
other evening, Mr. Sidney Herbert denied an assertion made by Mr. 
H. Berkeley that our ships were to be armed with smooth-bore 
guns, that there were only a few Armstrong guns in the navy, and 
that there were 600 guns in the French navy. All the cast-iron guns 
rified by the French had invariably burst. No less than twelve 
Armstrong guns a week were being issued to the navy, 40-pounders, 
and a number of 80-pounders would shortly be issued, while there 
were twelve batteries, mounting seventy-two Armstrong guns, in the 
hands of our land artillery.—Some experiments, tried against certain 
iron plates supplied by the Thames Iron Shipbuilding Company, 
have just terminated at Portsmouth. It appears that the Lords of 
the Admiralty were not satistied with the iron coating with which it 
was at first intended to clothe the Warrior, and intimated the fact to 
the above-named company. This led to the manufacture of some 
highly-tempered plates, a number of which were attached to the 
sides of the Sirius, in Porchester Creek, and Captain Hewlett, of the 
Excellent, was ordered to fire at them. The result has been so far 
7 that at the ordinary ranges used for trials of the kind, 
the shot failed to penetrate the plates, which were arranged on the 
* dovetail” principle. It has, therefore, been recommended that the 
Warrior should at once be fitted with them, and that the “dove- 
tail” plan should be used.—Dissensions are reported to have sprung 
up among the members of the royal commission appointed to inquire 
into the state of the dockyards, &c., and Mr. Ricardo, M.P., the 
chairman, has resigned. He will be succeeded by Mr. F. Peel, M.P. 
The remaining members of the commission are for the present 
| pursuing their labours, which promise to be of a lengthened character. 


New Evecrric Licut.—Some exceedingly interesting experi- 
ments took place on Tuesday evening off Osborne-house, the marine 
residence of her Majesty, in the Isle of Wight, and also in Cowes 
roads, with Professor Way’s electric light, and which we believe are 
‘age ey x d to more important experiments about to be carried out 

y the Government. The principle of the light is simply the appli- 
cation of electricity to a column or running stream of quicksilver— 
in this instance as fine as the point of a lady’s needle. So long as 
the voltaic battery retains power to act with its wires upon this 
column, so Jong must the light burn—the strongest and purest light 
in the known world, and this without actual combustion taking place 
or the quantity of the mercury being reduced, the supply of acids to 
the battery being its sole expense after its first cost, excepting wear 
and tear. The apparatus consists merely of an oval-shaped pair of 
tubes connected at each end, a round hollow globe about the size of 
an orange, in which is placed the mercury. ‘The mercury runs from 
a point to a cup in the centre, enclosed within a glass tube, and here 
the subtle liquid is heated to a white heat as it flows in a fine stream 
from the upper ball into the cup, and thence into the lower one, thus 
producing an indestructible wick. The light, which can only be 
compared to the sun for its brilliancy and power, is only of the same 
circumference as the cup itself—the size of a threepenny silver piece. 
When the steamer arrived off the Motherbank, the light aloft was 
lit by attaching to it the ends of the wires from the voltaic battery. 
So soon as the glass tube became sufficiently heated to throw off the 
mercury from its surface, the light exhibited its power and beauty, 
the steamer’s usual masthead light appearing but a dull red speck 
alongside it. 1ts effect upon the human countenance was, however, by 
no means favourable, casting on allon board the steamer a strange un- 
earthly hue. Mauve colour was brought out by the light with astonish- 
ing brilliancy. On reaching Cowes Roads, crowded with yachts,and all 
displaying lights, the contrast between the electric light and those 
shown by the yachts was something wonderful. The electric light 
was shining in its pale pure brilliancy aloft, while the hundreds of 
lights displayed by the yachts and by the town of Cowes, its Club- 
house and hotels, dwindled down to dull red specks. A lens applied 
to the light threw broad pathways of light to and fro as the lens 
might be directed, bathing the low black hulls of the craft that were 
in the line of light with a flood of sunshine, as also the delicate 
tracery of their spars and rigging. A boat which left the steamer 
here for one of the yachts was lighted on its way by the lens. On 
| the steamer’s return Norris Castle was passed, and the light thrown 
| on its picturesque front. 
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TO CORRESPONDENTS. 


*,* Volume IX. Tax Enainesr, bound in cloth, is now ready, price 18s. 
Covers for Sintieg the coleman can be had from the publisher, price 2s. 6d. 
m 


0 Feet repeat oush of cue rE nse dr ome ont abioetn, #9 
apparatus, é&c., to ir names a: esses, 
which, efter publishing ir inquiries, we will forward such letters as we may 
i answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

C. §. (Southampton).—Certainly, a great change, for copper oxidises most 

adily. What, for instance, is verdigris ? 

S. R. ) npn rata pretend to answer questions of the nature of those 

we put to us. 

A ‘BuinpeR (South Wales).—Much would depend upon circumstances as to the 
power and price. You had better insert an advertisement in THE ENGINEER, 
stating what youwant. You would then know all about it. ‘ 

PATENTBE.—The — to which you refer was duly specified, and is, of course, 
in force now. re you not aware that the speciyication concludes the patent for 
three years ! 

C. W. B. (Manchester).—J¢t is difficult to advise you in ignorance of the pur- 
poses in view. Is it for a model engine that you require steam? The tempera- 

ture named by you is equivalent to a pressure of 50 lb, on the square inch, and 

to raise steam of that pressure you must have very much more active combus- 
tion os | propose. Copper is certuinly better than iron. Consult a boiler 
maker at hand. 
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CASTING SPINDLES. 
(To the Editor of The Bngineer.) 
$ix,—Will any of your readers be kind enough to inform me, through your 
valuable paper, what coating is necessary in a mould, to prevent the sand 
adhering to the casting, when making gun-metal spindles 6 ft. long, 4 in. 
diameter, cast vertical ? A SUBSCRIBER. 
Coseley, Staffordshire, August 3rd, 1860. 





WOLLASTON’S BAROMETER, 
(To the Editor of the Engineer.) 

Sir,—I find in several places in ‘‘ Ure’s Dictionary of Arts and Manufac- 
tures” (the 4th edition) references to Dr. Wollaston's differential barometer, 
especially as a useful instrument for testing the exhausting power of 
chimney shafts. I have sought in vain for a description or figure of this 
barometer. Can any of Fy readers briefly describe it, or refer to some 
work in which it is re ? and oblige A Constant ReADER. 

August 7th, 1860. 





RAILWAY BRAKES. 
(To the Bditor of The Bngineer.) 

Sir,—Permit me to assure Mr. Newall that I have had ocular demonstra- 
tion of the fact I mentioned respecting the brake known as his. 

I saw it in action ona line of railway, which shall be nameless, about two 
years ago, and whatever changes Mr. Newall may have made since, in this 
case the facts were as I say ; the brake was not fitted with springs, it acted 
through the medium of a screw and a vertical wheel in the guard's van 
acting on a long coupled shaft under the i 5 

I have no acquaintance whatever with any brake of Mr. Newall's work- 
ing with springs, and therefore I will not say anything about them. 

Were “ Valo” practically acquainted with the wen By railway trains, 
he would not make the objections he does to my plan, He may have 
fallen into some error, in consequence of the misdirection of the arrows in 
my sketch; which, by an oversight of the engraver, represent the wheel 
revolving the reverse way. But if ‘‘ Valo” will make the correction with 
his pen. he will then see that the wheel will force the sliding-block up C 
until (if the block be properly made) the wheel is stopped, or if we do 
not wish to bring about that result, until it reaches the stop W; in which 
cases the wheel will be retarded by the blocks D and E jing, not with 
the slight force due to the eccentric action of the links C, but with the 
vast power due to the wedge-like action of the blocks D, and “‘ Valo” will 
see that this action will be instantaneous, 

He will, 1 am sure, see the error he fell into in his other remarks relative 
to this brake. I must, for one thing, inform him that in all cases the 
carriages, if left to themselves, run on the engine, whether the brake is 
applied to it or not ; and even were his remarks correct, still there is 
nothing to prevent the guard putting this brake in action from his van 
by many well-known contrivances. Vv. P. 

August 6th, 1860. 

DILLON’S PLEONOMETER. 
(To the Editor of The Bugineer.) 

Sir,—In Tar Enoineer for July 20th I saw a letter from a Mr. Cameron, 
stating that the pleonometer was similar to his slide-rule. In reply, I beg 
to state he labours under a false impression. 

The pleonometer, as your readers are aware, was designed to work out 
the following problem :—A, B, C, D, being a cross section ofa railway cutting 





or embankment, &c., find the lengths 
E, C, and E, D, when the natural sur- 
face slopes to either side of the centre 
line of railwzsy. For the answer see 
Tae Exorer for June 22nd. Now, 
on the 16th July I received two small 
books (who from I do not know, if 
not from Mr, Cameron); they described 
the use of Mr. Cameron’s slide-rule, 
giving the problems that could be 
: worked out by the instrument. It so 
happens that from the beginning to the end of his useless little books there 
is not one single word mentioned about the above problem, and the 
arrangement of his slide-rule is such that it is quite unfit to work out the 
problem, especially for the high side of the cutting, which is the most im- 
portant part of the problem. 
If Mr. Cameron wishes to communicate with SirJ. McNeil, he will find that 
ntleman invented a slide-rule a great rig | years ago. —— I forgive 
r. Cameron for writing the letter he did, I will not say much in praise of 
his books, for a boy of fifteen would work the best half of the problems 
with a slate and — J. DiLuon. 
8, Upper Buckingham-street, Dublin, July, 1860. 
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on Thursday evening in each week. The charge for four lines and under is 
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STEAM AND VAPOUR THEORIES. 

“ How charming is divine philosophy!” said Milton, 
and the highest minds that have succeeded him have 
re-echoed the sentiment. “Simplicity,” it has also been 
said, “ is charming,” and this saying contains so much truth 
that all mankind assent to it. And, if we think of the 
matter seriously, there is very good reason to be found for 
pronouncing both simplicity and philosophy charming, for 
there is something exceedingly philosophical in simplicity, 
and something pleasingly simple in that high a aga 
which alone deserves to be called “ divine. his is not 
the time, nor is this the place, for elaborating these views ; 
but it is both the time and the place for saying that in the 





recent reviews of existing steam theories which we have 
brought before our readers, we have been impressed with 
the consideration that in those theories, as they at present 
are set before us, we find but little that is either simple or 
loftily philosophical. Unquestionably there is a broader 
theory, a ogee law, than any yet discussed in works of 
science, underlying both the natural phenomena of evapo- 
ration, and the artificial processes of steam generation. 
With no claim to special ability on our part, we have suc- 
ceeded, we make bold to believe, in showing that the ex- 
isting theories are obscure, conflicting, and opposed to facts 
which the most ordinary observation must furnish, and the 
most ordinary intelligence comprehend. We now revert 
to the subject for the p of adding another illustration 
or two to those already adduced. 

One great cause of the confusion into which writers on 
steam, and writers on meteorology likewise, have fallen, is 
the habit into which they have got of confounding the 
vapour-forming with the vapour-escaping process. It isa 
common thing for them to say, as we last week discovered 
the authors of “The Marine Steam Engine” saying, that 
vapour is formed only at the surface of fluids. They are so 
profoundly absurd—we cannot employ a milder term—as 
to leap from the fact that the vapour escapes from a fluid 
at the surface only, to the hypothesis that its generation 
proceeds at the surface only ; and this they do in face of 
the manifest fact that, wherever the vapour may be formed, 
it has (ordinarily) but the one way of exit, vid the surface. 
If we take a glass or a metallic vessel containing water, 
and place it in a hot atmosphere, or apply artificial heat to 
the sides or bottom of it, where, in the name of common 
sense, can the generated vapour escape save at the surface? 
Surely, ifthe impulse of reason is followed, we shall, at 
the first perception of the circumstance here noticed, at 
once separate in our minds the two phenomena—the exit 
of the vapour and its production—and p to search 
for their causes independently. This, however, has not 
heretofore been done. After much research we say that, 
while we have met with multiplied instances of writers 
asserting that vapour is formed, and that Sees Fs 
which > be almost uniformly mean vapour-formation) take 
place at the surface only of fluids, we have never yet seen 
any other reason assigned for it than the fact of its escaping 
there only. 

So little is the generation of vapour understocd by men 
of science, that they have invented one expression solely, 
so far as we can discern, for the purpose either of cloaking 
a purely non-natural theory, or else of hiding the absence 
of all definite theories whatever. “ Spontaneous evapora- 
tion” is the term which they have employed for one or 
other of these ends. Professor Brande says, “ Water slowly 
aes under exposure to the air; its vapour mixes 
with the surrounding atmosphere, and the process is usually 
called spontaneous evaporation ; it takes place at all tem- 
peratures, and with a oe proportionate to the dryness 
of the air, and the velocity of the current passing over it.” 
When the term “spontaneous generation” is used in con- 
nection with organised life, an outcry is immediately, and 
not, we think, improperly raised, because we deem it both 
wise and reverent to assume that an exercise of the Supreme 
energy precedes all natural phenomena, no matter how 
obscure or minute. Why then have we this term “ spon- 
taneous evaporation ” thrust upon us, unless it is to blind- 
fold us while we are led over a bridge of natural facts 
which crosses an abyss of ignorance that our philosophers 
have been wholly unable thus far to fillup? We do not 
think it in the least de unfair to urge this question. 
If the process to which Professor Brande alludes be attri- 
buted to the combination of increments of heat with atoms 
of water, as in other cases of vapour generation, why is the 
word “ spontaneous” employed? From the way in which 
he frames his statement, it would ew that he seems to 
think air, and not heat, is the agent by which the water is 
converted into vapour, and that this vapour is different in 
kind from steam. We cannot but believe, however, that if 
it were his design to propagate so novel a doctrine as this, 
he would have taken greater pains to place it clearly before 
us. We suspect the indefiniteness of his language is the 
result of a prior indefiniteness of ideas upon the subject 
under notice. 

To us there appears not the slightest necessity for in- 
troducing any distinctive terms in reference to the produc- 
tion of vapour (by whatever means generated), or of steam 
from liquids. It is a simple question of the combination of 
heat with water. We beoe that under all ordinary 
atmospheric temperatures—ordinary, that is, in our climate 
—water does emit vapour from it. We know also—and 
those who do not know it may easily assure themselves of 
the fact—that if we clasp a glass containing water between 
warm hands, we greatly increase the quantity of vapour 
delivered in a given time, Facts like these show that high 
degrees of heat are not essential to the vapour-forming 
process. A little heat readily converts water into vapour ; 
and the readiest hypothesis that we know of is, that a 
little more heat will similarly convert a little more water ; 

nd so forth. This hypothesis is, as we have remarked in 
former articles, that which Mr. Williams has adopted; 
and while we are confident of its perfect “ simplicity,” we 
have not yet discovered in it anything inconsistent with 
the highest “ philosophy.” 

We purposely limit our present remarks on this 

ubject to a very narrow basis; and we do so because we 
wish to have the subject searchingly investigated. We are 
not desirous of making war upon authorities; but we are 
anxious to have the discrepancies and contradictions which 
we have adduced in former articles reconciled, if that be 
possible, and, if not, cleared away. And the question of 
vapour-generation lies at the very threshold of the investi- 
gation. Until authorities are agreed upon that, they cannot 
advance a single step towards ultimate ment, We 
ask our readers, then, to join with us in effecting a settle- 
ment of this fundamental question. Is vapour formed only 
at the surface of a liquid,or is it not? Our view of the 
matter is now fully before them, and if it be not refuted 
we shall hereafter be free to proceed to more advanced 
considerations, 








MEDITERRANEAN SUBMARINE TELEGRAPHS, - 


Ir cannot be denied that we have been singularly un- 
successful in our attempts to extend our submarine tele- 
— system; and, when the course pursued by the 

overnment in reference to it is considered, our want of 
success cannot much astonish us. The successive ad- 
ministrations who have had the dispensation of Government 

tees committed to them have been exceedingly sh 
of telegraphic novelties, and have adhered with as much 
rtinacity to systems of cable-construction, which have 
n continually failing, as if they had been in the highest 
de successful. 

_It would be an almost endless task to enumerate and 
discuss the many failures of submarine telegraphic lines 
which have already occurred ; we may confidently assume 
that they have been ~~ enough to shake the faith, 
not only of shareholders, but of the Government likewise, 
We think, also, they should have been deemed frequent 
enough to encourage the Government to favour, rather than 
oppose, the progress of improvement. But this is far from 
being the case. Not only are old systems patronised and 
promoted by guarantees from the Treasury, but the 
existence of these guarantees is made the grounds of with- 
holding others from schemes based upon later, and perhaps 
sounder, principles. A single case may be sufficient to cite 
in confirmation of this assertion. We explained last week 
the nature of our arrangement with the Austrian Govern- 
ment. in reference to the Mediterranean Extension tele- 

aph. This telegraph commences at Cagliari, in the 

sland of Sardinia, and extends first to Malta, and then on 
to Corfu. A dividend at the rate of 6 per cent. on a capital 
of £120,000, was, it will be remembered, guaranteed by the 
British Treasury, and the lines were laid. They worked 
successfully for several months, but in March, 1859, the 
line from Cagliari to Malta, after previous break downs, 
finally failed, and in the following August the remaining 
rtion, between Malta and Corfu, gave way likewise. 

e Treasury extended the guarantee for three months, in 
order to cover the repair of the cable; but up to this day 
the line from Malta to Corfu has not been restored, and 
communication with Malta has only been restored by means 
of a more circuitous route, a cable having been laid from 
Sicily to Malta for the purpose. In consideration of this 
arrangement, the Goverment have, with notable generosity, 

to continue one-half of the guarantee, although, 
under the original contract, the whole guarantee fell 
through with the failure of one portion of the line only, 
They have even offered, more recently, to renew the other 
half of the guarantee on condition that a new cable is laid 
from Corfu to Otranto. We thus see how liberally the 
Treasury can act in reference to a failing undertaking ; let 
us now see how they have proceeded in reference to another 
project. In his evidence before the Committee on Packet 
and Telegraphic Contracts, Mr. Stephenson, of the Treasury, 
stated that at the very date of the contract under which 
this Mediterranean Extension business was proceeded with, 
other propositions for establishing direct telegraphic com- 
munication with the islands and ports of the Mediterranean 
were before the Government. One of these was a project 
by the “United Kingdom Electric Telegraph Company,” 
which was incorporated by Act of Parliament in 1851, for a 
direct line from the Land’s End to Gibraltar, thence to Malta? 
and on to Seleucia and Alexandria. It was originally sub- 
mitted to the East India Company, in a letter, wherein it was 
stated that the company were prepared to lay their sub- 
marine cables for longer distances, and in greater depths, 
than had hitherto been successfully attempted, and at a 
much cheaper rate. The proposition was declined by the 
Government, not on the ground that the proposed scheme 
embraced a novel form of cable—although that, under the 
circumstances, would have been fully vexatious enough— 
but because to accept it would be unfair, the Government 
alleged, to the Austrian negotiators! ‘ The arrangements 
already concluded are so far decisive,” said they, “as not 
to warrant any new negotiations with parties other than 
those already concerned ; a course which, while it would be 
unjust towards these persons, would only lead to embarrass- 
ment, without being attended with any beneficial effects 
towards furthering the accomplishment of the project it- 
self.” This sentence is a congerie of baneful cheurdities 
and errors. In the on ee. the writer (the late Secre- 
tary to the Treasury, Mr. James Wilson) speaks of the 
arrangements then concluded, not warranting any new 
negotiations, which is a mere platitude, since no one would 
look to the arrangements made with Austria for a “ warrant” 
for other arrangements. What the writer probably meant 
is conveyed in the next clause of his sentence, where he 
says, that to favour the establishment of a new Mediter- 
ranean line of telegraph, would be “ unjust towards those 
rsons”—the Austrian negotiators. Why it would be un- 
just he does not condescend to state, and we cannot of our- 
selves discover. There surely could have been no under- 
taking‘on the part of the Government to withhold future 
guarantees; and if there was no such undertaking, we do 
not see how the grant of a new guarantee could have 
carried injustice with it. The next statement of the writer 
—that the grant of a guarantee to the new line, would 
only lead to embarrassment—was most unfounded, and has 
been most fally disproved by the event; and the same may 
be said of his last remark, namely, that the a out of 
the new project would be attended by no beneficial effects 
towards furthering the accomplishment of the desired 
object—telegraphic communication with the East. It is the 
project to which the Government extended a guarantee 
that has “led to embarrassment ;” it is that which has been 
attended with little or no beneficial effects. 

We saw last week that the exigencies of the late Indian 
mutiny had a powerful effect in promoting attempts to 
establish telegraphic communication with India. Mr. 
Thomas Allan, who was the a promoter, we believe, 
of the United Kingdom Electric ~—— Company, was 
one of the first -probably the ve rst—to propose the 
laying down of a direct line to Alexandria, through Gib- 

tar and Malta, independently of — shores, and the 
continuation of this line vid the Red to India. Mr. 
Allan has from that time to the present been well sup- 
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rted by the press, and by many influential persons ; but 

ving based his «yo upon the adoption of a new form 
of cable, he has to contend with all the disadvantages 
that belong to an “ untried system,” and has not up to this 
moment, we believe, succeeded in securing sufficient com- 
mercial and governmental support to enable him to 
undertake the establishment of a single long line of 
submarine telegraph. We fear his want of success 
is in part attributable to an absence of stability or 
fixity in his mode of bringing his plans before the 
world, inasmuch as we find his name prominentl 
associated, not only with the company already named, 
but also with the “Great Ocean Telegraph Com- 
pany,” for connecting Great Britain with America; the 
“ Great Indian Submarine Telegraph Company,” for con- 
necting Great Britain with India; the “Great Indian 
Submarine Extension Telegraph Company,” for connecting 
Great Britain directly with China and Australia, vid India ; 
the “ South Atlantic Telegraph Company,” for connecting 
us with South Africa and America; and the “ West Indian 
Telegraph Company,” for connecting the West Indies and 
the States of Central America with Kingston, Jamaica. | 
We strongly suspect that the putting forth of these very | 
comprehensive schemes, somewhat ostentatiously, has | 
impeded Mr. Allan's progress. ‘These various projects may 
doubtless be considered as parts of one great whole ; but 
the public have become exceedingly suspicious (and not 
without good cause) of gigantic undertakings; and Mr. 
Allan would do well, we think, to devote whatever time 
and energy he may be able to spare from the work upon 
which he has lately entered—the establishment of an inland 
system of Saageagliie communication, upon postal principles 
—to the steady promotion of some one division of his sub- 
marine systems—say that to Alexandria from Falmouth. 
If he can but succeed in getting his novel — securely 
through a preliminary trial of that kind, neither the 
Government nor the commercial world will be indisposed 
to favour the extension of his plans. 

The utter failure of our Mediterranean lines of telegraph, 
and the consequent suspension of the anticipated communi- 
cation with our Indian possessions, is truly deplorable, and 
we should lose no time in repairing the chvehiot by pro- 
ceeding with the direct submarine line from Falmouth | 
through Gibraltar and Malta. Without contending that | 
the transfer of the cable manufactured for the first length 
of this line to the Rangoon and Singapore route was in- 
judicious, we must say that the present suspension of the 

{editerranean scheme is not justifiable. There is absolutely 
no evidence to show that deep-water submarine telegraphs, 
if pee constructed, must fail. Mr. Stephenson, when 
asked to explain the cause of the failure of the cable 
between Cagliari and Malta, said it was supposed to have 
been some volcanic action on the Adventure Bank, across 
which the cable was laid, but he did not think there was 
any proof of that, or that anybody could say with certainty 
what the real cause was. And in reference to the failure 
of the Malta and Corfu cable, he said it was supposed to 
have failed from a deficiency of proper lightning conductors 
on the land at the station, in consequence of which, in a 
violent thunderstorm, the lightning got at part of the sub- 
marine cable, “ but I have my doubts,” he added, “ whether 
“that was so.” There is evidently nothing to daunt us in 
these statements ; nor, after a cable has been successfully 
laid between Ireland and America, can we attach serious 
—— to the existence of very deep water in the Bay 
of Biscay, or to the suddenness with which the bottom of 
the Bay is depressed. ‘The only other objection mentioned 
by Mr. Stephenson is this: “ It is thought,” he says, “ that 
by coming near the coast of France—by taking the line from 
the Lizard, which would carry it within eighty or ninety 
miles of Ushant, and not in very deep water—an opportunity 
might be afforded for an enemy to dredge up the cable if 
he were disposed to do so.” All we can say in reply to this 
is, that if a project of immense national importance is to be 
hindered because of the existence of such a remote and 
doubtful contingency as this, we may as well abandon all 
hope of national advancement. 

he considerations which induced Lord Derby’s Govern- 
ment to undertake the Falmouth and Gibraltar telegraph, 
and which were ably stated by Mr. Lionel Gisborne, in a 
letter to the late First Lord of the Admiralty, in 1858, 
have lost none of their force at this day. Every message 
to our Mediterranean and Eastern possessions is within the 
cognisance, and at the mercy, of foreign Governments. As 
long as we are at peace with Europe, this may not be of 
great importance as to commercial messages; but poli- 
tically it may be quite otherwise. By connecting Falmouth 
with Gibraltar and Malta through a direct submarine cable, 





the Mediterranean and Channel fleets would be brought 
into instant and secret communication, and a link would 
also be supplied for bringing India, Australia, and China, into 
similar communication with the Home Government. The 
moral effect upon Europe of England owning a direct and 
secret means of communication with her Mediterranean and 
Eastern possessions would, as Mr. Gisborne said, be equal 
to a large addition to her navy. ‘She would then, indeed, 
be mistress of the seas.” As matters now stand, while all 
foreign Governments own telegra hs, and use them as 
political engines, England, and England alone, is precluded 
from that immense advantage, although her possessions are 
more scattered, and therefore her need of the telegraphic 
agency is greater than those of any other power. Cher- 
bourg and Toulon are telegraphically connected, and the 
French can therefore order the instant concentration of 
their Mediterranean and Channel squadrons, by telegraph, 
without the knowledge of the English admirals in those 
waters ; but owing to the want of an independent Medi- 
terranean cable, we are deprived of this valuable power. 
On national grounds, therefore, we shouid proceed, with- 
out further delay, to renew the undertaking which Lord 
Derby's Government commenced, but which Lord Palmer- 
ston’s has ay pine And there are good commercial 
reasons, also, for proceeding with it. During the short 
time that the Mediterranean (Malta) telegraph was in 
operation, it earned a dividend exceeding the Government 





; me mes in amount, although it was attended by many 
vantages—such as the want of continuity in the line, 


for example; for messages could only be sent to and from 
India by it just at the period of ships arriving and starting, 
so that during long intervals the telegraph was doing 
nothing. Mr. Stephenson himself considers that the 
enormous traffic on a direct Indian line, with all our con- 
nections in India and China, and with the increased 
rapidity and security resulting from having such a line of 
our own, would ensure its being “a perfectly paying line ;” 
and we do not think this opinion can well be disputed. 

We hope, therefore, that Parliament, in which resides 
the power to settle this great question, will pronounce in 
favour of the plan; and we hope further, that the sinister 
practice of the Government, by which it sets itself against 
good plans solely on account of their novelty, will not be 
maintained. We think Lord Derby’s Government made a 
favourable exception to the routine of our telegraphic 
system—which is less capable of sustaining an excessive 
weight of routine than any other system known to us— 
when they determined to establish a line of their own, and 
appointed Mr. Gisborne, the late Mr. Robert Stephenson, 
and Sir Charles Bright, to design the cable, and the 
scientific officers of the Board of Trade to supervise its 
manufacture. These arrangements may have been imper- 
fect, and to a certain extent tentative; but they were pro- 
bably the best that could be made at the time, and they 
evinced a desire on the part of men in office to do their best 
under the circumstances. Lord Palmerston should not 
have annulled them hastily; but, as he has chosen to do 
so, we look to him to replace them by less objectionable 
plans. 








INSTITUTION OF MECHANICAL ENGINEERS. 


Tue annual provincial meeting commenced on WeJnesday last in 
the Lecture Theatre of the Midland Institute, Birmingham. The presi- 
dent, William Matthews, Esq., proprietor of the Corbyn’s Hall Iron- 
works, Dudley, having a paper to read, Mr. James Fenton, Low Moor 
Ironworks, Bradford, was called upon to take the chair. The attendance 
of members present was a numerous one, amongst those present being 
Messrs. James Kennedy (Liverpool), R. Warmer, C.F. (Manchester), 
G. H. Muntz,\C. W. Siemens (London), B. Fothergill (London), G. A. 
Everitt, F. E. Martineau, G. Piggott, F. Wrigley (Manchester), F. A 
Cowper, G. Adamson. R. Warham, W. Richardson, R. C. Sinclair, 
G. March, R. Beck (London), H. A. Fletcher (Whitehaven), T. H. 
Murray (Chester-le-Street), W. Moor (Helton), C. Markham, Joseph 
Wright, E. Jones (Wednesbury), J. Ferrill (Derby), J. E. Clift, 
A. Masselin, R. Fay, 8S. Bailey (Walsall), C. Manley (Dudley), 
Samuel Lloyd (Wednesbury), Sampson Lloyd (Wednesbury) W. 
Lloyd (Wednesbury), A. Ransome, J. Mitchell, R. Williams (Wed- 
nesbury), J. W. Wilson (London), 8. Crosby, Thomas Snowdon 
(Middlesbro’-on-Tees), R. Jobson (Dudley), W. S. Garland, R. W. 
Johnson, J. Ross, D. Joy, L. Pettifor (Derby), C. Little (Derby), 
W. J. Warden, E. Marshall, J. Taylor (Birkenhead), H. Rofe, J. H. 
Nettlefold, &e. &e. 

The Chairman having opened the session with one or two formal 
observations, the reading of papers was proceeded with. The first 
on the list was that of Mr. Mathews, upon the “Ten yard coal of 
South Staffordshire, and the mode of working it.” It commenced by 
explaining that the object of the paper was to describe that most im- 
portant portion of the South Staffordshire coal field known as the 
thick main, or ten-yard coal—a seam peculiar to the district, nothing 
similar having been found in this country, nor, indeed, in any other 
part of Europe, and on the occurrence of which its importance, as 
well as its high character for the manufacture of iron, was chiefly 
founded. For this object it would be convenient to describe the 
geological character and extent of the coal field, that portion of it 
over which the thick coal is known or supposed to extend; the 
mineralogical peculiarities of the thick coal; the modes of working, 
and methods of ventilation ; and lastly, the area remaining unworked, 
and pod ag duration at the present rate of working. Upon the 
map before the Chamber was delineated the region of the thick coal 
occupying the whole of the southern area of the field. It was in this 
portion of the district only that the limits of the thick coal are still 
undefined, no proofs having been made further south than those at 
Cradley, Corngreaves, and Hawne, near Hales Owen, where the 
seam exists in perfect regularity, dipping slightly southwards. To 
what extent, therefore, the thick pee might extend in that direc- 
tion, what might be its quality or character, or what the difficulty 
of “ winning” it, were problems yet to be solved. The extension, 
however, of railways into that locality for which Acts have been re- 
cently obtained, coupled with the pressing wants of the neighbouring 
ironworks, and the rapid exhaustion of the thick coal in other 
localities, must effect this solution at no very distant day. The limit 
of the thick coal in the northern portion of its area might be roughly 
defined by a line drawn from Monmore Green in an easterly direc- 
tion, a little to the north of Bilston, to Darlaston, from whence it 
tends in a south-west direction to West Bromwich, and was there 
terminated by a great “fault.” The Kingswinford sandstone fault 
formed its natural boundary on the west. After more clearly point- 
ing out the general po-ition of the thick coal bed by reference to 
some sectional drawings, Mr. Mathews observed that whilst the 
thick coal generally prevailed over the area in question, it was by no 
means uniform and unbroken in its distribution, but was intersected 
by faults and discolorations, which had interposed serious difficulties 
to its effective working. As to the geological origin of the thick 
coal, it had been treated with great ability and originality by Mr. 
Bute Jukes, in his work on the South Staffordshire Coalfield. That 
gentleman considered that, physically, the bed of thick coal had its 
origin in the close approximation of a number of seams, of varying 
thickneszes, brought into contact by some fortuitous process: 
and this view was supported by the fact of the bed being 
divided by distinct partings into the several divisions constituting 
its entire thickness, which divisions were too strongly defined to 
admit of a doubt as to the soundness of Mr. Jukes’s theory. The 
character of the coal in these several divisions of the greater or less 





| thickness of the partings materially influence the cost of getting, as 


well as the marketable value of the thick coal, which was subject to 
great variations under the same, or nearly the same, condition of the 
market. Hitherto this coal had been found of the highest excellence 
in the northern extremity of its boundary, and it was there that the 
earliest workings commenced. In that portion of the district lying 
between Wednesbury and Bilston, the vestiges of old workings, 
which were known to have been in operation as early as the year 
1315, were spread over a large area, and the method of working ap- 
peared to have been by means of what was called be!l pits. In addi- 
tion to the ancient Wednesbury workings—the coals of which did not 
at this period appear to have been applied in any way to the manu- 
facture of iron—operations weragarried on to some extent on Pens- 
nett Chase, and it was in this locality that the experiments of 
Dudley in ironmaking were first instituted; and that authority, 
writing in 1619, spoke of there being twelve or fifteen “cole works” 
then in work, and twice as many not in work, each of which works get 
2,000 tons yearly. Dudley also described the result of his first trial of 
pit coal in the manufacture of iron as being successful beyond his ex- 
pectations. Im the region west of Dudley the thick coal was better 
adapted for iron smelting, and had been held in higher estimation 
than any other for that purpose from the days of Dudley downwards. 
Enough had been stated on this part of the subject to place the situa- 
tion and conditions of the thick coal of South Staffordshire fairly 
before the meeting, and it remained only to be considered how to 
attack and win this “ golden fleece.” Mr. Matthews said the first 
step would naturally be to ascertain the inclination of the strata, the 
“dip” of the coal, and the probable extent of the water to be en- 





countered. He then described in considerable detail the process of 
sinking the shafts, the provision for ventilation, the driving of the 
gate-roads, and the laying out of all other requirements for the work 


of coal-getting. He next adverted to some of the dangers attendant_ 


upon the operation of getting coal, particularly the liability of seams 
in some cases to fall in, and cause accidents. The records of the loss 
of life from this cause, he said, placed South Staffordshire in a melan- 
choly pre-eminence in comparison with other districts. He next dwelt 
upon the means adopted to secure proper ventilation of mines. He 
afterwards observed that in the present state of the thick coal seam the 
risk of accident from fire-damp was infinitely less than that to which 
it was liable when mining operations in it were first commenced. The 
great extent to which the thick coal was now cut up in all directions 
afforded such abundant channels of escape for this gas that the 
enemy which it was formerly so dangerous to encounter and difficult 
to subdue, was now, with the adjunct of the safety-lamp, controlled 
with comparative ease. Before, however, the ventilation of the 
present system of high air-heads and the use of the ere foe me 
was established, devices for dissipating the gas were adopted whic! 
would now be considered unjustifiably riskful, and were attended by 
much loss of life and waste of property. It was not until 1810 that any 
material improvement was effected, when the efforts of a mining en- 
gineer named John Ryan were attended with a considerable degree 
of success; and the introduction of the Davy lamp, in 1815, was an 
invaluable aid, both as regarded the safety of life and the practical 
facility of working. Passing on to refer to some other points, Mr. 
Mathews said they must admit that, as regarded safety to the 
men, as well as in the larger produce of coal per acre, the long- 
wall had a manifest advantage over the rib-and-pillar system. The 
ventilation was perfect; and as regarded the produce of coal, it 
would yield, on a moderate estimate, from 5,000 to 7,000 tons 
more in quantity per acre. Having enforced this view at some 
length, Mr. Mathews remarked that they had now arrived at the 
final branch of the subject—namely, what area of this important 
coal-seam remains ungotten, and what period, assuming the present 
rate of working, may be assigned for its duration. From the best 
accessible sources of information as regards the eastern portion of the 
district, the extent of thick coal unworked might be estimated at 
about 1,160 acres, yielding in the first and second workings about 
20,000 tons to the acre, which would give us 23,200,000 tons. The 
present rate of working is about 11,000 tons per week, which for 
fifty working weeks will give 550,000 tons ‘per annum, and the 
probable period of duration about forty-two years. There was more 
difficulty in framing an estimate for the eastern portion of the 
district, owing, first, to the larger area unworked ; and, secondly, to 
the absence of proof of the actual extent of the thick coal in a 
southerly direction. The estimate, therefore, was confined to the 
limits previously mentioned as proved in this direction—namely, 
from Stourbridge to Hales Owen. With this limitation, the area 
unworked was estimated at about 2,785 acres, which, at 20,000 tons 
per acre, gave 55,700,000 tons. The present rate of working in 
this part of the district was 30,000 tons per week, or 1,500,000 tons 
per annum, and the probable period of duration would be about 
thirty-seven years. It might reasonably be assumed that at the 
expiration of another half-century this noble seam of coal, the pride 
and glory of South Staffordshire, would exist only in name, and the 
future importance of this busy hive of industry must be sought in 
other resources than the one which had hitherto contributed so 
largely to its strength and prosperity. 

A brief discussion followed, in the course of which several ques- 
tions were put to Mr. Mathews, each of which he answered in.a 
courteous manner. A vote of thanks was afterwards accorded to him 
for his able and interesting paper. 

The next paper introduced was descriptive of a method for taking 
off waste gases from the blast furnaces at Ormesby Ironworks, and 
was contributed by Mr. Charles Cochrane, of Middlesbro-on-Tees. 
It was read by Mr. W. P. Marshall, the secretary. The document 
stated at the outset that there was no novelty in the fact of taking 
off waste gases from blast furnaces; many methods with this object 
in view being at present employed. Though the writer was unaware 
of any similar method to the one under notice, he did not lay claim 
to originality in the one he was about toexplain; but as so much 
acknowledged diversity of opinion existed as to the respective merits 
of the different plans, to say nothing of the great difficulty of pro- 
curing information of a reliable character, he simply proposed to 
afford the members some information as to an arrangement which 
had been in successful operation for some months, and bade fair to 
realise the best expectations of its merits in every point of view. 
The large waste of fuel from the mouth of a blast furnace, when the 
escaping gases are allowed to burn, was well known, and amounted 
to more than 50 per cent. of the fuel burnt. Hence there was a con- 
siderable margin for economy, bearing in mind the large quantity of 
coals consumed in raising steam, for generating the blast, and the 
further quantity necessary to raise that blast to the required 
temperature. In fact, assuming 300 tons of coke per week 
to make 200 tons of iron, there would be required 100 tons 
of coals to generate steam, heat, and blast. Mr. Cochrane then 
pointed out, with the aid of a diagram prepared for the occasion, the 
operation of some blast furnaces, the system of filling which from 
the top with materiel for consumption had not the effect of distri- 
buting it equally so that the gases would ascend through it to the 
top ina uniform manner. One of the improvements, as shown in 
the drawing, appeared to be that, by the mode of filling, this defect 
was remedied. After offering some remarks of a general character 
as to taking off gases from furnaces, the paper went on to give a de- 
tailed description of the apparatus in use in Mr. Cochrane’s works, 
but of which mere words, in the absence of the accompanying draw- 
ings, would fail to convey an idea, except that, as has been above 
mentioned, the system of filling has been modified so as to distribute 
the fuel in the furnace, with incidental arrangements for the preven- 
tion of explosions, and for ising the materiel used.—A discus- 
sion ensued, and a vote of thanks was afterwards passed to Mr. 
Cochrane. 

A paper by Mr. C. Siemens, of London, upon machinery for coat- 
ing telegraphic wires with India rubber, followed. It first of all re- 
ferred to the essential components of a submarine cable, and indi- 
cated, under this head, that one of the most delicate and important 
considerations was the insulating covering, which ought to constitute 
an effectual protection from the escape of the electric current 
throughout its entire length, inasmuch as a single flaw would occa- 
sion a failure in the whole cable. It proceeded to state that until 
lately gutta-percha was regarded as being a perfect conductor of 
electricity, but in dealing with long lines of telegraphic communi- 
cation its conductivity had become a source of painful anxiety. The 
superiority of india-rubber and its compounds over gutta-percha for 
this purpose was, however, at once apparent, as it p d not only 
greater tenacity, but a greater property of resisting the influence of 
heat. There was nothing new inthe proposal to use india-rubber for 
this purpose, as it had been used before; the novelty consisted in 
the mode of preparing and effecting the covering of the wires. 
The method hitherto adopted was to cut the india-rubber into 
strips and to wind them spirally round the wires—a very 
tedious and expensive operation, and one which had to be 
several times repeated before the necessary degree of safety was 
attained. A mode of soldering the edges of the lapping had been re- 
sorted to, but the objections to the spiral system were not removed. 
The mode of covering proposed by the author of the paper combined 
the advantge of comparative cheapness and certainty of result with 
that of rendering the application of heat unnecessary. It was founded 
upon the well-known adhesive property of india-rabber when two 
freshly cut surfaces were united under considerable pressure. 
mechanical problem consisted in the construction of a machine which 
should draw the india-rubber over the wire and cut the edges at the 
same time, so that they should combine, and firmly and securely 
cover the wire, without the necessity for any further process to pro- 
cure adhesion. With the aid of a beantifully-constracted worling 
model, Mr. Siemens afforded his audience a practical demonstration 
of his invention, and the rapidity and completensns with which — 








machine performed its work was somewhat surprising, the 
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i roughly covered with its india-rubber coating, the 
ne so securely united as to resemble the entirety of 
a drawn metal tube. Indeed, the inventor stated that the invention 
was well adapted for the manufacture of ind.a-rubber tubing. The 
paper and ee, ee oany applauded, and the usual com- 

i aid to its author. 

Pitne a oa paper read was by Mr. C. Markham, of Derby, 
embodying the results of some experiments upon coal consumption 
by locomotive engines, as a substitute for coke, which had been con- 
ducted upon the Midland line of railway. These were directed to the 
important consideration as to the best means of consuming the 
smoke; and it ap that, after a series of efforts with this view, 
a very effectual means had been devised by the construction of a 
smoke-consuming plate within the fire-box of the engine.—A vote 
of thanks was also passed to Mr. Markham. F : 

At this point the proceedings were adjourned rntil the following 
(yesterday) morning, at half-past ten o’clock, when the other papers 
enumerated in last week's ENGINEER were expected to be read. 

The Conversazione on Wednesday evening, in the Birmingham 
Town Hall, was worthy of the occasion, and reflected much praise 
upon the chairman and other members of the local committee. It 
was certainly a brilliant reunion. The hall was appropriately de- 
corated; the stern and substantial character of the stubborn ma- 
terials, and the forms with which engineering science deals, being 
well preserved throughout, and just so much of fine art blended 
therewith as to show its graces by contrast, without being too ap- 

rent orobtrusive. ‘Ihe front of the orchestra was decorated with 
ife-size statues from the Newhall-street Works of Messrs. Elkington ; 
the great gallery, with the magnificent trophy of the flags of all 
nations and arms, designed and executed by Mr. Peter Hollins, 
looked truly magnificent. Busts of leading engineers of the past 
and present times looked down upon the assemblage of kindred spirits. 
Among these the Stephensons, T redgolds, Bidder, Locke, &c., shone 
pre-eminent. The contributions included many objects of rare interest, 
and it may be questioned if ever before so rich and rare an assemblage of 
the inventive power and genius of James Watt was concentrated in so 
small a focus as has been done on the present occasion. In the trophy 
which occupied the place of honour at the top of the hall, there 
assembled together, and surmounted by his bust, were the models 
elaborated by him, or constructed under his owr personal inspection. 
On the pedestal hung the model of his steam condenser and cylinder, 
and the various substitutes he devised to take the place of the 
eccentric motion, surreptitiously conveyed away and patented by a 
workman—his copying-press, his indicator, sing!e and double trussed 
engine beams, model tilt hammer, and ore-crushing machine. On 
the screen behind were also displayed a series of illustrative en- 
gravings from the drawings which accompanied his several speci- 
fications. Watt hesitated a doubt as to the practicability or entire 
success of steam navigation. Homer at times nodded, and Watt was 
not at all times prescient. Here also were the models of screw pro- 

ller engines, and also the models of the engines of the Great Eastern, 
contributed by his successors. An oscillating cylinder engine, a slide 
valve engine, and the model of an early locomotive, all constructed 
and invented by the friend and associate of Watt—James Mur- 
dock—had a place in proximity to the Watt models. United in 
life by kindred pursuits, the greater man suffers not by com- 
parison with his comparatively humbler contemporary. It was 
interesting to compare Murdock’s model with that which ran on 
the tramroad in Wales; and these again may be compared with the 
old “ Killingworth” engine of George Stephenson, and with the 
locomotives of the present day, of which there are a few excellent 

hotographs, contributed by Messrs. Sharpe and Co., of Manchester. 
The melancholy spectacle of “ bursted” locomotives is a somewhat 
amusing, or rather interesting object, as we gather from two represen- 
tations—one showing the fire-box blown off, the other the covering of 
the boiler. There were lifting-jacks in abundance, and a hydraulic 
wool-press—an exemplification of the power of water as applied by 
the genius of Bramah, and though the hall was by no means at 
freezing temperature, Mr. Cowper made ice like the very Spirit of the 
North. The Permanent-way Company and other contributors showed 
the Birmingham people how to mend their rails. There was also 
the great gun, the gun of Sir William Armstrong, a rifled breech- 
loading cannon, as magnificent a bit of metal work and fitting as the 
most fastidious of engineers could desire, fitted with sights and 
distance-gauges. Mr. Westley Richards sent a few breech-loaders of 
his own patent. Calisher and Terry also sent a breech-loader. Mr. 
Goodman erected a trophy of guns of various kinds, and revolvers. 
‘There were examples of iron from various localities, from the ore to 
the “ pig,”’ and up to its state for practical working ; thence again 
converted into steel. Some also made from East India iron. A 
huge lump of steel, and a delicately worked Prince of Wales’ 
feather of fine steel wire, told the skill of the wire-drawing of Messrs 
Sharpe and Brown; and there were engineering tools of all kinds, to 
clip, saw, punch, plane, slot, and drill, by various contributors ; and 
though Birmingham is a hardware town, the people there wear 
cotton, and they were instructed us to its preparation from the pod 
to the web, by a series of photographs of cotton machinery, contri- 
bute by Messrs. Platt, of Manchester. Mr. Siemens exhibited his 
printing telegraph, and also showed how he could coat telegraph 
lines with india-rubber. The manufactures of the town were well 
represented, Messrs. Elkinton’s electro deposits being the most 
prominent and exciting most attention. It would be impossible for 
us to include in our necessarily limited notice, either the names 
of the objects contributed or their contributors. The illustration 
drawings of engineering skill, of engines for pumping, or the produc- 
tion of motive power, of cranes, lighthouses, &c., were to the unpro- 
fessional observer something wonderful to look at. The practical 
utility of photography appears peculiarly prominent as a means of 
illustrating engineering operations, and this is well shown by the 
series representing the progress of the works at Westminster Bridge, 
contributed by Mr. Cochrane, of Dudley, and the engineering tools of 
Sharpe, of Manchester, as also the coining-presses of James Watt and 
Co. A London house (Messrs. Beck and Beck) furnished an illus- 
trative tray of the manufacture of a microscope. Mr. Simpson 
presided at the organ, and delighted the company by his command 
over his great instrument. The interest and admiration excited in 
the mind of the spectator on entering the Town Hall, but seldom 
before thronged with an audi or an blage of objects of so 
pleasing and attractive a character, was maintained to the close of 
the evening. 














AssociATION OF ForEMEN Enoineers.—On Saturday night last, 
at the ordinary meeting, Mr. James Stablin read a paper on “ Water, 
and some of the phenomena attending the generation of steam.” He 
commenced at an elementary stage of his subject, and traced it with 
considerable ability through its more profound ramifications. The 
various theories in relation to boiler explosions were mentioned, and 
although admitting that much mystery enveloped frequently the 
causes of those catastrophes, Mr. Stablin was of opinion that the 
‘overheating of the water” had much to do with them. “Leta 
pound of water,” said he, “at 212 deg. temperature, and under 
pressure, have suddenly added to it 8 1b. of iron filings at 300 deg., 
and the consequence will be that a large quantity of vapour will be 
instantly generated. The temperature of the mixture, however, will 
be only 212 deg., and that of the vapour produced the same; the 
steam must, therefore, contain, in a latent form all the caloric which 
originally raised the temperature of the 8 1b. of filings from 212 deg. 
to 600 deg.” In his general conclusions as to the source of accidents 
of the nature in question, the reader of the paper did not differ 
widely from those of Mr. Zerah Colbourn, as expounded in a recem, 
pamphlet, and it is not necessary further to refer to them. A very 
animated discussion followed the reading, and in this Messrs. Buckle, 
Carpenter, Bri M. Jones, Chillingworth, the chairman, ,Mr. 
Newton, and others, took part. Much diversity of opinion ex- 
hibited itself amongst these gentlemen in regard to boiler ex- 
plosions, but all of them agreed in thanking Mr. Stablin for the 
pains he had taken in the preparation of his paper. At 11 o'clock 
the proceedings of the night terminated. 


| 





RAILWAY AND OTHER COMPANIES. 


CHARING-CRoss.—The second ordinary half-yearly meeting of 
roprietors of this company was held at the South-Eastern Railway 
mpany’s offices, London Bridge, on Tuesday. The Hon. James 
Byng, the chairman of the company, presided. Mr. Smiles, the 
secretary, read the following report The directors have to report 
that the works connected with the railway-bridge across the Thames 
at Charing-cross were commenced in February last; and it will be 
observed, from the annexed report of the engineer, that the progress 
already made has been considerable. The principal expenditure in- 
curred up to the present time has been on account of the purchase of 
the existing Charing-cross suspension-bridge, which it will be 
necessary to remove; and for the land and property at Hungerford- 
market, required for the purposes of the proposed terminus. The 
directors have luded an arrang t with the Clifden Bridge 
Company to sell them the chains and materials of the bridge (ex- 
clusive of the piers) for the sum of £5,000, subject to the purchasers 
being at the expense of taking them down and removing them. It 
will be necessary forthwith to take the requisite steps for purchasing 
the further property required, under the powers of the Act, in order 
that the works between the south end of the Charing-cross Bridge 
and London Bridge station may be prosecuted and completed by the 
time that the railway-bridge and new West-end terminus are ready 
for trattic. The proprietors are aware that application was made to 
Parliament in the ar eamg session for powers to purchase the tolls 
and dues of the Bridge and Market Companies on the terms 
originally agreed upon; and the directors have now to report that 
the Act for this purpose received the royal assent on the 
23rd of July last.” r. Hawkshaw, the engineer to the company, 
reported as follows:—“I beg to report that the contractors are 
making good progress with the Charing-cross brid The two 
cylinders which are to form the first pier on the Surrey side are 
already sunk to a considerable depth into the bed of the river. One 
of these cylinders, in a day or two more, will be down to a point 
80 ft. beneath the underside of the bridge, and will then be about 
40 ft. into the bed of the river. When it has reached this point the 
sinking will be discontinued, as the foundation will be sufficient. 
The other cylinder is about 18 ft. into the bed of the river. Con- 
siderable progress is being made at the contractor’s works with the 
superstructure. The iron necessary for two of the spans is in hand, and 
about 50 tons have been put together ready for erection. The directors 
are aware that the other works of the line will not be proceeded with 
until a few months further progress has been made with the bridge, inas- 
much as the latter will necessarily take longer time. The following 
is a statement of the receipts and expenditure for the half-year 
ending the 30th June, 1860 :—The receipts were, £122,231 12s. 9d. ; 
the expenditure, £58,626 2s.; balance, £63,605 10s. 9d. The chair- 
man, in moving the adoption of the report, stated that the works 
which would occupy the longest time in construction were those 
across the Thames at Charing-cross, and the directors accordingly 
commenced at that point. The bridge would, he understood, take 
about a year longer to complete than the remaining works on the 
south side of the river, and no time would be lost in taking the 
requisite steps to proceed with these, so that the whole may 
be ready for opening at the same time. Mr. Hawkshaw, in 
the engineer’s report, had informed them of the progress which 
had been made with the making of the cylinders requisite for 
the foundation of the first pier, but a considerable amount of 
work had been done which at present made no outward show. 
He then alluded to the manufacture of the ironwork required 
for the superstructure, and also in the castings of the remain- 
ing pier cylinders. Before long the work would be in full 
progress across the whole breadth of the river. ‘The Act applied for 
in the present session of Parliament for the purchase of the tolls of 
the foot-bridge across the Thames, and of the steamboat-wharf at 
Hungerford, had been prosecuted in conformity with the original 
arrangement with the Bridge and Market Companies. In purchasing 
these tolls the directors believed they had secured a valuable and 
improving property, and they could scarcely doubt that on the 
opening of the terminal station at Charing-cross there would be a 
large increase both in the number of foot passengers over the bridge 
and in the number of persons using the landing pier. Of course 
measures would be adopted in rebuilding the bridge for railway 
purposes and replacing the present suspension platform by iron 
girders, to provide ample accommodation for foot passengers and 
maintain the convenience of the steamboat pier. They would 
observe that the directors had succeeded in disposing of the ma- 
terials of the suspension-bridge to a company at Clifton, who 
would be at the cost of taking them down and removing them. In 
conclusion, he might state that the board saw no reason to doubt 
that the Charing-cross Railway would be a most important public 
improvement and a very valuable property. Its situation was 
certainly the best in the metropolis, for it might now be said with 
far greater truth than it was by Dr. Johnson some ninety years 
since, that ** The full tide of human existence is at Charing-cross.”— 
After a brief conversation, the report was adopted. 


San Pavuto.—The first half-yearly meeting of this company was 
held on Tuesday at the London Tavern; Mr. R. A. Heath in the 
chair. The following is the substance of the report of the directors :— 
“The permanent plans and sections for the first eight miles have 
been prepared, the line staked out, and the works commenced, The 
first sod was turned on the 15th of May, and the works have since 
advanced rapidly, the road for two miles from the port of Santos 
being now ready to receive the permanent way. The company’s 
engineer-in-chief, Mr. Brunlees, left England by the Rio de Janeiro 
steamer on the 9th inst., for Santos. Eight vessels loaded with con- 
tractor’s plant, tools, permanent way, and other materials have 
sailed for Santos, of which the first, the Statesman, arrived at her 
destination in April last. Those cargoes will be followed by rolling 
stock and locomotives, which are in course of construction at Man- 
chester. Mr. Robert Sharpe, the senior ne of the contractor's 
firm (who left England by the steamer of May last), has joined his 
sous at Santos, where he will personally superintend the construction 
of the railway. The activity of the contractors, and the quality of 
the plant ph materials hitherto ship inspire great confidence ; 
and the directors have every reason to feel assured that the works 
will be carried out in a most satisfactory manner. On the important 
points of the supply of labour, and the probable traffic on the line, 
the resident superintendent (Mr. Aubertins’) reports are in the 
highest degree encouraging. The directors gems making a 
call of £2 per share, payable on the 15th of November next. 
The chairman stated that was the sum paid to the concessionaries, 
with the approval of the Brazilian Government, and was included 
in the Government guarantee of 7 per cent. Their contract with 
Messrs. Sharp had been for £1,805,000, including £60,000 for minor 
engineering expenses. They, however, got them to give up this 
£60,000, which, with the £45,000 already referred to, gave the 
board £105,000 for engineering and other preliminary expenses, but 
they had succeeded in getting Mr. Brunlees to contract for the engi- 
neering at £100,000. By the time the line was complete their 
capital might, by the payment of interest, be increased to two 
millions and a half, but all would be entitled to the 7 per cent. 
guarantee, which was absolute, provided the line cleared its own 
expenses.—Mr. Chilson then inquired how it was that the board 
charged the company with contractor’s plant?—The chairman ex- 
plained that the board advanced the money for the purchase of the 
plant, and took credit for it as against the contract price. ‘The con- 
tractors were bound tv deliver the line in sections, the first, 13 miles 
long, in 1862; the second, 40 miles, in 1866; and the third, 
35 miles, in 1868. The company were under no such contract to 
- Government, and had to April, 1870, for tie completion of the 

ne. ° 


LANCASHIRE AND YorKSHIRE.—The following is the report of the 
directors, to be submitted at the forty-eighth half-yearly general 
meeting of the proprietors, to be held August 15th :—The increase in 
the traffic receipts referred to in the last report has continued th: 
the whole of the half-year. 631 new wagons, supplied in the - 








year, have been barely sufficient to keep pace with the growing busi- 
ness which the trade of the country is constantly throwing on your 
lines of railway. The balance of the net revenue of the company, 
applicable to the payment of dividend on the consolidated si \ 
amounts to £342,737, and out of this your directors recommend to 
the proprietors to declare a dividend at the rate of 5} per cent. per 
annum, less income-tax, and to carry forward the balaace, £10,163, 
to next half-year’s account. The working expenses, which, with 
taxes and passenger duty, amount to £374,533, or 403 per cent. on 
the gross receipts, include a large outlay in repairing improving 
the company’s —s stock, and your directors are assured, by the 
reports of the heads of the rolling stock departments, that the stock 
is in good order and condition. The renewal account, which now 
embraces the amalgamated lines, has been debited with a sum of 
£23,144 14s. 6d. for rails, chairs, sleepers, &c., and credited with 
£15,000 transferred from revenue account. The balance at the debit 
of the renewal account is now reduced to £28,821 11s. 6d., against 
£44,914 5s, 10d. standing to its debit at the corresponding period of 
1859, and against £51,529 5s. 6d. in June, 1858; showing a diminu- 
tion of this account in favour of the company, in two years, of 
£22,707 14s., although, since the latter date, the East Lancashire sec- 
tion of the railway has been brought into the account. ‘The 
debenture stock of the company is being gradually taken up 
by the investing public, and your directors would again call the 
attention of the shareholders to the eligibility of this stock for 
trust and other analogous purposes. Your directors, whilst anxious 
to restrict expenditure on capital account within the narrowest 
possible limits consistent with the true interests of the company, 
recognise the necessity for such an increase in the company’s work- 
ing stock as will fully meet the uirements of the increasing 
traffic. Inadequate means for working increase the expense of 
handling and forwarding, and occasion delays which are of serious 
disadvantage to the company. To remedy this, measures have been 
taken for running a greater number of through goods trains, which 
have, to some extent, economised stock and power, but still further 
outlay in the enlargement of stations, and for providing additional 
working stock, is now absolutely necessary. The estimate of capital 
expenditure for the past half-year, submitted to the last general 
meeting of proprietors, was £136,500. Of this amount £126,442 17s, 2d. 
has been expended. The estimate of the requirements for the current 
half-year is, for wagons, £16,000; carriages, £12,000; enlargement 
of stations, £70,000; additional land, £10,000; engines, £20,000. 
The Parliamentary opposition of your company to the proposed 
Wakefield and Doncaster line of the Great Northern Company was 
successful; a committee of the House of Commons has again decided 
against this project, thus showing, as your directors anticipated, 
that, in the judgment of Parliament, this line is wholly unnecessary. 
Your directors also successfully opposed, in conjunction with other 
companies, the Traffic Arrangement Bills introduced into Parliament 
by the London and North-Western, the Great Northern, the Man- 
eaten, Shetlield, and Lincolnshire, and the Midland Companies, 
many of the provisions of which, from their exclusive character, 
were regarded as being exceedingly detrimental to your and neigh- 
bouring railway panies, and calculated to interfere with those 
friendly arrangements which ought to subsist among them; and 
your directors trust that the strong expression of feeling which these 
measures have called forth will be sufficient to prevent any attempt 
to revive them in any future session of Parliament. Several other 
measures affecting the interests of your company were prosecuted in 
the last session of Parliament, and opposed by the directors, most of 
which were either withdrawn or rejected. 





Lonpvon, CuiatHam, AND Dover.—On Saturday the directors of 
this company and their friends, altogether about 100 gentlemen 
qonneeted: with railways, inspected the works on the company’s line 
between Canterbury and Dover, on the express invitation of Mr. T. 
Crampton, the contractor. They started by the 10,15 a.m. North 
Kent train from London, and arrived at Strood before 12 o'clock. 
They then proceeded by a special train from Strood over the com- 
pany’s line to Canterbury, where they arrived at 1.10 p.m. After 
partaking of refreshments the party started from Canterbury in 
fifteen carriages, to visit several points on the line. ‘The length of 
the line from Canterbury to Dover is 16j miles, the works upon 
which chiefly consist of alternate cuttings and embankments, prin- 
cipally in chalk, some of them being cual to the depth and raised to 
the height respectively of from 30 ft. to 50 ft. There are not: many 
bridges on the line, but they are all built of brick, and are chiefly 
for the purpose of carrying the country roads over the railway, or 
the latter over the roads. There are four tunnels on the line—of 
2,100 yards, 200 yards, 125 yards, and 615 yards in length re- 
spectively, all situated on the line within 54 miles of Dover. The 
first is at Lydden, and the last at Dover. @ permanent rails are 
laid on the line for a distance of three miles out of Canterbury, and 
the tunnels, cuttings, and embankments have been brought to 
formation level at various places for a length in the aggregate of 10 
miles, leaving about three miles of cuttings and oben ments to 
be brought to that level. This was expected to be done in the 
course of two or three months, at the present rate of p : 
and as the rails and sleepers were on the ground it was confidently 
stated that the line would be ready for traffic by February next, or 
sooner if necessary. From the compact nature of the materials in 
the tunnels, cuttings, and embankments, principally chalk, it was 
expected that when once lidated the per t-way would be 
easily maintained and at a moderate cost. The first heavy work 
inspected on the line was a heavy embankment of considerable 
length at Beaksbourne, upon which an ws having thirty-two 
trucks attached was at work. A large well-constructed bridge of 
three arches carried the line at a height of about 465 ft. above the 
surface of the road. There was a gap of about 100 yards in this 





high embankment which was in course of being filled up. Further | 


down the line there was a gap in another embankment of 40 yards 
in length, which required to be closed. At Addisham, about seven 
miles from Canterbury, another high embankment occurred, having 
a high bridge of two arches, After observing other embankments 
and deep cuttings, and admiring the beauty of the country through 
which the line passes, and the general compactness of the chalk, 
— arrived at a point of the line about half a mile from the 

ydden tunnel, where a number of trucks, having temporary seats 
in them, were in readiness to convey the company through it. 
When the gentlemen were seated in the trucks instructions 
were given to stoop their heads as low as possible when word 
to that effect was given. This precaution proved to be absolutely 
necessary, as some slight injury occurred to one or two gentlemen 
from not keeping their heads down sufliciently. The trucks with 
their valuable load were drawn by horses under the guidance and 
direction of some careful men, and on approaching the tunnel 
candles were lit, and the order to stoop was given, the train pro- 
ceeding through the driftway for a short distance into the tunnel, 
which was constructed along this portion to the full size, the arched 
part being bricked in cement to a considerable extent. About four 
sections of it were completed to the full size, and, what was very 
gratifying, the tunnel appeared to be perfectly dry throughout, and 
the chalk very compact. Of course, in passing from one completed 
section to the other of the tunnel, the visitors had to keep down 
their heads as before while going under the low rough scaffolding 
which divided them. At last the end of the tannel was reached, 
and the train proceeded some distance along the line to a point where 
the main road crosses under the railway. Here, about two and 
a-half miles from Dover, the party alighted from the trucks, 
descended the embankment, and again took a eae in the 
carriages on the main road. The party then p ed at a rapid 
i until met by the Mayor of Dover and some of the inhabitan 

eaded by the Dover musical band. A procession was formed, an 
as it proceeded through the streets, poms under numerous fi 
suspended across them, it was loud —- on its way to 
Lord Warden Hotel, where a grand banquet was provided by the 
contractor. 


Great SourHern AND Western.—The report of the directors of 
this company states that the total traffic receipts for the half-year 
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ending June 80th last, amounted to £193,061, and for the corre- 
sponding half of 1859, to £175,477, showing an increase of £17,584. 

he net surplus revenue for the half-year amounted to £97,724, out 
of which the directors recommended that a dividend at the rate of 
5 per cent. per annum be paid to the proprietors of the consolidated 
stock of the company, leaving £11,758 for the next account. The 
branch from Mallow to Fermoy was opened on the 17th of May, and 
so far the receipts had been satisfactory. The arbitrators made 
an award between this company and the Midland Great Western 
C y ; a boundary line had drawn on the map of Ireland, 
within which each company was to confine its operations; and the 
division of traffic at Athlone had been arran on a percentage of 
the receipts. They had also awarded that this company should pay 
to the Midland £10,000 (being the amount subscribed by it to the 
Limerick and Castleconnell Railway Company, which was situated 
within the boundary line prescribed to this company). The capital 
account showed that £5,10,498 had been received, and £5,174,933 
expended, leaving a balance of £74,485 against the company. The 
revenue account for the half-year ending the 30th of June last, 
showed that £198,795 had been received, and £76,725 expended, 
leaving a balance of £122,070. 


Miptanp.—The report of the directors of this company states that 
there was a large increase in the traffic of the railway during the 
half-year ending 30th of June, amounting in the coaching depart- 
ment to £16,891, in merchandise to £50,452, in minerals to £48,524, 
and in cattle to £1,102; total increase, £116,969, as compared with 
the corresponding half of 1859. The balance available for dividend 
was £374,486, of which £9,826 was brought from the previous 
account. The directors recommended a dividend of £3 5s. per cent. 
on the Midland consolidated stock, of £2 11s. 3d. per cent. on the 
Birmingham and Derby stock, of £3 5s. per cent. on the preferential 
and Erewash Valley stocks, and the usual dividends on the other 
preference stocks, leaving a balance of £4,375 for the next account 
The directors intended to propose the creation and issue of new 
shares to the amonnt of £950,000 for new lines and stations. They 
also —— to expend £110,000 for additions to the rolling-stock, 
and £40,000 on the permanent-way, stations, and hotels. The 
capital account showed that £20,826,269 had been received, and 
£20,931,119 expended, leaving a balance against the company of 
£104,850. The revenue account for the half-year ending June 30, 
showed that £1,018,044 had been received, and £435,779 expended, 
including £22,818 for rates, taxes, and Government duty, leaving a 
balance of £582,265. Outof this was deducted £197,840 for interest 
on loans and preference stocks; £1,785 Buxton and Matlock 
deficiency ; £17,531 rental of North-Western, and £500 for redemp- 
tion of mortgage debt, leaving a balance, as above, of £374,486, in- 
cluding £9,826 from the preceding half-year. 


West Mip.anp.—The accounts of the Oxford section of this 
company for the half-year ending June 30th last shows that 
£4,600,867 had been received on capital account, and £4,253,941 
expended, leaving a balance of £346,926. The revenue account for 
the half-year showed that £139,160 had been received, and £57,036, 
or 4-99 per cent. expended, leaving a balance of £82,124. To this 
sum was added £2,253 from the preceding half-year, making £84,377. 
From this was deducted £83,353 for the whole of the interest, and 
first and second preference charges in full, together with £2,485 
arrears due on second preference stock to the 30th of June, 1859, 
leaving a balance of £503. The half-yearly accounts of the Newport 
section showed that £1,437,791 had been received on capital account, 
and £1,417,420 expended, leaving a balance of £20,372. The revenue 
account for the half-year ending the 30th of June showed that 
£39,501 had been received, and £19,017 expended, leaving a balance 
of £20,484. To this was added £51, making £20,535. The interest on 
debentures and dividends on preference shares amounted to £20,160, 
leaving a balance of £375. The accounts of the Hereford section showed 
that £509,950 had been received on capital account, and £452,573 
expended, leaving a balance of £57,377. ‘The revenue account for the 
half-year showed that £5,391 had been received, and £3,234 ex- 

nded, leaving a balance of £2,156, which added to £1,491, the 

alance from the preceding account, made £3,647, from which was 
deducted £2,526, leaving a balance of £1,121. The amount ex- 
pended on capital account by the three amalgamated companies 
was £6,123,934, the aggregate receipts for the half-year £184,052, 
and the expenses £79,287, leaving a balance of £104,765, or 1°71 per 
cent. for the half-year on the total expenditure. 


Guoucerstrer AND Dean Forest.—The half-yearly meeting of this 
company was held on Friday last at Gloucester, Mr. S. Baker in the 
chair. ‘The directors’ report recommended a dividend of 12s. 6d. per 
share, leaving a small balance. The report was agreed to, and the 
retiring directors and auditor were re-elected. 








Victoria Station AND Pumtico Rartway.—The works on this 
station and railway are rapidly approaching completion. Although 
the line is only about one mile and a quarter in length, it consists of 
numerous works of art, some of them of considerable magnitude, par- 
ticularly as com ared with the length of the line. The Victoria 
station is situated at the end of Victoria-street, about a quarter of a 
mile from Buckingham Palace. The ground upon which the tempo- 
rary station buildings are now being rapidly erected was formerly 
occupied by the basin of the Grosvenor Canal, and covers about ten 
and a quarter acres, This space is divided in the centre, one-half 
being appropriated to the London, Brighton, and South Coast Rail- 
way Company, and the other half to the London, Chatham, and 
Dover and the Great Western Railway Companies jointly, and for 
which purpose the mixed gauge has been laid, not only on this por- 
tion of the station, but over the main line. The Brighton station 
covers about five and a quarter acres, having eight arrival and 
departure platforms of considerable length, and capable of accommo- 
dating avery large traffic. From this very extensive double station 
various lines diverge, by means of numerous switches and points 
to the main line, which is constructed on the mixed gauge. It 
passes under the Belgrave-road, which is carried over the rail- 
way by means of the Eccleston Bridge, of five openings, com- 
posed of wrought-iron girders, supported on pillars, and ex- 
tending 235 ft. over the railway. ‘Ihe line from the station 
is nearly level, following the course of the Grosvonor Canal, 
and enclosed by well constructed high walls, and covered 
over by alight iron and glass roof for an extent of about nalf a 
mile. ‘This has been done with a view to protect Mr. Cubitt’s 
property, through which the line passes, from the noise of the trains, 
and, as a further precaution to prevent noise on this portion of the 
line, thick sheets of vulcanised india-rubber are placed between the 
rails and the longitudinal sleepers. Emerging from the roofed 
portion of the line near the iron —. which carries Ebury-road 
over the railway, a rising gradient of 1 in 64 commences, and with 
some curves brings the line to the level of the carriageway of a very 
handsome and substantial wrought iron bridge over the Thames. 
‘The railway from the south end of the bridge descends by a gradient 
of 1 in 60 to the junctions at Battersea with the West-end and 
Crystal Palace Railway on the one hand, and the West London 
Extension Railway on the other, and over which the broad gauge 
trains will pass to and from the Great Western Railway. The chief 
work on the line is the bridge over the Thames, and this, from its 

uliar construction and the rapidity with which the works have 

n executed, deserves some notice. This bridge, which carries the 
railway over the river, including the land openings, extends 920 ft. 
in length, and consists of two stone abutments at each side of the 
river, and three piers in the river, supporting four arched spans of 
175 ft. each. There are two land openings of 70 ft. span, one at each 
end of the bridge, carrying the railway at a height of 16 ft. over the 
roads on to the bridge over the Thames. The height above Trinity 
high water to the under side of each arch is 22 ft, and to the spring- 
ing of each arch 4 ft. 6 in., making the rise of the arch 17 ft. 6 in., or 
one-tenth of thespan. The three piers in the river are each 12 ft. wide 
at the apringing, and the two abutments are each 18 ft. thick at the sur- 
face of the ground. The two land piers are each 10 fl. wide. Coffer- 
dams were used for the foundations of the piers and abutments, the 





piles for which were driven to a depth of 15 ft. below the level of 
the clay, which was found at an average depth of 30 ft. below high- 
water level. The foundations of all the river piers were carried down 
to a minimum depth of 8 ft. into the solid clay, and were commenced 
by laying a bed of concrete 4 ft. thick, composed of one part of 
Portland cement to seven of clean river gravel. Upon this concrete 
two courses of Yorkshire rag landings each 1 ft. in thickness were 
laid. Upon this a course of brickwork, set in cement, was laid to 
the level of 18 in. below the lowest water, and from that level to 
the springing of the arched ribs the masonry is faced with rock 
surfaced Portland roach stone set in lias lime. All the masonry 
above the springing level, the mouldings, and ornamental work, 
consist of Bramley Fall stone, from near s. The wa ed pe er 
openings of the bridge are each spanned by six arched ribs of 
wrought iron, springing from cast-iron -plates fixed in the 
masonry of the piers and abutments. The spandrils or intermediate 
spaces between the arches and the horizontal girders under the 
roadway are filled in with wrought-iron framework, radiating 
from the arch. The width between the parapets of the bridge 
is 32 ft., allowing space for two lines of mixed gauge railway, 
and the level of the rails is 24} ft. above Trinity high water. 
The quantities of materials used in the construction of the 
bridge have been as follows:—197,800 cubic feet of timber, used 
temporarily in gantries and coffer-dams, and 16,806 cubic feet in 
floors ; 10,700 cubic feet of York landings; 4,050 cubic yards of 
concrete; 6,500 cubic yards of brickwork; 23,857 cubic feet of Port- 
land roach stone; 57,205 cubic feet of Bramley Fall stone; 1.296 
tons of wrought-iron and 225 tons of cast-iron. The total cost of the 
bridge will be about £90,000, or £3 per square foot. On the 23rd of 
July, 1858, the Act authorising the railway received the royal 
assent; about the end of the following September operations were 
commenced for dredging the gravel from the site of the river piers, 
and on the 10th of October the piling of the coffer-dams and gantries 
was begun. On the 9th of June, 1859, the first stone was laid on the 
north pier. Since that time the works progressed regularly and with 
great rapidity, with the exception of cheat seven weeks in the 
autumn of 1859, when operations were almost entirely suspended in 
consequence of the strike among the men. ‘The erection of the 
ironwork of the arches was begun on the 28th of February last, 
and the bridge is now completed. The works of the bridge 
were designed and constructed under the immediate superin- 
tendence of Mr. John Fowler, the company’s engineer-in-chief, 
and Mr. William Wilson, the assistant-engineer. Mr. Kelk was the 
contractor. The strength of the bridge was carefully tested about a 
fortnight ago by means of locomotive engines and loaded trucks, 
poe ee together 350 tons, being equal to 1 ten per lineal foot on 
each rail. ‘Che load was placed over each opening, and also partly 
on the piers and openings. The deflections were observed at regular 
intervals, showing a gradual decrease from the centre of the openings 
to the piers, as might have been expected. The greatest deflection 
observed on the centre of the two middle openings of the bridge was 
1} in., and the greatest deflection observed on the two other 
openings was 0°94 of an inch. When the load was removed the 
bridge - resumed its original level, so that no permanent set was 
produced. Afterwards the load was placed partly on one arch and 
partly on the next, the pier being in the middle, and in that position 
the deflection was very small. ‘The trains were then run over the 
bridge, but no greater deflection was observed, and no permanent set 
was produced. The numerous observations at the various points on 
the bridge, from their great uniformity as regarded their position in 
respect of the piers and openings, showed how carefully every part 
of the work, was constructed so as to bear its full share of the load. 
It is expected that the railway and station will be opened for public 
traffic some time during the present month. 


MEDITERRANEAN Extension TELEGRAPH Company.—The ordi- 
nary general meeting was held on Tuesday at the London Tavern; 
Mr. Carr in the chair. The report congratulated the proprietors on 
the improved financial position of the company, although the receipts 
had been seriously affected by the disturbances in Sicily, the termi- 
nation of which 1s anxiously looked for. Negotiations had been 
entered into with Messrs, Newall and Co., and Messrs. Glass, Elliott. 
and Co., respecting the repair of the cable from Malta to Corfu, 
Seeing the inconvenience to which her Majesty’s Government have 
been put by the want of a direct telegraphic coinmunication between 
Malta and Corfu, the directors addressed the Treasury, and sub- 
mitted a proposal to lay down a new line from Corfu to Otranto, by 
which the two islands would be connected vid Italy and Sicily, and 
the original route for Indian m b ain available. The 
reply of the Secretary of the Treasury, on behalf of the Govern- 
ment, conveyed their approval of the scheme, and their readiness, 
so long as the new cable should work efficiently, to pay the second 
moiety of the subsidy, namely, £3,600 per anpum, thus renewing 
the entire payment of £7,200 per annum; the conditions of the 
grant being merely an undertaking by the company to do 
their utmost for the restoration of the Malta and Corfu 
cable, a guarantee for the transmission of messages between 
the two islands within a reasonable time, and the right of the 
Government to revert at any time to the original agreement, 
should it think fit to do so. A negotiation had been entered into 
with Messrs. Glass, Elliott, and Co., for the proposed line. This firm 
are already large holders of the preference shares of the company ; 
and they have offered to receive the entire cost of laying down the 
new cable in preferential shares, bearing the same interest of 
8 per cent.; and it will be optional with any of the shareholders to 
take a partof this new stock, orto allow the whole to go in payment 
for the line. ‘The contractors have agreed to attempt the restoration 
of the Malta and Corfu line on the terms that, if successful, they 
be paid the sum of £3,000; if unsuccessful, that they shall recover 
as much of the cable as possible, and be entitled to one-half of its 
value when realised, and are also prepared, on the same conditions, 
to recover the remnant of the Cagliari and Malta cable, which now 
gives little hope of being finally restored. In the present position of 
the company the directors cannot recommend a dividend upon the 
original shares, but propose that the interest due to the preference 
shareholders be paid forthwith, as to them the company is indebted 
for the present receipt, £3,600 per annum, from her Majesty's 
Government, owing to the continued efficiency of the line between 
Malta and Sicily, for the construction of which those shares were 
created. Some discussion took place as to the terms upon which the 
contractors had offered to make the cable, and the want of caution 
shown in the first instance in not having a stronger and better one 
laid between Malta and Cagliari, which had been now found to be 
perfectly useless.—Mr. Glass explained various details connected 
with his offer; and ultimately the report of the directors was agreed 
to and adopted. 


Westminster Patace Hore, Company.—The sixth half-yearly 
meeting of this company was held on Monday at the building, in 
Victoria-street; Lord Chelsea in the chair. The directors in 
their report expressed regret at being unable to announce the open- 
ing of any portion of the building, and referred to the proceedings 
which had been taken for the purpose of obtaining an injunction to 
restrain them from carrying out their agreement with the India 
Board. The portion of the building to be leased to the board had 
been ready for occupation some time, and would, but for the pro- 
ceedings referred to, be now producing £500 per month as rent, ex- 
clusive of the protit on the supply of provisions, With regard to 
the hotel itself the directors were unable to fix the time when it 
would be opened for business. The directors, in pursuance of the 
authority conferred eo them, had made arrangements with the 
bankers for a loan of £20,000 on the company, bearing interest at 
the rate of 5 per cent. The chairman moved the adoption of the 
report, which was seconded by Mr. W. Jones; an amendment, how- 
ever, was moved by Mr. Alderman Copeland, to the effect that the 
meeting should be adjourned for a in order that the result of 
Mr. Simpson's to the House of Lords in the _——- 
referrred to, be made known. This was, however, negatived; 
and, after some discussion, the report was adopted. 








TRAFFIC RETURNS. 


Week This Same Mileage. 
ending Week. 1859. 1860, 1869 


Belfast and Northern Counties .. July %8 1,510 Lo 








Birkenhead, Lancashire, & Cheshire Aug. BI =. 
Bristol and Exeter .. .. .. .. Juy2 = ¥ ” 982 
Caledonian .. .. -- Aug. 6 = 35,680 2008 198) 
Cornwall :. .. 5. ce ‘t July 29 «1,452 1,209 53353 
Corkand Bandon .. .. .. .. Aug. 4 5 341 ? a 
Cork, Blackrock, and Passage -. 4 4 6 412 Sh 
eee ia ge = : 
Dublin and Belfast Junction \. .. Aug. 5 1,336 1825 63 G8 
Dundee, Perth, and Aber. Junction ,, 5 1,216 1,101 3! “ 
Dundalk and Enniskillen. .. .. ;, 5 1,811 1,765 122 122, 
Dublin and Drogheda... 1. 4 5 «2,081 3,043 Gh GY 
Dublin & Wicklow & Dub. & Kingtn. ;, # 3,026 2795 40 t 
EetAngiion .. - -. .. uy — 1018 GF @ 
Eastern Counties and East Union., Aug. 5 — reed red = 
Edinburgh & Glasgow & 8. Dunfer. July 29 7,003 @,G0t 188 18 
Edinburgh, Perth, and Dundee .. Aug. 5 (4,150 4164 78. 785 
Glasgow and South-Western .. :: ,, 4 10,059 8,105 183 183 
Great North of Scotland... :. °, July 23 1,969 1801 68 58 
Great Northern .. .. 2. 1. cs 95 29 %5.131 26,267 283 —~4 
Great Southern and Western.. :. Aug. 4 8,726 _7,663 829 — 
Great Western .. .. .. co «2 9 5 97,600 35,964 4654 = 
Shrewsbury and Birmingham ., ,, 5 2,264 oa ~ = 
Shrewsbury and Chester .. .. ,, 5 8482 3,509 46 


Irish South-Eastern .. .. .. .. - = 


Lancaster and Carlisle .. .. .. = cad on 5 
Lancashire and Yorkshire. °, [, ,, 5 42,469 37,450 395§ sost 
Lianelly Railway and Dockyard .. 4, 4 72 oe “ it 
London and Blackwall .. .. .. 5, 5 1,908 ol S38 99: ? oy: 
London, Brighton, and South Coast ;, 4 23,08 %5,079 2234 2uc4 
London Chatham and Dover... .. 5, 4 833 382 BSE Lo 
London and North-Western .. 1, ,, 5 94,163 88,752 950 98 
London and South-Western .. .. ,, 5 24,673 20,507 3:9 $30, 
London, Tilbury and Southend ,, July 29 | — 2,69 3 aa +; 
Manchester, Sheffield, and Lincoln, Aug. 5 12.427 11,504 1734 173 
Manchester, S.Junc., & Altringham ,, 5 1,153 — 2 28 
Maryport and Carlisle .. . ., July 29 1,162 1,093 28 $ 
Midiand.. .. .. .. 2. ce 1, Aug. 5 42,827 37,765 Gi4t 614 
Midland Great Western. 6. 22, 5 4,009 S878 177, TZ 
Newcastle and Carlisle 1... » € 3,500 3,080 78h 7 
North British .. .. .. .. >; § 6710 7,543 161 154, 
North-Eastern .. .. .. .. oo » 4 42,216 40,789 = = 
Newport, Abergavenny & Hereford — _ Prag ag 
North Staffordshire Rail. and Canal July 29 8,148 7,430 246 233 


St. Helen’s C. and Railway .. .. Aug. 5 2,081 22°95 ry - 
Shrewsbury and Herefo: Ow ae 2,09 5 5 
Scottish Central 3,697 3,535 50 


50 

eae = oe - 

Scot. North-Eastern (late Aberdeen) July 28 4,915 4,495 115 116 
South Devon .. Ky an: bab 4 Aug. 5 —_ 3,655 he 704 
South Eastern .. .. 0. oo o 9» # 30,056 26,023 Suv 30 
South York and River Dun. .. .. , 5 — oe ane 
South Wales.. .. .. .. .. «. July 28 7,927 7,540 1713 171 
Taff Valeo. ccs oe ce cee 29 «5,031 4,720 63 BB 
i. snes ae oe eS 
Vale ot Neath -. oe ce tg Bm LSID HES 
Waterford and Kilkenny... .. .. 5, 4 402 444 SL 3} 
Waterford and Limerick «3. 1.3, 401,516 (1,383 777 
West Hartlepool H. and Railway... ,, 3 4,523 3,845 30 4 
West Midland (late Oxford, Wol.) 8 7,693 6,553 162 14 
Whitehaven and Furness.. .. .. July 29 9 — 630 63 3 
Whitehaven Junction ., .. .. ,, 29 — 5612 1 


COLONIAL AND FOREIGN. 


Buffalo and Lake Huron.. .. .. July 20 813 616 161 161 
Dutch Rhenish .. .. .. .. oe 9) 31 4,669 4,228 109 109 
Eastern of France (late P. andS.).. ,, 21 50,951 42,206 1050 = 


Grand Trunk of Canada eo 9, 21 10,430 7,692 970 
Great Luxembourg ., .. .. .. Aug. 5 2,686 

Great Western of Canada.. .. .. July 27 5.894 5,473 845 345 
Northern of France .._.. .. .. 4, 21 45,017 39,605 602 600 
Orleans, Bordeaux and Branches.. ,, 21 52,573 44,985 922 922 
Paris, Lyons and Mediterranean ., ,, 21 72,555 71,165 = = 





Sambre andMeuse .. .. .. .. Aug. 3 — 1,356 
Western and North-Western ., .. July 21 41,433 38,957 748 721 
West Flanders « « Aug 4 — 923 75 7% 


Demerara fortnight ending oe es = -_ 





Tue Reapinc MACHINE KNOWN TO OUR CELTIC ForEFATHERS! 
—Truly, there is “nothing new under the sun.” A correspondent 
of the Gloucester Chronicle thus writes as to reaping machines :—*“ It 
may, perhaps, be interesting to you and to your readers to learn 
that those ‘utter barbarians,’ as our British ancestors have been 
wont to be called, were before us in many of those inventions which 
are supposed to be the result of modern ingenuity. I am not pre- 
pared to say that they had the steam plough, but that they had 
reaping machines there can be no doubt in the minds of those who 
read the following much-overlooked passage of Pliny, who wrote 
between the years 60 and 70 of the Christian era :— 

De Messe ct Tritico. 

Messis ipsius ratio varia, Galliarum latifundiis, valli pregrandes dentibus 
in —— infestis duabus rotis per segetem impelluntur, jumento in 
contrarium juncto, ita direpte in vallum cadunt spiciz. 

Of reaping itself there are various methods : in the broad plains of the 
Gauls, enormous machines with teeth set in a row, placed on two wheels, 
are driven through the standing corn, a horse being attached to it in a 
contrary way to the usual mode of attaching horses. Thus the corn, being 
cut off, falls into the furrow.—Pliny's Natural History, Book 18, chap. 30. 
Some question may arise whether we should translate vallum as it 
occurs in the latter part of this sentence differently from the sense 

iven that word at the beginning, val/us being a van or machine 
see Ainsworth’s aeawapmes | and vallum being a trench or furrow. 
f we adopt the latter translation, then it follows that our ancestors 
had already attained that excellence in their machine which was 
with such difficulty effected in those of modern construction. If, on 
the other hand, we translate it as the machine itself, then they had 
accomplished that which our modern inventors have not yet suc- 
ceeded in, for they must have made the machine not only to reap, 
but to carry away the corn.” 

Bass's BREWERY AT Burtoy.—Although July is not a brewing 
month, the sight of Bass’s brewery is astonishing, so enormous is the 
scale of operations :—I saw coppers big enough to boil a -sized 
whale, and coolers big enough for the serving up of half a dozen 
whales; mashtubs big enough for a guard-house; and, on an upper 
floor, the mill, from which the ground malt is shot down, 6,000 
bushels or more for a single brewing. Hence we may say that Bass 
and Co. clear 200 acres of barley every night during the brewing 
season. The tun-room, occupying half an acre, will contain 1,000 
barrels at once. The stock of casks required for the home trade is 
about 250,000 ; and 50,000 for the foreign trade, which are sold with 
the ale. Twelve clerks are constantly employed keeping the 
accounts of returned casks; the number of men employed through- 
out the establishment is more than 800, besides 70 horses, and drays, 
wagons, and carts in proportion. To keep the horses in good 
condition they are fed on steamed hay. Trade dislikes hindrances, 
and ingenuity has been set to work to make brewing possible in hot 
weather. I saw a large refrigerator so fitted with spiral partitions 
and cold-water pipes, that the wort flowing in is sufficiently cooled 
by the time it arrives at the centre. But this is an experiment, and 
as el ingenuity has something more to do before the appliances of 
cooling will be available in the dog-days. Bass and Company’s 
works extend, with a few breaks, from one extremity of the town to 
the other, covering in all more than 20 acres; an extent suggestive 
of much besides brewing. The pumping, grinding, and mashing 
employ powerful machinery; coppersmiths and other workers in 
metal contribute largely towards the fittings; and the cooperage 
uses every year an almost incredible quantity of oaken staves and 
iron hoops. At the time of my visit, the making of casks by machi- 
nery had been commenced; but as, owing to some want of facility in 
the mechanical contrivances, a machine-made cask cost more than 
one made by hand, I was not permitted to see that portion of the 
works. Brewing profits by the advance of science, as well as other 
branches of trade ; the is now conducted from beginning to 





end on strict scientific principles, and every important brewery 
chemist amongst its staxt— White's Al Round 
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THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 
Grants of Provisional Protection for Six Months. 

762. Joun Deane and Joux jun., King William-street, London, and 
Wiutiam Harpixe, a -hill, 
pee ow "— Part) 

‘ernes, near 
72. Isaac BLACKBURN, > ie. 
manufacture yd ie and A steel, and in making iron cas 
corded 24th Ma: 

1571, WiLu1aM CLA RK, Chancery- -lane, santen, “ Improvements in machinery 
for cutting files. ”—A communication from James per e, Middle- 
town, Middlesex, Connecticut, U. S.— Petition recorded 28th June, 18e0. 

1586, Ricnarp Lamia, Clifton Villas, Maida-hill West, and CuakLes Sita, 
Gloucester-street, Regent’s Park, London, **Improvements in purifyin 
—_ gases - liquids from sulphuretted hydrogen.” — Petition po > | 
30th June, 18 

1590. Epwaxp Tuomas Hveues, Chancery-lane, London, ** Obtaining colour- 
ing matter from the lentise or mastic tree.”—A communication from 
Christophe Muratore, Algiers, Africa.— Petition recorded 2nd July, 1860. 

1620. JOUN Savage, Pelham-street, Nottingham, “ An imgeeset means of, or 

for, t ig needles.” —Petitio nm recorded 4th July, 1860. 

1636. BENJAMIN MitcHELL, Crowe Hall, Denver, Norfolk, % An improved 
machine applicable for harrowing, weeding, hoeing, and other agricultural 
purposes.”"—Petition recorded 6th July, 1860. 

1646. LeoroLp Curistian WARNECK, Place du Pilori, Nantes, France, “An 
improved method of treating the coffee husk for purposes of nutrition.”— 
Petition recorded 9th July, 1860. 

1662. SwiaTOSLAR ZouBTCHANINOFF, Paris, ‘‘ An improved compound for the 
coating of wooden ships, boats, and other structures used at sea.”—Petition 
recorded 10th July, 1860, 

1696. WitLiAM ALLEN, Great Alfred- -street, Bettinghem, and WILLIAM ALLEN, 
Carrington, Nottinghamshire, “ 1 in the of incrus- 
tation and corrosion of steam engine e boilers.” —Petition 1 ccorded 13th July, 


ements in the 
"— Petition re- 








1860. 

1704. ALBRECHT DE Nevixrs, New Cremornc-road, Chelsea, London, “ Im- 
provements in breech-loading fire-arms.” 

1708, WitLIAM Epwarp NEWTON, Chancery-lane, London, “ An copepeet 
manufacture of waterproof leather.”—A communica:ion from Samuel 
Forge, Cleveland, Ohio, and Joseph Merwin, John Evans Bray, and in 
Goodell Trask, New York, U.S. 

1710. Lewis Hors, Bishopsgate-churchyard, London, “ Pepmegsnaate in 
knot-stitch sewing-machines.”— Petitions recorded 14th Jul 'y, 1860. 

1712. Freverick LupEwia Haun DANCHBLL, Great Queen-street, Westminster, 
“Certain improvements in filters.” 

1714. ALYRED Smits, Manchester, “ Certain \ cme, in the manufac- 
ture of velvet or other similar piled fabrics 

1718. ALEXANDER Baty, Clerkenwell- reeD, London, “ Sepgeonante in 

means, apparatus, or articles for rholding and supplying ink 

1720. WILLIAM Birks, sen., cnd WILLIAM Birks, jun., Nottingham, “Im- 
provements in bobbin net, or twist-lace machinery.” 

1722. WitLIAM Epwarp Newton, Chancery-lane, London, “ An improved 
covering for roofs and wails. »_ A communication from Rufus 8. Lewis, 
Lowell, Massachusetts, U.S.— Petitions recorded 16th July, 

1724. CHARLES Stevens, Welbeck-street, Cavendish- -square, London, “An 
improved method of preserving potatoes cut in pieces by a machine for that 

.”"—A communication from vine and Roustain, Paris. * 


- Joun Deans and Joun Deans, jun., King Walien-<toest, Landen, and 
TLLAM HARDIN: , Forest-hill, Kent, “‘ Improvements in -loading 
> a comm pant Be my Alexandre Delvigne, 

near —e recorded 2rd Ma 


Ternes. 
772. Isaac Buacksurn, Long Eaton, Derbyshire, ire, Ynprovements in the 
manufacture of iron and in making iron castings.” 
774, James Barretr Corry, Queen Camel, Somersetshire, “* Sepeesements 
in the manufacture of gloves.”—Petitions recorded 24th March, 1860. 
777. James RonALD, Liverpool, ‘‘ Improvements in 
of her like fibrous 


hemp, » manilia, or ot! 

780. Josera Mi ~ 3 oe ee “An oer in pulleys, 
applicable for rai: and other artic 

mounted upon rollers, ant bowery ig them i a given poe ition.” 

785. EpwarD GREENHILL pope = } angen t, City~ _— London, 
“‘A machine for cutting or wood certain articles called 
‘machine lights,’ or wood = or ror fighters, used for lighting pipes and 
candles and other similar purposes.”—/etitions recorded 26th March, 1860 

786. ALPHONSE Rene LE Mire DE Normanpy, Odin e, King’s-road, 


Clapham Park, Surrey, ‘Improvements in obtaining fresh water from salt 
water.” 

787. CuarLes Giuussriz, Manchester, “ [ ts in bedsteads.”—A 
communication from Samuel Gill .spie, New “York, U.S. 

789. Epwarp Pon.man, Halifax, orkshire, o Improvements in those 
musical instruments known as ‘ “~~; concertinas, 

791. Matrnew Cravururp, Kinson y Pottery, near Poole, Dorsetshire, 
“* Improvements in ee or bricks. fer — par, 

793. James Lanostzin, C ing-cross, Loi “Improvements in the 
manufacture of tobacco-pipes.”— Petitions ae 27th March, 1860. 

797. CARL BARTHELEMY, Busch-lane, London, ‘‘ Using vacuum as a motive 
power, and of the means by which the same is effected.” 

798. JamMEs LamB Hancock, Pentonville-road, London, ‘‘ An improved appa- 
oes for working and shaping butter, and for separating it from the butter- 
m 

800. EpwARD Ewer, my at a Curtain-road, Shoreditch, Santen, “Tm- 
provements in fountain pe 

801. AENE PRUDENT Pasnicn ‘Dacroy, Paris, ‘‘ An improved 1 microscope to 
be used for exhibiting Photogra hic views and aw gy 

. JAMES LEONARD, Skinner’s-place, Size-lane, London, “ Improvements in 
p Boe used when weaving. ”— A communication from Carl Heinrich 
Zimmermann, Glauchou, Saxony. 

804. Ropert Hanna eens, Beta-house, Alpha-road, Regent’s Park, 
London, “I t facturing pulp for paper, papiér-maché, 
and other similar uses, ry "in apparatus employed therein, part of the in- 
vention being also applicable to other operations, in which matcrials have 
to be ep yy to the action of liquids, steam, and other fluids.” —/etitions 
recorded ol 

806. CHARLES Pee Welbeck-street, Cavendish-square, London, ‘* Im- 
ay ae in steelyards and scales.”"—A communication from P. Danion, 

France. 

807. GEORGE HASBLTINE and Joun Apams Kxieut, Symond’s-inn, Chancery- 
lane, London, “Improvements in spring -bottoms.”—Partly a com- 
mounication from Philip Ulmer, New York. 

813. Joun Monks, James-street, Bethnal- . London, ‘Improved 
ay for manufacturing chenille.”— Petitions recorded 29th March, 


ew). deme Reipy, Cook-street, Cork, Ireland, “A machine for breaking 
stones and other hard substances.” 
826. WiLLIAM Martin CHAMBERS, Birmingham, ‘‘ An improvement or im- 











pur 

1726. AMES FietcuEr, Accrington, Lancashire, ‘‘ I ts in Ty 
or apparatcs for regulating the su; ply and discharge cf fluids to steam 
boilers, pipes, and other vessels, eal or cleansing or cleaning the same.” 

1732. ABRAHAM Er KELL, Grosvenor-street, Grosvenor-square, “* Improvements 
in beds or bases for artificial teeth.” 

1734. JoB Goutsox, Ponsonby-terrace, Vauxhall Bridge-road, Westminster, 
ma» in gas and other fluid meters.”—Z’etitions recorded 17th 

uly, 1860. 

1736, JOHN PicksuRy and REvBEN Sms, Bedford Foundry, near Leigh, Lanca- 
shire, “‘ Improvements in bone mills and Jogwood rasps. 

1738. THoMas CAREY WILLARD Pierce and GEoRGE FREDERICK STANLEY 
IsuERWOOD, Manchester, ‘‘ Certain improvements in power-looms for 
weavin 

1740. RoBERT ,OXLAND, Plymouth, “Improvements in the manufacture of 
gunpowder.” 

1744. PORN Henry Jounson, Lincoln’ s-inn-fields, London, ‘Colouring 
matter, and the means of obtaining the same.”—A communication from 
Louis Henry Obert, Rue Meslay, Paris. oe recorded 18th July, 860. 

1746. Henry HOLLAND, Birmi " mF t in the manufacture 
of steel tubular stretchers fur umbrell 

1748. Joun Henry Jounsoy, Lincoln’ nas and par ll ‘*«Improvements 
in the manufacture or production of white lead, and in the machinery or 
apparatus employed thereiu.”"—A communication from Georges Hyaciuthe 


ag Rue Meslay, P. 
Manchester, “ Improvements in the 
er.” 











1750. ALONZO BUONAPARTE WOODCOCK, 
mabufacture of a articles of vulcanised india-rubbe 








1752. Joun St » Upe per Br ek-terrace, Barnsbury-road, London, 
“‘ Improvements in purifying coal-g 
1754. Joun Saxsy, Brighton, “ Imp t for and in ithe 


in 
mode or method of working anu governing railway points and signals.” 

1755. WitLIAM CLaRK, Chancery-lane, London, “Improvements in valve 
apparatus for regulating the flow of steam and other fluids.” —A communi- 
cation from Messrs. Charles Auguste Riff and Antoine Laudenmiiller, Paris, 

1786. WiLLtaM CLARK, Chancery fan , London, “ Improvements in +tamping 
or embossing presses.”—A communication from M. Laurent Poirier, Paris. 
—Fetitions recorded 19th July, 1860. 

1757. CHARLES WENZEL HAuNKL, Manchester, “I ts in the con- 
struction of parts of umbrellas and parasols.”. —A communication from 
Louis Prang, Boston, U.S. 

1758. JosePH Dickinson, Pendleton, Manchester, “Improvements in 
machinery for retarding or stoppin, 7 or other carriages, and for 
other purposes where brakes are applicable.” 

1759. JouN Broap, Ulverston, Lancashire, ‘‘ An on for economising 
coal and other fuel, to be used with hot or cold blast, in the smelting of 
iron ores and re-smelting of pig iron.’ 

1761. Joun Kenny, Litchtield-street, Soho, London, “ Imp its in 





in the method of, and apparatus for, straightening angle-iron 
and other bar iron of a trough-like shape, after it leaves the rolls an 
while still hot.” 

828. Ropert epee Ardwick, and JOHN Wats, Manchester, “* Improvements 
in andd g cotton and other fibrous substances.” 
— Petitions nah 30ch Herd, 1860. 

830. DANIEL KINNEAR CLARK, Adam- street, Adelphi, London, “ Improve- 
u.ents in steam engines and boilers. 

834. kpwarp JosspH Huauss, Manchester, “T its in the f 
ture of oil of turpentine and resin, and in the apparatus connected there- 
with.”—A communication from James Napier, Brooklyn, U.S. 

836, RICHARD ALFRED JEFFERSON, North-street, St. acy 8 ay and 
MatTugw Jerrerson, Crown- street, Finsbur: ‘London, nied 
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*,* Specifications will be forwarded by post on > =) the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made le at the Post-office, High Holborn, to Mr. Bennet Woodcroft, 
Great Patent Office, 


ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 











Ciass 1.—PRIME MOVERS, 


Including Fixed Steam and other Engines — “tam and Water 
Milis, Gearing, Boilers, Fitting 


120. J. F. Spencer, Adelaide-place, London Bridge, re engines.” — Dated 
17th January, 1860. 

This invention relates to two previous . of the patentee, dated 16th 
November, 1857, and 29th March, 1858 The patentee claims, First, in the 
arrangement of’ inverted J mee my screw cae, the disposition of 
surface condensers of the kind described by him in his previous patents 
above referred to, by which the external casing thereof forms part of the 
main framing, and is placed between and under the cylinders of such 
engines (whether there be two or more cylinders), and the tubes whereof 
being horizontal, or “mw A inclined, are p! across the line of the _ 
or propeller-shaft, Secondly, im the arrangement of paddle-wheel en, 
the disposition of surface-condensers of the kind described by him in 
former patents above referred to, by which the external casing Seeveed | ‘ 
placed between the = (whether there be two or more), and may or 
may not form part of the main framing of such engines; the tubes of such 
condensers being horizontal or slightly inclined, and placed across the line 
of paddle-shaft, and in line with the keel. 


129. A. Cuar.in, Glasgow, N.B., “ Engines for drawing or conveying heavy 
loads.” —Dated 18th January, 1860, 

This invention consists, in the first place, in in apply “ye to pieueding 
traction engines mechan for hauling forw: by means of a 
rope or chain. A simple mode of carrying out this improvement consists 
in arranging a winding barrel upon the axle of, or in connection with, the 
P ~yny | wheels of the engine, When the engine is unable to draw its 

in the ordinary way, in , for ple, of the road being 
up-hill or rough, the engine is moved on alone in advance, and the pro- 
pelling whcels being raised off the ground by means of crutches or other- 
wise, and the hauling rope being connected to the load, the engine is made 
to haul the latter up to it, whereupon it may, if requ’ move ou a further 
stege in advance, and again haul the joad up to it. The invention also 
relates to the aT of engines to act either as traction or hauting 
engines, or to carrying the load. To this end the frame is made of extra 
length, one end or portion of it being intended for the load, whilst the 
engine is mounted at the other end, It is preferred to arrange and con- 
struct the engine and boiler details according to the plans or —— —— 
of the plans described in the specifications of patents granted to 
patentee, and bearing dates respectively the 26th December, 1857 “we 3103), 
and the 7th April, 1859 (No. 866). 


155. oe F. Bevivinir, Paris, ‘‘ Steam generators.”—Dated 21st January, 


The tors or boilers constructed with these improvements are com- 








construction of steam engine, applicable also Yo the — Maly of water.” — 
Petitions recorded 31st March, 1 1860. 

a a a ape ey t My oe . in Fae of 
jocomotive and other steam en; an flor working them.”— 
Petition recorded 8rd April, io gearing ° 

862. ABRALAM PULLAN, Portie-cottage, New Cross, and Tuomas CRESSWELL, 

e-terrace, L ent, “Improvements in the construc- 
= of steam, water, “and other fluid gauges.” —Petition recorded 4th April, 


869. Joun Hosson Futter, Hatton Garden, London, and Witt1am Davipson, 
Wisbeach, Cambridgeshire, “An apparatus for cutting or screwing pipes 
and round metal.” 

874. Joun HENRY JouNson, Lincoln’s-inn-fields, London, “A new metallic 
alloy.”"-—A communication from Messrs. Charles Noel and Co., Paris. 

875. Joun Smite, Birmingham ts in the fi of 
buttons and other dress fastenings.’ *— Petitions recorded 5th April, 1860. 

879. Henry CakTER, M in aged or apparatus 
on" making gas-burners, "— Petition recorded 7th April, 1860. 

960. CHARLES VAUGHAN, WILLIAM JAMES Vau@HaN, and Richarp Vaveuan, 
Birmin gham, ‘ Improvements in the manufacture of hoes.”—Petition re- 
corded Trin April, 1860. 

1014. Grores Henry Birgseck, Southampt Chancery-lane, 
London, “ Improvements : in machinery or apparatus for printing woven or 
other fabrics or tissues.”— A communication from Leon Malzard and 
Edouard Leopold Dulac, Paris. — Petition recorded 23rd April, 1860. 

1036. ASANEL KNOWLTON Eaton, New Leg U.S., **A mode of manufactur- 
ing steel.”—Petition recorded 25th April, 

1100. ALFRED Vincent Newron, Chancery-lane, London, Mg roved appa- 
ratus for lifting vessels out of water.”—A communication from Horace 
Irving Crandall, New Bedford, Bristol, Massachusetts, U.S.—/’etition re- 
corded 1st May, 1860. 

“=. Tuomas HgatLey, High Hatton, Shawbury, and WILLIAM Pappock, 














hoilai 








sewing-machines.” 

1763. HENkY WiLLIAM PovuLTeER, Thayer-street, Menthestepeqnase, London, 
“Improvements in the arrangement and construction of printers’ com- 
posing cases, and in the frames used therewith.” 

1765. ALFRED VINCENT Newron, Chan -lane, London, “‘ Improvements in 
the manufacture of apparatus for regulating the force of clectric currents.” 
—A communication from Giovanni Casselli, Florenee.—/'etitions recorded 
20th July, 1860. 

1767, WILLIAM Lake, Old Kent-road, London, “‘ An improved button or 
fastening for iron bedsteads and other urposes.” 

69. JameEs Happen Youn, Great College-street, Camden Town, London, 
*‘ Improvements in settin, me. (composing ) and distributing type.” 

1771. Samukt Roserts, Hull, Yorkshire, “ #{ provements in harrows.” 

1773. WILLIaM EDWARD Newron, Chancery-lane, London, ‘* Improvements 
in Jooms for weaving.”—A communication from Mr. Van Peteghem, Ghent, 
Belgium.—Petitions recorded 21st July, 1860. 

1775. Ricuarp Hewens, Leamington, Warwickshire, “ An improvement in 
kitchen ranges, which is also applicable to stoves in 

1777. JEAN Baptists JuLes Noikor, Paris, “ An im: ee method of manu- 
facturing india-rubber tubes, and various articl es. 

1779. Grores HENRY BIRKBECK, South Idi Chancer ge 
London, “Improvements in the construction of -~-™ for lam: 
oa for transmitting light.”—A communication from Etiénne Soulié, 

aris. 

1781. JoHN WeLLs SuLtivan, Adam-street, Adelphi, London, “ Improved 
machinery applicable to washing and churning, and the mixing of fluids.” — 

A communication from Charles Sullivan a William Francis Hyatt, New 
York, U.S.— Petitions recorded 23rd July, 1860. 

1783. WILLIAM Ciakk, Chancery-lane, London, “ Improvements in apparatus 
for setting and sharpening scythes and other like instruments.”—A com- 
munication from Pierre Charles Ratel, Paris. 

1785. Lewis LE RicwEevx, Sussex-road, ’ Brixton, 8 





“T. + 


bury, Shropsbice, |] - Improvements in threshing machines. — 
iain recorded May, 1860 

1152. James Howarp, Bedford, and Joun Lituey, Astwood, — = ye 
“ An improved construction of horse-hoe.”—Petition recorded 9t hk May, 
1860. 


1191. BeRNHARD SAMUELSON, Britannia Works, Banbury, Oxon, ‘‘ Improve- 
—_ in reaping and mowing machines. "—Petition recorded 15th May, 


1301. * EDWARD Tuomas Iivenss, wore London, 
methods of oar — light, and in the apparatus and burners 
connected therewith.”—A communicxtion from Gustav Arnold Kuhne, 
Berlin. —Petition recorded 26th May, 1860, 

1388. CHARLES me pee Welbeck-atrect, Cavendish-square, London, “ An 


“ Improved 


improved 1 mode of Prope vari lants to be in the manufacture 
of paper.”—A —— jon fi jugéne Helenus, Paris. —Petition re- 
corded Gih June, 1 


1426. FREDERICK CRACE CALVERT, CHARLES Lows, and Samvust Curt, Man- 
chester, ‘* Improvements in the manufacturing of colouring matters.”— 
Petition recorded 11th June, 1860. 


~ of several elements or tubes placed vertically and behind each other 
n two rows, one on each side of the furnace, and also at tho hack if de- 
sired ; the tubes are united at bottom to two horizontal main.tubes; cross 
tubes running under the grating of the furnace connect the two hori- 
zontal main-tubes; the vertical tubes are arched over towards each other ; 
& partition-plate is fitted over the arch, whereby the flame and products of 
combustion are made to tow: the back of the furnace. Above the 
partition-plate the vertical tubes are bent in such manner as to form return 
flues for the flame and products of combustion, which, after being con- 
ducted back through the said flues, escape into the chimney. The tubes all 
communicate with one main steam-pipe, and from it the steam passes into 
superheating tubes J a yo above or at the back of the arch formed by the 
bending of the vertical tubes towards each other, 4 again without 0 or at 
the back of the vertical tubes, and between them and the wall or casing of the 
furnace. The steam-tubes form as many small generators as there are tu 
a water to the same level, in >be 9 of “y ~ vaporisation is eff 
separately, according to the r or lesser degree of heat which the 
absorb. The superheating tu may be dispensed with if — — 
invention also consists of an apparatus which is termed a steam-clear 
level-maintainer (‘‘ nineau epurateur”). The objects of this apparats ate 
to maintain a constant and a level in each boiler, or the tubes of each 
boiler, and to free the steam of all solid impurities, and of water in a none 
state ; ? it is = rovided with a float, which, in ——s es dng 
state of the = closes the feed- -pipe, should the steam, want of 
not be of sufficient pressure to balance the pressure and feed-regulating 
valves, and consequently prevents the continued rise of the water in the 
nerator tubes, which might, otherwise become entirely filled with water ; 
ut the float, ® closing the feed-cock as soon as the maximum given 
level in the tubes has | Bow attained, of course prevents the water rising 
higher therein. Whatever the number of g , and h active 
the firing may be, no more than the proper amount of water can be ad- 
mitted into each of them. The apparatus communicates at its lower parts 
with the bottom of the generator or generators thro’ a pipe, in which is 
placed a valve to prevent the water returning from at mm my into the 
apparatus upon the depression, more or less great, p: ced in the ap ~~ 
ratus at every admission of steam into the cy or =, 
single apparatus will be sufficient for any number of 
fewer part working in common. Jn such cases one 
jower of the yaratus, and is connected throug! 
lower horizontal tu of each erator ; they will thus be supplied con- 
stantly with water to the same level, whatever difference there be in 
the firing. One main steam- po a communicates through branches with the 
steam-pipe of every separate generator or boiler. At one of its ends this main 
steam-pipe communicates with the top of the apparatus, The steam and feed- 
water branch-pipes are furnished with oan to shut off communication 
with any one or more of the boilers, The i also ists of a 
This consists of a rod or piston charged 
with weights, or a spring or springs ; it communicates by one of its ends 
with the interior of the generator or boiler, so that the pressure of the 
steam therein may A upon it; at the other end it is connected to the 
handle ¥, = feed-pipe. As soon as the pressure exceeds the maximum 
he feed of water is shut off. 














1447. Joun Lancaster, Garden Farm, Dunmurry, Belfast, “I t 
° waebotenen, commonly called scythe-stones.”—Petition recorded 13th 
une. 
1506. Tuomas WALKER, Birmingham, “ Improvements - means or apparatus 
y ahg indicating the height of water in steam boilers.” —/etition recorded 21st 
une, 1 
1586. Ricnarp LaMine, ng Villas Maida-hill West, and Cuar.es Suirn, 
Gloucester-street, Regent's Park, London, “‘ Improvements in purifyin, 
certain gases and liquids from sulphuretted hydrogen.” —Petition record: 
30th June, 1860. 
1593. Hopert Henry Bisuor, Bristol, C ticut, U.S., “ Imp ents in 
sewing machines. "— Petition recorded 2nd July, 1860, 
1598. CuARLES ae Welbeck-street, Cavendish- ‘square, London, “An 








in 
the means of attaching buttons or studs to "articles of clothing or other 
similar articies, and in the buttons or studs to be adapted thereto.” 

1787. ——— Hirgscu, Bridge-road, Lambeth, ** Teguovenente in screw 
propellers, 

1789. Resxecca Tuomas, Bath-street, Tabernacle-square, London, “‘ ‘Improve- 
ments in the tyres of wheels for vehicles used on common roads.” 

1791. ALFRED Vincext Newton, Chancery-lane, London, “ Improved means 
for relieving the slide valves of steam engines of unnecessary pressure.” — 
A communication from David Stoddart, Francisco, California, U.S.— 
Petitions recorded 2Ath July, 1860, 





Patents on which the >a Duty of £50 has been Paid. 
2111, CuarLes ILEs, Birmingham.—Dated 4th August, 1857. 
—. HENRY CARTWaIaur, Broseley, Shrops! ire. —Dated 21st August, 


857. 
is. THomas Lyng, Malmesbury, Wiltshire.—Dated 5th August, 1857. 





Patents on which the Stamp Duty of £100 has been — 


1843. Rorert Morrison, Newcastle- -Tyne.—Dated 6th A 
= — Moss, Garnford-street, ret, Islington, London.— 4th Epa. 
Notices to Proceed. 





i navi ¢ balloon or aerostatic ship.”—A communication from 

C. F. Rablat, a-ak 4 recorded 3rd July, 1860. 

1618. Jonn Suipiey, Elton-street, James Tayior, Asylum-street, and 
JOsEPH SHUTTLEWOOD, Thorpe-street, Leicester, ‘‘ Improvements in knitting 


machinery.” 

“= Joun me ong Pelham-street, Nottingham, “An yy: means of, 
r a us for, threading needles. "— Petitions recorded 4th July, 1860. 
1636. ENJAMIN MircuE, Crowe-hall, Denver, Norfolk, ‘An improved 
machine applicable for ~~» weeding, hocing, and other agricultural 

purposes.” — Petition recorded 6th July, 1860. 

1702. Wiu1am Epwarp Newton, Chancery-lane, London, ‘‘ An improved 
covering for roofs and walls.”—A commauication from Rufus 8. Lewis, 
Lowell, Massachusetts, v. S.— Petition recorded 16th July, 1860 

1724, CHARLES STEVENS, bat nore wn Cavendis uare, London, “ An 

—— method of preservin| ate in aod Boat yy a machine for that 
tain, Paris. 

ements in ae or 


ghts for rifles aud other 
eas and a de the 17th i 'y, 1860, 


antetin hiete ee meng me bb a oe 
to lea J seg dy’ 
i< the Commis: 


i 
Wt ne, “Rasations th one frations are at liberty to ea 
sioners, within twenty-one days after sho date of the Gauls und ef the 





« Journal) in which this notice is issued. 





161. ¥" R. . —. Birkenhead, 
‘anuary 
a, carrying his ‘invention ry! effect, the inventor combines togethor, as 
before gi F and a low-pressure steam- 
1. working together < on what is known as Wolff's mies orcs the steam 
acting first on the piston in the high-pressure cylinder, and be: 
from this cylinder into the low-pressure cylinder, which is by size. 
These cylinders he connects with a crank or cranks on ome shaft in 
such a manner that the pistons of the two cylinders may not be at the ends 
of their strokes at the same time. He prefers so to arrange them that, 
when the engine is working forward, the piston of the sopaqgearase 
. —— ~~ > at the end of its stroke, one-sixth of a revolution, 
thereabout, before the piston of the high-pressure cylinder is at the end of 
its stroke. The high and low pressure cylinders being lied in this 
manner form a combined engine, in which ‘the power applied to the crank- 
shaft is sufficiently uniform throughout the revolution to allow the com- 
bined — to be employed for marine dg as a pair of engines are 
commonly employed. It has before bee a to construct marine 
engines in the way above described, but difficulty is found in starting = 
a combined engine oo it happen to stop on or near to the 
the crank of h-pressure cylinder. To overcome this dima he 
makes a hk direct from the boiler to the valve-box of the low- 
pressure cylinder, by which steam can be admitted to this valve-box by 
opening a valve provided for the purpose when required to start the engine 
from the position before-named.—Not proceeded with, 


178. T. Manameven, Tig meng ‘ya London, 
boilers.” anu 

This invention a in inp the the -— 1-4 having done its duty in 

the cylinder, into a surface-conde' the patentee maintains the 

bm pop oy a point as that the water produced b the condensation 

as little — the fd T vam as may be ; he then forces this 

water into + ct from the main ans -—> he 


in tar in the es aes 
ae a eee. tothe chimney or fu or funnel, or ae 


employs a ce Me AB AY 
the es condenser through 
or side, the opening vo which le indirection ‘om 


“ Marine steam-engines.”—Dated 2lst 





“ Steam-engines and 





trary 
way. ~ thereby obtains a supply of water available 
purpose of condensation, 
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THE ENGINEER. 





Avevusr 10, 1860. 








182. J. Bannons, Caledonian-terract, Peckham, Surrey, “‘ Steam-boilers.” Ciass 3.—FABRICS. Ciass 7.—FURNITURE AND CLOTHING. 
Dated lanuary, . . ‘ ‘4 = 
For the purposes of this invention it is preferred that the exterior form luding Machinery and Mechanical Operations ted with Pre- | Including Cooking Utensils, Uj Ornaments, Musical Instru- 
of a boiler should ‘be A upright ‘cylinder. but other ferns =e be given es edits, Printing, Dyeing, and p dm see Fabrics, §c. ments, Lamps, je rend Articles of Dress, &c. 


thereto. At the lower part of the boiler is the fire-place, which, it is 
preferred, should be surrounded by a water-s) forming part of the boiler, 
through which water-space, and ve the -bar, there is an opening for 
the fire-door, through which opening the fuel is fed on to the fire-bars 
below. Above the fire the bottom of the main boiler is formed with hollow 
water-spaces, which, at their upper ends, are fixed to the bottom of the 
boiler, and their lower ends are closed, so that the heat of the fire below 
may act on such closed ends; and descending water-spaces are also 
arranged one within the other, so that when of a circular section, the 
descending water-spaces are concentric to each other, thus admitting the 
heat and products of combustion to act not only on the closed bottom ends 
of such water-spaces, but also on the sides thereof, by which a very ex- 
tensive heating surface may be obtained, and it is preferred that these 
descending water-spaces should be of a conical form. hen making steam- 
boilers with eteam-chests above the top of the boiler of a dome or other 
pag as in locomotive engine and other boilers, the inventor surrounds 
such dome or other shaped steam-chest with an external casing, and from 
the chimney above, so that the products of bustion, after passing away 
from the smoke-box or other of the boiler, pass into and heat the 
exterior of the steam-chest, and thus more fully insure the steam going off 
therefrom, being dry.—Not proceeded with. 








—a 
Crass 2.—TRANSPORT., 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fitiings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §c. 


141. W. Grirritn, Hitchin, Hertfordshire, “ Propelling vessels and locomotive 
carriages." —Dated Wth January, 1860. 

This invention consists in the application and employment of a chamber 
or cylinder and piston below the water-line for the indraught and expulsion 
of water, in combination with a vacuum more or less perfect acting on the 
one side of the piston, while the other is in the act of expelling the water, 
whereby greater power of resistance is offered to the piston, consequently 
a better fulcrum or abutment against which to press for the propulsion of 
the vessel.—Not proceeded with. 


163. L. E, Davin and J. A. Vercurr, Boulevard St. Martin, Paris, 
“ Brake for vehicles.” —Duted 2st January, 1560. 

This invention consists of two iron straps, each of which passes round an 
inner collar on the naves of the wheels, These straps are actuated by an 
arrangement of jointed levers which cause the straps to bear with friction 
on the collars of the naves at the moment when the brake is used. The 
jointed levers are actuated by a rod at the disposition of the conductor or 
attendant.— Not proceeded with, 


164. F. J. Ferry, Rupert-street, London, ‘‘ Harnessing horses or other 
animals to carriages or vehicles." —Dated 23rd January, 1860. 

The inventor proposes to harness one or more horses to a carriage in such 
wise that the driver shali possess the means of setting the animal or 
animals free, and of simultaneously stopping the vehicle by the shoe-brake, 
when from any cause it may be necessary so to do, He will now ouly 
describe the method of harnessing and releasing a pair of horses (say from 
au omnibus), as with the modification the same means are employed for 
single horse or other vehicles. At present the traces are fitted by a loop in 
the leather or chains to the splinter-bar, and the top or end of the pole is 
immovable, He proposes to make the splinter-bar of more than one piece, 
and he fixes the traces thereto by means of a metal loop, through which will 
pass a screw firmly securing the trace in the bar, Under the splinter-bar, 
and partly or over the pole, will be an iron plate, on which a lever will be 
constructed to act on the slinter-bar and shoe brake; from the end of this 
lever a strap passes up and is attached handy to the coachman (or a rod 
may impinge on the end of the lever by pressure of the foot), The whole 
being in position, the horses may be detached by merely pulling up (or 
pressing down) the end of the lever, which causes the upper part of the 
splinter-bar to rise, and releases the whole of the traces therefrom ; the 
horses ; assing onward, carrying with them the end of the pole to which the 
bearing chains are attached (which pole-end he makes to slip off), and the 
shoe-brake falls, being guided under the wheel or wheels by tie-rods for that 
purpose, ~ Not proceeded with. 


173. J. Catvert, Strand, London, “ Basing and distributing the strain on 
ships’ cables when subject to great tension or pressure.”—Dated 24th 
Januery, 1860, 

One mode of effecting the object of this invention is t) connect the cable 
with, or to cause the same to ride on, an arrangement of metallic springs, 
or of elastic material or materials, the effect thereof bcing to relieve the 
cable from the danger arising from extreme tension, Another method of 
attaining the same object is to attach to any desirable part or parts of the 
cable a weight or weights, thereby diverting the cable from its normal 
position, and distributing the strain thereon.— Not proceeded with. 


169. R. F. Finuay, Queen-street, Edge-hill, Liverpool, “ Regfing and furling 
the sails of ehips and vessels vom the decks thereoy.” —Dated 23rd January, 
1860, 


For reefing courses, the patentee reeves the clew-garnets forward of the 
sail, a tackle being hooked on to a cringle in the foot of the sail, aud secured 
to the deck ; the clews are then to be hauled up and the sail reduced, one- 
half standing in the form of a triangle. For furling topgallant sails and 
royals he fixes a rope to the masthead, and running it through a lizard in 
the bunt of the yard, thence to the head-cringle of the sail, the same being 
then reversed. The sail is to be secured to metal or other suitable rings, 
which run along the yard; and to prevent friction, a metallic or other rod 
is sunk into the upper part, and another into the after-quarter, to bear the 
working the yard itself and forming a jack-stay. The lowering of the 
yard causes the self-adjusting inhaul and outhaul to act, and run the sail in 
and out. Upper ond lower spilling-lines go through cringles on the leech, 
passing through a lizard in the centre of the sail, and the spilling-lines brail 
the sail close into the doublings of the mast. The clew-lines and bunt. line 
having been previously hauled up, the sail is entirely secured and clear from 
the — of any chafe whatever. In re-setting the sail, it will only 
require the sheets to be hauled home to hoist away upon the halyards, and 
the sail will be speedily re-set. The sail, if required, can be brailed to the 
mast, and the sheets kept home, For reefing topsails, by dispensing with 
a second yard, he causes the revolving of the yard by the lifts, He also 
uses an iron rod on the upper part of the yard, for the running in and out 
of the topgallant studdingsail booms, and so simplifying the gear that, in 
the event of an accident, the yard and sail can be worked and set by the old 
method of reefing by points to the yard. 


174, C. H. Reep, Sunderland, Durham, “‘ Anchors."—Dated Ath January, 
1860. 
This invention is applicable to that class of anchors known as portable or 
swivel anchors, and consists, principally, in forging the arms of such anchors 
with lugs or jaws on, to receive the end of the shank, which is connected 


thereto by means of a pin or bolt with flrelock and ring. The arms may be } 


either forged or made in one or more pieces, as found most desirable or 
convenient, and the toggles or horns will be either welded to the arms or 


they may be made to fit with bolts or pins through the arms; the shank is | 


formed of one solid piece of iron. 


180, W. Hubme and T. D, Huume, Congleton, Cheshire, “ Propelling ships 
and vessels on the water." — Dated 24th January, 1360. 

In the stern of a ship, and on each side, the inventor proposes arranging 
two or more square, cylindrical, or oblong tubes horizontally, at the sides of 
which are grooves for three or more guide-rods to work in, the centre one 
having flaps hinged in any suitable manner thereto, the front being supplied 
with guards to retain the flaps in position when pressing against the water, 
the back rod being provided with small blocks or pieces to prevent the 
flaps becoming quite closed when passing back through the water; these 
flaps and cross-rods are worked by means of piston-iods through stufting- 
boxes in connection with levers or other suitable means, the object being to 
propel ships and vessels by means of tubes and cylinders with flapped 
pistons working therein, the mouths of the tubes being supplied with water- 
tight sliding-covers to keep out the water when necessary.—Not preceeded 


186. J. Dixon and R. CLaytoy, Bradford, Yorkshire, Rolling and shaping 
pt and steel for manufacturing railway-wheels,”—Dated 25th January, 
860. 

In manufacturing railw y-wheels it is desirable to make that portion of 
the bar which forms the felloe wider than the portions forming the spokes, 
and in order to accomplish this the inventors make circular grooves in the 
rolls of the shape of the bar to be rolled ; by this means, when a bar is 
passed between the rolls, it is left the full width at the part required for 
the felloe, and reduced at the parts forming the spokes; the ends of the 
spokes may be made bevelled at the sides when the nave is cast on, or they 
may be made taper aud wider at the ends when they are to be welded 
together to form a solid nave. In reducing the width of the bar for the 
spokes the metal may be entirely cr only partly removed : in the latter 
case the metal projecting beyond the wid:h of the spoke can be punched or 
sheared, or otherwise removed to make the spokes of the required shape, 
The bars thus rolled can be perfectly flat, or concave, or convex, either at the 
felloe or the spoke, or both, or a rib or ribs may be formed thereon,—Not 
proceeded with. 

208. J. J. Maurer, Bowevard St. Martin, Paris, “ Propeller."—Dated 26¢4 
January, 1860, 

This invention consists of an improved system of propulsion, acting by 
aspiration and expulsion, applicable either in air or water, The invention 
cannot be described without reference to the drawing». 

















162, A. McDoveat, Manchester, “‘ Impr ts in the preparation of 
materials used for sizeing, dressing, or finishing yarns or threads, and 
woven fabrics, applicable also to sizeing paper.”—Dated 21st January, 
1860. 





The patentee mixes steatite, soap, stone, meer or an | lag 
compound of silica and magnesia, such as talc, in a finely divided state, 
with the materials commonly used for sizeing, dressing, or finishing yarus 
or threads and woven fabrics, and the sizeing r. For example, in pre- 
paring flour-sizeing, he takes one part by weight of the steatite or other 
such substance reduced to a fine powder, and agitates thoroughly with two 
parts by weight of caustic alkali at the strength of 20 deg. Twaddle (using 
soda by preference), and then adds one part by weight of flour. This mix- 
ture he treats in the same manner in which the flour-sizeing is commonly 
prepared for use. 


166. J. Porter, Manchester, ‘‘ Self-acting mules.” —Dated 23rd January, 1860. 
This invention cannot be described without reference to the drawings. 


168. A. V. Newton, Chancery-lane, London, “‘ Apparatus for regulating the 
delivery of yurn from yarn beams.”—A communication.— Dated 23rd 
January, 1860. ; 

This invention cannot be described without reference to the drawings. 


170. J. AppLesy, Manchester, “ Impr ts in arrang ts for, and inthe 
manner of, embossing or sinishing thesurfaces of woven fabrics lo produce 
thereon certain appearances, designs, or patterns.”—Dated 2th January, 
1860. 





This invention consists of two operations :—First_in passing the fabric to 
be finished in the usual way through an ordinary hot friction calendering 
machine, having a roller acting on the face-side of the cloth which is 
engraved with ordinary Bengal lines, that is, lines or grooves passing round 
the roller at right angles to its axis, which lines or grooves must be as 
nearly as practicable the same distance apart as the warp threads on the 
face-side of the fabric to be operated upon, the said lines or grooves also 
approximating in size and shape, as near as practicable, to the upper convex 
surface of the warp threads, This first operation polishes or brightens the 
threads, and gives to fabrics which are not formed of silk a silky appcar- 
ance, After the fabric has been subjected to the first operation, it then 
undergoes the second and polishing operation by being passed through an 
ordinary embossing machine with one or more rollers engraved with the 
required design or pattern in alto or bas relief, as may be most convenient 
for producing the moire effect or those patterns, or designs termed ‘‘ shaded.” 


181. G. E. DonistHorpe, Leeds, “ Cop-tubes.”— Dated 24th January, 1800. 


This invention consists in giving strength to the points and other parts of | 


cop-tubes by forming conical cop-tubes of yarn with or without a founda- 
tion. For these purposes the yarn employed is saturated or coated with 
gum, gutta-percha, or other cement, and is wound on mandrils or forms on 
Which the foundations (when used) are placed ; or complete cop-tubes are 
formed by coils of yarn cemented together. The cop-tubes thus produced 
are’ to be dried and applied on the spindles in like manner to that in which 
cop-tubes of paper or gutta-percha, or of other materials which have here- 
tofore been applied.—Not proceeded with, 


208. R. and P. Synes, Huddersfield, ‘‘ Apparatus employed in spinning, 
twisting, and roving wool, dc." —Dated 27th January, 1860. _ ; 
This invention consists in the application to continuous spinning, roving, 
or twisting machines of, First, a glass ring and ring-flyer of steel. Secondly, 
a new spooling motion. Thirdly, double-wing revolvers, to regulate or dis- 
tribute the twist in drawing. 





Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §e. 


179. J. T. Carter, Sydenham, Kent, “‘ Improvements in machinery for tilling 
the soil, and in engines and boilers for driving the same, and other agri- 
cultural implements.” —Dated 24th January, 186 

Upon a frame provided at front with a guide-wheel or wheels, and near 
the back thereof, with two or more broad supporting whee's, the patentee 
mounts an engine or pair of engines, and a boiler, as hereafter described. 

The propelling power is imparted from the engine through a spindle and 

worm, which worm gears into a worm-wheel on the same axis as the sup- 

porting wheels, The implements for tilling are fixed to the outer ends of 
spindles which project from the back of the frame, and to which rotatory 
motion is communicated from the engine ; the implements consist of twisted 
shares or blades inclined and curved similarly to the turnfurrow of ordinary 
ploughs, These shares are set to work into and between the edges of the 
shares next beside them. ‘The outer ends of the spindles are free to rise 
and fall within certain limits, in order that the sharis may be made to 
penetrate more or less deeply into the soil. Between every pair of shares a 
small portion of the soil may be undisturbed ; and, to cut it up, he either 
imparts lateral as well as rotatory motion to the share spindles, or he fixes 
from or connects to the rear part of the frame cutters which enter and turn 
over the soil which would not be acted upon by the shares. In some cases 
he prolongs the spindles and attaches forks thereon which will cleanse the 
land from couch, twitch, and other like weeds. He collects such weeds by 
a rake, which he applies at the back of the machine. If desired, after the 
soil has been taken up, a harrow and roller may be hooked on or otherwise 
attached to the machine, when all the needful tilling may be effected at one 
operation if thought necessary. The improvements in engines and boilers 
consist in new arrangements of the parts whereby they are rendered 
particularly applicable to driving implements such as hereinbefore described, 
and other agricultural implements. He takes an ordinary cylindrical boiler 
and fixes the steam-engine cylinder or cylinders in the centre thereof. He 
employs two furnaces, one at cach end, and carries the flues to and fro 
through the boiler into a chimney passing through the steam-chest, whereby 
the steam therein will be more or less superheated. He fits in the space 
left between the two furnaces a fan-blower and a water-cistern. He passes 








147. G. H. Cottam and H. R. Corram, Old St. Pancras-road, London, 
“* Chairs, bedsteads, dc.” —Dated th January, 1860. 

For the purposes of this invention in the manufacture of chairs, in order 
to their being more suitable to be used as bedsteads, the chair is in 
the following manner :—The back seat and legs of the chair, which are of 
metal or other suitable material, are jointed or fixed together in any con- 
venient manner, and to the front of the seat one or more frames are hinged 
so as to fold up into the chair, as in some chairs heretofore manufactured. 
The arms of the chair, in place of being fixed to the back and side rails, as 
is usual, are fixed to the frame hinged to the seat of the chair in such 
manner that, when folded for use as a chair, the arms come towards, and 
when desired, down to the floor, and form legs to the frame to which they 
ere attached ; or in place of the arms being fixed to, and forming part of, 
the frame, which is directly hinged to the front of the chair, they may, 
when more than one folding frame is employed for the bottom of the bed, 
be fixed to a frame at a distance from the seat, by preference the third 
frame from the chair, so that when the whole of the frames are folded into 
the chair, the arms come into a suitable position and act as arms, but when 
unfolded for the purpose of being used as a beds’ , the arms come below 
such frame, and when desired, they, or oe of them, act as legs to such 
frame. Heretofore, in constructing fthe framed head and foot-rails of 
metallic bedsteads, it has been usual to make them flat. Now, part of this 
invention consists in making the framed head and foot-rails of metallic 
bedsteads of a curved or bent form in the horizontal section, and in order 
to accomplish this object more conveniently, the parts which are to go to- 
gether to make a curved head or foot-rail, are first bent to the desired hori- 
zontal curve or bend, and are then laid together, and are retained in the 
required curved form ; the “ chills” to form the cast joints, in place of being 
in a horizontal plane as heretofore, are placed on a curved form or frame, 
according to the curvature or bend of the intended frame of a foot or head 
rail, or so out of a horizoutal plane when casting, as to bring them into 
proper positions to have cast therein the metal joints, which are to combine 
the several parts together; and in making the framed back and head-rails 
the patentees make the framing to descend below the side rails, This 
arraugement allows of the length of the side bearing rails or angle-iron 
being reduced, and the stiffness of the frame is thus increased. Heretofore, 
in making the joints for the side rails of metal bedsteads, the parts which 
come together have been of a conical form, a male cone fitting a female 
cone; now part of this invention consists in forming these parts of a 
cylindrical form, that is, a male and a female cylinder, in combination with 
= incline planes, one on the cast joint, and the other at the end of the 
rail. 

195. J. P. Lamar, Bush-lane, London, ‘‘ Boots, shoes, end similar foot cover- 
ings."—A communication. —Dated 25th January, 1860, 

This invention caunot be described without reference to the drawings. 
The patentee claims, First, the application to boots and shoes and oe 
foot coverings of screws fitted in the thickness of the soles and heels tbereof, 
and arranged in such manuer that the wearer may tread on the extremities 
of such screws, instead of on the leather or material of the sole or heel, and 
that they may be worked down as they become worn, all as described, 
Secondly, the mode of fixing the soles and heels of boots, shoes, and similar 
foot coverings, by the employment of the arrangement of apparatus com- 
bined and operating as described, and by means whereof screws are formed 
and applied for the said purpose. ‘Thirdly, the arrang' tand bi 





| tion of apparatus described in which a screw-plate or die working round 


the wire or substance to be threaded or tapped is fixed to a hollow shaft or 
spindle, arranged, moving, and operating as described, and combined with 
a reel or equivalent delivering off appliance, and rising and falling carrier 
or frame, the whole arranged and acting substantially in the manner set 
forth. Fourthly, the combination with the said apparatus of a tubular 
plug, ferrule, or short tube, of square section externally and internally, as 


| described, acting and arranged as set forth. Fifthly, the general arrange- 





the waste steam through an outer casing to the blower wherein it becomes | 


more or less condensed and is returned to the cistern, The engine and 
boiler.may be removed from the machine frame, and, being mounted upon 
wheels, may be readily moved to perform any duty required. 





Ciass 6,—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, Sc. 


146. J. Suaw, !Manchester, “ Ventilators for hot-houses."—Dated 20th 
January, 1860, 

This invention consists, Firstly, in a method of constructing those 
ventilators which are placed within brickwork at the front or sides of the 
hot-house, or other such erection, and at the lower part thereof. According 
to the method usually adopted, these ventilators are formed as ordinary 
wooden shutters. According to the present invention, they are constructeJ 
within framework, and with glass, so as to afford a general appearance 
uniform with the usually glazed parts, and the patentee adapts apparatus 
for simultaneously opening or closing a number of them ; also, he uses 
glass in like manner for those ventilators which are at the top and back of 
the building when erected as a “‘ lean to.” Another part of the invention 
consists ina method of constructing or arranging ventilators for span-roof 
houses. In such erections he forms an opening on either side at the ridge, 
and within adapts apparatus acting after the manner of a throttle valve, so 
that, by being turned, the admission of air is regulated. 


167. M. AnpErson, Tollinglon Park, Hornsey-road, Middlesex, “ Ventilating 
apparatus,” —Dated 2rd January, 1860. 

This invention consists of a frame in which are fitted two plates of glass, 
or other material parallel to, but at a small distance from, each other, each 
—_ being of less area than the aperture of the frame, the outermost plate 

cing so fixed as to have an open space above it between the top edge 
thereof and the upper part of the frame, and the inner plate being fixed so 
as to leave a similar space open between the lower edge thereof and the 
bottom of the frame. A constant current of air is thus allowed to pass 
between the two plates.—Not proceeded with. 


201. P. Errertz, Manchester, “‘ Bricks.”—Dated 26th January, 1°60. 

In carrying ,this invention into effect, the patentee employs two square 
boxes or cylinders, and works the pistons of the same by cranks and piston 
rods in the usual manner, the length of the stroke being regulated according 
to the required thickness of the bricks, He uses two nioulds, which are 
supplied with clay by buckets, or by a hopper and Archimedian screws. 
The moulds are divided into nine or other suitable number of compart- 
ments, so] that as many bricks can be formed at once by passing the moulds 
over the pistons by means of a movable table, the bricks being pressed at 
each stroke of the piston. The said table revolves on its centre, so that, 
when the necessary pressure bas been given to the clay, the moulds are 
moved from the piston, and the bricks are ejected therefrom by means 
of a plate and springs, the necessary motion being communicated by wheel 
gearing ; or the pistons press the clay upon them into the moulds, which 
then move outwards, and pass under types or pushers employed for pushing 
the bricks out of the moulds upon an eudiess travelling apron,‘by which 
they are delivered, as required. 








CLass 6.—FIRE-ARMS,—NOonEeE, 





ment and combination of apparatus or machinery described for forming 
and applyimg serews for various uses, 





Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. ; 

153. C. P. P. Laurens, Rouen, France, ‘* Chlorine.”—Datcd 21st January, 

1860 


The patentee claims the method of obtaining chlorine by heating chloride 
of copper (Cu. Cl.) or any other chloride which gives off chlorine ata 
moderate heat, and causing the chloride of copper or other chloride to 
regain the chlorine lost by treating it with hydrochloric acid, and so making 
it available for the production of a further quantity of chlorine. 


176. E. J. Hu@es, Manchester, “‘ Improvements’ in the manufacture of certain 
colouring matters by the oxidition of salts of aniline and other salts of a 
similar nature.” — Dated 24th Jonuary, 1860. 

The patentee claims the production of a red and violet colouring matter 
by the action of nitric acid upon aniline or salts of aniline. 


184. E. C. Nicuouson, Kennington-road, Surrey, “ Colours for dyeing and 
printing.” —Dated 25th January, 1860. 

This invention consists in the employment of arsenic acid in conjunction 
with aniline, toluidine, cumidine, or mixtures of the same for the produc- 
tion of colours. —Not proceded with, 

1:9. T. Donkin, Bermondsey, Surrey, “ Paper-making machinery.”—Dated 
25th January, 1860. 

This invention ref. rs to that part of the paper-making machinery known 
as the pulp-knotter or strainer; it consists in making the plates thereof, in 
which the slits or apertures through which the pulp passes, in a corrugated 
form, whereby, among other advantages, cheapness, lightness, and strength 
are secured. The knots or impurities fall into the bottom of the grooves 
between the ridges, from whence they may be readily collected and removed. 


192, A. G. Hunter, Flint, North Wales, ‘‘Sulphur.”—Dated 25th January, 
1860. 


This invention has for its object the separation of sulphur from metallic 
sulphurets in particular certain sulphurets of iron, copper, and calcium. 
The inventor effects this by means of either air, steam, or a mixture of air 
and steam, or a mixture of air or steam with gases or other substances 
capable of supplying cither oxygen or hydrogen, applied to the sulphuret, 
either alone or mixed with other matters while in a state of fusion. — Not pro- 
ceeded with. 

209, F. Watton, Haughton Dale, Denton, near Manchester, ‘‘ Improvements 
in the manufacture of varnish, and in treating oils, &c.”—Dated 2th 
January, 1860. 

In carrying this invention into effect the patentee converts drying oils 
into semi-resinous bodies, and dissolves these latter in volatile solvents. 
The preparation thus obtained dries rapidly, like spirit varnishes, and 
leaves a flexible and tough film, similar to that produced by the application 
of oil varnishes, which take a long time to dry or harden. Drying oils may 
be converted into semi-resinous matters by laying a thin film of the oil on 
a surface of considerable extent, and exposing the film to currents of warm 
air till the change is produced. The semi-resinous matter may be removed 
from the surface when it is desired to produce a varnish by washing the 
surface in the solvent; or it may be separated by scraping the surface ; or, 
if the process be stopped before the change is complete, it may be separated 
by placing many layers of the material (usually paper or fabric) on which 
the oil was laid ove over the other, and then submitcing the pile to a heavy 
pressure. In order to render the change of the oil, when exposed in thin 
films, as above mentioned, more rapid, he prepares the oil by driving it by 
means of a considerable pressure through jets or orifices in very fine streams, 
which are caused to pass through a case constantly supplied with warm 
air; this process is also applicable in preparing drying vils for other uses 
for which it is desirable that the oil should dry or harden with rapidity. 
The semi-resinous bodies obtained as above described from drying oils may 
be rendered plastic by heat, and in this state may be applied to fabrics and 


surfaces. 
Crass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 


196. S. BEaRDMORE, Albion-street, Hyde Park, London, *‘ Electric telegraphs.” 
— Dated 26th January, 1860. 

The patentee claims, First, the mode of arranging the quantity of the 
positive and negative elements in electrotype connection with the earth, 
and on which chemical action takes effect, in accordauce with the section of 
the line wire connecting them, and without refi to the dist. they 
miay be separated from each other. Secondiy, the application to telegraphic 
instruments of the currents generated by positive elements arranged in the 
manner described. ‘hirdiy, the application to telegraphic instruments of 
the currents generated by negative elements arranged in a solution as 
described. Fourthly, the method of providing fresh supplies of fluid from a 
vessvl to keep up aconstant chemica! action and good electrolytic connectic n 
with the earth, as applied to the elements of a voltaic pair, which are in 
electrolytic connection with the earth. 

206. C. F. Varusy, Fortress Terrace, Kentish Town, Electric telegraphs.” 
27th January, 1860. 

This invention has chiefly reference to long submarine or subterrancan 
lines, and consists of, First, improvements in the const: uction and testingof 
the cable. Secondly, in the mode of insulating those portions of the circuit 
that are suspended in the air, and in insulating the line from extraneous 
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curren! Third mode of producing the electric impulses which 
are S weians ytd at the distant end. Fourthly, = mode ad on 
ducing the signals at the far end at a rapid rate. en ome ~— 
roducing electricity for the above purposes. The most important par 
circuit is the conductor. are usually made of copper wire or 
strand insulated with a covering of gutta-percha or other suitable non- 
conductor. If this covering be damaged, water — to A vd Some. 
lectricity escapes, 1 tely the conductor is eaten v electro- 
fytic aE if an nag curreats are used, and the cable is then useless for 
telegraphic purposes. The patentce makes his improved conductor of two 
or more separate wires or strands, each insulated by any suitable material 
from the other, except as described further on; these two more conductors 
are used as one conductor. For ease of explanation, assume that the cables 
conductor has three conducting wires, cach surrounded with gutta-percha 
or other insulating material ; these three are connected together at frequent 
intervals as follows :—First, Nos. 1 and 2 are joined by soldering or other- 
wise ; a little further on 2 and 3 are joined, and further on still 1 and 3 are 
so joined; then in 1 and 2, 2 and 3, 3 and 1, and so on alternately 
throughout the cable, each and every one of these joins being carefully 
covered over with the insulating material, the different metallic junctions 
breaking joint so that no two of them shall occur in the same spot. Except- 
ing at those junctions the separate conducting wires are isolated from each 
Now, if the insulating covering be damaged, water enters, and the 
wire becomes defective. He then applies positive currents to the cable, or 
what is better, positive currents intermitted now and then by negative 
currents of short duration, to eat away that portion of the conductor till its 
exposed ends retire so far within the insulating envelope as to offer resist- 
ance enough to make the line workable again. Should the insulating 
covering be so much damaged as to expose two of the three wires, these two 
will be eater away, and the third will carry the current over until it arrives 
at the other junctions of the wires, where the current will again divide into 
the different wires of the compound conductor. Thus a cable may be 
injured in several different places, and yet be made available after sending 
positive currents through it for a month or so, and this without materially 
ing t ist of the line. When positive currents are applied 
for a long while, and the injury in the cable happens to be in clay or mud, 
the exposed wire at the fault becomes quickly covered by an insulating film, 
the short negative currents break down this insulation, and thus expedite 
the eating away of the supposed conductor. When the ends of the conductor 
are eaten away so far inside the insulating covering that negative currents 
do not make much impression, the cable can be used again. Such a cable 
should be worked with a preponderance of positive currents, and then the 
more it is used the less will be the irregularity and inconvenience arising 
from the defect. He prefers constructing the conductors as follows :— 
First, cover three wires separately with one coat of insulating material, and 
then join them together, as already explained, at stated intervals, viz., 
1 and 2, then 2and 3—and still further 3 and 1, and again 1 and 2, and so on ; 
this done, the compound conductor is covered with one, two, or more coals 
of insulating material enclosing the three or more wires of the compound 
conductor. Where the lines are extended over ground on poles to the 
station, he uses metal insulators covered partially or wholly with vulcanised 
caoutchouc (by Daft’s patent process, dated 1860, No. 227), which causes it 
to adhere perfectly to the metal, 


Cuass 10,.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
124. J. Gounson, Ponsonby-place, Vauxhall Bridge-road, Westminster, ** Gas- 
meters.” —Dated 17th January, 1860. 

For the purposes of this invention wet gas-meters are each constructed 
with a chamber or reservoir containing an extra supply of water to b 
raised into the measuring compartment by the working of the meter, in 
order to ensure a constant water-level in the measuring compartment of the 
meter. The gas supply-pipe enters the valve-box, and from it the gas enters 
into the upper part of the chan. ber or reservoir containing the extra supply 
of water, and from such chamber or reservoir the gas passes by a pipe into 
the measuring wheel, and in place of the float which acts on the admission- 
valve being external of the measuring compartment of the meter, as is 
usually the case, it floats in the water contained in the measuring compart- 
ment of the meter, so that it will be acted on by the gas which has been 
measured, in place of being acted on by the gas before it has entered the 
measuring compartment of the meter. The float is attached by a rod to a 
lever, on one end of which is affixed the valve, and on the other end beyond 
the fulcrum or axis of the lever a balance weight. ‘The rod by which the 
float is attached to the lever is caused to pass up a tube through the float, 
and is arranged to admit of a screw-nut regulating the length of the rod, by 
which a correct adjustment between the float and the valve may be readily 
obtained Below the lever and the lower end of the rod is attached a vall 
or weight which is of the specific gravity of water, and consequently so long 
as it is immersed in the water contained in the chamber or reservoir it will 
not be called ‘nto action, but so seon as the water of the extra supply 
begins to uncover the ball or weight, it commences to drag down the float, 
and thus the valve will be closed when there is no longer a sufficient 
quantity of water in the chamber or reservoir containing the extra supply. 
The water in the chamber or reservoir containing the extra supply is raised 
into the measuring compartment of the meter by a pump, the iower part of 
the valve of which is in the chamber or reservoir, and the other part of 
which comes just above the proper water level in the measuring compart- 
ment of the meter. The plunger of the pump is attached at one end of a 
lever, which at its other end beyond the fulcrum or axis is counterbalanced 
by a weight. This lever is continually raised and lowered by means of a 
spiral on or around the axis which gives motion to the registering appa- 
ratus; this spiral acts on a projection from the lever and situated between 
the plunger and the fulcrum of the lever. At the lower end of the pump- 
barrel is a valve, and the parts are so arranged that the motion of the 

lunger ensures the due opening and closing of the valve. The water passes 
tween the plunger and the barrel, and over the upper end of the barrel, 
and there is an overflow pipe which brings back any excess of water to the 
reservoir. 
130. W. W. Hewitson and B. Watker, Leeds, “ Steam-hammers.”—Dated 
18th January, 1560. 

For the purposes of this invention a lever is applied in such manner that 
one end thereof is attached to or near the hammer, so that that end of the 
lever moves to and fro with the hammer, and by its other end the lever, 
through the intervention of tappets, levers, rods, or other suitable gearing, 
gives motion to the valve. The invention cannot be described without 
reférence to the drawings. 


127. G. J. Barker and T. BarkER, Wolverhampton, ‘‘ Shoes for horses.”— 
Dated 18th January, 1860. 
This invention cannot be described in detail without reference to the 
drawings. 
138. W. Dawes, Compton, Staffordshire, ‘‘ Metal shocs for beasts of draught 
and burden.” —Dated 19h January, 1860. 
This invention cannot be described without reference to the drawings, 
141. T. Gray, Carr’s-hill Glussworks, Gateshead, Durham, ‘‘ Goblets.” —Dated 
January, 1810. 
This invention has for its object the manufacture of such articles without 
= or seam by a combination of the moulding and blowing operations. 
n the improved method the body of the mould is made all in one piece, the 
pattern being so arranged, as to draw in a vertical direction. In the centre 
of the bottom part of the mould, a pinor peg projects upwards, which 
forms the lower part of the stem, hollow or tubular. When the body and 
stem of the glass have been thus moulded, the glass is removed from the 
mould, and the lower or hollow part of the stem is opened out by the gas 
blower and flattened and otherwise manipulated with suitable tools so as to 
form the stem and foot, and thus the bowl, stem, and foot, are all formed 
of one piece without any seam or joint whatever. — Not proceeded with. 


143. W. CrissoLp, Dudbridge, Gloucestershire, “ Grinding vegetuble, mineral, 
and other substances.” —Dated 20:h January, 1860. 

According to this invention it is proposed to give the cylinder a recipro- 
cating motion, equal, say, to one-third more or less of a revolution, and to 
place ,two independent crushing rollers loose in the cylinder. They will 
therefore roll over the lower part of the cylinder, and by rubbing together 
clear each other’s surfaces of matter adhering thereto. his reciprocating 
motion the inventor proposes to impart by means of a crossed chain passed 
over or attached to a pulley on the axle of the crushing cylinder, and con- 

at its ends to a crank-rod, the bar of which is operated by spur 
or other gearing. The cylinder is provided with an opening at the top for 
feeding in the materials to be operated upon, and at bottom with a dis- 
charge-tap or outlet. As the cylinder and crushing rollers are kept in 
continuous motion by the rotation of the driving shait of the machine, the 
material under operation will be caused to shift its position continually, 
and thus a more efficient reducing action will be obtained than heretofore. 
—Not proceeded with. 
145. P. Moore, sen., and P. Moore, jun., Birmingham, “ Dics or draw- 
tes." — Dated 20th January, 1860. 
jis invention consists in the production of a hard and economical draw- 
plate, for the manufacture of their end tubes, and for other similar 
a casting such draw-plates (which may be made either of iron or 
steel, or a mixture of both) in iron or steel moulds, or by what is usually 
known as the process termed chill-casting. and as it would be difficult after 
chill-casting such plates in the lump or block to punch out or drill the 
necessary dies or apertures through which the wire or tube is to be drawn, 
by reason of the extreme hardness of metal gained by chill casting. By 
this invention the patentees form the dies or apertures simultaneously with 
the casting of the plate. They use plugs of iron or steel, and of the 
section or size or gauge » y for the shape and size or gauge of the 
wire or other article they desire to produce, which plugs are accurately 
turned in a lathe, if wire or tube or other article of a round section is 
d.sired to be produced, but if a section other than round be required, then 














the plugs are made by hand, or by any other suitable manner to pro- 
duce the shape desired, so as to be perfectly true and uniform, and these 
plugs, being inserted through tubes or holes in the mould or ingot in which the 
draw-plate is to be cast, pass through until their points reach home a short 
distance into the lid of the mould, as far as may be required, so as to per- 
fect the face of the casting or draw-plate. 


148. T. K. Cattarp, Blenkeim-terrace, St. John’s Wood, London, ‘* Wheaten 
flour.”—Dated 20th January, 1860. 

The patentce states that he has ascertained that various classes of wheat 
do not conta'n that quantity of fecula in proportion to the quantity of 
gluten as to render the flour produced therefrom suitable for various pur- 
poses ; and this invention consists in a;plying fecula obtained from other 
wheat in order to bring up the desired relative proportions of the fecula 
and gluten as may be desired for the object for which the flour is to be 
used; and the applymg or combining fecula is believed to be most conve- 
niently accomplished when grinding the wheat, but it may be combined 
after grinding. 

149. F. J. J. De ua Ferre, Porchester-terrace, London, ** Reproducing photo 
graphic and other pictures, engravings, prints, clevices, and designs, on the 
surfaces of glass, ceramic, and other substances requiring to be Jjired to fix 
the same thereon.”—Partly a communication.— Dated 2th January, 1860. 

The patentee claims the reproducing photographic and other pictures, 
engravings, prints, devices, and designs, on the surfaces of glass, ceramic 
and other substances requiring to be fired in order to fix the same, by cvat- 
ing such surfaces with a sticky composition acted on by light, then printing 
on the surface in the manver of photographic printing, thus destroying or 
changing the sticky composition where the light acts upon it, and conse- 

uently causing a suitable colouring matter to adhere to such portions of 
the surface as remain sticky. He also claims the use, as above described, 
ofa position taining bichromate of ammonia, or other salt of chronic 
acid and honey, or other similar sticky organic substances, albumen being 
also added as stated. 


150. T. F. Auuen, Elizabeth-terrace, Hackney Wick, Middleser, “ Bait-cans 
Jor fishing purposs.”—Dated Wth January, 1sv. 

In carrying out this invention, the inventor forms bait-cans in such 
manner that they may be folded up so as to occupy but a small space when 
out of use. For this purpose he employs a flexible bag open at top; the 
edges of the top of this bag are connected to a metal ring, which serves as 
a flange to a metal plate forming the top of the can. In the centre of the 
plate there is an opening covered over by a perforated lid. This opening 
is for putting the bait into and taking it from the flexible bag. The plate 
is also furnished with a handle capable of being turned down, so as to lie 
flat on the plate. The metal top is connected by uprights to a shallow 
metal pan which forms a bottom for the can to rest on ; these uprights are 
jointed in the centre, so that they may be folded down, and allow the metal 
top to lie within the metal pan when the can is out of use, the metal pan 
being, for this purpose, made slightly larger than the metal top. When the 
ean is in use the uprights are straightened, and tubes are slid over the 
—— so as to prevent them from folding down. The metal top will thus 

supported at a distance from the metal bottom, which will permit of the 

flexible bag being expanded and filled with water to receive the bait.—Not 
proceeded with. 

151, J. F. Meant, Baker-street, Middlesex, ‘* Envelopes.” —Dated 20th Jan- 
uary, 1860, 

For the purposes of this invention black, red, or other coloured matter or 
transfer material is applied on the interior of an envelope in such a manner 
that any mark or impression made thereon, such for example as the various 
stamps employed by the post offices denoting the time of posting, may by 
such act of stamping be transferred to the enclosure of the said envelope, 
and thus prove the date of its transmission through the post, and thereby 
rendering in fact the letter or enclosure an entire document as of old (with 
the post marks thereon) before the introduction of envelopes, and identifying 
the contents with the envelopes, and the patentee therefore calls the above 
the date indicator. 


152. H. Waker, Gresham-street, London, ‘* Packing needles, d&c.”—Dated 21st 
January, 1860. 

In carrying this invention into effect the patentee takes a piece of card- 
board of the size of the inside of the lower part of a box of any convenient 
size, and he prefers to add to the strength of this cardboard by affixing a 
piece of cloth to it by gum or some other adhesive matter. He then 
punches out holes suited to receive small parcels, varying the sizes and 
shapes of the holes according to the sizes and shapes of the parcels to be put 
up in them. He then turns down the sides and glues or otherwise fixes 
this perforated cardboard within the box, and near the bottom thereof, and 





a straight line to the bottom of the vessel containing the water, whilst t 
lighter parts will descend in a epiral direction following the direstion of th 
movement of the water.—Not proceeded with. 


165. M. Ran, Mi hester, “* Roughening or obscurin ass globes, tubes, or 
other vessels.”—Da'ed 28rd January, 1860. tpi: ’ 

The patentee partially fills the glass globe, tubes, or other vessels with 
sand, gravel, or other hard substance and water, and then fixes them on a 
tubular shaft or spindle, and which he prefers to be made of iron having 
holes communicating from the inside to the outside placed over a trough, 
and having chucks or washers made of wood, indipoutbee, gutta-percha, or 
similar substance to separate one vessel from the other. He causes the 
shaft or spindle to revolve by machivery or hand, supplying water by a 
funnel through the tubular shaft when required ; and tor this purpose he 

laces the shaft in a diagonal position so as to allow the water to flow down 
| into the glass globes, tubes, or other vessels, when they are in motion. 

171. E. L, Garrewuigr, La Ferte-sous-Jouarre (Seine et Marne), France, 
* Ij ts in the ufacture of the crucibles, mules, or pots, used for 
the reduction of the oves of zine.” —. d 24th Janua " 

This invention consists in coating at once the crucible with a vitrifiable 
material or glaze suitable for the purpose, such as the salts of oxydes of 
potassium, of sodium, of lime, or of manganese, of lead, and other analo- 
gous substances. 


i75. C. ILirre, Birmingham, ‘ Improvements in double shell buttons.”—Dated 
24th January, 1860. 
This invention cannot be described without reference to the drawings. 


177. H. Buaxtann, Sittingbourne, Kent, “In improved churn.”—Dated 24th 
January, 1860. 

This invention consists of a chamber or hollow caso mounted horizontally 
upon a rocking frame or stand, to which motion is given for the purpose of 
actuating the same, and causing the milk or cream to be wh or driven 
from end to end of the said chamber, &nd thereby churned, the said ends 
being so arranged as to present a surface vertically opposed to the action of 
the milk or otherwise ; and a beater or stirrer is employed and worked in 
like manner if necessary.—Not proceeded with. 
| 183. T. L. Ben, Newcastle-on-Tyne, * Supplying hot blast to furnaces,”— 

Dated 24th January, 1860. 

In carrying this invention into effect the inventor takes an air-tight case 
of iron, having its sides and ends protected by a lining, so as to avoid its 
receiving injury from fire, to which it would be otherwise exposed ; this 
case may be cylindrical or of other convenient form. Upon the upper end 
is placed a chimney provided with au air-tight valve, In a chamber or 
chambers at the lower end are the means of kindling a sufficiently powerful 
fire, and above this fire the remainder of the space is filled up with material 
of a sufficiently refractory nature to stand the action of any temperature 
to which it may be required to be subjected. This material is so arranged 
that the flame and heat produced by the fire at the bottom of the appa- 
Tatus may pass 1! among its various parts in the same way that is 
followed when it is desired to fire bricks or articles of clay or earthenware 
in close kilns. On lighting the fire the air-tight valve is opened, when the 
contents of the case speedily have their temperature very considerably 
raised, after which the top valve is shut—a precaution which is also taken 
with any aperture at the bottom required in connection with the fire, And 
in this condition the case itself, with its t , are ah ically clo: 
receptacle of a great amount of heat, A i y pref at 
the upper part of the case, is now opened with the blowing machinery, aud 
at the lower end another communication with the blast furnace, when the 
compressed air, passing down through the heated contents, has its tempe- 
ravure raised to the point required in the smelting of iron. As soon as the 
blast can no longer be intained at the requisite heat from the loss of 
heating power | d by the of the case, the connection between 
the blowing engine and the case, and between the case and the furnace, is 
suspended, and the fire again used as before, by which the heating power is 
again restored to the interior of the apparatus, to be again expended in 
raising the temperature of future portions of compressed air, Two such 
cases are required at least, so that while one is communicating its heat to 
the blast, the second one is having its contents exposed to the action of its 
fire, so as to be ready for work as soon as the first is exhausted.—Not pro- 
ceeded with. 

185. F. Yates, Parliament-street, Westminster, *‘ Improved apparatus for 
generating certain gases to be used as fuel, aad as reducing agents in 
metallurgic and other operations, and improvements in furnaces to be heated 
aid worked therewith.” —Dated 25th Junuary, 1860. 

The object of the First part of this invention is to produce certain gases 
the production of the action of atmospheric air, either hot or cold, on in- 
































he then places another cardboard perforated with corresponding holes 
above it, and at the top or near the top of the lower portion of the box, and 
fixes it in a similar manner, so that the small packages which go through 
the top holes readily pass through the holes underneath, and, remaining 
upright without touching each other, any one may be removed without 
disarranging the other packages. 


154. J. W. Scort, Wo: cester, “* Plates for attaching buttons to garments, dc.” 
— Dated 21st January, 1860. 

The first part of this invention consists of a metal dise or plate with a 
slot cut sufficiently wide and long to admit a button shank as hereafter 
described. The piece of metal which would be cut out in making an oblong 
aperture is separated from the plate on three sides only, and turned back to 
form a tongue. The plate is indented cro.swise of the slot about the middie 
of the plate, so as to form sockets for the arms or crossbars of the shank to 
rest in. The shank consists of a double wire either half round or other- 


wise pressed into a shape; or of a solid pin or stem with a head either | 


round, oblong, or otherwise; or of a wire having the doubled middle 
inserted in the button and the two ends turned up to form a hinge by which 
to hold on to the sides of the plate in the indented sickets provided. To 
make the attachment the patentee takes a button and passes the shank: 
through the slot in the metal plate. He turns the plate half round when 
the projecting arms will rest in the sockets indented in the plate. He then 
presses down the tongue in the plate which secures the shank in its place, 
and yet allows the button to play as the arms will move in the sockets. 
The tongue may be formed by a piece of metal projecting from the side of 
the disc or plate, and may be turned over inwards to secure the shank in 
the sockets, The invention further consists in constructing buttons with a 
hollow metal back, and in cutting a tongue from the side towards the 
centre ; through the apertures made in forming the tongue he inserts the 
head of a stud or pin to form a shank, and slips it down the aperture to 
the centre of the back plate; he then presses down the tongue and the 


shank is secured in its proper place, forming a ball and socket movement. | 


This invention is applicable also to plates made in the shape and for the 
purpose of buttons, being single metal, as ordinary brace and other like 
buttons. There are various modifications included. 


156. W. E. Gener, Wellington-street South, Strand, London, “ Petorts for the 
distilatwon of bituminous schists.” — A communication. — Dated 2ist 
January, 1860. 

This invention cannot be described withont reference to the drawings, 


157. W. E. Gepox, Wellington-street South, Strand, London, “ Prop sor sup- 
porting plants.” —A communication.—Dated 21st Janwiry, 1869. 

This invention has for its object the substitution of slate for wood in the 
construction of } rops of small and medium size, such as are used in vege- 
table or flower-gardens, and even in vineyards or hop-grounds, or for 
trellis-work, 

158. O. Vivier, Birmingham, “ Keyless watches.”— Dated 21st January, 1860, 

This invention cannot be described without reference to the drawings. 


159. B, J. Speppine, Birkenlead, ** Improvements in apparatus for generating 
ges from oily and fatty substunces, and in coolers and holders or gaso- 
meters.” —Dated 21st January, 1560. 

This invention relates to the parts known as the retort, the pipes or tubes 
for the same, the coolers or condenser and the holder. The retort is made 
of any convenient shape, the circular form being preferred, with the open 
part or mouth upwards, the edges of which form a trough or groove to re- 
ceive a lid hereafter described, and has on the outside two flanges forming a 
flue; or one flange may be cast thereon, and the flue formed by another 
casti: g of the same shape as the retort, but larger, so as to leave a passage 
for draught, the passage being widest at the side opposite the chimney. The 


retort and flue before described are either built in brickwork, or placed in | 


an iron portable frame. The lid above referred to has inverted flanges to fit 
into the groove or trough formed round the mouth of the retort, in which 
groove, for stationary purposes, is placed lead or other metal lignified at a 
low temperature to allow the lid to be moved. Attached inside of the lid, 
passing downwards into the retort, are chains, rods, worms, or other con- 
trivance, which rub against the inside of the retort, or against each other, 
and prevent the deposit of carbonaceous matter —the great difficulty 
hitherto in making gas from oleaginous substances. The cooler or con- 
denser consists of a vessel of convenient shape, partially filled with water, 
which may be kept cool by an arrangement of taps admitting and withdraw- 
ing a constant stream of cold water ; the gas enters at the top, and is made 
to travel over a considerable surface by the lid having a series of projections 
downwards into the water. The te Ae suitable for holding gas of any 
kind are, first, that adapted for stationary purposes, made of suitable 
material in the form of a quadrant, with one of the sides open, placed in a 
well or tank supported by hiages and balanced by weights; the gas is 
admitted at the highest part by a flexible or jointed tube, which may serve 
as inlet and outlet by having a stop-cock between it and the condenser.— 
Not proceeded with. 


160. H. LanpRin and L. J. Sovux, Paris, “‘ Washing ores and minerals.” — 
Partly a communication.—Dated 2lat January, 1860, 

For washing ores and minerals according to this invention a column of 
water is employed, and a rotatory motion is given to the water around the 
axis of the co!umn, by which means « much shorter column of water may 
be employed than heretofore, as the heavy metallic parts will fall nearly in 


t carbonaceous matter, the latter in excess. This part of the 
invention, also{relates to improved apparatus, whereby the patentee is enabled 
to apply these gases as fuel and reducing agents in metailurgic and certain 
other operations in which high temperatures are required, such, amongst 

other purposes, as to puddling, welding, smelting, or otherwise heating of 
| iron or iron ores; also in making or melting steel in reducing or operating 
with or upon other ores or metals. This part of the invention is also appli- 


cable in glass making, evaporating water, generating steam, or for er 

similar purposes. And, generally, this part of the invention consists in im- 

proved arrangements and methods of woiking the gas generator, or the 
| apparatus in which hot or cold atmospheric air is brought in contact with 
| the carbonaceous matter for the production of the combustible gases, in 
| order to promote their combustion or conversion into the heating or react- 
ing agents, and also for improved methods for directing the heated gaseous 
matter upon the points to be heated or materials to be acted upon, The 
Second part of the invention consists iu improvements in the construction or 
arrangement of apparatus and furnaces, in which are placed materials to be 
heated or acted upon by the gaseous matters produced as above. The 
invention cannot be described without reference to the drawings. 
187. T. Ramsracurr and C. F, Scumivt, Paris, ‘ Preparing wire gauze.”— 

Dated th January, 1860. 

This invention consists in filling the meshes of metallic gauze either with 
gummy or metallic substances, or partly with gummy and partly with 
inetallic substances, The metallic gauze thus treated is afterwards covered 
with leather, or other suitable fabric, and is rendered applicabie for the 
manufacture of straps or bands, cuirasses, soles of boots and shoes, shakos, 
| helmets, articles of furniture, carpets, the roofs of houses and other build- 

ings, shop window-shutters, camp and other bedsteads, girths (sangl ), 
hammocks, pipes, cables, screens, vases, tents, reins, traces, gutters, straps 
for guns, the tops of epaulettes, sacks, decorations for theatres, fire-buckets 
and washers for steam eugines, and other articles, for the manufacture of 
which metallic gauze thus prepared is susceptible of being usefully applied. 
The patentees fill the meshes of the wire gauze with metallic substances, 
either by immersing the metallic gauze cut to the required shape in molten 
metal, or by the employment of the galvanic battery. 


190. pe G. Grics, West Bromwich, “‘ Nuts for screws,"—Dated 25th January, 
860, 





The patentee claims, First, the improvement in the manufacture of nuts 
| for screws, and in machinery employed in the said manufacture, as described, 
that is to say, forming or soy bars of iron to be made into screw-nuts by 
compressing the face of the heated iron, and indenting and perforating the 
centre of the partly shaped nut, while the edges of the bar are pressed by 
side dies, so as thereby to force the iron into the angles of the partially 
formed nuts. Secondly, the improvement in making the holes in screw- 
nuts as described, that is to say, forming the holes in the partiaily formed 
nuts by punches with taper points, by first impressing the nuts on one side, 
and completing the holes from the other side by means of the said punches, 
thereby forming the holes without loss of iron, Thirdly, the improve- 
ment in the making the goles in screw-nuts as described, that is to say, 
indenting nut shaped iren with a cylindrical punch with a flat termination, 
and afterwards completing the hole from the reverse side. Fourthly, 
the general arrangement or combination of parts of the machine for making 
nuts for screws, as described and represented in the drawings. 


191. F. A. Kisrver, Rue Oudinot, Paris, “ Fabrics suitable for straps for 
driving machinery.” — Dated z5th January, 1800. 

In carrying this invention into effect the inventor takes a number of 
bobbins containing steel or other wires; the wires are drawn off from the 
bobbins with a uniform tension, and are passed through a comb, to keep 
them at equal distances apart; they are caused to pass through a vessel 
containing gutta-percha in a plastic state, with which they become coated, 
Together with the wires two strips of leather, of the width of the strap to 
be produced, are passed through the gutta-percha, and become coated ; one 
| of these strips is placed over, and the other under, the wires, and the whole 
is consolidated by means of a pair of rollers. If the fabricis to be used as a 
driving-strap, the surface of one (or it may be both) of these rollers is made 
couvex, so as to make the surface of the strap concave, to conform accu- 
rately to the shape of the periphery of the driving-pulley with which it is 
intended to work, in order that the strain on all the wires on the strap may 
be uniform, A strap may, if desired, be made endless by winding the wires 
| into a skein of cor respouding length before covering them with gutta-percha 
| and leather; or when otherwise made, the ends may be joined by marine 
glue or cement, or, simply by heating the two surfaces of gutta-percha, and 
applying the one to the other.—Not procecded with. 


193. H. J. Huaoins, St, Vincent, West Indies, “* Improvements in filtering and 
decolourising cune-juice solutions of sugar and other liquids, and iw the 
manufacture of sugar.” — Dated 25th January, 1860 

For the purpose of filtering cane-juice syrups and other liquids according 
to this invention, the patentce employs a circular plate or disc mounted on a 
vertical axis driven ata considerable velocity ; around the upper part of the 
axis (if the same rises above the disc or plate, or otherwise directly over it 
is a casing, which terminates just above the surface of the disc or plate, an 
the liquid to be filtered is admitted to this casing and escapes at its lower 
end equally all round the axis, and the motion of the plate or disc causes it 
to flow rapidly from the centre to the periphery in a thin sheet, covering 
the whole surface of the disc. A short distance from the edge of the plate 
! or disc, and concentric with it, is a ring of wire-gauze or other suitable 
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filtering medium, vorsivins dee with the disc or in a con direction ; 
against this ring the liquid is thrown on leaving the surface of the disc, and 
it through, leaving behind, however, on the interior of the any 
solid matter it may contain. e solid matters so separated fall down 
between the interior of the ring and the of the disc, then descent 
being insured by the continual flow of liquid from the surface of the disc ; 
and in order that these solid matters may fall clear away from the surface 
of the filtering ring, this ring, by preference, is not made cylindrical but 
conical, the lower edge of the ring being of larger diameter than the upper. 
The liquid, after passing through the filtering-ring, strikes an external case 
or ring of metal connected with the filtering-ring; this case is also coned, 
but in the opposite direction, its larger diameter being up ; the rota- 
tion of the apparatus causes the liquid to run up the inclined case into a 
trough placed to receive it, and conduct it away as may be desired. In 
passing over the edge of the case it is caused to through a second 
perforated ring, which may be covered with cloth or filtering fabric ; in this 
manner, if it be desired, the filtered liquid may be discharged from the 
apparatus at as high a level as that from which it is run into it. 

194, G. Ryper, Park-street, Lenton, Nottingham, and J. Cuay, jr. Butcher- 
street, Nottingham, “A high-pressure stop-valve or cock.”—Dated 25th 
January, 1860. 

This invention consists of a valve or plug worked by a crank or eccentric 
which is seated within, and can be used either with or without the opera- 
tion of a spring, and also without the use of packing. 


198. T. Banks, Ipswich, Suffoll, ‘ Gas-pipe tongs.”—Dated 26th January, 
1860. 


According to this invention it is proposed to make the claw adjustable on 
the handle of the tongs by connecting it by means of a pin joint to a boss 
having an internal screw-thread tap therein, and fitting on to a screw- 
thread on the handle near the end thereof. The end of the handles is 
formed with a serrated head which, in combination with the claw, consti- 
tuted the gripping or holding portion of the tongs. It is thus obvious that 
by adjusting the claw nearer to or further from the end of the handle by 
the aid of the screwed parts that are above referred to, the tongs may 
be adapted to various-sized tubes, pipes, rods, or bolts, or if used as a 
spanner to different-sized nuts.—Not proceeded with. 

199. A. C. Hemret, Ramagate, “ Fire escapes.” — Dated 26th January, 1860. 

According to this invention it is proposed to employ a light iron framing 
provided with a lining of fibrous or other flexible material rendered non- 
combustible. This framing and lining form a car by which the inmates of 
the house can descend from an upper window. It is connected by chains 
with a roller of pulleys, situate in front of one of the upper windows, and 
is also provided with a check-chain for the ——— of controlling it in its 
descent by acting upon a suitable brake on the roller above. A hinged lid 
or cover is fitted on to the top of the car, which is opened by the act of 
throwing up the window-sash or otherwise. When not in actual use, the 
entire apparatus presents the aj ce of an ordinary ornamental flower 
stand or balcony, the roller and chains being enclosed within and concealed 
by the car.—Not proceeded with, 


200. J. Inouam and G. Hincnuirre, Bradford, Yorkshire, ‘‘ Apparatus to 
Sacilitate and simplify calculations, and particularly adapted for com- 
puting the weights of cotton warps, applicable also for woollcn and worsted 
wt rps." — Dated 20th January, 1860. 

This invention consists in the employment of a series of sliding scales 
suitably graduated or divided and lined, and marked or figured in such 
manner that one line of marks or figures may contain the multiplier and 
product, another line the multiplicand, another line of marks or figures the 
divisor, and another the result, and for convenience of form or portability, 
and for facility in using, the patentees make the scales in circles or rings 
= either one within another, or side by side, with suitable means for 

~~ them in position, and for sliding or moving them relatively to each 
other. 

202. T. W. Pium, Blaenavon Ironworks, Monmouthshire, ‘‘ Preparing and 
JAixing iron and other metal plates to ships and other structures.” -- Dated 
26th January, 1860. 

The documents relating to this invention are with the law officers and 
cannot at present be seen, 


204. W. E. Newton, Chancery-lane, London, “ The manufacture of gold in a 
new form, and its use in such form for jilling or plugging teeth.”—A com- 
munication. — Dated 26th January, 1860. 

This invention consists in the conversion of gold by electricity into a 
peculiar ——- form, not previously known, which the inventor terms 
crystal gold, and which in such form may be used for the purpose of filling 
or plugging teeth.— Not proceeded with. 


211. J. H. Jounson, Lincoln’s-inn-ficlds, London, “ Inkstands.”"—A commu- 
nication.— Dated 27th January, 1800, 

This invention relates to a peculiar construction and arrangement of 
inkstand, whereby the main body of the ink is unexposed to dust and dirt, 
whilst a constant and uniform supply of ink is maintained in the dipping 
cup, the whole forming a cheap and simple inkstand. According to this 
invention it {s proposed to employ a closed reservoir or receptacle for the 
ink, having a cup-shaped mouth or dipping cup formed on one side, and 
being so hung or pivotted on any suitable stand, and combined with one or 
more adjusting screws, that by L ous the said screw or screws the 
reservoir will be more or less ti on the stand, and cause the ink to flow 
either to or from the dipping cup or mouth, ding to the direction in 
which the reservoir is tilted. The main body of the ink is thus protected 
from dust and dirt, whilst a constant —e is afforded iu a convenient 
manner when required for use, and the dipping-cup can be readily emptied 
when a supply of ink is not wanted, 

















Rawwway Accipent.—On Saturday last an accident occurred on 
the line from Southport to Manchester, at a crossing near Bescar- 
lane, about four or five miles from the former place. The train 
which left Southport for Manchester at half-past four o'clock in the 
afternoon, conveying a large ber of } gers, pr led at its 
usual speed; until it arrived about 500 yards past Bescar-lane 
station, where there is a level crossing for vehicles and pedestrians. 
At this point there are gates on each side of the railway, on which a 
caution is inscribed that they must be kept closed. When the train 
arrived within a short distance of the crossing, a farm servant, with 
a horse and cart, was endeavouring to pass over the line; but, 
through negligence of the driver, the animal and vehicle could not 
be got to the opposite side in time to clear the train, which was close 
upon the spot. The consequence was, the engine struck the off-side 
wheel of the vehicle, which was dashed forward for a short distance, 
but did not get clear of the line. The engine again struck the cart, 
which was shattered to pieces, the horse killed on the spot, and the 
locomotive was forced off the line by the collision, tearing up the 
rails for about 50 yards, and plunging, as it were, into a deep bed of 
sand, carrying with it one or two carriages. As may be supposed, 
the passengers were greatly alarmed, and at first it was supposed 
that human life had been sacrificed. Indeed, from the nature of the 
occurrence, such a conclusion was only reasonable ; but we are glad 
to state that no one experienced more than a severe shaking, with 
the exception of the engine-driver, who owas slightly hart on the 
breast.— Manchester Examiner. 


Tue Great EAstern.—The prospects of the Great Eastern appear 
to be by no means of an encouraging character. The receipts 
obtained from the exhibition of the ship at New York have, from 
various reasons, fallen a short of the amount anticipated. 
During the eighteen days on which the Great Eastern has been open 
for exhibition the total receipts have amounted to but 36,827 dols. 
The latest telegram received states that as many as 16,090 people 
went on board on the 25th, showing a consideratle increase cn any 
previous day. The crew and engineers are more than 400 in 
number, and their victualling and pay amounts to a formidable 
item in the expenses. ‘The ship is advertised to leave for Milford 
Haven, calling at Halifax, on the 16th, to carry first-class passengers 
at only #26. To add to the difliculties in which the company are 





Roya, AcricutruraL SocteTy oF IRELAND. — MEETING AT 
Corx.—The implement department numbered about seventy stands. 
In this respect it was about equal to the show at Dundalk, but 
vastly superior to it in the number of implements and machines 
exhibited, which has far exceeded any show held by the Irish 
Agricultural Society, all the leading English manufacturers being 
represented personally, except that of Messrs. Ransomes and Sims, 
many of whose implements were exhibited on the stand of M‘Kenzie, 
of Cork; the latter stand being a perfect emporium, and literally a 
show in itself. On this stand was also to be seen Fowler's steam 
plough and tackle; Howard exhibiting Smith’s steam cultivator. 


Tur Harrow Tontine AssociaTion.—We see that a Tontine 
Association has been established to effect the building of first-class 
houses, so much needed at Harrow. The fundamental idea of 
“‘Tontine” originated with Lawrence Tonti, a citizen of Naples, in 
1653, after whom it was named. He —_ it as a means of 
enabling the Government to obtain fun a7 pons accumulating 
annuities to be enjoyed by survivors. In Tontines established by 
Governments, annuities were granted, the total of which was divided 
into parts, corresponding to several classes according to the ages of 
the subscribers, and the whole fund appropriated to each class was 
distributed amongst the survivors as long as ~ remained, but the 
capital was never returned to the subscribers. It is evident that in 
these cases the subscriptions were found to give large profits to the 
Governments. In this association, all the advantages of the system 
appear to be secured to the shareholders themselves, as the houses to 
be erected with the capital subscribed become the property of those 
holding a nomination on the lives of the last survivors when such 
lives drop to the number of the houses built, the profit rents, until 
that period, being divided amongst the shareholders. — Harrow 
Gazette, 


Tue Great CLock Brits.—In a letter to the Globe, Mr. Thomas 
Walesby says :—“ Having long ago suggested that the great bell 
at Westminster—Big Ben the Second—should be disposed of at a 
valuation, and that the clock should strike the hours, pro tem., upon 
the heaviest of the four quarter bills, I was glad to learn, from what 
took place in the House of Commons on Friday night [3rd inst.) that 
the authorities had given up the vain idea of “tinkering” the 
cracked bell, and decided that he shall never be allowed to indicate 
the flight of time again. Allow me to take this opportunity of stating 
that, although the continuous doleful sound of Bis Ben the Second, 
as given out from the clock tower, was really a nuisance, and that 
of his predecessor by no means agreeable, yet that it is a great 
mistake to suppose that the note of a correctly designed, properly 
constituted, and perfect bell of the same weight, would annoy the 
most eloquent speakers, or the most attentive listeners in the Houses 
of Parliament, cr, indeed, any other persons in the metropolis. On 
the contrary, its deep, rich, and mellow tone would delight the 
musical ear, while even those who are unable to appreciate the 
characteristics of a fine bell would surely prefer it to many noisy, 
unmusical church and clock bells, which [ could mention, and which 
may be heard in London and Westminster.” 


Losr Treasure.—An interesting experiment is in progress for 
recovering treasure from the 36-gun frigate Lutine, which foundered 
off Terschelling, on the Dutch coast, sixty-one years ago. The 
Lutine had been captured by the British from the French, and had 
been selected to — amount of specie, supposed, according to 
some statements, to nearly £2,000,000, partly for the pay of 
British and Russian troops, and partly for the assistance of ell fies 
merchants. During the past thirty or forty years various attempts 
have been made to recover the treasure, and about £50,000 had at 
considerable expense been obtained, but the wreck ultimately sanded 
up, and her position was not re-discovered until some fishermen 
accidentally found a portion entangled in floating ice. Within the 
last few weeks the parties interested, in conjunction with the com- 
mittee of Lloyd’s on behalf of the representatives of the under- 
writers who sustained loss, have resolved to employ Heinke’s diving 
appsratus, and the result is that an examination has been effected, 
which shows that the wreck is at present unusually free from sand, 
although still buried to a great extent, and that hopes are held out 
of the possibility of a considerable portion of the treasure being 
recovered this season. It is stated, however, that prompt opera- 
tions will be necessary, as from the influence of pesdlier winds the 
sand may at any time again accumulate. 


IMPORTATION OF CoAL INTO France.— By an imperial decree 
which has just appeared, the duties on all coals and coke sent into 
France are equalised in rather a sudden and unexpected manner. 
The second article of the Commercial Treaty, after enacting that the 
import duty in France on British coal and coke shall be reduced to 
ldc. the 100 kilogrammes, says :—‘* The Emperor engages within four 
wg from the date of the ratification of the present treaty, to esta- 

lish upon the importation of coal and coke by land and by sea a 
uniform duty, which shall not exceed that fixed by the preceding 
paragraph.” In the Moniteur of ‘Thursday morning last, there was 
an imperial decree, which, without referring to the treaty, enacts 
that “‘the duty on the importation of carbonised coal by the river 
Meuse and the Department of the Moselle shall be 10c. the 100 kilo- 
grammes, and that the duty by all the other frontiers by the land 
and sea shall be 15c. the 100 kilogrammes.” In the tariff, coal has 
hitherto stood thus: “ By sea, from Sables d’Olonne exclusively to 
Dunkirk inclusively, 30c. the 100 kilogrammes by French vessels, 
80c. by foreign vessels ; by other — of the coast by sea, l5c. and 
65c.; by land from the sea to Halheim exclusively, 30c.; by the 
river of the Meuse and the Department of the Moselle, 10c. ; and by 
all other parts lic.” The dutics on coke were one-half more than 
the preceding. All these duties being done away with by the decree, 
all countries can now send coal and coke into France on the 
same terms as England. It may be added that the treaty announces 
that English coal, in addition to the 15c., shall pay the 2 decimes 
which are imposed on French taxes. The decree says nothing about 
those decimes, but they will be levied as a matter of course. Another 
decree abolishes the export duty of 1c, the 100 kilogrammes hereto- 
fore levied on coal and coke. 


ARTILLERY EXPERIMENTS NEAR EastBouRNE.—Within half-a- 
mile of the redoubt at Eastbourne stands No. 71, Martello Tower, 
which, having become useless, was selected for the trial of Sir W. 
Armstrong's guns, on Tuesday last. The Duke of Cambridge and 
a brilliant staff of artillery and other officers were present on the 
occasion, furnished with a telegraphic and photographic apparatus, 
which were in constant use. A 40,70, and 100-pounder, Sir. W. 
Armstrong himself acting as artilleryman, were the guns tested on 
this occasion. The range was nearly 1,000 yards, and the martello 
tower already referred to formed the object aimed at. The results 
after each round were photographed. As early as eight o'clock the 
operations commenced, the range being ascertained, but it was not 
until about two in the afternoon that the real business of the day 
commenced, The Duke of Cambridge then arrived, having been 
engaged from an early hour in the morning in inspecting the little 
fort at Newhaven, and ascertaining whether its guns really com- 





laced, the Grand Trunk Railway of Canada have ¢ ed 
egal proceedings against them for breach of contract, caused by the 
directors not sending the great ship to Portland, as they had agreed 
todo. The Grand Trunk authorities had expended Loe sums of 
money in preparing that ee for the ship, and in making arrange- 
ments for the tratlic which was expected in consequence, and they 
now claim compensation for the losses which they have sustained. 
Mr. Crosskey, one of the directors, has resi his seat at the 
board. With respect to the future of the ship, there is nothing at 
present decided upon. On her return to Milford the bottom will be 
scraped and cleaned, and if no other means of employing her should 
present itself, there appears to be no reason why she should not take 
in some 15,000 or 20,000 tons of coal, which can be put on board 
there at very low prices, and convey them to some of the more 
distant coal stations on the Indian and Australian routes, or for the 
use of the combined fleets in the China seas. For such a purpose 
the great ship would be found very serviceable, and would no doubt 
make a fair profit on such a freight. — Observer, 





led the entrance of that important harbour. We understand 
that the result was satisfactory, the range attained being about 
2,500 yards, with an elevation of 8 deg. is Royal Highness then 
proceeded to Seaford, where he inspected the battery, and then came 
by the coast route to Eastbourne. The practice during the afternoon 
was admirable; every shot told on the martello tower, which is 
composed of massive brickwork, on this side 6 ft. thick, or rather 
more, and on the sea side one-half thicker. The firing included 
some seven or eight rounds from each gun, and every shot showed 
to the spectators, who were assembled as near as the officials would 
allow, a new fall of the masonry. At about four o'clock in the after- 
noon the 6 ft. of brickwork was pierced through. The .interior of 
the tower was laid bare. The breach, which was about 15 ft. across 
the tower, and about 7 ft. in height, presented the appearance of a 
rough and ja, archway, growing narrower and narrower as you 
looked inwards, till, at the narrowest point, where the interior was 
actually visible, it was about 3 ft. across, nd 1 ft. or 2 ft, in height. 


— Times. 





Tue Maxacca TevecraPy.—The telegraphic cable bene 
Malacca and Batavia has been broken for the last six weeks, 
great difficulty is experienced in repairing it. The fracture is close 
to Singapore; but what with the rocky bottom and the coral banks, 
it is a matter of great difficulty to overhaul it without breaking it; 
added to which the current, generally running four to five knots 
an hour, increases the difficulty of the operatiou.—London and 


China Telegraph. 


Tue Wurrwortn Cannon. — The Morning Chronicle states, 
though we think the statement must be —— with caution, 
that the select committee has sent in an unfavourable report on 
the Whitworth ordnance. “ Four causes of objection,” says the 
Chronicle, “ are especially insisted on, great irregularity and uncer- 
tainty of range; difficulty of extracting the expended cartridges ; 
danger to be apprehended from the launching rearwards of 
friction tubes, and wildness of ricochet.” 


ForeIGN AND CoLon1AL Jorrines.—The first section of the 
Bahia and St. Francisco Railway has been opened for public traffic. 
—A new Palais de Justice is about to be erected at Brussels; 
designs will be received up to the 1st of October.—The Emperor of 
Russia has followed up his recent liberal commercial measures by 
opening out the country bordering on the river Amoor to all who 
care to explore it for mineral products, or commercial or manu- 
facturing purposes. Hitherto the right to search for minerals in this 
district i been confined to the Russian —es, and has, of 
course, proceeded slowly enough. The length of the river is upwards 
of 2,000 miles, and it is navigable for 1,500 miles. The country 
through which it flowsis rich in mineral wealth.—Ten years ago, Wis- 
consin (U. 8.) had not a single mile of railway completed within her 
borders. Now nearly 1,000 miles are traversed daily by “ the cars.” 
—Professor Lowe—whose hobby has been some time before the 
= still coming across the Atlantic in his air-ship, which has 

mn named the “Great Western.” Professor Lowe states 
(according to the Philadelphia North American) that he will 
take letters for all parts of Europe, and is fully confident that 
he can deliver them safely in forty-eight hours. The crew of the 
Great Western is to consist of four persons, viz., Professor Lowe and 
two scientific associates, and an experienced sea captain, to take 
charge of a boat, ir. case it should be necessary to take to the water. 
—Electric bells and telegraphs may possibly be brought into use in 
priva‘e mansions and hotels. A firm in the Rue Neuve St. Augus- 
tine, in Paris, undertakes to fit them up for large or small houses, 
with communications, if required, with the grounds and summer- 
houses of gentlemen’s seats in the country.—A wooden triangle of 
immense size has been placed upon the south spire of Cologne 
Cathedral, to assist in the determination of longitudes between the 
Caspian and the Atlantic. The enterprise, which is assisted by all 
the governments along the line of route, owes its origin to the exer- 
tions of Herr Striive, the director of the great Russian observatory 
at Pultowa.—The Courrier du Havre gives an account of a trial made 
two days ago in the building-yard of M. Muazeline, of a steam engine 
of only 2-horse power, placed in the boat intended for Prince Napo- 
leon. The boat in question, which is 8} metres (27 ft. 10 _ long, 
is in steel and sheet iron; she is provided with two masts, and has a 
screw placed on either side of herrudder. Her stern is round, and is 
surmounted with an eagle with the wings spread, and on either side 
of the bird are the initials N. The hull, which is remarkable for its 
fine workmanship, has been constructed on plans by M. Lelaydier, 
the engineer. The engine is all in cast steel. In the experiment now 
made, which took place out of the water, the screws made 300 revo- 
lutions per minute. ‘The boat is to be immediately got afloat, and 
will ve then towed to Cherbourg.—An imperial decree orders the 
construction of nine weirs on the Seine, between Paris and Mon- 
tereau. The expense of the works, which are declared to be of public 
utility, is estimated at 6,000,000f., and will be charged to the chapter 
of the Budget for the improvement of rivers.—The Akhbar of Algiers 
states that a gold rin of rather singular form was recently found in 
the mud drawn up by a dredging-machine at work in the port of 
Oran. It is formed of three separate circles of gold, which run on a 
slide, ornamented with an emerald. The centre one of the three 
rings is flat, and bears the following inscription, } DIA ~ BIR 
‘al SABY 4 4 HCFBR. The same inscription is repeated on the 
inner side of the ring. It is supposed that it belonged to the captain 
of some Russian vessel ; its intrinsic value is about 20f. 

Fioatine Batreries AND SHoTPROOF Suips.—The Government 
having decided on having the whole of the iron-plated steam-floatin 
batteries ready for immediate service, operations have commmenenl 
onfseveral of that class of vessels at Chatham Dockyard. The float- 
ing battery Etna, 16 guns, has been taken into dock in order to 
undergo a thorough repair, and to have any defects made good. The 
Thunder, 14, has undergone very extensive repairs, and some of her 
timbers, which were found to be rotten, made . The Thunder- 
bolt, 16, another of the floating batteries at Chatham, will likewise 
be taken into dock, when she will be thoroughly surveyed by the 
officers of the dockyard, and any repairs required will be at once 
effected. The Trusty, 14, one of the floating batteries experimented 
upon with the Armstrong guns, is also to undergo any repairs that 
may be required: and the floating batteries Erebus, 16, and Meteor, 
14, and the screw mortar vessel Seahorse, 12, will likewise be sur- 
veyed, in order to discover any defects in them, with the view to 
their being made good. The floating batteries will be attached to 
the steam reserve in the Medway, in readiness for immediate service 
upon any parts of the coast. The experimental practice from the 
Stork gunboat, upon Jones’s angular target, representing his system 
of angulated ships’ sides plated with iron or steel, commenced at 
Portsmouth on Saturday. Mr. Jones’s invention bas for its object 
the construction of ships of war which are required to be shotproof. 
To attain this object he proposes the sides of the ship should incline 
outwards from below the water-line until they rise to the water-line, 
and that from thence they should incline inwards at an angle of 
about 45 deg. The target face measured 13 ft. by nearly 9 ft., and 
was covered with four armour plates, placed side by side. No. 1 
plate was of 4} in. soft steel; No. 2 was of the same material, but of 

4 in.; No. 3 and No. 4 plates were of 4} in. iron, of two 
different manufactures. The sectional portion of the target 
which supported the plates in their position was of great 
strength, but is stated to be of only half the actual strength 
which would be given in ae a vessel on this plan, 
or as compared with the support given to her plates by the teak sides 
of the Warrior. The old Arctic brig Griper was cut down to her 
main deck, and on it the target was secured. The Stork’s aftermost 
8-in. smooth-bore gun was the one used, with solid 68-1b. shot, and 
a charge of 16 lb. of powder, calculated to penetrate, under the same 
circumstances of range, &c., 12 ft. of oak. The first shot fired 
struck the midship iron plate about two-thirds of the way down. 
The second struck the same plate near its centre. The third struck 
the junction of the two iron plates in a line with the first shot. The 
fourth was a miss, asfar as the iron plates were concerned, it striking 
the heavy balks of timber at the foot of the target, and sending up 
a shower of splinters. The fifth shot struck the upper portion of 
the midship iron plate, the shot being shattered, and portions of its 
fragments —— away the frigate’s rail immediately over it. 
No. 6, 7, 8, and 9 all struck parts of the same plate which had been 
hit by former shots. There was an evident intention to test the 
principle of the target to the very utmost, seven out of the nine 
shots tired having been directed upon one plate, and four out of the 
seven being a repetition of blows on the same spot. The plates have 
been indented to a certain extent, but in no place have they been 
pierced or fractured by the shot. This is the true principle of the 
target, and what is professed by the patentee—to cause the shot to 
glance off without piercing or fracturing seriously the protecting 
plate. Saturday’s trial is as yet the most successful instance of the 
resistance of iron plates to solid 68-pound shot at so short ar 
aad efords 2 vemaskable sentenst 60 the, other criels, during Se 
past week, on the targets affixed to the broadside of the S 
which were easily pierced from the same gun that has been used on 
this target, and at the same — Se ts were yesterday to 
be made with the steel plates,— 
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COAL, AND GENERAL TRADES 


THE IRON, WOLVERHAMPTON, AND 


OF BIRMINGHAM, 
OTHER DISTRICTS. 
(From our own Correspondent.) 

Ox “Cuance In BieMincHaM AND WoLveruamptTon : Growing Confidence: 
Demand for Good Iron—Pic-Inon Trape—Coat Trave: Slackness— 
GeneraL HanpwasE TRapEs: Condition of the Several Branches—TueE 
Frencu TARIFF AND THE Macuixe Traves: Important Evidenc2—Inon 
TrapE BANKRUPTCIES—THE SENTENCE ON MR. JOHN Puimtey EpWwARDs: 
Seven Years’ Transportation—Suopen Deata or Mz. BARON WEBSTE 1—TRIAL 
or THE Coventry Rioress—Tue Fatat Bower ExXpPuosion AT 
Oupsuay: The Final Inquest—Tue Brast-runnacs Exriosion: Verdict 
of Manslaughter —STREET-BALLWAYS IN BIRMINGHAM, 


Very little business was transacted yesterday (Thursday), in Bir- 
mingham, or the day befere at Wolverhampton ; but 1+ more satis- 
factory feeling in relation to the attitude of France towards England, 
which sprang up last week and imparted more confidence in the 
probable future was maintained. Much gratification also was ex- 
pressed that the division in the House of Commons, on Monday night, 
was such as to prevent a dissolution with the consequent derange- 
ment of the home trade. ‘The principal makers of malleable iron 
continue to report a steady flow of orders in small lots, at list prices, 
and encouraging communications from the United States. Some 
tolerably gocd hates orders are under execution, those most re- 
cently to hand being on Russian account. A feeling of distrust in 
the financial soundness of sume few South Staffordshire houses 
which kad begun to spring up, is now dying away; and there is, 
consequently, more confidence in each other among the trade in this 
district, where—thanks to the recent exposures, and the consequent 
vigilance of the local banks—there is now scarcely an accommoda- 
tion bill afloat. 

Pigs of native make continue very slow of sale; but for South 
Staflordshire ironstone, there is yet a good d d atr ative 

rices. 

. The coal trade is quiet, owing to a diminished demand at the iron- 
works; and this state of things will remain unaltered until con- 
sumers begin to lay in their winter stocks. 

There is little or no alteration to note in th state of the general 
hardware trades of Birmingham and Wolverhampton and their sur- 
rounding districts. Such alteration as has taken place is for the 
worse. The home trade is reported to be “not bad for the time of 
the year;” but depressed to a certain extent by the anticipation that 
at best the harvest yield will be much below the average, and the 

rospect of the wheat and barley being harvested in bad condition. 
Sroting the effect of high priced provisions during the winter, the 
country shopkeepers are ordering sparingly of autumn and winter 
goods, as is shown by the sheets of factors’ travellers now coming 
in. Manufacturers are not yet, however, making for stock to 
any considerable extent. The foreign trade in comparison 
with the home, has the least pleasing aspect. Respecting the 
different trades, it may be stated that the light steel toy, the 
electro-platers, and some of the fancy trades there is an increasing 
complaint of dulness. The smaller class of employers are the worst 
off for orders. Amongst these there is now much competition. 
The edge-tool makers are becoming more active, principally in 
foreign orders. In the brass-foundry trade there is some animation 
The tin-plate workers, braziers, and tube-makers, with the ma- 
chinists, are somewhat busy. The metallic bedstead makers are 
doing a steady business. The lamp and chandelier makers are 
beginning busy. The wire-mills in most branches are reported to be 
nearly all working full time. 

Respecting the French Treaty, the very interesting, and, in many 
cases, important, evidence given before the Superior Council of Paris 
continues to reach this country in driblets. ‘The proceedings of the 
sittings on the 21st, 22nd, 25th, and 28th June are amongst 
the last that have been printed. From these we gather that 
French machines for spinning are dearer than those of England; and 
the reason, according to M. Kechlin, of Mu'house, is, that the raw 
material, the fuel, carriage, lighting, models, tools, interest on 
capital, &c., are all higher in France, whilst the demand for machi- 
nery is less regular, and not large enough to justify the construction 
of vast establishments. On the whole, M. Keechlin calculates that 
such machinery in France costs 310f. a ton more to make than in 
England ; and he and his fellows consequently ask for protection of 
25 or 30 per cent., declaring that “‘ with less competition would be diffi- 
cult, if not impossible.” But though below England in this description 
of machinery, it is admitted that in the manufacture of locomotives 
France has made such extraordinary progress that she can do 
without any protection on them; and that, in fact, she exports to 
Spain and Italy in competition with English makers. In the pro- 
duction of carding machines, France is being defeated by the 
English; at Lille, for example, out of five manufactories not fewer 
than four Lave been shut up. The builders of engines for steamers 
ask for 20 or 25 per cent., but would prefer a duty imposed by weight 
instead of value. Thouzh, however, demanding this protection, 
one of them, representative of the Forges et Chantiers de la Medi- 
terranean, a great engine building company, declared that French 
steam engines for vessels are quite as good as English, and that 
considerable quantities of them are exported to Sardinia, Egypt, 
Rome, Naples, and Russia. As a specimen of what Fraace can do 
in the building of steam vessels, it was stated that that company, in 
the space of three months, built twenty gunboats, of 20-horse 
power each, for China; and that in the course of a year all France 
can turn out engines of 30,000-horse power, which would be suffi- 
cient for forty vessels. It was alleged, as an argument for pro- 
tection, that, whereas in England a screw engine of 100-horse 

wer can be constructed for 100,000f., one in France costs 120,000f. 
Te was stated incidentally that of late builders at Glasgow and 
Newcastle have begun constructing an inferior description of engines 
“ for sale rather than for use.” Touching agricultural machines, it was 
stated that it was the display in the Exhibition of 1852 of those 
used in England which tirst made French agriculturists understand 
their immense utility; and that since then considerable imports 
from England have been effected. But loud complaints were made 
that the customs laws and regulations are so absurdly contrived as 
to throw on such objects an enormous amount of import duty. As 
examples, it was stated that a Crosskill roller, costing 600f., 
has paid 400f. duty; that a boiler for cooking vegetables, 
which cost 28f. in Germany, actually paid 147f. to the customs | 
Also that a Belgian manufacturer of agricultural implements 
had positively refused to execute an important order, because 
the “silly Custom House regulations of France” on such 
things occasioned endless trouble and expense. A large im- 
porter of English agricultural machines (a Frenchman) expressed the 
opinion that 10 per cent. ad valorem, or 10f. or 12f. the 100 kilo- 
grammes, would be ample protection for French makers; and, in 











| the engine. 
| 15-horse power. The boiler was cylindrical, with egg ends, 28 ft. long, 





proof of it, he stated that haymaking hines on Nicholson's plan 
can be manufactured in France for 500f, though they cost 575f. 
in Englan}. But, Count de Kergorlay, a great authority on such | 
matters, declared that in order to bring machines into general use | 
into French agriculture, the free import of all foreign ones ought to 
be allowed—at all events, for many years tocome. After exhaust- | 
ing the inquiry respecting machinery, the council returned to the | 
iron question, and the well-known M. Talabot once more entered into 
elaborate arguments to prove that, without high protection, the | 
French iron trade cannot live. M. Flachat, a very distinguished | 
railway engineer, who was examined on the same matter, showed | 
that ironmasters are subjected to certain grievances under the | 
mining and forest laws, and also as it regards the constructioa of | 
tramroads to their establishments; the practical consequence of those 
‘eco, being to make their iron dearer than it otherwise would 
e. | 

A first dividend of 10d. in the pound has just been declared pay- | 
able on the estate of Messrs. Riley, ironmasters, late of Milltielas, | 
near Wolverhampton. There is a dividend of 17s. 5d. in the pound 
on th: separate estate of Mr. William Riley, and a second dividend | 
of 12s. 6d., making 20s. in the pound on the separate estate of Mr. 
William Tomkinson Riley. 


The Messrs. Richards, of the Stour Valley Blast Furnaces, are 
again in the Bankruptcy Court. This is the third time this firm has 
been in this predicament in a comparatively short space of time. 
The liabilities, therefore, cannot be large. 

Mr. John Plimley Edwards, whose defalcations in connection with 
his trade transactions as a hardware merchant have recently occa- 
sioned much notoriety, pleaded guilty, at the Warwick Assizes, to the 
charges of forgery for which he was arraigned, and has been sentenced 
toseven years’ penal servitude. , 

Much grief has been occasioned in Birmingham, in the past 
week, by the sudden demise of Mr. Baron Dickenson Webster, the 
head of the wire-drawing firm which long since made the name of 
“ Webster, of Penns,” famous throughout the civilised world. Mr. 
Webster took cold at a review of the Rifle Volunteers in ae 
Park, near Birmidgham, a fortnight ago; inflammation rapidly 
supervened, and Le expired on Saturday afternoon, almost before he 
had reached the prime of life. 

in connection with the present disastrous strike of ribbon weavers 
at Coventry, it will be remembered that a large number of the 
“outs” assailed the house of one of their fellows, who had consented 
to work at the reduced rate of wages; and also made a furious 
attack on the factory and residence of Mr. Townsend, an employer 
of “ Knobsticks.” Five of these misguided men were on Friday 
sentenced at the Warwick Assizes to nine months’ imprisonment 
each. The learned judge, in pr ing sent , remarked upon 
the necessity of protecting working men from the tyranny of their 
own class, and of demonstrating that the arm of the law is strong 
enough to secure for operatives the right of selling their labour at 
any price they may choose. 

At the adjourned and final inquest on the bodies of the three girls 
who were killed by the boiler explocion in Mr. Johnson's brickyard 
at Oldbury, Jos. Hinton, brickmaker to Mr. Johnson, deposed that 
at the time of the disruption of the boiler the engine was not at work, 
and that the boiler was repaired eighteen months ago, when the 
plate which burst was tried with a hammer, as well as other portions 
of the boiler.—Mr. George Smith, consulting mechanical engineer, 
of Dudley, stated that he had examined the boiler in question, and 
The latter was high-pressure, and of about 14 or 





and 4 ft. diameter. There were two 3-in. safety valves, and accord- 
ing to the position in which he found the weights o | the levers one was 
loaded to the extent of 51 Ib. to the square inch, and the other to 56 Ib, 
The firet was weighted to the full extent, but 101b more could 
have been put upon the latter. There was no steam gauge, no 
water-gauge, and no steam whistle. There was only a wooden float, 
balanced on a pulley in the usual way, indicating the state of tho 
water. The plates of the boiler were originally din. thick, and the 
quality of the iron was suitable for the purpose. The boiler was not 
much worn, except at the sides, but appeared to have been at work 
some years. The roof over the boiler was worse than none at all 
in consequence of its allowing the water to drip through on to the 
boiler. Upon examining the broken plate he found that it was 
situated just above the longitudinal joint that runs along the side of 
the bviler, about 6 ft. from the back end, and 6 or 7 in. below the 
brickwork floor. The plate at the point where the disruption took place 
was only as thick as paper. The corrosion of the plates had been 
pede § and there was no appearance of their having been heated, 
as there was plenty of water in the boiler at the time. He should 
not term it an explosion, as the boiler had not been moved from its 
position. The corrosion extended 16 ft. or 18 ft. of the length of 
the boiler, and resulted from water falling on to the boiler and being 
held there by the brickwork. An experienced practical boiler- 
maker c6uld ascertain the thickness of the plates by the sound pro- 
duced by tapping them with a hammer. The corrosion might have 
been the result of years, or have taken place during the eighteen 
months which have elapsed since it was last examined ; but eighteen 
months was too long to allow a boiler to go unexamined, especially 
one that had been at work so many years. It should be examined 
every four or six months. ‘The absence of a steam gauge had 
nothing to do with the cause of the bursting. although it was gene- 
rally considered necessary. The large firms in the district had their 
boilers regularly examined, but small firms were generally rather 
careless on the subject. Witness thought the examination of 
boilers periodically should be made compulsory. (With this last 
remark the coroner concurred.) ‘The boiler would stand a pressure 
of 60 lb. to the inch, if the plates were jths thick all through, 
and of good material, and the bursting point would be at about 
400 Ib.— William Green, engineer at the works, said he had been in 
the habit of working the engine at a pressure of 40 1b. He knew 
it was about 40 Ib., because the man who had preceded him told 
him that a certain position of the weights indicated that amount of 
pressure. He did not know much about it himself, but he knew 
when he had got too much steam. He cleaned the boiler out about 
every three weeks; but he could not tell the thickness of the plates 
by examining them.—Dr. Cooper, having deposed to the fact that 
deceaseds’ deaths were caused by scalding, and Mr. Rollason, con- 
sulting engineer, of Dudley, having expressed his concurrence with 
the statements made by Mr. Smith, the coroner proceeded to sum 
up the evidence. He expressed a hope that the occurrence would 
have the effect of introducing the practice of more regularly and 
frequently examining boilers. After a short deliberation, the jury 
returned a verdict of “ Accidental death,” appending to it the re- 
mark that great neglect had been exhibited in allowing the water 
to run through the roof on to the boiler—the sole cause of the 
accident. 

The inquest has been concluded upon the bodies of James M‘Glyn 
and Patrick Dillon, who were killed by the explosion at the Bilston 
Brook Furnaces, the property of Messrs. Hickman, on Sunday, the 
8th ult. The additional evidence was that of Thomas Holland, 
manager at Mr. William Banks’ ironworks, Bilston. He deposed 
that it was the duty of the furnace keeper to do what his furnace 
manager ordered him. In the ordinary performance of his work, 
the furnace keeper should cast his iron when the metal in his furnace 
rises to the top of the dam, and if he should neglect to do so, the end 
and bottom side of the tuyere would become burnt, and allow the 
water surrounding it to escape into the hot metal, and produce an 
explosion of the furnace. Witness had heard the evidence read that 
had been taken upon this inquiry, and was of opinion that Anderson, 
the furnace keeper, was guilty of gross neglect in not tapping his 
furnace when the hot metal was up to the dam and ruoning over. 
The jury, having had the case put to them by the coroner (T. M. 
Phillips, Esq.), were of opinion that the accident was caused by 
Anderson’s neglect. The coroner said that in that case their verdict 
must be “ Manslaughter.” A verdict to that effect was then returned, 
and the coroner issued his warrant for Anderson’s committal to 
Stafford to take his trial at the next Stafford Assizes. Anderson is 
still a patient in the South Staffordshire Hospital, and is unable yet 
to walk, in consequence of the injuries to his feet which he sustained 
by the explosion. 

STREET RAILWAYS IN BIRMINGIAM. 


In the Birmingham Journal of last Saturday's date we find the 
following :—Will any of our readers be sceptical if we tell them that 
in twelve months from this time some of the principal streets in 
Birmingham will be traversed by railways, and that we shall be able 
to step into an elegant and commodious carriage at the bottom of 
New-street, and in ten minutes thereafter be landed at the Five 
Ways? Very likely this announcement will be set down as a flight 
of editorial fancy, suggested by the scarcity of other topics; but 
with as niuch gravity as the subject allows we solemily assure our 
readers that the probabilities are all in favour of the belief that, in a 
very brief space of time, Birmingham will have the honour of being 
one of the first English towns to adopt that swift, comfortable, and 
economical mode of street locomotion, so universal in America, the 
horse railway. Some time ago an enterprising Yankee, named 
Train, fit cognomen for such a speculator, introduced the subject of 
street railways to some of the municipalities of England. In common 
with every man who visits America, he had been struck with the 
swift, noiseless, comfortable, and cheap system of street travelling in 
New York and other cities, compared with the rough, slow, comfort- 








less, and inconvenient omnibus locomotion in England, and he has 
made proposals to the authorities of several towns for the introduc- 
tion of this system. The plan, brieily stated, consists of a tramway 
laid down in the middle of the street, on which handsome carriages 
run, horses being the motive power. There are four modes of ingress 
and e.ress for passengers, who can alight or enter while the carriage 
is in motion; a patent brake stops the progress of the carriage in a 
moment; and it travels as smoothly asa Great Western train, and 
as rapidly as a pair of horses can cut along. Such is the system of 
street locomotion which Mr. Train proposes to introduce to Birming- 
ham and other towns. _ The authorities of Birkenhead hove adopted 
his plan; Liverpool, Manchester, and other places have it under 
consideration ; and we shall be much mistaken if the Public Works 
Committee of the Town Council do not introduce it to the notice of 
Birmingham at the quarterly meeting on Tuesday next. For, 
independently of the traffic convenience which the system offers, it is 
economical as repects outlay on streets In the first place, the 
company—if a company should undertake the work—must maintain 
that portion of the street on which the tramway is laid, and, if we 
mistake not, so many feet on each side of it. In the next, the 
reduction of carriage traffic would lessen the wear and tear. So that 
the saving by the corporation in street repairs would be very con- 
siderable. But omnibus travelling along these tramways is not the 
only, nor perhaps the greatest advantage they offer. The gauge of 
the tramway is such as to suit nearly every vehicle. The heavily 
laden truck; the huge wagon dragging the life out of a team of 
horses; the loaded hand-cart, with its weary human propeller; all 
these would be accommodated on the tramway, to the lessening of 
the traffic in the streets, and at an immense saving in horseflesh and 
human temper. Truly may it be said that the present system is a 
relic of barbarism, compared with the ease, comfort, economy, and 
safety of this mechanical aid to street traflic. In the full conviction 
that the plan will receive the favourable consideration of the practical 
men of Birmingham we commend it to their notice, should the Public 
Works ey as we beiieve they wisely d», to submit it for the 
approval of the Council. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Derexce of THE Mersey: Mr. Laird’s Correspondence with the Admiralty— 
Liverroot Topics; The Dock Board: Corps of Voluntesr Sappers and 
Miners: The Coal Trade—State ov Trade at SHEFFIELD—MANCHESTER 
Stream Bowen Assurance Company: Report of Mr. L ngridge, the In- 
spector —STEAMERS AND ORDNANCE FOR GARIBALDI—FaTaL ACCIDENT TO 
AN ATTENDANT ON A THRESHING MacuiIne—Dock ACCOMMODATION AT 
Hurt—Coriieny AcciperT nean Wican: Loss of Ten L ves —NontTaenn 
Topics; Trial of Welsh and Newcastle Steam Coals: Iron Trade of the Tyne 
District; Trade of Sunderland; North Eastern Railway —~Rauwar Com- 
PensaTion Case—Tue Gaeat Merropoutran Sewers; Drainage of West 
Ham—Borcer Exrpiosion aT Huti—Exrraorpinany DEVELOPMENT OF 
MANUFACTURING INDUSTRY IN LANCASHIRE — MANCHESTER ASSOCIATION 
roR THE PREVENTION OF Borer Exprosions; Report of the Chief In- 
specor—Tue Hott Jowens: Attempt to Secure an Advance of Wages— 
Leeps: The Jron and Machine Trades; The Town-haill Clock, 

Tue correspondence between Mr. Laird, of Birkenhead, and the 
Lords of the Admiralty, on the subject of fitting steam, ferry, and 
tug boats, as auxiliary gunboats, was issued ou Saturday. RS was 
to be expected, the correspondence which was recently adverted to in 
Tne Enoixeen, ended in smoke. Mr. Laird suggested that such 
steam, ferry, and tug boats as the Admiralty might select should be 
strengthened and fitted, at public cost, to serve as auxiliary gun- 
boats, the ownefs receiving a retaining fee of £100 per annum for 
each boat so long as they were kept in an efticieut state of repair 
and ready for active service. The owners should be bound to allow 
the use of each boat for three or four days in each year, free of cost, 
for exercising the guns, and the guns and carriages should be kept 
in store at a wharf, so that, in case of emergency, the whole flotilla 
might be ready for active service at a few hours’ notice. Mr. Laird 
stated that the ferry-boats ; lying between Liverpool and Birkenbead 
would be able to carry two 32-pounders, or one 68-pounder each, and 
mentioned in proof of this, that the Pruth, a gunboat built by 
him for the Russian Government, thirty feet longer, and of 
the same breadth, carried four 32-pounders with ease, and had 
proved a most efficient vessel. The numerous tugboats working 
on the Mersey could be fitted to carry one pivot 32-pounder 
each. Mr. Laird had communicated with the owners of a great 
number of ferry and tug boats, and was authorised to signify their 
willingness to have them fitted to receive guns on the fore- 
going terms. The cost of strengthening and fitting them was esti- 
mated by Mr. Laird at from £200 to £250 for each boat. Captain 
Mends was instructed by the Admiralty to report upon this sugges- 
tion, and communicated with Mr. Laird on the subject, and also with 
the principal steam-tug companies. The Birkenhead Improvement 
Commissioners and Messrs. Willoughby were willing to agree to the 
terms named by Mr. Laird, stipulating only that but one vessel at a 
time should be taken off the ferry for exercise, and that the terms 
per-day in active service should be £10 for the former, and £7 for 
the latter, exclusive of wages, coals, stores, and other expenses. 
But, as the —- of the steam-tugs are very considerable, their 
owners were unwilling to agree to the like terms, and stipulated that 
they should have £15 per day for each boat when employed fir 
exercise, finding their own crews, coals, and stores, and from £12 v0 
£15 per day when on actual service, exclusive of wages, coals, &c. 
Having ascertained these particulars, Captain Mends communicated 
them to the Admiralty, and reported that such vessels, fitted in the 
manner proposed by Mr. Laird, would form an auxiliary force of 
inestiinable value for the protection of the river, and that the fact 
of their being so fitted and occasionally exercised, might deter 


| an enemy from making an hostile descent, and would inspire 


confidence in the community. An officer was afterwards de- 
spatched by the Admiralty, to arrange upon what terms a tug 
could be hired or purchased, with a view to being fitted and prepared 
to serve as a model for others; and also to submit a plan by which 
the equipment might be proceeded with at the smallest cost con- 
sistent with efliciency. The report made was, that the cost of 
strengthening and fitting each vessel would be about £290, and that 
the charge for hire during the alterations (which Mr. Laird had not 
included, but which was required both by the Liverpool and the 
St. George’s Tug Company, whilst the Woodside Ferry Boat Com- 
mittee declined to furnish a vessel on hire) would be £147, making 
a total of £437, exclusive of the armament, metal pivots, traverse 
plates, and other articles usually supplied by the War Department. 
The result was, that in October, a fortnight after the receipt of this 
report, Mr. Laird was informed by Lord Clarence Paget that the 
Lords of the Admiralty, after mature consideration of the proposal, 
did not feel themselves justified in going to the expense of carrying 
it out. Considering the immenee and increasing importance of pro- 
tecting the interests which are bound up with the security of the 
port ot Liverpool, Mr, Laird deserves, however, the thanks of the 
country for bringing forward his suggestions, which could be carried 
out without any very great loss of time in any exigency of special 
gravity. 

With reference to other Liverpool topics, it may be added that, at 
the last meeting of the Mersey Docks Board, the works’ committee 
recommended the laying down of rails at Birkenhead, on the low- 
level principle, for the accommodation of the coal-trade, and erection 
of three machines, to be worked by hydraulic power, for raising coal 
for shipment. This recommendation was founded on a very elaborate 
report submitted to the committee by Mr. Hartley, the engineer to 
the Board, in which that gentleman estimates the cost of con- 
structing apparatus, including a high-level railway and suitable 
machinery for wo:king six loading berihs, on the high-level principle, 
at £42,500, with an annual charge for interest and wear and tear of 
machinery of £2,337 10s. The cost of alow-level system, with hydraulic 
“ hoists” to raise the coal to the same height as in the high-level 
scheme, for working six loading berths, he estimates at £20,100, 
with an annual cha ge for interest and wear and tear of machinery of 
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£1,6°6. The committee recommended that only three “ hoists” 
should be proceeded with in the first instance, and these, with their 
accompanying (railways, would, it was estimated, cost £12,350. 
After some d ion, the pr ings and recommendations of the 
committes were confirmed. The organisation of the volunteer corps 
of sappers and miners, which was noticed recently in these columns, 
is now nearly completed. Government supplies the corps with 
Lancaster rifles, and a long sword-bayonet, and has also promised to 
provide them freely with plans, drawings, &c. The number of 
volunteers already enrolled exceeds 200, and it is expected that the 
fall complement proposed will shortly be obtained. Messrs. Laird 
and Co. state, in their circular, that the export of coal from 
7, to June this year, both months inclusive, was 3,410,097 
tons. From Liverpool, coastwise, the export was 12,090 tons. 

Sheflield business is dull, and there is some complaining in the 
cutlery trades. 

An ordinary meeting of the directors of the Manchester Steam 
Boiler Assurance Company was held on Friday. ‘The following is a 
summary of a report presented by Mr. Rh. B. Longridge, chief 
inspector :—‘‘ During the month of July proposals have been 
received for the insurance of 127 boilers. Five boilers have been 
declined as unsafe to work at the required pressure, three of these 
being old, and in several respects defective, the other two being much 
corroded internally. ‘The acceptance of jive boilers has been deferred 
for further and more thorough examination, and of 14 others for 
repairs, additional stays, or mountings. The total number of 
boile's deferred for repairs or alterations during the last fifteen 
months is 142, of which 58 have undergone the necessary repairs, 
and been subsequently accepted, leaving at the present time 84 
boilers, which cannot be accepted in their present unsatisfactory 
condition. The number of boilers inspected during the month of 
July is 674, of which 19 have been internally, and 80 thoroughly 
examined ; 20 of these were found defective, and requiring repairs, 
viz., 6 on account of corrosion, 7 





7 injured in consequence of a 
deficiency of water, and 7 fractured in plates or angle iron. Seven 


than ours does, but ours clinker more than it does. The North 

Country coal tried made a ‘ heavy, dark brown smoke, in large | 
quantities, but no noise or tremulous motion ;’ the Welsh coal made | 
a ‘brown and moderate smvuke, but much noise at times and tremulous 

motion.’ The furnace-docr ventilation is reported to cause a gain of 

4 per cent. in economy, and a reduced boiler efficiency of 3 per cent. 

with the Newcastle coals; while the same system causes a loss of 8 

per cent. in economy, and 15 per cent. in efficiency with the Welsh 

coals. The general result of these experiments, we regret to say, is | 
favourable to the Welsh steam coals, and adverse to our Newcastle 
coals.” The iron trade of the Tyne district is in a quiet, but healthy 
condition. The first of three blast furnaces, now being erected at 
South Stockton, has had its iron framework fitted to the proper | 
height. The outer part is a shell of iron, into which the lining of the | 
furnace is formed and built up. The whole are progressing. Blast 
furnaces near Ferry-hill, by the side of the North-Eastern Railway, are | 
nearly completed, and, we presume, will be blown in very soon. Fur- 
naces are to be erected at Carlton also.—The trade of the port of Sun- 
derland is greatly extending, and it appears that the facilities offered by 
the dock are becoming better known and appreciated. The vend of 
coals last year was 1,102,728 chaldrons, of which 457,253 chaldrons 
were shipped in the dock. ‘he coals brought by the North-Eastern 
Railway, for the year ending June, 1859, amounted to 231,858 
chaldrons, and for the year ending June last, to 275,238 chaldrons. 
The coals brought by the Seaham Railway, for the year ending June, 
1859, amounted to 157,840 chaldrons, and fur the last yeur, to 
182,015 chaldrons, ‘The number of ships which entered the dock in 
the year ending June, 1859, was 4,279, and for the year ending June 
last, 5,912. The number of ships that passed through the dock was, 
in tue year ending June, 1859, 58, and in the last year, 742. The 
ballast delivered in the dock in the year ending June, 1859, was 
124,083 tons, and in the last year, 191,408. During the year upwards 
of £17,000 was expended on new works connected with the dock. 
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water-gauges and 8 safety-valves were found out of order. In 
addition to these, several safety-valves were found overloaded, pieces 
of iron or brick Leing attached to the levers, a practice which ought 
never to be permitted. The other defects which came under the 
notice of the inspectors were of minor moment.” 

The paddle-wheel steamer, Independence, which sailed from Liver- 
pool on Saturday morning, having been purchased for the service of | 
General Garibaldi, was built by Messrs. Stevens and Co., of Glasgow, 
in 1857 ; she is 330 tons register, and will carry 540 tons gross ton- 
nage; is 225 ft. long, and 24 fr. wide, and when loaded, will draw 
10 ft. draught of water. Her engines are 220-horse power, ana she | 
is intended to be used as a despatch boat, her average speed being 
14 knots per hour, and her consumption of coal 30 cwt. per hour. 
The Independence takes out no gans nor ammunition, but she has a 
first-rate supply of coal. The Queen of England, which sailed from 
Liverpool two days sooner on the same service, is 985 tons net 
register, 1,449 tons gross register, and 1,530 builder's tonnage. ‘The 
Queen of England has been provided with a formidable armament, 
having on board some of Captain Blakeley’s patent rifled cannon, 
manufac‘ured by Messrs. Fawcett, Preston, and Co.; they are 6 to 7 
in. in diameter, and will throw shell, with 8 or 10 deg. elevation, 8 
miles. The vulue of the materiel purchased from Mes-rs. Fawcett, 
Preston, and Co. amounted to upwards of £1,200; and altogether 
the value of the arms and munitions of war despatched amounted 
to £50,000, Four Whitworth guns, subscribed for in Mancheste:, 
are about to be forwarded. 

Oa Saturday an inquest was held at Colchester on the body of 
Thomas Smith, a labourer of Wix, Essex, who was killed on the pre- 
vious Thursday, while engaged, with some other persons, in working 
4 threshing machine. It sppeared that the deceased was standing 
on the stage, untying sheaves to feed the machine, when he acci- 
dentally slipped, and his left foot being caught by the drum, was 
crushed in a very dreadful manner. ‘Ihe poor fellow was removed 
to the Essex and Colchester Hospital, a distance of thirteen miles ; 
but he died in a few hours, from the shock sustained by his nervous 
system. The Rev. G. Wilkins, reetor of Wix, who was present at 
the inquest (which resulted in a verdict of “ Accidental Death”) re- 
quested the coroner’s permission to make a few remarks, with the 
view to their publication, in the hope of preventing similar machine 
accidents. He then proceeded to point out the great danger to 
which lab urers were exposed by the present construction of thresh- 
ing machines. Whilst standing upon the stage, feeding the machines, 
he said there was no protection for the feet of the workmen, who 
were apt to slip into the chasm open for the reception of the sheaf. 
Had:it not been that the leather was thrown off the gearing, the de- 
ceased must have been drawn into the machine and mangled to 
pieces, as was the case with a poor boy in his parish, twelve months 
ago. Now, all that was required to prevent men slipping into the 
chasm was a railing about 6 in. high, placed on each side, where the 
men stood, so that, in case their feet slipped, the railing would pre- 
vent them from going into the chasm. 

The half yearly report of the directors of the North-Eastern Rail- 
way Company observes, with reference to the extension of dock 
aecommodation at Hull:—* The question has recently been brought 
before your divectors by the leading merchants, shipowners, and other 
influential parties in Hull, They have represented that they Jabour 
under great disadvantages in consequence of the inadequate extent 
of the docks, and the want of facilities for extending the trade in 
connection therewith, and that the present dock company have de- 
clined to provide the additional accommodation in the situation 
where the parties interested consider it to be most urgently required, 
viz., on the West Foreshore of the lumber, contiguous to the com- 
pany’s goods station and warehouses, Under these circumstances, a 
new company is being formed for the purpose of constructing a dock 
in the locality indicated, to meet the increasing requirements of the 
port, esprcially-as respects steam shipping, to be ready for opening in 
1865, when the exclusive powers of the present dock company expire. 
The direct rs, recognising the importance to this company cf the 
trade of Hull, and the necessity for every proper means being used 
for. preserving and increasing it, have agreed to support the new 
company, and to subscribe £50,000 towards its capital, subject to 
certain stipulations, and to this company being represented at the 
dock company’s board. The directors have no hesitation in askiog 
the shareholders to sanction this subscription.” 

A terrible accident occarred yesterday week, at Winstaniey col- 
liery, near Wigan, by which eight poor fellows were killed, and eight | 
others injured. The accicent is attributed to the usual cause—the | 
explocion of foul air; and the greatest fears were at first entertained | 
that oll of thirty-:even colliers who had descended the pit at an early | 
hour had perished, but twenty-one persons were drawn up alive, and 
by heroic exertions eight others, who were much injured, were also 
brought up; two of these have, however, since died. Mr. Higson, 
government inspector, has visited the mine, and proposes to make a 
thorough examnation of the workings next week, 

We have several items of interest from the north. The Newcastle | 
Chronicle, adverting to some trials which have been carried on for the 
purpose of ascertaining the relative merits of steam coals, says :— 
“Messrs. C. Atherton and K. Taplin have recently been making 
some experiments on board the African steamer, at the request of the 
Lords ot the Admiralty, to test the qualities of the Welsh and North 
Country steam coals. ‘The first series of experiments were rejested in | 
consequence of the Welsh coal used being repotted to be a bad | 
sample—small, damp, and dirty—while the Newcastle coal was of | 
the best quality and in excellent condition. The report now before | 
us states that in the second series of experiments both kinds of coal | 
were equally good, and that the result obtained ought, therefore, to 
be satistcetory to all concerned. Buddle’s West Hartley were the | 
Nowcastle coals selected for trial, and the Evbw Vale were taken as 
the representative of the Welsh coals. The speed with which the | 
water is evaporated by both kinds of coal is reported to be nearly 
equal, the difference being less than *3 per cent. against the New- 
castle coals. But in the quantity of water evaporated there is a con- 
siderable difference in favour cf the Welsh coals, their power of | 











evaporation being 20 821 better than our Newcastle coals. In other | 
words, four tons of Welsh steam coal, according to the experim nts 


| charged 1s. 3d. a ton for the discharge of ballast; this the commis- 


’ to be taken down, so as to extend the new road from Christ Church, 


The Dock Company charged vessels by the burthen; the River 
Wear Commissioners now charge by the register tonnage, which is 
fully equal to a reduction of one-third. The tolls for passing through 
the dock have been reduced about 66 per cent. The Dock Company 


sioners have reduced to 1s., and besides these reductions the rates of 
the graving dock have also been considerab'y reduced. Notwith- | 
standing these reductions, the gross revenue rose from £40,197 4s, 5d., 
for the year ending June, 1859, the last year of the published account 
of the Dock Company, to £41,581 5s. 5d. for the last year. The re- 
port just presented by the directors of the North-Eastern Railway 
places that undertaking in favourable light. ‘I. e working expenses 
of the past six months were about 43 per cent. on the gross receipts, | 
andthe balance carried down for division is £533,643. The Ruse- 
dale branch is expected to be ready for opening in September next. 
The construction of the Nidd Valley Branch has been let, and the 
deviation line through Harrogate is expected to be contracted for in 
a few days. Arrangements for proceeding with the Lanchester 
branch, and the line to connect the North Yorkshire and Cleveland 
Railway with that from Middlesbro’ to Guisbro’ are in a forward 
state. [he line from Kildale to Castleton is completed, and will 
shortly be opened. ‘The Pa:liamentary powers for the line from 
Castleton to Grosmont having expired, a renewal thereof will be 
applied for next Parliament, as well as power to deviate a portion of 
the Whitby and Pickering branch, for the purpose of obviating the 
delays and expense caused by the incline at Goathland. A provi- 
sional arrangement has been made with the Stockton and Darlington 
Railway Company for a union of the two companies, the joint net 
receipts of the united company to be divided in proportion to the 
separate receipts of each company, in the year 1859, the Stockton 
and Darlington section receiving 15} per cent. of the joint receip:s. 
The South Durham and Lancashire and Eden Valley lines have 
been embraced in this arrangement. ; 

A compensation case of some importance was disposed of at the 
Flintshire Assizes. The object of the action was to recover £3,500 
damages for injuries sustained by the wife and family of Mr. John 
Heywood, surgeon, of Flint, whose death was caused on the 25th 
December by the alleged negligence of the London and North- | 
Western Railway Company. ‘The deceased was run over by a train | 
at the Flint station. ‘The jury returned a verdict for the plaintitts— 
damages, £700, to be divided thus—£200 for the widow, aud £126 
for each of the ehildren. 

The great metropolitan sewer works do not make much progress 
at Stratford. Beyond the demolition of the Three Brewers’ Tavern 
and a number of houses in Waterworks-row, the materials of which 
were sold by auction some time since, little has been done (except 
the preparing a new road on the site of the houses mentioned) 
towards the construction of the above works. If the original plan is 
to be carried out, there are a number of houses on Waterworks-row 


Stratford-marsh, to the Harrow-bridge. We understand the delay 
has partly arisen from some unforeseen difficulties in carrying out 
the original plan in this district, although it had been hoped the 
greater portion of the works would have been begun and completed 
in the immediate vicinity of the high road from Bow to Siratford- 
marsh ere the winter or even the autumn of 1560 had commenced. 
It is surn.ised that the sewage of West Ham parish will be carried 
into the great metropolitan sewer; indeed, there appears to be no 
other outlet available for the purpose. ‘The original cost of the 
drainage of West Ham will far exceed the estimate which the pro- 
moters contemplated; indeed, the difficulties which have arisen with 
others, which may reasonably be expected, must add very materially 
to the cost of the undertaking; and there are those now who were at 
one t.me in favour of the scheme who regret having opposed the 
adoption of the plan of drainage as proposed by the Cofhmissioners 
of the Havering and Dagenham Levels. ‘ 

On Monday morning one of the boilers of the tug James Watts, 
lying opposite the Victoria Pier at Hull, burst with a tremendous 
crash. Several of the deck boards were torn up, as well, as the 
covering of the machinery. The end of one of the boilers was 
blown completely away, tearing with it part of the funnel and 
cylinder cover, and, in fact, made a wreck of everything near. The 
fireman, Whittield, who was engaged firing under the adjoining 
boiler, and the engineer, Thomas Gray, who was on deck, received 
injuries of a most serious character, it being very doubtful whether 
the former will recover. The flesh of Whittield’s wrists and hands, 
and the nails, were completely torn away, and fell upon the deck 
when he was brought up. The explo-ion is supposed to have 
occurred from a scarcity of water in the boiler. ae : 

The progress of manufacturing industry in Lancashire is forcibly 
illustrated in the strides which are being made at Preston. New 
mills, which are in course of erection in that town, together with 
those which are being enlarged, will require 3,250 looms, and 115,000 
spindles, in addition to those already working. ‘To work this addi- 
tional machinery, 600 additional workpeople will be required in the 








| Spinning department, and about 1,600 in connection with the new 


looms. The strapping required to drive the looms would reach, if 
pieced in one length, more than eight miles, and the spindles, if 
placed end to end, would extend above twenty-seven miles and a half. 
The following are some extracts from the last monthly report of | 
Mr. H. W. Harman, C.E., chi:f inspector to the Manchester Asso- 
ciation for the Prevention of Boiler Explosions:—* We have made 
251 visits, examined 669 boilers, and 500 engines ; of these, 8 visits 
have been special, 17 boilers specially, 16 internally, and 38 tho- 
roughly examined; 14 cylinders have been indicated at ordinary 


| visits. The general defects may be thus stated :—Fractures, 7 (2 


dangerous); corrosion, 11 (2 dangerous); safety valves out of order, 
37; water gauges, 5 (3 dangerous) ; pressure gauges, 11; feed appa- 


| ratus, 2; blow-off cocks, 4; fusible plugs, 3; furnaces out of shape, 





13 (1 dangerous); over pre , 6 (8 dang ); blistered plates, 
5; total, 104 (11 dangerous); boilers without glass water gauges, 
14; boilers withouc pressure gauges, 6; boilers without blow-off 
cocks, 12; boilers without back pressure valves, 82. No circum- 


| stance has occurred during the past month that calls for particular 


remark. The encrustation in boilers, especially that composed of 
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of Messrs. Atherton and Taplin, will do the same amount of work as | sulphate of lime, and forming a hard scale on the pla detest 
five tons of Newcastle steam coal. The Welsh coal makes more ash | give considerable trouble po anneyance, ‘on 7 peo Te omen 


tbat have been maée to counteract this deposit have proved un- 
availing. Doubtless Dr. A. Smith’s sepuiabehitions, Ben in 
the report distributed to our members, would neutralise it; 
but the difficulty is in obtaining the necessary antidote, in 
such a commercial shape, as shall render it easy of acquire- 
ment at a moderate cost and effective in quality. “Several com- 
positions have been lately tried; and, from the success obtained 
in some instances, I have been induced to countenance, if not to 
recommend their “ in others, but, I regret to add, without any 
satisfactory result. Whether this has arisen from the bad quality of 
the material vg oy or from adverse chemical combinations with 
the waters used, I am unable to determine. But, as manufacturers of 
these compositions are naturally desirous of securing my approval as 
your representative, I take this opportunity of cautioning our 
members against any representations of the kind, as, although I am 
fully impressed with the importance of the subject, yet at this moment 

do not know of any composition that will remove or even mitigate 
the effects of the deposits alluded to. Whenever I can conscientiously 
do so, I shall only be too happy in making this association the 
medium of affording such information to its members. ‘The necessity 
of Strengthening all boiler flues, by encircling them with hoops of 
angle or T iron, seems at last to be more generally recognised. Any 
plan, however, by which the tendency of flues to collapse can be 
effectually guarded against should be hailed with satisfaction, as ren- 
dering explosions of less frequent occurrence, and demanding but 
periodical and proper inspection to ensure entire safety.” 

The joiners of Hull have been agitating for an advance of 6d. per 
day upon their present wages. A considerable number of the men 
are on strike, only about 30 of the 70 master joiners of Hull having 
agreed to make the advance. 

The directors of the Leeds Chamber of Commerce observe, with 
reference to the iron and machine trades of that town and district: 
“The iron manufacturers of the district are still remarkably well fur- 
nished with orders, and in every department the greatest activity siill 
continues. ‘The machine and tool trade remains in an excellent con- 
dition ; though there may be said to be no urgent press of work, nor 
any accumulation of orders, yet tre makers are all fully employed, 
This applies equally to the locomotive engine and railway materia] 
department of industry. The cut-nail branch has been in a fair Stat, 
of activity.” Another item of interesting Leeds gossip is, that Mr 
Dent, who supplied the great clock to the new town-hall, has sen:¢ 
down a number of workmen to correct certain irregularities of which 
it has been guilty. The clock was put in efficient working order at 
the commencement of the current week, and will now, no duubt, sus- 
tain the maker’s high reputation. 


PRICES CURRENT OF METALS. 

British Metals are quoted Free on Board; Foreign in Bond. — Extra 
sizes are charged for at the rates agreed by the trade, Brokerage 
is not charged for buying except on Foreign Tin, 
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snail ) QUICK SILV RAC... 


Rats continue dull of sale, the nearest quotation is £6 7s. 6d. for ordi- 
nary specification, f.o.b. at the Welsh Ports. 

Scorcu PiG-1k0N at the beginning of the week advanced to 52s. cash, and 
a moderate business was done at that figure ; but prices have again receded, 
and the market now closes at 52s. 6d. cash, and 53s. three months open for 
Mixed Numbers Warrants f.o.b. at Glasgow. 

Srk_TerR has been more in demand, and is now quoted 2s. 6d. to 5s. per 
ton dearer than last week. 

Correr.—There is no improvement to notice this week in the demand. 

Leap rather flat. 

Tixg— English is still in fair request. Foreizn is tolerably firm. Banca 
is quoted £136 10s, to £137, and fine Straits £134 to £132 10s, 


‘VIN PuateEs are a little firmer, 
MOATE and CO., Metal Brokers, 


9th August, 1860, 65, Old Broad-stre.t, Lon ton, 
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SCOTCHL PIG IRON REPORT. 


No. 1 Gartsherrie .. .. 55s. 6d. f.0.b. Glasgow. 
-M. 51s, 3d. 
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WARRANTS, 
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Guascow, Sth August, 1860. 


The market during the past- week has been without animation, and the 
tendency has been slightly downward. This day week extensive business 
was done in warrants at 58s. cash, and to-day 6d. less was accepted for 
about 3,000 tons. ‘The trade generally is in a healthy state. Saipments 


° muti od. 
and local demand continues go eusv axe Tucmece, Motel Brokers. 
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S, AND PREVAILING 


ON HEALTHY DWELLING 
SANITARY DEFECTS IN THE HOMES OF 
THE WORKING CLASSES. 

(Concluded from last number.) 


LADIES’ SANITARY ASSOCIATION. 


Havine considered that which is local and that which is structural, 
I come now to notice that which is in the main, though not wholly, 
dependent on the occupants themselves, to constitute a healthy 
dwelling, external and internal cleanliness, and a proper use of 
structural arrangements. 

External cleanliness, which includes the cleaning away of all dirt 
and refuse, as well as the scavenging the streets, must in towns be 
provided by the local authorities, and every clearance ought to be 
with sufficient frequency to prevent any accumulation in the 
dwellings. 

The most suitable provision for rendering a dwelling dry, or for its 
efficient ventilation, will not secure the health of the occupants, if 
there be, either around or within the abode, an accumulation of dirt, 
whether in a solid or liquid state. Houses may, to all appearances, 
be very desirable dwellings, but if there be defective drainage, or 
cesspools within their precincts, or untrapped and foul sinks, there is 
no safety for the inmates. Nor can the close proximity of stables, 
and of dungheaps. their indispensable adjuncts, be a matter of such 
indifference as might be supposed from the practice so prevalent in 
the most wealthy parts of the metropolis, one inevitable etiect of 
which is, that in the summer many windows which should be opened 
for ventilation, remain closed, in order to exclude the noxious fumes 
of the stables. 

Neglect of sanitary laws is as much manifested in the country as 
it is in towns and on the Continent, not less than it is in England. 
It would be easy to point to spots where the airis unrivalled for 
purity, and the scenery around of surpassing beauty; and yet such 
are the accumulations about the dwellings, that it is often difficult to 
enter the doors without wading through a stream of filth, alike 
offensive to the sight and tothe smell. Can it be matter of surprise 
if such violations of the known Jaws by which God regulates the 
health of his creatures, be visited with sickness and premature death ? 
With equal certainty as to the issue, we may predict that those who 
live in close proximity to black ands ant pools, to foul ditches, or 
to sluggish open drains, will periodically suffer from fever or 
dysentery, as we do that the house in flames will be consumed, if 
the destructive element be not extinguished, or that the neglected 
garden will be overrun with weeds and become a wilderness. 

In the houses of the wealthy, all that, as matter of daily routine, 
concerns their cleanliness and their ventilation, is, in the main, left 
to the care of servants; and often through their ignorance, rather 
than their culpable neglect, the health of the family, and especially 
that of the younger children, is very seriously injured, without the 
slightest apprehension as to the cause. 

Vere it necessary, numerous instances might be cited in proof of a 
fact which is calculated to arouse even the most self-indulgent, and to 
induce them to co-operate in the diffusion of sanitary knowledge for 
their own sake, as well as that of their neighbours and dependents. 
To such persons the study of much that is contained in Miss Nightin- 
gale’s instructive notes on nursing, might be of great advantage; 
and I could earnestly desire that in a suitably abridged form, the 
valuable practical directions with which it abounds, were widely- 
circulated amongst female servants, who would, doubtless, receive 
with merited attention the instruction of a lady whose name is so 
universally known and respected. 

Amongst the middle classes, many would contribute less grudgingly 
than they now do tothe cost of public sanitary improvements, and 
even urge their extension, if they were better acquainted with the 
laws of health; whilst they could not fail of deriving especial benefit 
themselves from a practical knowledge of such of them as relate to 
in-dvor life, whether it be that of the dwelling-house, the manu- 
factory, or the workshop : in all of these the advantages of cleanliness 
and good ventilation are of paramount importance, whilst in each 
case the same general rules are applicable. There are, indeed, but 
few places where proper ventilation is more needed than it is in those 
hives of human industry, where large numbers of working people 
congregate for many successive hours, partly by gas-light, which in 
itself greatly vitiates the air. 

Descending to the lower stratum of the social edifice, we cannot 
doubt that a knowledge of the intimate connection which exists 
between physical suffering and the want of cleanliness in the house, 
or in the person, would Se instrumental in restraining many who 
gradually yield themselves up to habits which end in a reckless 
fatuity, and lead them to the beer or the spirit shop, for the means 
of stimulating their enfeebled energies, or of satisfying the craving 
produced by the want of pure air. The first step in the downward 
course usually begins with want of cleanliness; disease and vice 
follow in succession. 

The difficulties with which a 
regard to their dwellings, in most thickly populated towns, are very 
great. Indeed, there is no social or political grievance in the removal 
of which they are more deeply interested than they are in being freed 
from the hardship of having to live in the midst of filth, foul air, and 
pestilential exhalations. The organisation of such an agitation 
amongst them as would lead to their feeling how much they are 
concerned in all the essentials of a healthy existence, is heartily to 
be desired. To such an agitation as was said by the Right Hon. 
William Cowper, at the late meeting on social science held at 
Bradford, “a cry for a new charter might succeed, and certainly 
would not be treated with disdain, if the five points of that new 
charter were to be pure air, pure water, good drainage, unadulterated 
food, and open spaces for exercise.” To which I should desire that 
“healthy dwellings” were added, as a right which those who cannot 
protect themselves, are entitled to claim at the hands of the Govern- 
ment, on precisely the same ground as the community at large seek 
protection from fraudulent weights and adulterated food. “ As yet 
the necessity of protecting life from the influence of poisonous dwell- 
ings has not practically been acknowledged, though the principle is 
in the statute book.” 

The striking contrast which the homes of large masses of our 
working population present to all that is essential in a healthy 
dwelling, renders them not only a painful study, but also a just 
cause fur national humiliation.* I have felt it to be such when 
endeavouring, on the Continent, to press attention to those sanitary 
ameliorations which are in all countries so greatly needed. It is 
true that kngland has taken the lead in associated practical efforts 
for the improvement of the dwellings of the labouring classes,t and 
that, for several years past, individual efforts have been made by 
some of the most exalted in station and social position. Legislative 
measures have al-o been adopted with the same end in view; but 
these being chiefly of a permissive character, but little, compara- 
tively, has been effected in producing any marked improvement in 
the domiciliary state of the masses of our working population in 
towns; if we except the state of the common lodging-houses, which, 
under “ operation of a compulsatory Act, have been very greatly 
lmproved. 

No words of mine can so vividly present a true picture of the 
scenes which may be witnessed withiu a short distance of our own 


people have to contend in 





* A well-known American writer says of England—‘‘ The pauper lives 
better than the free labourer, the thief better than the pauper, and the 
transported felon better than the one under imprisonment”—a contrast 
which could not have been drawn until, through the philanthropic labours 
of Howard, the “ gaol fever” had been ished from the precincts of our 
prisons. We learn now, from the annual report of the Brixton Prison, 
that, in 1857, whilst the needlewomen of died at the annual rate of 
34 in 1,000, the death rate of yf -y~~y who were healthy on their 
admission into that prison, was, for the same period, only 13°6 per thou- 
sand, a rate singularly coincident with that in the model lodging houses of 
London, to which I have referred. 


na So Oe Te naan of the Dodiinen of tho Lahouring 
Classes,” which is published in the Transactions of the National Association 

of Social Science, at the held in Liverpool, 1858, 
I have dwelt at some length on the efforts made England, as well as on 
those in other countries, 








doors, as those of the Earl of Shaftesbury, in a preface to the pub- 
lished report of a very remarkable address lately delivered by his 
lordship in the House of Lords, “The domiciliary state of whole 
legions of our fellow-citizens has been with me, for some time, a sub- 
¥ of observation and inquiry: and I do not hesitate to assert that 
t lies at the root of nineteen-twentieths of the mischiefs that we 
seek to redress. Not only the actual dwelling, but the situation of 
it, the character, physical and structural, of the locality, whether it 
be street, or court, or alley, or some deep, dark, and poisonous recess, 
never penetrated, except by its own wild and unknown inhabitants, 
must be included within the term ‘ domiciliary state;’ and in those 
places—low, narrow, with a death-like darkness, impervious to light 
or air (the work of greedy speculators uncontrolled by law)—are 
aggregated all the fearful influences that breed evil, and neutralise 
good wherever it seeks to establish a footing among those neglected 
classes. Fever and disease of every kind prevail: a poor standard 
of physical strength, the result of the fetid atmosphere they inhale 
by day and by night, deprives them of power to do able-bodied 
work; while loss of energy and depression of spirits drive them to 
seek life and support in vice and intoxication.” 

“Their modes of existence are sometimes diametrically opposite. 
A large mass is found in the perpetual din and whirl of close-packed 
multitudes. A smaller, in the remote and silent retreats of filth and 
pestilence (through which no thoroughfare passes), dwells in a kind 
of savage solitude, seldom emerging by day from their hiding-places, 
and rarely visited. But whether in great or small numbers, wheter 
in the most active or the most tranquil quarters, all are equally shut 
out from the possibility of domestic life. A dvzen families in a 
single house, though barely sufficient for two; as many individuals 
of both sexes and of ail ages in a single room, the common and only 
place for cooking, washing, and sleeping; the want of fre-h air, the 
defect of water, of every decency, and of every comfort, give proof 
enough. We need not wonder why the gin-shop and the tap-room 
are frequented ; why the crime of incest is so rife; why children are 
ragged and ignorant, and the honest dignity of the working man’s 
home degraded or forgotten. These poor people, by no fault of their 
own—for they did not create the evil, nor can they remedy it—are 
plunged into a social state which is alike dishonourable and unsafe 
to our common country.” 

Lest it should be supposed that the evils which, thus photographed 
by a master hand, present so dark a picture*’of human wretchedness, 
only exist in the metropolis,t I will give two or three examples of 
the state of things in our provincial towns, after first quoting from 
a recently-published work by a lady whose Christian efforts have 
brought a much into personal contact with a western suburb of 
the metropolis. My own observations lead me to know that her 
experience is but an illustration of what may be met with in many 
other spots round London. 

Mrs. Bayly, in “ Ragged Homes, and How to Mend Them,” justly 
says:—One of the greatest obstacles which meet those who are 
striving to improve the homes of the poor is the construction of 
dwellings. There are whole streets of houses in this neighbourhood 
whose py gives you the idea that they were originally 
designed for a higher class of people; and yet the builder must have 
known that the supply of such houses was already much beyond the 
demand, and that if let at all, the inmates must be poor. Nothing, 
however, adapts them for this class of inbabitants. Five or six 
families may occasionally be found in one such house, with no more 
provision for health, comfort, and decency, than ought to be made 
for each one. The houses professedly erected for the poor are still 
more deficient. They are sometimes built below the level of the 
road, so that the drainage is to them, instead of from them. The 
basements are consequently fearfully damp, and the whole atmo- 
sphere in every part of the house is impregnated with the effluvia 
from the stagnant sewage. + 

“The materials santo in buildings are so bad, and the workman- 
ship so inferior, that the floors are always looze, and every thing 
seems constantly getting out of order. We have whole streets of 
small six-roomed ) owe lct out entirely to the poor; so that three 
families frequently live in one house. There is no outlet to the air 
at the back of these dwellings, either by door or by window. One 
long blank wall is all that is to be seen. Frequent illness prevails 
among the inhabitants of these streets, and 1 can never forget the 
scenes presented there during the visitation of the cholera.” 

After mentioning a case of horror, alas! too much like others fre- 
quently occurring in these inhuman abodes, and which, if they were 
only represented in wax, as the ravages of the plague are in the 
museum at Florence, we should turn away from them with a 
shudder, and never forget them, the writer depicts with so much 
fecling and clearness the necessary results of a state of things which 
those who have long thought on the subject are increasingly con- 
vinced can be remedied by no other means than such Government 
interference as would effectually counteract the reckless ignorance 
and the heartless cupidity of the owners of such property, that I 
cannot abstain from quoting another passage. “I sat down, as soon 
as I reached home, and wrote a letter to the editor of the 7imes, 
describing the scenes I had witnessed that morning, calling his 
attention particularly to the construction of those houses; and then 
asked, in the bitterness of my heart, if, with all our extensive and 
costly paraphernalia of Government, nothing could be done to stop 
this awful waste of comfort, health, and life. The importance of 
the subject at once commended itself. The narrative not only 
appeared, but was backed by every argument and appeal that the 
talented pen of tke editor could bring to bear upon it. But there it 
ended: no steps have been taken to make the construction of such 
dwellings contrary to the law of the land. Many fathers, mothers, 
and children, too, have since died in those streets; only in these 
cases by lingering fever, instead of by sudden cholera. Surely the 
cries of distress must have ascended again and again, and have 
‘entered into the ears of the Lord of Sabaoth !’ 

“ But there is a still darker side to this grievance. The death of 
a few is less calculated to excite our compassion than the miserable, 
a age existence of the many. When I see the little boys and 
fi 3 playing before the doors, often with crooked backs or crooked 

imbs, with emaciated forms and faces, if not with still more un- 
mistakable marks of disease, 1 cannot help thinking, ‘Are these 
boys to be our future working-men, upon whose sinew and muscle 
we are to depend for cultivating our soil, constructing our railways, 
sinking our mines, and defending our country; and are these girls 
to be the mothers of the next generation ?’” 

On the state of the lower class of dwellings in our provincial towns 
we have the evidence of innumerable official reports. In one of them 
we learn that “ at Leycester the worst houses are to be found in the 
old quarters of the town; they are the habitations of the working 
classes and the poor, and are faulty both in arrangement and struc- 
ture. For instance, there are eleven houses of one room each, at 
first used as pigsties, but the speculation fuiling, they were converted 
into dwellings, each 14 ft. by 10 ft., and 1 ft. 6 in. high, with an 
average of five persons in each room.” 

Of Swansea we know, on the authority of the mayor, that in a 
sanitary survey of the epidemic districts there were found in five 
consecutive cottages in one street, seventeen, thirteen, eight, ten, and 
tweive inhabitants; each house had two sleeping apartments, the 
largest, 10 ft. by 8 ft., the other only 8 ft. by 6 ft., giving a total of 
sixty inhabitants shut up in ten rooms, not too large for the re- 
—_—- of ten persons; and as a necessary consequence, some 
orm of disease was always present. 

In the town of Hertford, out of 294 court-yards or alleys close and 
confined, without entry from the main street, and mostly terminated 
by a cul-de-sac, only thirty-two have any outlets at the back 
made for ventilation. Referring to such places, it has been remarked 
by Mr. Rawlinson, that “in the towns formerly occupied by an 





* Must not the mere remembrance of such a picture as this restrain us 
from yielding an unqualified assent to the words lately uttered by one of 
our most eminent —** This country is making most wonderful 
progress in everything that constitutes national greatness and prosperity !” 

+ The illustrated and very graphic descriptions given by Mr. Godwin in a 
recent work, entitled **Town Swamps and Social Bridges,” may enlighten 
those wl.o are at all sceptical on this subject,—H. R. 
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agricultural population, and afterwards adapted to receive ari in- 
crease of artisans and manufactories, it is universally the custom t@ 
convert old and decayed manor-houses or other buildings of any 
extent into a number of dwellings; but the requisite attention to 
sewage, ventilation, and other accommodation demanded by the in- - 

d ber of inmates, seems quite forgotten, and they are left to 
make the best arrangement they can for themselves, when, in fact, 
the most careful supervision should be exercised by the proprietors.” 
In another report, the same gentleman, after naming ten northern 
towns, says—“ There are blocks of houses and tenements which no 
remedial measures can ever make healthy dwellings, because the 
construction prevents free ventilation, and the sun can never shine 
within the crowded area, or even the light of day break the con- 
tinuous night in which many of the poor at present exist.” 

The physical result of such a state of things, wherever found, has 
been already spoken of, and may be illustrated by a single example, 
taken from the Report of the Assistant Commissioner to the Metro- 
politan Police made in March, 1859 :—‘ The occupant of one room 
said, ‘I was a strong healthy man when I came into this court four 
yes ago; now I am fast sinking into the grave. I have searcely 

ad a day’s health since I have been here.’” Viewing the results in 
their moral and religious aspect, the present Bishop of Ripon, when 
rector of the parish of St. Giles’s-in-the-Fields, thus wrote :—* Tlié 
physical circumstances of the poor paralyse all the efforts of the 
clergyman, the schoolmaster, the Scripture reader, or the City 
missionary, for their spiritual or their moral welfare. * * * Every 
effort to create a spiritual tone of feeling is counteracted by a set of 
physical circumstances which are incompatible with the exercise of 
common morality. Talk of morality amongst people who herd men, 
women, and children together, with no regard of «ge or sex, in one 
narrow confined apartment! You might as well talk of cleanliness in 
a sty, or of limpid purity in the contents of a cesspool! ” 


A scene in Lisson-grove, the north-western St. Giles’s of the 
metropolis, is thus described by a lady, the well-known author of 
“The Missing Link :”"—" The heart siohens at the sight of degraded 
lads and girls, lost to every sense of decency ; and one can only ask, 
Where were these brought up, and whence do they swarm forth, to 
mock the God of Heaven, and detile the air they breathe? Whence? 
Let those who know them lead you to their homes, or truly their 
* dens '—back kitchens, 8 ft. square, with broken floor and window—- 
where the mother, drunk, sits on an old tin kettle in the midst: she 
has on one garment and a tattered shawl, but her baby has nothing ; 
and a three-year old child, crippled by a fall from a chair, and with 
one eye cut out, has nothing; or to rooms where each corner has its 
family, and where one lies dying of starvation and another of small- 
pox. Such is the close of life to thousands in London. City 
missionaries and Scripture readers know it; medical men know it; 
the clergy know it; but the gulf of misery is immeasurable, and it 
is given up in despair, ‘These homes make these people, generation 
after generation. Would it have been thus if the Christian women 
of London had long ere this found their true mission, and fulfilled it? 
Mothers make homes, and mothers make ‘ dens,’” 

I offer no apology, in addressing a iadies’ association, for having 
quoted at such length the writings 0 two ladies, who devote both 
time and talent with so much Christian zeal to the carrying into 
effect their well-devised plans for promoting the temporal as well 
as the spiritual benefit of their suffering fellow-creatures. In regard 
to such ellorts, 1 most cordially ag.ee with an eminent clergyman 
in the north, Dr. Guthrie, when ue says:—* The grand pf only 
sovereign remedy for the evils of \|\s world is the gospel of our 
Lord Jesus Christ. But he rather hinders than helps the cause of 
religion who shuts his eyes to the fact, that in — souls, as in 
curing bodies, many things may-be important as auxiliaries to the 
reme y which cannot properly be considered as remedies. In the 
day of his resurrection, Lazarus owed his life to Christ; but they, 
that day, did good service who rolled away the stone. They were 
allies and auxiiaries.” 

The prevaili * sanitary defects in the homes of our rural labour- 
ing population have yet to be noticed. Although much has latel 
been done by many landowners to improve the cottages on their 
estates—and instances might be named in which a sense of duty, in 
this respect, has been manifested by a princely and, at the same 
time, judicious expenditure—it is a lamentable fact, that there are 
but few counties where there are not a great many cottages around 
which the external air may be good pod circulate freely, but their 
aspect is such that the sun’s rays never enter the dwelling, or the 
site is remote from good water, or the drainage defective. The 
walls, the roof, or the floor, perhaps all of them, admit the external 
humidity. The windows are badly constructed for the purposes of 
light and ventilation. The rooms are very low, and too few in 
number for a family; indeed it is rare to find more than one or 
two bedrooms in an old cottage, although three are evidently indis- 

nsable to the health and moral habits of a family with children of 

th sexes. 

In some instances which have fallen under my own vbservation, I 
regret to say that the want of judgment in the selection of plans has 
led to the building of cottages, more particularly in the neighbour- 
hood of manufacturing towns, which by no means combine all the 
requisites of a healthy dwelling. In other cases an unnecessaril 
heavy expenditure has been incurred, whereby an impression is 
created that, even under favourable circumstances, the mvuderate 
return of 3} to 4 per cent. clear cannot be obtained from well-built 
cottage property.* 

This is not a suitable occasion for entering at length on the 
important question of pecuniary return for capital invested in the 
improvements of the dwellings of the labouring classes; were it so, 
I might quote the words of the Duke of Bedford, and other 
distinguished landowners, who have placed its bearings with regard 
to the proprietors of land in their true aspect; and | could show 
that from 4 to 5 per cent. clear of expenses, and in some instances a 
higher rate, has been realised in towns from newly-built improved 
dwellings in a sutlicient number of instances to prove that, with 
the exercise of a sound discretion and careful management, a return 
may be obtained which is about equa! in percentage to the average 
protits of the nine great railways diverging from the metropolis, 

It would, however, be unreasonable to expect that those who, 
whatever may be their zeal in the cause, have not the requisite 
knowledge, can themselves conduct with pecuniary success under- 
takings which are so practical in their character. With great 
justice and feeling does Mis Nightingale say, “What cruel 
mistakes are sometimes made by benevolent men and women in 
matters of business, about which they can know nothing, and 
think they know a great deal.” . 

As bearing on the question of pecuniary return, I may add, that 
one important result which would inevitably follow the legal 
enforcement of a good sanitary state in all dwellings let in apart- 
ments to pay a low weekly rent must be, that those who now 
obtain a large profit out of the necessities of the poor would be 
forced either to effect the much needed improvement of the dwellings 
themselves, or to part with them on equitable terms to those who 
might be willing to make the necessary outlay in anticipation of 
a reasonable but not extravagant return. At present such property, 
if sought after, can only very occasionally be obtained at a price 
which, with the heavy expenses of repairs and the maintenance of 
old buildings, will yield a fair rate of interest. 

It is gratifying to know, that the results of all the efforts made to 
improve the homes of the working classes have, in regard to the 
occupiers, been most encouraging. In order to show how tly 
employers of labour may, in this respect, promote the weliare of 
their dependants and their families, | instance two cases which, 
though they differ greatly in many respects, are both calculated to 


* Benefit building societies present an important ro- ft vid- 
ing improved dwellings for the working classes, and any j Veavies 
given to the bers, in the selection of their , May essentially con. 
tribute to the acquisition of a ‘healthy home.” In many places on the 
Con societies have been formed b: —_ persons to build 
suitable houses, and to afford facilities which enable working classes to 
become the owners of their own dwellings; the parties advan ing the 
money teing satisfied with 4 per cent, interest, avd the secuity of @ 
sinking fund to pay off the capital, . 
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stimulate and encourage to similar efforts for the relief of those who, 
through the wretchedness of their homes, are sunk into a reckless 
state. 

Lord Pal ton, in add a meeting lately held at Romsey, 
said, “ When a cottage is in such a ramshackle state that it is im- 
possible for the wife to keep it clean, she becames a slattern, every- 
thing yoes to ruin, the man is disgu-ted and flies to the beer-shop. 
If, on the contrary, the wife feels that s!\e can, by a little exertion, 
make the cottage decent and respectable, she does so, and then the 
man enjoys the comfort and happiness of his home, stays away from 
the beer-shop, and the sum of money he would spend in liquor goes 
to the benefit of his wife and children. I had an example of tbat in 
a double cottage of my own. It was in a dreadful state; the walls 
were not air-tight, it had a brick floor, a bad roof, and everything 
uncomfortable. The people who occupied it were slovens and 
slatterns, and quarrelsome ill neighbours. At a small expense it was 
made tidy—boarded floors were put down, a little porch erected, 
with a wood-house and other conveniences, and from that moment 
these people altered entirely their character, altered entirely their 
conduct, became well-conducted people and good neighbours, which 
they had never been before. * * * Depend up nit, a very great 
deal can be done at a moderate expense towards making old cottages 
decent and comfortable.” -. 

The other case was mentioned to me in Paris, when inquiring as 
to the disposal of a legacy of 50,000 dollars, left by the late American 
ambassador, Mr. Abbott Lawrence, for building model houses in 
Boston. My informant, Professor Beck, of Harvard College, U.S., 
as a practical illustration of the benefits resulting from individual 
efforts, said, “Shortly after engaging an out-door servant, who 
was a native of Ireland, 1 had much reason to complain of neglect of 
duty, and learnt indirectly that the man was intending to aband 
his wife and children. A serious conversation with him, and a 
representation of the cruelty and wickedness of bis conduct, led him, 
without otiompting @ justitication, to acknowledge, after some hesi- 
tation, that he felt discouraged; he was desirous of keeping his 
family in a re-pectable condition, and e ‘ucating his children, but he 
was obliged to keep them in a miserable neighbourhood, occupied by 
people of the lowest character, who, cld and young, gave themselves 
up to intemperance and other vices; he fyund it impossible to pre- 
vent the evil effects of such a neighbourhood upon his family, 
especially his children; he ad not the means of procuring a better 
habitation, and did not know what todo, This conversation having 
directed my attention to th» importance of proper dwellings for this 
class of ple, and entertaining in other respects a favourable 
opinion of the man, who had recrived « good common schocl educa- 
tion, after some reflection | proposed to him, tnat if he could tind a 
small piece of land in a res; ectatle ueighbourhood, 1 would advance 
the money for its purchase, and fo the building of a suitable house. 
He seized the proposition with great eagerness; he found a piece cf 
land. and a house was built. This change from a bad to a good 
dwelling was the saving of the man and his family. The house is 
so large that he lets a portion of it to one or two other families. ‘The 
rent thus received is more than suflicient to pay the interest of the 
debt, and the eurplus of his wages has gone to pay off the principal. 
The man remained in my service eight years, until I left to make a 
tour of two years in Europe. The prosperity of the man continues. 
His habits of industry and thrift are confirmed.” 

After instancing these two cases of a successful application of 
remedial meagures, it may be useful, in closing, to recapitulate brietly 
the various means throug! the use of which the dwellings of our 
working population can be rendered “ healthy homes.” 

They may be ranged under the three heads of—Government mea- 
sures; the aciion of public bodies, of the employers of labour, as well 
as of voluntary associations ; and personal influence. 

In England, where every man’s house is said to be his castle, 
legislative interference can only be anticipated to a very limited 
extent, beyond the enactment of general ney J laws, and those 
which are strictly of a permissive character, or calculated to favour 
the action of individuals and of associations, in providing improved 
dwellings. A step further in advance—one which has proved most 
successful—has been taken in the regulation of common lodying- 
houses; and not until the same principle is applied to the enforcing 
of u good sanitary condition, with suitable arrangements in all tene- 
ments in towns and populous neighbourhoods, let at low weekly 
rents, can it be anticipated that the miserable dens,* in which large 
masses of our population at present herd, will !e cleared of their 
filth, and rendered fit for the occupation of human beings. Within 
the jurisdiction of the corporation authorities in the City of London 
such a power was conferred in 1851, and is gpd exercised under 
the supervision of the medical officer of health, to the great benefit of 
the poor, and a marked diminution in the returns of mortality, which 
have fallen since that date from 25 to 23 in 1,000. 

By a standing order of the House of Lords, provision has been 
made for ascertaining the necessity of enforcing the construction of 
suitable dwellings for the working classes, in lieu of such as may be 
demolished, under powers granted by Parliament for the carrying 
out of pup! ¢ improvements, or the works of large companies, such as 
docks, railways, &c. The non-enforcement of such an obligation 
has led to incalculable n.isery and evils in our own metropolis, as 
well as in that of a neighbouring country. 

Legislative interference is also much needed to provide a remedy 
for the evils arising out of the selfish system pursued in some 
‘close pari-hes,” of pulling down cottages, in order to obtain relief 
from a burden which is thereby thrown on a neighbouring parish. 

The building of small bouses on undrained ground, and without 
proper sanitary airangements, should, as a fruitful source of sick- 
ness, and consequent expense to the public, be entirely interdicted. 

Public bodies, inc'uding many departments of Government, railway, 
and other commercial companies, as well as the regular employers of 
working people generally, whether they be agriculturists, manufac- 
turers, owners of mines or quarries, have itin their power greatly to pro- 
mote the well-being of those whom they employ, by caring for their 
domiciliary condition, and by either providing suitable dwellings for 
them—which may generally be done, with ample security as to the 
cost—or by aiding them to form among themselves well-constituted 
associatious for the carrying out of that object. In other instances, 
existing dwellings may, as we have shown, be greatly improved at 
a moderate cost. 

The construction of model dwellings, by associations formed for 
that purpose, as well as the renovation of old houses, have prove:! in 
some places of great vulue as an experimental and pioneering move- 
ment, irrespective of the immediate benetit conferred on their occn- 
pants, and their immediate neighbourhood. The pecuniary returo, 
of névessity, greatly de, ends on the judgment and care exercised in 
the selection of sites, and in the arrangement of the plans, as well as 
on watchful and economical management. 

The practical results of the personal interest taken in this object by 
his Royal Highness the Prince Consort, in connection with the Great 
Exhibition of 1851, have been manifested in several instances by the 
ena accommodation for married soldiers; a want which led the 
ate Duke of Wellington to object to the placing the model houses in 
the barrack-yard, lest they should cause dissati-faction in the army. 
During the present session of Parliament £30,000 have been voted 
for this object. Amongst many examples of houses built after the 

eneral plan of those in the Exhibition, is an entire street, near the 
Shadwell station, on the Blackwall Railway, built by W. E. 
Hilliard, Esq., of Gray’s Inn, who has the satisfaction of having 
replaced a miserable range of dwellings with “healthy homes” for 








* I well remember seeing repeatedly in the metropolis a room about 
22 ft. by 16 ft., the ceiling of which could be easily touched with the hand, 
without any ventilation, excepting through some half-patched broken 
squares of glass, and in it were constantly lodging from forty to sixty 
human beings, men, women, and children, besides dogs and cats. The 
Lodging House Act has in this case operated a great retormation, but the 
want of power to extend its regulations further leaves a mass of untouched 
filth and misery ; for, as is said in the list report of the Assistant Commis- 
sioner of Police, 1859, ** All the evils which that Act was intended to remedy 
still exist, almost without abatement, in single rooms occupied by fami- 
‘oe rooms so occupied being exempt from the operation of the 





112 families, which return him between 6 per cent. and 7 per cent. 
clear on the outlay of about £14,000. 

With regard to personal influence, if ladies throughout the length 
and breadth of the land would individually make themselves ac- 
quainted with the domiciliary condition of the working people in 
their own neighbourhoods, and would sympathise with them in 
their difficulties in this respect—a task vastly more easy than that 
to which ladies have devoted their time and talents, with so much 
zeal and wisdom, in visiting our prisons and hospitals—the sights 
they would witness, and the reflections which must arise therefrom, 
would compel them to exert all their influence in promoting the 
greatly-needed reform. 

Although the power of aiding directly in the removal of existing 
structural defects in the dwellings of the poor is not very generally 

ssessed by ladies, their influence may be exerted with the greatest 

enefit in pointing out to others the necessity for, and in persuading 
them to carry into operation those remedial measures which have 
already been referred to. There is, moreover, a field for the exercise 
of influence in which ladies may labour, and have done so most 
efficiently. They can impart instruction, can exhort, encourage, 
stimulate, and, above all, can manifest that sympathy which shines 
with such attractive lustre in the crowning grace of Christian 
charity. 

heme those practical duties, of which the necessity and advan- 
tages may be pointed out to the wives of working men, one of the 
first in importance is, that she should be “a keeper at home,” and 
attend to her househuld duties as well as to her children; for 
without this a dwelling may possess all the conditions essential to 
health and morality, and yet the occupants be comparatively little 
benetited by its advantages. 

Ladies can exercise a personal influence, by either teaching, or 
causing to be taught, the benelits resulting from a free admission of 

ure air, of personal and household cleanliness; and they can faci- 
fitate the obtaining of such articles as whitewash, brushes, and ven- 
tilators, as well as the mending 0! broken windows; they may also 
enforce, more especially on wives and mothers, a careful attention to 
the many details which conduce so much to health and domestic 
comfort, and render home attractive, rather than repulsive, to bus- 
bands and sons. They can likewise be instrumental in promoting 
those habits of temperance which enable husbands to expend on 
home comforts “ the fool’s pence” whereby the publican is so greatly 
enriched, to the impoverishment and incalculable injury of the 
labouring classes. 

Ladies have, by the bestowment of premiums and rewards for the 
best-kept cottages, in many places conduced to the health and the 
comfort of their occupants. They have also exercised a most bene- 
ficial influence, through personal intercourse, and what has been 
aptly called “ Mothers’ meetings,” conducted in a spirit of Christian 
kindness, with the aim of teaching the poor to belp themselves. 

The obligations of the Divine command, “Thou shalt love thy 
neighbour as thyself,” have been further recognised by ladies in the 
organisation and in the personal superintendence of a female agency, 
which combines a social or domestic mission with the carrying to 
the dwellings of the masses of our town population that book, in 
regard to which experience proves that the heartfelt reception of its 
sacred truths is the best security for a lasting abandonment of those 
evil ways which debar so many the enjoyment of a “ Healthy 
Home.” . 

With such numerous examples of effort in various directions, it 
can scarcely be necessary to add, that but few who, actuated either 
by a sense of Christian duty, or by the lower motives of self-interest, 
or of patriotism, sincerely desire to improve the homes of the work- 
ing classes, can fail of tinding some suitable channel through which 
to promote this important and much-needed object. If any remarks 
or suggestions I have mate should contribuce thereto, my aim in 
offering them for consideration will be answered. 








INSTITUTION OF MECHANICAL ENGINEERS. 


Yesterpay (Thursday) week the reading of papers was resumed 
in the Lecture Theatre of the Midland Institute, Birmingham, Mr. 
James Kennedy, of Liverpool (President of the Institution) took the 
chair, and amongst those pr-sent were Messrs 8S. Thornton, J. F. 
Ledsam, W. Ma hews, J. Fenton, Adams, Siemens. Aerts, S. H. 
Blackwell, Clift, J. Cochrane, S. Lloyd, Richardson, Dunne, Cooper, 
Fernie, Hertley, Saunders, F. Smith, Fothergill, A, B. Coch- 
rane, &ec. &c. 

The tirst paper read was one on “ Aerts’ Water Axle-boxes,” 
prepared by Mr. Sampson Lloyd, of Wednesbury. It set out with 
the observation that notwithstanding the attention of engineers and 
carriage builders had been directed, for many years, to improve- 
ments in axle-boxes, yet that all these improvements had included 
the use of oleaginous matter as a lubrica or, though it was very well 
known that there was an inherent defect attached to such a material. 
‘The essential conditions for a good method of lubrication were—tirst, 
that there should be a constant and abundant supply of pure 
lubricating fluid; and secondly, that the working part should always 
be kept free from foreign substances. {hese conditions were succ ss- 
fully fulfilled in M. Aerts’ water axle box. The principal feature 
in it was that water was used as the lubricator instead of oil or 
grease. Its construction is simple. On the end of the axle a cast- 
iron disc is tirmly fixed, and works in a reservoir of water. When 
the carriage moves, the disc tur ing round with the axle, raises the 
water with centrifugal force of its rotation into the upper part of the 
axle-box, where it is caught by a brass scraper, discharged into an 
inclined spout which conducts it directly over the axle, and thus 





lubricates the bearing completely and continuously. The lubrica‘ion | 


thus commences as soon as the carriage is in motion, and the 
quantity of water lubricating the bearing is increased in proportion 
to the velocity of the rotution, since the faster the disc turns the 
greater is the quantity of water carried up with it. The brass bearing 
and the axle are greased to prevent oxidation, and a box of grease is 
attached to the invention in case of any accident with the water. 
The paper set forth that it had been tried on the Great Northern and 
the Eastern Counties Railways. ‘The result of the former was that in 
respect to a carriage running for a period of five weeks over a total 
distance of nearly 10,0U0 miles, it was found that the brass bearings 
of two wheels supplied with water axle-boxes had not diminished at 
all, and that two supplied with grease had lost 6} ounces. Tie water 
boxes ran upwards of 7,000 miles without requiring to be replenished 
with water. The result on the Eastern Counties Railway was 
equally satisfactory. 
oil or grease was saved, and it was calculated that a considerable 
amount of traction resulted from the almost total absence of friction, 


It was stated tuat by this method the cost of | 


while the wear of the brasses and journals was reduced to a mini- | 
mum.—Mr,. Lloyd said the little experience he had had with the | 
inveation had been perfectly satisfactory, both as regarded the axle- | 


box itself and the application of it, not only to carriages, but to 
shafting which revolved at a rapid rate. 
some mills at Staleybridge, with great success. Mons. Aerts was 
present, and would answer any question put, or give any expla- 
nation. 


it had been applied in | 


although he has had but a short time to test the matter, Mr. Black- 
well expressed his conviction that the coke thus made would be of 
a far better quality than that produced by the ordinary means. He 
also believes that the various products of distillation which have 
hitherto been allowed to escape and vitiate the atmosphere, may be 
extracted and made use of, not only for the purposes of every-day 
life. but even for the purposes of decoration and ornameat. 

Mr. Clift expressed a doubt as to whether the invention was 
capable of being put to = 4 practical use—an objection which was 
met by Mr. Blackwell with the assertion that he had had it in 
operation three months. 

Mr. Mathews, after passing a high eulogium on the genius and 
erseverance of Mr. Blackwell, combated the objections raised by 
Mr. Clift, and expressed his confidence in the utility of the inven- 

tion. 

Several other speakers spoke in similar terms, and a vote of thanks 
was eventually passed to Mr. Blackwell. 

The third paper, contributed by Mr. John Cochrane, of Woodside 
Ironworks, Dudley, gave a description of a machine for drillin 
instead of punching holes in wrought-iron. The machine describe: 
was designed for the purpose of drilling a large number of holes in 
some wrought-iron plates, required for the erection of the new rail- 
way bridge over the Thames at Hungerford, a piece of work in 
which the ordinary system of punching was aot sufficiently accurate. 
A drawing of the machine was shown. The plate to be drilled is 
placed on a table and surrounded by a wrought-iron frame, securely 
bolted to the table, within which the plate is accurately adjusted to 
the proper position by set screws at each corner. The table is then 
raised by water pressure, and pressed against the drills by an accu- 
mulator. Of these drills there are eighty. ‘They are driven at a 
speed of from forty to fif:y revolutions per minute, at a pressure of 
2U tons on the table, an at this speed the entire eighty holes, of 
1 in. diameter, are drilled through a §-in. plate within fifteen 
minutes. ‘he drills Jast, on an average, about ten hours without 
grinding. The power required to drive one machine with eighty 
drills is about ten-horse. A disc:ssion followed, in which the defects 
of the system of punching holes in wrought-iron were admitted to 
be very great and very numerous. Besides their want of accuracy, 
it was stated that they tended to bend tle iron and throw it out of 
shape ; and, as applied to boilers, Mr. Cochrane expressed his convic- 
tion that, by weakening the iron, they were the cause of many 
explosi The ingenuity and utility of Mr, Cochrane’s invention 
was admitted on all hands, and opinions were freely expressed that 
it could be eventually applied to general uses, although such a result 
may not appear by any means clear at present. 

A vote of thanks was accorded to Mr. Cochrane for his paper, and 
the excellent diagrams he had broug’i to illustrate it. 

The fourth paper was one supplied by Mr. Smith, of Brierly-hill, 
through Mr. B. Cochrane, of Dudley, and contained a description of 
the Round Oak Ironworks, recently erected by the Earl of Dudley. 
It was supplied in anticipation of the visit to be paid to the works by 
the members of the institution to-day. The works consist of a 
building 480 ft. long, 138 ft. wide, and 20 ft. high to the underside of 
the eaves. It has two warehouses, each 120 ft. long and 40 ft. wide. 
The sides of the works are open, and the roof, which covers 76,000 
square feet, contains louvres for ventilation, and passes off the rain- 
water throuzh the cust-iron columns upon which it is supported. 
The floor is mostly covered with cast-iron plates. ‘fhe boiler houses 
and stoke holes are all roofed over, and each has a chimney stack 
120 ft. high, with a flue area of 7°639 ft. at the bottom, and 4°6 ft. at 
the top. The fuel for the boiler is shot out of trucks into subter- 
ranean pens, down which it rolls almost to the mouths of the tire- 
grates. The ashes from the boilers are removed by an underground 
railway, and thus much of the heavy work of the place is carried on 
not only underground, but unseen by a casual visitor. All the 
buildings are on a k vel with the West Midland Railway, which 
passes close to the works; and a branch from it ramities into every 
part of the premises. ‘The canal is 23 ft. below the general level of the 
works, and hence goods can either be brought in or carried away 
by either railway or water. The works are divided into three 
parts. The centre is the forge mills containing hammer and shears, 
with engine for driving them. One of the wings contains a 21-in. 
plate mill, and a 16-in. merchant mill; while the other comprises a 
12-in. mill, and 8-in. guide mill. The engine is high-pressure, non- 
condensing, with a 30-in. cylinder, and a 3-ft. stroke, making sixty 
revolutions per minute. The steam is su-plied to the engine from 
three groups of five cyliudrical egg-ended boilers, each 5°6 ft. in 
diameter, and 32 ft. long. The pressure of steam is kept at about 
40 1b. per square inch. Motion is communicated from the engine 
shaft to the torge mills by gearing. ‘Two sets of rolls are employed, 
one pair ranging from 12 in. to 9 in., and the other from 9 in. to 2 in. 
The forge hammers are driven, the one by straps, direct from the 
engine-shaft, and the other by a wheel. The hammer weighs 11 ewt., 
the anvil 12 ewt., and the anvil block 18 tons. The shears stand 
with their jaws raised 2 ft. above the floor line, and are worked by 
wrought-iron connecting rods, which, like the greater part of the 
machinery, work underground, in order that they may not impede 
the workmen. ‘The 16-in. mill contains three pairs of rolls, cropping 
shears, and circular saw, and the other mills are similarly provided. 
Afier describing many other matters of detai!, connected with the 
works, and the working of the works, the paper drew attention to 
the importance of keeping the quality of the iron, rather than the 
quantity to be produced, in view, in order that we might still retain 
the superiority we had gained over other countries. An animated 
discussion took place as to the various kinds of machinery used in 
the works, and especially on the merits and defects of steam hammers, 
which are altogether discarded from them. ‘The paper was accom- 
panied by well executed and complete diagrams. 

B. paper also received the deserved compliment of a vote of 
thanks. 

Mr. Fernie, of Derby, read a paper “On the Decimal System of 
Measurement, as applied to Boring, Turning, &e.” The paper 
especially addressed itself to the application of the decimal system 
of measurement to the securing of wheels on their axles. It advo- 
cated Mr. Whitworth’s system, and stated that while that system 
would enable a workman to work to the thousandth part of an inch, 
it was one which the workman could soon learn to adopt without 
difficulty. It also gave the results of its writer’s experiments to 
test its accuracy, and that these were in every respect satisfactory. 

Mr. Siemens, of London, condemned the system of Mr. Whitworth, 
and stated that his opinion coincided with that of the National 
Assoviation, who had devoted the whole of its attention to the 
subject —namely, that no decimal system of measurement would be 
complete unless it took the French millimetre for its unit. 

Other members of the association contended that the millimetre 
as a unit was scientitically a fallacy, and that therefore Mr. Whit- 
worth’s unit was at present as good as any other. 

After a somewhat lengthy discussion, a vote of thanks was passed 
to Mr. Fernie, ho promised to lay fur her information concerning 
his experiments before the institution. : 

The last paper, supplied by Mr. C. G. Mountain, of Birmingham, 
ce utained a description of machinery for crushing stones for 





| macadamising purposes. ‘The question of breaking stone by ma- 


Mr. Adams supposed that if M. Aerts’ invention possessed any | 


adventage it must be in point of economy, and he confessed that he 
could not see whence that economy came, because he did not believe 
auy saving it would effect in working would compensate for the 
first outlay. 

Mr. Cowper saw another objection to the invention in the injury 
it would sustain by the water becoming frozen in winter. 

Mr. Lloyd and Mr. Aerts combated the objections, and a vote of 
thanks was accorded them for their paper. 

Mr. 8. H. Blackwell, of Dudley, then read an interesting paper 
on “ A New System of Open Coking.” After describing graphically 
the old system, and pointing out its defects, the paper, with the aid 
of diagrams, gave a minuie description of that discovered by Mr. 
Blackwell, and showed that by it otherwise unproductive coal 
might be made productive, and productive coal made more pro- 
ductive. By a process of distillation, while the coke is being burned, 
large quantities of tar and ammoniacal liquor are produced, and, 


chinery, the writer said, had occupied some attention, and he 
believed the late Mr. George Stephenson had made some experi- 
ments at Mount Sorrel Quarry, but from many causes, principally 
the great wear and tear of the machinery and the uncertainty in 
production, they were discontinued, and he (the writer) believed 
that the machine forming the subject of this paper was the only 
instaxce in which the invention had been found to be commercially 
successful. Its origin rested with the Messrs. Ellis and Everard, of 
Leicester, who desired a machine something like the present to 
break stone which would otherwise have been wasted in the Mark- 
field Quarries, near Ashby, in Leicestershire. The design prepared 
by the Messrs. Ellis was placed in the hands of Mr. J. E. Hodgkin, 
of the Sutiolk-street Works, Birmingham, to construct a machine 
and make experiments therewith. Mr. Hodgkin relinquishing his 
business, it became the duty of the writer, who was Mr. Hodgkin's 
manager, to carry it into eliect. The machine was constructed, and 
the experiments made with it completely demonstrated the possi- 
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bility of the operation mechanically ; and subsequent experience 
had proved that it was successful commercially also. A minute 
description of the machine was then given, accompanied by some 
excellent diagrams. Specimens of the stone before and after crush- 
ing, together with gravel and dust, and wheels, after and before 
use, were also shown. The results are as follow :—In a ton of stone 
crushed for macadamising, there are 15 cwt. of finished stone, 3 cwt. 
of coarse gravel, 1 cwt. 3 qrs. of fine ditto, 14 Ib. of dus, and only 
141b. of waste. Seven men and a boy attend to both mills—for 
there have been two erected—and the production of finished stone 
varies from 60 to 80 tons per day of ten hours. The consumption 
of coal has been, for one mill and gearing, 24 cwt. per day, and for 
both mills 35 cwt. per day. - 

In answer to various inquiries, Mr. Mountain stated that the cost 
of the present machines, including the erection of the mills, and the 
cost of the experiments that had been made to bring it to its present 
state of usefulness, was £7,500. He believed that the cost of erect- 
ing another, no experiments being necessary, would be about £4,000. 

After some discussion, in which a favourable opinion of the inven- 
tion was expressed, a vote of thanks was passed to Mr. Mountain. 


Votes of thanks were then passed to the Local Committee, and to 
the Chairman, and the proceedings were brought to a close after 
having occupied about seven hours. 

In the evening, the members of the society and some of the most 
influential inhabitants of Birmingham dined together in the Music 
Hall, under the presidency of W. Mathews, Esq; the vice-chairs 
being occupied by Messrs. R. W. Johnson, A. B. Cochrane, and 
S. Lloyd, of Wednesbury. Lord Lyttelton was also present. The 
arrangemer.ts were of the most liberal kind. The orchestra was 
decorated with flowers, and a glee party, under the direction of Mr. 
Stimpson, who presided at the organ, discoursed harmonious sounds. 
Mr. Harker, a Leste, officiated as toastmaster. The usual toasts 
were given by the chairman. “ The Houses of Lords and Commons” 
was responded to by Lord Lyttelton, an * The Mayor and Corpora- 
tion” by the Mayor. “ The Town and Trade of Birmingham” was 
given by Mr. F. ith, and responded to by Sir John Ratcliff; 
* The Institution of Mechanical Engineers,” by the chairman, 
responded to by Mr. M‘Connell ; « The President of the Association,” 
by Mr. M‘Con — which Mr. Kennedy replied ; “ The Coal and 
Iron Trades,” by Mr. G. A. Everitt, responded to by Mr. 8. Lloyd ; 
“The Railway fe ests,” by Mr. Jafiray, responded to by Mr. E. 
Gwyther; “ ‘The Institution of Civil Engineers,” by Mr. R. W. 
Johnson, replied to by M. E. A. Cowper; ‘‘ The Local Committee,” 
and “ The Secret ” The dinner, a most abundant one, was 
a by Mr. Hatton, and the wines by Messrs. Burdett and 

abbs—an assurance that that essential part of the entertainment 
was admirably catered for. 

On the following day (Friday) the members continued their in- 
vestigation of the and coal distri ts and their manufactures. 
At 9.30 a.m. a special train, conveying about 250, left Birmingham, 
and stopped first at Soho, the pany pr ling to Messrs. 
Boulton and Watt's works, where several important contracts are in 
course of completion, including a screw for the Phaedon man-of- 
war, a large paddle centre for the Munster steamship, and various 
engines for Indian troop-ships. Considerable interest was mani- 
fested in a large wall iron planing-machine, which is as eflective 
for vertical planing as the old machines were for horizontal 
planing. From Soho the members proceeded to Oldbury, when the 
railway carriage works (Messrs. Johnson and Co.’s) and Messrs. 
Dawes’s ironworks were the objects of attraction. In the former 
several new carriages, of superior workmanship, for the East Indian, 
Indian Peninsula, and Eastern Counties Railway were exhibited, 
and also some first-class carriages, originally built for the Ferdi- 
nando Railway from Florence to Areggo, but in consequence of the 
war breaking out in the north of Italy the company failed in its 
engagements, and they were transferred to the Leeds, Halifax, and 
Bradford line. After going through the various portions of these 
extensive works, and partaking of luncheon provided by 
Mr. Johnson, the members of the institution proceeded to 
the ironworks above referred to. The principal object of 
interest here was ‘Arrowsmith’s patent horizontal rotating 
squeezing machine,” which, by means of the inside drum working 
in one direction, and the outer case in another, remuves the 
cinder which is always attached to the iron on its leaving 
the puddling furnace, end this performs the shingling in one 
operation, and turns the ron out quite ready for the puddle bar rolls. 
Messrs. Dawes have al Ta ented two other inventions lately. One 
of them is at work at W..iymoor, and consists of a refrigerating 
process for keeping the anvils and hammers cool by passing a 
stream of cold water through them, thereby making them more 
durable than they would be if exposed to the heating process which 
is an essential part of the old method. The other invention is that 
of passing hydrogen into the blast furnaces for the purpose of more 
effectually purifying the iron. From Messrs. Dawes’ works the 
company went by canal through the new Netherton Tunnel, which, 
being 2 miles long and 200 ft. beneath the surface, is in itself a tine 
specimen of engineering skill, to Messrs. Cochrane’s works. Here 
Mr. John Cochrane showed, and fully explained to the company, the 
new patent drilling machine, which formed the subject of a paper, 
read on the preceding day. The machine was in operation, drilling 
plates for the bridge to pass over the Thames at Hungerford, in 
connection with the Charing-cross Railway. Jobson’s patent turn- 
over table was also exhibited and explained. It is a patent by 
which the moulding of small castings is considerably facilitated. A 
third object of interest was a “patent expanding core bar,” for 
pace water pipes. This was also invented by Mr. John Cochrane, 
and while effecting a considerable saving in the loam employed in 
that process, entirely dispenses with the use of hay-bands, which has 
hitherto been absolutely necessary. Turntables for the Madras 
Railway, water cranes for the Cape Town and Madras railways, 
sugar pans for the West Indies, steam drilling, sawing, and pfaning 
machines—all occupied a share of attention and excited a considerable 
amount of interest. Thence the company wert to the Earl of 
Dudley’s new works «at Round Oak, which were decorated 
in a style befitting the occasion. As, however, these works 
formed the subject of a paper, of which we have just given 
an abstract, and which was read on the previous day, it will 
not be necessary to repeat the description. There were, never- 
theless, some samples of wrought-iron, including angle iron, 
cable iron, plating bar, and merchant bar, bent hot and vent cold, 
which were acknowledged by the practical men present to be 
superior to any quality of iron previously manufactured in the 
district. Having inspected the various departments of these exten- 
sive works, with their many ingenious appliances, the visitors were 
entertained at a sumptuous luncheon, laid out in one of the ware- 
houses, and supplied by Messrs. Lissiter, of Birmingham. Here 
the decorations were of the most magniticent description; ever- 
greens covered the roof and surrounded the beams supporting it; 
and flags, festoons of flowers, and mottoes covered the walls. 
Over the chairman’s seat was erected a canopy of evergreens and 
flowers, while at the other end of the room was erected a trophy of 
semen bannerets. The most interesting feature of the room, 

owever, were four wrought-iron bars, suspended from the ceiling, 
and literally twisted into close knots. The largest was 3} in. in 
diameter, and required an hydraulic pressure of 94} tons to bring it 
into the required form; the second was 3 iu. in diameter, and was 
twisted by a force of 85 tons; the third was 2 in. in diameter, and 
twisted by a force of 61 tons; and the smallest 1} in. in diameter, 
was twisted by a pressure of 22} tons. These specimens of iron 
manufacture formed the subject of admiring comment from all 
Present, especially as it was stated that they were twisted cold. 

The chair was occupied by Mr. R. Smith (the Earl's mine agent), 
and the vice-chair by his son, Mr. F. Smith. The company present 
numbered about 270, and included some of the most eminent 
engineers in the kingdom. 

After they had partaken of the luxuries provided for them, the 
president of the institution, Mr. J. Kennedy, proposed the health of 
the Earl of Dudle y in a brief and complimentary speech, in which 
he stated that the Earl had set a bright example to the manufac- 








turers around him by carrying out mechanical engineering to the 
greatest perfection. 

Mr. F. Smith was called upon to respond, and in doing so he said 
that in the name of the Earl and Mr. R. Smith, his representative, 
he welcomed them to the works, and felt bound to express the pride 
he felt at seeing such a concentration of the engineering talent of 
England around him—talent which, more, perhaps, than anything 
else, had conduced to raise their country to the high position it now 
occupied. Whatever the manufacturers of this country might do to 
maintain the position of the country, the efforts would be un- 
availing unless they were supported in their exertions by 
engineering skill, which alone could meet their requirements. 
He saw around him names whose reputation had extended 
to the most remote parts of America, and having visited 
some of the most important iron-producing districts of that 
country, he could tell them that unless they could succeed in 
producing iron that would equal theirs, some part of their trade 
would leave them. In_ speaking of the Earl of Dudley and his 
brother manufacturers, Mr. Smith observed that they all had but 
one object, and that was to supply the best possible railway bais and 
other descriptions of iron to the various countries of the world, and 
he hoped they would long have the opportunity of doing so; but if 
unhappily, any of those countries refused railway bars and other 
requisites of civilised life, and wished for something ot a different 
character, he was sure they would be able to supply them with iron 
in the shape of long and strong iron guns, and then the harder the 
iron the more telling would be the effects produced. Mr. Smith 
concluded by proposing the health of the President o! the Institution, 
which was cordially received. 

Mr. Kennedy responded, and expressed a hope that the same 
success would attend Lord Dudley which he had Eitherto enjoyed. 

The healtis of the chairman and vice-chairman followed, and 
the company soon afterwards left in a special train, provided by 
the West Midland Railway, to the Castle Siding, Dudley, from 
whence they proceeded to view the magnificent limestone caverns 
underneath the Castle grounds. The caverns were illuminated by 
about 70,000 candles and coloured tires. The etiect was grand in 
the extreme, surpassing any former illuminations, and calling forth 
continued exclamations of wonder from the gentlemen present, many 
of whom stated that they had never before witnessed a scene of 
grandeur at all equal to it. 

After singing the National Anthem in the caverns the party 
returned to Birmingham. 

The Foxyards at Lipton were visited by a portion of the company, 
and the cropping out of the 10 ft. coal at that place excited great 
interest, as we believe it is the only place in the kingdom where the 
system of “open” working can be carried on. 

With the excursion the public business of the annual gathering 
terminated. It was a reunion that will long be remembered for the 
very mauy pleasiug associations connected with it. 





THE LATE MR. ROBERT STEPHENSON, M.P. 


A meEtIxe of noblemen and gentlemen, friends of the late Mr. 
Robert Stephenson, M.P., was recently held at Fendall’s Hotel, 
Westminster, for the purpose of taking into consideration the mst 


respect for his memory. 

Lord Llanover was unanimously requested to take the chair, and 
in opening the proceedings, he observed, that to those who he saw 
around him it would be unnecessary to speak of the professional life, 
or the high scientitic attainments of the late Mr. Robert Stephenson, 
a worthy descendant of one of the greatest naiural geniuses this 
country had ever produced. George Stephenson had made his own 
way in spite of no ordinary ditficulties, and teeling the advantages of 
that education from which he had individually been debarred, !e 
strained every nerve to give to his son Robert the instruciion which 
had doubtless made him the clear-minded, well-informed man, from 
whose advice and assistance most of those present had derived 
advantage. After a professional career of no ordinary brilliancy, 
Mr. Robert Stephenson was enabled to repose on his laurels, and 
he devoted his time to the service of his country, within the 
walls of St. Stephen’s, that legitimate object of ambition for 
all men who conscientiously desire to perform their duties 
patriotically. In that sphere he was as much admired as in his 
own profession, whcre his varied acquirements entitled him to 
command attention, and where his uprighiness, his scrupulous 
feelings of honour, and his honesty of purpose, enabled him 
to take the first rank. There were, however, still greater claims to 
acknowledgment, not only from his professional brethren, but from 
the public at large. Mr. Robert Stepheuson had been, in the 
common acceptation of the term, a fo:tunate man; in his case this 
meant that he worked hard, and had taken care of what he had 
earned. Having thus accumulated a large fortune, he used it most 
nobly; never was a case of charity placed before him, especially if 
it was the case of a poor member of the profession, or of an indigent 
working man, that his purse was not widely opened; and for any 
institution where the benetits of education could be extended to the 
working classes, no application was ever made ia vain. For 
instance, when the Literary and Philosophical Institution of New- 
castle became embarrassed, he subscribed the muniticent sum of 
£3,000 to the funds, because in early life he had benetited by the 
opportunities otlered to him by that institution. To that society he also 
bequeathed the sum of £7,000, and to that and other scientitic and 
charitable institutions he left upwardsof £25,000. Of the privatechari- 
ties indulged in by Robert Stephenson, especially in seeking out the 
children of those who had befriended his father and himseif in early 
life, and in giving to those children good educations and advancing 
them in life, this was scarcely the place to speak, but it was due to 
his memory not to pass over in silence so admirable a trait of kind- 
ness, and of judgment in dispensing good. However excellent he 
might have been in a private capacity, it was not on that account 
alune that his friends had been summoned to meet and to’do honour 
to his memory. It was to initiate a public testimonial of their high 
appreciation of his talents as a professional man, taking a lead- 
ing part in the great movement of the introduction of rail- 
ways in this and in other countries; as a man of undeviating 
honour and probity; and as a great public benefactor, that this 
meeting had been convened. It might be asked why it had been 
delayed until so late a period of the session, The reason was this: 
—So n after the decease of Mr. Robert Stephenson, Lord Llanover 
put himself in communication with some of those friends whose 
opinion he felt it necessary to consult, and be was told by them that 
a movement was being made for raising a statue to the memory 
of the late Mr. Brunel, and until that was detinitely seitled they 
would rather not bring forward the question of a memorial to 
Robert Stephenson. Appreciating the delicacy of the feeling, he 
had abstained until the present time, although he felt more than 
anxious to see due honour paid to the memory of a great and good 
man to whom he individually felt under cousiderabie obligauions, 
When he (Lord Lianover) was called to the post of First Commis- 
sioner of Works, Mr. Robert Stepenson came to him and, in the 
kindest manner, volunteered to give him, at any and all times, his 
gratuitous assistance in the examination and the prosecution of any 
project for the public good. His services were frequently taken 
advantage of, and Lord Lianover was pleased to have an oppor- 
tunity of publicly ackflowledging the obligations he felt towards 
Mr. Rubert Stephenson, for this and many other considerate acts of 
kindness. It was not necessary to eularge upon the high pro‘es- 
sional position attained by their late friend, in the presence of so 
many civil engineers around him, to whom all he could say would be 
really a * twice told tale;” and he felt that nothing he could 





have an opportrnity of co-operating with the civil and mechanical 
engineers at the head of the profession, with the t capitalists 
who had benetited by the advice and the talents of Stephenson, and 
with the noblemen and gentlemen who had been his coadjutors in 
bis great works, or in the legislation of the kingdom. As the first 
subscriber he might appropriately mention Henry Weatherburn, 
formerly the driver of the “ Harvey Combe.” the first locomotive 
engine on the London and North Western Railway, who, in writing 
to the honorary secretaries, said: —* Having heard from a friend in 
London that it > shortly to raise a public memorial of 
respect to the late Mr. Robert Stephenson, I beg to inform you that 
I shall feel extremely gratified by being allowed to give my humble 
contribution to the same, if, as I would beg most respectfully to 
suggest, the amounts are not limited to ‘any particular sum; and I 
should think that, if such is the case, monn, Hike myself, from a deep 
feeling of respect, would also feel great pleasure in adding their con- 
tributions to a memorial they knew to be so truly deserved.”—Lord 
Llanover was convinced that this appeal would be responded to, not 
only liberally, but most willingly. The subject so commended itself 
to the feelings of every man in the country, that there needed no 
advocacy on his part to induce every honour being paid to the 
memory of a great and good man whose deeds were his best eulogy. 
He would, therefore, only suggest the memorial being a statue, and 
that application should be made to the Government for permi-sion 
to place it within the area of St. Margaret’s-gardens, Westminster, 
where, beside that of Brunel, on the way between the scenes of their 
professional labours, and of the parliamentary contests they had 
maintained, the etligies of the two men might stand as beacons of 
encouragement to the younger members of that profession to which 
Great Britain owed so much of her present greatness and prosperity, 

Mr. Joseph Locke, M.P., in proposing the first resolution, said 
that, after the excellent speech of the chairman, it was unnecessary 
to attempt any appeal to those who were present, and he was con- 
vinced that all would feel with him the deepest anxiety to do honour 
to the name of Stephenson. Individually he had been most inti- 
mately connected with Robert Stephenson from a very early period, 
and the longer they knew each other, the deeper and the warmer 
became their mutual aitachment. This feeling was participated in 
by all who knew their late friend, and it was with the greatest 
pleasure that he offered his sincerest good wishes for the movement 
now initiated, and his willing co-operation in it. 

Lord Powis, in seconding the resolution, recorded the respect in 
which Mr. Stephenson was held by men of ail parties, for his high 
probity and the conscientious performance of his duties. 

Mr. Hawkshaw, in proposing the second resolution, cordially 
approved the idea of not fixing any limit to the subscriptions, in 
order to enable men of all classes to adu their names to the list; he 
felt convinced there was not a mechanic in England, or a man on any 
of the railways of the United Kingdom, who would uot feel anxious 
to enrol his name as a subscriber to the statue of Robert Stephenson. 

Mr. Fowler, in seconding the resolution, offered his cordial co- 
operati n in the good work, and suggested promptitude of action, to 
compensate for the delay which had occurred from the motives 
which had been alluded to. 

Mr. J. P. Gassiott moved the third resolution, and on behalf of 


| the Royal Society, nd the other scientific societies of which Mr. 


Stepl y pressed very hi ima- 
appropriate mode of testifying, in a public manner, the general | Robert Stephenson wee a member, exp the very Righ estima 


tion entertained of his talents and of his worth, and assured the 


| meeting of the united co-operation of the members of those societies. 


The Honourable Robert Grimstone seconded the resolution, and 
regretted that his personal acquaintance with Mr. Robert Stephen- 
son only extended (o a few past years. He had rarely known any 
man whose varied attainments had so impressed him, or whose high 


| sense of honour had induced such contidence and respect 


The following resolutions were then unanimously passed:— 
Ist. “That this meeting, ae to testify the universal respect 
entertained for the character of the late Mr. Robert Stephenson, M.P., 


| proposes to erect astatue to his memory.” —2nd. “ That subscription 





lists be opened, for providing the necessary funds.”—8rd. “ That 
the noblemen and geutlemen present be requested to act as a com- 
mittee for carrying into effect the foregoing resolutions, with power 
to add to their number.” 

Mr. Joseph Locke, M.P., moved, and Mr. G. P. Bidder (president 
I.C.E.) seconded, the thanks of the meeting to Lord Llanover for 
his kindness in taking the chair, and for his promised cordial co- 
operation in the objects of the meetirg, to which his lordship 
replied brietly. 

Subscription lists were ordered to be opened at the banks of 
Messrs. Glyn, Mills, and Co., and Messrs. Coutts and Co., London; 
and Messrs, Hodgkin, Barnett, Pease, and Spence, Newcastle-upon- 
Tyne; and at the office of Mr. J. G. Perry, and Mr. Charles 
Manby, the honorary secretaries, 24, Great George-street, West- 


| minster. 





say could render them more enthusiastic than they now were | 


in the object for which they had assembled. He would, 
however, ask them, in deliberating on the question, to remember 


that Robert Stephenson was essentially the friend and the | 
model of the working man, and therefore he would sugyest, in | 


arranging for the subscriptiun, to leave the amount entirely open ; 
thus the working man, aud even the youngest apprentice boy, might 








Foreign AnD Cotoniat Jorrinas.—Certain matters in dispute 
between Mr. Furness, the contractor, and the Pernambuco Railway 
Company, involving nearly haif a million sterling, have been 
referred to arbitration. The arbitrator, Mr. J. Philips, has left for 
Brazil, accompanied by Mr. Baylis, C.E., and Mr. Basse, as the 
representatives of the contractor.—An attempt is about to be made 
to recover £2,000,000 sunk sixty-one years since with the British 
frigate Lutine off Terschelling, on the Dutch coast.—A telegraph 
has now been carried down to Jezirah, on the ‘Tigris, a hundred 
miles north of Mosul. As the works along this interval between 
the Kurdish and Mesopotamian capitals are being rapidly pushed 
on by Messrs. M‘Callum, it is expected that before the end of this 
month messages will be transmissible direct from Stamboul to 
Nineveh. What an advance on the slow couriers of three thou- 
sand years ago!—The inauguration of a railway from Salzburg to 
Munich took place on Sunday.—The Emperor of Russia has pre- 
sented a diamond ring to Mr. J, Edersheim, of the tirm of J. 
Edersheim and Co. of St. Petersburg, agents of Messrs. Ransomes 
and Sims, of Ipswich, as a token of approval of his exertions for the 
promotion of agriculture in Russia by the introduction of English 
agricultural machinery.—The New Port Courier says: “ During 
the six mouths ending July 1, of the present year, 125 steamboats, 
127 coal-bvats, and 23 tat boats and barges, have been wholly or par- 
tially destroyed on the Westera waters, involving a loss of nearly 
2,000,000 dollars, and the destruction of 136 lives. The largest 
number of steam-boats were lost by being snagged and sinking, 47 
being destroyed in this manner; 20 were burned, and the same 
number sunk by storms.”—Several projects for the establishment of 
cotton spinning and weaving factories have been brought forward 
at Bombay. The promoters of one company, the ‘ Mercantile 
Spinning and Weaving Company,” are the enterprising native 
merchants, Messrs. Byramjee Jejeebhoy and Curseijee Nesserwanjee 
Cama; of the other, the “Great Eastern Spinning and Weaving 
Mill,” is Mr. John Tanner, merchant, Arrangements were also in 
progress, at the jatest dates, to establish four wore factories. One of 
these, the private property of two Parsee merchants, Messrs Dinshaw 
Maneckjee Pitty and Merwanjee Framjee Pauday, is already in 
course of building at Tardeo. Another is to be established by Mr. 
Bomonjee Hormusjee Wadia, in partnership with about half a dozen 
merchants, and we hear the site gelected is at Coorla. The two 
other mills are severally projected by Mr. Mungaldass Nathoobhoy 
and Mr. Pestonjee Byramjee Cula.—An international congress of 
chemists, which was to have been held last spring, is deiinitively 
tixed to meet at Carlsrukse on the 3rd September. Crosser of invita- 
tion have been addressed to all eminent chemists, and especially to 
professors of chemistry in public schools and colleges.— The Puts ie 
describes the distribution of prizes at the extubition of agriculiural 
machinery at the E. wperor’s farm at Fouilleuse. Out of (hirty-nime 
inventions, twenty of which ouly were of French origin, Messrs, 
Burgess and Key obtaiued the urst prize, a gold medal and 1,000f, 
Mr. Cuthbert, of Bedale, reeccived a silver medal and d00f as the 
second prize. Mr. Cranston, of London, a bronze medal anu 3vuf, 
The prize of honour was awarded to Burgess and Key. The 
Emperor himself was present, and spent some cime in examining the 
implements, 
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PROGRESS OF THE METROPOLITAN RAILWAY. 
(From the “ City Press.”) ' 


Tue rapidity with which the works of this railway are being 
pushed on by the spirited and contident contractor, Mr. Jay, is a 
matter no less for surprise than congratulation. The general public 
hear but little, and see nothing. and there is a shadow of an opinion 
floating about that the works are stopped, and that the whole affair 
is in a state of postponement. That there is no ground for such an 
— was sufficiently evidenced to a small parvy of citizens who 
visited the works on Wednesday last, for the purpose of an inspec- 
tion. The day being wet, and the excursion not a very agreeable 
one, there were but few present of the number invited, and the 
following constituted the party on the occasion :—Mr. Deputy Read, 
G. Walter, Esq., ©.C.; G. Dollond, Esq., C.C. ; W. Connell, Esq., 
C.C.; H. W. Wall, Esq.. surgeon to the Great Western Railway ; 
H. Potter, Esq.; Mr. H. Gilbert, and Mr. Jay. ; 

The party were conducted from the Great Northern terminus 
direct into the tunnel which connects the Great Northern with the 
Metropolitan, which tunnel, thanks to Mr. Jay, is already com- 
pleted. The junction commences with the Great Northern Railway, 
near the entrance to the tirst tunnel on that line, and runs from 
there to Kiny’s-cross, which is a distance of about one-third of a 
mile. This branch is constructed with a tunnel for nearly the 
whole of the distance, and running under the surface of the road in 
Maiden-lane. In the construction of this branch two very im- 

rtant works occur; the one is, adopting means to carry the main 

leet sewer; and the other, in the formation of a groin, where the 
lines will diverze four different ways, leading into the main line, and 
all radiating from one centre. For the purpose of carrying the 
Fleet sewer in its original course, it was necessary to construct it 
immediately over the tunnel of the railway. ‘This has been done by 
using massive iron tubes running through the crown of the arch. To 
execute this was a work requiring great caution and skill, particu- 
larly as the floods at that time were very high and rapid, which 
made the operation more dangerous and difficult ; but the whole of 
these difficulties were successfully overcome, and this interesting 
piece of work is now in a state of completion. That portion of the 
work which is now in active progress is the commencement of the 
main line near King’s cross. In the execution of the work of this 
portion of the line running towards Euston-square tunneling will be 
adopted, which mode of operation will be much less annoying to the 
inhabitants and the public in general than opening the whole of the 
ground to the width and depth required in the Euston-road. To 
accomplish this, Mr. Jay has formed four shafts, each pair of shafts 
being worked with a powerful steam-engine, which are intended to 
work night and day Gentay excepted) until the completion of the 
works. The whole of the excavated earth is immediately thrown 
into wagons running on the rails of the completed branch line, and 
taken along the Great Northern Railway by a locomotive engine, 
and deposited on the side of the embankment between Hornsey and 
ood-green. Extensive excavations are also being made within the 
enclosure opposite the south front of the Great Northern Railway 
station: at this point it i: necessary to be a — width, it being 
the junction | f the branch lines and the main line, the latter being 
of sufficient w dth for the mixed gauge of rails, which embraces both 
the broad and narr w gauges. For the purpose of immediately pro- 
ceeding with that portion of the main line running towards Victoria- 
street, workmen ure acti: ely engaged in pulling down and removing 
the materials forming the tock of houses facing Pentonville and 
Gray’s-inn road-, Important alterations are necessary to ve made in 
the main sewerage in the immediate vicinity of tiese works, a yreat 
rtion of which is now done, and the rest is in active operation. The 
reat Northern Railway Company having obtained an act for the 
construction of a branch line running on the west side of their 
station, and joining the Metropolitan line at King’s-cross, active 
measures are in progress in setting out the works, in order that this 
portion of the work shall be completed simultaneously with the 
works before mentioned. In the portion of the line which will con- 
sist of a tunnel there will be recesses, 50 yards apart, for workmen 
and others engayed on the line to retreat to as trains pass. In the 
branches there will be single lines, but the main line will consist of 
three sets of rails, so as to allow of the broad gauge to connect with 
the Great Western, and the narrow gauge to connect with the Great 
Northern. There is a general opinion abroad that the line will be 
wholly underground, which. however, is an error likely, if left un- 
corrected, to prejudice the enterprise. From King's-cross to the City 
the line will te subterranean only where it passes under roads or 
important buildings which cannot be removed. Elsewhere, it will be 
open to the daylight and the fresh air, and will be simply a cutting, 
and not a tunnel. As before remarked, the works are being pushed on 
with extraordinary vigour, and in less than twelve months the line 
will be complete as far as Euston-square, and, in the other direction, 
with the City. The chief weight of the enterprise has fallen on 
Mr. Jay. 


Armstrona Gunxs.—The substitution of the Armstrong guns 
throughout the brigade of Royal Horse Artillery has been completed. 
The effect of shot and shell from the Armstrong guns, at 1000 yards, 
has been tried on an old strongly-built (the walls being nine feet 
thick) martello tower, at Eastbourne, in the presence of the Duke 
of Cambridge. ‘The effect was most destructive. Some of the 
shells forced themselves inside and exploded there, and the land 
face was split from top to bettom; all the hits, with the exception 
of five, were planted in a space some 15 ft. wide by 12 ft. high. The 
top of the tower, which the arched roof joins to the front wall, was 
cracked like an old plate, and a portion of the crest of the arch of 
the roof was also blown away. A photograph was taken of it. It 
was found that the guns required constant cleaning. The tower 
became untenable after the first fifty rounds. 


A New Sream Carriace.— The Banff Journal says :—“ On 
Friday the Earl of Caithness, accompanied by the countess and by the 
Rey. William Ross, of Kintore, started from Inverness in his steam 
carriage, built under his own direction, and though, owing to its 
being the market-day there, the road was filled with horses and con- 
veyances of all kinds, bis lordship passed through them all vithout 
any more inconvenience to the general traftic or alarm to horses than 
if he had been in his carriage and four. So perfectly had he the 
whole moving power under his control, that he stopped more quickly 
than an ordinary carriage and horses could draw up, and this he did 
as often as he saw the least danger of any horse being frightened. 
He reached Beauly—a distance of fourteen miles—in an hour and 
twenty minutes, notwithstanding the frequent stoppages, and fifteen 
minutes lost in getting water, After leaving et on those parts 
of the road where some distance forward can be seen, he attained 
the speed of eighteen miles an hour, and could have kept up this for 
any distance with ese and safety. After reaching Allness his lord- 
ship turned to the left, and took the road direct for Bonar Bridge. 
Here the carriage had a severe test applied to it, but he drove it up 
the hills without difficulty, and coming down the very steep declivity 
nevr where the road joins the road from Tain the control his lord- 
ship had over it was most satisfactory, and enabled him to descend 
at any rate he wished, and with perfect ease and safety. Leaving 
the hospitable inn at Ardgy, Lord Caithness crossed Bonar Bridge, 
and drove on to Clashmore, after a successful diive of nearly seventy 
miles, Saturday being very wet, he remained there till the afier- 
noon, and then drove on to Golspie to remain over Sunday; and 
having, perfect confidence in his carriage from its working on 
Friday, he expects to reach Barrogill Castle, a distance of eighty 
miles, and over the steepest roads in Scotland. His lordship has 
made this somewhat bold step of applying steam as a propelling 
power to carriages on common roads for any long distance, and the 
result of the first day has more than answered the expectations of 
its warmest promoters, and left no doubt as to its being not only 
— bui useful, when so applied. The carriage was made by 

r. T. Rickets, Castle Foundry, Buckingham, and is a beautiful 
piece of work.” 
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Tunis is the patent of Mr. Thomas Fearnley, of Bradford, and the 
object of the improvements is the adaptation of means by which the 
length of stroke of the tup or hammer-block in either direction may 
be governed and self-acting, and they relate to the application of 
series of cam or such like controlling surfaces, each adapted to act 
upon a truck or bowl, upon lever-arms, or such like means, in connec- 
tion with the steam-valve. 
capable of being shifted and set to act on the cam or such surfaces, 
the one to operate fr the up and the other for the down stroke, and 
thus stop the motion of the block in either direction at the desired 
distances for the amount of stroke required. The steam-valves may 
also be operated by hand independently, if desired. 

Fig. 1 shows a front view, Fig. 2 an edge view, and Fig. 3 a plan 
view of a sieam-hammer. ‘Ibe parts of the steam-hammer generally 
are of an ordinary character, but to the tup or hammer-block a are 
applied on each side a series of cam or such like surfaces 8, 6', 52, bs, 
and ¢, cl, c2, c3; each of the surfaces } is adapted to act on atruck or 
bowl ¢, carried by a lever-arm e1, whilst each of the cam or like 
surfaces c is adapted to act on a truck or bowl f carried by the lever- 
arm fi, and the lever-arms e!, fj, are formed with square, or they 
may be other suitable openings through them adapted to slide on, 


is affixed the arm h, which by a connecting-rod h', is connected to 
the lever-arm i upon the axis of a valve i! for admitting or cutting 
off the supply of steam. The arm A is extended to form a handle h?, 
by hich the valve i! is operated by the attendant when required to 
be worked by hand. The cams 4, 61, 62, b3, are for acting on the lever 
e1 to cut off the supply of steam in the ascent of the hammer. The 
cams ¢, ci, c?, c, are for acting on the lever f to cut off the steam at 
the times desired in the descent of the tup qr hammer-block. The 





| forked end of a lever j, which turns upon an axis j}, and at its other 
| end is formed into a handle 7°, by which the lever e' with the roller e 





These lever-arms, or like means, are | 


FEARNLEY’S STEAM HAMMERS. 


PATENT DATED 29TH DecEMBER, 1859. 
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GUTHRIE’S METHOD OF LOWERING SHIPS’ 
BOATS. 
PATENT DATED 23RD DecEMBER, 1859. 
Tus is an invention of Captain Dalrymple Guthrie, of Leaden- 


hall-street, London, and is applicable both to lowering boats from 
the ship and to lowering from the boats themselves, though the in- 


| ventor recommends lowering from the ship, for many reasons which 


and when moved to give motion to the common axis g, upon which | 


lever e! is formed with a neck or collar e?, which is embraced by the | 


| is brought opposite the required incline or cams 6, b!, 52, or 53, to cut off | 


the supply of steam at the times desired. The lever-arm fis formed 
with a like neck or ring f2, and is embraced by a similar forked end 
Ai of a lever &, acting in lixe manner to the lever j, 7 is the ordinary 
lever to admit or cut off the supply of steam by the valve. ‘The 
lever m is for the purpose of working a stopper or cock m!, situated 
in the top steam-port for shutting otf the steam wholly or partially 
from the top side of piston, so as to regulate the intensity and speed 
of the blow. 





Tue RavaGes or tot Terepo.—Mr. Castle kindly showed me 
over the yard, having previously taken from his desk a tine specimen 
of teredo-bored wood which he had preserved from one of his ships. 
One of the workmen informed me that they found “ the worm” in old 
ships, and generally in ships that had been sailing in tropical 
climates. It prefers African oak and teak, for “them things has as 
nice appetites as we have ourselves.” Last year he found,in the 
Flamer and Bathurst, which were broken up, a great number of 
“them short worms with hard heads that makes long holes and 
lines them with cement as they go along” (a capital description of 
teredo). ‘ These two ships were quite full of them; they scrunched 
under the feet, and the birds came and picked them out to eat; they 
will get in anywhere where the copper is knocked off the bottom of 
the ship, and we finds ‘em principally on the ‘ flats’ of the vessel; 
when they comes to an iron or copper bolt they turns a one side and 
goes round it, as they don’t like it.” This man promised to save for 
me the next good specimen he obtained. I observed in several 
portions of wood, among the bones and skeletons of the ships that 
were about the yard, a most interesting natural preservative process 
which takes place in oak ships which are fastened together with 
iron. I found many bits of oak wood stained of a blue ink-like 
colour. Here then is the explanation: the iron of the bolt becomes 
decomposed by the action of the water, and combines with the 
tannic acid in the oak, thereby forming, as everybody knows, 

uine ink. The wood saturated with this ink resists the action of 
the water better than the un-inked wood, and the worm will not 
bore Bp it. Iobtained several fine specimens of this wood; the 
stain 
the teeth.—Buckland’s Curiosities of Natural 





History. 





part tastes bitter, exactly like ink, when crushed between | 


he thinks is not necessary to state. He makes one end of a rope 
or “ pendant” fast near the bow, and a similar rope near the stern 
of the boat, and carries each rope through a block suspended from 
each of the davits. He then makes the free ends of the pendants 
fast inboard if lowering is to take place from the ship; or, if from 
the boat, then makes them fast in the boat. The blocks before 
mentioned are in addition to the ordinary blocks and tackles for 
hoisting boats. Fig. 1 is a perspective view of an apparatus for 
lowering ships’ boats according to this invention, and showing a 
boat ready to be lowered from a ship’s side; Fig. 2 is a plan of the 
boat. 
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a, a, are ropes or pendants made fast to the boat by means of clip 
hooks, near the bow and stern; the other, or free ends of the ropes, 
are rove through blocks 6, 6, suspended from the davits ¢, c, and 
are led down inboard and passed round a spar or bars d, d, fitted to 
the bulwarks; e, e, are the ordinary blocks and tackles for hoisting 
the boat and holding her while up. To lower the boat, haul taut 
the pendants round the spars d, d, and unbook the tackles e, e, from 
the bow and stern of the boat; the boat is then suspended by the 
pendants only; ease away the pendants until the boat takes the 
water, let go, and the pendants will unreeve themselves. To lower 
a boat from the boat itself, take two or more turns of the ropes 4, a, 
round a spar or spars secured in the boat for that purpose, and 
lower in a similar manner to lowering from the ship itself, as before 
described. 





Sout Kensixcton Museum.—During the week ending 11th 
August, 1860, the visitors have been as follows:—On Monday, 
Tuesday, and Saturday, free days, 5,306; on Monday and Tuesday, 
free evenings, 4,044. On the three students’ days (admission to the 

ublic 6d.), 1,444; one students’ evening, Wednesday, 186. 
0,980. From the opening of the Museum, 1,591,408. 
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NEWTON’S IMPROVEMENTS IN MILLS. 
PATENT DATED 24TH DECEMBER, 1859. 


Tux mill for grinding, which forms the subject of the present 
patent, secured by Mr. Newton for a foreign correspondent, consists, 
rincipally, of a pair of horizontal stones or grinding surfaces, the 
lower one of which is movable, and is made to rotate on its axis, 
while the upper one is stationary and is supported upon suitable feet 
or standards connected with or attached to the casing that surrounds 
the lower stone or runner. This casing is lined inside with wood in 
order to prevent the metal connected with the moving part of the 
mill from coming into contact with the metal of the fixed part of the 
machine; the casing is moreover provided with a boss through which 
the spindle of the running stone passes. The stationary stone is 
ierced with several holes, through which pass currents of air from a 
fan or blower, so that the air may be distributed throughout the 
narrow space between the grinding surfaces. Theair, thus forced in 
and made to circulate round the stones, may be exhausted or drawn 
out by means of suitable apparatus, and thereby made to accelerate 
the grinding operation. The meal passes out through numerous 
openings in the case, to which openings are adapted wooden spouts 
whereby the meal is delivered on to a circular platform, to which 
rotary motion is communicated by any suitable mechanism. 


1 LIS 4 
-_ 


Fig. 1 represents a vertical section of a complete mill; Fig. 2 is a 
partial plan view; and Fig. 3 a sectional plan of the same taken in 
the line 1, 2, of Fig. 1. This mill is composed of a pair of stones, 
the lower one A of which is movable, and the upper one A! is 
stationary, and is supported upon feet or standards connected with 
the casing C, which encloses the lower stone or runner, and is covered 
by the wooden ring C'. The casing has a boss c! formed upon it, 
which serves as a stufling box for the vertical running shaft a. This 
shaft turns in a step m on the foundation plate, and carries at its 
upper part the triangular piece B, which enters the socket B1, and 
carries round the stone A when the shaft a rotates. 

Fig. 4, shows in plan view (seen from below) the arrangement of 
triangular piece B, and its socket B!; this latter is made slightly 
pyramidal in order that the triangular piece may enter it the more 
readily, and has also a slight yy (at top) to receive the 
point upon which the runner A is balanced. Cast-iron pillars aflixed 
to the foundation plate support the casing C, and, consequently, all 
the fixed part of the mill. The foundation plate also carries the 
bearings for the horizontal driving shaft D, on one end of which is 
mounted the driving pulley d, and on the other end the bevel wheel 
FE, which gears into and drives another bevel wheel E!, keyed upon 
the vertical shaft a, of the runner. The stationary stone A! is per- 
forated with a number of openings 0, 0, whereby the air from a fan 
or blower V, is conducted into and distributed throughout the space 
left between the stones for the reception and grinding of the grain. 
The fan is worked by means of the pulley v (Fig. 1) driven by a 
band from another v', on the vertical shaft a. The air thus forced 
in and made to circulate around the stones may be afterwards drawn 
out by one or more openings c, ¢, which communicate with the 
annular space F, and by this means the work will be accelerated. 
The air may either be sent through these openings c, of the stationary 
Stone. or simply through the eye of the same; for this purpose the 
passage from the air-box Z, which surrounds the eye of the upper 
stone, is divided into two parts by double partitions z, z, (see Fig. 2) 
which are hinged at X, X, so as to admit of changing the direction 
of the blast of air, accordingly as the air is required to pass under 
the stones or through the eye only; the passage leading from the 
ventilator must always occupy the position represented at Fig. 2. 
The casing C is pierced with long openings c (Fig. 1), through which 
the ground corn or meal is made to fall upon the whole circumference 
of a sort of fixed cone G (Fig. 1) which conducts it upon the cir- 
cular r ceiver R. This receiver is provided internally with a toothed 
rack r!, and is driven by the pinion r, mounted upon the small shaft 
8, to which motion is communicated from the vertical mill shaft a 
by means of a band passed round the pulley s. In order to form a 
joint as perfect as possible between the movable receiver R and the 
cohe G, a band H is adapted which extends down to the receiver, 





and the annular space F is also furnished with a band Hj, which 
prevents any escape round the casing. The movable blades / round 
the casing (see Fig. 3) rest upon the receiver, and are so shaped as to 
allow the meal to pass, and thereby form a kind of pad or stuffing, 
and complete the joint of the bands H, H}. In order always to leave 
sufficient passage for the meal which passes out through the lateral 
openings PGi q wooden spouts P! are adapted to the casing for 
the purpose of Fauci itating the outward passage of the meal on to 
the rotating platform R, which turns in the direction of the arrows 
(see the plan view, Fig. 3). In order to late the supply of grain 
to the stones, a movable tube I is employed, and is suspended under 
the hopper K to the lever J, by means of two small rods ; this lever 
J rests on a fulcrum at j, so that, by tightening up or loosening the 
screw nut at its other extremity, the inner end of the lever J will be 
made to rise or fall, and with it the movable tube I, and the grain 
will then pass into the space left between the tube I and the upper 
part of the runner. 








FERRABEE’S SPANNERS OR SCREW 
WRENCHES. 


Tus invention consists of a peculiar construction and combination 
of parts, by which the jaws of a screw wrench may be moved to 
and from each other with great facility, and be set at the desired 
distance apart. 

In the following description the same letters refer to the same 
parts in all the tigures. 
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Fig. A. ais the fixed jaw formed on the bar c ; } is the movable 
or adjusting jaw through which the bar c passes. The jaw b slides 
freely on the bar c, which is attached to the tubular handle d. e is 
a split tube attached to the movable jaw 6, and capable of sliding 
within the tubular handle d. The two parts of the split tube e 
receive between them the bar ¢ and slide thereon. The interior of 
the two parts e of the split tube have cut thereon screw teeth, 
corresponding with screw teeth cut on the spindle F, which at its 
outer end is attached to a milled cap g. On turning the cap g, the 
spindle f will be turned, and there is a stop h which prevenis the 
spindle being turned more than a quarter round. The spindle fis 
cut with screw teeth on two sides, the other two sides being flat and 
plain; hence, when the screwed sides of the spindle are turned 
towards the split a of the tube e, the screwed teeth of the spindle 
will be disengaged from the screw teeth of the split tube e, and the 
split tube e with its jaw b, may be moved to or from the jaw a; and 
then by turning the spindle so that the screw teeth thereon will 
engage in those cut on the interior of the split tube, and thus lock or 
retain the parts of the wrench from movement when it is being 
used, 

Fig. B. This spanner is of similar construction to Fig. A, but the 
movable jaw 6 is moved to or from the fixed jaw a by the continuous 
action in either one direction or the other, of the screw threaded 
spindle f working into screw teeth cut in the split tube e, which 
retains the movable jaw in any position. 

Fig. C. In this spanner the bar c is made to extend the whole 
length. The split tube e has screw teeth cut on the outside of it 
(instead of the inside as in Fig. A and Fig. B), corresponding with 
screw teeth cut on the inside of the hollow handle d, which is 
retained in its place by the cap g and collar&. By turning the 
handle in one direction or the other, the adjustable jaw } is moved 
to or from the fixed jaw a. 

All the parts of these spanners are case-hardened, and the adjust- 
ments being completely closed in they are not liable to be injured. 








HOWDEN AND THRESH’S IMPROVED CON- 
STRUCTION OF SAFETY LAMP. 
PATENT DATED 20TH DecemBer, 1859. 


Tuts invention of Messrs. Howden and Thresh, of Wakefield, 
relates to a novel construction of lamp for miners, the object being 
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to increase the efficiency of the “Davy or safety lamp, and render it 
ess liable than heretofore in careless hands to ignite the fire-damp 





r coal mines. In the accompanying illustration, this lamp is shown 





in vertical section, Instead of the ordinary solid wick a tubular 
wick is used, making an air supply through the oil chamber or 
reservoir, as in the ordinary Argand lamp. Below the central 
opening in the oil chamber wire gauze diaphragms are set at a short 
distance apart, for the purpose of cutting off the communication 
between the interior of the lamp and the outer atmosphere. In other 
respects the lamp is very similar to those generally in use. 

a, a, is the oil chamber, the sides of which are continued downe- 
wards to form the foot of the lamp. A ring of holes, 5, 5, 6, is made 
around the foot of the lamp to ensure access of air to the interior; 
ec is an open tube extending upwards through the oil chamber to 
near the level of the wick. Concentric with this tube is a wicke 
holder d, which is raised and lowered as desired by an acjusting 
screw e, which is supported by a shoulder fitting into the top of the 
oil chamber. The middle part of the top of this chamber is recessed, 
and the edge of the recess hay a screw cut upon it to enable it to 
receive a screwed collar /, which carries the upper part or cover of 
the lamp that surrounds and enclo-es the flame. This cover is com- 
posed, as usual, of a wire gauze cylinder g with strengtheuing-rods, 
and a cap A, to which the suspending-ring is attached. Between 
the collar f and the top of the oil chamber the nozzle é is secured, 
which, with the tube ¢, forms an annular space for the wick to pass 
up. The wire gauze diaphragms are shown at f, &, situate imme- 
diate be!ow the oil chamber, and divided from each other by a loose 
metal collar. These diaphragms are held securely in place by means 
of a threaded ring 7 which screws into a thread cut on the inner face 
of the foot of the lamp. Access is gained to the wick and oil 
chamber by detaching the upper part of the lamp from the lower in 
the usual manner. It will be understood that the air to supply 
combustion will, when the lamp is standing on the ground, enter the 
holes 6 at the foot of the lamp, pass through the diaphr: 3, and 
up the central tube e to the flame. An ample supply of air will 
thus be ensured to the flame sufficient to keep up a large bright 
light, while at the same time the possibility of the flame igniting 
fire-damp outside the lamp is effectually avoided. 


————SSEeEeye_ 


J. R., AND H. THOMSON’S AGRICULTURAL 
IMPLEMENT, 


PATENT DATED 9TH December, 1859. 


Tuts is an invention of Messrs J., R., and H. Th , of Buckden, 
Hunts, and consists of an apparatus for shaking straw as it leaves the 
threshing machine, and as it is carried over by an elevator to the 
stack so as to prevent any corn being carri d on to the stack, which 
is frequen'ly the case as it now comes from the thresher. This ap- 
paratus being either portable or connected to the threshing machine, 
the elevator is mounted on a suitable framing in connection with @ 
series of cranks which run across the elevator and are worked by a 
band-wheel or drum ;_ the elevator is raised or lowered by suitable 
means so as to ke-p it at all times level or above the top of the 
stack. A riddle is placed beneath the shakers and is worked by ® 
vibrator, when the clean corn drops into a receiver below. 

















A side view of the machine is shown as it would appear when in 
use, a a, being the shakers, actuated by cranks beneath, so that, as 
the straw is taken up the machine on to the stack, by the motion of 
the shakers it is thoronghly shaken before reaching the stack, the 
corn coming therefrom falling through on to a revolving web band ¢, 
by which it is conveyed to the riddle d, and from thence into the 
spout e; the riddle d is suspended by vibrators /; f, and is worked 
by a crank g, which crank imparts motion (by means of a connect- 
ing-rod A) to the revolving band c, the shakers a, a, being adjusted 
to the required height by means of a screw around which works a 
bevel-toothed wheel having a female screw cut in the centre thereof, 
which is made to revolve by another bevel wheel and winch handle 
as shown. In order to alter the angle of the riddle to the required 
pitch, a series of bevelled — is attached to the back of the 
machine, to which motion is imparted by the driving-pulley; the 
entire machine being made either portable or stationary as necessity 
may require. 


GarrBaLor AND Austria.—A significant and characteristic fact, 
or rather series of facts, has just come to our knowledge. When the 
war between Austria and France was imminent, and danger to 
Venice was anticipated, the Austrian Government deputed an officer 
of engineers, an aide-de-camp of the Emperor, to inquire into, and 
report upon, a formidable means of warfare (Macintosh’s system) by 
which sea-faced works of defence can be rendered absolutely 
untenable without a blow being struck. ‘his officer attended @ 
most successful experiment, which was conducted secretly upon @ 
spot selected on our own coast; and he came to the conclusion that 
the system was unquestionably practicable, and altogether in favour 
of the attacking party. We nowlearn that this system, having been 
brought to the notice of Garibaldi, isin a fair way of being prac- 
tically tested against Naples as well as Venice, if need be. In the 
hands of such a man as Garibaldi, this system of warfare (which the 
British Government are well acquainted with, the publication of it 
having been suppressed by Lord Panmure during the war with 
Russia) will, doubtless, prove a most efficient means of making up for 
the deticiency of his naval power. We are also able to state that 
Garibaldi is putting himself in posses-ion of large quantities of 
incendiary projectiles of a most formidable character. Projectiles of 
this kind can be constructed for any arm, froma rifle to a 100-pounder; 
and, while possessing all the advantages of rifle projectiles in respect 
of range and precision, at the same time carry an incendiary charge, 
which blazes for some minutes after reaching its destination with an 
intensity so great that water cannot extinguish it. We have our- 
selves had an opportunity of witnessing the terrible character of 

rojectiles constructed upon this principle for small-arms, and we 
Cediove that no troops in the world will ever be brought to face men 
armed with such terrific means of destruction. We may add that 
the projectiles in question, although hitherto unused, are not an 
altogether recent invention, but have been well experimented wy 
for some time past, and have already been manufactured in quan eA 
This remark refers to those for small-arms, about the supply of w 
there can, therefore, be no doubt.— Mechanics’ Magazine. 
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LETTERS TO THE EDITOR. 
We do not hold owrselves responsible for the opinions of our 
Correspondents, 





EVAPORATION, 


Sir,—Responding to your request, as one of your readers, I give 
you my views on the subject of evaporation. the atmosphere, 
or air, has a great influence on the formation of water into its elastic 
state, or vapour, or steam, its anatomical construction is necessary to 
be understood; at least, my views of it I will explain, so that the 
conclusions I draw may be understood. Air I consider to be com- 
I led of lar globes, expanding by heat, and under reduc- 
tion of pressure, and the spaces between these globules expand in 
the same ratio. Dry air I consider to mean these interstices nearly 
empty of vapour; damp air the contrary. The atmospheric pres- 
sure I consider to mean the pressure of gravity of air-particles or 
molecules on each other, without influencing or pressing on the 
inierstices when empty of vapour, or, in other words, maiv taining 
relatively a vacuum there. Water requires heat for changing its 
inelastic to an elasiic state. The degree of heat requird depends 
upon the opposing pressure. The evapora'ion into the vacuum 
spaces of the air (steam or vapour I presume to be of a much finer 
molecular composition) will occur, therefore, at even the lowest 
temperature of water, as ice, requiring increased temperature as the 
free spaces fill up and become saturat:d, when further evaporation 
will only be accomplished by going over or ebove the attained 
temperature, and forcing the steam into air, or rather, into the 
space its molecules filled before. Finding here a greater surface 
of contact, it enters the interstices not saturated, expands to 
a reduced pressure, whereby part of its heat is absorbed, 
another portion warming the air in contact, and thus causes 
it to rise, car:ying the partly condensed steam or vapour along 
with it in a white cloud. Where there is further resistance, as 
in a steam-boiier, a still higher temperature is required, when the 
power to overcome the resistance of the atmosphere becomes some- 
times a decimal portion only of the full power or pressure of the 
steam; but in its discharge into the air the final result is the same 
as before. J thus would call vapour-formed, the evaporation into the 
molecular inierstices of the air by contact at the sufuce of the 
water ; aiid steam-!o: med, the evaporation forcibly deplacing air, and 
tinding place at any part of the body of water where the necessary 
heat is applied. It must not be forgotten that the deeper the body 
of water the greater the pressure on its lower stratum, necessitating 
a higher degree of heat being applied there for forming steam. Good 
circulation of the water being provided for, the heated stratum below 
will r se, being replaced by a cooler one; and tien, as the hotter 
body rises toward. the surface and comes under reduced pre-sure, 
steam is forme’ and liberated more freely near the surface—to the 
fullest extent at the surface. Where the steam formed is too great 
for thus circulating, or where no circulation is provided for, the 
steam raises fom where heat is applied to the water, and diminishes 
in quantity or weight when approaching the surface, as notwith- 
standing itexpands, to the eye it partly condenses, being surrounded 
by a colder body of water than where formed. The formation of 
duthp air, fogs, clouds, rain, hail, and snow seems to be clearly 
explainable by such reasoning. C. ScHIELE, 

Siiinesen, near Birkenhead, August 13, 1860. ; 





RAILWAY BRAKES, 


Sir,—As the subject of railway brakes is still receiving attention, 
perhaps it may not be out of place to add a little more. in the hope 
that something good may be g t out of the whole. 1 am inclined to 
believe that the one I am about to describe will be in itself too much 
of a brake; yet, in taking all things into consideration, it might be 
worked very well in cases of extreme danger. Now, we know that 
if the tender carrying the brake could be set in motion, say at the 
rate of sixty miles an hour, it could soon be stopped were the whole 
power of the brake to be applied ; but when between an engine and 
a train of carriages, there is the pull of the one and the push of the 
other, due to the momentum acquired by the velocity, and the engine 
should weigh 25 tons, and the train 75 tons, it appears evident 
that when the tender brake is applied, the carriages will be gathered 
up to the tender with one-third less pressure than they otherwise 
would were the engine not in front; but when they are gathered up, 
and it be necessary to stop the train very quickly, the velocity of the 
engine might then be taken off, and its weight placed as a retarding 
force to the train in the manner shown in the accompanying sketch. 
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Fig. 1 is a side elevation of the engine frame with brake attached, 
one of the hangers being removed to show the slot in block. Fig. 2 
is an end view, showing inside levers, and pin through block, and 
the whole as suspended from the frame. Fig. 3 is the shaft which 
crosses the frame to work the other side. It will be seen the brake 
applies to forward and backward running. A is the brake lever ; 
B, the lever to work the rod ; C. the brake-rod ; D, coupling levers; E, 
brake block; F, hangers; G, inside levers; H, pin through slot; 
I, in block; K, section of frame. There is a flange on inside of 
block, to compensate for the engine being lifted off the rails ; 
it is rounded at each end, so as to ylide over any imperfect joint in 
the rails, or in taking crossings. To apply the brake it is only 
necessary to put the lever over to bring the block down in the direc- 
tion, and as soon as they dip the rail they will take the whole of the 
Weight of the engine, and place it as a retarding force to the train. 
Tue letters apply to each figure. "W. 3 

Great George-street, Bermondsey, August 7, 1860. 





THE RANGOON AND SINGAPORE CABLE, 


Sir,—As any information on the subject of this important and 
expensive undertaking cannot fail to be of inte.est to your tele- 

raphic readers, and to the public generally, whose anticipations of 
its superiority to former cables appear to be not unreasonably 
blended with some misgivings, I am induced to offer the following 
facts and observations, which the past and present mismanagement 
ef similar undertakings renders not uncalled for. The cable is, to 
some extent at least, public property, and should be under public 
supervision. The Times city article of the 18th inst. affords, 
however, sufficient proof—if such is wanting—that the public are in 
complete ignorance of the arrangements connected with it. Every- 
thing relating to the testing of the cable, and the valuable experi- 
ments performed with it, —_ to be for the exclusive juformation 
and advantage of a select few, whose position in the estimation of 
the public is by no means such as to inspire unlimited contidence. 
- It is known that the present Rangoon and Singapore cable, 
originally intended for Gibraltar, is to be Jail under Government 
auspices, and that its monufacture has been entrusied to the eminent 
firm of Glass and Elliot. It is not known, however, that the 
examination and testing of this cable is conducted by the same 
persons who were charged to test and report upon the Red Sea 
cable, also aid under Government auspices, and which has proved 
so complete and ruinous a failure. A different manufacturer has 
been chosen, but the superintendence of Messrs, Lionel Gisborne, 
Verde, and Siemens has been continued. It is of importance that 
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the public should be enabled to examine retrospectively the claims 
of these gentlemen to take precedence over other telegraphists who 
are equally and more happily distinguished in electro-telegraphy. 
The appointment of Mr. Lionel Gis»orne to test and examine 
the Red Sea cable was due to the recommendation of Mr. Stephen- 
son, an under secretary to the Treasury, who, for some reason, was 
chosen by the Government as their representative at the board 
of the company, and as their official sup.rintendent in telegraphic 
matters at the Board of Trade’ Why Mr. Stephenson was fixed 
upon by the Government for this charge, or why Mr. Stephenson 
selected Mr. Gisborne to test the Red Sea cable, must remain a 
matter of mystery to the public, neither of these gentlemen havin, 

any pretensions to superior kiowledge or experience in electrica 
science or the construction of telegraphic cables. But here the 
mystery ceases; and the facts in connection with the Red Sea cable 
appear sufficient to account for its defects being overlooked by those 
on whose certificate the money of the shareholders, guaranteed by 
the Government, was to be paid. Whatever may be their signifi- 
cance, these facts certainly afford an instructive lesson with regard 
to the management »f such undertakings. Mr. Gisborne, nominated 
by the Government representative to draw up the Government 
report, was at the same time the engineer to the Red Sea company, 
and was also associated with the contractors who were to make the 
cable. Mr. Siemens, the agent tothe firm of Siemens and Co., of 
Berlin, and who was at that time in the service of Messrs. Newall 
and Co., superintended the testing of the cable on behalf of this firm. 
It is now to be observed that this gentleman is associated with 
Messrs. Gisborne and Forde, in the testing of the Rangoon and 
Singapore cable, on behalf of the Government. The new cable 
is, consequently, in precisely the same hands as was the former 
unfortunate unde taking. However objectionable these arrangements 
may appear to the shareholders of the Red Sea company, the 
Government appear to have been satisfied with ‘hem. The advice 
of the late Mr Robert Stephenson was. however, applied for, and 
that gentleman referred the Government to se er.l eminent tele- 
graphic engineers, whom he considered, from their practical know- 
ledge and experience on the su'ject, to be the best authorities. 
Nevertheless, the reports of Mr. R. Stephenson, Sir C. Bright, Mr. 
Varley, and Mr. Clark, were handed over to Messrs. Gisborne and 
Forde, who subsequently favoured the Government with a report of 
their own, in which they analysed and disposed of the reecommenda- 
tions of those eminent men. 

At the present moment, with regard to the new cable, 
it certainly appears desirable that the same should be ex- 
amined and reported upon, before it leaves the country, by 
other authorities than those who have hitherto been appointed 
through the Government. The interference of the Govern- 
ment in telegraphic enterprise has, probably, up to the present time 
been attended with more harm than good. ‘There are traces of the 
“ private influence” which is ever paramount in Government trans- 
actions, and serious symptoms of the apathy with which its superin- 
tendence is generally exercised. It has allowed a great public 
undertaking, a great nationa! experiment, to fill exclusively under 
the direction and into the hands of a sinall party, secluded from the 
public eye and comfortably shielded from adverse criticism. On the 
part of the public, and of men of science generally, I reclaim that 
the arrangements in connection with this unvertaking, and the 
results of another important and expensive experiment, should be 
made known to those who have an interest in these matters, and 
your sense of justice, sir, and proverbial impartiality, will, 1 am 
sure, secure for this letter insertion in your widely-circulated 
journal. Desmonp G. FrrzGreravp. 

19, Cambridge-street, Hyde Park. 





A TELEGRAPH TO AMERICA, 

Sin,—There is nothing of more importance than that simple 
justice should be done to originators (or virtual originators), and to 
the clear and consistent upholders of what turn out to be right 
courses. Your correspondent * H. K.” complains, in the last En- 
GINEER, in a letter under this title, and in my humble opinion justly 
complains, of the undue importance that a gentleman from the 
United States, Colonel Shatiner, arrogates to himself, when he calls 
upon others to confer with him as to the proposed route for a tele- 
graph to America by Scotland, Iceland, and Greenland. Certainly, 
every one who has perused your columns for the last two years, as 
I have done, may recollect how pertinaciously and scientifically your 
correspondent has upheld the great superiority of the Northern, and 
the equally great inferiority of the Southern route, in the existing 
state of submarine telegraphic science. Events have now completely 
justitied the correctness of his views; but this United States gentle- 
man, having done nothing in the matter, now steps in, and proceeds 
coolly to monopolise the whole credit and advantage to himself. 
Colonel Shatfher may perhaps have a right to go ahead with an 
company of his own which he may establish; but if the British 
Government is substantially to be at the expense, after all, which it 
is suspected must be the case, it will be a disyr.ce if they ignore the 
much higher claims of your able correspondent, who, | have no 
doubt—judging from the originality, yet thorough rationalty, of bis 
views—would successfully lay a permanently working telegraph to 
America better than any Schaffner of them all. 

1 have been watching with great interest to see whether any of 
those numerous individuals connected with submarine telegraphy, 
who must be readers of your journal, wouli criticise or object to 
your correspondents proposition of surface telegraphy, as detailed 
vy him. As no objections have been stated. I must assume that it 
is unobjectionable, As far as I am able to judge, it seems a most 
excellent idea. I see nothing to prevent the requisite mechanical 
arrangements being effec'ed. If so, it follows that all the great evils 
undoubtedly connected with the laying of telegraphic cables at the 
bottom of the ocean would thus be avoided, and submarine, or rather 
ocean, telegraphy would henceforth be, what it has not yet been, a 
success, a great success, and that in every point of view. 

An ENGINEER, AND LoveR 


London, August 16, 1860. or Fair Puay. 





MR. TROTMAN AND THE ADMIRALTY. 


Mr. Trotman presents his compliments to the Editor of 
Tue Exatxerr, and would feel greatly obliged by the insertion of 
the enclosed copy of a letter addressed to his Grace the Duke of 
Somerset. The publication of this letter is the only means which 
Mr. Trotman has of answering certain statements made in both 
Houses of Parliament, upon a subject seriously affecting his interests, 
an:l, he believes, not without some bearing upon matters of natioual 
importance, ° 

42, Cornui.l, August 11th, 1860. 


[cory.] 
42, Cornhill, August 9th, 1860. 

My Lorp Duxke,—The position of your Grace, as a member of 
the House of Peers, has afforded you an opportunity of making 
stutements seriously affecting my character, ant highly injurious to 
my interests. To these 1 have had no opportunity of giving a reply 
through any member of your lordship’s House; while in the House 
of Commons no occasion has since been afforded, by any discussion 
on the navy estimates, to mect charges of a similar character inade 
by the noble Secretary of the Admiralty. My only resource is by 
letter to your Grace, n which, briefly as possible, | will answer 
assertions that could only originate in misrepresentations previously 
made to the speakers. 

In reply to a question put by the Farl of Hardwicke, 29th ult., 
with bs to Trotman’s anchors, your Grace is reported to have 
said, you had heard some of the merchant ships provided with 
these anchors went ashore in the memorable hu of the Black 
Sea, 14th November, i854. Permig me to say not a single casualty 
occurred to any of the numerous steam transports belonging to 
Cunard, the Royal Mail, the Peninsular and Oriental Companies, 
&e. &c., provided with Trotman’s anchors. The same remark 





equally applies to the sailing ships similarly found, and, in corrobo- 
ration, I beg to quote the unsolicited testimony of Captain Scott, of 
the frigate-built ship Dunbar, 1,324 tons, addressed to his owner, 
and handed to me by the chairman of the General Shipowners’ 
Society for publication. He states :—‘‘ I have always found Trotman’s 
anchor (29 cwt. ex stock) to bite immediately it took the ground; 
it never fouls, and holds on to the last. Our safety depended upon 
it the 14th November, and so satisfied was I of its holding power, 
that the opposite cable was allowed to surge round the wind- 
lass with the lift of the ship.” At the same time her Majesty’s 
steam frigate Retribution, 1,641 tons, with his Royal Highness the 
Duke of Cambridge on board, had three navy anchors down, each 
weighing 52 cwt., and steamed head to wind with her powerful 
800-horse power engines to ease the strain; yet in spite of steam and 
anchors she dragged more than half a mile in course of an hour, 
and, as a last resort, all her heavy gear was started overboard, 
including guns, shot, shell, &c. Now, these statements can be verified, 
or as easily refuted by reference to the log of her Majesty’s ship, and 
the personal testimony of his Royal Highness. 

Your Grace further remarked that no officer of the navy would 
trust her Majesty's ships to these anchors. My reply is they have 
never been permitted the opportunity of trying them, except in one 
instance, and in that, not only the safety of one of her Majesty's 
ships, but the sacred person of her Majesty has been entrusted to it. 
I allude, as you must be aware, to the royal yacht Victoria and 
Albert, wholly dependent since 1854 upon the efficiency of my anchor 
being equal to every emergency. The reyal and imperial yachts of 
all the crowned heads in Europe, and those of his Holiness the Pope, 
the Sultan of Turkey, aad Pacha of Egypt, aré likewise supplied 
with Trotman’s anchors. 

In the House of Commons the Secretary of the Admiralty stated 
that I was deceiving the public on one point, viz., with respect to 
the price of my anchors. 1! am the inventor only, and not a maker 
of anchors, therefore the published price-lists of all the tirst anchor 
makers of the day are available to his lordship for information and 
my justification. When the noble secretary stated the cost of the 
anchor supplied her Majesty’s yacht was £119 instead of £9), he 
was probably unaware that the diflerence arose from mere obstruc- 
tiveness on the part of officials, and consequent demu of man 
and barge for more than six weeks before it was landed at her 
Majesty's dockyard. The delivery of forty anchors would have 
entailed no additional expense under the circumstances. 

His lordship also stated the Admiralty would not be justified in 
ordering captains of ships to use a particular anchor. The converse 
of this is, no doubt, equally true. Will your Grace permit me to 
call your attention to the fact that the Admiralty denied my anchor 
to the late Captain Sir William Peel, of her Majesty’s frigate 
Diamond? By this refusal that gallant officer was of necessity 
obliged to take “the established anchor of the navy,” which just at 
that time an Admiraity committee of distinguished naval officers 
had unanimously condemned as wanting in all the essential qualities 
looked for in a good anchor. The noble lord further said that the 
officers of the fleet disapproved of Trotman’s anchors. My answer 
to this is,in the words of the Admiralty itself, to a return ordered 
by the House of Commons, “No report on Trotman’s anchors has 
been received at the Admiralty.” 

When reference was made to Holyhead Harbour, and the terrific 
gale which in part destroyed the breakwater, and caused the loss of 
the Royal Charter, some invidious remarks were then addressed to 
the House on the subject of my anchors. It could not, however, be 
denied that a sinzle Trotman’s anchor, of 5 tons 8 cwt. ex stock, 
did hold the Great Eastern without the harbour, and saved the 
noble ship from certain destruction, as her stern-post at the awful 
moment she broached to floated within a few feet only of the rocks; 
nor is evidence wanting of strength, inasmuch as this identical anchor 
was officially tested at her Majesty’s Dockyard, Woolwich, fully 
40 per cent. above the standard proof applied to navy anchors. 

Your Grace will, no doubt, on receiving this letter, again indalge 
in a sheer at the perseverance of inventors, and from your elevated 
position may repeat the doctrine which you laid down on the 29th 
ult., that it was not the business of a public department to put the 
country to expense by “trying experiments.” As an inventor I 
acknowledge the fault, and submit to the reproach of having striven 
to make the merits of my invention known throughout the maritime 
world. But as an Englishman and a taxpayer I cannot forget that 
the Enfield rifle would never have superseded the Old Brown Bess, 
nor the merits of Whitworth’s or Armstrong’s rifled ordnance been 
tested, had “public departments” acted upon the dictum of po 
Grace ; that it is no part of their duty to “ try experiments.” Iam 
not without hope that the Admiralty, which has so far disproved 
your Grace’s assertion as to have “ tried experiments” of steam and 
shot-proof frigates in the Royal Navy, may one day be induced to 
act upon the recommendation of a professional committee appointed 
more than eight years since by the Admiralty “to try experiments” 
and determine practically the relative merits of different descriptions 
of anchors. Your Grace may possibly have forgotten the unanimous 
recorded opinion of that committee of distinguished naval officers, 
&e. Permit me to recall it to your memory, that the established 
anchor of the navy proved the worst, and Trotman’s the best of all 
the various anchors subjected by them to the severest ordeal, the 
most powerful and varied tests jealousy or professional ingenuity 
could devise. 

May I venture, in conclusion, to propose one more experiment ? 
Your Grace may grant it without doing violence to your opinion as 
to the duty of * public departments,” for it will not cost the country 
a solitary sixpence. I am still willing, in the spirit of my letter 
addressed * The Admiralty, 7th April, 1859,” to supply at my own 
risk and cost a Trotman’s anchor, weighing 50 cwt., costing , to 
be tested against an Admiralty anchor of 100 cwt. or more, the 
contract value of which exceeds £365—an anchor half the weight, 
and one-fourth the cost, against the best the Admiralty can produce. 
Will your Grace accept this proposal, and abide the results ? 

have the honour to be 
Your Grace’s most humble and obedient servant, 
Joun TROTMAN. 

To his Grace the Duke of Somerset, &c. &c., 

First Lord of the Admiralty, 


Kew Garprens.—The flowers (almost endless in form, size, variety, 
and colour) in the great parterre or Italian garden on the terrace in 
front of the palm house and lake, and those on the borders of the 
grand promenade, are now in their greatest beauty and perfection, 
and will remain so for several weeks to come. ‘The conservatory 
No. 10 is very remarkable just now for the exquisite beauty and 
variety of foliage, and the gorgeous splendour, artistic combination, 
and skilful contrast of colour. of the curious and costly plants now in 
blossom—garlanding, festooning, and adorning the crystal walls, 
roof, and centre of this most beautiful and unique little “* Temple of 
Flora.” Several tropical botanical rarities are also in flower in the 
old and new aquariums or water gardens. 


‘“*Wimpeiepon.”—Under this title one of the Swiss competitors 
M. Wessel, of Geneva, has published a compte rendu of the proceed - 
ings at the Volunteer Rifle Match at Wimbledon. It gives a brief 
and clearly-written history of the contest from a foreigner’s point of 
view ; and some iustructive facts and remarks may be gathered from 
it. Three things disconcerted the Swiss champions at Wimbledon— 
the light Enfield rifle, the long ranges, and the want of any signal 
from the markers of the shots that missed the target. The com- 
parison of weapons is very favourable to the English rifle. For 
such short distances as 200 or 800 yards the Swiss fusil de chass-ur 
and army rifles are both good. But at the range of 500 and 600 
yards, and more decidedly at 800, 990, and 1000, “‘ The English 
weapons are incontestably superior.” M., Wessel describes the merits 
of the Enfield, the Westley-Richards, the Lancaster, and the 
Whitworth, with an enthusiasm that almost rises to poetry. But if 
he has a preference, where all are good, it is for the two last. If the 
Lancaster is an arme extraordinaire, the precision of the W 
has quelque chose de merveilleux. 
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PARLIAMENTARY INTELLIGENCE. 


THE ORDNANCE SURVEY.—25-IN. SCALE. 
ion for going into Committee of Supply, Sir M. Pero 
Pi a thet it is expedient to discontinue the Ordnance survey 
on the 25-in. scale till the survey on the 1-in. shall have been com- 
leted and published. In 1857 the question was discussed in a very 
ull House, when it was decided by a very a majority that the 
25-in. scale should be discontinued ; and the noble viscount, then, as 
now, at the head of the Government, stated that he regarded the 
vote at which the House had arrived as implying an opinion that 
no further survey should be made on the 25-in. scale. Where a 
survey had been already made on that scale, as in the case of Dur- 
ham, it would of course remain as a matter of record, but he inter- 
preted the vote of the House to mean that no further survey ought 
to be made, or should be made, on that scale. Since the House came 
to that decision, upwards of 4#250,0U0 had been voted, and the 
greater part of it had been spent on the 25-in. Scale. A vote of 
£90,000 was now asked, irrespective of military services, and a great 
part of that also would, no doubt, be spent on the 25-in. scale. That 
scale, which was perfectly useless, and ought not to be proceeded 
with, had been applied to seventeen counties, notwithstanding the 
ledge of the noble viscount. The 1-in. scale had been commenced 
in 1784, and was not yet completed, the attention of the surveyors 
having been from time to time diverted to channels of minor im- 
portance. Looking to foreign countries, there was no instance of 
any general survey of the size of 1 in 2,500. The map of kngland 
and Scotland Would measure about 600 yards by 300, and would 
be larger than the London Docks; twice the size of Lincoln’s- 
inn-fields; it would take tiie whole century to complete it, and 
would cost between £2,000,000 and £3,000,000. It was not re- 
uired in England, and could not be compared with the Tithe 
mmutation map, which was perfectly sufficient for every purpose. 
The size was so great that the alterations which must take place 
before it was completed would render it perfectly inefficient. It 
represented not only every hedge in the country, but every tree; 


on which side of the hedge the drains had been cut, and the side on | 


which every field-gate opened. Ten miles square of the country to 
be mapped would cover 20 ft. square. It would be impossible to 
examine the map of a county without a ladder, and of the country 
without a balloon. He did not think it necessary to go into further 
detail. He hoped to receive a distinct assurance from the Govern- 
ment that this expenditure would no longer be proceeded with. He 
should ask that the decision of the House in 1857 shou!d be registered 
in the journals, so that if there was a change of Government the 
new Ministers might be bound by the recorded decision of the House. 
—Mr. S. Herserr thought it would shorten discussion if he men- 
tioned what were the intentions of the Government. 








As to the | 


comparative advantages of the 25-in. and the 6-in. scale, some | 


difference of o»inion, he might observe, existed ; but in dealing with 
the question it should be borne in mind that the expense of proceed- 
ing upon the larger scale was considerably reduced by the invention 
of machinery, as well as by the extensive application of photography 
to mapping. For his own part, he was of opinion, so far as he could 
judge from the evidence which had been laid before him on the 


to make other alterations, plans were prepared and given in by Mr. | convention with the British and Austrian Governments by which 


Pennythorne. Captain Fowke had also sent in a plan, and he (Mr. 
Cowper) had referred the question to the consideration of the Royal 
Academy, not merely because the members of that body were 
naturally conversant with the hanging of pictures, but b some 
of them were a the first architects of the day. They objected 
to some of the details of Captain Fowke’s plan. That plan aimed at 
either too much or too little. It was too little if it was intended to 
make the building in Trafalgar-square a complete picture ‘gallery ; 
while, as a mere improvement of the gallery, it did too much. 
Captain Fowke proposed to alter almost the whole building, 
beginning at the roof and ending with the basement. Among other 
things, he proposed to make an entry, not in the front, but at the 
sides of the portico and underneath the basement—about the most 
mean and paltry mode of entrance that could be devised. The right 
hon. genileman stated that the estimate for Captain Fowke’s plan 
was only £34,/00; but his impres-ion was that, instead of £34,000 
it was more likely to reach £60,000 or £70,000; and to expend any 
sum approaching even the lowest of these anwunts on such a plan was 
a proposal that he would not be responsible for making to the House, 
He could not consent to the motion of the right hon. gentleman, as 
there was no such estimate as was there referred to; and with regard to 
the plan of Captain Fowke, it was unnecessary that he should produce 
it, as it had already been published in the Cornhill Magazine. He 
was quite willing to produce the correspondence, however; and if 
the right honourable gentleman withdrew his motion, he would 
consent to do so, As to the plan of the Government, he would be 
prepared to explain fully its nature when they came to the vote in 
the estimates relating to that matter, and in the meantime he hoped 
the discussion of the question would not be continued further.—Sir 
J. Suevciey reminded the right honourable gentleman that a com- 
mittee of the House had recommended that the pictures should 
remain in the National Gallery, and that the Royal Academy should 
be removed elsewhere.— Lord J. Manners said the Government of 
Lord Derby had come to a resolution to carry out the recommenda- 
tions. of the committee, and it was decided by them that the Royal 
Academy should be removed to Burlington House, and the entire 
building in Trafa'gar-square devoted to the pictures of the National 
Gallery.—Lord PaLmrxstow thought it desirable that some arrange- 
ment should be made by which the Royal Academy might be pro- 
vided for elsewhere, and the whole of the space in the building in 
Trafalgar-square devoted to the pictures of the National Gallery ; 
but even that would be only a temporary arrangement, as the in- 
crease of pictures in the national collection by bequests and pur- 
chases would soon more than fill the whole of the building. -There 
was a vote of £13,000 for the alteration of the National Gallery to 
be proposed to the House, and that sum would be sufficient for a 
number of years, at least, to provide the room that was required. 
Would it not be better, then, to take that course than to embark in 
a large expenditure at Burlington House to provide accommodation 
for the Royal Academy? He thought the best course would be to 





| expend the small sum to which he had referred in the meantime, 


and to postpone for some time to come the expenditure of the more 


| considerable amount that would be necessary for a permanent 


arrangement.—Mr. ADDERLEY accepted the offer of the right 


| honourable gentleman to give the correspondence, and consented to 


subject, that while the 25-in. scale would prove very little more | 


costly than the 6-in, it would be found much more effective for its 
purpose. The former, he might add, might with facility be reduced 
to the dimensions of the latter scale, while the contrary process 
could not take place. But be that as it might, the intentions of the 
Government were to forbar for this year from breaking new 
ground, whether in the case of the 6-in. or the 25-in. scale, in- 
asmuch as the full force of Colonel H. James's establishment 
would for that time be required for the purposes of military 
survey. 
survey of merely the four northern counties which he had already 
begun, but that nothing further should be done on the 6-in. or 25-in 
scales for the present, so that the Government would be afforded 
ample opportunity of considering before next sessi.n what course 
was to be taken in the matter, and of laying their views with respect 
to it before Parliament.—Mr. Botverte did not think the case was 
quite so clear with regard to the advantages of the 25-in. survey as 
the right hon. gentleman seemed to imagine, inasmuch as strong 
evidence was given against it some years ago by some very eminent 
men. It had been carried out to a considerable extent in Scotland, 
and he thought it was desirabie, before it was universally applied to 
England, to ascertain whether ic had proved successful in the case 
of the former country or not. (Hear, hear.)—General Pen said he 
had to apologise to the House for having omitted for so long a period 
to make a statement of the course which Lord Derby’s Government 
had deemed it advisable to take in proceeding with the 2-in. scale. 
A resolution had originally been moved by the House that the 


survey should be conducted on the 6-in. scale, but a commission had | 


subsequently been appointed whose members had come to the con- 
clusion that a 25-in. scale was that which ought to be adopted. 
That being so the Government of Lord Derby had come to the 
decision that the survey of a few of the northern counties should be 
carried out on that scale, and the question having arisen as to 
whether a scale reduced from 25 in. to 6 in. would be sutliciently 
accurate he had appointed a committee composed of eminent 
scientific men to investigate the point, whose opinion was that 
the proposed method would be found to be most correct, the 
variation, he believed, not exceeding the 400th part of an inch. 
It was under those circumstances that the alteration was made, and 
he must again apologise to the House for not having brought the 
subject under its notice before.—Mr. Monse 1 said portions of this 
country had been surveyed on the 1-in. and portions on the 25-in., 
while Ireland had been surveyed on the 6-in. scale, and that, if the 
House were to embark on a plan of re-survey on a 25-in. scale, they 
must be prepared for an expenditure of over £2,00',000 sterling — 
Sir M. Pero, satisfied with the assurance of the Secretary for War 
that the survey on the 1-in. scale would be completed before a fresh 
appeal was made to Parliament, expressed his willingness to with- 
draw his amendment. 
NATIONAL GALLERY. 

Mr. ApDERLEY said he had to move for a copy of the plan and 
estimate of Captain Fowke for the alteration of the National Gallery, 
and of any other plan for that purpose now under the consideration 
of the First Commissioner of Works, and of any correspondence 
thereon. There was an excellent plan—that of Captain Fowke—in 
possession of the First Commissioner of Works, which he had 
rejected on the ground of official etiquette, and adopted another plan 
merely because it was the production of the architect of his own 
department, while Captain Fowke belonged to the army. The 
estimate for Captain Fowke’s plan was only £34,000, and he believed 
that notwithstanding its rejection by the First Commissioner of 
Works it would be found on examination to be a most complete one, 
while that of the Government was in many respects exceedingly 
defective and inconvenient. It appeared to have been adopted on 
the advice of the Royal Academy, whose continuance at the National 
Gallery had been condemned by a committee of that House. His 
whole object was to get a good scheme for improving the National 
Gallery, and he expressed a hope that nothing would be done in the 
matter till the House of Commons had had a full opportunity of 
censidering the whole question and studying the plans that had 

n proposed. The right honourable gentleman, after some 
further reference to the plans, concluded by making his motion 
as above.—Mr. Cowper said nothing could be more baseless than 
the right hon. gentleman's statement that Captain Fowke’s plan had 
been refused by him on account of official etiquette. He had rejected 
Captain Fowke’s plan simply because he thought it a bad one. It 
Was quite clear that the pictures of the National Gallery could not 
long remain in the position in which they now were, and that more 
room would have to be provided for them, either ,in Trafalgar- 
square or elsewhere. In 1857, his noble friend at the head of the 
Government visited the National Gallery, and after exannination 
came to the conclusion that the central hall should be made 
available as a picture gallery. It having been considered necessary 


It was therefore proposed that he should complete the | 





withdraw bis motion. 
MANUFACTURE OF GUNS. 


Mr. Berkevey asked the Secretary of State for War whether the 
Low Moor Company (ironfounders in Yorkshire) were making 
smooth-bore guns for her Majesty’s Government, and for what pur- 
pose? Whether the same company, having made cast-iron guns, to 
be afterwards strengthened by Sir William Armstrong, how many 
were made, how many burst upon trial or failed, and how many suc- 
ceeded? Whether guns made by Colonel Wilmot on nearly the 
same plan in Woolwich Arsenal succeeded ? Was not the Secretary of 
State for War aware that guns made after the same plan had been 
adopted, and were perfectly successful in France, and, if not placed 
actually on board ship, were omy | stacked for that purpose, both at 
Cherbourg and Toulon? Was he aware that the Russians had 
adopted that gun, and were at the present time manufacturing it at 
Liverpool ?—Mr. S. HerBert suid that the Low Moor Company 
were making smooth-bore guns, both 68 and 32-pounders, for the use 
of the navy, and this description of gun would probably never be 
entirely displaced by any ritled guns that could be made. Upwards 
of 500 cylinders were made for the purpose of being strengthened 
with iron hoops. Five have been tested, and thre of them burst; 
and that number bursting led him to think that there was 


| something defective in the manner in which they were hooped, and 





that some delay had better be allowed for further inquiry into 
the mode of hooping, which he had very little doubt would lead 
to a successful result. Colonel Wilmot made some guns which suc- 
ceeded, but he did not hoop those which he made, but he hooped 
guns made by one great foundry. They showed conside:able 
strength. He might as well explain that specimen guns were tried 
to destruction, in order to ascertain the point beyond which they 
would no longer bear a charge. In reference to the last two ques- 
tions he must say that the hon. gentleman appeared to have got 
information which the War Department had not got. There were, 
he believed, guns stacked at Toulon, but the French Government 
intended not to place them in ships, but in fortresses, where, if they 
burst, the destruction caused would be less. 
whether the guns in this country are not over-tried and put to too 
severe a test, the powder here being very much stronger than the 
powder abroad ; so that guns might stand the test in France, and 
not stand it in this country. The Russians had not adopted the gun 
referred to by the hon. member, but had adopted wrought-iron 
guns made at Liverpool. 


HOUSE OF LORDS. 
TELEGRAPHIC COMMUNICATION WITH INDIA, 

Lord Staniey of ALDERLEY called attention to the present state 
of electric telegraphic communication between England and India. 
All the schemes which had been adopted for completing that com- 
munication had entirely failed, and at the present moment we were 
not a bit farther advanced than we were three years ago. Some 
time since a proposal was made to establish a line between Falmouth 
and Gibraltar, connecting England with our great fortresses in the 
Mediterranean, and, through them, with India. That project, how- 
ever, had been abandon for the present, and it was stated to be 
the intention of the Government to use the cable for making a line 
between Rangoon and Singapore. It seemed to him that a more 
advantageous use of the cable, now that all the lines in the Mediter- 
ranean had been broken up, would be the formation of a direct com- 
munication between Malta and Alexandria. The Turkish line 
through Asia Minor had failed; the Austrian line vid Corfu was not 
now in operation; and our Government could not do better than 
seize the present opportunity of establishing telegraphic communica- 
tion with India by a line which should always be within their own 
control.—Lord WopeuouseE agreed with his noble friend as to the 
extreme importance of establishing telegraphic communication with 
India, and regretted that, as yet, all the efforts to obtain that object 
had been so unsuccessful. The Red Sea line had been laid down, 
but had proved unserviceable, and there was but little hope that it 
would be repaired. The line by Bagdad and Bussorah was being 
constructed by the Turkish Government, but some difficulty had 
arisen with respect to the formation of a part of it, and com- 
munications upon the subject were now going on between the 
Porte and her Majesty’s Government. With regard to the line 
from Ragusa to Alexandria, a convention was, in April, 1859, 
concluded with the Austrian Government, but no pro; bad 
yet been made with the laying down of the cable. The 
reason of this was that when application was made to the Porte for 
a firman authorising the landing of the cable at Alexandria, it was 
stated that the Turkish Government had conceded to Messrs. Newall 
the exclusive right of landing cables in Egypt, and he thought in 
all the Asiatic dominions of the Porte. Strong remonstrances were 
made against this, but it was not until the present year that the 
Porte cancelled the concession to Messrs. Newall, and signed a 


There was great doubt | 


the permission necessary for landing the cable was given. At the 
last moment, when the convention was about to be ratitied at 
Vienna, her Majesty's Government was informed by the Austrian 
Government that, in consequence of the failure of the numerous 
attempts to lay deep-sea lines, no company could be found who 
would undertake to lay this cable upon the terms originally stipu- 
lated for, and that, if the scheme was to be carried out, those terms 
must be advanced. That communication was received only three 
or four days ago, and no decision had been come to upon it. In his 
opinion, however, the British Government ought not to enter into 
any new and less favourable arrangement with ut maturely con- 
sidering the whole subject of raterspate com nunications in the 
Mediterranean. The line» ted Falmouth and Gibraltar 
would, he agreed with his noble friend, be most valuable to this coun- 
try, because it would bé an independent line. The cable had been 
constructed—and constructed he believed upon the soundest principles 
—when it occurred to the Government ' hat, considering the great risk 


which would attend the yoy of laying it down, and the sacritice 
of capital which woult t from its loss, further experiments 


should be made by Plans @ to the best mode of 
laying these cables. ‘oe “ was appointed, which 
was presided over by the late Mr. henson, and of which Mr. 


Wheatstone and other eminent electricians were members. That 
committee had made experiments iy results of which were, he was 
informed, likely to throw mach light upon the subject; but their 
report was at present not in a state to be acted upon. In the mean- 
time, as the carrying out of this plan was not abandoned but rather 
postponed, and as it was thought that the Red Sea line and the line 
from Ragusa to Alexandria would soon be in operation, it was thought 
desirable, con-idering what was now going on in China, to complete 
the communication with Singapore by laying down the cable, which 
had been prepared for the line between Falmouth and Gibraltar, 
between Rangoon and that place. Now that the Red Sea line had 
failed, and it was doubtful whether that between Rangvon and 
Alexandria would be carried out, her Majesty’s Government would 
consider whether it was still desirable that this cable should be laid 
down between Rangooft and or whether it might not be 
more usefully employed at some t portion of the line of commu- 
nication with India — Srancey of ALDeRey replied. The noble 
lord had answered His questions satisfactory. He understood 
that the French Government were cofididering the propriety of 
making a telegraphic line from Algeria to Tunis, Tripoli, and along 
the whole coast of Africa to pt. It was worthy considering 
whether it might not be desirable for us to connect Malta with such 
aline. He hoped that on the whole we might soon see a further 
attempt made to complete a communication so essential to the 
interests of India and the rest of oar empire.—Lord ReprsDALe 
thought that in a military point of view electric telegraphs were not 
likely to prove so advantageous as was once supposed. if war broke 
out, one of the first objects of any enemy would be to destroy our 
telegraphic lines between Gibra iar, Malta, and other points in the 
Mediterranean, and thus to prev nt «r communicatio. with India. 
Where the lines were laid down in deep water thei: success was 
doubtful, and the wires in shoal water could easily be destroyed. It 
would be far better to secure a more rapid and less expensive over- 
land communication with our Eastera possessions. 


LAW INTELLIGENCE. 


GUILFORD. —Avyousr $ru. 
(Before Lord Chief Ju-tive Cockguun and Special Juries.) 
PRIDEAUX v. M'MURRAY, 

Tis was an action to recover £9), the balance for royalties and 
other charges in connection with a patent invention belonging to the 
plaintii! for the prevention of smoke, The defendant pleaded that 
the invention had failed, and on this ground the claim was resisted. 

Mr. Bovill, Q.C., and Mr. Hannen were for the plaintiff; Mr. 
Edwin James, Q.C., Mr. Wood, aud Mr. Lloyd, were counsel for the 
defendant. 

The plaintiff in this action, it @ppeared, had patented several 
inventions for the prevention of smoke in furnaces, and the defendant 
is a very extensive paper manufactdrer, who carries on his business 
in Garratt-lane, Wandsworth. e mdant took possession of these 
premises in 1854, and had since expended a very large sum of money 
upon them, and it appeared that at the time he took possession une 
of the plaintifi’s patented inventions was in operation, but was not 
found to succeed, and he tr ed several others without attaining the 
desired object. In the course of the year 1859 it seemed that the 
plaintit? had an. ther patent, somewhat similar to the original one, 
but which was represenied to be a great improvement upon it, and 
at the close of that year the defendant entered into a negociation 
with him, the result of which was that the plaintill’s patent was 
applied to eleven furnaces in Mr. M‘Murray’s estavlishment in the 
beginning of the present year, and the plaintiff received £100 for the 
alteration. ‘Ihe invention appeared to consist in the application of 
dvors to the furnaces, which were made something upon the principle 
of a Venetian blind, admitting a current of air when fuel was put in, 
and by this means causing the combustion of the smoke, the apertures 
closing by themselves when. this result was o'nained. It appeared, 
however, that they did not at all answer the purpose, and the defen- 
| dant abandoned the use of them, and was compelled to use Welsh coal, 





| and the payment of the present claim was resisted on the ground ‘hat 
the plaintilf had warranted that his invention, would prevent smoke 
but it had failed to effect that object. The case on the part of the 
plaintiff was, firstly, that he never gave any such warranty, and 
secondly, that in point of fact the invention did carry out the object 
sought for, and that the failure in the present instance was owing to 
the mouths of the furnaces being too small. In support of this view 
of the case the original agreement for the altera'ion of the premises 
was put in, and it appeared that nothing was contained in it relating 
to the warranty, but the plaintiff was merely to make the alterations 
for a certain sum, and he himself deposed that he never gave any 
warranty of the kind suggested. 

The case on the part of ‘he defendant was that the plaintiff, when 
he entered into the arrangement with Mr, M‘Murray, guaranieed 
that the new invention should effect the object sought tor, «nd that 
Mr. M‘Murray should never more be troubled with smoke, but it 
appeared that very soon after the new doors had been put to the 
furnaces the evil was as great as ever,and Mr. M‘Murray was 
summoned to the Wandsworth police-court by the Government 
inspector, and fined for not taking means to prevent smoke at his 
manufactory. It was also proved with regard to the allegation as to 
the mouths of the furnaces being too small to allow the new inven- 
tion to act properly, that the plaintiff had the entire control of the 
alteration, and that the mouths could have been enlarged at a very 
small expense. 

The Lord Chief Justice, in summing up, said that the only question 
the jury had to consider was, wh ther it had been established by the 
defendant that the plaintiff had warranted the invention to succeed 
in preventing smoke. Under ordinary circumstances when a person 
made use of a patented article he was supposed to be acquainted with 
its nature, and if it did not answer the purpose for which it was 
intended, he had no remedy. If, however, a warranty or guarantee 
was given that a certain object would ve attained, and the inven- 
tion tailed in effecting that object, the patentee could not recover in 
an action of this description, and the defendant would be entitled to 
a verdict. 

The jury said they were of opinion that no warranty bad been 
given, and a verdict was therefore taken for the plaintiff for the 
amount sought to be recovered. 

(The plaintiff’s solicitor has since stated that Mr. Prideaux was 
never consulted about the construction of the defendant's furn: 
and Mr. M‘Murray called Mr. Amos and Mr. Middleton, who pro 
they did answer; but, at the s' ion of the Chief Justice, it was 


a that the question whether the plaintiff's doors answered or 
not should be referred to arbitration, if the statement of the defendant 
and his brother was believed, that a guarantee was 

laintiff obtained a verdict on this point, which was 
fete to the jury.] 4 


ven. The 
¢ only one 





* 


en 


—- 


————— 





112 


THE ENGINEER. 


Aveust 17, 1860. 








WHITWORTH’S 





FIC.10, 








IMPROVEMENTS IN PROJECTILES, &e. 


Patent pATeD 30TH DecemBer, 1859. 











CLEEEESERELE ONE CE CAO UAEOEN ECCS TELAT Y COANE TTD 


A 


CU TT 


AOENCOOEUCEACAEOES COOGEE OATMEAL CAA AA HET 





W.RIMBAULT 








These are improvements patented by Mr Whitworth, of Man- 
chester, and relate to elongated projectiles and the machinery used 
in making them; they consist, Firstly, in so forming the projectile 
that the rear part which is behind the centre of gravity may have 
a proper relation to the fore part, which is in front of the centre of 
gravity with regard to their respective shapes. The shape of the 
fore part depends upon the purpose for which the projectile is to be 
employed, and may be more or less pointed or curved or flat fronted. 
The rear part is made to taper, and the weight, form, and degree of 
convergence given to it must be determined by and adapted to those 
of the fore part. The parts thus mutually adapted present their 
surfaces to the action of the air under conditions most favourable to 
the accuracy, velocity, and range of the projectiles. 


For projectiles intended to be used for long ranges, Mr. Whit- | 


worth employs the shape of front whose longitudina' section is 
nearly that of a solid of least resistance, having the front somewhat 
seanted. The rear has a taper shape, adapted to that of the front in 
such a way that the air displaced by the front part is allowed to be 
replaced in the rear as soon as possible. The middle part is left 
parallel for a sufficient length to prevent windage, but not too long, 
as that would diminish the flight, the quick replacement of the dis- 
placed air being impeded. Projectiles which have the shape above 
described are less liable to deviate from the line of flight, and ricochet 
better than the elongated forms previously employed. 


The form of projectile which the inventor has found most advan- 
tageous for giving long range, and preserving sufficient b:aring 
surface, is shown in Figs. 1 and 2. The rear might be made in the 
shape of the frustrum of a cone, but to afford sufficient extent of 
bearing surface, and prevent an abrupt termination of the lines, he 
employs the curved shape shown in the drawing, which may be 
made up of segments of a circle or other suitable curve. For the 
rear end he uses a flat surface, as that gives steadiness of flight. He 
has found that, as compared with the projectiles formerly used, 
which had pointed fronts and cylindrical or non-tapering rears, the 
projectiles shaped as described will give from a quarter to one-third 
greater range. 

For shorter ranges for shell, where capacity is required for con- 
taining the bursting charge, he employs the form shown in Figs. 
8 and 4, 

Figs. 1, 2, 3, 4, 5, and 6 show forms of the improved projectiles; 
Figs. 1 and 2 veing respectively an end and side view of a solid shot, 
suitable for use in a 12-peunder gun; Fig. 3 an end view, and Fig. 4, 
a longitudinal section of hollow shot or shel! for use in the same 
gun; and Figs. 5 and 6 being end and side views of projectiles to be 
used in rifled small arms. 


Mr. Whitworth states that he is aware that projectiles have been 
made with their rear parts tapering previously to the date of his 
present patent, with the object of attaching to the rear wads or 
sabots; also projectiles of an egg-shape have been proposed ; 
also projectiles having parallel middle parts and parabolical 
or conical ends, but such shapes are not advantageous for flight, and 
projectiles so made are liable to turn over. The rear in such pro- 
jectiles should not be pointed, as a flattened surface gives a steadier 
flight; the middle or parallel part must not be too long, as a quick 
replacement of the air is thereby prevented. To none of these 
shapes does he make any claim, hor does he claim all shapes which 


| taper before and behind, or any other shapes than those to which 
| the principle of adapting the rear to the fore part is applied. 
Secondly, his improvements in machinery for making projectiles 
relate to the construction of lathes for turning projectiles, which are 
shown above, in which Fig. 7 is a plan; Fig. 8 a front elevation; 
Fig. 9 an end elevation; and Fig 10a detached view. A is the 
bed; B the headstocks; C the bottom rest, actuated by the guide- 
screw D; E is a compound slide-rest, with cutting-tool a placed in 
front of the soit F to be turned; and G is a second compound 
slide-rest, with cutting-tool } placed on the opposite side of the pro- 
jectile F. Both compound slide-rests E and G have independent 
slides for adjusting their respective cutting-tool, but are connected 
together transversely by the right and left screw H. On the outer 
end of the fast headsteck is a pair of bevel wheels d, d, which com- 
municate motion from the headstock to the worm e and worm-wheel 
f. On the side of the worm-wheel fis formed the cam I, into which 
the lever g works. This lever is attached to the change- 
wheel J, which communicates the motion received from the 
cam i through the other wheels K and L to the longitudinal 
shaft A. At the other end of the shaft A is the bevel-wheel M 
gearing into the bevel-wheel N placed on the right and left 
screw H. The bevel-wheel N is provided with a friction clutch and 
lever i, by which the motion received from the cam I may be readily 
communicated to or suspended from the transverse right and left 
screw H, and from it to the two compound slide-rests E and G, and 
to their cutting tools a and 6. Another train of wheels 0, P, Q, on 
the outer end of the fast headstock, communicates motion from it to 
the guide-screw D. Such a shape is given to the cam I, as will im- 
| part the requisite motion transversely to the cutting tools a and 4, 
simultaneously with the longitudinal motion which they derive from 
the guide-screw D, so that the projectile F may be turned of the ex- 
ternal figure required. When the external figure of the projectile is 
such that its longitudinal section is made up partly of segments 





wheel arrangement O, P, Q, may be dispensed with, and a 
continuous rotary motion be given to the shaft 4. In this case 
the arrangement of slide-rest shown in the detached view, Fig. 10, 
is adopted, in which, in addition to the ordinary slides, are the 
curved or segmentally-shaped bars or slides R, R, worked by the 
worms and worm-segments S, S, and by the wheels T, T, from the 
worms k, on the shaft /, which is connected to the longitudinal shaft 
h, by the bevel-wheels M and N. The radius of the segments of the 
curved bars or slides is fixed, but the cutting-tools may be adjusted 
by the top slide and screw U, so as to turn the projectile to any 
required radius. 








Yorksuire AGricucturaL Soctety.—SteaM PLouGHING AT 
THE Ponrerract Mretinc.—The trials of steam implements were 
confined to those of Fowler and Smith. The field in which they 
took place was only some four or five acres, and the soil was a light 
loam, resting on the sandstone. Now that every one taking an 
interest in these matters must be convinced that Fowler, Smith, and 
other inventors, are able to make excellent work in the trial field, 
and that steam culture has passed from the domain of tentative 
experiment to that of practical success, we would suggest to 

ticultural societies whether they might not contrive an opportu- 
nity for the exhibition of these implements on a larger scale. On 








of circles, the cam I and guide-screw D, with the c ange- | 








the present occasion, for example, Fowler ploughed about an acre 
and four perches, seven inches deep, within the hour, making as 
excellent work as it is possible to imagine. We (Messenger) under- 
stood that, owing to a recently supplied drum not acting perfectly, 
it was deemed advisable to work the engine throughout the day at a 
more moderate pressure than usual. Notwithstanding this disad- 
vantage, however, there was one universal feeling of astonishment 
expressed by those not familiar with the machine at the wonderful 
speed at which the work was accomplished. It is evident that on 
this plan ten acres per day may be readily accomplished with the 
four-furrow plough, and very much more with the scarifier. 
Supposing then that the leading agricultural societies were to 
arrange a week’s trial towards the end of September immediately 
after harvest, so as to allow each competitor to show the amount 
and quality of work he was capable of accomplishing in that time. 
Such an exhibition, held in a strong-land district, on farms situated 
contiguous to each other, would show the wonderful superiority of 
steam power in breaking up wheat stubbles, and leaving them in 
such a state as to benefit by the frosts of winter. Clover leys might 
be broken up on a scale equally extensive. Irresistible evidence 
could thus be afforded of the positive value of steam cultivation, 
while the comparative efficiency of its several varieties was tested, 
not by holiday trials, but by actual work. The nice adjustment of 
every part of Mr. Fowler's engine and tackle has been so well 
considered, that a more perfect application of the traction —— 
can scarcely be imagined. The natural consequence is, work equally 
perfect; the plough produces furrows well turned and beautifully 
straight ; the scaritier moves steadily at any depth required, leaving 
the land evenly broken up, so as to fit it for receiving the action of 
the weather. The self-propelling perpetual anchor at the end of the 
field opposite to the engine enables the imp t, on arriving at the 
termination of one journey, to be placed in the proper line of work, 
and to be started on its return journey with an average loss of some 
15 seconds only! The trial field was on a very gentle incline, in 
working up which the plough kept persons following it at a brisk 
walk, considerably quicker than the average pace of horses at such 
work. When moving down the incline the pace was that of a rapid 
walk, bordering on a run. Such rapidity, especially when combined 
with accuracy, is in itself a great merit, as one of the chief deside- 
rata of steam ploughing is, to take advantage of dry weather for 
working strong land. Rapidity enables the farmer in a considerable 
degree tobe independent of the weather. On this account it would 
answer his purpose to lay out half as much again to have his work 
done during the hot dry days of September as in the wet weather 
which usually accompanies November. 

Deatu or Mr. Cuarvtes May,—It is with very great regret that 
we have to record the demise of Mr. Charles May, C.E., of Great 
George-street—which melancholy event took place on the morning 
of Friday last. Mr. May was well known in the profession he had 
embraced, in which he displayed very considerable ability and energy ; 
and his loss will be severely felt by many who enjoyed his personal 
friendship. Mr. May was for several years a partner in the Orwell 
Works at Ipswich, then carried on by Messrs. Ransome and May. 
He was a Fellow of the Royal and of the Royal Astronomical 
Societies. Though his health had long been delicate, his death was 
at last sudden, as we believe he was actively engaged in business 
pursuits up to the bapa 2 evening previous to his decease. He 
was in the fifty‘ninth year of his age. 
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TO CORRESPONDENTS. 


*,* Volume IX. Tus Enainzsr, bound in cloth. is now ready, price 188. 
Covers for bindiag the volumes can be had from the publisher, price 2s. 6d. 


each. 
*,* must request as may desire to be referred to 
aleoal in cpparatas, eu to send their names and addresses, to 


H. P= Renemnoatares to ocuprating, but you might bind yoursels for a 
short term of years. Try an advertisement stating the simple facts. 

A Susscrizer (Wolverhampton).—Mr. Hawkins, of Red Lion-street, makes 
hydraulic pressure gauges, rdon’s gauges are made to show on a dial 
pressure to a high range for hydraulic presses. 

Enoinegk (Manchester).—Certainly. The duties of a civil engineer comprise 
the making of canals, harbours, bridges, and dockyard, as well as railroads ; 
in fact, before the railway era the attention of the civil engineer was almost 
exclusively devoted to those departments. 

F. W. (Hull).—Are you sure that you have quite understood the plan pro- 
posed? Carefully read again the description. 

T. L. P. (Warrington).— Write to Messrs. Chapman and Hall, 393, Piccadilly, 
and ask them to send you the “ Classed Catalogue of the Educational Division 
of the South Kensi Museum.” It is a thick volume, and contains a 
catalogue of educational books, instrumen's, models, de. dc., with the 
names of the makers, and the prices. Fourteen stamps will pay for the book 

’ and postage. It is a very useful book of reference for classes and metitutions. 

A. W.—The cost of entering a disclaimer is £5, and of a caveat against dis- 
claimer £2 ; but we do not know what the pitent agent's fee is. 

P. J. (Devonport)— We had not noticed the coincident before the receipt of your 
note. We believe, however, it is a fact that there are two sets of boats building 

to bear the sume names, one set for the City of Dublin Company, to run 

between Holyhead and Dublin, and the other for Mr. Lever’s Galway Company. 

patent was taken out by Professor Way on the 10th November, 1857 

and the patent was fully described and illustrated in THE ENGINERR of 18th 

June, 1858 (vol. v. page 459). You will there find nearly all of the parti- 
culars you seck. 

N. M. (Manchester).— The Bulge Hill grsdient is, we believe, 1 in 88 ; the Oldham 
1 in 27. The Leicester and Swannington has two inclines, of 1 in 17 and 
1 in 29, worked by stationary engines ; the Lickey incline, on the Birmingham 
and Gloucester, is about 1 in 37 ; there is one on the Vale of Neath of 1 in 36 ; 
and one at Sheffield of 1 in 27 ; the Mold branch of the Chester and Holyhead 
has an incline of 1 in 45; the Whitstable incline, on the South- n, is 
lin40. These are among the chief inclines in England and Wales, as far 
as we can remember. 








THE HOT-AIR ENGINE. 
(To the Editor of The Bagineer.) 
Sir,—Can any of your numerous readers say where I can find a full 


description of the hot-air engine, or the so-called new motive power ? 
Bury, Aug. 13th, 1860. A SUBSCRIBER, 


MR. JONES’S MODE OF DEFENDING SHIPS. 
(To the Bditor of The Engineer.) 

Six,—It may be interesting to ag od readers to know that to protect — 
by inclined covering is an old invention which has been frequently 
re-invented. A description of this mode of defending ships against shot is 
to be found at page 655, vol. ii., of ‘“‘ Hebert’s Encyclopedia.” 

Manchester, Aug. 14th, 1860. _ 


REAPING MACHINE KNOWN TO OUR CELTIC FOREFATHERS. 
(To the Bditor of The Engineer.) 

S1r,—Seeing, in your im ion of last Friday, an article extracted from 
the Gloucester Chronicle, and headed as above, it may perhaps interest some 
of your readers to learn that ‘‘Palladius, De Re Rustica,” has a full 
description of this machine, which was made, as it is there clearly 
—- not only to reap but to carry away the corn. Latinus. 

mdon, Aug. 14th, 1860. 
[We thank our correspondent for his notice of this “yoy Palladius 
wrote ot Naples, though little is known of the period. Probably it was about 
the close of the fitth century, as he is by Cassiodorus ] 





Parsr J. LivEesky. 








STRAIN ON TUBULAR GIRDERS. 
(To the Bditor of the Engineer.) 

Sin,.—Will any of your readers kindly oblige me by giving, in an early 
number of Tak ENGinesr, a rule for determining the amount of strain to 
which wrought-iron tubular girders may be we Ay 

A formula which I have seen is as follows :—Multiply the sectional area 
of the bottom plate by the depth of the girder (both in inches), and by the 
constant 80, and divide by the distance between the supports (also in inches) ; 
the quoti breaking weight at centre in tons. As this rule does not 
ae Sy nee 6 Sener ae 1 it in the calculation, I do 
not feel any confidence in applying it in a practical case, I have alsoa 
strong general suspicion of constants. TL 


SUSPENSION RODS. 
(To the Editor of The Engineer.) 
, Sir,—At page 297 rd Mr. ae = getes — . gun Se 
nvestigation of a “‘ Suspension of uniform strength,” e applica- 
tion of the resulting formula to the determination of ‘the mensions of 
pump rods suggested. 

On examination of the question of pump rods, I find that it admits of 
direct analysis. I send it to you, in case you should think it would interest 
any of your readers, Cc. P. Corror. 

The length of each portion of the rod is, of course, known beforehand, 
let us call it; also the number of rods required, say m; the whole length 


will then be = m, L. 

Let W be the weight suspended at the bottom of the rod. 

Of any one length of the rod, the weakest point will evidently be imme- 
diately below the joint with the next superior one, and the question resolves 
itself into determining the diameters of the several rods, so that the strain 
at the top of each bar shall be constant, and equal to any given tension per 
square inch. Let this tension = T. 

Lat Oy, to fs nesec 8m, be the area of cross section of the 1st, 2nd, 3rd, 
+... mth length counting from the bottom. 

Let w = the weight of a cubic unit of the material of a cubic inch, if all 
= dimensions are in inches, or a cubic foot, if all the dimensions are in 

ny ante the first, or lowest bar, the whole tension at the top of it is 


wile, + W = (by the conditi 
Therefore, a=W. 


In the second bar, 
4, T = W + wls, + wle,; substituting and reducing, 














of the question) T 4. 


“Twi 


we find a 
(T — wip 
In the third bar, 
T= W+ wl +wls, + wl 
Hence, 3 = ———_. 
(i — wl, 
In general, in the m bar, 
eo W, T=—1 
(T—wl> 





~ formula is bad and applied. First obtain the logarithm of 
Foy et ey by repeating the addition of the latter 


to the former, you can at once get the 1 thms of all the sections required. 
Having got the section of an , the diameter is at once known, 
g to the shape of the bar. 


Advertisements cannot be guaranteed insertion unless delivered before eight o’clock 
on Thursday evening in each week. eas Gy Bor Oe ont ea © 
half-a-crown ; each line afterwards, sixp li ages nine words ; 
blocks are charged the same rate for the space they full. All single advertiee- 
ments from the country must be accompanied by stamps in payment. 

Tue Expinesr can be had, by order, from any newsagent in town or country, 
and at the various railway stations ; or it can, if preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including double number), 15s. Od, 
Yearly (including two double numbers), £1 11s. 6d. 
svi siredit be taken, an extra charge of two shillings and sixpence per annum 


Tus ENGIvger is registered for transmission abroad, 
to be addressed to the publisher, Mr. BEREARD oa, chee tae on 
ot to be addressed to the Editor of Tan Exaurnaa, 168, Strand, 
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STEAM AND VAPOUR THEORIES. 


An American poet, Lowell, has truly said, “ we all 
entertain a sincere private notion that our ‘ Thus far!’ will 
have a great weight with the ocean.” But this notion is 
altogether a mistake. Even kings, when they have put it 
to the test, have only soaked their sandals. And it is 
equally vain for men to seek to check the flow of science. 
Its rising wave will — | surround them if they —- 
it, and overwhelm them if they persist in the attempt. It 
is our high privilege to behold the advance of this glorious 
tide; to see it steal its way through this new channel— 
past that old headland—into yon parched and barren 
waste; and it is also our duty to advise even the Princes 
of Knowledge, if they happen to stand in its path, to step 
back at its approach. Now, in our recent discussions of 
the modern theories of steam and vapour we have had to 
speak a word of warning to a king or two ; but we believe 
we have done so with all due deference, and without in 
any way making light of imperial claims. If the mere 
act of telling them when the wave is all but upon them is 
in itself treason, then of treason we are unquestion- 
ably guilty. But the crime was one of necessity, and not 
of choice. We have seen the tide of science rising all 
along the shore on which our princes of knowledge, as we 
must call them—Faraday, Herschel, Fairbairn, Russell, 
Clark, Main and Brown, and others—are calmly sitting ; 
and we have mentioned the circumstance to them in the 
full hope that they would shift their seats somewhat back- 
ward, and not with the least expectation that they would 
command the ocean to stop where itis. Nor have they, 
indeed, done so. Up to this moment no one of them has 
been so unreasonable. One has, however, remonstrated 
with us on account of the manner in which we have per- 
formed our daty, and it will be necessary to attend to his 
remonstrances before we proceed further. 

In a letter published in last week’s ENGINEER Mr. D. 
K. Clark, the author of the article on “Steam” in the 
lately-published volume of the “ Encyclopedia Britannica,” 
reverts to the exceptions which we took in June last to the 
first chapter of that article. If Mr. Clark had contented 
himself with stating that the chapter alluded to was 
written by Mr. Scott Russell for the former edition of the 
“ Encyclopedia,” and that the hs to which we in 
particular objected were from the pen of Sir John Robison, 
we should have been obliged to him for the information, 
and have published it without objection of any kind. But 
Mr. Clark has chosen to do much more than this. Without 
vindicating the accuracy of the ay to which we 
objected, fe attempts to excuse Sir John Robison’s false 
definition in two ways—first, by doubting if “ the question 
of the definition of steam is an important one,” and then 
by alleging that the a 4 in which it occurs is “ essen- 
tially a popular one.” Our reply to these excuses will be 
very brief. For our purpose—that is, for the purpose of 
the investigations which we have lately been conducting— 
the definition of what steam is must be held of primary 
importance. No philosophical discussion of any kind was 
ever pursued with advantage until the nature of the thin 
to be discussed was first accurately and strictly defined. 
Mr. Clark says, “ Every hard-working engine-man” knows 
what steam is; but of what avail is that fact (granting it 
be one, which we do not believe), if Sir John Robison does 
not know what it is? Mr. Clark adds, “nobody that I 
know of ever made a mistake about its [steam’s] identity.” 
We are not msible for what Mr. Clark knows or does 
not know. We know, and so do our readers, that mistakes 
have been made upon the subject, and made by men of 
influence too. The chief writers upon steam are at issue 
among themselves mag it. Sir John Robison and 
Messrs. Main and Brown, for example, heve published 
irreconcileable statements upon it. Nor can we, in the 
second place, for a moment admit the plea that the 
* , character of Mr. Scott Russell’s chapter, and 
Sir John Robison’s paragraphs atone for their inaccuracy ; 
and even if we could we do not think Sir John’s inaccu- 
racy can be justified on any such ground. Mr. Clark 
calls the chapter popular, because it professes to treat of 
“ general considerations” respecting steam ; but we gravely 
doubt if, in the view of its authors, this chapter is less 
entitled than those which succeed it to be considered sound 
and correct. 

Mr. Clark is again in error in supposing that we have 
peg his attempts to treat of steam signal failures. 

e very properly says our criticism has been confined, in 
so far as the “ Encyclopedia” is concerned, to one chapter 
—the first ; and that being so, our general observation, to 
which he objects, was not intended to cover his chapters. 
Nor do we see that he has any right to ask us to discuss 
the “remaining eight chapters of the article.” We may 
do so, hereafter, if opportunity serve; and if we can hope 
thereby to profit our readers—not otherwise. The simple 
truth is, we found enough error for the immediate purpose 


of our discussion in the first chapter, and therefore limited | 


ourselves to that, expressly guarding ourselves from doing 
injustice to Mr. Clark, by refusing to attribute the author- 
ship of that chapter to him. We hope Mr. Clark has the 
power to discern when he is treated with studied considera- 
tion, as well as to see when he is unavoidably opposed. 

Mr. Clark further tells us that he does not understand 
our “objection to the permanence of the boiling point of 
water,” and he explains why points first, and then lines, 
were employed in graduating thermometers. Every careful 

r must be aware that it was not in the least de 
upon the merits of “ points” as compared with “lines” 
that our objections turned. A line is nothing more than 
several points, side by side ; and, to fix a height, one point 
is, of course, as good as a million for every philosophical 
purpose. Our argument was, that the temperature at which 
water boils is much affected by circumstances of which 


writers on steam ordinarily take no note. Mr. Clark now 
a an assumption of confidence, not to say triumph, 
which the 


x is unbefitting the occasion, we think—* the boiling 
line of pure water, under the average atmospheric pressure 
of 147 1b. per square inch, is 212 deg. on Fahrenheit’s scale. 


Anybody can the experiment for himself, and he will 
find that the point or line is invariable.” Here Mr. Clark 
cleverly avails himself of our former article by putting in 
the term “ pure water”—a term which nowhere occurs in 
the remarks which we criticised ; but, even with this aid, 
he falls into the common error. In contradiction to his 
assertion, we say that pure water does not always boil, 
under the pressure given, at 212 deg. Fahrenheit; we say 
also that it is not “anybody” who can experiment philo- 
sophically on this question. Nor are we without support 
in these assertions. In our first article we meted the 
testimony of M. Marcet, as cited by Professor poe to 
the effect that pure water can, under certain conditions, be 
raised to 220 deg. Fahrenheit without boiling. We also 
Sey evidence of Sir Robert Kane, which Mr. Clark 

ould not ignore, but confute, if possible. If water can 
be heated considerably above 212 deg. without boiling—if 
the quality of the glass, of which the vessel containing the 
water is made, affects the boiling—if metallic vessels favour 
the boiling—if the addition to the water of substances, 
having apparently no chemical action, hastens the boiling— 
if, we say, these things, which Brande, and Marcet, 
and Kane, and Faraday have asserted, be true, then 
Mr. Clark is not entitled to make the statement which 
his letter contains, We know perfectly well that absolutely 
pure water, heated under absolutely the same circumstances, 
will always boil at absolutely the same temperature ; but 
it is nevertheless true that writers have over and over again 
written of “ the permanence of the boiling point” in terms 
which, when received in the sense in which they are 
put forth, are altogether inaccurate. 

We have replied at length to Mr. Clark’s letter, not 
solely for the purpose of showing that we are not obnoxious 
to the criticisms contained in it ; nor in order to assure him, 
as we here do assure him, that he has appropriated to him- 
self expressions which were by no means direoted against 
him ; but likewise with the view of re-enforcing upon our 
readers the opinions which, after much thought, study, and 
experiment, we have confidently put forward. If these 
opinions drive us into opposition to some of the views of 
able writers and estimable men like Mr, Clark—who has 
never been spoken of without respect in our columns—we 
regret the circumstance, but we cannot avoid the opposition 
by suppressing the truth. Nor would Mr. Clark, we feel 
confident, desire us to doso. Nor will he fail, we think, 
to agree with us in believing that it is worth our while to 

ause occasionally in the path of mechanical progress, and 
inquire if the road we are pursuing is the best or the most 
secure. It will not do to stifle all inquiry into the nature 
of steam, because “ hardworking engine-men” are supposed 
to know what it is. Our object in these articles is not by 
any means to depreciate a particular book, or confute a par- 
ticular author, but to replace a false theory by a true one, 
if that be possible to as. 

Let us now, before concluding this article, carry our 
— investigation forward another step. We have in 

ormer articles shown, conclusively we believe, that when 
heat is applied to water, vapour—or, let us say, steam, for 
they are the same—is generated. Whether part of the 
heat is absorbed (as many say all of it is at first) in ex~ 
panding the water, or not, part at least of it unquestionably 
— to form steam, and forms it, too, at that part of the 
iquid to which the heat is immediately applied. ‘Taking 
this for granted, the question arises,—what becomes of the 
steam thus formed? Now if, instead of steam, we had an 
ordinary gas formed in the body of a liquid, we should 
know what became of it, according to Dalton’s law of 
gaseous diffusion. “ All gases,” says Dalton, “ that enter 
water and other liquids by means of pressure, and are 
wholly disengaged again by the removal of that pressure, 
are mechanically mixed with the liquid, and not chemically 
combined with it. Gases so mixed with water 
retain their elasticity or repulsive power amongst their 
own particles just the same in water as out of it, the inter- 
vening water having no other influence in this respect 
than a mere vacuum.” Nothing can be clearer than this 
doctrine, and we see no reason whatever for doubting it—. 
excepting, perhaps, certain conceivable reasons which may 
operate against the Daltonian law of gaseous diffusion alto- 
gether, but which need not here be considered. But 
another question now occurs—viz., is steam governed by 
the same laws as ordinar in this respect ? For our 
part we think it is, e know of no quality, no charac- 
teristic, no attribute of steam which should induce us to 
believe that it is deficient of that diffusive tendency by 
virtae of which an ordinary gas would, according to Dalton, 
diffuse itself throughout a mass of water just as it would 
through a vacuum. All sound and comprehensive defini- 
tions of perfect gases seem to us to be equally descriptive 
of steam. “A perfect gas,” says Professor Rankine, for 
example, “is a substance in such a condition that the 
total pressure exerted by any number of portions of it, 
lat a given temperature, against the sides of a vessel 
in which they are enclosed, is the sum of the pressures 
| which each such portion would exert if enclosed in the 
vessel separately at the same temperature, In other words, 
| a substance in which the tendency to expand of each ap- 
| preciable mass, how small soever, that is diffused through 
a given space, is a pay independent of the pressure of 
e same space.” These definitions 





| other masses within t 
| are manifestly as applicable to steam as to any gas what- 
| ever. We infer, therefore, that steam, when generated in 
| the body of a liquid, behaves itself as any other gas would 
do, that is, diffuses itself throughout the containing liquid 
just as it would diffuse itself throughout the capacity of 
the containing vessel were the water absent, In partial 
| confirmation of this view, novel as it may appear, we may 
quote the words of Faraday to the effect that “it would 
seem that the mutual relation of similar particles, and the 
indifference of dissimi ° icles, which ym has esta- 
lished as a matter o amongst gases and vapours, 
extends to a certain degree amongst solids and fluids; that 
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is, when they are in relation by contact with va urs, 
either of their own substance or of other bodies.” But it 
will occur to many that it is impossible for steam to 
diffuse itself through water of comparatively low tem- 
peratures without undergoing condensation ; and the mere 
mention of a steam cngine condenser will be thought by 
them amply sufficient to refute our view of the subject. In 
opposition to this, however, we may remind such persons 
that the ability to diffuse itself without condensation is 
involved in its original generation. If it cannot diffuse itself 
through the surrounding water without condensation, it is 
difficult to see how it can ever have been formed in contact 
with the water. Moreover,if heat cannot,as we have assumed, 
be applied to the water without steam being formed, then 
heat cannot be abst:acted by water from steam already 
formed without again generating other steam, so that 
the doctrine we are denying would imply, that although 
steam cannot remain in water in the state of steam, the 
generation of such steam can y continually proceeding in 
the body of the water—which is, of course, a manifest 
absurdity. It therefore appears to us incontestable that 
steam can be formed, and is formed, in water, at tempera- 
tures far below what is commonly called the boiling point ; 
and that steam thus formed is capable of diffusing itself 
throughout the containing liquid without undergoing con- 
densation. 

We must leave the further consideration of this most 
intricate, but still most important subject, for a future 
opportunity. Meanwhile we ask our readers not to hastily 
assume that the suggestions which we have thrown out are 
incapable of further support ; rather let them rise to the 
height of our argument, and see for themselves whether 
we are not leading them on the road to a sounder appre- 
ciation of the phenomena which attend the generation of 
steam or vapour than has hitherto obtained. We hcpe 
ultimately to show them unity where nothing but diversity 
has hitherto been known, and simplicity where nothing 
but complexity has presented itself. The accomplishment 
of this object will surely be worth all our labour and 
their attention. 


THE PERSIAN GULF, THE EUPHRATES VALLEY, AND THE 
MEDITERRANEAN, 


THE indigenous manufacture of England—our iron—is 
in a condition of stricture, owing to political cireamstances. 
Oar faithful ally, beholding our general prosperity, is very 
anxious to enter into partnership with us—if not in our 
old establishments, at least in all our new speculations, 
Like managers of theatres, and other impresarios, he is 
somewhat wildly competitive ; and if he cannot go on with us 
he appears resolved to impede all our operations, as far as he 
can, by minatory pamphlets and intrigues, or the semblance 
of intrigues, with all those who are supposed to be our 
enemies. By one means or another he will still try to force 
himself into partnership with us, forgetting, with the 
shortsightedness of all people possessing intellectual acu- 
men without strong moral sense, that any permanent part- 
nership must depend on the possession of analogous faculties 
amongst the partners. The partners in this our England 
and its offshoots are very numerous; they are a whole 
nation, banded together by true social feelings and generous 
perceptions. Our faithful ally is, on the contrary, the mere 
chief—and not in the right line—of a large Celtic clan, 
ruling by the sword. He lives on his capital, rather than 
his income, and keeps afloat a large number of accommoda- 
tion bills, forestalling future income. For these reasons 
no solvent man can enter into any partnership with him in- 
volving mutual responsibility, where the ultimate payment 
must fall wholly on the monied partner, The Gallic 
nation has not the genius for colonising, but only for 
conquering; and their commerce, like that of the Arabs. 
assumes generally a predatory character. The Gauls do 
not grow indigenous rulers; the English race does, and 
furnishes law and order to whole races of men having 
abundant hands to work, but lacking brains to govern, 
in the highest sense of the word. We are nct supposing 
that English government has reached perfection : far from 
it. But its results show that it is the best government the 
world yet knows, and that it offers the fewest impediments 
to human progress. Our ally understands this, and would | 
be glad to have France peopled with Englishmen instead 
of Gauls, if he were only guaranteed in his command. A 
partnership with England would much help this; but as 
all the losses would fall on us, and all the gains would 
— be the half of our earnings, we cannot embark 
ourselves with so speculative a partner. 

So the Emperor must pursue the path of ambition alone, 
and the idea of making the Mediterranean a French lake 
is prominent. He has Algiers as a non-paying French 
colony; with an eye to Tunis, Tripoli,and Morocco. Under 
the pretext of making the Suez Canal, he is planting a colony 
in Egypt, where irrigational agriculture is to be carried 
on by armed men. He has Savoy and Nice, and gives 
hints that he would like to have Sardinia ; and he revived 
the slave trade for the benefit of that patch of South 
American land called French Guiana. He has those small 
patches called Pondicherry, Trichinopoly, and Chanderna- 

re, in our East Indian possessions, The Isle of Bourbon, 
in the Indian Ocean, and Otaheite, New Guinea, and Cochin 
China, are amongst the spasmodic efforts to create colonies 
and a navy by sleight-of-hand, instead of growth. How 
many of these places we shall ultimately have to find 
rulers for, as we have done by Canada and the East and 
West Indies, and the Mauritius, is written in the book of 
fate ; but there is no evidence of spontaneous growth—of 
the results of individual efforts and aggregation ; but only 
of a governmental will, which will is self-destructive, by 
crushing with an iron hand all the nobler emotions which 
constitute a nation’s vitality. 

Meanwhile—and it is with this view that we feel called 
upon to-day to treat what some may consider a semi- 

litical subject—meanwhile, the state of insecurity created 
y this will-without-conscience is impeding our progress in 

ose arts which constitute our wealth, and the world’s pro- 
gress. The results of the Crimean war left Turkey in Europe 





and in Asia open to the propositions of the great railway 


makers of the world, and concessions were readily granted 
by the Turkish authorities. But the imperial will sows 
mistrust broadcast, and capital flies from the seat of 
mistrust. It is not to be supposed that railways would 
be destroyed even by actual war, but the mere talk of 
insecurity prevents them being made. The time will come 
when Syria, and Persia, and China, as well as Hindostan, 
will be covered by railways, and it is our especial business 
very largely to supply the iron materials for them, When 
made, if ri htly located, the inhabitants of the districts 
they pass through, and whose prosperity they will create 
or increase, will take good care to maintain them, and 
increase them. 

At present the most important line to be made towards 
the East is the Euphrates Valley line, at least for English 
interests, and the interests of the inhabitants of the country 
it passes through. A concession was granted some time 
back by the Turkish Government to an English company. 
Under ordinary circumstances this line must have been 
taken up instantly, for it is the direct route—the highway 
to India ; a line capable of paying 8 per cent. on its exist- 
ing traffic; and more than that, opening up a magnificent 
country, the seat of ancient wealth and splendour, and the 
old world’s civilization, and giving to it the highest 
civilization of the modern world. But it is a foreign land, 
on which a railway company does not like to work, with- 
out a minimum guarantee from a government it can trust, 
and that is precisely the British Government. So in June, 
1857, a deputation of upwards of 120 influential gentlemen, 
M. Ps. and others, waited on Lord Palmerston, who stated 
that the Government had supported, and would continue 
to support, the project; but as to the question of a 
guarantee, he could give no reply till he had consulted his 
colleagues. From that time, we believe, no further atten- 
tion has been paid to it by the Government, and why, we 
are at a loss to divine. The whirligig of time has by some 
process or another brought on a merciless faction-fight 
between Christians and Mahomedans, in which Christians 
have been murderously destroyed, whereupon our faithful 
ally seizes the opportunity to proclaim another crusade, 
having probably in view another French establishment in 
another corner of the Mediterranean, that Syria which his 
uncle once before tried to possess, but was turned out of by 
the Turks, aided by certain English blue-jackets. Partant 
pour la Syrie became a permanent refrain for some score of 

ears, but at last, under permission of the “ powers,” 
sow troops, to the number of 6,000, are really partant, 
and with permission to stay in — six months, under 
and subject to the directions of the European Christian 
Commissioners. Clogged with these conditions, our faithful 
ally casts about to cireamvent them, and sets about a plot 
to make Abd-E|-Kader monarch of Syria, of course expecting 
thereby to bind him to French interests—rather a doubtful 
experiment, seeing that the poor man has been despoiled of 
his inheritance by French manceuvring, and may bear in 
his memory an Arab vendetta. ; 

Well, let us suppose that the French troops succeed in 

utting down Mohammedan tyranny, as agents of the 

eneral powers, why should that stop the making of the 
Dashestie Railway, which would become more important 
than ever, as making good one highway to our Eastern 
possessions? France would not interfere with us unless she 
could persuade the Turkish Government to violate their 
agreement, not a likely thing, as such a railway would be 
the best security for the Syrian revenues of the Sultan. 
And the English Government could well afford to guarantee 
a railway which would be to them the equivalent of a line 
of fortifications to the Persian Gulf. 

That the French Government is aware of the importance 
of this line may be gathered from an article written by a 
Gallicised Englishman, Count de Warren, in the Recue 
Contemporaine, in which he dreads the idea of the 
Euphrates line being in the hands of Englishmen, and 
asserts that it will yield a profit of 20 per cent. on the 
outlay, apart from the fact that it lays open Persia and 
the Russian frontier to English expeditions coming either 
from India or the Mediterranean, Still the Count does 
not utterly oppose it, if only the English shareholders will 
take the Suez Canal into common’stock with the railway— 


i.e.,in other words, pay 10 per cent. of railway earnings to | 


the wasted capital of M. Lesseps, in order to purchase the 
forbearance of France ; or otherwise it may be proclaimed 
by outery that “not France alone, but all the continental 
nations of Europe, are in danger by the making of the 
Euphrates —- tM 
In all great undertakings which are successfully carried 
through, we commonly find that there is one active and 
ersevering brain that origfffates and drives them forward. 
his highway to India, by the straight line, is thus far the 
work of Mr. Andrew, who, beginning with the Scinde, 
gradually went on to the Punjaub, and selected the port 
of Kurrachee for his ocean margin; then stretching his 
views along the coast of Beloochistan, and up the Persian 
Gulf, the navigation of the Euphrates up to Kurnah be- 
came an easy matter. From Kurnah up to Beles the river 
is navigable as much as the Thames at London, and from 
Beles to Seleucia, is about 150 miles, the first section of the 
railway, which would ultimately extend to some 900 miles 
to the point where the ocean steamers could lie at anchor. 

Not the least important matter in this line is the short- 
ening the distance from England, by way of Malta, as 
much as 875 miles, compared with the usual route by the 
Red Sea. Once made, the country, in case of war, would 
become oar own between the Mediterranean and the 
Persian Gulf, and that is practically our own for all pur- 
poses of transit, if we make this line. 

The Indian rebellion has practically settled the question 
of our dominion there; and with the improved means of 
living which commerce and railways will place at the dis- 
posal of the natives, they will have better things to do 
than to make revolts. ‘The same process will make the 
Arabs prosper along the line of route to the Mediterranean. 
Arabs are essentially a commercial people; they buy and 
sell wherever they can, and they rob chiefly where there 
are no means of buying and selling. The ancient Greeks 
recognised Mercury as the god both of thieves and mer- 
chants; and Arab thieving in the present day has dwindled 


down chiefly into levying black mail in transit ; they do not 
plunder, save by way of toll, knowing that plundering would 
stop all trade. But with railways—the iron horse substi- 
tated for camels—plundering a caravan would be a difficulty. 
The caravan would be armed, and the passengers would shoot 
while outstripping the speed of the horses. And the Arabs 
themselves would gradually set less store by their horse- 
flesh when they beheld it eclipsed by steam power. Law 
would gradually take the place of lawlessness, and culti- 
vators would —_ nomades in all directions where the 
soil happened to be good. Along the shores of the Euphrates 
there is no want of fertile soil, and there seems no reason 
why they should not be restored to their ancient fertility 
when once properly made secure by the presence of a power 
capable of maintaining order without practising oppression. 
The mission of the French nation, so far as we have yet 
seen, is to pull down, but not to build up. Gensdlie 
speaking, French atility has been akin to that of 
the Irish labourers—clearing away rubbish, and leaving 
spaces to build on. They have not yet accomplished the 
civilisation of Algeria—if we understand by civilisation a 
self-supporting establishment—and we doubt very much, if 
Canada were polled to-morrow, if the French habitans would 
elect to place themselves under the guardianship of the 
second empire. We think that we may go on in our own 
course without troubling ourselves with the doings of 
our faithful ally, who has plenty of means of wasting 
something more than the surplus of his revenues without 
affecting us; and our ironmasters could increase their make 
tenfold were only this bugbear removed. We trust that 
our rulers will take it in hand to give the launching impetus 
to this highway to our Indian possessions—the Euphrates 
Railway. We shall return to the subject. 


THE LATE ATLANTIC TELEGRAPH. 

WHILST the case of the Atlantic Telegraph is yet fresh 
in the minds of our readers, we think it will do good 
service, particularly to such as are financially concerned in 
the promotion of telegraphic communication, to recapitulate 
the circumstances attending the rise, progress, and extinc- 
tion of the first Atlantic Telegraph, by way of a final 
obituary notice, Years of patient labour, hopes and fears, 
recriminations, gleams of success, sanguine congratulations, 
and something under a million of money, now lie buried 
with the abandoned cable at the bottom of the Atlantic 
ocean. Such is the loss; but it is not absolutely loss; we 
have gained experience. What has been once accom- 
plished may be again effected, and the felicitations of the 
Queen of England repeated to the President of the Re- 
public. The Atlantic Telegraph Company was formed on 
the 20th October, 1856, for establishing direct communica- 
tion between Europeand America ; its capital was £300,000, 
divided into 300 shares of £1,000 each. Sanguine as were 
its early promoters of , they themselves subscribed 
£100,000 of the required capital. Messrs. Brett, Field, 
Whitehouse, and Sir Charles Bright, made their remunera- 
tion and the price of their concessions “ dependant upon 
and subsequent to the profits of the shareholders,” and were 
to receive one-half the surplus profits after the payment of 
10 per cent. So confident were they of the success of the 
scheme, and with such readiness was the capital subscribed, 
that they did not even advertise the establishment of the 
company. In a private circular, addressed toa few of their 
friends, they stated that it had been their intention, and 
would be their pride, to see this truly great enterprise 
undertaken and carried out by a few individuals, each sub- 
scribing £25,000; but, “in order to avoid the appearance 
of exclusiveness, and to give a wider and more national 
character to the undertaking, they propose to divide the 
capital into shares of £1,000 each.” ‘ The net receipts will 
yield an annual return exceeding 40 per cent. upon the 
capitai.” In addition to the first capital of £300,000, a 
second issue of shares of £154,000 took place; and we 
suppose the expense in addition incurred by the British 
and American Governments in providing ships for the 
| surveys and the laying of the cable could not have been 
| less than the half million or so consumed in shares. Few 
| schemes were started with greater hopes of success ;—none 
| have come to a more decisive termination. 

The final result had been foreseen with a greater or less 
| degree of precision by several of our most eminent engineers. 
| In a discussion on the laying of submarine cables at the 
Institution of Civil Engineers, a few years ago, Mr. Brett 
defended the construction of the cable, and contended that, 
“when once submerged in the still depths of the ocean, it 
would, before it was destroyed, form for itself a pro- 
tecting coating.” The recent report of Messrs. Varley and 
Kell states, what may be taken by way of reply to that 
assertion, that the iron wires of the portions of the cable 
raised were “eaten away and rotten.” The recovered 
cable, they say, “ varied in condition very much, and what 
is more important is, that even those portions which came 
out of the black mud were so perished in numerous patches 
that the outer covering parted on board, during the process 
of hauling in, and but for the dexterity and courage of the 
men in seizing hold of it beyond the break, where the iron 
wires stuck out like bunches of highly sharpened needle 
points, we should not have known so much of its condition. 
In a word, it was evidently sometimes imbedded in mud, 
sometimes in small stunes, sometimes half embedded, and 
sometimes wholly exposed over rocks, as was apparent from 
the condition of the outer covering.” Not only has the 
material intended to have given protection to the con- 
ducting wire failed in this object, but it has not given that 
degree of strength to the cable for which it was so strongly 
recommended. Various descriptions of cable were tested 
as to their strength previous to submergence, but the par- 
ticular form selected was considered the strongest. It was 
tested to several tons, and it was said to have been able to 
bring up the Agamemnon and the Niagara frigates in a 
heavy sea, while in process of paying out, with 1,500 
fathoms sunk. Since the cable was laid, it has lost so much 
of its strength that it can scarcely bear its own weight in 
water, and it was only after repeated attempts that some 
portions were raised and taken on board. Iu one case the 
cable was hooked in 90 fathoms of water, but parted, and 
only a short piece was secured, It was again hooked, and 
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ted at 15 fathoms from the surface. Portions were 
Pound to be held together solely by the central or line wire, 
On trying to raise the cable near the entrance of Trinity 
Bay, where it was thought the ground was favourable, in 
no case could the cable be raised to the surface. It now 
seems clear that the soundings upon which reliance had 
been placed were valueless. Ata short distance from the 
landing place, and in little more than 100 fathoms water, 
the bottom, instead of being soft and level, as was stated, 
was rocky and uneven in theextreme. Pieces of the cable 
which were raised were covered with rock, seaweed, and 
animalcules, showing that the cable had been held in sus- 
pension upon the rocks. The famous telegraphic plateau, 
said to have been designed by Providence for the bed of a 
submarine telegraph, may also prove to be as uneven and 
as full of holes and precipices as the sea-bed nearer the 
American continent. 
But though the wire-coated cable has thus been proved 
a failure, it appears from the statements of Captain Kell 
that those parts of the recovered cable which were wrapped 
with tarred yarn were sound, the tar and hemp having pre- 
served the iron bright, and free from rust. Captain Kell 
promises to submit a more detailed report as to the appear- 
ance and condition of those portions of the recovered cable 
which were protected with tarred yarn. If it should be 
found that the line wire has been well protected, we may 
reasonably hope for an early renewal of the attempts to 
rovide telegraphic communication across the Atlantic. 
Pieces of hemp rope which have been fished up from the 
wreck of the Royal George, at Spithead, after a century of 
submergence, have been found perfectly sound, and they 
are said to have actually retained the smell of the tar. 


RAILWAY INTELLIGENCE. 


Lonpon AND SoutH- WeEstKEN.—The half-yearly meeting of this 
company was held last week at the Waterloo station, Captain 
Mangles in the chair. The following was the report :—The half- 
yearly accounts to the 30th of June, 1860, now submitted, show the 
net revenue for the six months, afier deducting interest on loans, and 
all other preferential charges, to be £152,223, 1/s. 8d.; to which add 
surplus at December 3lst, 1859, £3,838 9s. 6d.; leaving a balance 
available for dividend of £156,062 7s. 2d. From the above sum the 
directors recommend that a dividend be declared at the rate of 
4} per cent. per annum, payable on the 25th day of August, amount- 
ing on £7,198,356 of paid-up capital to £152,965 1s. 3d., leaving to 
be carried over to next half-year £3,097 5s. 1ld. The increase in 
the gross revenue for the half-year, ia comparison with the corre- 
sponding period in 1859, is £38,885. The gross traffic has been 
earned over the same number of miles of railway as were open 
during the last two months of the corresponding period of 1859, at 
an increased expense, it will be seen, of £17,744, which has been 
caused by the greater number of miles run by the trains during the 
half-year, viz. : 69,612, by an increased expense in the staff in the 
traffic department, and repairs and outlays on the lines and 
stations. It is satisfactory to see that the traflic continues to 
increase. It will be seen from the accounts of the locomotive depart- 
ment, which are also appended to the report. that there has been a 
saving in the expenses during the last half-year, looking at the 
additional number of miles run, the total cost per train mile 


being, 7-71d. as compared with 7°98d, in 1859. The permanent-way | 
has been maintained in good working order, although the long dura- | 


tion of wet weather has been most unfavourable for such work, and 
has caused an increase in the expenses. Acting on the resolution of 
the proprietors, at their last half-yearly meeting, the directors have 
commenced the further renewal of the permanent way, also putting 
an additional number of sleepers in the road, and fish-jointing the 
rails. A sum of £26,671 has been already expended for this object, 
and the work is still in progress. £10,000, on account of the above 
sum, is charged against revenue in these accounts. The Salisbury 
and Yeovil line was open throughout to Yeovil on the Ist of June 
last. In their report to the last half-yearly meeting, the directors 
expressed a hope that arrangements then conditionally made with 
the Bristol and Exeter Railway Company, for the construction and 
working of a joint station at Yeovil, where the two systems meet, 
would receive the sanction of the proprietors and Parliament. The 
proprietors at that meeting accorded their approval; Parliament has 
since confirmed the transaction, and arrangements are now in pro- 

for erecting the joint station. The extension line from Yeovil 
to Exeter was opened throughout for traffic on the 19th of July. 
The line and works have been most substantially constructed 
throughout, and reflect great credit on the engineer of the line and 
the contractor, who have had a severe season to deal with while com- 
pleting them. The directors anticipate a large increase of traffic to the 
old main lines of the company from the rich and pupulous district 
through which the extension line passes, and the local traftic will, no 
doubt, be considerable. The company have agreed to work the Dorset 
Central Railway, the first portion of which from Wimborne to 
Blandford is expected to be opened for traffic during the autumn. 
The directors trust it will prove a beneficial feeder to the South- 
ampton and Dorchester line. Powers have been obtsined from 
Parliament for the construction of the junction line described in the 
last half-yearly report, between this company’s Northernhay 
terminus at Exeter and the railways of the Bristol and Exeter and 
South Devon Companies at Exeter. Each of these companies 
having met the board in a conciliatory manner, arrangements have 
accordingly been concluded and sanctioned by Parliament, by which 
adequate station accommodation has been secured to this company 
in the Bristol and Exeter company’s station at Exeter. Both gauges 
wi!l be laid down in that station, and the readiest means will be 
thus secured of interchanging traffic amongst the three systems 
which will hereaft'r meet there. Powers have also been granted for 
laying down the narrow gauge on the Bristol and Exeter Railway, 
from the St. David's station to Cowleybridge, and from thence over 
the Exeter and Crediton, and the North Devon and Bideford lines 
to the north of Devon. fhe directors propose the immediate 
execution of the junction lines between Northernhay and St. 
David's stations in connection with the authorised alteration of the 
latter station; but they propose to defer for the present the con- 
sideration of any further works and arrangements until after the 
judgment of the proprietors thereon shall have been taken at a 
future meeting. ‘The works on the Topsham branch are nearly com- 
pleted, and should those on to Exmouth be rapidly proceeded with, 
the whole line from Exeter to Exmouth may be opened during the 
autumn. The bill int’oduced into Parliament for authorising the 
extension of the Twickenham and Kingston branch to the 
Surrey side of the Thames has received the royal assent, 
and the works will be early proceeded with. The same act 
(The South-Western Railway (General) Act, 1860) a'so contains 
various useful provisions of a general character. The following 
may be especially mentioned :—It authorises the raising of further 
capital for the general purposes of the company; it renews and 
virtually perpetuates the company’s expiring powers with respect to 
the holding and working of steam packets, and it confirms or gives 
the necessary authority to complete with the proper legal formalities 
the ae relations with the Stokes Bay, the Exmouth, the 
Wimbledon and Epsom, and the Lymington Railway Companies. 
An act has also ee for completing the transfer of the Epsom 
and Leatherhead u lertaking to this company, or to the Brighton 
and South-Western Companies jointly. Since the last half-yearly 
meeting the directors have, in exercise of the powers délegated to 
them by the proprietors, created a perpetual Four-and-a-Half per 


Cent. Preferential Stock, and are issuing in that shape the capital 
remaining to be issued under the company’s acts passed in and pre- 
vious to 1858. The company were authorised by acts passed in 1859, 
to create further amounts of share capital, amounting together to 
£150,000, and as the works and purposes of those acts are now in 
course of execution, a resolution will be submitted to the coming 
meeting for enabling the directors to create and dispose of the 
necessary capital for meeting the expenditure on them. By the 
above-mentioned acts of the present session, further provisions 
have been made as to the creation of capital, and it is proposed 
to take the authority of the meeting for exercising the powers 
given by the South-Western Railway (General) Act, 1860, so far 
as they relate to funds necessary for the completion of the 
Twickenham and Kingston Bridge line, and the general purposes of 
the company. ‘The directors have much satisfaction in reporting 
that none of theinvasive schemes, which they were in February last 
obliged to bring under the notice of the proprietors, as then intended 
to be submitted to Parliament, have succeeded in obtaining the 
sanction of the Legislature. The Fareham and Southampton 
undertaking did not survive an early stage of its Parliamentary 
career; the Poole extension of the Dorset Central Railway appeared 
before a committee, and, to avoid rejection, was withdrawn ; and the 
Andover and Redbridge Extension, southward into Southampton, 
and northward to join the Great Western system, was, after full 
consideration, rejected in committee in the House of Commons. 
The directors anticipate the cordial support of the proprietors in 


their determinations to manage the company’s existing lines, and 80° 


conduct their working arrangements as to prevent the projectors of 
these or similar extensions from obtaining any just ground for 
asserting before Parliament the necessity for sanctioning any such 
competing and invasive measures. The chairman, in moving the 
adoption of the report, said he thought he might congratulate the 
proprietors on a more favourable position of affairs thin existed at 
the last half-yearly meeting. Feeling that this was the case, they 
were now progressing from what he had been laughed at for calling a 
“ transition state,” when they were obliged to reduce their dividend as 
compared with the corresponding period. They were now able to return 
to their former rate of dividend without having an exceptional sum 
of £10,000 to assist them, as at the corresponding period of last 
year. Under these circumstances, and bearing the extra expenses 
of new lines before the traffic could be developed, it was not bad 
work to be able to hold their own. Some comparisons had been 
made between their line, as to traffic management and working, and 
other railways, but he thought such comparisons were unwise, and 
did not apply, because the cases were different. It was the duty of 
the directors and oflicers of the company to observe what was going 
on in other railway companies, so that they might avoid the bad and 
adopt the good, and thus s‘rive to keep uy with the best of them. 
But when such public comparisons tended to create ill feeling and 
jealousy, they did much more evil than good; and, in fact, it fre- 
quently happened that such comparisons were no comparisons at 
all; as, for instance, one company working an old line upon which 
the traffic was increasing considerably, while another, like the 
South-Western, which had just extended its lines, with its expenses 
at the maximum, and its receipts atthe minimum. It was unfair 
and unwise to make such comparisons. The directors were most 
desirous of giving the proprietors every information in their power, 
and of explaining anything that might be required. Since he had 
last the pleasure of meeting the proprietors, a very unfair and un- 
founded charge had been made, to use Parliamentary language, in 
another place against their railway, as to an alleged breach of faith. 
Hie could assure them that, so far from that being the case, they 
had carried out their promise fully and fairly. A pledge hal 
originally been given for a coast line to Bridport and Ax- 
minster, but they had constructed a much better and 
more direct line for the public, with the approval of the 
authorities, and it was now open for traffic. The alleged breach of 
faith referred to the doubling of the Dorchester line, which, it was 
said, the company were bound to do when the gross traflic 
amounted to a certain sum per annum. This was not the case, for 
the matter rested entirely with the Board of Trade; the company 
was not bound to double the line until required to do so by the 
Board of Trade. He thought the shareholders of the company 
ought to feel very much indebted to the noble lord who had defended 
the railway company from those attacks, It was a rare virtue to 
defend railway property, because every one thought it could be 
attacked with impunity, and treated as if it were a great monopoly. 
For such rare acts of kindness he thought they should express their 
gratitude, He then read the last paragraph in the directors’ report, 
in which he thought they would all agree. He thought they might 
hope that better times were coming, and he believed they would all 
join with him in that hope. They had expended during the half- 
year £61,584 on capital account on their main line and branches, of 
which £23,307 had been expended in works for increasing their 
Waterloo station accommodation, which was much wanted, 
and £2,607 on similar works on their Basingstoke and Salis- 
bury and market lines. He would be glad to explain any 
of the other items, if deemed necessary. The revenue account 
showed an increase in the receipts of £38,805. This addi- 
tional receipt had been earned at an additional expense of 
£17,267, and £1,856 for taxation, leaving the net receipt £20,000 for 
the half-year, earned in the same mileage of 339 miles. They had 
in reality worked thirty miles more of railway, and 69,000 miles 
more of train mileage. The interest on the debenture debt had 
been increased by £6,870 in the half-year, and a settlement with the 
Brighton Company in respect of the joint line had taken £7,000, 
making together £14,100, which, deducted from the £20,000, left 
the surplus about £5,900 only as compared with the corresponding 
half of 1859. The receipts on the line were going on most satisfac- 
torily. The traffic for the last week showed an increase of £3,866 
over that of the corresponding week of last year. He thought, 
therefore, they had reason to be satisfied with the receipts, particu- 
larly when he mentioned that the receipts for the five weeks which 
had elapsed since the 1st of July, or end of the past half-year, had 
shown an increase of £15,000, being at the rate of £3,000 a-week. 
It had been a matter of considerable anxiety with the directors as 
to whether the traffic would increase sufficiently to cover the ex- 

nses of working so great a length of the new line. Their late 
amented chairman, who was a great authority on the subject of 
tratlic, had expressed some doubt as to the immediate increase of 
traffic on opening the Exeter extension, although he had no doubt 
as to the ultimate return that it would yield them. He believed 
they would agree with him, on the whole, with regard to the traffic, 
that the past had been quite as good as was expected, and that the 
future would be as good as all reasonable men could expect. The 
report was i ly adopted; and, on the motion of the chair- 
man, seconded by Count Eyre, a dividend at the rate of £4 5s. per 
cent. per annum, subject to income-tax, was declared payable on 
the 25th inst. 

Great Westerx.—The report of the directors of this company 
has just been issued. It states that a comparison of the revenue 
accounts during the past six months with those of the same period in 
1859 shows that the increased receipts on the Great Western 
amounted, on passengers and mails, to £15,022; on goods, minerals, 
and live stock, to £48,880; and on parcels and ail other incomes, 
to £3,881; total increase £67,783, and the increased charges 
£19,050. On the Shrewsbury railways the increased receipts on 
| mage and mails amounted to £1,401, on goods, minerals, and 
ive stock to £5,654, and on parcels and other incomes to £585; 
total increased receipts, £7,640, and the increased charges were 
£14,151. The increased receipts on both lines for the half-year 
amounted to £75,423, and the increased charges to £33,201, leaving 
a net balance for the half-year, being increased profit, of £42,222. 
The increase of expenditure arises principally under two heads of 
charge—viz , the removal and repair of carriage and wagon stock in 
the southern division of the line, which exceeds that of 1859 by 
£13,980, and the outlay for relaying about 17 miles of permanent- 
way in the northern division, as well as for narrow gauge plant, 
amounting together to £9,270, as the increased expenses connected 








with the Shrewsbury lines. Those two branches of expenditure 





Tepresent to a great extent substantial improvements to the property 
of the company, and augment in the agyregate by £23,250 
the revenue disbursements of the half-year. The report goes 
on to state,—“ Adverting to the ‘ gene revenue account’ the 
directors wish to call the attention of the proprietors to three 
ve naan firstly, that the tolls for the use of the Brentford 
ailway and docks are included in it; the actual tonnage 
conveyed during the half-year having been 52,655 tons of 
goods (exclusive of coals, &c.), which exceeds the minimum quantity 
of goods stipulated to be paid for under the lease ; secondly, that the 
Kennet and Avon Canal has for the first time yielded to this com- 
pany a profit, instead of leaving a deficiency; and lastly, that the 
total sum reserved out of the South Wales dividends, in pursuance 
of the report approved at the meeting on the 17th of August, 1854, 
has exceeded the estimated loss on the lease to that period, for which 
such reservation was ordered to be made. That loss since 1854, as 
shown by the South Wales accounts, has been written off in each 
half-year as soon as ascertained; so that it seems probable, when an 
equitable and final adjustment can be made of all accounts between 
the two companies, the entire dividends belonging to and receivable 
by this company for South Wales stock will be brought to the credit 
of the general revenue. The directors recommend that a dividend, 
at the rate of 8 per cent. per annum, should now be declared out of 
the disposable balance of £129,046 4s. 9d., to be payable on the 1st 
of September to the proprietors of the Great Western consolidated 
stock and Windsor shares, leaving the sum of £5,487 1s. 11d. to be 
carried forward to the next half-year. During the present session 
of Parliament, the only bill promoted by this y has received 
the royal assent—viz, for making a short branch line and station 
near to Yeovil, where the South-Western Exeter Railway crosses 
over the Great Western Weymouth line. Orders have been 
already given to proceed with the works, as the means of connect- 
ing those two systems of railway, and providing accommodation for 
the public similar to that afforded for the interchange at Basingstoke. 
There are several measures which have been fully pr i 
by other parties before Parliament, calculated to confer advantages 
of a prospective character upon this company. The Metropolitan 
Railway Company have not only obtained further powers for com- 
pleting their line into the city, but also a — to extend that rail- 
way up to the new meat market, which the Corporation of London 
are authorised to construct in Smithficld. Your directors have con- 
sidered it of great importance to secure a portion of the basement 
under that intended structure, with a good road of access to it; 
which will not only enable them to bring from the country direct 
into market, at the least expense and with the utmost despatch, 
all descriptions of saleable provisions, but will also form a general 
depot in the heart of the city for all merchandise passing over their 
lines of railway. The annual saving of expense to this company 
in the transport of goods, &c., between Paddington and the city, 
will amount to a considerable sum; irrespectively of the many other 
advantages to be derived from those measures. The arrangements 
with the Corporation of London and the Metropolitan | 
Company under the powers of these two Acts of >arliament, will 
be submitted as soon as they are sufficiently matured for the ap- 
proval of the proprietors. The City Corporation have subscribed the 
sum of £200,000 towards the construction of the Metropolitan Railway, 
and your directors wish to record in this report the fact that the board 
consented to take for this company 300 additional shares of £10 
each, out of a larger number taken by others for the same Purpose, 
at the time when it became necessary to make up the entire capital 
in that undertakjng, as a condition precedent to the Corporation of 
London being required to pay on their subscription. The works of 
the Metropolitan Railway are in active operation, and the directors 
anticipate a considerable accession of traflic at no very distant period 
from their completion. The London, Chatham, and Dover Company 
have obtained an Act for bringing a railway through very populous 
districts, south of the river Thames, into connection with the metro- 
politan line in the neighbourhood of Farringdon-market and Victoria- 
street, City. Under the same Act powers have been conferred 
upon this company and the London, Chatham, and Dover Company 
to agree with the Victoria Station and Railway Company for the 
joint lease and occupation of a portion of their passenger station in 
Pimlico. The terms of agreement have been settled between the com- 
panies, subject to confirmation by the proprietors. Not only will the 
Great Western Railway be brought, by meas of these undertakings 
into active and direct communication with & large population (from 
which Pad:ington is locally remote), but it will also possess the means 
of connection with both the Brighton and the Dover lines, for the 
interchange of continental and all other traffic passing to and from 
either of them. Such advantages cannot fail to produce a con- 
siderable increase of revenue to all the companies ; while the saving 
of time to suburban passengers engaged in daily business in the 
metropolis will enable them to reside in the country, near to the 
Great Western line, and profit by the new stations in Westminster 
and the city, to which they will have direct railway access. ‘The 
amalgamation of the Oxford, Worcester, and Wolverhampton Rail- 
way with the Worcester and Hereford and the Newport and Aber- 
avenny Railway Companies, under the title of the West Midland 
Steer, has been a subject of much consideration by your directors, 
holding, as this company does, so large a stake in the ordinary 
capital of the former company, besides being deeply interested in the 
traffic of the district. The directors felt bound to resist that amal- 
amation, until they were assured by the chairman of the Uxford, 
orcester, and Wolverhampton Company that, by laying down the 
narrow gauge on the Great Western line between Reading and Lon- 
don, great good would result to both companies; and that, in his 
opinion, it would be difficult to over-estimate the amount of traffic 
which would flow off the Oxford and Worcester lines from South 
Wales for London when the Worcester and Hereford link shall be 
completed. Facility clauses for the interchange of traffic were subse- 
quently introduced into the West Midland Amalgamation Bill, and 
it becomes now a matter of importance to consider by what means 
the extensive traffic which should flow from that source can be best 
conducted. The extension of railways throughout England and 
Wales on the narrow gauge system has made it more and more 
apparent that, for the convenient interchange of traffic, it is 
desirable that a continuous line of narrow gauge rails should exist 
from the north to Brentford and Paddington, instead of ceasing, as 
they do now at Reading. To carry out such arrangements, a large 
expenditure would necessarily be incurred, and an application to 
Parliament required for powers to increase the capital of the com- 
pany. Previously, however, to making any application to Parlia- 
ment, the board propose to submit the whole question of laying down 
such narrow gauge rails for the consideration and decision of the 
shareholders at a special general meeting to be hereafter summoned 
for the purpose, before which time the various bearings of the case, 
involving the amount of outlay and means of raising the capital 
shall be embodied in a report to be circulated among the share- 
holders a month previously to their being convened for a decision on 
such questions.” The directors recommend to the proprietors the 
approval of agreements for working the Birkenhead, the Kast Somer- 
set, and the Llangollen Railways, as being conducive to the welfare 
of the general undertaking. 

Lancasurre AnD Yorkstutre.—On Wednesday, the ordinary 
half-yearly meeting of this company was held at the offices, Hunt's 
Bank, Manchester.—Mr. George Wilson, the deputy-chairman, pre- 
sided, and in moving the adoption of the report, said the dividend 
which it was proposed should be paid this half-year might fairly be 
compared with that of any other company for the same period and 
the same number of miles. There was every prospect, he was glad 
to say, that the next a dividend would be better than the 
present one, as he observed thut their weekly receipts were increased 
ones. For the week just ended, the increase over the corresponding 
week of last year was £5,000, and he was happy to say that there 
was every prospect of a continuance of this weekly increase. The 
first item in the accounts to which he should direct their attention 
was, that the receipts for passengers, fos and mails, for the half- 
year ending June last, was £340,499 [8s. 5d., against £308,685 in 
the corresponding half-year of 1859, showing an increase of 
£31,825, or 10 per cent. That increase represented an additional 
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tof p ger traffic equal to three-quarters of a million of 

passengers. It was said that their traffic was little better than 
omnibustraftic. But they had a very excellent first-class passenger 
traffic between Manchester and other places to Blackpool and South- 
port during the summer months, in addition to which they had a 

eat number of cheap excursion trains running over their line. 

he average number of persons travelling over their line 
annually was now ten and a half millions, and each pas- 
senger rode on the average six miles and th 
for which they paid 94d. each. Now, when they came to consider 
that they had to find station accommodation and other necessaries 
for this great number of persons, it would be clear to them that that 
railway was of some service to the public. The passenger receipts 
on their line were less per mile than they were on any other great 
railway in the kingdom. The London and North-Western average 
more than 14d. per mile; the Midland nearly 1}d.; the Great 
Western and North-Eastern about 1°38d.; while on the Lancashire 
and Yorkshire the receipts - mile averaged only 1°08d. If their 
mileage had been equal to that of the North-Western, their aggre- 
gate receipts would have been increased by £80,000 or £90,000 on 
the present half-year; and the directors would have been able to 
have declared a dividend of 63 per cent., and have carried over some 
£8,000 to the reserve fund account. Now, because their traffic was 
omnibus traffic, it was not so much likely to be disturbed as were it 
otherwise. The receipts on the half-year for goods and live stock 
were £554,078, against £492,299 in the corresponding half of 1859, 
showing an increase of £61,779, or 12} a cent. Their goods 
tonnage was 300,000 more than last year. Their next receipts were 
from the Preston and Wyre Railway, and amounted to £23,676 as 
against £19,065 in the corresponding half of last year, or an increase 
of £4,615, The loss by this railway to the company this half- 
year was £11,000 and upwards; but not many years ago the loss by 
the same source was £21,000. They had always regarded the Preston 
and Wyre Railway as the eldest son of the Lancashire and York- 
shire line, and therefore they might perhaps expect that the junior 
branches of the family might have to suffer for the support which 
they were bound to give as the junior branches. However, the 
directors had hopes that the income of that line would so increase, 
that shortly it would support itself, and pay the money that had 
been given for it. Their total receipts were £922,283 1s. 5d., against 
£824,489 in the corresponding half-year of 1859, showing an increase 
of £97,774 earned over 395 miles of railway. They had received 
more than the Midland, with its 614 miles of rails; nearly equal to 
the North-Eastern, and more than the Great Western, with its 466 
miles of rails. With the exception of the London and North- 
Western their receipts were larger than those of any other line in 
the kingdom. On the other side of the account, the cost of loco- 
motive engine power showed a considerable increase over that of 
1859. Including wages and salaries, this amounted in 1860 to 
£25,641, and last corresponding half-year to £24,969. The greater 
proportion of this increase was owing to the price of labour. The chief 
increase in the locomotive power expenditure over that of last year 
arose out of repairs; and he could not hold out any hope that these 
expenses, which must come annually, would be diminished in future. 
It was bad policy to keep things out of repair at any time; and the 
directors were determined not to doso either in regard to the permanent 
way or rolling stock. They had constructed their engines for burn- 
ing coal instead of coke, on the principle of Messrs. Lees and Jenkins 
and it would be a saving to the company. The cost of coal and 
coke per mile, in 1857, was 2°4d., but now it was only 1°9d. 
per mile. The coaching charges, as well as office expenses, pre- 
sented considerable increase, but the incrcase was a necessary one. 
For merchandise they had an increased charge of £18,903 ; the amount 
being £141,664, as against £122,761 in 1859. They had spent £8,200 
in the improvement of plant, &c., and £2,400 in additional wagons. 
For sacks, sheets, horse keep, and farriery, there was an increase of 
£6,000; and the remaining £13,452 was for the working of the 
additional traffic. The maintenance of the permanent way had this 
year cost £40,000; last year, £41,000. The “renewal account” 
was opened in 1849, at the recommendation of a committee of 
inquiry, for the purpose of enabling the directors to declare an equal 
dividend on both portions of the year. In 1858 it amounted to 
£51,529; in 1859 to £44,914; and in 1860 to £28,821, which was 
the lowest balance that had appeared since 1855. They had dis- 
charged £16,000 of this account this year, or the dividend would 
hnve been } per cent. more. He thought the account was a very 
beneficial one to the shareholders, and he advised that it should not 
be closed. The general charges account did not, he thought, speak 
badly for the directors. The oftice expenses, notwithstanding increased 
traffic, were less this year than they were last. With regard to 
the item for the directors’ remuneration, he could assure them that 
they would always have great pleasure in keeping it as low a figure 
as possible, —— the price of provisions and everybody’s wages 
should advance. For rates and taxes they had paid £15,500 ; last 
year £10,181; but the current half-year would not be so heavy, and 
the directors, as far as possible, would resist an increase of rates and 
taxes upon their property. There was a small increase in the legal 
expenses; and although most shareholders were in the habit of look- 
ing upon the legal expenses as so much money thrown away, it was 
not so in this instance, he could assure them. In June half-year, 
1851, their aggregate receipts were £498,533. This half-year (in- 
cluding those of the East hire) their ipts were £922,283, 
or an increase of £423,330, or 85 per cent. in nine years. Jn 1851 
their number of engines was 281; in 1860, 334; showing an increase 
of only 53 in nine years, or 19 per cent. Each engine in 1851 earned 
£1,775 in six months; each engine this last half-year earned £2,761, 
or nearly double, and their rolling stock was in an efficient state. 
In June, 1851, they had 700 passenger an this year they had 
1,114, or an increase of 414, or 60 per cent. In the half-year ending 
June, 1851, they carried 2,594,024 passengers; this half-year they 
had carried 7,038,078, or an increase of 4,444,054 or 171 per cent., 
with an increase of only 60 per cent. in carriages. In 1851, the 
luggage and goods trucks were 4,522; in 1860, 8,751, showing an 
increase in the number of 4,229, or 94 per cent. In 1851, the 
number of tons carried was 896,329, while in 1860 it was 2,611,998, 
or an increase of 191 per cent., with an increase of only 94 
per cent. in wagons. Since 1851 they had spent on works 
£1,191,887, and the revenue had increased £423,330. In 1851, the 
shareholders only received 19} per cent. dividend; this year they 
would receive one of 35 per cent. He then proceeded to show that, 
notwithstanding what some people said to the contrary, railways 
were good and safe investments. Despite all that was done during 
the railway mania in 1844-5-6 and 7, not a mile of railway had been 
closed; but the same could not be said of some joint stock banks, 
&c. In 1845 there were in the United Kingdom 2,300 miles of 
railway, with a capital paid up of nearly £60,000,000 or £70,000,000 
sterling. That year Parliament granted 2,500 miles more, with a 
proposed capital of 60 or 70 millions more; in 1846 Parliament 
granted 4,700 or 4,800 miles more, with a capital of 140 millions, 
and in 1847-8 9,700 miles more, with a capital of 220, 230, or 240 
millions more. In 1845 the North-Western paid 10 per cent. with 
381 miles in railway, and in 1850 it paid 5 per cent. on 556 miles. 
The Midland, in 1845, paid 7 per cent. on 283 miles, and in 1850, on 
496 miles, 2} per cent. While on 58 miles the Lancashire and York- 
shire paid 8 per cent., it only paid on 253 miles 2 per cent. This 
decline could not, however, take place in future, for there was now a 
railway everywhere, The increase from 1850 down to the present 
time had been gradual on every line, and he had no doubt but that 
that increase would steadily continue. The Lancashire and York- 
shire line had increased in its dividend from 2 per cent in 1852 to 
5 per cent in 1857, but that year the panic in trade sent them down 
again to 3} per cent. They were now up again. 








Payment or Brits, &c.—By an Act passed this session, when- 
ever any bill of exchange, draft, or order, having thereon an adhesive 
stamp, shall be presented for payment, the person to whom the same 
shall be presented shall, upon paying the same, write, or impress on 
the stamp the word “paid.” In default there is a penalty of £20. 
— The Stamp Act of 1860. 





SCOTTISH MATTERS. 


Messrs. A. Woodrow and of Glasgow, state that the ship- 
ments of Scottish pig iron in J on 11,806 tons wom, 
decrease of 2, 


and showed a tons when com: with the 
same period of 1859. They were respectively in 
JuLy, 1860. 





Foreign ......+se++++05 22,106 tons, 
Coastwise ....scees0+- 36,927 4, 


Total .......... 59,033 tons. Total .......+.. 61,678 tons. 


Decrease, foreign, 4,482 tons; increase, coastwise, 1,837 tons. 

Messrs. Woodrow add:—‘ While the above returns may be re- 
garded as favourable, they fall short of what is required to keep 
supply and demand on a fair level. We have still to notice a falling- 
of n our foreign ehipments, whereas there is aslight increase coast- 
wise. The former may possibly be rectified two months hence, 
when the new French tariff comes into operation; but a cloud still 
hangs over the Continent of Europe, the immediate and unmistake- 
able effects of which, as regards iron, is to cause an augmentation 
of stock in every quarter of its manufacture.” 

The shipments made in the week ending August 6 were as under :— 


Foreign. Coastwise, Total. Same week 








last year. 
Ports. Tons. Tons. Tons, Tons. 
Glasgow .. .. 611 ., 2,036 o 2647 ., 5,174 
Port-Dundas ee — 258 oo 258 4. 432 
Greenock (2 weeks) 430 .. 200 ee 630 .. 120 
ort-G - oe None. oe ee - 
Bowling .. ee + No return. .. ee _ 
Ardrossan. . co ERD 8,155 «- 4,585 .. 3,559 
Troon o ee 420 .. 221 . 641 «., 96 
Ayr.. oe ee — 450 ee 450 .. 693 
Irvine ee ee — .. No return. .. -. 190 
Grangemouth .. 713 .. 280 oo C8 w 950 
Leith ee oo 225 .. 30 oe 355... 712 
Burntisland No return. .. - 
Alloa (South) .. oo None. oo oe - 
Alloa (North) .. 100 ., 210 eo 810 .. _ 
Bo'ness .. oe — 80 a 80 .. 285 
Morrisonshaven .. +» No return, .. _ 
Total .. 38,929 7,020 10,949 12,211 
The return for the week ending August 13 was as follows :— 
Foreign. Coast wise. Total. Same week 
last year. 
Ports. Tons. Tons. Tons. Tons, 
Glasgow.... «» 1,692 ., 1,550 eo 3,142 .. 8,967 
Port-Dundas.. — 297 oe eT se 225 
Greenock .. 7 742 (. — ee 742 «tw 480 
Port-Glasgow  .. oo None. ee ee _ 
Bowling (2 weeks) — 266 oe 266 .. 1,245 
Ardrossan .. o. 2,840 .. 1,775 - 4,615 .. 8,979 
Troon ee oe — 380 oo 380 .. 245 
Ayr.. oe ee 160 .. 285 oe 445. 315 
Irvine ee +» No return. .. ee _ 
Grangemouth 550 .. 350 ee 900 .. 987 
Leith ee —: mae 20 oo 1,19 .. 395 
Burntisland ee — 85 ee 8 .. 603 
Alloa (South) .. oe None. ee ee _ 
Alloa (North) : 141 oe SS. 
"ness .. ee 242 (tw 306 oe 548 518 
Morrisonshaven .. -» Noreturn. .. oe - 
Total .. 7,416 5.455 12,871 13,488 


The Messenger, adverting to the implements exhibited at the show 
of the Highland and Agricultural Society, says:—The Scotch 
manufacturers were numerous, and well represented, their objects 
being at least exceedingly multifarious. They still adhere to the old 
swing-plough and their antique threshing machine; and the same 
remark may be — to their seed and corn sowing machines, and 
their grubbers. The fixity, however, of these impressions is not 
likely to be permanent, for a gentle blow here and there, on several 
recent occasions, has given it a very sensible shake. Our Scotch 
friends are beginning to perceive that a wheel plough, well con- 
structed, is much easier to work, and does its work much better than 
the old swing plough, however ingeniously it may be made. The 
plough, for instance, that carried off the first prize this year, in the 
form of the mould board, is a complete departure from preceding 
constructions. It is broader, and has a sharper curve than our first- 
class ploughs have; but it is perfectly convex where it used to be 
concave, and the frame and share are servile copies of ours. This is 
a becoming homage to the superiority of the English construction of 
loughs, and does our northern friends considerable credit. Thrash- 
ing machines, also of the most approved structure amongst ourselves, 
are gradually insinuating themselves into the northern homesteads ; 
and making due allowance for the potency of prejudice, which is 
pretty nearly the same in all departments of industrial pursuits, 
there is good reason to hope that their use will become much ex- 
tended in Scotland. One of the antique machines to which we allude 
blew up in the showyard, when on trial, much to the chagrin of 
the manufacturer, no doubt; but that was trifling to the injary 
it was nearly inflicting, and to the terror and dismay it momen- 
tarily created. Besides, these “used up” thrashing machines are 
more expensive than those of improved construction, from the simple 
fact of their only half doing their work. Lng ay peteer y credit 
be it spoken, were exceedingly painstaking in the award of the 
rizes; and had there been no warp in favour of the “national” 
mplement, they would have been entitled to high praise for their 
exertions. The more prominent of the Scotch manufacturers at the 
show were Messrs. John Gray and Co., Uddingston; Mr. G. Finlay- 
son, Messrs. Calow and M‘Kinnell, Messrs. Brigham and Bickerton, 
Mr. J. Halliday, Messrs. Alexander Shanks and Son, Messrs. Smith, 
Brothers, and Co., and Messrs. J. and T. Young. The portable en- 
gines of our neighbours exhibit much inferior work to our own, and 
it will be some time before they can turn out so effective and such 
highly finished machines as our leading makers do. The sowing 
machines were more than usually numerous; and the reapers, all of 
which were adaptations, in most instances complications, of our own 
make, were proportionately so. We allude, of course, to Scotch-made 
machines. The best sowing machine on the ground, and that which 
exhibited considerable improvement in construction, was shown b 
Mr. G. Finlayson. This machine gives an equal discharge of a 
whether the ground be even or otherwise. The best mowing and 
reaping machines were shown by Mr. Cranston, but they were not 
made in Scotland, nor are they, as it is known, Scotch inventions, 
being purely American. 








Raitway Co.uiston At Biveprts.—On Monday night, about a 

uarter before eleven, an alarming accident occurred at Bluepits, on 
the Lancashire and Yorkshire, but from the inquiries made it 
appeared that no person was seriously injured. A train of —— 
two carriages, with about 600 excursionists, com of the Miles 
Platting workpeople of the Lancashire and Yorkshire Railway 
Company, was returning from Liverpool, and on passing over the 
fork at Bluapits, the driver received the signal from the pointsman 
that all was right. The train proceeded in due course to the main 
line; but whilst about nine of the hinder carriages were still cross- 
ing the rails of the main line, the 10.15 p.m. mail train from Man- 
chester to Yorkshire came up at such a 5) as not to be able to pull 
up before a collision had occurred. Two of the carriages of the 
excursion train were thrown off the line by the shock, and much 
damaged; and many of the pmo were hurt. The medical 
men of the district were soon in attendance on the sufferers, but it 
was found that all were able to proceed to their homes. Every at- 
tention, we are yop gs paid to those who were in any way injured. 
The ge in the 10.15 train were not affected by the accident. 
The line was clear again after a delay of three hours. From 
source we learn that six of the carri were thrown off the line, 
and that an hour and a half elapsed medical men arrived. 
Also, that much incivility was ex ced by the excursionists 
from the porters at the Bluepits 











TRAFFIC RETURNS. 
This Sam Mileage. 
= Week. 1859. 1360, 1869 





ending 
Belfast and Northern Counties .. Aug.11 1,392 1,223 65 65 
Bi  & Cheshire. 12 8.240 «2969 88 33, 
Bristoland Exeter ..... .. .. 5» 5 — 7,818 133, us 
a - a _ 
oO i ae "5 1,629 «1,244 «5383 
Corkand Bandon .. «. « « » Il 319 = ot — 
Cork, Blackrock, and Passage ve ” | ae se lS 


DindeeFenh and ater Susauss "He him Kise SS 
lee, Pe: and Aber. 0} ’ . 
Dundalk and Enniskillen... .. .. 5, 12 1,867 1,669 122 182 
Dublin and Drogheda .. .. «. 01! 97: 
Dublin & Wicklow & Dub. &Kingtn. 5, 11 2477 2,313 = 404 
East Anglian ph in een oe oe a _ 873 67 
Eastern Counties and East Union., ,, 12 — 25,494 499 
Kdinburgh & Glasgow &S. Dunfer, ,, 5 7,268 8,116 142 142 
Edinburgh, Perth, and Dundee .. ,, 12 4,936 4,184 78° 78 
Glasgow and South-Western .. .. 4, 11 9,025 7,717 183% 183 
Great North of Scotland.. .. .. 5, 4 1,950 2,016 53 583 
Great Northern .. .. . o « 9 5 27.421 26,723 283 283 
Great Southern and Western.. .. ,, 11 8647 6,952 329 po 
Great Western .. .. os oo os 

Shrewsbury and Birmingham ., ,, 12 —_ 2,200 298 294 


Shrewsbury and Chester .. .. 5, 12 3; 3,521 46 465 
Iri th-Eastern .. .. « « = - == = me 
he and Yorkshire. :. ., 4, 12 42,989 37,940 305} 895 
Llanelly Railway and Dockyard .. ,, iL 603 552 453 : 

London and Blackwall . » 12 1,824 1,764 5} t 


London, Brighton, and South Coast ,, 11 22,356 20,445 2234 202 
London Chatham and Dover... .. 5, 11 794 360 35h 195 
London and North-Western .. .. 5, 12 94,529 86,122 950 936 
— erage poe ey oe a : 23,723 a wt 4 
ndon, Tilbury an ut — a 07 2 4 
Manchester, Sheffield, and Lincoln, ,, 12 12,200 10,66) 173) 173 
Manchester, 8. Junc.,&Altringham ,, 12 1,077 1,084 8 A. 
Maryport and Carlisle .. « .. », 5 1,825 1,129 28 83 
Midland.. .. oe “— oa ee ae 41,168 37,501 6145 614 
Midland Great Western .. .. «2 5, 12 4,271 4,246 177 177 
Newcastle and Carlisle .. 1. .. » Il 38:8 3,416 78h 784 
BMorth British 2. cc co ce oo 2 ; 154 
—a oe ee ah oe 2 
ewport, rgavenny erefo. _ = — - . 
North Staffordshire Rail. and Canal ., 5 8,422 7,989 246 233 
St. Helen's C. 7 w« awe 2. 2S ~ 


‘y an oe ” ll 
Scottish Central... .. .. «. o- > v 
Scot. North-Eastern (lateAberdeen) ,, 4 4,390 4,205 115 115 
SOE. «so ww os xe oe we LS oo  " 
South Eastern .. .. 0. ce oe pn 11 28,839 26,796 S05 302 
South York and River Dun. .. .. 5, 120 = 2,759 118 108 
South Wales.. .. .. os eo eo 95 4 7861 7,480 1713 171 
ale tk ce ce te te ce s 

ROP «0 ce @0 co co 08 ce 99 
Valoof Clwyd .. 2. oc os oo 11 B24 204 — 
Vale of Neath .. .. oo se ce gp 12 = 1,898 25R BS 
Waterford and Kilkenny.. .. 
Waterford and Limerick .. .. .. 

est Hartlepool H. and Railway .. , 835 39 rv 
West Midland (late Oxford, Wol.) ,, 12 7,446 6,576 162 1 
Whitehaven and Furness... .. .. 5 5 = y 35 

Whitehaven Junction .. « « » 5 = 60) =«12 








COLONIAL AND FOREIGN. 


Buffalo and Lake Huron.. .. .. July 28 890 640 161 161 
Dutch Rhenish .. .. «. +. «. Aug. 7 5 09 
Eastern of France (late P. and §.).. July 28 51,486 40,470 1050 1003 
Grand Trunk of Canada .. .. « ,, 28 11,193 9,116 970 880 
Great Luxembou oo 0c cc oe Ree 6 CR Ce 122 
Great Western of ada.. +s o » 3&8 65,882 508 

Northern of France .. .. .. «. July 23 44,011 40,116 602 600 
Orleans, Bordeaux and Branches.. ,, 28 52,210 44,568 922 922 
Paris, Lyons and Mediterranean ., ,, 28 74,749 70,064 = 848 


Sambre and Meuse .. .. .. .. Aug.10 — 1,165 
Western and North-Western .. .. July 28 40,819 87,587 748 721 
West Flanders .. .. .. ee e+ Aug. 11 _ 955 75 7 
Demerara fortnight end:ng .. .. July 14 671 810 





Tue ENGINE-DRIVER.—I have often thought that I should like to 
be an engine-driver. Should any revolution or convulsion destroy 
the Church, it is to that field of industry that I should devote m 
energies.! I should stipulate not to drive luggage trains; and if 
had to begin with third-class passenger trains, I have no doubt that, 
in a few months, by dint of great punctuality and carefulness, and 
by having my engine always beautifully clean and bright, I should 
be promoted to the express. There was a time when driving a loco- 
motive was not so pleasant as now. In departed days, when the 
writer was wont to stand upon the foot-plates through the kindness 
of engine-driving friends now far away, there was a difficulty in 
looking out ahead ; the current of air was so tremendous, and particles 
of dust were driven so viciously into one’s eyes. But advancing 
civilisation has removed that disadvantage. A snug shelter is now 
provided for the driver; an iron partition arises before him, with two 
panes of glass through which to look out. The result is that he can 
maintain a far more effectual look-out; and that he is in great 
measure protected from wind and weather. Yes, it would be pleasant 
to be an engine-driver, especially on such a day as this. Pleasant to 
look at the great train of carriages standing in the station before 
starting ; to see the piles of luggage going up through the exertions 
of hot porters; to see the numbers of passengers, old and young, cool 
and flurried, with their wraps, their newspapers, their books, at 
length arranged in the soft, roomy interiors; and then the sense of 
power when, by the touch of a couple of fingers upon the lever, you 
make the whole mass of luggage, of life, of human interests and 
cares, start gently into motion; till, gathering speed as it goes, it 
tears through the green stillness of the summer noon, amid daisied 
fields, through little woody dells, through clumps of great forest 
trees, within sight of quiet old manor houses, across little noisy 
brooks and fair Broad rivers, beside churchyard walls and gray ivied 
churches, alongside of roads where you see the pretty phaeton, the 
lordly coach, the lumbering waggon, and get glimpses that suggest 
a whole picture of the little life of numbers of your fellow men, each 
with heart and mind, and concerns and fears, very like your own. 
Yes, my friend, if you rejoice in fair scenery, if you sympathise with 
all wile of human life—if you have some little turn for mechanics, 
for neatness and accuracy, for that which faithfully does the work it 
was made to do, and neither less nor more, retain it in your mind as 
an ultimate end, that you may one day drive a locomotive engine. 
You need not of necessity become greasy of aspect ; neither need you 
become black. I never have known more tidy, neat, accurate, in- 
telligent, sharp, punctual, responsible, God-fearing, and truly respect- 
able men, than certain engine-drivers. Remember the engine must 
be a locomotive engine. Your taste for scenery and life will not be 

atified by employment on a stationary one. And it is fearfully 
fot work on a summer day to take charge of a stationary steain 
engine; while —- you would not think it) to drive a locomotive 
is perfectly cool work. You never feel, in that rapid motion, the 
raging flame that is doing its work so near you. ‘The driver of the 
express train may be a man of large sympathies, ot cheerful heart, 
of tolerant views; the man in charge of the engine of a coal-pit or 
factory, even of a steamship, is apt to acquire contracted ways of 
thinking, and to become somewhat cynical and gloomy in his ideas 
as to the possible amelioration of society. 1t cannot be a pleasing 
employment, one would think, on a day like this, to sit and watch a 
great engine fire, and mend it when needful. That occupation would 
not be healthful, either to mind or body. I dare say you remember 
the striking and beautiful description, in Mr. Dickens's “Old 
Curiosity Shop,” of a man who had watched and fed a furnace-fire 
for years, till a had come to think of it as a living being. The fire 
was older than he was; it had never gone out since before he was 
born. I can ii perfectly well, what kind of effect such a mode 
of life would have had on myself.—Fraser. 
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THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 


; vent-garden, London, “ A 
1044, Jean CLAUDE nae ft a ge i by the tide." Putition 
recorded 26th 


April, 1 
1136. Wittiam M’Dowaup, Hyde Park Le pa ae yay London, 
“Improvements in mili he in stirrup-irons to be used there- 
.— Peaiti 
1878. Joun Maneor, Sheffield, Yorkshire, “Im ements in metal life- 
buoys, also adapted for holding water or other liquids.”—Petition recorded 


5th June, 1860. 
1490. ANTON VBRWBY, St. Augustine-road, Camden Town, London, “ Im- 
provements in the proportions of in ts and mode of manufacture of 
recorded 20th June, 


a chemical compound for softening water.”—Vetition 


1860. 

1¢€66. WiLL1AM Kemsus Haut, Cannon-street, London, “ Improvements in 
gas regulators.”—A communication from Calvin T. Herring, St. Louis, 
U.S.— Petition recorded 11th July, 1860. 

1690. CHARLES Tiot JupKINS, Ludgate-street, London, “ Improvements in 
__ Bartlet Broadway —Partly a communication from J Wetherby 

—_— Broadway, New a U. aa thane tame 13th July, 1860. 
706. JEAN Mecuim, White Horse-road, Croydon, 8: ‘a 
in pianos and organs.”—A communication from Frederic § nilas Wiart, 
Chateauroux, Indre, France.— Petition recorded 14th July, 1, 1800. 

1715. SAMUEL BALDWYN Rogers, Newport, Monmouthshire, “An improve- 
ment in the smelting of iron ores.” 

1716. WiLLIAM BavER, Burton-street, Burton-crescent, London, “An im- 
proved diving-bell.” 

1721. Josep Turesaut, Whitechapel, London, ‘‘Im ae S in the 
ornamentation of textile fabrics.”— Petitions recorded 16th July, 1860. 

1728. Francis CHARLES Sgypg, Warren-street, Fitzroy-square, London, 
“Improved mechanism for pulping, peer ey and comminuting for 
culinary and other purposes.” —etition recorded 17th July, 1860. 

1735. DoNALD SKEKEL, West-square, ——, ay tnd oe in pistons for 
steam engine and other ey , which ts are also Tae |: 
to the buckets of pumps.”—Partly a communication from Alexander 
Skekel, Demerara, Guiana.— Petition recorded 18th July, 1860. 

1760. ROBERT Pinkney, Bread-street-hill, London, ‘‘ An improved pencil- 








case.” 

1756, CALEB Bepeus, Leicester, “ Improvements in the manufacture of 
braces.” — P: titions recorded 20th July, 1860. 

1768. Epenezer HOoLwis ee, “ Certain improvements in muzzle- 
loading guns applicable for military and sporting purposes, of which 
are also appl icable to cei descriptions of pistols and breech-loading 
guns, as also in the manner of fixing or connecting bayonets to military 


WH. * sueneus Rene Le Mire Normanpy, Odin-lodge, King’s-road 
Clapham Park, Surrey, “* Improvements in connecting gas and other pipes.” 
—Petitions recorded 21st July, 1860. 

1776. Henry GREEN, Bolton-le-Moors, Lancashire, “Improvements in 
charging and drawing the charge from gas-retorts, and in the machinery 
employed in performing such operations.” 

1780. ARCHIBALD TURNER, Leicester, hae ang in the manufacture of 
elastic fabrics.” —V'etitions recorded 23rd July, 1860. 

1732. Henry Jones, Neath, Glamorganshire, “Improvements in rails for 
railways.” 

1784. ANDREW ROBERTSON, and ALEXANDER RITCHIE, 
Glasgow, Lanarkshire, “ Improvements in steam boiler and other furnaces 
or fireplaces, in pyrometers, and in the prevention of smoke.” 

1788. Lovis Cyrus Macairg, Paris, “ substitute for nitrate of silver, 
= applicable to photographic 
1790. WILLIAM BRONNRR, Printing-house-square, and WiLLiAM HALL Levert, 
Clare-street, Lincoln’ s-inn-fiel is, London, ‘“‘An improved apparatus for 
increasing the illuminating power of coal gas, also for economising the 
consumption thereof, and for regulating the pressure from street mains.” 
1°92. Ropert ALEXANDER RUMBLE Trinity-square, Southwark, ‘‘ Improved 
apparatus for feeding fuel to fireplaces or furnaces.” 

1793. Wiuiam Epwarp Newrox, Chancery-lane, London, “ An improved 
mathematical or plotting instrument, which he intends to denominate a 

rotracting trigonometer.”—A communication from Josiah Lyman, Lenox, 
Be rkshire, Massachusetts, 

1794. Sir PETER FAIRBAIRN, and Josep Barrow, Leeds, Yorkshire, “‘ An 
improvement in the construction of self-acting lathes.” — Petitions recorded 
24th July, 1860. 

1795. WituiaM Epwarp Tayior, Enfield, near Accrington, Lancashire, 
“ Certain improvements in looms for weaving.” 

1796. Evaext Hepov, South- street, Finsbury, London, “ Improvements in 
the manufacture of * tar-paper,’ which improvements may algo be applied 
to several other uses.” 

1799. Marc ANTOINE Francois Mennons, Rue de |'Echiquier, Paris, ‘‘ Im- 

in the and apparatus for, unwindin; ng silk from 
Giuseppe 


WNoailet. PRont et 








cocoons.”—A communication from Pasquale Andervalt an 
Piazzi, Trieste, Illyria. 
1800. MARC ANTOINE Francois Mennons, Rue de l’Echiquier, Paris, ““Im- 
rovements in etching on zinc.”—A communication from Edouard Eugéne 
Raynal and Emile Bellot, Paris. 

1801. SAMUEL JAMES WILKINSON and Gsorge FrepERick Lez Meakin, St. 
Mary-Axe, London, ‘“‘ Improvements in the constraction of boxes, trunks, 
or packing-cases to be called ‘The Plicabilis,’ or folding box, trunk, or 

packing-case. 

1802. THOMAS Hartiey, Bury, La ‘neashire, “ An improved fibrous material 
for manufacturing woven fa rics.” 

1803. Joun PruKineTon, Fish-street-hill, London, ‘‘ Improvements ia means 
for protecting and making water-tight exposed surfaces, such as railway 
arches, bridges, roofs, and other structures.” 

1304. Henry CLARKE AsH, Claylands-terrace, Clapham-road, Surrey, “Im- 
provements in ap us employed in cooling and — liquids.” 

1805, CHARLES WILLIAM LaNcasTER, New Bond-street, _ London, JAMES 


1831. Joun Daxiw and Grores Daxix, “ Improve 
ments in employed in covering top top rollers od ia propring 
1ssh Hees Boown etn a ater Halifax, Yorks Yorkshire, “ I 
ments in the manufacture of a certain cloth or hubris, commonly called 
* Utrecht velvet.’” 
1833. aS CHARLES ing brah Bal 


nae Reatnes im Surrey, “‘ Im- 
1835. ay Mo imp provements in the construc- 
and 0 m 
Ce a 
AWSON Lan ements in mani 
ture of harrows.” i = P 


1837. Joun ae, jun, -) Liverpool, ‘‘ Improvements in vessels to be 


yy steam-power. 
1shs "Gone Guones yoy South ton-buildi y-lane, 


‘Improvements in looms for weaving velvet or yo cut pile 
Kaien *A communication from Elie Dominique, Paris. 
1839. Joun Picksrine Hopeson, street, Newcastle-upon-Tyne, 
Northumberland, ‘‘ An im coffee- 
1840. JAMEs IRELAND, — , near Lille, France, ‘“‘ Improvements in 
machinery or apparatus for treating hemp, flax, tow, and other fibrous 


1841, Juan Henrr Save, Bas Rue. de l’Echiquier, Paris, “ Improvements in the 
construction of piano-fortes. 


1842. t_- ALFRED CARPENTER, Birmingham, “A new or improved 
oe Be aperens Se Seite of waistcoats and trousers, which said 
ster may alse be used as a substitute for the fastenings ordinarily em- 
= ag! = fastening gloves, garters, and belts.”"—Petitions recorded 28th 
My 
1843, Louis Roms, Route du Pont de Fer, near Grenoble, France, “A 
nition. ae Se a 
AMES RaHILL, Ramsgate, Ken mprovements in quadrants, sextants, 
or other similar instruments to which artificial a horizone are a licable.” 
1847. WittiamM Epwarp Newron, Chancery-lane, improve- 
wet © ene Pe Oe ee ener other purposes.” '—A co! from 
John R. Ingersoll, New York, U. 
1849. JosErH NICHOLSON, Chapl-house, H Hensingham, Whitehaven, Cumber- 
ay “Improvements and mowing machines. 
1. OswaLp Dopp Hamar, } ewcas' wuiee Be cyney, “Improvements in 4 
"taining — power, and in evaporating liquids.” —Petuions recorded 30¢ 
¥> 


Inventions protected for Six Months by the Deposit of a Complete 
Specification. 


— JoserH Roperts, A a. London, “A continuous or ratchet 
ner,” — De, ed a lst August, 1860. 

188 . Rupotra Bopmer, "Therion -inn, Holborn, London, “‘ Improvements in 
mac hinery for converting into down or yy ble of being spun, the 
remnants or cuttings or other waste pieces ral or other fabrics.”—A 
communication from Charles L Di ted and recorded 
4th August, 1360, 


Patents on which the Stamp Duty of £50 has been Paid. 


2161, Witu1am Epwarp Newrtox, Chancery-lane, London.—A communica- 
tion.—Dated 13th August, 1857. 

-—. t Davauisu, Great Malvern, Worcestershire.—Dated 2lst August, 
85) 


2281. JoserH GiLbert, Evesham, Worcestershire.—Dated 31st August, 1857. 
me. ' Geauame, Leamington, Warwickshire. —Dated 15th September, 
2183. Ricuarp Hos, Leadenhall-street, London.—Dated 17th August, 1867. 
2221. Victor HippoLyTs oe, Plancher-les-Mines, Haute Saone, France. 
—Dated 2ist August, 185) 


Patents on which vd Stamp Duty of £100 has been Paid. 
1914. Eowarv Fincu, Ete Works, Seen, and Cuarues Lamport, 


Workington. —Dated 16th August, 1853. 
—. Tuomas M‘Sweny, American-equare, London.—Dated 10th August, 


1868. ‘Samusy Haut, Chadwell-street, Pentonville, London.—Dated 10th 


August, 1853 
1903. JouN HENRY Jounson, Lincoln’s-inn-fields, London.—A communica- 
tion from Emile Weber, Mulhouse, France.—Dated 13th August, 1853. 
1839. Tuomas ALLAN, Adelphi terrace, London.— Dated 12th August, 1853. 
1906. HssxeTu Hueues, Cottage-place, London.—Dated 13:h August, 1853. 























Notices to Proceed. 


™ Joun Daviss and Gzorgr Pane, Truro, Cornwall, ‘‘ Improvements in 
he manufacture of gunpowder.”— Petition recorded 30th M: March, 1860, 

18. Cecth Jounson, Northumberland-street, Strand, London, ‘ Improve- 

aot in the manufacture of shoes and ts."—Petition recorded 2nd 





hire, “Ty, ts in i for 


Pees 


, 1860. 
ea. EDMUND Simpxin, Bury, Lancas! 
s, and other vehicles on railways.” 
855. WILLIAM rNIneTOs and WILLIAM ay ye jun., Skipton, Craven, 
——— i Pn ange a in box-hi for 
857. Cannon-street, don n improved plug for 
et. "— Petitions recorded 3rd. Ap rit, 1860. 
867. ARCHIBALD Wuits, Great Missenden, rer “ Lifting at one 
ona load of = hay, straw, sil manure, or of — things.” 
ILLIAM LEUCHARS, London, “Im ements in portab! 
a match- a . : 5 ae — 
Incent Roa, Southampton, ‘‘ Improvements in musical notation, or 
symbolising musical ——, to be ited or re — on paper or other 
material, with a view to facilitate the reading 
871. JosHva HENRY Witsoy, Cornholme Mill, yt, - Lancas 
“ yan | Sgt in machinery to be lied in the mn ee > 
in the aes 








Brown and Joun Hueues, Newport, Monmouthshire, ‘ in 
the manufacture of plates for cooling or covering and strengthening ships, 
and other structures, and in fixing the same.” 

1806. JULES LEoNARD Louis CAMBACBRES, Paris, “Certain improvements in 
treating fatty and oily matters.” 

1807. ALFRED VINCENT Newron, Chancery-lane, London, “An improvement 
in the process of concentrating and crystalising sugar. <a communica- 
tion from Horatio N. Fryatt, Belleville, Essex, New Jersey, U. 

1808. WitttamM Ross, Hales Owen, Worcestershire, “ Improvements in 
breech-loading fire-arms and ordnance.” 

1809. Rosert THURSFIELD Smitu and Tuomas Suckiey, Whitchurch, . 
shire, “‘ Improved apparatus for smutting and screening grain, and dis- 
tributing other granular jar substances.” 

1811. —o a a 4 mp eo 2° 
machinery or apparatus for nn 4 spinning, an ubling co! 
and aan Gane ane Tg ” . alillens tenerded 1 25th Ju uly, 1860. 

1812. Tuomas Marsuat, Downine, Hand th, St ** Certain 
improvements in tanks, vats, or vessels, to be used for holding, keeping, 

- storing | of malt liquors, wines, spirits, and other liquids for human cgn- 
umption.” 

1813. Sosern Tompson, Britannia Works, Sheffield, ‘‘ An improvement in 
covers for jugs, also applicable to covers fur other articles.” 

1814. MicuagEL Henry, Fieet- street, London, ‘* Improvements in engines 
for obtaining motive power.”—A communication from Francis Million, 
Boulevard St. Martin, Paris. 

1818. GAETANO BONELLI, Milan, Sardinia, “I ts in the fi 
soe of felted fabrics and paper. A communication from Jean Manzoni, 

1816. iam Geis, Boulevard .. i, Paris, ‘“‘ Improvements in pre- 
parin of ¢ poy pally of prussia prussiates, by means of 
pee lhermm carbamids or a which poe. be — of carbon, by 
their decomposition.”— Petitions recorded 26h Jul 

1817. WitutaM CAMPBELL, Hollingshead-hall, near Witheell, Chorley, Lanca- 
shire, ‘“‘ Improvements in the form of steam ships.” 

1819. CHARLES ARMAND GROSSETETE, Cranbourn-street, Leicester- “square, 
London, “An improved non-swerving spring mattrass.”” 
1820, JAMES Bisuor, Gloucester-street, ee te, Regent's Park, 
London, ‘‘ Improvements in kitchen ranges eir boilers and ovens, 
some of which improvements are also applicable to kettles and other 

utensils, or apparatus for heating or cooki 

1821. Epwarp Briges, Castleton Mills, near “Rochdale, Lancashire, “The 
application of spun-silk an made in = and weaving, to manufac- 
turing purposes, and i in ployed in operating on 
such silk waste.” 

1822. Epwarp DuepauE, Soho Rent Blackburn, Lancashire, “‘ Certain 
improvements in looms for weavin, Balt 

1828, Joserpu Rensuaw, Ordsal-lane. ford, Lancashire, ‘‘ Improvements 
 mationy or apparatus for fintebine veaveta, velveteens, and other pile 

abrics. 

=. Ricuarp ARCHIBALD Broomay, Fleet-street London, “‘ Improvements 

in belts.”—A communication from Henri Dollier, Paris. 

1s. "5 RicHARD ARCHIBALD BROOMAN, reeteen, London, “ Improvements 
in the manufacture of linseed oil, and for the same.”—A com- 
munication from Joseph Poole Person, re York, U.S. 

1826. Samus, Terri, Redruth, Cornwall, 1-6 Improvements in — 
cooking apparatus.” 

1827. JoszPH OLORENSHAW, Coven’ “An i 
in ow frames.” A’ communication from Louis Bteit Fdlows New 


1828. Tuomas Witéon, Birmingham, “ Improvements in breech-loading fire- 
1899. Jona JEYEs, _ eee in the 
mazufacture of boots and shoes.”—Petitions recorded 27 July, 1560. 
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bobbins and spinning o! broas 
872. WILLIAM Parsons, te MN. ts in the 
h = By 5th A 
883. Hiram Lyman Haut oy aioe London, _ 
£: dercumantnoal tiaaiiies cloth, japanned and leather cloths, and 


in the machinery or ——— therein.” 
887. Henry Brivis, BHdpor, Dore .= noe in ye ” 
891. Tuomas AveLine, Rochester, e 
engines,” — Petitions recorded 9th “grin TB60. 
899. Joun Riosy and Witu1aM NicHoLas nd Ya “ Improvemen 
in guns and other fire-arms, and in cartridges to be used therewithe 
on oon —— 10th ae 1860, 

Tuomas Hungate Preston Dennis, Chelmsford, Essex, “‘ Improvements 
in the construction, of iron buildings, or glazed | structures for horticultural 
or other purposes.” 

909. Taomas Martin, Withybush, Haverfordwest, Pembrokeshire, ‘* Im- 
cea in the construction of roofs.”"—Petitions recorded 11th April, 


a Wiuuiam Ciark, Chancery-lane, London, ‘‘ Improvements in breech- 
joading fire-arms, and in projectiles, as also in apparatus for reducing 
~~ & ary guus to condition suitable for such improvements in fire-arms, 
which  o is also a) greets for other f—, — —A communication 
from Messrs. eric or - ean Frangois Felix C Challeton, 
ht. A, pn 16th April, 1860. 

963. Gustav Haxsemanx, Eupen, Prussia, “Improvements in machinery 
for spinning yarns.” 

. SAMUBL CuBETHAM, Manchester, ‘‘ Certain improvements in cop tubes.” 

969. Witttam Epwarp Newron, Chancery-lane, London, ‘‘ An improvement 
in piano-fortes.”—A communication from Bartholomew Driggs, 
New York, U.S.—Petitions recorded 17th Apri, : 1860. 

1006. JAMES WALKER, Walsall, Staffordshire, “ Improvements in railway 
poiuts or switches, and also in the Ay for securing the rails 4 the chairs 
of railways.”—Petition recorded 21st April, 1860. 

1196. WintiaM Epwarp Newton , Chaneeny-tane, London, “ Improvements 
in valves and valv for the induction and eduction of steam to and 
from the cylinders ines, part of which is applicable to other 
perpenss. "—A communication from Addison Crosby, Simeon Savage, 
erman Swift Stearns, Fredonia, Chautauque, New York, U.S.—Petition 

1438, Rosen Hirt, Kirkby, Leicestershire, “I 

BERT Hyps, Kirkby, re, ‘* Im ements {in a tus 
for draining stables.”—Petiéion recorded 12th June. 1800 a spgars 
= ~~ AWSON, ia in to dae ae J Hosier, West Ri erat. 

shire, ‘*‘ Improvemen! w or ‘ waste,” b! 
brown.”— Petition recorded 23rd Fane, 1860 

1759. Joun Broan, Ulverston, Lancashire, re An a 
coal and other fuel, to be used with hot or 2 Mo enciins ¢ 
iron ores and re-melting of — Petition recorded 20th July, 1860. 

= Samougu Ropeats, Hi orkshire, ‘“‘ Improvements in harrows.”— 


tition recorded 2\st July, 1860. 
Warwickshire, “ An improvement in 
eral, 





tus for economisin; 


1m. Ricuarp Hewens, Leamington, 
kitchen ranges, which is also applicable to stoves in gen 
1777. Jean Baptists JuLEs Norror, Paris, “An improved method of manu- 


ing india-rubber tubes, and various ar 
1781. Jous WELLS SULLIVAN, Adametrect, Adelphi, London, “ Im meee 
machinery le to and ch , and the mixing of 
—A comm from Sullivan and William Francis Tyett, 


New York, U.S.—Petitions recorded 23rd July, 
1793. Witutam Epwarp Newron, e, London, “An improved 
ematical or instrument, h be intends to denom! a 
— [A communication from Josiah Lyman, Lenox, 
assachusetts, U. 5.—Pattion recorded 2th July, 1860. 

1807. = Arn Vinca wove Lee tees ct - on im, _ 
in process of concen —A commu a- 
tion trom Horatio N. a Belleville, Essex, ya & Seceey, , U.S,—Petition 
recorded 25th July, 1860, 





1849. Josep NICHOLSON, Chaple-house, Hensingham, Whiteha 

land, “‘ Improv Fog ae non coe 
ewcastle-u Tyne, “ Improvemen’ 

and in evaporating liquids. '— Petitions recorded 


1863. Jossru Roserts, Old J London, “A continuous or ratchet 
spanner.”—Petition recorded 1st uegust, 1860. 


And notice is hereby given, that all having an interest in oppos- 
of such at in wri 
pe Ct yey hy og pg 


within twenty-one after the date of th id of th 
Journal) in which tain notice fy moana eeen 7" 
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ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Ofice of her Majesty's Commissioners of Patents. 








Ciass 1—PRIME MOVERS, 


Including Fixed Steam and other Syne, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
223. J. H. Jounson, Lincoln’s-inn-flelds, London, ** Blowing engines.”—A 
communication.— Dated 23th January, 1860. 

According to this invention the objectionable use of clack or slide valves 
is obviated, with such means of distribution or direction of the air being 
replaced by the application to each end of the blast cylinder of a rotatin: 
disc or outer cover, provided with alternate radiating openings, and cl 

or air These discs rotate in contact with the fixed ends 
of the eylinder, _ which have a number of radiating openings made in them, 
the ng discs, so that when the two 
sete of openings coincide, as they will intermittently do during the continued 
rota‘ion of the discs, there will be a free communication between that end 
of the cylinder and ‘the atmosphere, whilst the disc on the opposite end of 
the cylinder is so timed in its rotation that its air channels will be over the 
openings in the fixed end of the cylinder, These channels, when in this 
position, form a communication from the interior of the cylinder to an 
annular chamber which surrounds the we and communicates with the 
main blast pipe. The discs are rotated y gearing ng 80 proportioned in 
relation to the stroke of the piston, that he, en of the cylinder from which 
the piston is receding will be open to the at and ly, air 
will be drawn thereon, whilst the end towards which the piston is approach- 
ing will be in communication by means of the radiating air channels with 
the annular space leading to the blast pipe. The piston be actuated 
direct from a steam cylinder, or from a crank-shaft driven either by a strap 
and pulley, or by the piston rod of a steam engine. 
229. E. Lanern, Cologne, Prussia, ‘‘ Steam boiler and other furnaces,”"—Dated 
28th January, 1860. 

According to this invention a series or succession of sets of fire-bars is 
—- one below the other, the lower sets or series projecting more and 
more into the fireplace or furnace, so that the surface of the burning fuel 
inclines from the upper to the lower parts of the interior of the furnace. 
It is preferred that the fire-bars at their inner ends should be bent or furmed 
with elbows, so that “heir inner ends may incline from the horizontal line 
downwards, and so that their lower ends may come within a short distance 
of the horizontal parts of the next set or series of fire-bars below, leaving, 
however, a space to admit of coal being pushed forward between — 
inclined parts of the upper set or series of , aud the horizontal parts of 
the set or series of bars next below them. Iu front of set or series 
of bars is fixed a horizontal dead-plate, and level with the horizontal parts of 
the fire-bars. At the end of the furnace nearest the bri: there is a set of 
ordinary fire-bars, which are preferred to be horizontal, but this may be 
varied ; this set of fire-bars is at a lower level than the ends of the lowest of 
the sets or series of fire-bars before described, and between them there is a 
vertical set of fire-bars mounted on an axis, so that they may, when desired, 
be opened outwards into the ash-pit. 


239. J. Swain, Hyde, Chester, ** Fire-bars.”—Dated 30th January, 1860. 

This invention consists in — ay | to the fire-bars an euillating ond 
vibratory motion by means of rockers geared together by segmental quad- 
rants or otherwise, the front rockers being connected with the back by 
means of a strong connecting rod, and which rod at one end may be fitted 
or formed with teeth for gearing it toa pinion, the turning of which by any 
suitable handle will cause the rockers simultaneously to partially work on 
their axes, and by which means the bars are alternately carried forward and 
backward ; at the same time one series will be raised behind and lowered ia 
front, and the other series raised in frout and lowered behind, and by 
destroying the plane of their positiou the fire will be distributed and broken 
up, enabling the atmospheric air to freely pass in and commingle with it.— 

‘ot proceeded with, 
240. J. H. Jonnson, Lincoln's-inn-flelds, London, ‘ Hot-air engines.” —A 
communication.— Dated 30th January, 1860. 

This invention consists, Firstly, of a 
combining the pistons and means of effecting the i 
air in the two cylinders, whereby one of the pistons onrves = @ means ot 
changing the air from the cold to the hot end of the cylinder, and also as a 
means of supplying a fresh quantity of air to be used in the next stroke, 
Secondly, in allowing the of 1 in contact 
with the ends of both the working cylinder and the changing cylinder, 
thereby greatly increasing the amount of heating surface, without involving 
less of space by the iniroduction of heating-chambers or air-passages. 
Thirdly, in Ay — ' the ~ of ~ eating-surfaces by the em- 

and diap' so arranged relatively to the 
Ciinpectes and to the KN. in the’ smoke-flue (or valve for admitting 
air into the furnace above the flue) that the rate of combustion in the 
furnace is thereby regulated so as to maintain the surfaces at an even tem- 
perature. Fourthly, in so constructing the regenerator that it shall 
gradually —— n area —_ the cold to the hot side, whereby the 
tance to th qe 4, the air is rendered uniform. Fifthly, in so 
constructing and 0) ga — valve in a chamber communicating with 
the cylinders and Nhe external air, in combination with two pistons, as 
hereinbefore referred to, that one valve performs the several offices of an 
induction, eduction, and equilibrium valve. Sixthly, in making the changing 
piston in two parts, one above the other, and whi ie one portion of the air 
passes through the regenerator, in the usual manuer, in its passage from the 
cold to the hot side of the double piston so formed, compelling the other por- 
tion to traverse the s between the upper per and lower parts of the piston in 
order to convey away, by conduction, the heat which is conducted upwards 
through the lower part to the intermediate space. By these moans the 
upper portion of the piston, or that surface thereof which is presented to 
the contact of the entering air, is maintained at a low a and the 
air thereby drawn in with its full and proper volume. enthly, in pro- 
viding a cavity in the upper portion of tho working piston, which cavity is 
in free communication with the external atmosphere, and is caused by the 
motion of the piston to change its contents in whole or in part at each 
stroke, thereby carrying away the heat to the external atmosphere, and 
preventing its accumulation at the rubbing parts. Eighthly, in heating the 
air below the pistons by | toy jets of gas or vapour therein, in lieu of 
applying heat to the exterior of the bottoms of the cylinders. Ninthly, in 
sheds or lowering the temperature of an engine wag A by internal com- 
bustion, by mingling other air at a lower temperature with the products of 
combustion. 
257. W. mag Bury, Lancashire, ‘Steam engiaes."—Dated let 
February, 1860. 
® The enbune of this invention soatiete, First, in an improved com- 
bination of —_— 4 or ting the traverse of the cut-off or 
expansion valve, such cut-off or expansion valves may work at the 
back of the admission-valve, or otherwise, so as to cut off the steam 
at any portion of the stroke of the piston, Secondiy, the Ae 
relates to an improved mode of working exhaust slide-valves with 
eccentrics, and it —- in connecting the exhaust valve-rod tv a lever or 
levers in such @ way that the lever or levers are connected to the eccentrics 
set at different but so that their action at certain of their 
luti nearly counteracts the motion which would have 
st-valves if they had been connected singly 
certain parts of the eocsntrie revolutions or traverse 
they give an increased speed to the motion of the exhaust-valves. Or the 
same effect can be obtained by haust valve-rod to one arm 
of an elbow lever whose tatenonn is ixod in the admission valve-rod, and 
whose other arm is jointed to a radius-rod. 
258. T. Hiuu, Heywood, Lancashire, ‘‘ Steam boilers.”—Dated lst February, 


1860. 
The patentee joins the plates or divisions of the flues or fire-tubes of 
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boilers by means of circular or partially circular hollow bars, so that when 

rivetted to the plates or divisions an additional heating surface is obtai 

and an increased strength of the flues, the hollows of the said circular or 

ay circular bars being placed either in the interior or exterior of the 
ues, 


263. G. A. Huppart and J. D, E. Hupvart, “ Motive power.”—Dated 1st 
February, 1860. : 

The object of this invention is to obtain motive power by loading a wheel 
in such a manner that the specific vity of the load on one side shall 
always exceed that of the other, and thereby insure its continuous rotation 
so long as the mechanism is desired to operate. The load proposed to be 
applied to the wheel may consist, for example, of a series of cylinders open 
at one end, and fitted each with a weighted piston which closes them air- 
tight. The cylinders are placed around the wheel, and the whole of the 
apparatus is to be immersed in water or other liquid. The cylinders are to 
be filled with air or other aeriform body, and the weighted pistons, as they 
come round to the position for pressing upon the air or gas contained in 
their rcspective cylinders, will compress that fluid, and thus the buoyancy of 
the cylinder will be proportionately reduced.—Not proceeded with. 

268. W. Incuam and W. Hincairre, Armley, ‘‘ Applying steam and other 
vapours, gases, or fluids to the production of motive power.” —Dated 2nd 
Febuary, 1360, 

Within a hollow cylinder, according to this invention, is placed a solid 
cylinder or roller of less diameter, so that at one point the circumferences 
of the two cylinders shall touch. The steam or other vapour, gas, or fluid 
is let into the space between the two cylinders at one side of the point where 
they touch, and is allowed to escape at the other side of that point. The 
steam or other vapour, gas, or fluid drives a lever or piston which is attached 
to the inner cylinder, and the power is generated by the revolution thus 
occasioned of the lever and the cylinder to which it is attached. The outer 
cylinder is fixed. The lever or piston is attached to the revolving cylinder 
in such a manner as to adapt its position in revolving to the varying width 
of the space between the cylinders, and thus to work steam-tight in that 
space.— Not proceeded with. 

270. J. Yuue, Glasgow, ** Steam boilers.” —Dated 2nd February, 1860. 

According to one modification the outer shell of the boiler is made 
cylindrical, and there is placed inside a cylindrical shell to form a steam- 
space, the water being between this steam-space and the outer shell. This 
steam-space shell may be of comparatively thin metal, as it is in free com- 
munication at its top with the surrounding space, the level of the water 
being below such communication. Flue-tubes may be passed through the 
steam-space to dry or superheat the steam. The form and arrangement of 
the paris may be modified in various ways, but the main object is to obtain 
in boilers of various ordinary kinds an increased steam-space, with facilities 
for drying or superheating the steam, by constructing the steam-space so as 
to displace the water to a greater or less extent. In one example of 
the various modes of effecting this object a vertical partition is fitted near 
one end of an ordinary cylindrical boiler, the space so separated constituting 
a steam-space of the entire depth of the boiler, and one, through which 
superheating-tubes may be passed. — Not procecded with, 

72. G Reprur, Loughborough, “ Perpetual motion.”—Dated 2nd February, 
186€, 


This invention consists of cylinders with pistons working up and down, 
or to and fro, as may be required, which are actuated by simple or com- 
pound levers,—Not proceeded with. 

279. L. P. Barer, Paris, ‘ Steam boilers.” —Dated 3rd February, 1860. 

This invention cannot be described without reference to the drawings. 

89. W. E Newron, Chancery-lane, Loadon, ‘ Piston packing."—A commu- 
nication.” —Dated 3rd February, 1360. 

This invention relates to that kind of ap packing known as metallic 
ring packing. It consists in producing the expansion of the packing ring 
or rings, to make it or them fit the cylinder in which the piston works, by 
means of two levers, which are fitted to the ceutral hub or boss of the 
piston-head, and are made to act on a cut metal ring fitted to the interior of 
the packing ring or rings. These levers are operated upon by a cam placed 
within the body of the piston, so that, by turning the cam, the levers will 
be made to press —< the sides of the cut or opening in the inner ring, 
and the ring will be age | expanded equally all round, and so made to 
press against the interior of the packing ring or rings, and thus cansed 
to press it or them outward against the cylinder on all sides thereof. 
The invention also consists in constructing the levers with hooked ends, and 
the sides of the cut or opening in the inner ring are inclined so as to receive 
the hooked ends of the Roan so that the packing ring or rings will support 
the piston-head and prevent it from sinking and drawing the rod out of line 
with the cylinder, And the invention further consists in shutting up the 
stem or shaft of the cam by which the levers are actuated entirely within 
the piston, by means of a screw plug or other stopper fitted to the opening 
provided for the wrench or key hy which the shaft and cam are turned. 

204. J. Tayuon, Birkenhead, “ Locomotive engines and wheel carriages.”— 
Dated 4th February, 1860. 

This invention relates to certain improvements in those descriptions of 
locomotive engines now generally denominated traction engines, or eagines 
intended for working upon paved or other roads, or for hauling implements 
for agricultural purposes, and also to the carriages or wagons intended to be 
applied therewith, or to be hauled thereby, so as to ena'le such locomotive 
engines and carriages to work either on ordinary roads or unprepared 
ground, or upon edge rails, trams, or railway bars, whenever such engines 
or carriages may have to pass along a railway or tramway, and also to 
enable traction or locomotive engines the better to ascend and descend steep 
inclines or gradients. The First part of the invention relates to the im- 
provements in the wheels of the engines and carriages. The Second part of 
the invention relates to means of varying the power and speed of locomo- 
tive or traction engines. The Third part of this invention relates to certain 
additions to the driving wheels of traction engines for common roads, by 
which the power of the engine can be applied directly for the purpose of 
raising the engine out of a hollow or soft ground, should it become imbedded 
therein, and also to assist in propelling the engine and its load up hill. The 
Fourth part of this invention relates to the disposition of the gearing, and the 
enclosing the working parts of portable locomotive or traction engines of 
the kind or description patented by the present inventor on the 13th day of 
November, 1858 (No, 2548). The Fifth part of this invention relates to 
certain economic means connected with the generation aud using of the steam 
in traction engines.—Not proceeded with. 

306. A. V. Newron, Chancery lane, London, ‘‘ Combination steam gauge.”— 
A communication. — Dated 4th February, 1860. 

This invention relates to the combination in one instrument (having but 
one case and one dial plate) of a pressure gauge, One or more vacuum 
gauges, a counter for registering the number of the revolutions of the 
sage oe wheel or propeller shaft, and a clock for indicating the exact time. 

ty this arrangement but one set of couplings, standards, and pipes is 
required, and the cost of facture is diminished nearly 60 per cent., 
while the saving of space is a great item, and, moreover, increased con- 
venience for reference is afferded to the engineer, as he has to inspect but 
one instrument instead of, as heretofore, several in different localities. 





Ciass 2.—TRANSPORT, 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 


221. T. Dunn, Pendleton, near Manchester, ‘* Improvements in machinery and 
apparatus for altering the position of locomotive engines and carriages, 
ant for preventing injury and accidents on railways.” — Dated 23th 
January, 1860. 

This invention cannot be described without reference to the drawings. 
237. H. E. Brown, Woolwich, Kent, ** Axles for carriages.” — Dated S0th 

January, 1860. 

This invention consists in the construction of axles, so that the end of the 
bed forms the bearing for the inver eid of the axle-box, in place of the 
ordinary collar for the same purpose, and with a collet, which the inventor 
prefers to be of gun-metal, for the bearing of the outer end of the box, such 
metal collet being kept to its position by the pressure of a strong spring. 
By this arrangement, the box has a rigid bearing, as usual, at its inuer end, 
and an elastic bearing at ‘ts outer end. Also, the spring being substituted 
for the ordinary nut, the use of washers is dispensed wich, and the wear of 
the bearings is compensated for by the elastic force of the spring, which is 
kept in its place by a linch-pin or other suitable meat s. The tension of the 
spring, when first placed on the nib of the arm, may be regulated, when re- 
quired, by screwing down a bo't upon the end of the nib, which is tapped 
to receive it, and thereby working forward the box or socket containing the 
spring into its required place. The oil is supplied through a ho!e in the cap 
as usual, and thence through a hollow passage in the arm, whence it issues 
through a hole into a grooved chamber in the box.— Not proceeded with. 
265, W. E. Newton, Chancey-lane, London, “ Retarding railway carriages.” 

—A communication.— Dated lst February, 1860. 

This invention consists in so arranging and working the brakes of rail- 
way carriages, that they may be made to act on the wheels of all the car- 
riages of a train, instead of on those only of one or two carriages, as is now 
the case. In the improved system the brakes of all the carriages are con- 
nected together by rods, so that the guard may, by means of the gearing in 
the brake-van, be enabled to act on ail the Srokes simultaneously, or nearly 
so, and thereby bring the train to a stand-still, in much less time than 
usual, The efficiency of the action of the improved system and arrange- 
ment of retarding apparatus is rendered more certain and complete by the 
application of a mechanical contrivance for regulating and determining the 
distance between the brakes, so that the action of one brake may not inter- 
fere with the action of another one. The gearing for bringing the brakes 
into action is actuated by means of a hand-wheel, through intervention 
of a pair of cones, one of which is on the axle ef the running wheels, and 





the other on the lower end of a vertical shaft. Sy Whang ae Sve 


cones into contact, the gearing of the retarding apparatus is brought into 
action, and the brakes are forced against the running wheels throughout the 
train. 
282. W. Howes and W. BunLEyY, Birmingham, “‘ Attaching lamps an@ whip- 
sockets to carri ."—Dited 3rd February, 1860. 
The pat i ttaching the said lamps and whip-sockets, by making 
on the lamp-socket and whip-socket 4 convex or male screw, which takes 
into a concave or female screw made in the ring at the termination of the 
socket irons, the said socket irons being fixed permanently to the carriage. 
303. J. IncuLEy, Birmingham, “ Propelling canal bouts, d&c.”—Dated 4th 
February, 1800. ree 

The inventor constructs propellers by hinging together two rectangular 
flaps in such a manner that the said flaps can open out into the same plane, 
or be folded one upon the other, similar to the manner in which a book 
may be opened and closed. Or the said flaps may be hinged to a frame, 
instead of to one another, and open and shut somewhat in the manner of a 
pair of folding doors. For propelling boats on canals he prefers te use one 
propeller situated at the stern, the joint or joints of the propeller being 
situated horizontally. Where circumstances permit two or more propellers 
may be employed, and their joints may be placed in a vertical position.— 
Not proceeded with, 
307. A. V. Newton, Chancery-lane, London, ** Ships’ stoves.”—A communica- 

tion.—Dated 4th February, 1800. : . 

The object of this invention is to enable ships’ stoves to retain an upright 
position without interruption to the draft whatever during the rolling or 
pitching of the vessels in which they may be set. To this end the stove is 
suspended on hollow pivot joints in a swinging gimbal-like frame, part of 
which constitutes a flue, fur conducting the smoke and products of com- 
bustion from the stove to the chimney; the vent from this flame to the 
chimney being in one of the pivot joints by which the frame is supported. 
The invention cannot be desc:ibed without reference to the drawings. 


Crass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
218. A. Gray, Glasgow, ‘* Power looms.” —Dated 28th January, 1860. 


This invention consists in actuating of the picking levers of power-looms 
by means of intermediate bell-crauk levers substantially, as described. 
219. J. Lorn, Rochdale, ‘* Roving frames and doubling frames.”—Dated 28th 

January, 1860, 

This in.entiou relates principally to those machines known as roving 
frames and doubling frames, but is also applicable to other machinery 
wherein two slivers, threads, or filaments, of any sort are or may be twisted 
together and formed into one, and the invention is designed for the purpose 
of preventing what is called making single, that is to say, that when one 
sliver or thread breaks, the object is to prevent the remaining or unbroken 
sliver from passing onwards singly to the bobbin, or without being inter- 
twisted or doubled with the other, The improvement consists in breaking 
or severing the unbroken sliver or thread by selt-acting mechanism when 
one of the slivers breaks, whereby only that pa: ticular portion of the ma- 
chine alone is stopped without affecting the other portions of the frame. 
The improved mechanical appliance for effecting the division or severance 
of the sliver, which is whole or unbroken, consists in a pair of levers or 
fingers, having a bearing joint at or about the centre of their length, one 
end of which is provided with an eye or hook, and is slightly weighted, the 
opposite ends bein; hollowed or V-shaped, or knife, or serrated edged ; 
these are secured upon the frame iu a convenient position, each sliver or 
thread being passed through an eye, or beneath the hooked end, and over 
the opposite eye; whilst the slivers or threads remain united or whole, 
their tension maintains the balance of the levers, but if one is accidentally 
divided, the weighted end of the lever falls, and the rising of the opposite 
end breaks the remaining sliver thread or filament, and prevents ouly the 
one being wound singly on to the bobbin, whereby much waste is avoided, 
and a more perfect roving or douvled yarn is obtained. 
228. W. E. Newton, Chancery-lane, London, ‘‘ Curding silk waste, &c.”—A 

communicution.— Dated 2oth January, 1860. , 

This invention relates principally to the carding or combing of waste 
silk, and has for its object the use of a preliminary rough carding opera- 
tion instead of the finished carding now employed. ‘This preliminary card- 
ing operation will open and straighten the fibres, and arrange them in the 
form of a fleece, one of the ends of which is held in a card, while the other 
end hangs outside this card like a beard, This pendant piece is laid hold of 
by pincers or clasps, or by meaus of a rod on which it is rolled; it is then 
drawn out of the card in order to be submitted to the bing or other 
hecessary operations, The machine which forms the subject of the present 
invention differs from those now used for similar hy oe by the large 
diameter of the feeding drum or cylinder, and also by having combs with 
only one card, the form of which is calculated to prevent the filaments or 
fibres from being broken, and to facilitate the carding operation. These 
combs are arranged and mounted round a common axle, and work alter- 
nately, so that while one comb is working and making its fleece the work- 
man is enabled to take off the ficece from the other comb which is at rest. 
In operating with this machine the workman spreads the substance to be 
carded upon the feeding cloth, which conducts it to the large drum, on 
which it is held by an endless cloth of caoutchoue. The fibrous material is 
»resented by the large drum to one of the combing cards, which is then set 
. motion by means of suitable gearing, while the other combing card 
is quiescent. When this card is fully charged with the combed and 
straightened fibres, the large feeding drum is stopped, and the common 








Crass 4.—AGRICULTURE, 
Inciuding Agri i Wi i » Flour 
juding Agricultural ~—., a ‘mplements, 


213. J. BricHam, Berwick-upon-Tweed, “ Sowing or depositing seeds.”— 
Dated 27th January, 1860. 

This invention comprises a variety of details. Under one modification the 
machine consists of a rectangular framing of wood having bolted to its 
front part a pair of shafts for harnessing a horse to the machine. External 
to the framing are fitted the two wheels on which the machine rests, one of 
these wheels is fitted on a stud, which is bolted to the framing, whilst the 
other is fast to a shaft or axlo extending inwards to the centre of 
machine. The bearings of the shaft are fitted in the end piece of the 
framing contiguous to the wheel, aud in an innér transverse rail or stay of 
the framing. The inner extremity of the shaft carries loosely upon it a 

ulley, round which are two endless driving belts. One of these 
belts gives motion to a pulley fast to a transverse shaft extending along the 
back of the machine, and passing through two seed chests, which are 
bolted to the back part of the framing. is shaft drives the seed wheels, 
which are arranged within the seed chests in the ordinary manner, 
the rotation of the wheels serving to pass the seed out through the 
discharging apertures in the seed chest in a thin uniform stream. The 
second driving belt is carried forward round a pulley on a shaft arranged 
below the front bar of the framing. To the extremities of this bar are 
hinged two seed chests, which extend out laterally beyond the chests at the 
back, and in this manner twice the breadth of land is sown at one operation. 
—Not proceeded with, 





Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 
233. H. Hopeson, Ballyrine, Ireland, “ Improvements in manufactures from 
peat.” — Dated 30th January, 18.0. 
The patentee claims the exclusive manufacture from peat of blocks, slabs, 
or pieces, to be used for building, rooting, and other purposes, treated, pre- 
pared, or manufactured as described. 


252. T. CuLPiIn, Dowgate-iill, London, * Water closets,” —Dated 31st January, 
1860. 


These improvements consists, First, in the application of a flexible 
diaphragm to retain the water in closets and other sanitary vessels at any 
required level. In the centre of this diaphragm, the pctentee has a hole 
through which the contents of the vessel are discharged into a common 
trap whenever the closet handle is lifted; the handle being conuected to 
the diaphragm by a weighted lever so as to force it down below the water 
liue. Secoudly, in an arrangement of pan closets so as to admit of those 
parts usually made of iron and copper to be constructed entirely of earthen- 
ware. In this arrangement he hangs the pan upon a flexible hinge, and to 
avoid noise and percussion he causes it to rest upon flexible stops. This 
pan is connected to the closet handle by a lever or weight, which causes it 
to be discharged when the handle is lifted, For some purposes he makes 
the pan of flexible material, such as india-rubber or leather. When so 
made, he connects the handle of the closes to the bottom of such flexible 
pan by a crooked rod, so that, when the handle is lifted, the bottom of the 
pan is fo:ced upward, thus discharging the contents by a direct action, 
without the intervention of any lever or weight. Thirdly, in a mechanical 
arrangement for making the flushing apparatus of such water-closets and 
other sanitary vessels'self-acting. For this purpose he uses a lever having 
its fulcrum or centre of motion at a point about two-thirds of the whole 
length of such lever from one end, To the long end is attached a jaw or 
pall. To the other end is attached a weight. When a person sits upon the 
closet or stands upon the urinal, as the case may be, the weight of the 

rson causes the long end of the lever to descend, and in that position the 
jaw or pall takes hold of a rod in connection with the flushing apparatus, 
and immediately the weight of the person is removed, the descent of the 
weight produces the required action. Fourthly, in an arrangement of 
valves in counection with such water-closets aud other sanitary vessels. In 
this arrangement, he uses a valve opening against the pressure by means of 
a weight acting upon one or more cam levers. When it is an object to save 
space he uses two levers, in order to give the weight a vertical descent, and 
in cases where it is an object to ecouomise water he uses a second valve, so 
connected with the apparatus, that this second valve cannot be opened with- 
vut first bringing the cam lever or levers into such a position as to allow the 
other valve to close. Reference to the drawiugs is essential to a full descrip- 
tion of the invention. 


269. L. J. Bretuon, Tours, France, ‘ Compression of bricks, tiles, dc.”—~ 
Dated 2nd February, 1360. 
This invention cannot be described without reference to the drawings. 
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axle of of the combing cards is turned round so as to bring the other comb- | 


ing card into work and take the charged one out of work, when the work- | 


ing parts may be set in motion as before. 
231, H. Bossuarpt and O. Dineurr, Paris, ‘* Machinery for treating cotton 
and other jibrous materials "—Duted 3th January, 1360 
Instead of constructing carding machines as heretofore, the patentee, 
according to this invention, employs a rvtating main card-drum or main 
cylinder without any flat top cards or rollers employed as substivutes 
therefor. He mounts the main card-drum within suitable framing, 


and he disposes the fly-cards and the doffer towards each other and the | 


main cylinders, so as to enable these three cylinders to perform the entire 
work of carding. To enable this to be effected, he places the fly-card above 
the doffer, so that it is in contact with the main card-drum or main 
cylinder, whilst it is removed out of coniact with the doffer to a greater or 
less degree, as may be required, but is never in contact therewith. The 
fiy-card revolving at a higher speed than the main card-draim or cylinder 
opens and straightens the fibres, and throws them between the main cylinder 
and the doffer, whilst the process of carding is finished, the fibres being 
taken from the main cylinder by the doffer. Instead of allowing the fly- 
card to revolve only between two fixed bearings as is usual, he permits a 
slight amount of end-play or longitudinal motion in the bearings in which 
it works. Instead, also, of fitting the bearings or hearing-blocks rigidly 
between two guiding or fitting surfaces or slots, he constructs all the bear- 
ings so that they are held between points or pivots capable of adjustment, 
and which permit freedom of motion of the bearings and prevent irregular 
wear. For the purpose of enabling a higher velocity to be given to the 
working parts of carding machines, he constructs the connecting-rods for 
transmitting the alternate or reciprocating movements 1 the following 
manner:—He bores the ends of the reds, or the enlargements formed 
thereon, of a size suited for receiving the pins or studs which are to turn 
therein, and makes an opening therein in the direction of the axis, so that 
the two sides of the pin-hole or stud-hole thus prepared may be brought 
together either by a screw, or bolt and nut capable of adjustment. Instead 
of fitting and working the journals of the axes of the combs in metal bear- 
ings, he employs hard wood for such bearings, and he introduces between 
such wooden bearings and the frame or seat 1m which they rest india-rubber 
packing, and thus diminishes the effect or vibrat‘on produced by the rapid 
movement of the comb, By thus simplifying the machine, and introducing 
the improvements in the means of transmitting motion tu the card, and in 
preventing vibration therein, he is enabled to work at consid. rably higher 
velocity than is at present attainable by existing meaus ; and moreover, in 
machines constructed according to this inveution, the fibres cannot become 
twisted on, to, or around the teeth of the cards, as is often the case when top 
cards or workers are employed.—Not proceeded with. 

248. A. A. Lanmutn, Salford, ** Healds.”— Dated 31st January, 1860, 

The patentee claims the manufacture of healds or harness, used in weaving 
fabrics, of continuous round or flattened wire ; if round, it must be flattened 
at the places where the loops or eyes are to be made for the warp-threads to 
pass through, the said loops or eyes being made by perforating the wire at 
the places so flattened. 

242, .t Cator, Selby, “ Preparing flar, hemp, dc.”"—Dated 30th January, 


8 

Instead of using the ordinary construction of steam drying cylinders in 
the preparing machine, the patentee provides hollow metallic drying 
cylinders or rollers, the peripheries of which are pierced with diagonal or 
other suitable orifices, such slits or of gs being intended for the e.ress 
of currents of air supplied to the interior of the cylinders by means of a 
fan or other suitable contrivance, which air will not only beat the surface 
of the cylinders, but impinge on the fibres under treatment, aud greatly 
expedite the discharge of the moisture therefrom. He further proposes to 
increase the heating surface over which the fibres are caused to pass by 
arranging in the most convenient places heating chests or boxes, either 
plain or perforated, like the drying cylinders. Thus these chests may be 





set between the several pairs of drying cylinders contained in the machine 
three pairs being the number which he proposes in general to employ, and 
also between the cylinders and the pressing or breaking rollers respectively, 
or in any other suitable position, The flax or other substance is to be led 
from one pair of heating cylinders to the other by suitable feed-shects 
formed of vulcanised india-rubber, canvas, or other niaterial, and furnished 
with proper tension and drawing rollers. 


| 


| 


| 


Ciass 6.—FIRE-ARMS., F3 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 


238. E. Brooks, Birmingham, and H. Waters, Smethwick, Staffordshire, 
** Muchinery to be used in the manuf cture of guns and pistols, and for 
shaping metallic and non-metallic substances for other purposes.” —Dated 
3uth January, 1860. 

This invention cannot be described without reference to the drawings. 


235. R. Apams, King William-street, London, *‘ Improvements in breech load- 
oo guns, and in making up cartridges for the same.” —Dated 3rd February, 
86U. 


This invention has for its object certain improvements in guns which are 
loaded by inserting the charge contained in a cartridge at the breech end of 
the barrel (or barrels, if double); and also in the mode of making up such 
cartridges, aud part of these improvements in guns of this description (the 
barrels of which tilt up or move on a joint, to place the breech end in a 
position to receive the cartridge) consists of improved modes of securing the 
barrel or barreis firmly to the stock when lvaded, and in readily releasing 
the same, so as to place the barrels in a position to receive a fresh charge, 
which arrangements of apparatus enables the patentee to apply bar-locks to 
suns of this description, in place of the back-action locks hitherto empluyed. 

u carrying out the first part of the invention he prefers to place the point 
which connects the barrels to the stock further from the breech end than 
heretofore, and projections are formed on the under side of the barrels, the 
one nearest the joint being curved so as to enter a corresponding slot or 
recess formed on the stock, the end of the slot forming an abutment to 
receive the concussion when the piece is discharged. The other projection 
is so formed that one end of a lever (which is carried by a pin-joint under- 
neath the stock of the gun) may, by its forked or other suitably formed end, 
take hold of, when moved into position, and draw the barrels down an 
retain them firmly to their bed on the stock ; and this lever may either form 
the trigger-guard, or fold over, or partly fold over the trigger-guard ; or it 
may be so arranged as to move away from or towards the trigger-guard 
when actuated to release the barrels; and this lever may be retained in 
position by a spring-catch or other suitable mechanical contrivance ; this 
lever is also so formed that, when it is moved in order to release the barrels 
from the stock, a projection or cam-surface acts on the under side of the 
barrel (or barrels, if double) to tilt it, and thus assist it in placing it in a 
pusition to receive the charge. 


299. G, A. BippeLt, Ipswich, ‘ Projectiles."— Dated 4th February, 1860. 

The object of this inveution is to give rotatory motion to a projectile 
when fired or forces from a smooth-bored barrel of a common pistol, musk 
or other fire-arm ; the requisite rotation of the projectile being obtain 
whilst it isin and passing through the barrel. The method by which this 
rotatory motion is given to the projectile consists in forming spiral or 
twisted grooves or passages at the periphery of an ordinary elongated pro- 
jectile. When the projectile is about to be used, it is so placed in the barrel 
as to allow one end of each groove or passage to come into direct or easy 
communication with the gaseous or aeriform matter used to propel the pro- 
jectile, the other end of each groove or passage being in direct communica- 
with the outer atmosphere, so that certain portions of the gaseous products 
or aerilorm matters used to propel the projectile in escaping or passing 
through or slong the grooves or passages give to the projectile a rotatory 
motivn about its longer axis at the very instant the main force is exerted to 
expel the projectile through and from the barrel, 











CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Uj , Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


262. G. P. Harpine, Belleville, Paris, “‘ Hats, dc.” —Dated 1st February, 1860. 
This invention consists in the manufacture of hats, and similar coverings 
for the head, from new fabrics woven from fibres of the aloe, jute, flax, 
India or China grass, or analogous plants, either in combination or not with 
india-rubber, gutta-percha, shellac, or similar gums.— Not proceeded with. 


264. J. W. Martuew, Poplar, “ Hats.”—Dated lst February, 1860. 

This invention consists in covering the body and brim of hats with 
woven woollen cloth. In carrying out the invention the body of the hat is 
made iu the ordinary manner employed in the making of si/k hats, but the 
woollen cloth covering for the ly is made complete, with all its seams 
sewed, and ready to put on the foundation, to which it is secured by 
varnish or other suitable material as usual in silk hats. The brim of the 
hat is covered in the same manner with woven woollen cloth, and the joint 
or seam formed by the meeting of the cover of the body, and the cover of 
pet brim is covered or concealed by a band, as in other hats, — Not p 
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280. A. Watkins, Strand, London, “ Time-keepers.” —Dated 8rd February, 
me patentee claims, First, the combination or eee ages oy ond Lo yee pet 
the construction of time-keepers as described. me y> whey bed a 
Ce poo = conctraction, ot earesee. of — tiuse- keepers, by 
yd a sith Ct ET ST enerally used in the construction thereof. 
a " Be lication B tapered main spring, combined with and fixed 
peer Soon hahaa toothed rim oueet it, as deserted, eed 4 papen 
unica’ to the train by the spring p 
th “33'or tie oe ery cain and fusee. Fourthly, a safety cick, in which 
. head f the click rests against a fixed stop, so as to relieve the spring of 
the Tick. from the pressure caused by the action of the main spring, as 
described Fifthly, the use of an escapement with two pallets, and the 
other arm of which are of two lengths, and - eo van ao y | — 
escape! i ection with the balance an e escapement wheel, 
that the pivot of the escapement, and the —_ an a es 
escapem all be in one straight or dir ine, 5 
lastly Syne bow regulator in which a toothed pinion, moved by an 
index lever, acts upon a toothed segment fixed at the end of the arm of an 
ordinary regulator, so as to obtain greater nicety in the adjustment of the 
regulator, all as described with reference to the drawings. 





Crass 8.—CHEMICAL. 


i jal Chemical and Pharmaceutical Preparations, Fuel 

. and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Maaures, $c. 


197. W. BrinvLey, Queenhithe, Upper Thames-street, London, ‘‘ Paper-board.” 
_ 26th January, 1860. i 

In paca Reng Soy invention into ye ce = yy hapa J pe wien ed 
middles as is commonly prepared for making of boxe — = 

eds to heat it in the following improved manner :— 

peg kB paca between pressure or other rollers so as to calendar the 
paper-board. He next subjects the same to a water-proofing and drying 
process, as described in a former patent granted to him,—Not proceeded with. 


224, E. C. Nicnoisox. Kennington-road, Surrey, “* Colours jor dueing or 
i "— Dated 28th January, 186. af. be ; : 

mils invention consists in the employment of nitric acid, in conjunction 

with aniline, toluidine, cumidine, or mixtures of the same for the produc- 
tion of colours —Not proceeded with. go aes acs 

lb ck-strect, Cavendish-square, London, ** Apparatus for pre- 

- FD ng eee ene substunces."—A communication.— Dated 

fanuary, 1860. 

Fn pon in employing a new preparatory process made to 
take place in boilers furnished with—First, an agitator to stir up the gum. 
Secondly, refrigerating covers or lids for condensing the v apours W hich =~ 
from the boiler. and, Thirdly, a system of traps for the eae open Be | = 
gum into the boiler. A single filter only is employed, which is emptied by 
a stop-cock at the end. td 
245. W. Tait, Glasgow, “ Distilling apparatus.” —A communication.— Dated 

! ry, 1860. ; 

This invention pa be described without reference to the drawings. 

2 Sunderland, “ Sal-ammoniac.”—Dated 31st January, 1860. 

Fe ee exposure of an acid or acids in solution to the 

smoke and gases arising from the combustion of smal! and refuse coals, and 

in the manufacture of coke for the purpose as described. —_ 

271. J. Reynoups, St. erp eyo Siiones, “ Endorsing, printing, and 
ing press.” — Dated 2nd Februcry, 1860. . 

mate tevention consists of a bar placed horizontally with the bed of the 
press, and at one end of the bar, isa handle. The die stem, regulated by a 
spring, passes through a slot at right angles to the bar ; near the other end 
of the bar is attached a joint giving a concentric and lateral motion—a 
concentric for stamping, and a lateral motion for inking; at the end of 
the bar is placed a spring for the purpose of elevating the die, and of the 
bar when out of use. The pads or cushions for inking and receiving the 
impressions are placed in a position within the range of the die stem; one 
of the cushions must be p'aced obliquely to meet the surface of the die, as its 
motion is not parallel.—Not proceeded with. 3 
274. T. RouTLeper, Eynsham Paper Works, Oxford, ** Paper. '— Dated 2nd 

160. 

This invention consists in the preparation of half stuff (paper pulp) and 
aper from esparto, or Spanish grass (comprising the plants Spartum 
igeum Stipa Tenecissima Dis or Alpha), commercially so denominated, by 

an improved and economical process of mannfiacture, the same being appli- 
cable to straw and other raw fibrous substances. On the 31st July, 136, 
a patent, No. 1816, was granted to the present patentee for the treatment 
of the above, and other raw fibres, by a process consisting of boiling the 
same in a caustic ley composed of soda, with more lime added than was 
necessary to render the same caustic ; and, second, by a subsequent boiling 
in carbonate or bicarbonate soda solution, He has found that not only does 
the excess of lime in the ley so prepared, but even the use of lime beyond a 
certain point in caustic ley, as ordinarily employed, sets or coagulates the 
silicious, albuminous, glutinous, and gummo-resinous compounds or 
matters, but it fixes or dies the colouring and extractive matters combined 
more or less with all raw fibres, and which it is necessary to render soluble 
before the fibres can be efficiently separated from each other, and su con- 
stitutes a finely-divided fibrous half-stuff. He finds that, by employing a 
ley in which the lime is not, as it were, so prominent, he obtains a better 
practical result, z 

277. W. H. Tootu, Spring-terrace, Wandsworth-road, “ Melting or reining 

iron or stecl.”—Dated 2nd February, 1850. } - 

This invention relates to a novel construction of apparatus in which the 
iron or material to be operated upon is placed in a horizontal rotating 
cylinder or barrel, into which is directed the flame and heated or com- 
bustible gases from a fire or furnace, or gas generator, placed at one end of 
the rotating cylinder. The rotating cylinder is mounted upon rollers or 
rails, or suspended by chains, and rotatory motion is communicated to it by 
means of any suitable gearing, so that the materials inside may roll over and 
over as the cylinder rotates. The fireplace or furnace is mounted on a 
movable frame, so that it may, when required, be moved away from the 
rotating cylinder; or, if preferred, the fireplace or furnace, and gas 
geuerator, may be stationary, and the rotating cylinder be mounted on a 
movable frame, platform, or turntable, so that it may be turned round or 
moved away from the fireplace or gas generator for the convenience of 
charging and discharging, or for repairs. The flame and gases from the 
furnace or ges generator are directed into the rotating cylinder, where they 
will act upon the iron or materials placed therein, and after so doing, the 
gases will pass out at the opposite end of the cylinder into the flue or 
chimney, which may be provided with a damper or other suitable con- 
trivance for regulating the draught. 

287. W. Lorpere, St. Mary at-Hill, London, “‘ Employing tan or spent bark 
Sor chemical purposes.” —Dated 3rd kebruary, 1800. ; 

This invention consists in forming the tan or spent bark either alone or 
in combination with some adhesive substance, such as tar, by strong 
pressure into convenient cakes or bars, and then subjecting it to the usual 
process of dry distillation, in order to obtain the ordinary products of dry 
distillation of wood, viz., naphtha, acetic acid, tar, charcoal, &e.—Not pro- 
ceeded with. 

290. R. A. Brooman, Fleet-street, London, “* An improvement in the manufac- 
ture of iron, and in furnaces to be anployed therein,” —A communication. 
— Dited 3rd February, 18.0. : : 

This invention consists in reducing iron ores by carbonic oxide generated 

in the combustion of coal or charcoal. This gas is both the heating 
di and an lient reducing agent, and the characteristic feature of 
the process consists in reducing the ore by concentrating in one 





from such sulphate as has little or no carbonaceous matter in contact there- 
with ; also for the purpose of removing sulphur from the said ee wee in 
the form of sulphuretted hydrogen gas, an simultaneous production of 


| a useful soda alkali in other than a dissolved state. Secondly, the applica- 


tion of steam or water to the sulphuret of sodium in less quantity than 
sufficient for making a solution thereof, whilst being, or after having been, 
‘ormed from the sulphate with peat carbon intermixed, for the removal of 
sUiphur in the form of sulphuretted hydrogen gas. Thirdly, the use 
of the sulphur contained in the sulphuretted hydrogen given off in any of 
the preceding processes for the production of sulphurous or sulphuric acids, 
302. C. T. Launay and A. M. A. D. de Vannez, Poria, “ Carburoting 
hydrogen and other gas for illuminating purposes.” —Dated 4th Fibruary, 
1860. 


This invention cannot be described without reference to the draw ings. 


Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 


217. J. T. and G. WitkEs, Birmingham, “ Wire for electric telegraphs, dc.” 
—Dated 2th January, 1860. 

In carrying this invention into effect the inventors take a hollow cylinder 
or tube of copper, or other metal or alloy, of which the wire is to be made, 
and they fill the said tube with three, four, or more wires of the same metal 
oralloy. They then roll or draw down the said tube and wires until the 
mass has acquired the requisite diameter. The wires with which they fill 
the tube may either be cylindrical in figure or wedge-shaped, so as the 
better to fill up the tube. The figure of the wires is, however, of little im- 

portance, as in the rolling or drawivg process the said wires and the tube 
“me consolidated into a compact mass. Wire made according to this 

invention is not so liable to loss of conducting power when used for electric 

telegraphs as ordinary wire, for a defect in, or injury to, one of the wires 

does not extend across the compound wire, and little loss of conducting 

power results.—Not proceeded with. 

261, A. Sroppart, Zours, France, ‘* Submarine telegraphic cables."—A come 
munication. — Dated \st February, 1860. 

In the process of laying telegraphic cables they are exposed to severe 
strains, which cause them to stretch, and in cables of the ordinary construc- 
tion, as the interior conductor is less capable of extension than the exterior 
of the cable, a great part of the strain is thrown on the conductor, which is 
thus liable to be broken. Now, according to this invention, the conductor 
is made capable of greater extension than the exterior of the cable. This is 
effected by forming it of a bundle of straight wires, each wire being of a 
comparatively short length; they are bound together by a wire lapped 
spirally around the bundle, and each of the short wires in the bundle is 
attached at one cud to one of the convolutions of the binding wire. When 
a strain comes on a conductor constructed as above described, it causes it to 
elongate, the coils of the spiral binding-wire becoming more open, and the 
interior wires slide the one on the other, being all of them attached to the 
spiral. In this manner the continuity of the conductor is ensured, however 
much it may be extended while laying. 








Cuass 10,—MISCELLANEOUS., 
Including all Patents not found under the preceding heads. 


205. M. O. DAMMANN, Queen's-road, Haverstock-hill, “An apparatus with 
chemical process producing fumigations for the cure of the gout, rheuma- 
tisms, nervous debility, and disease of the skin,”—Dated zith January, 
1800. 

This apparatus has for aim to produce the absence of vital air inside 
of it, so that the patient is subjected to a “ succion” which facilitates the 
opening of the pores of the skin, and calls forth the “ viciated” humours, 
—Not proveeded with, 

207. B. PoNcoN-JEANDELIZE, Bousecours, near Rowen, ** An improved eye-flap, 
designed to stop horses which have taken fright by depriving Uem of sight.” 
— Dated 27th Janwury, 1960. 

This inventiou cannot be described without reference to the drawings. 
210. J. P. C. Guernigr, Boulevard St. Martin, Paris, “‘ Apparatus for 

splitting and preparing cane for vurious purposes,” — Dated ith 
January, 1360. 

- This improved machinery for preparing cane for various purposes is of 
two kinds—viz., 1st, an improved decorticator, or bark-stripper; and, 2nd 
of a gauging and thicknessing apparatus. ‘The decorticator is composed 
srincipally of a tube with cutting-edges having a series of small radiating 

lades. ‘The first cutting-action is to separate the cane or outside skin 
from the ratan in the form of a sheath, the radiating blades afterwards 
cutting this sheath into as many strips as there are blades. The number of 

lades are regulated according to the number of strips desired to he 

obtained from the cane. The finishing apparatus consists of, Ist, two 
blades, between which the strips of cane pass to regulate its width. 2nd, 
of drawing cylinders, whose revolutions cause the strip of cane to be 
delivered into the working ome of the apparatus so long as the strip is held 
between them. 3rd, of a fixed planing-tool for separating the pith from 
the bark skin. This blade regulates the thickness of the cane strip, and 
for this purpose the strip has first a rectilinear movement imparted to it 
during which its width is regulated. After this it is caused to make a 
circular movement round the rotating parts of the apparatus for the 
purpose of determining its thickness. Thus the strip caue is simultancously 
and uniformly reduced in width and thickness in one operation, It will be 
unnecessary further to describe the advantages resulting from the use of 
these improved apparatus, which effect mechanically, and in a simple 
operation, what has hitherto been only accomplished by hand, especially as 
regards the quality of the work and its cost of performance, The inven- 
tion cannot be described without reference to the drawings. — Not proceeded 
with. 

212. J. Duncan, A. Soort, and J. Dawson, Greenock, “ Re-burning animal 
charcoal.”— Dated 27th January, 13.0. 

In carrying this invention out in practice, it is preferred to use for the 
purpose a range or series of retorts or chambers for holding the used char- 
coal. These retorts are arranged in sets or bunches of three, five, or other 
convenient number of retorts, and they are arranged in a vertical or 
horizontal position. The retorts are arranged in brickwork in the ordinary 
manner, aud heated in the usual way by means of furnaces. These retorts, 
when they are disposed vertically, are left open at the upper part, for the 
purpose of charging the retort with the spent or used charcoal. Each 
retort has fitted to it a pipe which is carried downwards into the retort, and 
terminates at or near the bottom. That part of the pipe which is enclosed 
within the retort has formed in it a great number of holes which pass 
through the metal in a lateral direction. The upper portion of the pipe is 
extended so as to admit of its being carried into the shaft or chimney con- 
nected with the furnaces, or it is caused to communicate with other means 
for exhausting or drawing off the gaseous products. Tue whole number of 
retorts employed in the work are fitted in like manner to the example just 
described. The animal charcoal which is to be treated according to these 
improvements is first washed in water to free it from the saccharine mat- 
ter held in contact with it. The retorts are charged with the impure 
charcoal, and the heat of the furnaces is raised so as to bring the retorts 
and their contents to a bright red heat. During this cal ination, the ani- 
wal charcoal contained in the retort gives off a large quantity of gaseous 
matters, which, under the ordinary process of revivification vo not properly 
escape from the burning mass, and consequently, the purity of the resulting 
product is injured. According to the present mode of treatment, these 
gaseous products pass off through the perforations in the central pipe and 
are conveyed away tothe chimney, ‘The gaseous products so obtained may 
be utilised by conveying them into the furnace, and being there consumed, 
they assist in heating the retorts, and so economise the consumption of the 
fuel. Or, in lieu of this mode of disposing of the gaseous matters, they may 
be applied to the manufacture of sulphate of ammonia and other generally 
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the caloric and the reducing agevt, which form one with the ore to be 
uced. The furnaces consist of two upright shafts, each of which com- 
municates by a lateral passaye with the base of a central shaft or furnace, 
in which the oil is placed. The side shafts are filled with fuel throuzh the 
top, the fuel resting at bottom upon a grating ; the tops of the shafts are 
tightly closed. Tuyeres, for the supply of air, are inserted in the shaft 
beneath the grating. The furnace or central shaft is filled with ore, and is 
open at top. The fires being lighted, the products of combustion, carbonic 
oxide among them, enter the central furnace through the lateral aper- 
tures before named; this gas combines with the oxygen of the ore and 
forms carbonic acid, which will escape through the open top of the shaft. 
As svon as a certain portion shall have become properly reduced, bars are 
slidden in close together to cross the central shaft, and the metal under them 
ed out, either into water or into boxes, which must be her ly 


similar products. 

215. W. E. Newron, Chancery-lane, London, “ Improved machinery for print- 
ing addresses on newspapers, and on wrappers or envelopes, also for 
punching or indentating wooden ov other blocks or plates Jrom which 
the addresses ave to be printed.” — A communication —Dated 27th Junuary, 
1860. 

The invention relates, First, to the employment of wooden blocks having 
indented letters in their faces for printing the addresses on the newspapers 
or their envelopes. Secondly, to the arrangement of such blocks upon a 
flexible band or belt. Thir ly, to a device for separating the belts at the 
printing point that each block may deliver its impression without inter- 
ference from or by other blocks. Fourthly, to a device for properly 
adjusting the feed-wheel with reterence to the bed. Fifthly to a device 
for 5 bing or indentating the letters in the blocks from which the 





closed, to prevent contact with the atmosphere, otherwise the metal would 

soon become reoxydised. The inventor dves not limit himself to the exact 

arrangements just described, as the same results may be obtained by vary- 

ing them —WNot proceeded with. 

201. R. A. Brooman, Fleet-strect, London, “ Tunning.”—-A communicution.— 
Dated 3rd F.bruary, 1860. 

This invention consists in the employment of sawdust from oak and other 
woods, instead of oak bark. The inventor states that he utilises a com- 
paratively waste product, and obtains results in tanning equal, if not 
superior, to those resulting from the use of oak: bark ; further that he has 
been enabled by his invention to tan hides in three months, whereas, by the 
employment of oak bark, from six to eight months would have been re- 
quired to tan the same description of hides.—Not proceeded with 
293. as G. Wiuans, Clarence-place, Belfast, ** Soda.” —Dated 4th February, 


The patentee claims, First, the use of carbonic oxide, gas, and steam or 
water conjointly, or consecutively, for forming the sulphuret of sodium 











addresses are printed. The invention cannot be described without reference 

to the drawings. 

216. J. Nicuouson, Middleton’s-buildings, Middlesex, *‘ Main-cock or tap 
ees and indicating the supply of yas.” —Duted 28th January, 
18 


This invention consists in a cock or tap with a plug, to which is fixeda 
pointing hond moved by means of a lever, which lever works over a dial- 
plate, which dial-plate indicates the different supplies of gas desired for 
consumption. Au elbow is cast on each side of the cock or tap, the angles 
of which can be varied to suit situations, the said elbows are for connecting 
the iron tubes with the main-cock or tap at the back of the dial-plate, and 
in the body of the main-cock or tap is fluted a lubricator or apparatus for 


greasing the said maiu-cock or tap. — Not proceeded with. 

214, W. E. Newton, Chancery-lane, London, ‘ An imp oved folding frame 
designed jor umbrelias, parasols, teats, awnings, sun-blinds, dc.” —A com- 
munwation. — Dated 27th January, 1860. 

This invention cannot be described without reference to the drawings, 


== N. Nixon, Ramagate, Kent; “ Mangles."—Dated 28th January, 


In constructing box mangles according to this invention, a rack is fixed 
to the top side or any other convenient part of the box, the teeth of such rack 
being placed obliquely. An endless screw in any convenient 
manner gears into the teeth of the rack, and by its revolution causes the 
box to travel along the bed ; continuous to and fro motion of the box while 
the screw rotates in one direction only may be obtaine! by the employment 
of any of the known means for effecting such purposes. Instead of the 
above tioned arrang rack and screw, an endless screw may be 
fixed to the upper edge of the box, the same being actuated by a wormed 
nut fitting thereon, such wormed nut being firmly held in position by the 
requisite framework, but so as to allow of its revolving freely. At one or 
both ends of such wormed nut, a bevel wheel or wheels or pinions is or are 
fixed, a bevel pinion actuated by a handle gearing into the same. In the 
construction of portable mangles, two rollers, the same being constructed 
of metal, or of any other suitable material, and either solid or hollow, as 
may be desired, are arran horizontally one above the other within 
suitable framework, and which need not be here described, the nature 
thereof being known and obvious to any person acquainted with the 
manufacture of portable mangles. The lower roller revolves in sockets 
permanently fixed in the framework, The upper roller (which may, if 
desired, be made of larger diameter and heavier than the lower roller) 
rotates by means of the spindle passing through the same in sockets or 
bearings, so arranged as to move vertically within the frame as required, 
the movement thereof being regulated and lied by means of spiral 
or other springs, or in any other convenient manner. The object of this 
arrangement is to allow of the passage of various thicknesses of material 
between the rollers. 

222. J. H. Jounson, Lincoln’s-inn jlelds, London, “ Steeling and cementation 
of metals.”— A communication.— Dated 28th January, 1860. 

This invention relates to a method of converting into steel or for the 
steeling of wrought or of cast-iron, which is effected by submitting articles 
manufactured either of wrought or of cast-iron to what is called the 
evaporisation process, namely, to the action of certain vapours produced by 
the application of heat to mixtures hereinafter mentioned, or by the 
immersion of articles manufactured of wrought-iron or of cast-iron in the 
bath from which the vapours before mentioned are obtained. These 
processes offer considerable advantages over those ordinarily employed for 
effecting the steeling or the conversion of objects made of wrought or of 
cast iron into steel. The bath which is employed to produce the vaporisa- 
tion is composed of charcoal-dust, grease, and fatty matters of all kinds, 
animal and vegetable, together with fish oils, saltpetre, horn, or other 
azotised bodies. Prussiate of potash, soot, sea-salt, powdered slate, and ores, 
burnt leather, black-lead, and other substances of similar natures; but 
mixtures of these materials may be modified as a ! be required. The 
mixture which I prefer consists of grease, 600 parts by weight; oil, 500; 
charcoal, 350; prussiate of potash, 250 ; horn, 330 ; saltpetre, 300. 


225. R. W. Savaoe, St. James’-square, Westminst-r, ‘‘ Improvements in tid L 
ladders, and in steps Jor embarking and landing purposes.”—Dated 28th 
January, 1860. 

This invention consists in so forming a ladder or steps, that the ste 
pieces shall be secured upon pivots, or upon a moving bar or bars, ben 

the same, such pivots or the end of such bar or bars moving to and fro in 

suitable bearings in the side framing to which the step pieces are secured ;from 

which side pieces proceed levers which are secured to the ends of the pivots 
or the bars beneath the step pieces, such levers being secured at top to 

another side framing by the like moving joints, and above this, the weet t 

rails and hand-rails of the ladders or steps are placed, the effect of which 

arrangements will be, that as the ladder is drawn out straight tu form a 

level gangway the step pieces will be all level, forming the flooring of the 

same, and when, by the falling of the tide, or otherwise, the outer end sinks 

down, the step pieces will then take positions proper to the steps of a 

ladder or stairs by turning on their pivots or centres aforesaid, and it is 

evident that modifications of the said arrangement may be used to effect 
this object.—Not proceeded with. 


226. J. Jerrreys, Richmond, Surrey, “ Sun blinds."—Dated 28th January, 
1860 








In carrying this invention into effect, the patentee employs a series of 
frames made of galvanised iron or tanned wire soldered together; these 
frames are suspended by cords from a blind case fixed at the upper part of 
and outside the window to which the blind is fitted. The suspending cords 
are so arranged, that the frames — hang horizontally or nearly so; their 
inclination may however be varied. Pieces of canvas or other fabric of 
suitable form are attached to the outer edge, and two sides of each of the 
frames, and the piece of canvas or fabric so attached to either of the 
frames is also secured to the inner edge of the frame next above it, except 
in the case of the highest frame, and in this case it is attached to a wire 
carried by the suspending cords at a suitable distance above the u yper 
frame ; the pieces of canvas or fabric are thus stretched diagonally from 
frame to frame. In order to raise the blind two cords are employed ; they 
are each attached at one end to the blind case, and they then pass down- 
wards in front of the inner edge of each of the frames, and afterwards they 
return upwards to a roller fixed in the blind case. By winding up these 
cords, the frames will be in succession lifted by their inner edges, and will 
thus be thrown into a vertical position, and when they are fully raised, 
they enter a blind case by which, when ont of use, they will be sheltered 
from weather. 


227. T. B. Dart, Tottenham, Middlesex, “ Coating iron.” —Dated 28th January, 
1860. 


This invention consists in coating iron with sulphurised and cured india- 
rubber. For this purpose the surface of iron is cleaned with acids, or 
otherwise, as is well understood, so as to render it perfectly free from 
oxidation ; then sulphurised india-rubber is applied so as to exclude the 
air from between th» surfaces, and then the same is retained under pressure 
when submitting the india-rubber to the process of vulcanisation or curing, 
by which perfect adhesion is effected between the surface of the iron and 
the curdl india-rubber. 

230. M. Wiazeun, Friars’-green, Beeter, and E. Wiazxun, Marden-terrace, 
Greenwich, ** Land battery.” —Dated 30th January, 1860. 

The battery is, according vo this invention, to be cased with iron or metal 
of any thickness in the form of plates or other shaped pieces (that may be 
thought best for covering or lining it), seamed or otherwise strengthened 
with timber, iron, or other metal stays, girders, beams, or wu ts ; the 
whole or part of the above is to be lined with timber, or other materials 
that may be thought best to strengthen or support the battery, and assist 
in making it as far as possible ball and shell proof, The whole or part of 
the battery may be stationary or movable, by being placed on a turntable, 
or other suitable apparatus or machinery, for giving the whole or part of it 
motion. Its floor may be of metal, timber, or other material that will make 
it ball or shell proof, which may be perforated to admit air to a lower com- 
pameee. This lower compartment or magazine beneath the floor of the 
battery is to be surrounded by the strong masonry which is to form the 
foundation of battery, and its upper surface to be lined with metal if 
desirable, and to be made accessible by a trap-door in the floor of battery, 
which should be protected inside the battery by a shaft or suitable casing 
(of iron, metal, or other material), passing from top of battery to floor of 
lower compartment. The invention cannot be described without reference 
to the drawings,— Not proceeded with. 


232. T. WaLker, Birmingham, “ Cleansing sewage and other waters.”~—Dated 
30th Junuary, 1860. 

These improvements relate to means by which the subsiding of the- 
particles of matter held in suspension in the waters to be ceonsed is facilig 
tated, and their ch ing thereby obtained. For this purpose, the sewago 
or other water is conducted into a small pool, the object of which pool is ty 
break or moderate the force of the water when issuing from the drains o 
conduits, ad to let it flow into a larger pool or reservoir, which the patentee 
calls the subsiding pool, as quietly as possible, so as to reduce the ayitation 
of the water, which is doue by allowing the water to flow from the first 
pool to the second or subsiding pool only By a channel or channels opening 
into the lower part of the second pool, which channel or channels are pre- 
ferred to be long, narrow, and horizontal. The second or subsiding pool is 
formed with an inclined bottom rising from the point of admission thereto 
to that of exit, where the cleansed fluid passes off into a suitable channel, 
which inclined bottom serves to intercept the particles of matter held in 
suspension in the water, whilst on its way from the entrance to the exit, 
and also increases the facilities for draining and emptying the pool, and the 
superficial surface and cubical contents of this second pool or reservoir, 
should be such that there may be time between the point of entrance thereto, 
and that of exit fur the gradual deposit by gravitation of the particles o< 
matter, which had been held in suspension in the water, whilst it was in 
agitation, passing through the drains or conduits to the In order to 
reduce as much as possible the cost of enclosing walls, he prefers that the 
bottom incline upward, not only from the point of admission thereto to the 
outlet, but also to the sides, and that the overflow be over an extended line 
and into a channel adapted to conduct away the cleansed water, The 
bottom may be concreted and paved, and a railway or railways 7 to 
facilitate the passage of carriages for the removal of the deposit. € also 
applies valves or sluices to close admission to the pools and pipes, with other 
valves or sluices to facilitate the drainage thereof, when the removal of the 
deposit is desired. 


234. J. Houmns, Hampstead, and J. Connon, Stoke-upon-Trent, “ Purifying 
fluids or substances by electro-magnetism.”— Dated 30th January, 1860, 

The nature of this improved method will be understood to be as foliows: 
—The slip, liquid flint, clays, or other materials, when in a proper fluid 
state, are passed through a narrow trough or closed box, into the interior 
of which a series of aesteoamngnel poles are placed, whereby the slip, in 
ts through the box or trough, is brought successively inte contact 
with each of those electro-magnetic poles, and the particles of iron, nickel, 
or other magnetic in in the mass are withdrawn by 








adherence to the electro-magnets, The number of tinese electro-magnets 
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are proportioned to the nature of the substance or fluid operated upon. 
Upon the electro current being withdrawn from the electro-magnets, the 
particles in adherance are released, and fall away, the machine being thus 
readily cleansed for future operations.—Not proceeded with. 
236. G. Nurse, Pontymister, Risca, Monmouthshire, “ Tin or ‘terne,’ and 
galvanised metal plates."—Dated 30th January, 1860. 
This invention relates to that part of the operation of preparing metal 
lates necessary for removing the oxide from the metal previous to its 
ing coated or covered with tin, or amalgam commonly used in the 
manufacture of tin or ‘ terne” plates, and also galvanised iron plates. This 
invention is intended to remove the oxide without dissolving any of the 
ron, and further to render the operation more simple and effective, and at 
a more nominal expense, by the following means, that is to say :—The 
inventor takes a number of sheets of m of similar size, and the surface 
of the first plate he sprinkles or covers all over with powdered charcoal or 
carbon; upon this he places another plate, and proceeds to cover the 
surface of this second plate with charcoal or carbon as before, and in this 
manner he continues to pile several plates one upon the other, mye gem | 
a stratum of charcoal powder or carbon between each, until he has pil 
together as many plates as he wishes to operate upon at one time. He 
then places these several plates in an annealing furnace, and subjects them 
to heat, by which the oxide will be removed therefrom ; the plates are then 
between rollers to planish them in the usual way, and as the metal 
y this becomes crystallised, the plates are again sub, to the anneal- 
ing process, ard are then washed with a weak solution of sulphuric acid and 
water, previous to subjecting them to the turning or galvanising — 
which may be performed in the usual manner.—Not proceeded with. 
241. B. MATTHEWMAN, jun., Headford-street, Sheffield, “ Pen and pocket knives, 
scissors, &c.”—Dated 30th January, 1860. 
This invention consists in converting photographs or pictures of any 
description on the handles or blades of knives, scissors, and every other 
description of cutlery. 


243. W. E. Newton, Chancery-lane, London, “ Soldering irons."—A commu- 
nication.— Dated 30th January, 1860. 

This invention consists in constructing the soldering iron in such a way 
that gas may be introduced into the implement and burnt at the exterior of 
the same, so that the implement may be heated more conveniently, and even 
with greater facility than by the usual charcoal fire. To this end a tube, 
which forms the handle, is ——— to the inner end of the soldering 
instrument, which is surrounded by a perforated case, so that when gas is 
allowed to pass down the hollow handle, and out of holes made therein, it 
will issue from the perforations of the case, and when ignited will heat the 
soldering instrument. A flexible tube is adapted to the other end of the 
tubular handle for the purpose of conveying gas to the perforated outer 
case.—Not proceeded with, 

244. A. RipLey, Bridge-street, Blackfriars, ‘‘ The application of the shavings, 
parings, and refuse of hides and leather to a new manufacture.” —Dated 
Slst January, 1860. . 

In carrying this invention into effect the inventor takes the shavings or 
refuse produced from hides or skins in the process of manufacture into 
leather, or the waste cuttings or parings of hides or leather of  ! kind ; 
these he places in a boiler or series of boilers, and acting upon them by 
means of steam or boiling water, in connection with a series of agitators or 
masticators, he is enabled, after some time, to reduce the whole to a pulpy 
mass, which he rolls out or moulds into any required shape. By mixing the 
mass with different substances he can vary the ——— of the product, 
rendering it more or less hard, ductile, elastic, dense, or brittle, and also 
vary its colour,—Not proceeded with. 

246. G. Situ, Glusgow, “In ts in ts, J lamps, 
letter boxes, urinals, and such like ornamentil and public erections in cast- 
ivon,”"—Dated 3\st January, 1860, 

This invention cannot be described without reference to the drawings. 
247. L. AppLeton, Clarence road South, Kentish Town, London, “ The arrange- 

ment and expeditious removal of patterns, invoices, letters, papers, &c, 
more particularly tailors’ patterns.” —Dated 31st January, 1860. 

This invention cannot be described without refi to the drawing 

2.0. W. E. Newron, Chancery-lane, London, ‘‘ Cutting dovtails.”—A com- 
munication.— Dated 31st January, 1860. 

The object of this invention is to obtain a machine for cutting dovetails 
of the ordinary form, which extend entirely through the work, and are 
used for securing together the sides of boxes and similar articles. The 
invention consists in the employment or use of rotatory cutters, arranged 
with movable beds, on which the work is placed, whereby the dovetails may 
be rapidly and perfectly formed, thus rendering them applicable to cheap 
wérk, such as common boxes, to which they could not hitherto be applied 
by reason of the expense of forming the dovetails. 

251. G. OwEn, Bedford-row, London, “‘ Rocking-horses, see-saws, dc.” — Dated 
Blst January, 1860. 

This invention consists in the substitution for rockers, as heretofore used 
in the construction of rocking-horses, see-saws, &c,, of an upright bar or 
lever, made of iron or other suitable material, to the top of which the seat 
or seats, or the horse-body, is securely fixed in any convenient manner. The 
bottom of this upright bar or lever is hinged or otherwise fixed to the floor, 
or to a buse-board, or to an ironwork forming a base, in such a manner that 
the bar or lever, and the seat or horse-body, may oscillate freely in a vertical 
plane. The invention also consists in the application of elastic springs of 
vulcanised india-rubber, or of metal or other suitable material, attached to 
the body of the rocking-horse, the ends of the see-saw, &c., in such a 
manner as may be most convenient, so that the horse-body or see-saw, &c., 
may be maintained by them in equipoise when not in use. 


254. rene, London-street, London, ** Windlasses.”— Dated 31st January, 
86 
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This invention consists in the combined employment in windlasses of a 


it in the mould previously heated as highly as the wood will bear without 
colour, and submit the same to pressure. When sufficient 
the mould for ex- 


allow the mould first to reach the pattern finish it before the pressure 

is effected and lightened from it by the larger parts or spaces of the ground. 

If the surface of the wood is not broken, the carvings may be turned out 

finished by this one operation. 

275. S. CHaTwoop, Cornwallis-street, Liverpool, ‘‘ Sewing or stitching ma- 
chines."—Dated 27th February, 1860. 

This invention refers to the machines of the kind known as the shuttle or 
back-stitching machine, producing work both sides alike, which improve- 
ments consist in a more simple arrangement of the working parts than as 
at present adopted. Also in the use of a double-action shuttle making a 
stitch at = movement. The invention cannot be described without 

r) to the drawing 








AeraTEeD Breap.—The greatest difficulty in the manufacture of 
this bread (as far as the summer months affected it) was the want 
of pure water. Even when filtered, it was found that the vegetable 
and mineral matter was not — removed. Mr. Cammell, the 
engineer to Messrs. Peek, Frean, and Co., has fitted up an apparatus 
whereby he is able to receive a sufficient quantity of condensed 
water from the steam supplied by their boilers, without requiring 
additional fuel. The bread may for the future be made with con- 
pensed water, and therefore be entirely and absolutely pure. 

Tne Snop Sun-BLinp Nuisance.—At Ipswich this dangerous 
nuisance seems to exist as in London and elsewhere; but as a local 
commissioner of the pavements has just received a serious blow from 
one, the evil will likely be remedied. The icular blind with 
which he had come in contact was not 6 ft. high. At a recent 
meeting of the local commission the sufferer brought the subject 
under consideration. The town clerk said the height was laid down 
by Act of Parliament at 8 ft. After some conversation the com- 
mittee resolved that the surveyor immediately take steps in the 
matter; 7 ft. appeared to be considered enough, but to this we 
demur, as a very ordinary sized person bre along the pavement 
with an umbrella on a rainy day would still be annoyed by these 
abominable nuisances, which a to be clear of the heads, hats, and 
umbrellas of all and sundry the lieges.— Builder. 

New Mertnop ror Deprivise ANIMALS OF Lirg.—At the instance 
of the French “ Societé Protectrice des Animaux” a commission, 
named for the purpose, has recently drawn up a report on the 
subject of the unnecessary amount of torture inflicted upon animals 
slaughtered at the various abattoirs around Paris. The report in 
question is signed by MM. Blatin and Corteaux, who recommend, 
chiefly on the ground of humanity, that the system of slaughter at 
present pursued should be replaced by one which would be almost 
painless to the animal. The method actually employed is described 
as based solely upon immemorial custom, and not upon any con- 
siderations either of humanity or convenience. From a very limited 
acquaintance with London slaughter-houses we can readily believe 
that the scenes of torture which, from inadvertence or want of 
skill are of constant occurrence in the abattoir, would be sufficient to 
arouse the indignation of the public were those horrors not hidden 
from view. A number of sheep and calves are otten given over for 
execution to the tender mercies of boys, whose experience and feeling 
are totally inadequate to the task of depriving the animals of life 
with a moderate infliction of physical pain. The iron masse used in 
France for killing oxen proves to be often ineffectual, after repeated 
blows, when the os frontis is of unusual strength. Many facts 
calling for humane interference are urged in support of the sugges- 
tion of the commission. The means proposed for instantly depriving 
the animals of life consists in the introduction of a portion of air 
into the veinous system, ‘Ihe effect of this upon vital action was 
accidentally discovered by M. le Docteur Auber during a surgical 
operation. It is asserted that this method is not only painless, but 
that it offers no difficulty in regard to the subsequent preparation 
of the animal for food. In this case we may hope that the kindly 
purpose for which the uninviting investigation of the practices of 
slaughter-houses was undertaken may not fail of effect in diminish- 
ing the sufferings which now end the career of our domestic animals, 

Tan Himatayas.—One might wander over a considerable por- 
tion of the globe, and penetrate into many remote corners in search 
of the pict ue, without finding an equal to the view which, in 
clear weather, the residents of Landour may gaze on every morning 
of their lives. It was, indeed, well worthy of the burst of admira- 
tion which broke from my lips as, before sunrise next morning, we 
rounded the shoulder of the hill and stood on the north side of the 





purchaser or lifter, constructed according to the invention p ted b; 
J. Wardill, 8th November, 1858, No. 2495, or of any purchase constructed and 
— similarly thereto, with a brake in the form of a band or strap carried 
round any suitable part of the windless for the purpose of gradually 
stopping the cable during the paying out thereof, similar to that patented 
by J. Avery, 6th August, 1855, No. 1777, and with the ordinary purchase 
ratchet wheel and ratchet.—Not proceeded with. 


255. R. J. Cons, Chepstow Villas West, Bayswater, Middlesex, ‘ Improve- 
ments in pencils and in holders for the same.”—Dated 31st January, 1860, 
In carrying this invention into effect, the patentee manufactures cedar 
and such like other pencils in joints or strips, having metallic, spiral, or 
other suitable springs, at or near the centre thereof, so that the spring ma; 
be moved upwards as the pencil diminishes in length ; or a piece of semi- 
rigid india-rubber tubing, known as “ vulcanite,” may be as a spring; 
the lead of the pencil being not cpa in, but left loose, will allow of the 
pliability of the cedar, or other flexible material, without breaking the lead. 
Camels’-hair and other such like pencils may be treated in like manner. He 
manufactures pencil-cases or holders, in metal, by using ornamental scales 
or divisions, beneath which is a spring, either of thin straight strips or of 
spiral or other convenient form. 


259. B. Saw, Wellington, Salop, “ Improvements in stench traps, and in the 
cesspools or pits of sewers,”— Dated lat February, 1860. 

This invention consists in making them portable or removable from their 
sockets or beds, so as to enable the said traps to be emptied of the mud or 
other matter with which they may be filled. The patentee makes the said 
traps of a slightly taper figure with a flat bottom, and having a handle 
immediately under the grating to lift it out by. The mouth of the trap is 
provided with a flange on which the grating of the trap fits as in ordinary 
traps. An outlet is made at the side of the trap through which the water 
posiee through the trap escapes to the drain. Opposite the said outlet, and 

nside the trap, is a plate by which the mud is prevented from Passing to 
the drain, The top edge of the trap is puovided with a flange, the under- 
sde of which has a wedge-shape, which fits in a groove of cor ndin; 
shape, in a fixed socket or bed in the floor where the trap is usec, e said 
groove in the fixed socket is filled with water so as to ferm a water joint for 
the purpose of preventing the effluvia escaping from the drain. Or in 
addition to, or in place of, water in the groove, sand or some fibrous 
substances may be used. The invention consists, further, in applying a 
portable vessel or cistern to the cesspools or pits of sewers for holding the 
mud or other solid matters which pass into the said cesspools, 

267. A. Hawkins, Hatton-gorden, Lendon, “ Finishing machin wrought 

wood carvings, de."—Dated Ind February, 1860. ad 

This invention consists in imparting all the beautiful finish and minute 
details that can be obtained in metal moulds or engraved plates to the 
surface of machine wrought wood carving, or to carvings roughly cut by 
hand labour, that is, in fact, to an otherwise plain surface of wood. To 
describe this in order, first obtain a good and well-finished model or pattern 
from which to work, This pattern should not be undercut, but if it is 
undercut at all, such parts should be stopped or filled in with wax or 
plaster of Paris, as the requisite undercutting must be done by hand ; after 
the surface of the carving is finished, from this obtain a counterpart that 
is, asunken metal mould, if the pattern be in relief ; Or a raised 1 
mould, if the pattern is sunken. Such pattern moulds or plates, whether 
—— or consisting of two or more parts, can be prepared by any of the 
well-known processes of casting or electrotyping. Having prepared the 
moulds and made the back quite flat, if single, or having adjusted the 
various , if compound, so as best to meet and sustain the pressure either 
separately or together, some convenient arrangement must be made for 
heating them, either by means of gas or coal fire, as may be most con- 
venient. For though, in some cases, they may be used cold, yet, in general, 
they will require different degrees of heat, varying from about 120 deg. 
Fah,, up to the highest degree that will not discolour the wood. The wood 
carving, if wet, must be thoroughly dried, and the surface well rubbed with 
class paper to remove the burr, and also, in all the broad and plain parts, 
the pocmiinen! pete a a OA, eins care not to reduce 
the prominent parts. After brushing out the from the carving, place 





Landour ridge, and I saw for the first time, rising before me in all 
its majestic sublimity, the long unbroken line of snowy mountains. 
To have as extensive a view as possible, we ascended to the top of 
a little hill, from which both the snowy range and the plains were 
visible. No words can do justice to what was now before us. One 
half of the horizon was bounded by an unbroken wall of snow, 
surmounted by fantastic peaks of every conceivable form, rising 
clear and high above the vast wave-like wooded ranges that 
stretched before us to its base. Directly in our front it appeared to 
be about forty miles off, the outline clearly and sharply defined 
against the sky, and the smooth rock in places too perpendicular for 
the snow to lie plainly visible. Receding into distance on either 
hand it was more indistinct, particularly to the west, where a dim 
shadowy vapour blended snow and sky together. From some of the 
highest peaks light clouds seemed to rise, drifting slowly away in 
the direction of the wind, but disappearing soon after leaving the 
peak from which they rose. This is acommon phenomenon, and I 
then imagined it was a vapour drawn from the snow by the action of 
the atmosphere, but I afterwards found its origin to be this:—The 
snow in some places becomes frozen into particles as fine as dust, 
and is then whirled into the air by the first gust of wind, at a dis- 
tance appearing like a light cloud. I had pictured to myself ranges 
rising one above another till the last was topped with snow, but the 
intervening ranges seemed nearly all of the same height as the one 
on which we stood, while, enthroned in its own lonely grandeur, 
the snowy one rose majestically, as if from the summit of the most 
distant. The scene may not have the awfully oo appearance 
that some present, when one has penetrated into the recesses of the 
snowy mountains themselves, and, standing at their feet, gazes on 
the vast spectre-like masses rising directly overhead; but there is 
something so striking inits calm aud still repose, when seen from 
this distance, that the first view of the snowy range from the Lan- 
dour ridge will impress many minds with more lasting feelings of 
admiration than closer views. As the sun rose the whole lost much 
of its vivid clearness, a shroud-like vapour gradually stealing over 
the scene, so that, in many places, the before sharp outline of the 
snowy peaks against the sky could no longer be traced. Turning 
our faces the other way, the valley of the Dhoon lay at our feet, 
encircled by a low range of wooded hills, the dark aspect of which 
was broken here and there by bright yellow spots, the sites of land- 
slips, which sparkled like beds of gold in the sunlight. The valley 
appeared nearly all in a state of nature, either dense forest or 
grass jungle—the reclaimed portion round the town of Deyrah, on 
each side of the road from Rajpore, and here and there round 
isolated villages, looked small, indeed, in comparison with the whole. 
The rich green tint of the spring crops of corn in the cultivated 
parts was at this distance very striking, and contrasted well with 
the brown sombre hue of the grass jungle, and the dark shades of 
the forest. Beyond the hills that enclosed the valley, the plains of 
India stretched far out into the distance, the horizon so remote that 
the division of earth and sky could nowhere be distinctly made out. 
Two silver threads meandering through the maze showed the 
courses of the Ganges and Jumna, and small silver specks the lakes 
and swamps. Who could gaze on such a scene, the ideal of sub- 
limity on one hand, and of calm and repose on the other, and not 
exclaim, “ What a glorious creation!"—A Summer Ramble in the 
Himalayas. Edited by “ Mountaineer.” 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

On ’Cuance i Binmincuam Yestexpar: More Doing— Pic Inon: The 
Prices and Sales—Onpens ron MaLieaB_e Inon—M2, F. Smiru's Caution 
to Buyers: Remarks upon it—Tue Faitunes iv THE TaaDE—CoaL 
Trave — Ma. Matuew’s Tueony on THe Toick Coat SEAM—GENERAL 
Trapes or BiaminenaM aND WoLveRHamMPTon: Great Dulness—Locat 
Bawx Meetixes: Satisfactory Condition of Accounts—THEe CovENTaY 
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Yesrerpay there seemed to be more movement in Birmingham, as 
also in Wolverhampton the day before, than for the last few weeks 
past. The middle of the quarter having arrived, the period has come 
at which rates of pigs are frequently made in quantities sufficient to 
supply the requirements of malleable ironmakers nearly to the end 
of the current three months. Several such sales have taken 

lace in the past week, and in certain cases where negociations 
had been opened, the sales were completed, or were definitely 
arran yesterday. In consequence, the prices of pig-iron, as 
quoted by some makers ——— , were higher than those at which 
makers were — to book orders last week; but such quotations 
cannot be considered as reliable criteria for actual business. They 
are made simply because the persons quoting are not in want of im- 
mediate orders on other than quoted terms—terms considerably 
better than those which have ruled the transactions of the week. 
In these transactions, we have reason to believe that the prices at 
which the metal will have to change hands are slightly below 
those previously ruling. Any quantity of South Staffordshire pig- 
iron may now, in truth, be had on terms most advan us to 
malleable ironmakers, and in particular to those who are 
realising the list oo, which most of the makers of first- 
class reliable brands are doing. Such makers have no reason 
to complain of the state of the demand for iron of most 
denominations. A good demand is kept up for sheets and plates 
produced by such firms. So well are some of these supplied with 
orders that in one instance, on Wednesday, a good order, having 
cash terms, was refused at anything below “list” terms. At the 
dinner of the Institution of Mechanical Engineers, referred to else- 
where, which took place in Birmingham yesterday (Thursday) week, 
Mr. F. Smith touched upon an ye point to which the 
attention or parties interested may still further directed—we 
allude to the importance of persons who give out contracts for the 
best quality of manufactured iron taking means to ascertain that the 
best is supplied to them. ‘ In too many instances,” it is said, “ this 
is not the case; and, apart from the imposition ee | upon the 
urchaser, an implicit reliance upon what was believed to be the 
t quality has often led to mischievous results.” Such “ results,” 
however, have never happened when the orders have come direct 
from consumers to respectable makers of such iron, or through 
reliable agents. Agents of an opposite class are constantly desiring 
that orders may be accepted in South Staffordshire on terms at 
which it is impossible for even a tolerably good article to be manu- 
factured, stipulating only that a best-iron brand may be impressed 
upon it. In such cases no respectable maker will do business; and 
when the order is executed by others, either the consumer has no 
right to complain of the stuff, or else the agent has swindled him of 
his money. In cases in which customers give out orders for best 
iron, and stipulate equally absurd prices, and get their orders 
executed, they ony have no — to complain of il) usage, as it 
would be impossible, on the terms he stipulates, to comply with his 
request in its entirety. In iron, as in everything else in commerce, 
for a good article a man must trade with men of character, and give 
a fair price. 

A meeting of the creditors of Mr. Thomas Cross was held on 
Friday—Mr. Whitehouse in the chair. The statement showed 
liabilities amounting to £17,000; the assets were estimated at 
£16,000 ; but inasmuch as the former item takes into account only 
£8,000 as due to the insolvent’s late employer, Mr. Foster, of Bilston, 
whereas a much larger sum is claimed—and the latter estimate is 
based upon a supposition that a property nen to Mr. Cross 
contains minerals, which supposition was regarded as even more 
conjectural than usually happens in such matters—the statement 
was regarded with anything but satisfaction by the creditors, who 
did not altogether relish the mode in which it was proposed to make 
things pleasant. An offer was made of 20s. in the pound by long 
instalments, but without security. The adjourned meeting was to 
have been held yesterday, when it was expected that security would 
be offered, and a less amount. 

In the matter of the petition for private arrangement by Mr. 
a of the Bilston Bank, the schedules and statements have been 

ed. 

In the course of the week an attempt has been made to procure 
adjudication of bankruptcy against Mr. Reuben Plant, but a diffi- 
culty has arisen to cause delay. On Monday, the registrar, Mr. 
Wakefield, after hearing Mr. Allen (Hodgson and Allen), decided not 
to extend the time for opening the petition, there being no sufficient 

roof that Mr. Plant was a trader. In his circular of last week 

r. Samuel Griffiths says:— Reuben Plant, of Holly Hall, has 
had some difficulties to contend with lately ; but we see no reason, 
if his Welsh property is made available, why he should not pay 
every one, and have a large surplus. His chief liabilities have been 
incurred in foolish and misguided kindness to an ironmaster at 
Hart’s Hill.” 

There is a little improvement in the coal trade; things are looking 
better, and ere long some amount of briskness is expected to become 
manifest. The prices west of Dudley remain stationary, viz., best 
11s., common 9s., lumps 7s. 6d., and tine slack 2s, 6d. per ton at the 
wharfs ; east of Dudley they range from 6d. to 1s. per ton higher. 

The Birmingham Journal says :—Mr. William Mathews has con- 
siderably astonished one of his neighbours by the statement put 
forth in his paper read at the Engineers’ gathering, to the effect 
that the South Staffordshire coal field would, at the present time of 
consumption, be used up in about another half century. Such an 
intimation is certainly calculated to alarm those who hold the 
doctrine that present enjoyment is to be made dependent on what 
may possibly happen at the time they are quietly resting in their 
ag oe By the disciples of a more sensible philosophy it will only 

looked upon as a matter of scientific conjecture. This “ busy 
hive of industry” has little to fear from the progress of mineral 
operations, whatever tenets doctrinaires may preach. Time will 
bring its changes in our favour as well as against us. Long before 
the existing fields approach exhaustion others may be opened up to 
supply their places; while it is far from improbable that scientific 
discoveries will some — interfere to prevent our being so dependent 
as we now are on . The statistics on which Mr. Mathews 
grounded his calculation were eee | as accurate as those usuall 
uoted on the same subject; but that is not saying much in their 
favour, for it only requires a reference to the debate which took place 
on the French Treaty to satisfy any one that such statistics are 
liable to many variations. On that occasion, while one side of the 
House deprecated the free cnpereien of coal to France on the 
ground that we should soon have none for our own use, the other 
side justified it by asserting that we had store enough to meet our 
own and our neighbour's consumption for any number of generations. 
Of course they each had statistics in any quantity to use in support 
of their respective doctrines. The subject is one in which accuracy 
is extremely difficult to attain, because no one can say that we are 
at _ acquainted with the extent of our resources in the 
arti 


The twenty-fourth annual meeting of the proprietors of the 
Birmingham Town and District Bank was held on Tuesday last. 
The accounts showed that there was a nett profit of £15,102 6s. 10d. 
on the year ending the 20th of June last, to which sum must be 
added £2,965 8s. 5d., remaining over from the division of profit in 
1859, and in addition to which the sum of £12,415 had been realised 
for premiums on the new share allotted to proprietersin January 
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last. These accounts together make a total of £30,482 9s. 3d. | 
The directors recommended a dividend on the increased paid-up | 
capital of £87,415 of 7} per cent. for the half-year ending the 30th 
of June last, free of income-tax. They further proposed to add to 
the Guarantee Fund, which stood at £45,000, the sum of £12,415, ! 
obtained for premiums on shares, and to take from the available | 
profit of the year £2,585, thereby increasing the Guarantee Fund to | 
the amount of, £60,000. “ By this arrangement (the directors said) | 
the Guarantee Fund would form an important item in the finances | 
of the bank, and be in every way calculated to promote confidence | 
with the public, and lay the fuundation for increased success.” The | 
shareholders carried out the recommendations of the directors in 
their entirety. The highly satisfactory condition of this bank, and 
of the others whose meetings we refer to this week, will tend greatly | 
to the benefit of the iron and hardware trades of this district, and 
increase the feeling of confidence in the minds of those of our readers 
who are interested in the trading affairs of Birmingham and the 
“ black country,” which could not but have arisen from our remarks 
a fortnight since on the solvency of South Staffordshire. 

The manufacturing trades of the district are stili in an unhealthy 
state; the only circumstance to note in connection with them since 
our last is the increase of the depression, and the unfavourable 
character of the report received from all quarters relative to the 
future of trade in every department. The country ironmongers are 
doing a comparative'y small amount of business, that is, if an 
opinion may be formed from the scantily filled order-sheets which 
the factors’ travellers, now in the midst of their journeys, are sending 
home. ‘The bulk of the manufacturers commence the week with 
few orders. There are few who have an average supply. Even 
those who are net affected by the ordinary fluctuations of trade 
are now beginning to feel the depression ; whilst the numerous class 
of small manufacturers at Birmingham, and in other parts of the 
district, have much difficulty in keeping up a moderate amount of 
business. The fancy trades are as bad almost as it is possible for 
them to be, and these involve a great number of branches, em- 
ploying, in the aggregate, a great number of persons. The autumn 
trade, which partially commenced, appears to have done so only to 
relapse, and for a moment there are all the symptoms that trade is 
about to pass into a state closely bordering on stagnation. It is said 
that everything depends upon the weather; if that is so, the 
prospects of our improvement are certainly not very promising. In 
some instances manufacturers are making up goods for stock to a 
partial extent. But for this their men must have been on short 
time ; and unless some reaction takes place, it is almost impossible 
that that sort of thing should be avoided. 

The foreign trade continues without the slightest animation; the 
houses who do with the United States are giving out small orders 
only, and, in fact, in every respect, the American trade has seen its 
best. It has never thoroughly rallied since 1857, and if any ex- | 

ectations of it are entertained for this autumn, they are very 

ikely to be disappointed; for, with the exception of New Orleans, 
it could scarcely be more slack than it is at this moment In other 
departments the export trade is about the same as reported last 
week, the dulness which pervades it being general. 

A reduction of one halfpenny per pound in the price of copper 
took place on Tuesday, making the wholesale price of tough cake 
and ingot £98 per ton; best selected, £101 per ton. The price of 
rolled brass, brass tubes, and brass wire, has been generally reduced 
also one halfpenny per pound in consequence. 

The twenty-fourth annual meeting of the Midland Banking Com- 
pany has been held. The “report” of the directors stated that this 
year’s profits amounted to £32,021 7s. 10d., after payment of the 
income tax and making provision for every bad and doubtful debt. 
Out of this a dividend of £4 per share was paid for the half-year 
ending 31st December, a dividend of £4 for the past half-year being 
recommended, this would absorb £26,400 and leave a surplus of 
£5,621 to be carried to the guarantee fund, making it £118,397. 
The paid up capital of the bank is £165,000. The report was | 
adopted, and the usual votes of thanks passed. In the evening the | 
directors and their friends dined together at the Hen and Chickens, | 
under the presidency of Mr. Beale, M.P. 

The annual meeting of the Stourbridge and Kidderminster Bank- | 
ing Company has been held at Stourbridge. The amount of net | 
profits for the past year was stated to be £15,042, out of which a | 
dividend at the rate of 7} per cent. (7s. 6d. per share), was paid up | 
to the 3lst December. A further dividend of that amount was now re- | 
commended, leaving £7,500 to be added to the credit of bad and doubt- | 
ful debts, making an available balance under that head of £19,474 | 
19s. Ltd. The report was adopted. It was announced that some loss | 
would be sustained, by the recent failure of two firms in Kidderminster, | 
but that the amount had not been ascertained. 

The directors of the Bilston District Banking Company have | 
declared a dividend for the past half-year at the rate of five per 
cent. per annum. 

Respecting the Coventry weavers, we are happy to announce that | 
the hands ia the employ of several large firms have resumed work. | 
We believe, however, that those manufacturers who repudiated the | 
price list remain firm in their determination to pledge themselves to | 
no particular rate of wages; and the difficulty has generally been 
met by the operatives entering into an agreement among themselves 
not to take out work under the price agreed to by their own body. 
Most of the employers repeat what they have stated all along—that 
they have no desire to reduce the wages, but feel that in a period 
of transition like the present, they could not voluntarily tie their 
hands, and so shut the door against ry improv ts. The 
weavers employed at their own homes are, in some cases, busily at 
work, and this is indicated by tickets in their windows bearing the 
name or names of the employers for whom they are weaving. 
Those at work are to contribute a trifle weekly towards the support 
of those whose employers still refuse to agree to the bond. We 
trust that the movement thus commenced will be contigued. The 
state of the city is at present most lamentable; and it will require 
along course of prosperous trade to remove the effects of a policy, 
the force of which we would fain hope is spent. 

PS.—Fripay Morninc.—Mr. F. C. erry, ironmaster, of the 
Birch-hills (Old) Furnaces, near Walsall, has found it necessary to 
take steps to have himse'f declared a bankrupt. Mr. Perry was one 
of the ironmasters of South Staffordshire who were compelled to 
succumb during the crisis of 1857. His liabilities were then about 
£85,000. After calling his creditors together, an arrangement was 
eventually come to whereby he agreed to pay them 8s. in the pound; | 
and that arrangement, we understand, has been fully carried out. But | 
the interim since 1857 has not been calculated to help unfortunate 
ironmasters. In Mr. Perry’s case, it is stated that of the bills in his | 
hands at the time of his suspension in 1857, of those representing | 
as large a sum as £30,000, have since proved utterly worthless. 
There is no doubt but Mr. Perry desired to do the best he could for | 
his creditors at the time referred to. This was shown by his proposing 
to pay some 12s. or 14s. in the pound; but certain of the creditors hesi- 
tated to believe that such a desire on Mr. Perry’s part could be carried | 
out, and eventually the smaller sum already mentioned was agreed to. | 
There is room for doubt, however, whether even that sum cou!d be ob- | 
tained from the sources available for its production, and future sol- 
vency secured. Mr. Perry has recently been expending a large sum 
of money in the developing of the colliery property attached to the | 
furnaces named, and the cost has proved somewhat heavier than was | 
first anticipated, or, under existing circumstances, could easily be 
borne, I» addition to the two furnaces named, Mr. Perry has re- 
cently been working the blast furnaces at Hall-fields, formerly in | 
the occupation of Mr. Benjamin Gibbons, and subsequently by the 
Moorcroft Company, from whom Mr. Perry took them. Mr. Perry’s | 
transactions since the suspension in 1857 have related to the purchase | 
and subsequent sale, as well as the manufacture cf pig iron, though | 
not, of course, to so large an extent as previously. The step which | 
Mr. Perry hes taken is considered to have been the best, under the | 
circumstances, that he could adopt; and it is said to have been 
prompted by a desire to prevent individual creditors, who were 
rather pressing, from obtaining an undue advantage. Mr. Perry is | 














understood to have been declared a bankrupt in the Birmingham 
Court on Wednesday last. ’ 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 
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Tue doings at the last meeting of the Mersey Docks Board possessed 
some interest. ‘Tne proceedings of the committee of works include 
an application from Messrs. W. and H. Laird aid Co. to be allowed 
to occupy from 2,000 to 3,000 square yards of land on the south side 
of the Float in connexion with their local coal trade. The matter awaits 
a report from the engineer.—It was agreed to rent the chain cable 
testing machine from the Corporation for one year, commencing the 
Ist of July last, at the rate of £200 per annum, the board agreeing 
to keep the machinery and premises in repair. ‘The board instructed 

he engineer to furnish the authorities at the War-office with a plan 
and section of the wharf wall which had been built at the Bootle 
Marks site, on which it is proposed to construct a battery. At the 
last meeting of the Tranmere Board of Health, the minutes of the 
water committee comprised an approval by the Home Secretary of 
the application of the board to borrow the sum of £16,000 for the con- 
struction of the waterworks, to be repaid within a period of thirty 
years. After some discussion, in the course of which the chairman 
expressed an opinion that the committee might have acted wi:h 
greater celerity than they had done, and an explanation by the 
chairman of the water committee, the proceedings were confirmed. 
Instructions were given that Mr. Rawlins, the engineer, prepare 
specifications in order that tenders may be obtained for proceeding 
with the works.—At the last meeting of the Birkenhead Commis- 
sioners, the special committee on street railways reported that in 
accordance with a resolution passed at the last board meeting, they 
had pleted arrang s with Mr. Train for a branch or return 
line of the horse railway down Hamilton-street, &c. Having con- 
sidered the memorial of the inhabitants of Oxton and Claughton, it 
was recommended that permission be granted to Mr. Train to extend 
his line from the park to those places. Some discussion ensued, after 
which the proceedings were confirmed, with the exception of that 
portion which referred to Oxton and Claughton, and which was re- 
ferred back for further consideraticn.—The inspection of lodging- 
houses under the provisions of the Public Health Act seems to be 
sharply carried on in Liverpool; the number now on the register is 
620, and various parties have been proceeded against for infractions 
of the Act of Parliament. The health of the town seems to be in a 
satisfactory condition; last week 185 deaths were reported, being 78 
below the average of the same week in the last ten years.—The 
French war steamer Le Branda has arrived in the Mersey from 
Toulon for the purpose of taking on board a submarine telegraphic 





| cable, manufactured by Messrs. Newall and Co. at Birkenhead, to be 


laid down on the Algerian coast. What with the tremendous im- 
provements lately effected in oa and the constant trials 
which are taking place in such matters, it is becoming no joke to 
walk about in the country. Thus it appears that while the experi- 
ments were being made at Southport with Whitworth’s 80-poundes 
gun, a party of gentlemen out at Formby, on a shooting excursion, 
had their attention attracted by a loud hissing in the air, but for some 
time nothing could be seen. By and by, however, the ground was 
ploughed up at 50 yards from them, as though a thunderbolt had 
fallen, and away rebounded a fearful missile, for at least a quarter of 
amile. The party followed in quest of the bolt, and the lucky finder 
brought the ponderous trophy home to Liverpool. It is an elongated 
shot, weighing 75 lb. of iron, and has sections cut on its sides, so as 
to give spiral angles. ‘The party ultimately ascertained that the shot 
whose effects they bad witnessed was fired from the Whitworth 
80-pounder, which had been on that day experimented with at South- 
port. The place where the shot struck the sands is said to be at least 
five and a half miles from where the experiments were being con- 
ducted. 

A Rio paper, just to hand, affords some interesting information on 

e extension of steam navigation on the great river Amazon. The 
new steamer Mandos, constructed at the well-known establishment of 
Messrs. Laird, of Birkenhead, arrived at Para on the 6th December, 
leaving on the 18th of the same month for Mandos, from whence she 
returned on the 30th, thus completing the “round voyage” in the 
short space of twelve days. Tue hull of this vessel is of iron, 220 
English feet on the keel, 95 ft. beam, and 11} ft. depth of hold. The 
engines are of 180-horse power collectively, and the vessel has 


| capacity for 250 tons of cargo, in addition to ample coal bunkers. 


The fittings combine the greatest possible simplicity, with all the 
comforts the passengers could desire, and the ventilation is most 
complete. The construction of this steamer, like the Tapajoz, coming 
from the same establishment, is most substantial, and all her wood- 
work, being of Asiatic teak, promises great durability. In order to 
examine, clean, and paint the bottom of the Tapajoz, it was necessary 
to ground the steamer on the Ma-quiero shore, which showed the 
aq ect condition she was in, thanks to her substantial construction. 
yy reason of the increased service of the second line, the directors 
decided on ordering another iron steamer, the Inca, of 100-horse 
power, 167 ft. long, 23 ft. wide, and 10 ft. deep. This steamer, also 
constructed at the establishment of Messrs. Laird, of Birkenhead, 
made her first trial trip in England, with a satisfactory result, on the 
5th April, and arrived at Para on the 28th of May, including three 
days’ stoppage at St. Vincent, and elsewhere. Letters have since 
been received, stating that she has made the first voyage up the 
Amazon ard back, and averages a —_ of twelve knots, with a con- 
sumption of less than 9 tons of fuel per day, thus proving the great 
advantages of the new kind of engines this vessel is fitted with. 

A handsome steel plated steamer has just been launched for the 
United Steam Packet Company, from the yard of Mr. W. C. Furley, 
at Gainsborough. ‘The draught of the steamer when launched, with 
part of her engines on board, was only 16 in. She has been named 
the {sle of Axholme, and is 130 ft. in length, 16 ft. broad, and 

ft. 6 in. deep. The engincs are nominally 40-horse, but will work 
up to three times that power. Considering the steamer’s my Hd 
light draught, with the additional advantage of feathering floats, &c., 

er speed is expected to be high. She was built under the inspection 
of Mr. Grantham, C.E.; the engines are by Messrs. Penn and Son, 
of Greenwich; and the steel plates, &c., were manufactured by 
Messrs. Frith and Son, of the Whittington Works, near Chesterfield. 

The astonishing proyress of that mighty undertaking, the London 
and North-Western Railway, is forcibly shown in the half-yearly 
report just issued by the directors, and may be thus briefly summed 
up :— 


1859. 1860. Increase. 
Passengers .. .. .. -. No. 5,456,561 5,720,946 264,355 
Goods and minerals -. tons 3,449,757 4,025,151 575,393 
Mileage of passenger trains. miles 3,212,876 3,416,502 203,626 
Mileage of goods trains .. * 3,177,347 3,586,414 350,067 
Revenue... . ws 0 £1,832,897 £2,012,342 £179,445 


Working charges .- £789,256 £369,619 £80,363 


It appears that in consequence of the increasing merchandise traflic 


between Holyhead and Lublin, the company proposes to place an | 








additional steamer on the statiun. One excellent feature in the 
London and North-Western report is, that all extra works neces- 
sitated by increase of traffic have been charged to revenue, instead 
of to capital account. The result of this policy, if persevered in, will 
be a steady, gradual, and permanent p 

a men are naturally proud of the successful issue of the 
trial of Mr. Josiah Jones’ angular floating target, representing his 
system of plating vessels (described in a paragraph published in last 
week’s ENGiNEEn), and Captain Clay’s new breech-loading gun, both 
gentlemen being connected with the northern metropolis, Captain 
Clay’s gun was tested yesterday week at Crosby. The gun, which 
weighs 92 ewt., is 11 ft. long, and has a bore of 6 in. diameter; it is 
different to the Armstrong and Whitworth, being made from a solid 
forging of iron, and not built up in pieces, and was made in a similar 
manner to the monster gun made at the Mersey Iron Works some 
few years ago. The trunnions placed upon this gun are of the ordinary 
description, being shrank on in the form of a belt or hoop. The 
novelty in this gun is the method of closing the breech, and this is 
effected in the most simple manner possible. In the extremity of 
the breech is placed a large screw, having an aperture through it, 
which, when in its proper position, corresponds with the bore of the 
gun; but when the gun is loaded and ready for firing, by half a turn 
of the screw it is reVersed, and the end of the bore is closed by the 
solid portion of the screw. The gun was tried with three successive 
charges of 12 Ib. of the strongest proof powder, and an iron cylinder 
3 ft. 6 in. long, and weighing 300 lb, These enormous proofs made 
the gun recoil upon its carriage to an enormous extent, and it was 
only brought up by some strong ropes, which lashed the slides in 
their place, and making them bounce as if they had been threads, 
showing the enorn.ous strain that must have been upon the gun, 
The inventor’s only care was as to whether the enormous proof- 
strains might not somewhat set up or strain the large breeeh screws ; 
but after the proofs, the screws worked as easily as ever. The gun 
was tested in its rough state, but will be bored and rifled in a few 
days, when it has to be further tried as to range, &c. 

Tbe new railway works for placing Harrogate on the line of 
through communication from the south and west to the north, have 
been let to Mr. Cormick. The amount of the contract is nearly 
£41,000. The works will be commenced in October, and will be 
pushed forward rapidly until completed, care being taken that the 
operations in Harrogate shall be executed out of that town’s 
“ s2ason.” 

A fair amount of activity seems to prevail in the north. Con- 
siderable orders for iron, coke, and coals, have been received by north 
country merchants, and one engine-building firm is reported to have 
taken an order for fifteen large locomotives, to be finished within five 
months. In fact all the Tyneside engincering works are busy, 

rincipally with orders from Russia and the Kast Indies. The 

ZIswich ordnance works are hard at work night and day, and twelve 
guns are turned out weekly, and forwarded to Woolwich. A large 
iron steam-tug, the Emperor, built by Messrs. Marshall Brothers, of 
South Shields, has just made the run from the Tyne to the Merse 
in the short space of eighty-three hours. ‘The Emperor is a paddle 
boat, 130 ft. long, 22 ft. beam, and 10 ft. deep, fitted up with a pair 
ot side lever engines 90-horse power, strong tubular boilers, and all 
the latest improvements. Mr. Richard Cail, of Newcastle, has 
obtained the contract for the Nidd Valley branch of the North- 
Eustern Railway; the amount of Mr. Cail’s tender was £50,900. 
The report of the select committee appointed by the House of Com- 
mons, to consider the present state of the shipping interest, will be 
presented in a few days. It was stated before the committee that 
one of the causes of the depression in shipping in the north-eastern 
ports was the employment of steam ocllienn which have displaced 
such a large amount of sailing tonnage; but other witnesses showed 
that this fact was only of local operation, as ty the introduction of 
steam, a larger number of sai:ing ships are employed in carrying coal 
to the depdérs of the various steam-shipping companies, so that, in 
fact, there has been no actual displacement of sailing by steam ships. 
—The report of Mr. Ure, engineer to the River Tyne Commission, on 
the proposed deep water docks, has not yet been presented, some 
boring operations, to ascertain the character of the strata, not having 
been completed. --The following was the position of the blast furnaces 
of South Durham on the Ist of the current mont! :— 











In. Out. Total, 
Eston—Bolckow and Vaughan Ow = wo 8 
» Clay-lane Company oo ee Bio Bw ® 
ae Ison and Company .. .. 2 Dog, a 
Cargo Fleet—Jones, Dunning, aud Co... — Daa 
” Cochrane and Company es o 8 . = «= 
pa Gilkes, Wilson, Pease, and Co. .. 3 , a ee 
Middlesbro’—Bolckow and Vaughan 3 -. 8 
io Snowden and Hopkins .. .. 2 =. 8 
Port Clarence—Bell Brothers .. .. .. 4 So .§ 
Stockton — Holdsworth and Co. co oe 8 ae 
Norton —Warner, Lucas, and Co. .. .. 2 ee | 
Darlington—South Durham Co. sw 2 S « & 
Witton Park—Bolckow and Vaughan 3 Rw ¢€ 
Stauhope—Weardale Iron Company - lw 2 
Towlaw—Weardale Iron Company 4 Bw § 
Consett—Derwent Irou Company ll 7 18 
52 2 74 
Allfurnaces—July Ist,1860 .. .. 652 22 74 
- January Ist, 1960 .. 51 .. 18 9 
” August Ist, 1859 .. 51 .. 16 67 
August let, 1853 .. .. .. 40 .. 4 63 


The Darlington Local Board of Health have resolved to enter upon 
a crusade against the smoke nuisance in that town.—At the last 
monthly meeting of the River Tyne Commission it was reported that 
considerable improvement had been effected on the bar since the 
dredgers came into operation.—The piers’ engineers’ report stated 
that the extent of the works executed had been limited by the extra- 
ordinary wet and stormy weather that had prevailed during the 
greater part of the past month. The fundation courses of the wall 
at the north pier had been advanced 48 and 63 linéal feet respec- 
tively, the ou‘er end was now 1,170 ft. from the commencement, >: 
within 230 ft. of the end of the contract, and the correspondin 
courses of the 37th and 38:h cross walls had been completed, 
length of 93 ft. above the foundation of the sea wall had been raised 
from 4 ft. below to 2 ft. above high water of spring tides. The outer 
100 ft. of the promenade wall, extending to 950 ft. from the com- 
mencement, including the side walls for the 12th and 13th alcoves, 
have been nearly completed, and 198 tons of large stoue haye been 
deposited on the foreshore on the north side of the pier. 4,848 tons 
of stone from the iron quarry had been lifted from wagons in the 
hearting or rough embankment for the south pier. The report 
entered into minute details of the work executed during the month, 
the average number of men employed on the works being 375. Mr. 
—— read the fullowing statement of the plan and progress of the 
work :— 


Feet. 

Length of north pier, original project .. .. 2,100 

a ” proposed extension 8,20) 

aoe pa contracted for.. .. 1,400 

Executed to ce 00 96 ce ce se ee + 1,400 

Executed to top of foundation courses 1,069 

Executed above L. M.8.T. .. .. « «+ ++ «+ 1,060 
Length of south pier, original project .. .. «. 4,5 

- Py proposed extension. . +» 6,400 

9 we contracted for .. .. «. + 2,800 

Executed to L. W. 8. T. .. 2,800 

2,400 


Executed to top of ey | BtONCR oe oe oe oe 

Executed above H. W.8.T. .. «2 «+ «+ «¢ «oe 2,100 
He submitted that at the present rate of deposit it would be three or 
four years before the work was finished; but if the work was carried 
on as expeditiously as it might be, and he hoped would be, it might 
be completed at the end of next year.—The half-yearly meeting of 
the Blyth Harbour and Duck Company has just been held. The 
chairman stated that since the last meeting the channel from the 
lighthouse up to the harbour had been increased in depth, and now 
there was an average of 17 ft. throughout, with the exception of some 
boulders, which would be removed very shortly. ‘The western break- 
water was being proceeded with as fast as they possibly could, con- 
sidering the limited means tl.ey possessed; and the superintendent- 
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engineer had laid before the board plans far the completion of certain 
works, which they trusted would be the means of making the harbour 
very efficient, much more commodious, of giving much greater 
facilities for the removal of laden ships lower down the stream, in 
case they could not proceed to sea, and also of giving greater facilities 
at the berths.—It is stated that Messrs. Rogerson and Co. will shortly 
have five additional steamers engaged in the passenger trade on the 
Tyne. 

Sheffield home trade remains in a stagnant state. Better things 
are expected, however, from United States orders. The lock-out 
among the South Yorkshire colliers has happily terminated, the 
matters in dispute having been arranged for the present. The amount 
paid. by the colliers’ executive to the men during the lock-out 
amounted to £1,100 per week. 

A case of considerable interest and importance was disposed of at 
Chester Assizes, concluding on Saturday. The action was brought 
by the Stockport Waterworks Company against Messrs. H. Turner, 





. Norris, and J. Turner, the owners and occupiers of printworks on 
a stream which is one of the tributaries of the Mersey, for damage | 
resulting from the pollution of the stream by the discharge into it of | 
poisonous fluids from the defendants’ works. Mr. Collier, Q.C., in | 
stating the case for the plaintiffs, said the printworks of the | 
defendants were built on a stream which flows into the Mersey at a | 
point above that from which Stockport is supplied with water. There | 
are several printworks of this kind on the same river, and of these | 
Messrs. Turner's are highest up the stream. The Stockport Water- | 
works Co:npany, in 1853, purchased all the waterworks and the right 
to use the water, which at the time was held by Messrs. Marsland, 
who-had held it from 1825, under the provisions of an Act cf Parlia- 
ment. From 1825 to the present time Stockport has been supplied | 
with water taken from the Mersey, and — from a place called | 
Nadd’s Poole, through tunnels. In 1825, when Stockport began to be | 
supplied with water from ‘the Mersey, it was a comparatively pure | 
stream, and was remarkably good for trout and salmon fishing. It | 
was not, however, in 1825, absolutely pure, as at that time there were | 
some calico printing works on its banks, and some of these were there | 
earlier than the present century; but at that time the process of 
printing calico was less deleterious to the water than that in use at the 
present time. Of late years the directors had had reason to complain 
of the serious pollution of the stream. In 1858 the company sent | 
Mr. Mather, their secretary, up the stream to discover, if he could, | 
what was the cause of the change in the water. He proceeded 
about a mile and three-quarters, until he got to the works of | 
the defendants, the stream being turbid all the way, and present- | 


| huge string of cards, often many th 


| itself to produce the changes necessary for the weaving of a given 


ing—or rather for painting in the ground—being a non-conducting 


by being oxydised through exposure to the light. Speaking 2 priori, 
he should say that, where ten grains of solid matter had to travel 
thirteen miles, they could produce no appreciable effect. The Julge 
(Bramwell) submitted to the jury the following questions:—1. As- 
suming that the water was in a natural state, except for what the 
defendants had done, would what they had done sensibly deteriorate 
it? 2. Assuming as before, and supposing there is no actual sensible 
deterioration caused by the defendants, would what they have done, if 
continued, sensibly deteriorate it? 3. Have the defendants sensibly 
deteriorated it as it stands,—that is, taking into account its other 
pollutions? 4, If they had continued, would they have done so? 
5. Has any actual loss accrued to the plaintiffs? 6. Is there any 
defence to this action upon the authority of the case “Hole v. 
Barlow?” His Lordship, upon the findings of the jury—affirmative 
as to the first four questions, and negative as to the two last—ordered 
a verdict to be entered for the plaintiffs with 40s. damages—also 
certifying for costs. 

The Manchester Guardian describes at considerable length Bonelli’s 
electric loom which has been introduced at that great manufacturing 
centre. Firstly (says the Guardian) M. Bonelli, dispensing with the 
Js in ber, which one 
naturally associates with the idea of a Jacquard loom, makes a per- 
forated piece of brass do duty as a perpetual card, ever accommodating 





pattern. Instead of the complicated processes necessary, after a 
pattern has been settled upon, to produce the perforated cards for the 
Jacquard loom, M. Bonelli causes to be drawn upon tin-foil backed 
with stout paper, the pattern to be worked ; the material for the draw- 


varnish, The pattern is then fastened together, and is hung as an 
endless band upon a brass drum at one end of the machine. Over 
this drum there is a row of thin metallic plates, each insulated from 
the other, and working freely, but all lying apparently close together. 
The lower end of each plate is cut to a finely rounded point. Next, 
upon the same level, come a series of soft magnets, equal in number 
to the metallic teeth—that number being 40 in the machines 
already made, which occupy precisely the same width as is necessary 
for a Jacquard loom of 400 hooks. In a third division, we find 
400 metallic pistons, in a frame, which, when the machine is in mo- 
tion, traverses slightly backward and forward, and also rises and 
falls a little upon an inclined plane, while each piston will work freely 
in the direction of its length, or horizontally. At the front of what 
we have called the third division is the perforated plate, or perpetual 
eard, which plays so important a part; and opposite it is the old 
Jacquard arrangement of hooked rods and needles, for lifting the 


ing an appearance vi much like blood. The stream is a rapid r ’ 
on and ~— aod be no doubt that any matter thrown into the | warps, to which we need not further refer. Such being the mecha- 
river by the defendants would find its way downwards. When he | Nical arrangements, M. Bonelli connects with the row of metallic 
went above the works, he found that the water was comparatively teeth the poles of a small Bunsen’s battery; and each tooth is, by 
clear and fit for drinking. This being the state of matters, the | 4 Short piece of very fine wire, connected with its corresponding 
directors thought it necessary to make some further inquiries into | magnet. The treadle-motion causes the bar bearing the teeth gently 


the cause of the discoloration, and accordingly Professor Calvert, | ud almost imperceptibly to descend, until all the teeth touch the 
of Manchester, came and took samples in order to analyse them pattern. But the’ figures of the pattern alone offer to the teeth a 
Samples of mud and water were both taken out of the river, and on | Metallic surface; so that all those which touch the tin-foil become 
examination were found to contain arsenic in considerable quantities, | ¢lectrically active and excite their magnets, while those which 
The directors also got some of the mud from their reservoirs above | touch the varnished surface remain inactive. The consequence is 
the Stockport Waterworks, and had it analysed, and it also contained | that when the piston frame comes backwards, all the piston heads 


arsenic. ‘They gave notice to the defendants that they must not | and all the magnets being in contact, each active magnet seizes 
| its piston and retains it, while the frame advances ; leaving open for 


continue to pollute the water, but no notice has been taken of it, | A le 
and quently it b absolutely necessary to take proceedings. | the Jacquard needles just that perforated card which is necessary for 
For some time, however, there was no arsenic found in the water the coming cast of the weft. Allthe other perforations in the brass 
plied to the customers, as it had taken a solid form in the reser- | plate remained filled by the ends of those pistons, which were carried 
voirs; but they had serious misgivings as to dispensing water | forward with the frame, because they were not magnetically acted 
amongst their customers which might any day contain a consider- | upon. There are various minor details in connection with the piston 
able quantity of arsenic if, by any chance, sulphuric acid should frame and its motions, which we must pass over: we have stated 
come in. Under all the circumstances, the directors thought it | the effects secured. After each contact of the metallic teeth with 
necessary to get the best possible scientific knowledge on the subject, | the pattern, the latter is advanced by means of a cog-wheel acting 
and accordingly Professor Playfair, of Edinburgh, was applied to | upon the barrel or drum; and thus, instantly, there is presented a 
and he, after examining some of the samples of mud and water, surface sure to be somewhat different from that before touched, as 
found arsenic. Samples of water were taken from the top of the | regards the outlines of the conducting and non-conducting parts ; 
George Inn, Stockport, as supplied from these waterworks, One or | therefore, sure to affect differently the magnets and the pistons—in 
two samples were taken and analysed by Professor Playfair and Dr. | fact, certain to make of the brass plate the necessary card. Very 
Miller of London, and these quate ‘ound arsenic in it, as well as | ingenious contrivances are resorted to, in order to secure a complete 
in samples of the mud taken from the river. There had been no | electric circuit, and yet to avoid the production of anything like a 
sickness, or sy of poisoning exhibited in the town, but the spark, which might cause injury to the pattern. M. Bonelli does not 
directors thought it better to bring their action before than after such | contemplate anything like royalty upon his patent right, but proposes 
to sell “ out and out’’ each machine at a fair remuneration over its 
cost price. It is believed, at present, that the cost of adding the 


a thing had occurred. Experiments were going on from time to 

time, in order to be sure, but the people in Messrs. Turner’s did not r - et : x 
like to see them going to take samples so frequently, and on one | patent invention to an existing Jacquard loom would be about £20. 
occasion they broke out upon them, smashed their botties, and ducked | A statue in honour of Mr. Crossley, M.P., the princely benefactor 
one of them in the water. Under these circumstances, the directors of Halifax, was inaugurated on Tuesday. Mr. Crossley is represented 
applied to the Court of Chancery for an injunction to restrain Messrs, | seated in a chair or couch, holding in one hand the deed of gift of 
Turner from so polluting the river; and hence the present action, | the People’s Park. The pedestal, of Sicilian marble, is three fect six 
with a view to get nominal damages, so as to restrain them. Of late inches high, and weight 34cwt. The figure is of pure Carrara marble, 
the condition of the water had improved, because Messrs. Turner had | is six feet six inches high, and weighs 56 ewt. The cost of it has 
been more careful; but what was wanted was to get some security | been about £1,100, raised by public subscription. Mr. Durham is 
that they would not injure the water again. Professor Calvert stated | the artist.—A monumental tower at Worsley, in memory of the late 
that, on analysation, he found 4°17 grains of arsenic in a pound of | Earl of Ellesmere, was inaugurated on Friday. The structure con- 
mud, taken from the Waterworks Company's reservoir. He also | sists of an octagonal shaft, rising 132 feet from an enriched base, 
fonnd arsenic in the mud opposite Messrs. Turner’s works. The | which is approached by bold stone steps, forming a spacious plat- 
brilliant colour of the water issuing from the Messrs. ‘Turner's was | form and footing to the whole, 49 feet square. On four sides of 
caused by madder. There bad been a great change made in the the base enriched panels are sunk, and bordered by breadths 
process used in calico printing works during the last few years; | of coloured tiles. n one of those panels are carved the arms 
arsenic had come into use in great quantities, which increased the | of the late Earl, with an inscription to his memory engraved below, 
deleterious character of the refuse, A very little additional outlay | as follows:—* An affectionate tribute to the memory of Francis Eger- 
would render the present process innocuous, Professor Miller, of King’s | ton, first Earl of Ellesmere, K.G., from the tenantry, servants, carriers, 
College, London, and Dr, Lyon Playfair, of the Edinburgh University, | and others connected with his landed and trading interests, 1860.” 
stated that they had discovered arsenic in water obtained from the | The shafts of detached columns are formed of marble, with carved 
George Inn, Stockport, which was supplied by the Waterworks’ | caps and moulded bases. Above are arches of blue and red bricks, 














Company. The quantity was small, Professor Miller also found in | 
the water carbonate of lime, carbonate of magnesia, ana oxide of | 
iron, which were all precipitants of arsenic. Mr. Grove, for the | 
defendants, said i¢ bad been found that ten grains of solid matter issued 

from the defendants’ works, and this was only four grains in excess | 
of the normal condition of the water. Could it be pretended that 
this inappreciable amount could contaminate the Stockport Water- | 
works at a distance of 13 miles? Between the defendants’ works 
and .the waterworks there were no less than 103 other works of 
various descriptions, in which arsenic and all sorts of similar ingre- 
dients were used, He contended that no proof bad been adduced 
that the contamination of which the plaintifts complained was the 
result of what issued from the defendants’ works, and it was for hem 
to satisfy the jury of this fact before they could establish their case. 
He ridiculed the notion that arsenic found to the extent of one-sixth 
of a grain could be said to exist to a dangerous extent, when it was 
well-known tbat it existed in almostevery kind of water; and when, | 
by the presence of carbonate of lime in the river, and arsenic that | 
might exist must be rendered perfectly innocuous. If such actions | 
were persevered in, there must be an end to all kinds of manufacture ; | 
and on the strength of the case of “ Hole and Barlow,” he submitted | 
that the trade carried on by the defendants being conducted in a 
proper and convenient place, they were not liable to be interfered 
with, even though some slight inconvenience might accrue to others. 
Mr. Daniel Stone, professor of chemistry at the Royal Manchester 
School of Medicine, had been engaged by the defendants to ascertain 
whether any arsenic was to he found in the water or the mud near 
the works, and, if found, to devise a remedy. By his reeommendation, 
phosphate of soda was substituted for arsenic in the process of the 
manufacture. A large filter bed was also made, into which to return 
the refuse water of the dyeing liquor. He had seen the filter beds at 
work, and they were sutlicient to prevent, except to an inappreciable 
extent, the escape of any arsenical compound. At the Stockport 
Infirmary he found no traces of arsenic in the water. The baryta 
works, which had been mentioned, were works for the manufacture 
of chemicals, which were extensively used in a‘ulteration. Dr. 
Taylor, professor of chemistry at Guy's Hospital, said that carbonate 
of lime was to his knowledge used as an antidote for arsenic, Arsenic 
existed in rivers which passed over aqueous districts. He was of 
opinion that the colouring matter spoken of as issuing from the 
defendant's works would be destroyed by being mixed with lime, and | 








a ee remmenne 


| eanopy, crocketed and finialled, the spaces being filled in with trefoils | 


| being the same as that of which the hall is built. The whole of the 


| the town. 


surmounted by a crocketed and finialled canopy. Between each pair 
of buttresses is an arcade, with marble shaftlets and trefoiled heads ; 
and at the four angles, over the buttresses, rise detached moulded 
pedestals, bearing carved lines and gilded vanes. At the bottom of 
the octagon, on each face, is a window, surmounted by an enriched 





and carvings. The shaft itself is filled with trefoiled lights. At the | 
top of the shaft an observatory is constructed, and lighted on each | 
face by deeply-recessed windows. The shafts of the windows are of 

marble, and a wrought-iron railing surrounds the balcony. The finial | 
and vane are also of iron, the spindle being brought through the top 
stone, and bolted to a cross-bar. Hollington stone has been used, 


lights in the tower are filled with “ Moore’s patent shadow raised 
glass,” a description of coloured glass which has only recently come 
into use. The lights in the base were the gift of Mr. Fereday Smith, 
and those in the observatory were presented by the workpeople in 
the Worsley Yard. The architect was Mr. Webber, of the Adelphi, 
who has also been the builder, according to the terms made by the 
committee. The cost has been between £1,900 and £2,000, which is 
covered by subscriptions to the amount of £2,100. 

A strike has taken place among the Halifax masons, who are en- 
deavouring to get a reduction of their terms of labour from 574 hours 
to 51} hours per week. The Lee:ls masons have also differences with 
their employers. 

At the half-yearly meeting of the North-Eastern Railway Com- 
pany, held at York, on Friday, the chairman, referring to the large- 
ness of the item of “stores,” which amounted to £184,292, said 
this arose in great part from the accumulation of old rails which they 
had been unable to dispose of owing to the unfavourable state of the 
market; and should this depression continue the directors would 
probably, by the process of re-rolling and ‘ steeling,” render the old 
rails fit for use again on portions of the line requiring repair, 

The Leeds town council have voted a sum of £12,500 fora new 
corn exchange in that town, in accordance with plans prepared (in the 
Anglo-Italian style of architecture), by Mr. C. Broderich. The build- 
ing is expected to be a valuable addition to the public ornaments of 


The central committee formed for promoting a ten hours’ movement 
among railway engine-drivers and firemen, met on Sunday afternoon 





at Manchester. Communications from various districts were read 

giving an encouraging account of the progress of the cause in public 
favour and amongst the men themselves. On several lines the 
position of the men, and the hours they have to work, had been con- 
siderably ameliorated, and in many instances offers of assistance from 
influential public men had been read. The locomotive superintendents 
have been memorialised on the subject, and a general meeting of the 
men is to be held within the next fortnight, to consider what further 
steps shall be taken to secure a limitation of their hours of labour. 








PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra 
sizes are c for at the rates agreed by the trade, Brokerage 
is not charged for buying except on Foreign Tin, . 























Dis. | 
cols ora 4 8 4 Dis. 
RON, English Bar and Bolt:— {RON, Swedish, In. he. 
in London...........prin}6 76 3 ane tee oy 
m Wales.......000+. » 51236 , | RussianCON Dtoarrive,, 1610 0, 
in Liverpool........ » 8 26 ,. | STEEL, Swedish Keg, ham. ,, 1815 0 |, 
2.2 )Staffordshire Bars... ,, 7100 1 | Ditto, rolled -— 0; 
S 5 [Sheeting ~Sriy» 9 60 ,, ‘- a 
3e\ Dbl. | ESTEE» Wd ,, Onett 
SS /Hoop..... Jitas » 8190 , 0 
E 3 |Red. round §e.2~- 7e s 0", 
AglNailRodsaizsS2, 71290 |, ac 
SHIPPING IRON). 3 ~ | 
Staffordsh. BarsJ== 2 8 00 % ee 
Sheet, Single ..... Bee Slo n;. 
Double. He e 2 89 ,, i fe 
Jo se sens so» 8150 ,, 114, 
Rod, Round. Su 7150 ,, 9. 
Nail Rod, Sq . vee ri 
[KON, Rails,in Wales, cash » 5 7 6 nett a 
” * months, 5100 ,, 0, 
in Staffordshire», 7 00 ,, © 
Railway Chairs, in Wa oo 0, 
-~ inc 3176 | eo, 
Pig No. 1, im Clyde .. 2110 j Sheet .... Ow 
3-5ths No.l e108 TIN, English 0, 
No. 3... 2120 , Bar » ° ed 
No.1, in Wal $64 Refined, ;.; fa 
No.1, in Tyn Se Foreign Banca..... Onett 
Ditto, Forge .......... 290 , Straits.......... 04 
Staffordshire Forge Pig t 
(all Mine), at the), 3150 ,, S.. 
Bagg So W.,nom.. § 6,, 
el forge Pig (all ” 
Mine), at the fh - 3100 ,, H ” 
Acadian Pig, Charcoal... » See .f 
Beote ig, No. 1, in 
doa eee ae = 350, - 
60 





RalILs continue as last reported. 

ScorcH Pi¢-1rkon advanced from 52s. 6d. to 53s. about the middle of the 
week, but has again given way, and now closes at 52s. for cash Mixed 
Numbers Warrants, and 53s. three months open. 

Spevrer.— Some sales reported at £20 12s. Gd. and £20 15s. ; the market 
closing very firm at the latter rate. 

CorPer.—On the 14th inst, the smelters announced a reduction of 4d. 
per lb. on manufactured, and £4 103. on cake and tile. 

LEAD much firmer. 

Tiy.—English good demand, Banca quiet at £136. Straits in fair 
request at £132. 

1IN PLatTEs without alteration, and but little doing. 

MOATE and CO., Metal Brokers, 
16th August, 1860, 65, Old Broad-street, Loniton, 
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SCOTCH PIG IRON REPORT. 
No, 1 wre +s «+ 55s. 6d. f.0.b, Glasgow. 


» 1 GM co oo Ma OF os do. 

» 3 Do. oe es 503. 6d, pa do. 

M. Nos. Do. ee oe 503. Od, is do. 
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MANUFACTURED IRON, 


Bars,Govan .. .. .. «. 4&7 15s. Od. less 3 per cent. 
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Do. Best... eo co 89-58. Od 

Plates and sheets .. .. .. £10 

Rails co 00 co ec co &7 &. Od, 
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, Guascow, 15th August, 1860. 


Since or last the pig-iron market has experienced a gradual decline from 
52s, 6d. cash to 51s. 9d. The latter price having been accepted, prompt 
cash for Mixed Numbers Warrants to-day; closing, buyers dls. 9d., 
sellers 51s. 10}d. 

For shipment the demand is good, but vessels are remarkable scarce. 

Exports last week were 12,871 tons, against 13.433 tons in corresponding 
week of last year. Suaw aNp Tuomson, Metal Brokers. 





Tue Wutrworti OrpNaxcz.—We published last week, on the 
authority of the Morning Chronicle, a statement to the effect that 
the select committee had determined to report adversely to Mr. 
Whitworth’s cannon. Our anticipations, expressed at the time, have 
proved correet, and it now appears that there was not any foundation 
for the statement in question. 


Mitkixe By Macutnery.—Not exactly by a steam engine, nor 
by water-power, though that is in favour with milkmen; but bya 
machine driven by hand-power. In short, a hand-pump, moved by 
two handles, like the hand-bellows, and performing the operation by 
the principle of an air-pump suction. ‘The machine is attached to a 
pail, and set on a ae under the udder, the four teats inserted in 
four tubes, and the pump operated, and the milk drawn and con- 
veyed by a conductor into the pail, the inventor says, in a 
marvellously short time; say three minutes for an ordinary cow, 
milking entirely clean, and without injury to the cow; in fact, he 
says, to her advantage, as it is beneticial to have the work done 
quickly; and the machine is intended to do it quicker than it is 
possible by hand. It is said, also, that cows stand this machine 
milking more geatly than by han. At any rate, the contrivance is 
an ingenious one, and, we have no doubt, will work. Its practical 
utility we cannot vouch for. We only chronicle the fact of the 
recent invention of a milking machine. ‘he manner of its construc- 
tion is simple enough. It consists of two diaphragm pumps made of 
tin and india-rubber, so arranged as to be easily taken apart for 
washing. The teat-cups are made tapering to tit any size, and 
attached by flexible joints, so as to be spread apart to suit wide- 
spreading teats, or those more contracted. It is possible that it will 
prove a very useful invention. If so, we presume that farmers will 
hear more of it.—New York Tribun 
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ON THE MECHANICAL EFFECT OF COMBINING 
GIRDERS AND SUSPENSION CHAINS, AND 
THE APPLICATION OF THE SYSTEM TO PRAC- 


TICAL PURPOSES. 
By Perer W. Bartow, F.R.S. 


Art the meeting of 1857 a paper was read by me on this subject, 
my attention having been directed to it from being required to 
investigate (as engineer-in-chief to the Londonderry and Enniskillen 
and Coleraine railways) the best mode of connecting the railways 
across the river oe in combination with a road bridge. The 
depth and bad bottom of the river led me to recommend a suspension 
bridge combined with a girder; and in order to investigate the strain 
and the amount of girder-power required to cure the oscillation and 
wave, the model was made which I now submit to the meeting. 

The design, when submitted to the commissioners of the road 
bridge, was approved by Sir William Cubitt, then their consulting 
engineer; but some doubts having been suggested as to the fitness of 
suspension bridges for railway traffic, the question was submitted to 
Mr. Hawkshaw, who recommended the girder bridge now in course 
of erection by the road commissioners. 

It is, no doubt, the safest course for an engineer to recommend what 
has been done before, and to avoid experiments; but this, it is sub- 
mitted, does not render it less desirable that the subject I now bring 
before you should be understood as a mechanical question, as it is 
admitted by the strongest opp ts of ion bridges that they 
are practicable and advantageous when large spans cannot be avoided ; 
and we have as a fact the Niagara Bridge, of 882 ft. span, con- 
structed principally of timber, in a situation exposed to severe 
hurricanes, which has carried over for six years the heavy goods and 

assenger railway traffic of the New York Central and Great 

estern of Canada railways. 

It is not, however, in cases where large spans are indispensable 
that this principle of construction is alone advisable. In the case of 
the Londonderry Bridge it is not impracticable to construct piers in 
the river, but they are attended with serious risk and cost, and inter- 
ruption to the navigation, which, in the opinion of Sir W. Cubitt, 
might have been avoided, and a superior engineering work made at 
less cost. 

The same thing occurs in London. The Hungerford Suspension 
Bridge has become the site of a railway extension, and it is at once 
assumed that for railway purposes it is inadmissable; and this 
bridge, so ornamental to the river, is to be superseded by a girder 
bridge, with numerous piers in the river—in my view, because the 
mechanical effect of a combination of chains and girders is not suffi- 
ciently understood; and for this reason I desire to press the investi- 
gation of the subject. But referring again to the Niagara Bridge, 
which is 822 ft. in span, and of which the girder portion is of timber 
— if this bridge will stand heavy railway traffic, can it be doubted 
that a bridge entirely of iron of the best quality, or the improved 
material, puddled steel, can with safety be constructed of much larger 
spans. 

Put it is not only to avoid the difficulties of rivers that a success- 
ful suspension girder bridge would be useful, for in many cases 
valuable property may be saved, and even the difficulties of dealing 
with the crowded traflic of the streets of London very much dimin- 
ished. A suspension girder bridge of spans of 2,000 ft. is Lemaper | 
practicable, constructed with superior metal, as my experiments will 
prove, but 1,000 ft. is sufficient to meet the difficulties of the case ; 
the lines of railway can thus be easily carried across a crowded 
city, at less cost and with less destruction of property than by 
underground railways, or any other means that has hitherto been 
suggested. I shall speak subsequently more in detail of the cost and 
practicability of such lines of communication, but it is necessary now 
to say a few words to justify my claiming the attention of the asso- 
ciation to the subject. 

The principal cost of a structure consisting of a series of openings 
will be the suspension wires or chains and the towers. The amount 
of girder power to cure the wave and oscillation will not be found, 
as my experiments will show, to be a serious addition to the cost ; 
and the item in ordinary suspension bridges which forms the largest 
proportion of the cost, the anchorage, will here be divided over 
numerous openings. With reference to the chains or wires, the most 
ready estimates will be deduced by reference to any existing struc- 
ture, and I select the Niagara Bridge as the only one tested by railway 
traffic. Here we have a section of 242 in. of wire, with a weight of 
810 tons, and a span of 822 ft. In a series of spans the suspension 
chains, irrespective of the towers, would form fully half the weight 
of metal in the structure ; and assuming a price of £40 per ton, we 
have £12,400 per opening as the cost, assuming that for the em 
poses of omnibus traffic we require an amount of strength which 
has been found suflicient in a locomotive railway of heavy traflic, 
combined at the same time with a separate carriage road communi- 
cation. 

The rule for ascertaining the sufficiency of railway bridges, 
adopted by the officers of the Board of Trade, is to estimate the 
strain produced by the greatest weight which by possibility could 
come on the bridge throughout every part of the structure, which 
should not exceed one-fifth of the ultimate strength of the metal. 

The strength necessary therefore depends in a great measure on 
the mode of traction adopted, and it is, therefore, a very important 
question in this case to consider whether the locomotive steam engine 
is the best mode of traction where the traftic will be entirely of an 
omnibus character, requiring trains as frequently as every four or 
five minutes to give etlicient accommodation and relief, but of the 
lightest character. Parsey’s air engine and the atmospheric system 
may be well adapted to the purposes of such traffic; although they 
may be justly cond d as inapplicable to ordinary railway traffic, 
pan 4 possess advantages where the traction power required is not 
such as to exhaust the reservoir of power too rapidly, which will not 
be the case in the present application, partly because the trains will 
be very light, and partly because at every pier or tower small 
stationary engines will be used, for the purpose of raising the pas- 
sengers from the surface of the ground to the platform of the railway, 
which would furnish a supply of compressed air for the renewal of 
the reservoir of the air locomotive. 

Without entering further at present into the question of the prac- 
ticability of this suggestion, or whether the atmospheric or other 
stationary system may te used, I will assume that such a system of 
traction is adopted, or that a locomotive of half the weight only of 
ordinary locomotives is required, and, therefore, the ultimate weight 
which might arise on such a bridge would not exceed one-half of 
what might occur on a railway bridge assuming the extreme case, as 
to be loaded from end to end with locomotives. It is generally 
believed that a bridge for ordinary road traflic does not require to be 
made of the same strength as an ordinary railway bridge; but this 
I believe to be an error. A railway bridge covered from end to end 
with locomotives is a possible strain to which it may be subjected, but 
in a large span it is a less possible or probable contingency than that 
of a road bridge being densely packed with pas-engers or soldiers, b 
which a greater actual weight would arise in bridges 30 ft. wide, wit 
a greater amount of vibration. 

It is true that many failures have occurred in suspension bridges, 
which have much shaken public confidence in them, but it is only 
necessary to examine the causes of their failure to see that they 
were the certain results of the defect of construction; and when 
these cgses are examined they become evidence of the advantages of 
the principle, not of its defects. If road-like railway bridges had 
been constructed under the supervision of the Board of Trade, not a 
single failure would have occurred; but as these bridges have been 
constructed with from one-sixth to one-eighth the section of iron 
that the Board of Trade would require, without any means of cor- 
recting the wave and vibration, it is not surprising that they have 
failed, but rather that they have existed so long, and that some of 
them now exist. 

The public may rest satisfied that any bridge which has obtained 
the approval of the Board of Trade is not only sufliciently strong, 











reside under them as under the roof of a house; and it is in accord- 
ance with these rules that my estimate is formed. 

The section of metal in the suspension chains or wires required for 
a double line of railway, with a span and depth equal to the Niagara 
Bridge, with girders constructed of good iron, to comply with the 
Board of Trade rule, would be more than 240 in.; and I propose to 
adopt this section, that is to say, to give the same strength to my 
structure for light railway passenger traffic as has been given to the 
Niagara Bridge, which has a cond quammmmieatien in addition to a 
heavy railway traffic, in a situation exposed to the most severe hurri- 
canes. We thus arrive approximately at the main cost of the struc- 
ture, viz., the supporting chains, which will contain 2,000 tons per 
mile, which, at £40 per ton, will be £80,000. 

We have next to consider the cost of the towers or piers, which I pro- 

se to construct of wrought or cast iron ; and we have at the Crystal 

‘alace an example of a similar structure, from which the cost may 
be deduced. These towers are 220 ft. in height, and support 1,800 
tons of water at the top. The towers required for such a bridge will 
not have so much weight to support, and the height will not exceed 
150 ft.; and allowing the same section of metal and strength, the 
cost will not exceed £10,000 each tower. 

The next large item.is the cost of the girders and the platform 
necessary to prevent the undulation or wave—a necessary addition 
to every suspension bridge, but one which has hitherto been gene- 
— neglected ; and thus bas arisen the want of confidence in a 
mode of construction which admits of numerous applications of 
great public importance. 

The investigation of this part of the subject is the immediate 
object of this paper, as the strains and necessary weight of metal in 
the main suspenders has been long investigated and fully esta- 
blished; but for the purposes of the approximate estimate [ shall 
only here state that a weight of metal equal to chains will be found 
to be sufficient at a cost of £60,000; and thus a total cost, allowing 
for land and other contingencies, of £300,000 per mile would carry 
such a structure through the densest part of London—a sum small 
compared with the object to be attained, and which would probably be 
much reduced on further investigation, as it accomplishes the object 
of railway communication with less destruction of property than a 
tunnel, which will be unavoidably most unpl t for p gers, 
and more objectionable for the ——- of steam and locomotive 
power than a viaduct, where, if Parsey’s system does not admit of 
practicable adoption, light locomotives may without difficulty be 
used. Iam, however, dwelling more on this part of the subject than 
the title of my paper justities, my object being merely to show that, 
if a system of larger spans can with safety be established for railway 
purposes, there are so many instances of useful application to the 
public, that the subject is deserving of serious investigation. 

General Remarks upon the Construction of Bridges of Large Span. 
—Bridges may be divided into three classes :— 

Ist. The Arch, a structure in which the supporti material is subjected 
to compression alone, but which contains no rigidity in itself, 

2ud. The Suspension Bridge, in which the supporting materiai is sub- 
jected to extension alone, which also contains no rigidity in itself ; and, 

3rd. The Girder, in which the material is subjected to both extension and 
compression, of which there are two varieties ; one, which is subjected to 
diagonal strains, as the lattice, Warren, and tubular girders; and a second 
in which all the strains are confined to the upper and lower webs, as in the 

w and string; and Mr. Brunel's new girder, which is a combination of an 
arch and a suspension chain, each doing half the supporting duty, 

The second variety is the most simple form, but has no more 
rigidity in itself than an ordinary arch or suspension bridge. 

Of these three systems the girder necessarily requires, from com- 
bining compressive and extensive resistances, a much larger amount 
of metal than either of the other systems, which will be rendered 
evident by a simple investigation and by a reference to existing 
structures, 

In an ordinary arch the compressive force is resisted by the abut- 
ments, which in no way add weight or strain to the metal; but, if 
the arch is converted into a girder, it can only be done by adding a 
tie-bar, the arch having then to support its own tie or substitute for 
an abutment in addition to its own weight. 

In a suspension bridge the tensile force is resisted by back chains ; 
and, if these are taken away to make it a girder, a compression-tube 
or bar has to be used as a substitute for them (as in the Chepstow 
Bridge), which tube becomes in large spans, with its supports, by 
far the largest portion of the structure, and destroys the bridge by 
its own weight, the weight of metal being fully doubled to produce 
equal strength, and quadrupled to produce equal stiffness, if loaded 
equally all over. 

It is thus evident that, if you convert a girder into an arch or 
suspension chain of the same depth, you at once dispense with half 
the supporting material, from duty being transferred to the abut- 
ments or anchorage, and being double the stiffness. Thus, theoreti- 
cally, an arch will produce the same saving as a suspension chain, 
but it is not so in practice, because there is much greater difliculty 
in dealing with compression than with extension. In the latter case 
the strength is correctly measured by the section of the metal; but 
where you have compressive strains to deal with, wrought-iron is 
liable to buckling, and you thus cease to have any true measure of 
its strength and power of resistance, a difficulty which arises not 
only in large iron arches, but occurs also in deep girders, and thus 
limits the extent of their application. 

Mr. E, Clarke, who published an account of the Britannia tube, 
concludes his investigation of the subject by arriving at a similar 
conclusion, in which he, no doubt, also expresses the views of Robert 
Stephenson. In speaking of the limits to which tubes similar to 
the Britannia wold be carried out, he says:— 

If the dimensions of the section remain constant, and the length only 
were increased, the tube would break with its own weight when it became 
about 850 ft. long. 

But if the dimensions of the section were also increased, so that the tube 
retained the same proportions, becoming then a similar tube to what it is 
at present, it would break with its own weight when it became about 
1,570 ft. long. The depth of the tube would, in this case, be 100 ft., the 
breadth 48 ft., and the weight 62,000 tons. 

Other curious properties of similar tubes may be determined from the 
preceding reasoning ; but in practice these theoretical limits cannot be 
approached. The impossibility of construction, the rapid increase in the 
weight of the requisite pillars for any great extension of depth, the necessary 
additions for preserving the general form of a large structure, considered 
merely as an edifice, independent of its action as a beam, and the great 
crushing strain to which the bearings would be subjected, are all elements 
increasing in a high ratio with the dimensions, and rendering impossible on 
similar principles any structure of much greater magnitude than the 
Britannia Bridge. This will be evident if we call to mind that in that tube 
21 per cent. of the whole weight of the sides is already consumed in stiffen- 
ing them; and not only would the weight of a larger structure increase as 
the cube of its length, but it would also require a much larger percentage 
of stiffening plates in the sides, for as the pillars increase in height the 
weight increases as the cube of the length, while the strength is only as the 

uare. 

+ this respect the ordinary suspensi ap I considerable ad- 
vantage over other structures, for the strain being wholly tensile, the laws of 
pillars do not come into operation, and such bridges may be safely con- 
structed of magnificent dimensions with little material. 

These advantages, however, at once disappear when the horizontal strain 
is resisted by a pillar forming a portion of the structure itself, as in the 
case of the Chepstow Bridge ; and the limits of such a system are nearly 
Similar to those of a tube; the weight per foot run increasing nearly as the 
square of the length, and therefore the weight of the whole as the cube, 

The magnitude of the arch is limited, like that of the beam, by the 
danger of distortion, its stability being dependent on the laws of pillars ; the 
thrust on the abutments becomes moreover a formidable difficulty in arches 
of great magnitude. 

These observations, in which I fully concur, are very important. 
It must be admitted on all hands, that a structure whose direct 
strength depends on the resistance to the extension of iron is safer 
and of greater strength than one which depends upon its com- 

ressive resistance. First, because the extensibility obeys known 

jaws, and metal is superior in tensile strength; secondly, for the 
reason above described, that you avoid the necessity of loading your 
bridge with material to produce compressive resistance; and thirdly, 
because the deflection varies nearly as the square of the depth, and 

ou can have increased depth in a suspension bridge with little 








- y 
but much in excess of the necessary strength, and they can assafely , additional material and cost. A comparisou of existing structures 
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will at once prove this; and as an example I will mention that the 
two tubes of the Britannia Bridge contain 2.500 tons of ys om | 
material in a span of 460 ft., while the Niagara Bridge, of eq 
strength and of 822 ft.-span, contains only 310 tons. 

In the face of such undeniable facts, it is surprising that a system 
of parallel girders for large spans has becn adopted, the safety of 
which, as regards direct strength, is not so certain, because you 
depend on compressive resistance, which may suddenly fail from 
buckling, as you cannot estimate where it will occur from experi- 
ments on a model; and you are, therefore, only certain of the 
strength of your structure as far as you actually test it, and have 
not that margin of the excess of certain strength to allow for dete- 
rioration which it is desirable to obtain. 

As these advantages of suspension structures must be obvious, the 
question at once suggests itself, why have they been abandoned for 
railway purposes, where safety is so important ?—the only answer to 
which is, the supposed impracticability of curing the oscillation and 
the wave produced by a passing load; and it is to the investigation 
of this important subject that my experiments and observations are 
directed. 

The tirst objection, that of the oscillation or swinging produced by 
a hurricane, is not a serious one, as the force of wind can only occa- 
sion mischief in bination with its action on the timber platform 
of the bridge, producing undulation and waves, and has been cured 
by Mr. Rendel by the addition of a girder parapet of wood. It 
could not occur in bridges with an iron platform, and stiffened by a 
girder of good iron, presenting comparatively little resistance to the 
wind; and I have therefore reduced my experiments alone to the 
cure of the wave. For the purpose of my experiments I had a model 
made, which represented one opening of the intended Londonderry 
Bridge, wy of the intended size, the length between the towers 
being 134 ft., which, it is submitted, is of sufficient dimensions to 
deduce accurate results when large compressive strains are not the 
subject of investigation. 

To illustrate the object of my experiments, I will again explain 
that a suspension chain per se has no rigidity in itself—a weight 
placed on any part will instantly distort the tigure, and the plat- 
form will take the form of a wave; and thus the numerous brid, 
erected on this principle, without a means of correcting the distor- 
tion, are unfit for the purpose of traftic of any kind, e obvious 
correction for this undulation, which has been adopted by Mr. 
Rendel and Mr. Roeblin with s8, is a girder attached to the 
platform of the bridge, so that the weight is distributed, and the 
wave is diminished to such a degree as to be unobjectionable in 
practice; and the mechanical question for consideration is, the 
amount of wave which will arise with a girder of a given depth and 
section of iron. Previous calculations and experiments on girders 
enable an estimate to be made of the deflection of the girder of a 
given length with a given weight; and therefore the deflection of 
any girder intended to be attached to a chain can be calculated, It 
thereiore occurred to me, that if the relation between the deflection of 
a girder attached to the chain and that of the same girder unat- 
tached, could be obtained, that we should be able to ascertain 
precisely what girder to allow to a chain so that a given load would 
produce a given amount of deflection. For this purpose I made a 
series of experiments upon girders of diflerent kinds, attached and 
unattached to the chain; and the following are the results ar- 
rived at :— 

I decided, in order to magnify the wave, and make its amount 
more distinct, to have a girder made of angle-iron 4 in. thick, and a 
quarter the depth of the former girder, but simply suspended from, 
and not attached to the chain. 

The deflection of this girder without the chains, with a load of 
42 lb. placed on the centre, was 12 in. 

The deflection of the wave with the chain attached, and 227 lb. 
distributed over the girder, when the weights were placed at } from 
the high tower, were with 








4 from high tower. Centre. } from low tower. 
Ib. in. in, in. 
56 —°10 — OL + U5 
112 —'20 — “04 +12 
168 — 238 — 06 + 16 


Experiment 2.—In this case the weights were placed at } from the 
low tower :— 


56 + 06 — OL —12 
112 +15 — 05 —25 
168 +18 — 07 — 36 


The deflections here averaged ‘32 in, with 168 lb, equal to *08 in. 
with 42 lb., or », the deflection of the girder without the chain, 

The deflection of the Londonderry girder, deduced from the mean 
results of the deflections of the Boyne Viaduct and Newark Bridge 
and the Britannia J‘ube was 3% in., with 100 tons in the centre 

# = 2-20 in., the detlection here indicated in the Londonderry 
ridge with 100 tons placed at } the length of the girder. 

It was still obvious, from the deflection at the centre and little rise 
exhibited in the wave, that the stretching of the chain to bring the 
metal surfaces to bear still sensibly influenced the result; and 1 had 
another wooden girder made, consisting of a plank 7} in. in width 
and 4 in. thick, in order to still more magnify the wave, aud to 
diminish the error from the stretching of the chain. 

The deflection without the chain attached was 1°48 in, with 10 lb. 

Experiments with the Chaia uttached.—W ith 56 Ib. placed at 4 from 
the high tower on the girder which was previously quite unloaded, 
the deflections were, at 

} from 3 from § from 4 from § from 3? from 3 from 

high high high high high high high 

tower. tower. tower, tower. tower. tower. tower. 
in, in. in. in, in. in. in 

—3l1 —48 —32 — 02 +°22 +°29) +415 

Experiment 2.—10 |b. being equally distributed over the girder, and 
56 lb. at } from high tower :— 

— 28 —42 —25 +04 + 23 +°28 +20 

Experiment 3.—150 1b. all over, weight in same place :— 

—20 —3 —20 +02 +20 +23 +414 

Experiment 4.—193 |b. equally distributed, 56 1b. as before :— 

—18 —“%8l —17 +05 +18 +°20 +14 

The deflection here indicated, with the model loaded with a weight 
representing 96 tons on the — (which experiment was several 
times repeated) was ‘31 with 561b. = °055 with 10 lb., or sy of the 
deflection of the girder without the chain; 33 = 1:27 is therefore the 
deflection of the wave indicated by the experiment of the London- 
derry Bridge with a load of 100 tons at 4 from the tower. 

To obtain the comparative rigidity of the experimental girder : 
we have here—as 206 Ib. : 10 lb. :: 1 in. : ‘0485, the deflection of a 
1-48 1 
i Odeo °F 305 
experimental girder; PA X 83 = ‘385, the deflection by a weight 
en the bridge of 56 X 33% = 27 tons. 27: 100 :: 335: 127, the de- 

flection as previously calculated. ' : 

This result being so much at variance with the general view of 
the subject, although very nearly in accordance with my calculations, 
I determined to verify it by a smaller girder, 6 in. by 4 thick, which 
would render the wave still more visible, the observations being 
made with great nicety. 

The deflection at the centre, when not at‘ached to the TT!) was 


true model with 10 Ib. represents the rigidity of the 


2:375 in. with 81b. Girder attached to the chains, 193 lb. 
equally distributed over it: the deflection, with the weight placed 
from the high tower, was— 
} from high tower. 
Ib, in, in. n 
56 — 64 +13 + 53 
Fzperiment 2.—With 56 lb. at the centre of the bridge, the de- 
flection was — “30. , 
The deflection of the wave here exhibited at } of the length, with 


Centre. 4 from ~ tower, 
i 
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bridge loaded to a weight equivalent to 100 tons on the actual 
bees eth experiment bao saponted several times with the same 
), was 0°64.in. with 56 lb.; the deflection without the chains 
being 2°375 with 8 Ib., or twenty-five times the amount. ; 
. In determining how far this result was effected by the resistance 
produced by the change of figure in the curve of the chain, I removed 
all the weights from the plank, and found the result as follows, with 
56 Ib. at } from the high tower :— 


} from high tower. Centre. 4 from low tower. 
in, in. in, 
—— ‘85 + 20 + ‘75 
With 56 lb. placed } from low tower :— 
+ ‘61 + 12 — °86 


From this experiment it appears that the deflection is decreased 
b londtere the bridge to ay of that of the girder unattached, and if 

e ehatin were without bn it would be still further reduced ; in 
practice, however, the weight on the bridge will much exceed that 
en a model, and ii will be the least amount that will arise, a result 
so at variance with the pre-conceived notions of many engincers that 
it is to be expected in some instances it will be received with incre- 
dulity, but an investigation will show that the result is in accord- 


Sw ie 
ance with the law & = a constant quantity. 

If the girder were supported only in the middle, the deflection of 
the half pirder would be 4. but as one-half of the girder cannot 
deflect without the other half rising, from the action of the chain, 
it is reduced to yy; but the girder is not supported at one point 
only, but at various points, which will still further reduce the de- 
flection, 

Professor Rankine, who has arrived at the result by investigation 
alone, makes yy to be the true ratio, which I have adopted, and cal- 
culate the necessary dimensions of a girder as follows:—I1t being de- 
termined by the Board of ‘Trade what amount of weight should be 
the test to produce a given deflection on half the girder, we ma 
derive from existing girders the weight which must be given io suc 
a span as the Niagara Bridge to reduce the wave to a given amount. 
Let us assume, for example, that 200 tons on one-half the span shall 
not produce a wave exceeding 2 in. To deduce the result from the 
Boyne Viaduct, we have the ascertained fact that in a girder of 
264 ft. span the deflection with 540 tons all over was 1°9 in. 

The deflection, if of the length of the Niagara Bridge, would have 


been 2643 ; 2803: ; 1-9: 57 in., 7 = 2-11 in., is therefore the deflec- 


tion which would have been produced by a weight of 240 tons, and 
therefore-200 tons would produce *79 in. deflection. 

The weight of a gir‘er ef the same section as the Boyne Viaduct 
would be 932 tons; 264: 820: ; 300 : 932 tona, and, to produce 2 in. 
deflection, 368 tons, if made of ordinary iron, but if made of superior 
metal the reduction of weight will be in proportion to the increased 
strength. 

To obtain the result from the Britannia Tube, we have as an 
ascertained fact that its weight is 1,600 tons, and that its detlection 
with 200 tons all over is 1°25 in,; 2403: 8209; : 1°25: 7-04. The 
weight of the tube of 820 ft. long would have been 2,852 tons, The 
deflection, if attached to a chain, as 26 in. 

The weight, therefore, to produce 2 in. deflection with 209 tons 
will be 370 tons, which nearly agrees with the calculations for the 
Boyne lattice-bridge. To compare the Britannia Bridge with a 
suspension girder of the same span, and to produce the deflec- 
5+ weight of the chains = 590 tons. 

Concluding Remarks.—By the above calculations we arrive at the 
result that spans much above 820 ft. may be constructed even 
without improved metal where girders are not practicable; and that 
in large spans, where they are practicable, a suspension oo 
tested with the same load and to the same deflection, will only 
require cne-fifth or one-sixth of the metal, and will be a safer struc- 
ture, from depending on the extension of the material. This result 
is the more important, because the advocates of parallel girders have 
acted on the assumption that the construction of a piattorm 450 ft. 
long, sufficiently rigid for railway traffic, almost amounts to the 
construction of a girder itself. 

When my paper was read at the Dublin meeting of the British 
Asso :iation (1457), there were several girder engineers present, but 
no observation was made during the discussion upon the especial 
object of my experiments, exceyt by Professor Rankine, who, as I 
betore observed, investigated the subject on this point, and arrived 
at nearly the same result. The only observation made by other 
enginvers was to the etlect that there would be some oscillation or 
motion which could not be arrived at by mechanical investigation ; 
but without any denial of the truth of the deductions of my experi- 
ments. 

Now I venture to contend that the amount of deflection of a given 
girder with a given weight can as clearly be arrived at by investiga- 
tion when it is attached, as when it is unattached, toa chain. There 
may be practical points more in favour of one mode of construction 
than another, which [ am prepared, as a practical man, to discuss, 
but these are questions rather for the Institution of Civil Engineers ; 
and whatever these Syoes failures may be, there must be a 
certain deflection which arises with a given force or weight applied, 
and it is this, the first and most important inquiry in every 
mechanical structure, which is alone the subject I am now desirous 
should be investigated and understood. 

With reference to any supposed practical objections (> suspension 
structures when applied to railways, even when the wave is cured, I 
will only observe, having had great experience in railway construc- 
tions, that | am unable to form an opinion without farther explana- 
tion of what is referred to. Although some railway engineers 
adbere to the idea that no weight of girder will make a chain rigid, 
yet some of the most eminent men have expressed a contrary 
opinion. ‘Telford, with whom IL had the honour to serve for a time 
as pupil, and Sir W. Cubitt, whom I also served several years as 
resident engineer, and who has had great experience in railways, 
were both fully satistied that the suspension construction might be 
adapted to all descriptions of bridges, 

The late Mr. Rendel, who co siructed the Inverness Bridge, and 
Mr. Vignoles, who constructed the Kief bridge, in Russia, have ex- 
pressed a similar.opinion, Both of these bridges had stiffening 
girders of small depth, and the effect, from observations made by 
passing loads (the laverness Bridge baving had a locomotive over it 
on a truck), fully bears out my calculation of the ratio of deflection 
with or without a chain. 

I may add, that in America suspension bridges have been used for 
aqueducts with success, as well as for a railway bridge; and that 
the wave of the Niagara Bridge, which has a girder of wood, is less 
than my calculation would give; in fact, 1 should have doubted 
whether any wooden girder construction could have reduced the 
wave of a span of 820 ft. suiliciently for heavy tratlic, either for a 
road or a railway. 

lt may be true that public feeling is against suspension bridges, 
from the repeated failures arising from want cf metal, and from 
Raving no means of curing the wave; which arises, as my model 
has shown, by the smallest weight applied at any one point; but 
this is only a reason why men of science should look at the question, 
and correct an error which is a check upon useful enterprise, and 
upon the progress of public improvement. 

When alluding to the adoption of a system of large spans for the 
relief of the London traffic, it was not intended to express a decided 
Opinion that it is the best mode of removing the difficulty, although 
1 believe, on mature consideration, it will be found to be so, as the 
objections to the other modes suggested are very great. 

tramways in the streets will be more beneticial than is probably 
expected; but as London streets are generally so narrow, little can 
be done by this system, unless stopping at shops or residences is 
prohibited, except at appointed places. 

The construction of a viaduct, consisting of a series of shops, with 
a railway on the top, and as: ct on each side, as suggested by Sir 


tion, we have 








J. Paxton, would be the most perfect arrangement, but the cost 
would be serious, and the railway must follow the surface of the 
ground, or nearly so, which would rerder the gradients unfavourable. 

The scheme, however, which contends with the greatest variety of 
difficulties, although actually in operation, is the tunnel under 
London. It is expensive, not only from destroying property on the 
surface, but from interfering with and disarranging the sewers, gas 
and water pipes, &c., under the surface. The will be in- 
convenienced by travelling in the dark, and in a tunnel in which the 
atmosphere (being immediately under the surface of a crowded city) 
can be little better than that of a common sewer. An underground 
system has also the objection that the ——- is limited to the 
elevated parts of London, as, if below the level of high water, it 
would be liable to inundation. The use of steam-power is also pro- 
hibited by Act of Parliament, and Parsey’s air engine not being 
ger mame the girder system has, in this respect, as well as others, 
the advantage, as steam-power may be employed if necessary. 

In conclusion, I will, however, observe, that whether suspension 
girders are applicable or not to the particular purpose of London 
traffic, there are many cases where the benefit of railways may be 
extended by a safe and economical system of large spans, where they 
would otherwise be prohibited by the cost of execution; and 
therefore trust not to have been in error, as far as relates to the 
mechanical points, in bringing this important subject before the 
British Association. 





RAILWAY MATTERS. 


Great Nortuern.—The half-yearly meeting of this company 
was held on Saturday at the London Tavern; Mr. E. Denison in the 
chair. — The chairman, in moving the adoption of the report, 
said that during the half year the directors have been under 
the necessity of expending £44,267, which had been added to their 
capital account. The particulars of the outlay were given in the 
report, and if anything further was required he would be happy to 
give it. He asked them to believe that the directors did not spend 
any of the money without the most careful consideration ; and, look- 
ing to the increase of their traffic, he thought they would be of 
opinion that the money had not been improperly spent. The 
directors had not concealed from the proprietors that they had 
incurred other liabilities, as they wished them to be in full posses- 
sion of everything which had been done, or was intended to be done, 
so that it might in every respect be a complete partnership concern. 
One of the auditors had expressed himself perfectly satisfied with the 
manner in which the accounts were kept. It was the request of the 
directors that the oflicers of the company should state everything as 
plainly as possible, give information to the auditors, so that there 
should be no concealment, as the directors were anxious that the 
public who bought and sold the stock in the market should know 
exactly how they stood, and what it was for which they had paid 
their money. As to the working expenses, they appeared undoubt- 
edly high on paper as compared with the expenses of other lines, but 
it was not his duty to make comparisons as to the way in which 
other companies stated their accounts or worked their traffic. He 
believed their officers endeavoured to work the traffic as cheaply as 
they could; and if, consistently with their duty to the shareholders 
and the public, they could reduce these expenses, he had no doubt 
they would, The Great Northern would, he thought, be always 
more expensive to work than other lines; their gradients were much 
more severe than those upon the London and North-Western or the 
Midland. They could easily see that the more severe the gradients 
on a line were, the more difficult it would be for the locomotive 
manager to work the railway economically. The engines could not 
climb up a steep incline without a large expenditure of coal and coke, 
and they could not descend a steep incline without damaging the 
rails to some extent. The least expensive line to work was, of 
course, a complete level. That would to a certain extent account. for 
the working expenses being higher on their railway. The speed at 
which the trains were worked also effected the expenditure. To use 
a racing phrase, it is “the pace that kills.” If they travelled at 
forty or tifty miles an hour, it would, of course, damage the railway 
more than a slower rate of travelling. The question the directors had 
to consider was how they were to get the traffic on the railway out 
of which to pay the dividend. The matter could be easily explained 
to any shareholder who would take the trouble to call at the com- 
pany’s offices, King’s-cross. One of the most important items in the 
halt pag account was for compensation, amounting to £14,75v, 
which was a frightful sum. Those accidents were not attributable to 
any defect in the locomotive or carriage department, or in the perma- 
nent way, but was owing in one case to the fault or mistake of the 
pointsman, by which a Midland train had come into collision with 
one of their trains. The man who caused the accident was a very 
steady man, but he made a mistake, and it appeared almost impos- 
sible, do what they would, to establish a perfect system. The other 
case was that of a heavy excursion train running through the King’s- 
cross station, when the driver was overpowered by the weight of the 
train, in consequence of the guard in the rear not putting on the 
break. That was a kind of accident which he hoped would not occur 
again, but it was not in the power of the company to guard against 
accidents of that nature. The guard was found drunk in the van, 
and it appeared impossible to guard against excursionists giving 
spirits, wine, or other drinks to the men in charge of such trains. 
With regard to the amount of compensation awarded for railway 
accidents, he had no hesitation in saying that railway property was 
most scandalously treated by the law and the juries. The law was 
most oppressive. It seemed most unjust that a man possessed of 
£50,000 a year, and who paid no more for his fare than a man of 
£100 a year, should have the amount of compensation given accord- 
ing to his large income, and not according to what he paid for his 
fare. He thought the mode of assessing damages was most unfair, 
for they gave a man or woman a sum of money which would buy a 
certain amount of annuity, not for the probable life of the individual, 
but for all time. Of course if a man was injured at the age of forty 
or fifty be could only enjoy the income for a short time, as long as he 
live’, which was a limited period. He thought the law ought to be 
altered in that respect; and he had reason to believe that some of the 
judges were of opinion that railway property was too severely dealt 
with in that respect. ‘There had been during the half year an increase 
in the passenger, merchandise, and mineral traflic. He might men- 
tion, with regard to the latter, that the directors had anticipated 
Vice-Chancellor Kindersley’s severe animadversions on the directors 
of the Great Northern Railway, for they had thrown the coal traflic 
open long before that decision was given. ‘Lhe effect of the alteration 
in the coal trade on the line was to improve the traffic of the Great 
Northern; while with respeet to the public, they would find, notwith- 
standing what had been said about monopoly, that the Great Northern 
Railway Company was really their best friend; for, whereas before 
they always got full weight and fair quality of coal, they now got 
lighter weight and inferior quality. They would perceive from the 
report that the gross improvement in the traftic of the railway for the 
past half year had amounted to £62,000, but the expenses had been 
80 great that the net receipts only amounted to £27,805, which, how- 
ever, enabled him to offer a dividend for the half year at therate of 44 
per cent. per annum, which was the largest they had ever received in 
the frst half of the year. He did not expect to see, and he had no reason 
to believe, that the future dividend would be anything else but an 
increasing one. Their parliamentary | lings had been sufliciently 
alluded to in the report, but they were principally confined to the 
Doncaster and Wakefield line, which, in fact, formed part of the 
original scheme of the Great Northern in 1844, but for some reason 
or other the committee refused to give them power to make it, though 
he believed it essential for the development of the traffic between 
Doncaster and the West Riding. The London, Chatham, and Dover 
had obtained powers to extend their line to the Metropolitan 
Railway, and when the latter railway was completed to the City 
it would be of service to the Great Northern Hailway Company. 
They had made arrangements for incorporating the Dunstable, 
Welwyn, and Hertford line with their undertaking. It formed a 
junction with the Great Northern line near Welwyn, but the arrange- 
ment would require the sanction of Parliament, and would come 








before them on a future occasion. The directors had recommended 
the proprietors to give them power to subscribe £2,500 towards the 
establishment of a large hotel at Sheffield, which was much required. 
He concluded by stating that he would be happy to afford any 
further information that might be required.—Mr. 4 Wilson said it 
would be satisfactory to the shareholders to have some large items 
of £3,700, £53,000, and £13,000 office and general expenses in the 
revenue account given more in detail.—Mr. Billing said, with regard 
to the accident at King’s-cross, that it could not have happened if 
the line to the station had been made on an ascending gradient, and 
recommended that the ground should be raised for the purpose of 
sete eee similar accidents in future. He thought a bill should be 
introduced into Parliament by some of the members on the board 
with a view to alter the law with respect to the mode of granting 
compensation for accidents. The proposed hotel at Sheffield was 
_ unnecessary; and as to the guarantee on £300,000 for the 
unstable line, it ought not to be hastily entered into, nor, in fact, 
until they knew the actual value of the line for traffic. The East 
Lincolnshire line, for which they had for many years paid a rent of 
6 per cent. per annum, did not yield them above ¥ per cent. per 
annum, so that it was a continual loss.—Mr. W. R. Wood congratu- 
lated the chairman on the improvement in the company’s affairs, 
He thought the accounts were very cleurly stated, sufficiently 
detailed, and that there was nothing to complain of in that respect. 
It was impossible to go on increasing the traffic without increasing 
the capital. He considered that all the stations on the line were 
ample for the traffic, with the exception of the Retford station, which 
was not only too small, but most inconvenient for the through traffic. 
They should build a new station there as soon as possible to prevent 
the present delay of two minutes. He came up from Lancashire on 
purpose to attend the meeting, and was understood to represent that 
the feeling in Manchester was that the Great Northern should not 
encourage local traffic on their line, with the view that the through 
traffic from the north might be unimpeded, and that the station at 
King’s-cross should not be inconveniently crowded with short traffic 
from Muswell-hill and other places, as he (Mr. Wood) felt convinced 
that if they did so, they would lose a sovereign for every 6d. they 
got from local passengers. If the directors would carry out that 
suggestion, he ey their Manchester traffic would go on in- 
creasing, and they would get the greater part of it. He hoped they 
would not reduce the number of the directors, and that the pro- 
prietors would not allow any vacancy at the board to drop, because 
they wanted all the influence they could retain—Mr. Goodeve 
believed that some means might be adopted to prevent excursionists 
giving drink of any kind to guards and drivers while on the journey, 
and to prevent the latter from getting drunk on the road. e 
suggested that certain annuities might be paid by the company in 
cases of accident instead of the capitalised sum. He hoped and 
trusted the directors would not do anything to check or prevent the 
increase of local traffic as suggested by their Lancashire friends, for 
upon its development depended the permanent prosperity of the 
railway. It was to the extension of their suburban traffic they must 
look for an increase in their ividends—Mr. Howard was an old 
shareholder in the company; he thought it a great pity that the 
London and North-Western and the Great Northern should run 
trains at such very high speeds and low fares for passengers and 
very low rates for goods; the effect of that kind of competition was 
most injurious to the properties of both companies. Forty or forty-five 
miles an hour was quite absurd for goods traffic, to say nothing of 
the probable danger to passengers. He thought it was high time 
that the present competition should cease, and that the directors of 
both companies should see whether some reasonable fares and rates 
and safe s could not be ixed upon, so as to realise 6 or 7 per 
cent. for the shareholders, and have less to pay for accidents, and 
for the wear and tear of their engines, carriages, and rails. Only 
half an hour’s less speed between London and Manchester would 
yield them a better dividend, and that would not be objected to by 
any one.—After some verbal sparring between Mr. V. Knight and 
the chairman respecting the expenditure of capital, the chairman 
explained that £13,000 had been laid out near the company’s station 
at New England in building 150 new houses, which were absolutely 
necessary to accommodate a number of their engine drivers and 
labourers, and he believed the rents yielded a decent interest for the 
outlay. He quite agreed with Mr. Howard, of Rochdale, that the 
fares were too low and the speeds too great. They had now no 
express fares to the north, because the Midland had done away with 
them between London and Normanton, and they found that pas- 
sengers re-booked at York, saving 15s., so they were under the 
necessity of discontinuing express fares. If the Midland Company 
could be prevailed upon to raise the fares to the north and reduce 
the speed, he had no doubt the London and North-Western would 
readily do so, to save expense and improve the dividend. It was 
surprising how far people would go even to save half-a-crown. 
There was no objection to give the accounts more in detail, as 
suggested by Mr. Wilson, if the proprietors wished it. With regard 
to the local traflic from Muswell-hill and other places, he did not 
believe that it would interfere with the Manchester traffic on the 
Great Northern line, because it would go into the City over the 
Metropolitan line, and not interfere with the station at King’s-cross. 
He admitted that Redford station was all wrong, that one-half of it 
should be pulled down; and he hoped they would be able to improve 
it so as to induce all their Lancashire friends, or even one-half of 
them to come that way over the Great Northern to King’s-cross. 
Resolutions were passed unanimously adopting the report, declaring 
the usual dividends on all the preference shares, a dividend at the 
rate of 4} per cent. per annum on the original stock, of 3 per cent. 
on the B stock, and 14 per cent. on the A stock for the half-year. A 
vote of thanks to the chairman and directors closed the proceedings. 
BirkeNuHEAD.—The half-yearly meeting of this company was 
held on Friday at Birkenhead. Mr. S. D. Darbishire presided. 
The chairman said his attention had been directed to a statement 
which appeared in that morning’s Liverpool papers, to the effect that 
this company had been engaged in negociations with other companies 
besides the London and North-Western and Great Western Railway 
Companies, for the purpose of transferring the line to one or other 
or both of those companies. He could assure the meeting that such 
was not the case. He then explained the steps which had been 
taken to bring about and secure the tinal arrangement between the 
Birkenhead and the London and North-Western and the Great 
Western Companies, and stated that no purchase of shares in any of 
the companies referred to had taken place. A deputation had been 
ppointed | this company to meet a deputation from the Cheshire 
and West Midland Companies, but no meeting ever took place. 
The shareholders of this company might rest assured that nothing 
had been done which could in any way interfere with the arrange- 
ments which had been entered into between this and the two great 
companies. In point of fact, he might say that the directors of this 
company had for some time been acting, as it were, merely as 
trustees for the two companies to which the Birkenhead Railway 
was to be transferred. With respect to the old tof imed 
dividends, that would be handed over as an asset, but he might also 
state that several claims had been made —— it, by which its 
amount had been materially diminished. r. Salisbury and Mr. 
Townsend, who would have gone out of the direction by rotation, did 
not mean to offer themselves for re-election. ‘The board, he mightjstate, 
did not mean to recommend that these vacancies should be tilled up, 
as the remaining members would be sufficient to transact all the 
business ; and it was believed that so soon as the contemplated ar- 
rangements were completed the two companies would appoint two 
directors. In conclusion he moved that the following report be 
adopted :—“ At the adjourned meeting held on the 21st of July last 
the proprietors were informed that the London and North-Western 
and the Great Western Companies had completed their arrange- 
ments for working the Birkenhead Railway under the powers of the 
Act obtained by the Birkenhead Company in 1869, and that the 
seals of the three companies had been affixed to the working 
agreement, dated August, 1859. In compliance with the provisions 
of the Act the agreement is now before the Board of Trade for their 
sanction, on obtaining which the joint companies will, in accordance 
with the terms of the arrangement, pay to the Birkenhead proprietors 
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their dividend for the half year ending June 30, 1860. Mr. Titherington 
seconded the motion. The chairman, in answer to a question, said 
it was true that some formal objections had been lodged with the 
Board of Trade by the Manchester, Sheffield, and Lincolnshire, and 
the West Midland Railway Companies, as to the terms of agreement 
between this and the two great companies ; but practically they were 
not of any consequence. The lease of transfer was for 999 years, 
but subject to the revision of the Board of Trade every ten ) ears. 
This latter dition was to all such arrangements and was 
intended for the protection of the public. The motion was unani- 
mously carried. The chairman them/moyed that the dividend for 
the half year be declared.at-the rate of £2108. per cent. per annum, 
free of income-tax...dtowas. explained that if in the, course of the 
next half year the income should be reported by. the auditors of the 
two great companies'to.be a fraction more than 24 per cent., the 





future dividend:of the company would be at the rate of 3} per cent. | prope 


Mr. bey seconded the motion, which was unanimously 
carried. | Mr, byshire was re-elected a director and Mr. Tyrer 
as one of the auditors. . . The | 
Loyspon. ayp: Nortu-Westrers. — The half-yearly meeting 
of this company was held on Friday at the Euston-station, 
Admiral Moorsom in the chair.—The chairman, in moving the 
adoption of the report, said the increase in the passenger traftic 
of £55,000 consisted of £5,584 for first-class passengers, £17,556 
for second-class, and £20,674 for third-class passengers. The 
mails, parcels, horses, &c., were £11,233 more. There had 
been a decrease of £2,125 in the cattle traffic, but the ordinar 
merchandise had increased £85,000 and the minerals £40,000. 
The report showed that the. increased number of passengers, 
tons of goods,!and number of train miles run had been very 
considerable. For years past the increase in the merchandise 
and mineral traffic had been so much greater in proportion than the 
increase in the ‘passenger traffic that now the proportion of the 
receipts under those heads exceeded the total receipts derived from 
passengers, whereas ten years ago the proportions were £715,574 
from goods and minerals, as against £1,367,000 from passengers, &c., 
or 40 per cent. goods and 60 per cent. pas-engers. The rates 
obtained from the different classes were also much less. For 
exa' in the year 1849 the receipts per train mile for passengers 
was 7s, 44d., and for each passenger 4s. 1d. In the year 1867 the 
receipts per train mile for passengers was 6s. 10}d., and for each 
passenger 2s. 105d. ; in 1859 the receipts per train mile were 5s. 9d., 
and for each passenger 2s. 84d; while in 1860 the receipts per train 
mile were 5s. 11d., and for each passenger 2s. 9d. Comparing this 
with former days, when a different description of dividend was paid, 
say twenty years ago, the earnings were 15s. 8d. per train mile for 
passengers, and lds. 3}d. for each passenger. A similiar result had 
taken place in the goods and minerals. In 1849 the receipt per train 
mile was 6s. 11d., and for each ton 63. 9}d., and in 1860 the receipt 
per train mile was 6s. 1}d., and for each ton 5s.; while twenty years 
ago the receipt was 10s. 11}d. per train mile. The introduction into 
the accounts of the past and corresponding half year of the 
Lancaster and Carlisle rendered it impossible to show the com- 
parative cost under the various heads of the working expenses, but 
they were enabled to give the comparison with respect to the total 
expenditure, and, making allowance for the additional expenditure 
incurred at the cost of revenue, for addition to works, the result was 
satisfactory, for out of £179,000 increased traflic there had been 
distributed an additional dividend of 3s. 4d. per cent. to the 
London and North-Western proprietors, or £94,155; and to 
the Lancaster and Carlisle, Shropshire Union, and Stour 
Valley £10,580, being a total of £104,735 out of the increased 
traffic mentioned. With these observations on the traflic he 
would give any further explanation that might be required by 
the proprietors.—Mr. Puncher said he considered that the whole 
of the accounts had been unskilfully cooked, and that there 
was a larger sum expended in working than was represented 
by their accounts. There was asum of £350,328 for stores which 
did not appear in the column of expenses. He wished to know under 
what head the stores were charged. With regard to the expenses, 
they showed an increase of £80,000 over the corresponding period, 
while the increase of gross traflic was only £179,000. Instead of 
that increase being only £179,000, as stated in the ye he (Mr. 
Puncher) estimated that the increase was £349,000. He considered 
that there was £130,000 unaccounted for. Although the accounts 
showed the materials for producing a 7 per cent. «dividend, he had 
just received a printed circular which informed him that the com- 
pany had earned 6 per cent., but the shareholders were only to 
receive 5 percent. The chairman had alluded to what traflic was 
twenty years ago—60 per cent for passengers and 40 per cent. for 
goods. He thought they were very litile better offnow. What had 
they done with the merchandise traffiz of 4,000,000 tons conveyed 
3,500,000 miles, for which they had rece ved 5s. 3}d. per tow? It 
appeared to him that they had been working 254 miles for one 
farthing per ton. He had never made a statement that he could not 
prove. He believed the proprietors generally were dissatistied with 
the figures presented to them. They were told that the working 
expenses were 43} per cent. of the receipts, but really their working 
expenses were 5V per cent. of the gross receipts He had one or two 
questions to ask; one was as to whether the terminus of the railway 
was now intended to be at Charing-cross? He wished to know how 
many clerks the public accountant employed, and what was charged 
for them? He believed the company had been losing a large trattic 
between St. Albans and London during the past month. He wished 
to be informed the name of the chairman of the stores committee. 
The chsirman of the stores committee said, ‘‘ My name is Moon.”) 
e had four questions to ask of Mr. Moon ; the first was whether he 
knew a gentleman named Blakemore? (Answer, “ Yes.”) He (Mr. 
Puncher) had a document which he had received, and he believed 
every word of it, and had made a copy of it. He was informed that 
Mr. Blackmore was nearly related to Mr. Moon. (* No.”)—Mr. 
Glyn, M.P., asked if he had the original document ?—Mr. Puncher 
would produce the d t and his authority when the proper 
time came. He believed the bulk of the stores bad been purchased 
through a factor during the past four years, and he believed to the 
great disadvantage of the company, and in some articles he was 
informed that as much as 30 per cent. extra had been charged to the 
company. One of the parties received 2} per cent. on some articles 
and 5 per cent. on others, exclusive of their commission. That 
would show to what extent the shareholders had been victimised. 
It was desirable that the vouchers should be examined, and that 
the clerks in the stores department should be examined on oath in 
respect to thuse transactions.—The chairman wished to know b: 
whom the statement was authenticated—Mr. Punsher said it 
was sent to him. He was in a position to verify it. What he 
stated was true, and it was for Mr. Moon to answer. 
—The chairman said it was usual for charges of that kind 
to rest on some authority; they should also be specitied in writing 
and signed —Mr. Puncher would give up his authority at the proper 
time.—After several questions from the chairman and Mr. Glyn it 
psn? the document was not signed, but Mr. Puncher at length 
ed it, as being a statement made to him, but would not be 
pes for it, or undertake to prove it, although he believed the 
statement to be true.—Mr. Puncher then proceeded to show that 
items for steamboat expenses, for renewals, aud other matters, should 
be added to the working expenses, and would make a total of 
£980,000 for the past half year, which, he said, was near 50 per 
cent. He concluded by moving that a committee of investigation be 
appointed to inquire into the truth of the statement he had made, 
which was seconded.—Mr. Morgan could not understand how Mr. 
Puncher made out that the increase in the receipts was £349,000, 
instead of £179,000, as stated in the directors’ report. He did not 
think that one single proprietor was satisfied with the result of the 
half aga 3 for, with increased earnings, they had increased charges, 
and he believed that with an inc’ usiness it was usual to have 
less expenses and increased protits. He thought 5 per cent. a small 
dividend for so large an increase in their traffic. He feared the 
rates were unremunerative, or not sufficiently so, for the extended 
business; and that there was a want of judicious economy in con- 








ducting their affairs. The statement of Mr. Puncher oy | 
the stores was either partially true or wholly untrue. e did 
not think the charge could be allowed to remain in its present 
position. He would be very sorry to see the directors stop the inquiry. 
—The chairman, in reply to questions, stated that the law charges 
wore always from fifteen to eighteen months in arrear; they could 
not get the bills made up to a later period. The £10,000 for law 
charges was on account; the next half year would have a larger 
amount. With regard to the lawyers’ accounts, they were all care- 
fully examined by a committee of directors, and experience had 
taught them that it was a much betterplan than taxing bills, because 
when lawyers knew that. their bills would be taxed they made out 
their bills accordingly. Their plan was more effective and economical 


| than taxing. He admitted that lawyers’ bills were a great evil, but 


so long as they were-obliged to go to Parliament, and to defend their 
rty, law expenses would be incurred. As to the Sunday traflic, 
they undertook no traffic on the Sunday that was not necessary, and 
called. for by the wants of the district. They looked only to the 
real wants. of the public on that day irrespective of protit. The 
collection and — of goods had en the attention of .the 
manager and the directors, and he ieved the. cost was as 
small as it could be made. He did not agree in the observation that 
with an increase of receipts there ought to.be a decrease of expen- 
diture. It depended upon the price obtained for the work. He had 
told them that the receipts per train mile at one time ameunted to 
lds. per mile, and the expenditure to 5s. 6d. Since that period the 
receipts per mile had been reduced to 6s, 6d., and the working 
expenses to 2s. 10d. As the prices came down the expenses increased. 
They had not decided anything about another staton in London; 
he would say nothing about Chariag-cross.—On the motion of the 
chairman, seconded by Mr. Glyn, the report. and. statement of 
accounts were received, and adopted. A dividend at the rate of 
£2;10s. per cent. for the haif year ending 30th June was declared.— 
Mr. Puncher seconded, and Mr, Alexander propose, his resolution 
for the appointment of a committee toinvestigate the charges he had 
made in respect of the stores department.—After,some observations 
from ‘Mr. Glyn, Mr. Moon, a director, entered into an explanation 
with a view to show that he had always devoted himself to the best 
interests of the company, and that, owing to the carefal manner in 
which the business of the goods department was conducted, under 
the superintendence of the committee, it was impossible that such 
things as Mr. Puncher had stated in his charges could happen. He 
believed that Mr. Puncher had been misled by somebody in the 
background, and therefore he (Mr. Moon) did not wish to deal 
harshly with him, but thought he ought now to apologise for making 
such a statement.—Mr. Puncher refused to apologise or to withdraw 
his statements.—Mr. Hand moved a resolution to the effect that in 
the opinion of the meeting the statement was a gross and scandalous 
libel on Mr. Moon, and that the meeting had the greatest confidence 
in the honour and integrity of that gentleman.— Mr, Bassett seconded 
the motion, and it was carried.—The meeting was then made special, 
and a formal resolution was unanimously passed approving the 
agreement for the use and working of the Birkenhead Railway by 
the London and North-Western and Great Western Companies.— 
An extraordinary meeting was then beld, and a resolution was 
unanimously passed, papeens an elaborate agreement with the 
North Staffordshire Railway Company for the London and Man- 
chester and other traffic between the North Staffordshire Railway 
Compeny and the London and North-Western Railway Company, 
and authorising the directors of the latter company to carry the 
same into effect when confirmed by the North Statfordshire pro- 
prietors 


Great WEstERN.—The half-yearly meeting of this company 
was held on Friday at the Paddington station ; the Earl of Shelburne, 
the chairman, presided. The chairman said it was a subject of 
gratification to the board to be able to present a paper in which 
were statements showing a steady development of the traflic pro- 
ducing the receipts. Considerable additions had been made to the 
third-class trains—that was tc say, many more trains than before 
conveying third-class traffic were now run; and a considerable 
augmentation had taken place in the third-class traffic. He would 
first mention that whereas in June, 1859, the first-class passengers 
were 439157, in June, 1860, they were 446,265—no very material 
augmentation in first-class passengers, As to the second-class 
I gers, the ber in June, 1859, was 1,432,166, whereas in 
June, 1860, it was 1,500,000. As to third-class passengers, in 1858 
the number was 834,000, in 1859 899,000, and in June, 1860, 953,000, 
showing a very considerable increase in the third-class traftic. A 
considerable additional accommodation had been provided for the 
second-class traftic, also in accordance with views that were expressed 
in the room upon the occasion of a previous meeting. ‘The second- 
class carriages had been materially improved in point of comfort , 
and as much, in point of fact, had been done in that way as had 
been possible and r ble within a given period of time. On the 
Brentford Railway and docks, in spite of some difficulties which 
naturally existed at first, and in spite of the deficient d 











‘tion, which had been improved, and would be still further improved, 


the traflic was quite as much and beyond the sum which was 
guaranteed. With reference to the short branch line and stations 
near Yeovil, where the South-Western Railway crosses over the 
Great Western Weymouth line, the report stated :—* Orders have 
already been given to proceed with the works, as the means of con- 
necting those two systems of railway, and providing accommodation 
for the public similar to that afforded for the interchange at Basing- 
stoke.” Whereas they were opposed before the committee of the 
House of Commons 4 the South-Western Company as to the 
proposed junction at Maybank station, satisfactory explanations 
took place ultimately between the two companies; and he was 
happy to state the South-Western Company withdrew their oppo- 
sition in the Lords; and the whole thing was now being con- 
ducted on a friendly footing, not only with reference to that, but 
with reference to the other points of competition between the 
two companies. (Lear, —s It was of very great conse- 
quence to the company as well as to the South-Western Com- 
pany that the two companies should remain upon those friendly 
terms. He was anxious to state, whenever an opportunity presented 
itself, that that was the principle upon which they were prepared to 
act, and that, far from wishing to exclude any traffic, or throw any 
difficulties or impediments in the way of trattic coming from what- 
ever direction or from whomsoever, they were always anxious to 
extend the hand of reciprocity to every company. ‘The next para- 
graph in the report alluded to the Metropolitan Railway Company, 
the new meat-market, and the circumstances connected with those 
projects, and the advantages to be derived by this company from 
them. These schemes would be a most undoubted benefit to the 
company. The directors considered it would have been a very 
unwise thing not to bear their share of the additional subscription 
which was necessary, because if they had not done so it would have 
jeopardised the whole scheme, seeing that that very large and im- 
portant subscription on the part of the City would not have been 
made. ‘The London, Chatham, and Dover Company and the Great 
Western yor og | agree with the Victoria Station and Railwa 

Company for the joint lease and occupation of a portion of their 
passenger station at Pimlico. As to the advantages which will be 
derived from suburban passengers, they would be considerable. Per- 
sons anxious to reside in the country near London (as they did to a 
great extent in the neighbourhvod of other lines) had been exposed 
to a disadvantage on their line, because they were cut off from 
communication with the City and with the Houses of Parliament, 
from as good accommodation as they could obiain by analogous 
residence upon other lines running into the metropolis. The Metro- 
poliian, on the one hand, and the West London Extension on the 
otber, carrying their traflic into the Victoria station, would provide 
for these contingencies; and, in point of fact, no line running into 
the metropolis would be better off than the Great Western lines. 
With regard to the possibility of laying down the narrow gauge 
rails from Reading to London, the board considered that it ought to 
be approached with every possible caution, and, above all, that it 
would be unjustifiable for them to take any decided step in the 





matter, unless it were done with the full concurtetite on the part of 
the proprietors, and also after the proprietors had been put in the 
fullest possession of all the circumstances, the expense which’ would 
be incurred, the risk which would,,be invelved, the possiblé ttafti¢ 
which might be lost to this company, if such a plan wer not 
adopted, the possible additional traftic which might accrue if it wer 
adopted, and also, on the other hand, explaining fully whatever risk 
might be run in the mode and manner of raising such. capital as 
might be necessary. The directors would issue a report on the 
subject to the proprietors, which would be in their hands for an 
ample time prior to the special meeting for that particular purpose. 
Mr. Court had signified to the directors that he would offer for 
adoption at this meeting the resolution of which he gave notice at 
the last general meeting. Perhaps Mr. Court would permit him to 
observe, if he wished to move in accordance with that notice, that 
it would be better for him to do so, not as an amendment to the 
report, because it had nothing to do with it, but make it afterwards 
as a substantive proposition.—Mr. Norris, M.P., remarked that 
whatever amount of satisfaction they might feel in their impreved 
condition reduced expenditure, an increased exchequer, and some 
£40,000 more to divide this half year than they had at the ccfre- 
sponding period of last year, it would be highly imprudent to be lest 
in admiration of that improvement, and net view with caution. the 
present circumstances of the company, and advance and extend ita 
engagements and obligations with the utmost caution and fure- 
thought. It was therefore very apogee at present to take 
advantage of the costly experience of the past, for if they did not 
they might render impossible a return to successful operation aud 
I ion of a hand dividend. He was led to these observations 
because he saw engrafted into the report a suggestion that the Great 
Westera system should have added to it, at enormous cost, involving 
the passing of another Act of Parliament, the narrow gauge system 
between Reading and London. Ue wanted the question of the 
narrow gauge between Reading and London and London and Brent- 
ford to be entirely an open question to be faised at some special 
meeting hereafter, and he did not much care how long tirst. Let 
the thing be tried upon its merits; Jet them see the ptobable advan- 
tages, and what the certain expenses would be, and then the pro- 
prietors would be able to exercise their judgment. . He believed the 
completion of the Metropolitan Railway was pregnant with advan- 
tages to the Great Western line such as had not yet been put before 
the shareholders, and he Jooked forward to the completion of that 
ling as bringing a large increase of dividend, But it did not follow 
that because they could do good by increasing expenditure in one 
direction, they would do equal good by, in a sense, mortgaging the 
advantages to be thus derived by entering into fresh engagemenss.— 
Mr. Giles said, with respect to the question of a proposed narrow 
gauge between Reading and Paddington, he was any anxious 
that they should not be bound by the decision of a Bri-tol m:eting, 
At the time that decision was arrived at the Oxford, Worcester, and 
Wolverhampton Company were under an obligation to lay down the 
broad gauge, but now they were empowered to lay down the narrow 
gauge, and therefore the circumstances were not quite identical. He 
had had his attention called to the question of the condition of the 
rolling stock, and he observed with something like appreliension 
that they were continually increasing their capital charge for rolling 
stock, Since the Shrewsbury lines had been in their possession they 
had made a large addition of £122,000 to the capital cost of rolling 
stock, and be hoped due care was tuken to see that that large 
expenditure was represented by equal value. fle would take the 
opportunity of expressing his satisfaction at the intelligence that 
increased accommodation bad been afforded to third-class nyera. 
It, however, appeared to him still that the third-class traftic atlorded 
abundant opportunity for development, and he had lately had his 
attention called to the fact that the South-Eastern Railway Company 
were running away with their Reading passengers, because they 
gave more third-class accommodation. He was aware that at the 
present time that did not atlect the receipts of this company, because 
he understood there was an arrangement between the three companies 
which provided fur a participation in that tratlic receipt at Reading, 
but that arrangement would expire in the course of the current year, 
and he apprehended it was likely that any future traffic arrangement 
would be based upon the proportion of trattic which each company had 
carried, and therefore they would suiler by any new agreement if the 
South-Eastern Company had carried away their third-class tratlic. 
— Te Rev. Mr. Nicholson said Mr. Norris seemed anxious that the 
meciing should not decide in favour of the narrow gauge. He( Mr, 
Nicholson) was equally anxious that they should not decide against 
it. There could be no doubt that they were in danger of losing their 
traffic between Oxford and London, end the only thing, as it seemed 
to him, to prevent that was the introduc.ion of the narrow gauge 
between Reading and London. It was an expense which they were 
imperatively driven to. When the question was put to the pro- 
prietors at a special meeting, he belivved it would be carried without 
much opposition.—A proprietor inquired whether it was the inten- 
tion of the board to pay otf the 5 per cent. red ble pref 
stock, and issue a 4} per cent. irredeemable preference stock, which 
would effect a saving, a8 he was informed, of £10,00u a year. —The 
chairman then replied to the various observations which had 
been made. With reference to the remarks which fell from Mr. 
Norris respecting the narrow gauge, it was, no doubt, intinitel 
better that all things should be clearly understood. ‘The h nourable 
proprietor Mr. Norris had interpreted this view of the case quite 
accurately, and if any further assuronce was needed, he could assure 
the meeting that there was no intention on the part of the directors 
of pledging the meeting in the slightest way whatever. Mr. Giles 
made some observations with reference to the rolling stock, and with 
reference also to the pledges which were made as to an inquiry into 
that matter. The directors had taken every possible precaution 
against such an error happening again. ‘The whole thing was now 
more immediately under Mr. Gibson's own personal superintendence, 
and the directors had full contidence that the whole of the stock was 
not only in a satisfactory condition, but that the returns were per- 
fectly accurate, and in future might be thoroughly depended upon. 
As to the third-class tratlic, he could assure Mr, Giles there was no 
disposition whatever on the part of the directors not still further to 
encourage that tratlic, It would meet with every attention. With 
reference to the adjustment of the South Wales account, he wished 
he could give any satisfactory answer as to the whole question of 
the relations between this company and the South Wales Company. 
However, he still o— that those things might be adjusted at uo 
very distant day. Ue could only say that he had dove, and should 
continue to do, everything as far as depended upon himself aud his 
colleagues to bring about such an adjustment. They had interposed 
no dilhculties in the way of settlement, but were extremely anxious 
that the whole matter should be adjusted. It had been stated that 
the agreement between the two companies might be dissolved by 
consent, but he was not prepared, for one, to recommend the adop- 
tion of such a course. With reference to the relaying of the Shrews- 
bury lines, there was no doub: that for a limited period they must 
look forward to sowe expense in the maintenance of those lines ; 
but be did not see any reason why the present expenses should con- 
tinue for any length of time. There was no inteulion at present to 
redeem the 4 per cent. stock.—Mr, E. J. Herapath observed that at 
this time last year the balance from the previous account was dipped 
into to the extent of £30,000; therefore if, as was the case a. the 
present time, only £20,000 were taken from the previous balance to 
pay the present dividend of 3 per cent. per annuum against 2 per 
cent. at this time last year, the pompeny was better off by £10,000, 
in addition to the increased dividend. What the directors proposed 
was « very usual practice in other companies, seeing that the first 
half year was almost universally, the inferior half of the year in 
point of receipts.—A regolution authorising the payment of a divi- 
dend at the rate of 8 per cent. per’annum for the past half year was 
also carried unanimously.—A cordial Vote of thanks to the chairman 
and directors concluded the proceedings, 


Easrern Countins.—The directors of this company have declared 
a dividend of £1 1s. 3d. per cent. for the half year ending the 30th of 
June last, carrying forward about £5,000. The report of the directors 
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states that the total receipts for the year ending the 30th of June 
amounted to £681,562, for the corresponding period of 1859 to 
£651,402, and of 1858 to £645,516; the working expenses were 
£823,852, £297,725, and £295,639 respectively. The revenue account 
for the half year exhibited an increase of £25,997, the receipts having 
been £639,362 against £613,365 for the corresponding period of 1859. 
The expenditure on the capital account this half year in respect of 
new works and increased accommodation to stations amounted to 
£5,125. A sum of £11,065 had also been charged on account of the 
permanent improvement of bridges, which had been renewed sub- 
stantially with brick, iron, and earthwork, instead of timber, with 
which they were originally constructed. A further sum of £15,000 
had been charged for new plant, added to the rolling stock of the 
company, for the working of the East Suffolk and other lines, being 
for four engines and 95 wagons. ‘The result «f the undertaking as 
regarded the Eastern Counties Company was, that there is a net sum of 
£214,475, out of which was deducted interest on guarantees and loans 
amounting to £146 620, and leaving a balance of £67,855, to which 
was added £2,886 from the last account, making £70,741. Deduct 
on account of deferred permanent way account £3,000, leaving 
£67,741 6s. 2d. available for dividend, out of which the directors 
have declared a dividend of £1 1s. 3d. per cent. for the half year, 
being after the rate of £2 2s. 6d. per cent. per annum on the ordinary 
share capital of the company, w hich will absorb £61,982, leaving a 
balance of £5,758 to be carried forward. The working expenses for 
the half year amounted to £47 10s. per cent. of the receipts, as against 
£45 14s. per cent. for the corresponding period of 1*59. The con- 
dition of the permanent way and works continue gradually to im- 
prove. Such portions of the line as it had been found necessary to 
relay with new rails had been renewed in the most substantial man- 
ner, with a view to the future economy of maintenance ; and in the 
renewal of timber bridges, of which there were very many, brick and 
iron had been substituted for the same object. The working of the 
locomotive department engaged much of the attention of the directors; 
and for the purpose of maintaining the efficiency of the plant it had 
been foun: necessary to expend a considerable sum in repairs, which 
had occasioned an increase in the amount chargeable against the 
revenue of the half year. Since the last yy meeting the 
heads of amalgama‘ion had been submitted to the Board of Trade. 
That board had called upon the other companies to submit, within a 
limited time, any observations they might have to offer on the heads 
of amalgamation as proposed by the company. The directors would 
endeavour to obtain equitable terms for all the companies concerned. 
The preliminary steps were being taken to prepare the requisite bill 
in compliance with the Act of Parliament. The capital account 
showed that £11,528,558 had been received and £11,158,719 expended, 
leaving a balance of £369,840. 

Loxpox, Cuatuam, AnD Dover.—A special meeting of the share. 
holders of this company was held on Weduesday for the purpose of 
receiving sums of £300,000 and £90,000 new capital, and sanctioning 
the arrangements with the Victoria Station Company; Lord Sondes 
in the chair. Resolutions authorising the raising of £300,000 by the 
issue of £12,000 shares of £25 each, entitled to a preferential 
dividend of 6 per cent. out of the profits of the line between Stiood 
and Dover; and for the raising of £90,000 by the issue of 9,700 
shares of £10 each, for the purpose of the west: rn extension line, to 
be distinguished as the Western Extension Bromley section shares, 
each shure to be en itled to 6 per cent. payable out of the protits of 
the western branch line, were proposed by the chairman, and 
seconded by Lord Herris, and carried unanimously. A resolution 
was also passed sanctioning the joint agreement of the Great Western, 
London, Chatham, and Dover Railway, and the Victoria Extension, 
with re pect to the joint use and occupation of the Victoria station. 
After the usual vote of thanks to the chairman the proceedings 
terminated. It was stated that the works of this railway are so far 
completed, that the section of the line between Canterbury and 
London, with the branches to Whitstable and Sheerness, will be 
ready for opening throughout in the first week of October. The 
London, Chatham, and Dover Railway will then have a dis:inct 
London terminus at Pimlico and the Victoria station, a3 well as at 
London Bridge. 

Lonpon, Titsury, AND Souruenp.—The half-yearly meeting of 
this company was held on Wednesday, at the London Tavern, Mr. 
Anderson in the chair. The Chairman, in moving the adoption of 
the report, said it must be satisfactory to them that no addition to 
the capital account had been made during the half year. Their line 
might be considered as a pleasure line, and he need not tell them 
how much fine weather or bad weather affected the traflic of such a 





line. hey would not be surprised that the traffic had not increased 
— the past half year, when they considered the long continuance 
of cold and wet weather. Instead of being stationary, the tratlic 


would bave shown a considerable increase over the corresponding 
period if the season had been favourable. He well knew the effect 
of bad weather on a railway with which he was connected, for wet 
weather between Saturday and Monday made a difference to them 
of £500, by diminishing the receipts to that amount. ‘The lessees 
of the line, Sir M. Peto and Messrs. Betts and Brassey, had nearly 
completed 100 new houses at Southend, which were constructed in a 
superior style, and would soon be ready tor occupation. Louse 
accommodation was much wanted at Southend, and about 100 more 
woald be shortly commenced. ‘The effect would be, not only to 
increase the residential traffic, but also the passenger traflic on the 
line. The new ferryboat lately put on at Tilbury had given great 
satisfaction, and he was glad to say that the permanent way was in 
a most satisfactory state throughout the line. Mr. Goez wished to 
know what dividend the line now earned, The Chairman said about 
$4 per cent. perannum. ‘The report was then adopted, and Mr. C. 
‘hatham was elected auditor in lieu of Mr. Saintsbury, deceased. 


A vote of thanks to the chairman concluded the proceeding 





Bristol AND Exrter.—The half-yearly report has been issued 
to the shareholders, ‘Ihe following extract shows the position of the 
company :—The gross revenue derived from all sources upon the 
Bristol and Exeter Railway, with the Exeter and Crediton and 
Somerset Central Railways, from the Ist of January to the 
Suth June, 1860, as also the working expenses incurred in the same 
period, are shown in the following table, which at the same time 
presents a comparison with the corresponding figures for the half 
year ending 80th June, 1859:—Gross receipts, 30th June 1860, 
£176,047 14s,; 30th June, 1859, £165,794 83.; increase, £10,258 63. 
Working expenses, 30th June, 1860, £89,427 12s. 6d.; 30th June, 
1859, £79,805 9s. 7d.; increase, £9,622 2s.7d. Balance, 30th June, 
186, £86,620 1s. 10d. ; 30th June, 1859, £85,988 18s. 5d. ; increase, 
£631 3s. 5d. The balance of revenue account, including the sum of 
£13,577 13s. 6d., brought forward from the previous half year, is 
£61,556 4s. Yourdirectors recommend you to declare out of this 
sum a dividend at the rate of 6 per cent. per annum for the half 
year ending on the 30th June, 1860, and to carry forward the 

alance of £882 8s. to the next - Disposable balance, 
£61,556 4s. Dividend on £2,000,000 consolidated stock, £60,000; 
ditto on £22,460 additional, £673 16s—£60,673 16s. Leaving a 
balance of £882 8s. In the balance-sheet you will observe a sum of 
£20,000 advanced for South Devon Railway Company's additional 
shaies; bearing a fixed preferential interest. ‘Ihe security of the 
investment is undoubted, while your traftic will derive great advan- 
tage from the doubling of the South Devon line, for which pu 
the additional shares Reve been created, At the earnest solicitations 
of magistrates and others resident in the neighbourhood, your 
directors have given orders for the erection of an additional station 
for passengers at Bourton, between this city and Nailsea. The 
London and South-Western ae opened their line to Yeovil in 
the beginning of June, and comp! pied their extension to Exeter in 
the course of July. Acting under the provision of your Act of 
Parliament, your directors have laid down a short line of rails, in 
order to give accommodation for the interchange of gcods traffic with 
the South-Western Company, at Yeovil station. Your directors have 

mitted that line to be used temporarily by all the trains of the 

th-Western Company, pending the erection of the new joint 
station, in which, w completed, the passenger tratlic of both 
companies will be carried on. 
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Mr. WiriiAm Jackson, of 4, Spring-terrace, York-road, Lambeth, | 
has patented “ Improvements in sewing or stitching machines,” and 
they reter to the kind known as the fast or knot stitch, described in 
the patent granted to George Haseltine, dated 4th ()ctober, 1859, and 
consist in constructing the machine by a different arrangement of 
parts, and in a more simple manner than hitherto. 

The accompanying engraving represents the machine and its 
details in various ways, each part or piece being denoted by the 
same letters or tigures throughout all the views. Fig. 1 shows a side 
elevation or back view of the machine; Fig. 2 is a vertical section 
from the front, showing the interior of the hollow fixed arm contain- 
ing the bent lever for working the needle-bar, &c.; Fig. 3 is a front 
view or working end of the machine; Fig. 4 is a transverse section 
of the machine through the line A*, b*, (see Fig. 2); Fig. 5 is an 
under view, or as seen by the machine being turned with its lower 
side upwards; Fig. 6 is a front view of the needle-bar, the feeding- 
bar or propeller for moving the material forward on an enlarged 
scale. Fig. 7 is a longitudinal section of the front end of the 
machine, showing a part of the horizontal shaft with its disc on the 
end, and outer cap or supporter for the case containing the thread- 
reel; Fig. 8 is a front view of the spool or reel case; Fig. 9, a side 
view of the same, the dotted lines showing the section; Fig. 10 is an 
edge view of the reel, and Fig. 11 a side view of it; Fig. 12 is a sec- 
tion of part of the disc on the end of the shaft, with its hook for 
carrying the upper thread around the reel case; Fig. 13, a plan out- 
line of part of the disc, and Fig. 14 a front view of the same. In 
these three Figures the needle and thread are down in the lowest 
position with the hook advanced, so as to be ready to take the inner 
thread from the needle, and carry it down and around in the circular 
line until it siips off, and is drawn up to the work. These three 
figures are magnitied, for greater perspicuity. Fig. 15 is a develop- 
ment of the cam on the shaft for moving the needle-bar; Fig. 16 is 
an end view of the cam or eccentric figure for moving the lever for 
keeping the upper thread in tension; Fig. 17 represents a cam lixed 
on the end of the horizontal shaft C, close to the inside of the hand- 
wheel or pulley, for working the bent end of a rocking shaft for 
propelling the material forward. Figs. 18, 19, 20, represent a 








method of constructing the front or working end of the machine for 
moving the material under operation forward by the horizontal 
shaft C; Fig. 18 is a transverse section, showing the revolving disc, 
propeller, and screw stop; Fig. 19 is a plan or top view, and Fig. 20 | 
the appearance of the end, or end elevation of the same. 
The object and operation of the several parts comprising this | 
machine will be as follow :—A, A, A, A, is the bed-plate or frame of | 
the machine; B is a hollow fixed arm or piece securely fastened to | 
the bed-plate ; C, C, the horizontal axis or shaft working in bear- | 
ings at a, 6. This shaft is so adjusted as to work freely in the | 
bearings, but is prevented from having an endway play 4 a pair | 
of * jamb nuts” c, d, outside the hand or fly-wheel ; is the | 
dise, screwed or otherways fixed securely on the shaft. This disc 
has a recess or indentation in the centre for supporting the inner side 
of the reel case, and also the thread hook is screwed or fixed in the 
face near the outside; E is a tly wheel for being worked by hand or 
pulley, for a band or strap, from a foot or other driving wheel; F is 
the cam or grooved cylinder for working the needle bar, having a 
sunk groove e, /, around its circumference, to receive a pin on the 
end of the working lever. This groove e, f, is fully shown by 
Fig 15, wherein the circumference is delineated as a flat surface. G 
is the bent lever contained in the hollow arm, working on a centre or 
pin at g, the lower end being moved by the cam, and the long end 
working the needle bar; IH is the needle bar, having the needle fixed 
in its lower end by a set screw, and is moved up and down by the 
bent lever G taking hold of a pin fixed in a prcejecting part of the 
needle bar, as seen at 8 in Fig. 2; lis the propelling bar, with its 
serrated foot for moving the material forward. The motion for 
moving this bar and advancing the material forward is obtained by 
the cam J, Fig. 17, pressing the lever M of the rocking shaft N in 
the direction of the arrow; and as the lever O (see Fig. 1), on the 
other end of this rocking shaft has a similar motion, the propelling 
foot will be moved in the direction of its arrow by the end of the 
lever O, which is bent to come inside of the propelling bar, as at 12. 
The pitch or distance of the stitches is adjusted by the screw m, the 
end of which touches or presses against the middle or inner 


part n of the outer plate, and on its being turned in or out | 


the required space of stitch is obtained. The propelling foot 
is kept towards the needle bar by a spring 13, the upper end 
of which is fastened by the shoulder of the stud g, and is 
held down by an elastic band r from the stud y to that of p 
fixed in the bar. This bar I is lifted by the projection on the back 
of the needle bar when it has reached nearly to its lowest position, 
depressing the end of the small lever 13, the other end of which lever 
lifts the bar I by pressing against the pin 14 projecting from the 
inside of the bar. The tnger projection s is for the convenience of 
lifting the propeller for putting the material under its foot. It will 
be observed that the cams must be fixed in such relative positions to 
each other on the shaft as to produce each motion at the right time; 
for instance, on the descent of the needle the outer end of the thread 
lever K must also descend, and the propeller must be pushed off by 
its cam whilst the needle is up. J is the outer support or holder for 


the ree! cave to keep it against the end of the shaft and disc, but at | 
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a sufficient distance to allow the needle thread passing around it 
both back and front. This holder has a slot at the top, and is fixed 
in its proper place by the set screw ¢, so that it can be drawn back 
sufficiently when the screw is loosened to allow the reel case to be 
taken out. K, Fig. 1, is a lever moving on a centre pin at g, for 
drawing up the needle thread at the time the needle is ascending, 
so as to prevent any slack taking place. This lever is moved by the 
eccentric L (Figs. 4 and 16), fixed on the horizontal shaft, which 
depresses the small lever u drawing down the rod v, by which means 
the outer end of the lever at wu! is raised, and the thread drawn up 
by the terminating wire spring x. The end w of this lever is held 
— by a spring band z, the lower end of which is fastened to the 
pin 1. 

In the other method of moving the material forward, or pro- 
pelling, shown at Figs. 18, 19, 20, D represents the hook disc with a 
tooth or tappet 6 fixed to its outside; Ex is the propeller, having 
its support at each end in the sides of the bed-plate ; F* is an adjust- 
ing screw to regulate the distance of the stitches. On the revolution 
of the shaft taking place, the tappet lifts up the propeller, and pushes 
it forward until it escapes the edge or heel, when the action of a 
spring placed in any convenient manner pushes it back again ready 
for another stitch in the position shown by the dotted lines; In 
preparing this machine fur work, the reel, Fig. 10, is filled with 
thread by a winding apparatus, or otherways, and placed in the case, 
as seen at Fig. 12, the end of the thread being passed through as 
many of the small holes of the case 1, 2, 3, 4, 5, 6, as may be 
necessary to produce the requisite tension, the last hole through 
which it is passed being the one marked 6; it then is put into its 
si‘uation at the end of the shaft with the end of the thread hangin, 
down. The upper reel on the top of the machine being also supplie 
with thread, the end of whichis brought thiough a hole at the top of 
end of-the hollow arm 5, andis then led to and passed through a loop 
at the end of the spring z, from whence it is led down and passes 
through a hole in the outside of the needle bar, then through the 
eye of the needle, is then held towards the right hand, and is ready 
for the material. In setting to work the needle carries the upper 
thread down through the material, and descends to the position 
shown by the enlarged Figures, Figs. 12,13, 14. At this time the 
hook in the disc enters between the needle and the inner thread, and 
carries it down around the reel embracing the reel thread, when it 
slips off the hook, and is drawn up and tightened by the lever K 
producing the first stitch. 








KIRBY’S IMPROVEMENTS IN SPINNING, 
WEAVING, &c. 
PATENT DATED 29TH DECEMBER, 1859. 


Tis invention of Mr. Edward Kirby, of Lower Moor, Oldham, 
consists in applying to the spindles of spinning and doub‘ing ma- 
chines, and to the skewers of machines for winding and reeling, 
and to the skewers of shuttles used in weaving, a conical piece 
of wood, metal, paper, or other suitable material, of the form 
of the nuse of the cop to be made. This conical piece, when applied 
to the spindles of spinning or doubling machines, may either be 
fixed to the spindle or loose thereon, so that, when the cop is doffed, 
it will leave the spindle with the cop. When the conical piece is 
fixed to the spitdle, the inventor makes use of a cop-tube, made of 
paper or other material, of the shape of the conical piece, which cop- 
tube is removed with the cop when doffed. By thus applying a conical 
piece to thespindles of machines for spinning and doubling, the shaping- 
plate of the copping motion may be of a plain diagonal form, corre- 
7 to the taper of the nose of the cop, thereby dispensing with 
the machinery now required for building the bottom of the cop. He 
also proposes, in some cases, to connect the conical piece with a tube 
of the length, or part of the length, of the cop. In order to overcome 
the difficulty now experienced in removing the coils of yarn which 
are wound on the spindles below the ordinary cop-tubes, Mr. Kirby 
applies te the lower part of the conical pieces above referred to wire 
hooks or other substitutes, around which the yarn is coiled when the 
cops are completed. These wire hooks, or other substitutes, enable 
the attendant to cut the yarn, and then remove it with facility. _ 

This invention also consists ia applying hooks, or other substi- 
tutes, to the rings or braids now used in connection with the ordi- 
nary cop-tubes. The skewers of machines for winding, reeling, and 
weaving, are also furnished with conical pieces of wood or other 
material corresponding in shape to those used in the spinning and 
doubling machines. Another part of the invention consists in 
driving the spindles of spinning and doubling hines by means of 
double-grooved wharves, or of two wharves placed near each other 
on the same spindle. ‘ 

Fig. 1 is an elevation of part of a mule spindle. a is a conical 
piece of wood, metal, paper, or other suitable material, of the shaj 
of the nose of the cop. The yarn is wound upon the conical piece 
successive layers, as in spinning and doubling machines of the usual 
construction, when the bottom of the cop has been built by the ordi- 
nary copping motion. It will, however, be apparent to any practical 
spinner that, when the conical pieces a are employed, the ma- 
hinwy now required for building the bottoms of the cops may 








be dispensed with. This machinery in mules, to which the radial 
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arm is applied, consists of all the parts required for varying the 
position of the nut, to which one end of the winding-on chain is 
attached. When the conical pieces a are employed, the shaper-plate 
of the copping motion may of a plain dia nal form, instead of 
the irregular Bam as now required for building the bottom of the 
cop on to the bare spindle, or on to the cop-tubes now known and in 
use. When the conical pieces a are doffed with the cops, the inventor 
prefers to make circular grooves on their surface, into which the 
yarn enters when being wound on. These grooves prevent the 
conical pieces slipping out of the cop when it has been removed from 
the spindle. When the pieces a are made of paper or cardboard, 
the edge of the paper or cardboard forms a spiral ridge, which 
answers the same purpose as the circular grooves above referred to. 
It may sometimes be preferable to fix the conical pieces a to the 
spindles; when such is the case, a cop-tube, made of paper or other 
material, of the shape of the conical piece a, is made use of, which 
cop-tube is removed with the cop, and prevents the inner coils of 
yarn from becoming entangled when the cops are doffed. 





Fig. 2 represents one of the conical pieces a, with a tube ) 
attached to it of the length of the cop; this tube ) may be shortened 
to any portion of the length of the cop. When the cops, with the 
conical pieces a inside them, are taken from the spinning machine to 
the winding or reeling machines, it is evident that the spindles or 
skewers of the winding or reeling machines must be plain, as now 
customary; but when the pieces a are fixed to the spindles and the 
cops are doffed with the paper or other tubes, and then placed on the 
spindles or skewers of winding or reeling machines, these spindles 
or skewers must be furnished with conical pieces similar to a in 
Fig. 1; the same remark is also applicable to the shuttles of looms 
for -——— 

The hovks ¢ attached to the bottom of the conical pieces a, in 
Fig. 1, or to the rings or braids d now used in combination with the 
ordinary cop-tubes, as shown in Fig. 3, are for the purpose of over- 
coming the difficulty now experienced in removing the coils of yarn 
which are usually wound on the bare spindles below the cop-tubes. 
After a set of cops has been built upon the spindles, but previous to 
doffing them, the yarn is guided from the top of the spindle to the 
wire hooks c, around which it is coiled a few times; the cops are 
then doffed, and, in removing them, each end of yarn is broken; the 
attendants then place a fresh set of tubes on the conical pieces a, see 
Fig. 1, or a fresh set of ordinary cop-tubes on the braids or rings d, 
as shown in Fig. 3; the yarn is then guided from the hooks c, 
around which it bas been coiled, as above described, and the opera- 
tion of building a fresh set of cops proceeds as usual. 

Fig. 4 represents an improved mode of banding the spindles of 
spinning onl doubling machines by means of double grooved wharves, 
or of two separate wharves placed near each other. e is the spindle, 
J the double-grooved wharve, and g the ordinary horizontal cylinder 
by which the spindles sre driven. The band A passes twice round a 
portion of the circumference of the cylinder g, and enters into both 
of the grooves in the double-grooved wharve /; by this means a 
greater surface is obtained for the band when acted on by the 
cylinder, and in acting on the wharve, consequently, a more regular 
speed is given to the spindle. The length of the band is also greatly 
increased. It will be apparent that the same object may be attained 
by fixing two of the ordinary single-grooved wharves a little dis- 
tance apart on the same spindle. 








Tuts is the invention of the late Mr. 
Richard Tidmarsh, of 23, Foxley-road, 
Kennington (who died lately from the 
effects of an accident on the Great 
Northern Railway). The instrument 
regulates the supply of oil from one 
drop per minute up to one hundred. It 
is composed of a box or cylinder of 
metal or glass, containing the oil. 
There is a feathered valve, which on 
being raised by turning a button in 
the screw end of the valve spindle, 
permits the oil in the quantity desired 
to pass down a tube to the many 
surfaces requiring lubrication. There 
is an index plate which is set ac- 
cording to the quantity desired to be 
supplied. It is a very simple instru- 
ment, and not liable to be easily dis- 
ordered, and we believe will supply 
oil in cold positions or in frosty 
weather. 











Tue Great Eastern.—It is stated in a recently published 
penettes, entitled “Bristol and its Channel,” that were the Great 
“astern to sail from Bristol instead of Southampton, and to be under 
steam 210 days only per year, the saving to her proprietors in coal 
would amount to £21,000 per annum, an interest representing a 
capital of £420,000. It is reported that the long-pending arbitration 
between Mr. Scott Russell and the company had been brought to a 
close, the award being against the company, notwithstanding that 
rs had expended, it is alle some £30,0v0, in order to 

complete the works left unfinished. 








EMERY’S IMPROVEMENTS IN CARRIAGES. 
PATENT DATED 12TH DecemBeEr, 1859. 


Tuts invention of Mr. Richard Emery, of King-street, St. James’s- 
square, consists of improvements in carriages for common roads, and 
are additions to a former patent of the 13th April, 1859, and relate to 
certain alterations in the form of the back spring and manner of 
hanging the body of the carriage, and also the manner of attaching 
the forward spring to the axle-tree. Mr. Emery attaches a hanging 
strap of iron B. B, to the back of the body of the carriage, at the 
upper end of which is an eye or loop, through which the upper end 
of the spring C is attached by means of a free pin at the point D. At 
the lower end E it is attached to the axle in the way described in his 
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former specification, and shown in plan Fig. 2 in the annexed engrav- 
ing. By this epring C, C, being attached in this way with a free pin and 
eye at the points D and E, he obtains a much more easy motion than 
by a rigid attachment (as shown and described in his former patent). 
He also prefers attaching the forward spring G, G, to the axle HI 
with a square or elongated pin in section instead of a round one, 
making the fastening more certain, and not liable to motion on the 
line of draught. What he claims is the addition of the hanging 
strap B, and the attachment of the back springs C, C, with a free pin 
at the ends D and E, thereby giving a free motion to the body by a 
more easy deflection of the springs; and also the improved mode of 
attaching the end of the spring G, G, to the axle by the square pin. 





SLACK’S STEAM PRESSURE GAUGES, 
PaTENT DATED 307m DecempeEr, 1859. 


Tuts is an invention of Mr. James Slack, of Hyson-green, near 
Nottingham, and has for its object improvements in steam gauges 
for steam boilers. (Mr. Slack also includes a water gauge in his 
patent). In constructing a steam gauge, a zig-zag bent spring is 
used ; the steeled metal used in making such spring is made tapering, 
the lower end being thicker than the upper end of the spring, and 
the bends of the spring decrease in extent as they rise higher and 
higher. The upper end of the spring, where it comes to the top of the 
case enters into and is held by a socket or recess formed in the case 
to receive it; the other or lower end of the spring is formed with an 
enlargement, which fits correctly within a cylinder formed at the 
lower part of the case, and such enlargement is prevented being 
raised too high by a projecting inner flange at the upper part of the 
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cylinder. ‘The case is fixed by a flange to the flange of the pipe, 
which connects it to a steam boiler, and between such flanges is a 
flexible disc similar to what has before been used in steam gauges, 
and in which rests the lower end of the zig-zag spring; consequently, 
when the disc is pressed on, the lower end of the spring is pressed 
upward, the lower enlarged end thereof being pressed more and 
more into the cylinder, and the amount of such pressure is indicated 
on a dial by a pointing hand which receives motion by a toothed 
sector taking into a pinion on the axis of such pointing hand, the 
toothed sector receiving motion by a connecting rod or link, which 
at its lower end is pin-jointed to the lower end of the zig-zag 
spring. 

Figs. 1 and 2 show sections of a pressure gauge constructed 
according to this invention ; ” is a zig-zag spring having at its lower 
end a piston 0, which works in the short cylinder p; the upper end 
of the cylinder p is contracted at g, so as to prevent the piston being 
forced too far by the pressure thereon; r is a flexible diaphragm 
which closes that end of the cylinder p fluid-tight; s is a link or 
connecting rod attached at one end to the lower end of the zig-zag 
spring, and at the other end to a toothed quadrant ¢, which acts on 
a pinion on the axis of the pointer hand, which indicates the 
pressure on the outside by a graduated face. 








E1cut 40-pounder Armstrong guns, manufactured at Woolwich, 
were on Wednesday proved at the Royal Arsenal butt, and were 
fired with double the ordinary service charge of powder and. shot. 
One of the guns burst at the first round, the breech-piece being 
literally torn out of its socket, which was found to have been 
materially weakened by the entrance of the large screw belonging to 
the elevating eye. Every other portion of the gun remained intact 
and, the breech-piece being again restored, the gun, it is stated, will 
= capable of service, and will be equal to any yet manufactured.— 

imes. 





GARDINER’S CARRIAGE SPRINGS FOR RAIL- 
. ROAD CARS. 


PATENT DATED 20TH DecemBer, 1859. 


Tuts is an invention of P. C. Gardiner, of New York, and relates 
to certain peculiar constructions and arrangements of bearing springs 
for common road or railway carriages, whereby greater economy, 
simplicity of construction, and lightness, are presumed to be com- 
bined with increased elasticity. According to this invention, it is 
proposed to combine two elliptic spring blades with an elastic or 
extensible tension-bar, the ends of the elliptic springs being confined 
in the heads or caps at the extremities of the intermediate tension- 
bar. The heads or caps may either be formed in one piece with the 
tension-bar, or fitted thereto by screws and nuts, and are grooved or 
slotted to receive the ends of the elliptic springs, or the caps may be 
titted by means of screws and nuts to the ends of the tension-bar, or 
the ends of the tension-bar may be turned over, so as to form eyes, 
into which the correspondingly turned ends of the elliptic springs are 
fitted, a ball or rivet being passed through, for the purpose of keeping 
them in their place. The tension-bars may be of an undulating form 
in the middle part, or they may consist of a pair of elongated curved 
steel blades placed together with their curves outwards, but joining 
or meeting at the ends where screw threads are cut, fitted with nuts 
for holding the caps. 





Fig. 1 of the accompanying wet represents a side view of this 
b 


spring, with the ends of the elliptic blades confined in caps or heads 
fast on the intermediate tension-bar; Fig. 2 represents a side view of 
spring with the exterior blades confined in caps, to which the tension- 
bar or bars is secured by screws and nuts; Fig. 3 is a top view of a 
spring with the exterior blades contined in the ends of the tension- 
bar, and connected together by bolts or rivets. 

The two exterior blades or plates A, A, (Figs. 1 and 2) are pro- 
vided at the four corners with lugs or projections, forming thereby 
on their ends recesses, which are rounded off to produce a curved 
edge. These plates are bent into an elongated curve, each curve 
being similar; the blades taper slightly from the middle towards 
each end, and both blades are uniform in size and shape; B (Fig. 1) 
is the tension-bar, bent in the middle part into a succession of curves 
or corrugations, so as to an undulated shape, and made a 
litle thicker in the centre, tapering towards the ends gradually. At 
both ends of this tension-bar an enlargement in the form of a cap or 
cross- piece C, C, is provided, of the same width as the recesses between 
the lugs or projections before referred to on the ends of the blades A. 
These heads or caps are curved or grooved to receive the ends of the 
blades A, and when in their places they are prevented from sliding 
out by the projections. 

In Fig. 2, A are the elliptic plates constructed in a similar manner 
to the plates in Fig. 1; T, T, are caps, the width of which is a little 
less than the recesses on the ends of the plates A between the projec- 
tions, by which the ends of these exterior blades or plates A are con- 
fined in suitable grooves provided in the caps; B! is the tension-bar, 
composed of two steel plates, age A tempered, and bent. into 
elongated curves in the middle, but joined together at their ends, 
where threads are cut titted with nuts, by which the whole spring is 
fastened together, the ends of the tension-bar being passed through 
the caps T, T. The tension-bar, B" in Fig. 3, is formed in the 
middle similar to the one described and represented in Fig. 1, but 
the ends of this tension-bar are curved or turned over, and the ends 
of the exterior blades A are turned likewise to fit into the ends of the 
tension-bar, and at the same time to form an eye for a bolt or rivet to 
pass through. The exterior blades or plates A, and the ends of the 
tension-bar B", are in this case made of the same width, and after 
the ends of the exterior blades or plates A are placed in the turned 
ends of the tension-bar, bolts or rivets, 2, are put through the eyes 
formed by the ends of the blades A, provided with large heads or 
washers, by which the ends of the exterior blades and the tension- 
bar are kept together, and prevented from sliding out of place. The 
exterior blades A, when first made and bent, are of such a length as 
to spread a little more than the distance between the caps or ends of 
the tension-bar, and are then forced into the said grooves in the 
ends, so as to fit tight. 








TRANSATLANTIC Arr Surpes.—The pomggentions are nearly com- 
pleted in New York for the departure for Europe of Professor Lowe 
and his associates in their aerial ship. Professor Lowe is receiving 
the co-operation of several well-known commercial and scientitic 
gentlemen, who, if not sanguine of the complete success of the 
expedition, are anxious to see the experiment of aerial navigation 
fairly tried. Whether successful or otherwise, it will probably add 
something to the general stock of scientific knowledge; and ever 
precaution is being taken to secure the safety of the passengers. x 
trial trip has already been made wiih a successful result. This trial 
proves the possibility of directing the course of this ship through 
the air; and, as the general direction of the current of air is east- 
ward at a certain distance above the earth, the probability of 
Professor Lowe's reaching Europe is very strong. Should this 
Kuropean voyage be fully plished in the short space of 
forty-eight hours, as the Professor anticipates, it will make a com- 
plete revolution in the manner of conveying intelligence between the 
two continents, as advantage can be taken of this eastward current, 
in the return voyage, by passing round the world. Though this 
subject is at present exciting little public attention, should this ship 
prove a success, the originator will rank among the world’s greatest 
inventors. The name of this novel ~~ the Great Western. Its 
extreme lenth or height is 3U0 ft.; its largest diameter 135 ft.; the 
basket in which the mail and passengers are to be conveyed is 30 ft. 
diameter, and constructed to carry twelve persons. Under this 
basket is an iron lifeboat 40 ft. long, which contains a caloric engine, 
which is designed to give the direction to the ship by moving a fan, 
rather than to propel the ship itself. Professor Lowe states that he 
will take letters for all parts of Europe, and promises to deliver them 
cafely within two days. ‘The proposed crew of the Great Western 
is Professor Lowe, two scientitic associates, and an experienced sea 
captain to command the boat, in case it might be necessary to 
change the aerial for water navigation. 
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LETTERS TO THE EDITOR. . 


We do not hold ourselves responsible for the opinions of our 
Correspondents, 





OPTICS, CHEMISTRY, AND ELECTRICITY. 


Sirn,—In Tue Enoreer of 13th July was inserted a communi- 
cation under this title, in which I inferred from a short, though it 
seemed to me an irresistible induction, that the matter occasioning 
heat and light, known by the name of ether, is composed of three 
primitive kinds of atoms, oxygenic, hydrogenic, and cotnnts, in a 
state of the utmost tenuity, and of thorough intermixture. It was 
further inferred that electricity was the name for the operation of 
these different kinds of atoms, when any one or two of the different 
kinds happened to be separated (by the action of more condensed 
matter) from the remaining two or one kind, in which state of 

ration the different kinds display a strong attraction for each 
other, resulting in their re-union, while the same kinds repel the 
same kinds. In further corroboration of these views it will now be 
shown that the invisible matter occasioning heat and light, and the 
matter oceasioning electricity, must be held to be identical. 

There are two principal methods of producing artificial or terres- 
trial heat and lig't. In both methods the condensation of matter is 
the immediate cause of such production. One of the methods 
consists in the condensation of matter through causes acting from 
without. This definition not only includes direct pressure, but also 
friction, the result of which is compression. When gaseous, liquid, 
or solid matter is compressed, the minute elastic etheric atoms are 
squeezed out from between the atoms of such compressed and con- 
densed matter, just as water is squeezed out of a sponge. Hence the 
heat and light which result from friction, and from every other 
kind of external pressure. There is no pressure, however slight, 
but occasions the disturbance of the etheric atoms, only it is not 
every disturbance the eflects of which are appreciable by the senses. 
‘The atoms of ether are intermixed in the greatest abundance with 
the atoms of more condensed matter, as shall be adverted to more 
particularly hereafter, when alluding to latent heat. 

The second principal method of producing artificial heat and light 
consists in the condensation of gaseous, liquid, and solid matters, by 
causes acting, as it may be termed, from within, and known by the 
general name of chemical attraction or affinity. This is witnessed in 
the burning of coal. Its carbon and hydrogen combine chemically 
with the oxygen of the air, and these condensing into a much more 
solid state than that in which thy had previously existed, they 
squeeze out from between their combining atoms such of the etheric 
atoms as are not required in such more solid state, and these being 
~~ - in great abundance, they produce not only heat, but flame 
and light. 

Such are the methods by which terrestrial heat and light are 
principally produced. The other method for doing so (apart from 
electricity) is breakage or cleavage of crystallised bodies, but its 
effects are unimportant as regards the amount of light or heat 
— by the liberation of the etheric atoms which thus takes 

ace. 

" The grand truth to be deduced from the preceding statements is that 
wherever unc ined ether | from any kind of action to exist 
in great abundance, its vibratory action (arising from the extremely 
strong inter-repulsive, diffusive, and equalising tendency of its 
atoms) on the ether, and more condensed matter surrounding it, 
oceasions heat and light in proportion to such abundance. In no 
other o- does terrestrial heat and light ever arise; and it is 
believed in no other way does the heat and light of the sun itself 
arise. And it seems to deducible, as a further universal truth, 
that the existence of atoms in a more condensed state than in the 
primitive state of ether, is always necessary to originate the caloritic 
and luminous action of ether itself, and to give effect to such action. 
Thus, as regards the solar heat and light, the much more solid sun 








is the originator, and the much more solid earth is the recipient, of | 


the action of the etheric atoms. And this is also invariably the case 
as regards terrestrial heat and light—there is at both ends of such 
terrestrial action matter more condensed than ether itself. It is, in 
short, by means of the intinitely tiny, but innumerable waves of 
ether, originating at, breaking on, and being reflected by, more solid 
bodies, that its own existence is made known to human senses, 
Were all the condensed bodies —the sun, the planets, and the stars— 
to be resolved into one mass of ether, there would be universal 
darkness and coldness; but, of course, in such a case, there would be 
no sentient being such as man in existence to experience what would 
be to him their baneful effects. 

As proving the extremely great intermixture of etheric atoms 
with other terrestrial matter, it may be stated, in addition to what 
has been said above, that every tyro in chemistry is aware of the 
doctrine of latent heat—that gaseous matter possesses much more 
Jatent heat than liquid matter, and liquid much more than solid 
matter—that larent heat is found to be combined in one invariable 
proportion with the same kind of matter in the same s:ate; and in 
different proportions with different kinds of matter, or with the same 
kinds in ditierent states. And it is a further result of the same 
doctrine that on the amount of latent heat in combination with more 
condensed matter depends the fact whether such condensed matter 
exists at ordinary temperatures in the gaseous, liquid, or solid state. 
But, in point of fact, this term of latent heat is a most defective and 
unphilosophic expression, as it signities the combination of etheric 
atoms, of which heat is simply an effect, with the more condensed 
kinds of matter, just as oxygen combines in certain invariable pro- 
portions with other kinds of matter. The term used should, there- 
fore, be latent ether, or the combining proportion of ether. And as 
eveiy substance has its combining and combined proportion of ether, 
this will show to what an extent ether exists in oom. But how 
could it be otherwise when the earth is constantly swimming 
amongst it, and is lighted, heated, ventilated, watered, and made 
fertile by its varied action, impressed upon it by means of the action 
of the sun? Universally ditfused, however, through the more solid 
matter of the earth as ether is, it is only certain substances, such as 
coal and wood, having much carbon and hydrogen iu their compo- 
sition, and being thus ready to combine and to exist in a more 
condensed state with the oxygen of the atmosphere, that ar: of use 
in producing artificial heat and light, as such substances throw off 
ether in the greatest abundance while in the act of combining and 
condensing, in accordance with the great rule that much less ether 
exists in the same matter when more condensed as in the seme 
matter when less condensed. 

Having thus briefly discussed the essential points in the production 
of heat and light, and shown them to arise in every case from the 
action of ether as moditied by the action of the surrounding more 
condensed matter, let us now consider in what way electricity is 
produced. 

Electricity is produced in exactly the same way that heat and 
light or ether is produced, namely, by the condensation of matter ; 
and that condensation arises from the same two causes, namely, 
pressure, and chemical attraction or aftinity. 4 

Electricity is produced by pressure when the electrical machine is 
employed—its cylinder pressing against the cushion and thus com- 
pressing and coudensing the amalgam, when the two kinds of 
electricities appear. 

But it may here be asked, since pressure is employed in this case, 
as in the production of ether and its results, heat and light, how 
comes it to pass that ether heat and light are not produced in this 
ease also? The reply is, that the circumstances under which the 
genes is applied are different—that the combined ether contained 

n the amalgam is by the at:ractive and repulsive effect of the glass 
cylinder for its different kinds of atoms, and the attractive and 
repulsive effect of the leather cushion, resolved into the two divisions 
of the vitreous and resinous electricities. Should it be asked how it 
happens that there are not three electricities when there are three 
constituent kinds of atoms in ether? the reply is, that we find the 
voltaic battery produces oxygen at the positive, and hydrogen and 
carbon at the negative pole, which indicates how this question fails 








to be answered, leaving, however, something to be done in the way 
of its further elucidation by future research. 

Electricity is produced by chemical attraction and consequent con- 
densation when the voltaic battery is employed. 

The oxygen and the zinc of the battery bine and ¢ , 
and in doing so necessarily discharge their combined ether to a large 
extent; but from the peculiar circumstances in which it is placed, it 
does not fly off as in the case when ordinary heat and light are 
produced, but is resolved, as in the case of the electric machine, into 
vitreous and resinous electricity. 

The views now stated explain why an amalgam of mercury is so 
beneficial, both with reference to the electric machine and the voltaic 
battery. As a fluid, mercury has a great deal of combined ether, 
and which it is thus enabled to give out liberally on being pressed 
or chemically combined. . K. 

Edinburgh, Aug. 21, 1860. 


EBULLITION. 

Sir,—As there is no subject more intimately connected with the 
successful and economical working of the steam engine than the laws 
by which water is converted into steam, so, unfortunately, there is 
nothing less understood, or any subject on which we possess less 
reliable information. The laws of ebullition—the mode in which 
water receives heat from a furnace—the cause of the variations in 
the boiling point—in short, the actual mode of conversion into steam 
of any body of water, are all passed with at most the bare mention 
of a few bald facts, many of which are taken on hearsay, or copied 
from one philosophical work into another, without question or 
inquiry ; and the result is, that we know litude or nothing about the 
most important part of the theory of the steam engine—that principle 
and those facts on which its whole success depends; and in conse- 
quence many phenomena pass without an attempt at explanation, 
which might with more judicious treatment add materially to our 
present smail stock of information on the subject. With a view to 
attract further attention to the matter, and add my mite of assistance 
to your present laudable endeavour to put the subject on a better 
footing, 1 have ventured to send you the following remarks on the 
subject, and I have endeavoured to give what appears to me the 
best explanation of the facts which fall daily under our observation, 
in the hope that others, who have more time, opportunity, and talent 
than I have, will enter on the same field of inquiry, which I can 
assure them will well repay them for any attention they may devote 
to it. 

I have long held the following opinions on the subject, and I 
earnestly beg it to be observed that I advance nothing dogmatically. 
Anything that I say I wish to stand or fall on its own merits; and 
1 wish for nothing more than such a discussion as may “riddle the 
chaff from my wheat ;” and if I succeed in adding one grain to the 
general stock I rest content. 

I hold, then, that caloric is a subtle fluid, pervading all space, and 
under ordinary circumstances contained in greater or less quantity 
by all bodies. The fluid is devoid of weight, and utterly incapable 
of making itself evident to our senses while in a state of rest, and 
when thrown into vibration making itself known to us by the sensa- 
tion called heat. 

Caloric can exist in different quantities in different (and some- 
times in the same) bodies, without making itself evident to us either 
by the thermometer or our seusations, so long as it maintains the 
same rate or force of vibration; and, therefore, I set my face against 
the practice which at present obtains, of making the thermo- 
meter express the quantity of heat contained in any body, such 
practice only leading to confusion and misapprehension, the thermo- 
meter being, in fact, only capable of estimating the quality, if I 
may use the term, not the quantity, of heat under any circumstances. 

I hold that any quantity of caloric, once set in vibration, will 
possess the power of throwing any other quantity of caloric with 
which it may come in contact into vibration also, losing (to use an 
electrical phrase) tension, in exactly the same proportion that it 
gives it to the other, and in this respect obeying exact mechanical 
laws which are well known. 

Caloric also has undoubtedly a certain amount of vis viva, which 
causes it to manifest a tendency to remain in a state of vibration, 
even after the exciting cause is removed. 

Let us see how the above theory will account for the conversion of 
water into steam, and all the various phenomena attending that 
process ; but first I must explain the opinions'I hold respecting the 
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kind; we cannot taste the water; we only taste the carbonic acid 
and the soda contained in the water. Water itself is tasteless. In 
the same way we may only feel the heat of the vapour contained in 
the water; not the actual heat of the water itself ; for if we consider 
water to be incapable of conducting heat, we are naturally led to the 
conclusion that it is incapable of communicating heat. I will not 
speak decidedly on this point until we see a little farther. 

But to resume: one important deduction I draw from this fact, 
the non-conductibility water, is that steam is in all cases 
produced explosively. I mean true steam—that produced when the 
temperature of ebullition is reached. This deduction also may 
appear fallacious, but I trust that I can show good grounds for my 
belief before I have done. In order to do this, I must again take 
up the test-tube, or, what is better, a Florence-flask fitted with a 
copper bottom, with which the water can come in actual contact; 
rad ee fill this with water, and apply the heat of a spirit 
amp, &e. 

We will suppose the water to have reached 212 deg. Fah., and 
just about to boil—the first thing to be observed is, that circulation, 
which has been becoming slower and slower, now ceases altogether. 
The reason of this is plain. No one part of the water being hotter than 
another, there is of course no tendency to ascend or descend, and 
almost perfect quiescence is the result. From this moment until the 
last drop is evaporated there will be no further circulation than that 
due to the formation and ascent of successive bubbles of steam. A 
common belief is, that circulation goes on to the last precisely as it 
began ; but a litile observation, a simple experiment carefully con- 
ducted, will show that I am right; care must be taken not to 
confound the first circulation due to the production of steam with 
the last circulation due te the increasing temperature of the water, 
and we will be theless likely to fall into error, as the two circulations 
are not very similar. Now, a very close observation will show that 
alittle time is required after the attainment of 212 deg. before a 
bubble of steam is formed; a superficial observation will not show 
this, and it will be necessary to use water from which the air has 
been previously expelled by boiling; but if these conditions are 
complied with, it will be found that my statement is correct. 

The delay after the attainment of 212 deg. is necessary to enable 
the small quantity of water which is converted into steam in the 
first bubble to acquire sufficient heat to produce this result. As 
soon as one bubble is formed it ascends, and the process of ebullition 
then goes on regularly to the end; let us watch as closely as we 
will, we are unable to detect any such thing as the gradual produc- 
tion of a steam bubble I am quite opposed to those who consider 
that each bubble of steam is gradually developed like a child’s soap 
bubble from a tobacco-pipe. My theory on the subject is as follows : 
I do not assert positively that I am right ; I remain open to convic- 
tion. Let us suppose any certain quantity of water in contact with 
the heated metal bottom of our flask—say a drop; this drop will 
receive the entire quantity of caloric necessary to convert it into 
steam—that is, nearly six times as much as was requisite to raise it 
from 50 deg. to the boiling point before it becomes steam at all ; 
but the very instant the (to coin a word) attraction of liquefaction is 
overcome, it instantly becomes steam; and I maintain that no one 

art of this drop of water in actual contact with the heated metal 

comes steam before the rest. The bubble is produced suddenly, 
explosively, and all the heat subsequently contained in the steam 
was, just previously, contained in the drop of water which pro- 
duced it, and was as perfectly latent there as it was the moment 
after in the steam; in fact, that drop of water could not have be- 
come steam until it had absorbed all the heat subsequently contained 
in the steam. And this is evident, for the steam received no further 
increment of heat once it left the bottom; but it left the bettom the 
moment it became steam, therefore all the caloric must first have 
been contained in the water. 

Were it possible to apply any measure of heat to the drop the in- 
stant before it left the bottom in the form of steam, I have no doubt 
we would find it to contain the same quantity of caloric as the 
steam produced the instant after. I am aware that the general 
opinion held is that it is impossible to render heat latent in water 
while it holds the fluid state; but I would submit that we have no 
evidence whatever that such belief is correct. 

It may be asked, what then prevents al/ the water in a boiler from 
thus becoming charged with latent heat, and then exploding alto- 
gether? The answer is plain. Water being a non-conductor, the 
heat cannot pass from one portion to another, so that that part in 
i jiate contact with the heated metal will have received suffi- 








nature and ‘properties of water, so'far as they are’ ted with 
the preserit subject. u 

The general theory held is, that water is a bad conductor; but 
this, in myopinion, is wrong in degree, for'I think water fe utterly 
incapable‘of conducting caloric, and is, in fact; anon-condudtor in 
the most dbsolule sense. Count Rumford came’ long since to'the 
same conclusion; ‘and I quite agree with’ him, that were we ablé'to 
prevent the ¢irculation of its own particles in a ¢ofumn of absolutely 
pure water, that,no matter to what temperature We expose! one 
end of that column, so long as the heat was kept below the boiling 
point, no increase of temperature would be experienced at the other 
end, except thatdue to radiation through the limpid water, or the 


| increased temperature of the:tube containing it. 


Let us examin@' one objection brought against this theory, namely, 
an experiment performed by the late Dr. Murray, of Edinburgh. I 
quote from an article on heat, by Profess »r Scoftern :—* To establish 
the conducting power of water, it was justly deemed indispensable 
that calorie should be proved to be*propagated through that fluid 
downwards. This, on actual trial, it appeared to be; but it was ob- 
jected that the sides of the containing vessel might be a conductor. 
To obviate this objection, Dr. Murray congealed water into the form 
of a jar, capable of holding liquids. This was separately filled with 
linseed oil! and mercury! at a proper distance below the surface the 
bulb of a thermometer was placed, and on the surface of the liquid 
rested‘a ‘flat iron vessel containing boiling water. Under these cir- 
cumstancés thé thermometer invariably rosé;' this experiment, in 
conjunction With others, decisively proves that water is a conductor, 
though a slow or imperfect one, of caloric.” The italics and notes of 
admiration ia the above are mine. Can anything be more absurd 
than the deduction that because mercury, a metal, and oil, a sub- 
stance never quite pure, conduct heat, that therefore water must do 
the same? But even had the same result taken place with water, I 
would still take exception to it, on the ground that no precautions 
had been taken against the transmission of radiant heat through 
water to the thermometer. Until better proof than this is brought 
forward, I will continue to aduere to Rumford’s theory, which I 
cannot but believe correct. 

In fact, it is scarcely possible to prove water is a conductor, for it 
is impossible to obtain the necessary conditions for a decisive experi- 
ment; bu: there are many experiments which give us strong pre- 
sumptive evidence that water is a non-conductor. ‘Thus, if we take 
a long test tube, we can boil water at the upper end, while a morsel 
of ice at the bottom remains unmelted, and when it does at last dis- 
solve, it is wholly owing to the heat conducted down through the 
sides of the tube, and that radiated by the stratum of hot water on 
the top. Water can, in fact, onty become equalised in temperature 
by “convection,” that is, such a circulation of its particles as will 
permit them to carry heat from one to the other, and by every por- 
tion coming successively in contact with the heated metal of the 
ves-el which contains it; this last, doubtless, is the main cause of 
the equalisation of temperature, and without it combustion 
would fail to produce this result as accurately as under pre- 
sent circumstances; indeed, I am_ strongly disposed to doudt 
that convection has the power of carrying heat at all, and 
more so, since I have seen Mr. W. Williams’ remarks, than ever. 
I think the weight of evidence is in his favour, and I much doubt 
whether there is ever, in the absolute sense, any such thing as hot 
water atall. All the evidence we have that there is such a thing is 
due to our sensations and the thermometer; but heated vapour 
diffused through the water will produce just the same effects. 

This may at first sight appear an absurdity, but a little reflection 
will alter this opinion. To make use of an illustration, we say in 
common parlance that we taste soda water. We do nothing of the 





cient heat to convert it into steam long before the rest; it will then 
leave the bottom, and its place “~ | taken by afresh supply of 
water, the process will be repeated. In fact, there can be no doubt 
that were water a perfect conductor of caloric, there would be no 
steam produced until all the water had received the quantity of 
caloric necessary to convert it into steam; and were this the case, 
we would never have had the steam engine. A singular fact here 
steps in, and one I confess 1 cannot account for as yet. 

f water is entirely free from air, as when produced from ice 
melted under oil, it will not boil at a temperature less than 
275 deg. Fah. Steam will then be produced with explosive violence, 
and the temperature will immediately fall. 

I have already made this letter so long that I will not at present 
treat of this; but, with your kiad permission, I intend to resume the 
subject, when I purpose to give my views of the actual causes by 
which water is converted into steam; the difference between ten- 
sion, as evident by the thermometer, and quantity, as shown by what 
is called the latent heat of steam; the momentum of ebullition, by 
which I endeavour to account for the disappearance of all the water 
contained in the boiler in certain cases of explosion; and the 
difference between steam and vapour. 

I beg to tender you my thanks, as one much interested in the subject, 
for your kind exertions to give and elicit trustworthy information on 
this subject ; and I trust you will not let the matter drop until we 
have “ proved all things :” holding fast that which is g 

August 17th, 1860. Vv. P. 








Tne “Iron Horse” MAKING A New Start. — We see it re- 
ported in the Banff and Wick papers that Lord Caithness has had a 
carriage fitted up on something like the locomotive principle, and 
has travelled on it with considerable rapidity, up hill and down 
dale, in the rough and hilly north, as well as along level roads and 
through crowded market-places; the whole apparatus, it is said, 
being as completely under the command of the noble driver as 
would have been a carriage-and-four or a mail-coach. With this 
carriage the Earl of Caithness and his countess are said to have paid 
visits to friends, and completed a journey of some length with the 
speed of the old “ mail,” and with great success. Does not this now 
at length foreshadow that the day may yet, after all, atrive when 
the borse, being no longer necessary, may become a curiosity, as the 
skeleton of the mammoth in the British Museum now is ?—that, even 
in warlike operations, instead of cavalry mounted on horses, and 
now less efficient on account of the use of “ arms of precision,” we 
will have regiments of stalwart men mounted on “ iron horses,” as 
our primitive British forefathers had their perhaps apocryphal iron 
war chariots, extremes thus meeting, but with a difference, even in 
the wild and savage war-screech with which they will rush upon the 
foe ?—that in more peaceful scenes even fair ladies may call for their 
steam horse so tamed, that with it they will fearlesslyroam through 
the streets of the West-end, the parks, and other places of fushion ? 
What will they do with the grimy smoke? may some say; but are 
we for ever to be unable to consume our own “ blacks?” Let us, at 
ail events, console oursclves with the idea that coal, as a means of 
propelling the locomotive, may not be always necessary! Electricity 
would be cleaner: even the German baron’s compressed air-bottles 
of iron, or some still simpler motive power, may one day re, > it, 
at least in the new equivalent for pony-carriages, cabs, and riding 
horses. ‘The revival of the locomotive carriage for common roads 
is not so likely now to have its progress checked as it was when the 
rail shot ahead of it; and it is to be ho that no renewed infliction 
of heavy tolls will again stupidly interfere with it.—Builder. 
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PARLIAMENTARY INTELLIGENCE. 


HOUSE OF COMMONS. 
SUBMARINE TELEGRAPHS. 


On the vote of £20,000 to fulfil the engagements entered into by 
the Government with the Mediterranean Submarine Extension 
Telegraph Company, the Channel Islands Submarine Telegraph 
Company, and the Red Sea and India Submarine Telegraph Company, 
Mr. Larne, in reply to Mr. Ayrton, said that the Mediterranean 
Extension Telegraph was not in complete ve order. It was 
laid down in two branches, one from Sardinia to Malta and the other 
from Malta to Corfu. Both were laid down successfully, and were 
working for several months, when interruptions, from causes not 
fully ascertained, occurred. The guarantee in consequence expired ; 
but regard being had to the importance of some communication to 
Malta, the company were allowed to lay a line from Malta to Sicily, 
to communicate through Italy, with the view of using that until a 
more perfect communication could be effected. With regard to the 
Channel Islands Submarine Telegraph, he believed that that failed 
either wholly or partially after working successfully. In respect to 
the Red Sea and India Submarine Telegraph the guarantee was of a 
different description, it being in the nature of an absolute guarantee. 
The contract was made by the late Government, and, as things had 
turned out, had proved a very unfortunate engagement ; —_ at the 
time it was made, it was absolutely impossible to raise capital under 
a guarantee conditional upon the success of the undertaking. When 
the first two contracts were entered into the prospects of deep-sea 
telegraphs were better than they had become since, and there 
prevailed the idea that deep-sea telegraphs might be worked 
with complete success; but after the recent failures of deep- 
sea telegraphs it became impossible for the company to raise 
capital except under such a guarantee as was conceded. No 
precise accounts of the failure in this particular instance had 
been received, nor did the Government know whether the 
attempts to restore the communication had been successful or 
not. Te would be their duty, however, to see that the company 
enforced any remedies which they possessed against the contractors, 
who had already been called on to complete their obligations and 
put the cable into complete working order.—Mr. Ayrton said the 
vote was expressed to be for the fulfilment of the engagements 
entered into with the submarine telegraph companies mentioned. 
The contracts under which those engagements were incurred were 

rinted last year; and in the case of the Mediterranean 
Geandien and the Channel Islands Companies the payment 
by the Government was made contingent on the performance 
of the contracts. But, as the contracts had not been per- 
formed, was it correct to ask for money “to fulfil the engage- 
ments” entered into? Those engagements no longer subsiste 1, 
and it seemed to him, therefore, that the first two items of £7,200 
for the Mediterranean Extension and £1,800 for the Channel 
Islands telegraphs must necessarily be struck out of the vote, or, 
otherwise, Parliament would be recognising the failure of the com- 
panies to perform their engagements, and would be giving ovaigag | 
to the notion that the public had given an absolute guarantee. If 
the Secretary to the Treasury chose to bring forward a supplemental 
estimate, explaining the nature of the new engagements, the com- 
mittee would of course consider it, but as yet the proposal of the 
Government was not borne out by the facts. The Chancellor of the 
Exchequer had on the previous day delivered an indignant philippic 
against the House of Commons for their sins of omission and com- 
mission with regard to the public expenditure, and he was glad the 
right hon. gentleman was now present to see that the House was 
anxious to set these matters right. With respect to the contract 
with the Red Sea and India Company, the late Government, perhaps, 
hardly deserved all the obloquy which had been cast upon them. 
Without an absolute guarantee no telegraph would have been laid 
down ; but, on the other hand, this only proved that every person 
who could form an intelligent opinion on the subject declined to 
embark his money in such an undertaking. Of course, when the 
Government came forward with their guarantee, plenty of people 
were found willing to enjoy the protit and the jobbing without any 
risk. There was certainly this redeeming feature in the contract— 
namely, that it was not to take effect unless the company could find 
responsible persons to lay down the telegraph and deliver it over in 
efficient working order. It appeared that two Treasury clerks—Mr. 
Anderson and Mr. Stephenson—had been appointed directors to see 
that the engagements were carried out, and to protect the public. 
At that time it had not been shown that along wire could be laid 
down with success to maintain an ocean communication, and even 
now this scientific question had not been determined. Under such 
circumstances proper persons should have been appointed to protect 
the public interests, and not two ‘Treasury clerks, who appeared to 
allow anything to be done as an execution of the contract, the result 
being that there was now no wire in efficient working order. He 
moved the omission of the first two items from the vote.—Sir G. C. 
Lewis said there were great difficulties inherent in this question 
of submarine telegraphs. During the Indian mutiny a strong desire 
was felt for telegraphic communication with India, and the Govern- 
ment were charged with supineness in not listening to the proposals 
made to them. Some persons urged that the Government should 
lay down the line themselves, and that they should come to this 
House for a large vote of money, taking the line by sea to Gibraltar, 
Malta, Alexandria, and so by the Red Sea to India, which would 
have cogt £500,000 or more. Looking at the uncertainty which 
existed respecting the mechanical means of forming submarine tele- 
graphic communication, the Government came to the conclusions 
that it was undesirable themselves to carry out such a project, and 
that it was better to leave it to private enterprise. They wished to 
contract with a company to pay a certain rate for a certain number 
of years for all Government messages. Those terms, however, were 
not thought sufficiently favourable, and no company could be formed 
on such a basis. An arrangement was then made with the Mediter- 
ranean Company, there being a line from Genoa to Cagliari, to 
extend it from Cagliari to Malta and Corfu, the agreement being 
that the Government would guarantee them a certain amount as long 
as the line was in good working order. These were on the whole 
reasonable terms, it being admitted that to make such a communi- 
nication was a very desirable object. The late Government con- 
tinued that arrangement, and made the bargain for carrying on the 
line to India which had been referred to. ‘Though, perhaps, not a 
very advantageous arrangement, it had been condemned with more 
severity than it deserved, when the committee bore in mind the 
ee object of establishing telegraphic communication with 
ndia. The hon. and learned gentleman had moved that the two 
first items should be disallowed> Perhaps, upon a literal construc- 
tion of the contracts, it was competent to the committee to put an 
end to this vote; but the Mediterranean Company had carried a line 
from Malta to Sicily, joining with the Italian lines. The communica- 
tion thus established with Malta seemed to him to be practically as 
good as that by way of Cagliari, and in some respects it was better, 
for whereas, from Malta to liari, the distance was some 200 miles, 
Sicily was only about seventy miles distant, so that the submarine 
wire being less long the communication with Malta was less un- 
certain. He, therefore, thought that the Treasury were fully justified 
in making a provisional arrangement for six months, the promised 
subsidy being conditional on the maintenance of the line in efficient 
working order. He ene) therefore, that the committee would 
not refuse their sanction to the first vote. As to the Channel Islands, 
it was true that the communication had been interrupted, but if 
restored the payment by the Government would become due, and it 
was of great importance that telegraphic communication should be 
kept up with these places. Nothing could be more obscure than the 
causes which preveuted the working of those lines. It was at first 
supposed that the exclusive difficulty consisted in laying down the 
and that when once at the bottom of the sea the wires were 

safe from all further damage. It now appeared, however, that they 
Were subjected to some unknown influence when laid down which 
interrupted the working! and under such circumstances it was only 





right that Parliament should deal in an equitable spirit with the com- 
panies, and not by a sudden vote decline to give them further coun- 
tenance or assistance.—Mr. Ospor»& said that what the committee 
had to consider was whether the contract had been fulfilled ornot. In 
point of fact they were called upon to vote money for a contract 
which had not been fulfilled. The amount was a small one, it was 
true, but the principle involved was one which affected all the esti- 
mates. The House of Commons was taunted with forcing expendi- 
ture upon the Government; but here the Government were trying to 
force expenditure upon the House, and he hoped the committee 
would refuse to sanction the item. Unless they resisted this pres- 
sure in small matters, they would not be able to make any large 
reductions.—The CHANCELLOR of the ExcnequeR agreed that by 
close attention to small items was the foundation of a wise 
economy to be laid. But the hon. gentleman intimated that the 
Government were forcing this particular expenditure upon the com- 
mittee. Was that a just charge? (Mr. B. Osborne: “I referred 
to other items.”) He did not know what these were, but in this par- 
ticular instance he believed the Government had acted in a manner 
which the committee would approve. Did the hon. member think 
that when the line from Malta to Corfu and to Cagliari failed, the 
Government would have been justified in leaving the country 
entirely without telegraphic communication with Malta? To that 
opinion the hon. member had committed himself. ‘The Government 
satisfied themselves that it was undesirable for them to attempt to 
ea out: the undertaking. They were reluctant to pledge the 
public to one farthing of permanent expenditure. But it would 
not have been right to leave the country without communication, 
however imperfect, with Malta. (Hear, hear.) The vote would 
not pledge the committee to an engagement for a long term of 
years; it was a mere provisional arrangement, which did not 
annul the old contract, and the contract would be revived 
when the communication was restored. With regard to the 
Red Sea Telegraph, the hon. and learned gentleman (Mr. Ayrton), 
in alluding to the employment of “two Treasury clerks,” for 
the protection of the public interest, had succeeded in conv y- 
ing a false impression, by means of language which was perfectly 
accurate. No doubt, Mr. Anderson and Mr. Stephenson were 
Treasury clerks, but that conveyed an inadequate notion of their 
standing and ability. In responsibility, in knowledge, and in experi- 
ence they were officers of the very first class, and two better men 
could not be found in the civil service of the country.—Mr. Ware 
said that, had the Government not availed themselves of this 
alternative line when the Cagliara and Malta line closed, there would 
have been great dissatisfaction in the City among those connected 
with the East. It was very hard, when the Government had done 
all they could to maintain the communication with the East, that 
they should incur nothing but obloqauy.—Sir H. WiLLovenpy said 
that, as he understood the payment a the Government in ‘the case 
of the Mediterranean Extension and the Channel Islands telegraphs 
to be conditional on the working of the lines, he could not‘sapport 
the amendment. With regard to the Red Sea Telegraph, the fault 
lay in allowing the arrangement to be made in a private till, which 
at first passed that House without a soul knowing of the enormotis 
guarantee to which the public were committed. A large minority 
had subsequently affirmed the principle that public money should 
not be disposed of by a private bill, and he hoped that in future cases 
this — would be respected. There now seemed every reason 
to believe that the Red Sea Telegraph would be a total failure, and in 
that event the House of Commons would have every yéear'to make 
up a dividend for the proprietary. “Rather than be constantly 
subject to this burden, it would be better to bring the whole affair at 
once to a conclusion. He asked what was the precise amount of 
capital paid up, for to that extent only would ‘Parliament be bound 
to pay the guaranteed interest of 4} per cent. ?—Mr. Liatne'said the 
whole amount of £800,000 had been paid up.—Mr. AyrtTon'said he 
was willing to withdraw his amendment, considering the new 
footing on which the vote now appeared to be plaeeds "ft should be 
remembered, however, thut the committee ha@ been asked to vote a 
sum of money upon a contract submitted last "year, whereas now 
it appeared that the money was required in conformity with a 
contract not laid before Parliament. The hon. gentleman (Mr. 
White) had spoken on this question as the organ of the City interest ; 
but, considering the extent to which that hon. member had under- 
taken to defend the British constitution, he surely ought to be 
rather more careful how the public money was expended. It was 
often found, however, that gentlemen who on the platform were 
very voluble and clamorous forgot all public considerations 
when their own interest was concerned, and could not tolerate dis- 
cussion.—The CHAnceLLor of the ExcueQquer said that no new 
contract had been entered into, as the hon. member seemed to 
suppose. The arrangement made was merely a_ provisional 
modification of the old centract, which could be sufliciently 
explained in the course of conversation, and hardly required to be 
set forth in the estimates.—Mr. Alderman SALomons und_rstood 
that the £7,200 was only payable while the telegraph worked.—Mr. 
Laine: Only as long as the communication is kept open.—Mr. 
Ayrton denied that he had cast any reflection on the gentlemen who 
had been appoiated on the part of the Government as directors of 
the Red Sea Company. He only contended that, as two Treasury 
clerks had acted in that capacity, the Government had made them- 
selves responsible for the results of the undertaking.—The Cuan- 
ceLLoR of the Excnequer: Then because something —nobody 
knows what—has happened to this wire at the bottom of the sea— 
nobody knows exactly where—the Government are responsible for 
it, inasmuch as the two Treasury clerks ought to have discovered or 
9 the defect? That is the opinion of the hon, member?— 

r. Ayrton: The right hon. gentiemen must be dull of com- 
prehension. What I say is, that the condition of the contract being 
that the line should be in efficient working order, the Government, 
through the two Treasury clerks, whom they placed on the direction, 
ought to have seen that the company made such a contract as would 
have enabled them to enforce the condition.—The CHance.ior of 
the Excnequer: That has been done.—The amendment was then 
withdrawn and the vote agreed to. 








Tue Navy.—Smooth-bore cannon are still being made at Low 
Moor for the navy, the authorities being of opinion that they cannot 
be entirely superseded by rifled guns.—The steam iron-cased floating 
batteries, which were built in the last year of the Russian war, are 
undergoing inspection and repairs at the various dockyards near to 
which they are stationed, and the reports as to their soundness are 
satisfactory.—The Royal Commission ae to inquire into the 
state of the dockyards has suspended its labours, and will not resume 
its sittings until the 16th of October.—The Armstrong establishment 
at Woolwich, extensively engaged in manufacturing the 100-pounder 
guns, continues to progress without the slightest interruption ‘fhe 
first batch of that class of ordnance will be completed about the end 
of September. 


Tue Istumus or Suez Canav.—A letter from Alexandria says : 
—‘M. de Lesseps is proceeding to France, having suffered severely 
from the effects of climate, and having been attacked with jaundice. 
The canal is progressing. About 250 Europeans and 1,200 Arabs 
are employed. He says the Arabs are excellent workmen, and he pays 
them according to their class, from two to eight piastres a ~~ The 
excavation of the canal has reached to 1} leagues (about three English 
miles) in length, the breadth being about 33 yards, and the depth 
about 8 ft. The dredging machine, being a floating body, clears a 
channel for itself to advance in the direction of the intended canal. 
In three or four months’ time M. de Lesseps hopes to have advanced 
thirty miles into the interior, where a hill of moderate elevation 
must be cleared away to the working level of the dredging machines; 
10,000 men are to be employed for the operation, and this done they 
will soon arrive at the depression of the bitter lakes, which are about 
22 ft. below the level of the Mediterranean; and the junction of the 
two seas, M. de Lesseps says, will probably be accomplished next 





May. 








SCOTTISH MATTERS. 


Tue following table shows the number of steamships registered as 
belonging to the various Scottish ports :— 





Gross Gross 
Ships. Tonnage. Ships. Tonnage. 

Aberdeen co BB ie ‘ Inverness... .. 3 «. 500 
Mona 2 © e . 441 Irvine eo co 8 os 181 
Ardrossan . we 72 Kirkaldy .. .. 3 .. 283 
Ayr .. . B os 290. MG so ce «6S 103 
Bo'n os 2 oe 78 Teith.. .. .. 44 .. 18,471 
ltown., 8 .. 501 MEDSs cc co 8 oe 274 

oe oe 1 we 65, Peterhead eo 2 oe 33 

Woo. «. 160 .. 77,164 Port-Glasgow .. 7 .. 644 
Grangemouth... 9 .. 2,277 as cc 8 oe 569 
se 29 .. 7,707 Wigtown .. B ive 452 


Of the Glasgow steamers, the oldest was built in 1814, the 
Industry, and its dimensions give us ‘an idea of its compeers at that 
early date in steam shipbuil mg. It is 68 ft. in length, by 17 ft. in 
breadth, with a depth of hold of only 8 ft., and a gross tonnage of 
69, its horse power ig but equal to 14 horses. A contrast to this 
is the fine American liner Persia, built in 1856 ; it is 876 ft. in length, 
by 45 ft. in breadth, with a depth of hold extending to 80 ft., a gross 
tonnage of 3,300, and 900-horse power. 

A few days before her Majesty's arrival at Balmoral the Electric 
Telegraph Company completed the communication by telegraph 
between the Castle and the metropolis. Messages can now be sent 
direct from London to Balmoral without detention at any of the 
intermediate stations. The wires are in daily use. 

Last week's shipments of pig-iron from Scottish ports were on a 
fairly extensive scale. The usual return is appended :— 

Foreign, Coastwise. Total. Same weok 


‘last year. 
Ports. Tons. Tons. Tons, Tons. 


Glasgow .. oo 2,907 .. 1,608 + 8875 .. 4,023 
Port-Dundas o 135 136 vo 





Greenock .. ee 260 .. - ee 200 .. 150 
Port-Glasgow.. . None. ry ee _- 
Bowling .. oe + No return, .. +» 860 
Ardrossan .. co 1,008 oo 2,250 +» 4185 .. 4,200 
Troon oe oe «6 TEBE 180 « 00 .. 20 
Ayr.. ee os 165k. 758 oe o23. 875 
Irvine (last 3 weeks) — + 148 ee ae 60 
Grangemouth ., 63 210 ee 738 (t. 8385 
Leith ee oe No return. .. ° 650 
Burntisland No return. .. -- 
Alloa (South) .. oe None. ° a _ 
Alloa (North) .. 7 .. 70 « 40 .. 485 
‘ness oe ee me .. 223 *. 462 .. 664 
Morrisonshaven .. +» No return. .. ee — 
Total +» 6,220 6,541 11,761 12,041 


Messrs. Scott and Co., of Cartadyke, are about to build a despatch 
boat; of about 400 tons, for the service of the French Imperial 
Matine, to be fitted with a puir of Rowan’s patent engines of 
12U-horse power. This Vessel is the tirst ordered in Britain for the 
prone Imperial service, and is in «nded to test th. merits of this 

ew system of marine engines, after a full investiga:ion of the sub- 
- by a commission of engmeers appomtéd by the French Minister 
of Marine. ’ 





TRAFFIC RETURNS. 


Week This Same Mileage. 

ending Week. 1859. isu0, 1859 
Belfast and Northern Counties .. Aug. 18 1,291 1,273 = 65 65 
Birkenhead, Lancashire, & Cheshire ,, 19 2,909 3,108 3 33 
Bristoband Exeter .. .. 4. «- 12 - 7,804 12) 118 
nn ae LS - - 
Serres | ee 1,034 b3f BS 
Corkand Bandon... .. .. « 18 323 23 Ww zu 
Cork, Blackrock, and Passage .. ,, 18 418 343 Gh 6k 
DemidS 2... oe ve oe oe oe uy BM aut “WY 
Dublin and Belfast Junction .. .. ‘ 
Dundee, Perth, and Aber. Junction ,, 19 1,148 1,193 SL BL 
Dundalk and Enniskillen.. .. .. 7 
Dublin and Drogheda» .. .. .. x 
Dublin & Wicklow&Dub.& Kingtn, ,, 18 2510 2tind = AUR 
East Anglian fy’ .. .. .. : 7 j 
Eastern Counties and East Union,, -_ 
kdinburgh & Glasgow & 8. Dunfer, ,, 12 10,065 7,04 142 Lan 
Edinburgh, Perth, and Dundee ., 
Glasgow and South-Western .. .. 
Great North of Scotland... ., 
Great Northern... .. .. ss os 
Great Southern and Western... .. 
Great Western .. .. ss o6 os 19 87,7,:6 36,406 470§ 4004 

Shrewsbury and Birmingham ., 

Shrewsbury and Chester .. ,., 
Irish South-Eastern .. .. .. 6. _ _ —_ 
Lancashire and Yorkshire — 19 44,183 389,360 3y5} 3895 
Lianelly Railway and Dockyard .. ,, 18 666 a 2) aot 
London and Blackwall .. .. .. 

London, Brighton, and South Coast = ,, 18 21,043 20,190 223) 2u6, 
London Chatham and Dover ., .. » 
London and North-Western ., 
London and South-Western .. 0... 4, 1900 = 1.074 309 B04 
London, Tilbury and Southend ., 
Manchester, Shettield, aud Lincoln, 
Manchester, 8. Junc., & Altriugham 8 
Maryport and Carlisle ., 4 .. ,, 12 1,186 1,104 2% 23 
Midiand.. .. eo e8 ef ee se » 19 42,193 88,615 6i4t Olid 
Midland Great Western .. .. .. 
Newcastle and Carlisie ., .. .. 
North British 4. 45 4s oe oe yy, 19 GO Gaol 174 174 


North-Eastern .. 0 .. se se oe gg 42,898 41,518 ud JU4 
Newport, Abergavenny & Hereford — °° odin - - _- 
North staflordsnire Rail’ and Canal ,,- 12 9,221 9480 246 233 
St. Helen'SU, and Hijlway .. :, » 2,0:6 1,921 32 32 
Shrewsbury aud Hereford =... » = 149) 6 OV 
Scottish Gyutral Leryors. 6. oe) 4, WD 8,872 4,65 bu ov 
Scot. North-Kastern (lateAberdeen) ,, lL 4.ch0 4400 115 115 
south Devon » wt & oo « 4,106 7zg 7B 


South Mastermn .. 4s oe 
South York and River Dun. .. 
South Wales... .. .. os 
Taff Vale 4. os oe 
Ulster .. « 





os +s ¢ » 19 1,787 1,600 36 Bb 
Vale of Clwyd .. .. . » 18 _ - - - 
Vale of Neath .. .. os <e - 189 25} 25} 
Waterford and Kilkenny.. .. » 18 4i4 435 0—s Bh 3. 
Waterford and Limerick .. .. .. ,, 18 1,80L Je 77 77 
West Hartlepuol H. aud Railway., ,, 17 4,Jo0 8,895 wu 

West Midland (late Oxiord, Wol.) » 19 7,406 Gard W2 Itt 
Whitehaven and Furness.. .. .. ,, 12 — ooo 
Whitehaven Junction ., « «. ,, 12 - S72 we 


COLONIAL AND FOREIGN. 


Buffalo and Lake Huron... ., .. Aug. 4 798 630 161 = =16l 
LP ae 
Eastern of France (late P. and §.).. ,, 4 61,562 44,473 1050 1003 
Grand Trunk of Canada ., .. .. ,, 4 11,8% 8,041 970 880] 
Great Luxembourg ., ., 2,503 

Great Westernof Canada., .. .. ,, 10 6,201 5,006 B46 
Northern of France .. .. 1. « 
Orleans, Bordeaux and Branches .. 
Paris, Lyons and Mediterranean .. 


Sambre and Meuse .. .. .. « y 17 _ 1041 8668 6s 
Western and North-Western .. .. ,, 4 43,124 40,517 743 721 
West Flanders .. ..° .. « « 4», 18 _ 1l7z 5 75 
Demerara fortight ending .. .. -- — _ _ _ 








Sovran Kensincton Muszcum.—During the week ending 18th 
August, 1860, the visitors have been as follow :—On Monday, 
Tuesday, and Saturday oy days), 4,903; om Monday and iuesday 
(frre evenings), 4,261. On the students’ days (admission to 
the public 6d), 1,475; one students’ evening (Wednesday), 191; 
total, 10,830. From the opening of the museum, 1,602,238, 
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FAIRBAIRN AND NEWTON’S COMBING MACHINERY. 
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Tue object of this invention by Sir Peter Fairbairn and Robert 
Newton, of Leeds, is to facilitate the operation of combing silk, flax, 
ind other fibres, and at the same time to simplify the construction 
of the machinery employed. ‘To this end they provide a pair of 
endless combs, which they mount upon drums made adjustable to 
draw the combs to tension. These combs are set a little on the 
incline, so that they will work abreast of each other. The fibre to 
be combed is fed on to the teeth of the parallel and adjacent sides of 


these combs (to which a continuous traverse motion is given) by | 


ys r 
( 


Mi 

My My 
means of a gill, which receives an intermittent axial motion, for the 
purpose of detaching portions of the tibrous material from the feed 
table, and delivering the same to a pair of feed rolls, which have a 
continuous motion, and therefore draw it out of the gill pins, and in 


) 


ye 





turn deliver it on to the endless combs. A reciprocating brus) then | 
descends, and thrusts the fidres into the teeth of these travalling | 


combs. By the forward movement of these endless combs the fibre 
is brought to a point, where an underlying endless comb fitted with 
inclined teeth strikes into the fibre and draws it out of the teeth of 
the pair of combs, leaving the noils and dirt behind. This transfer 
of the fibre is assisted by a pair of short endless belts, set one on 
either side of this central comb, which belts are caused to hold the 
fibres against the sides of the comb. As this comb travels forward 
it is stripped by pairs of stripping rollers, which transmit the now 
cleaned fibrous material to a travelling endless belt, on which it is 
allowed to accumulate until a lap of the desired thickness is ob- 
tained. 

In the accompanying engravings Fig. 1 represents the machine in 
end elevation; Fig. 2 is a side view; and Fig. 3 a plan view; and 
Fig. 4 shows the feeding part of the machine detached. 

A, A, are a pair of endless combs made of bands of steel, somewhat 
like an endless band saw, and fitted with pins at their upper edge, 
which pins stand up at right angles to the band. These endless 
combs are carried by pulleys B, B', which are mounted on stud 
axles, supported in brackets, attached to the main framing of the 
machine. The combs A, Ai, are placed close together, and set at 
an inclination, so as to carry down the fibre fed on to their teeth 
and deliver it on to the teeth of an endless comb C, which moves in 
a horizontal plane, and travels between the depressed portion of the 
pair of combs A, A}, to receive the fibre therefrom. This comb C 
consists of an endless band of steel, with teeth inclined from the 
vertical in the direction of its line of progress; and like the other 
combs, it is cirried by pulleys D, D!, which turn on stud axles 
secured to the main temlag of the machine. Cast with or attached 








same, and thereby giv- 
FIG.3. ing motion to the combs 
situate above the combs 
A, Al, and about mid- 
way between the pairs 
of comb pulleys; B, B!, 
is the feeding apparatus; 


which by an _ intermit- 
tent motion takes up the 
material to be combed 
from a table }, and de- 


tions into the bite of a 


which, with the assist- 
ance of the reciprocating 
brush d, transfer it to the 
combs ; this apparatus is 
supported by an inclined 
frame e, e, which stands 
up from, and is bolted 
to, the main framing of 
the machine. Before de- 
scribing the parts by 
which the fibre drawn 
out of the teeth of the 
combs A, A!, free of 
noils and dirt by the 
passing comb C, is taken 
off the comb C and 
formed into a bat, it 
may be as well to show 
how the motions are 
communicated to the 
feeding apparatus and 
to the combs. On the 
main driving-shaft E | 
(which receives motion through the driving-pulley F, from any first 

mover) bevel-wheels G, G1, Ga, are keyed, which wheels gear respec- 


a is a rotatory gill, | 


livers it in detached por- | 


pair of rollers c, c’, | 


to the pulleys B' and | form alap. To give support to the lap during its formation a sheet 
——_ Di are rings of spur | O, O, is provided, which is carried by a series of pulleys P, P, Q, Q, 
 - teeth for driving the | the former of which are made adjustable to keep the sheet at tension, 


and in close contact with the lap of combed material. The sheet O 
| rotates by friction of contact against the travelling sheet M, and 
| this latter sheet is rotated by means of a spur-pinion on the shaft 
| Hi taking into a wheel R (Fig. 1) which drives the spur-wheel S on 
| the axle of the pulley Ni. Bearing on the sheet M, and rotating by 
| friction of contact therewith, is a roller g, which drives by friction 
| of contact the roller p', and consequently through the belt or sheet 
L, the stripping rollers o!, 01. On the axle of the roller p! is a spur- 

inion p®, which, through a train of wheels ps, ps, p®, and po, (the 

atter of which is keyed on the axle of the roller p) gives motion to 
the first pair of strippers 0, 0. When the machine has remained in 
action a sufficient time to allow of an accumulation on the endless 
sheet M of combed fibre sufficient to form a lap of suitable thickness 
the machine is to be stopped, and the lap is then to be removed in 
the ordinary way. 








New Rartway Terminus At Bristou.—We hear that a survey 
has been proceeding during the past week between Yate and Bristol 
for a narrow gauge line of railway, following the river Frome, and 
which is to have an independent terminus.—Bristol Post. 

A MEEtING ry THE Atr.—On Monday last a meeting was held 
on the top of St. Paul’s; Mr. Godwin (in the chair), Professor 


Lewis being present; when the various towers and steeples were 

examined, with the view of saying which should be preserved. The 

sight was wonderful, and those present found few spires to the 
| destruction of which they were willing to assent. A memorial was 
agreed on; and, being afterwards signed by the president of the 
| institute and such members of the council as could be found, was 
| presented on Tuesday night to the House of Commons on behalf of 
many of the towers and steeples.— Builder. 


| 
| 
Donaldson, Mr. Norton, Mr. Penrose, Mr. Porter, and Mr. T. Hayter 


| 
| New Breecu-Loaper.—Perhaps no subject has excited so much 
| attention, or been of late more keenly discussed, than that of breech- 
loading fire-arms. A few years ago this kind of arm was not only 
| little thought of, but was considered somewhat dangerous and other- 
wise ill adapted for the military service. But so great and rapid 
have been the improvements in this description of rifle, and so 
astonishing have been their results in practice, that breech-loaders 
are now looked upon by many persons as the perfection of gunnery; 


tively into bevel-wheels H, I, and I). The wheel H is mounted on one | and almost every Government in Europe is taking measures to 
end of a horizontal shaft H!, which lies at right angles to the main | introduce them, as an important portion of their established arma- 


shaft, and carries at its other end a similar bevel-wheel H?; this wheel 


ments. This is not to be wondered at when we consider the immense 


takes into, and drives, a bevel-wheel on the vertical shaft H3, the | advantages afforded by the oe system, as compared with 
e 


upper end of which is titted with a spur pinion for gearing into and | 
driving the ring of teeth on the pulley D! of the combC. The 
bevel-wheels I, and I! are mounted respectively on the inclined 


the tiresome and difficult system of muzzle loading guns now in use. 
The facility in loading, rapidity of fire, and the perfect ease with 
which breech-loaders can be manipulated in a riding, kneeling, 


shafts to K K}, the upper ends of which shafts carry spur pinions in | lying, or any conceivable position, are advantages of the highest 


gear respectively with the rings of spur teeth attached to the pulleys | 
B}, B!, and by this means therefore rotatory motion in the direction | 
of the arrow is communicated to the combs A, Al. At the upper 
end of the shaft K! is a bevel-wheel &, which drives a bevel-wheel 
hk! on the boss of a spur-pinion 4%, carried by a stud-axle secured to | 
the frame e; this spur-pinion gears into and drives a spur-wheel kg | 
(see Fig. 4) carried by a stud-axle on the same frame e, and the 
wheel 43 drives in its turn a spur-pinion f on one end of the short | 
shaft g. Keyed to the opposite end of the shaft g is a spur-wheel A, | 


| having on its periphery a group of say from five or six teeth, | 


| 








according to the length of nbre to be operated upon, the other 
portion of its periphery being blank ; these teeth gear into a pinion i 
on the axle of the gill a, and give an intermittent rotatory motion 
thereto. To prevent the gill from turning when not driven by the 
wheel A a pawl /! is caused to take into the teeth of a ratchet-wheel | 
4, keyed on the gill axle and retain the gill in a fixed position. A 
pin projecting from the side of the wheel A will come in contact 
with the pawl A!, and lift it clear of the ratchet-teeth just prior to | 
the teeth of the wheel A coming again into gear with the pinion i for | 
the purpose of effecting a further partial rotation of the gilla. In. 
gear with the amy a smaller pinion c* on the axle of the lower | 
of the feed-rollers; the upper roller ci receives its motion from | 
friction of contact, it being forced down upon the lower roller by 
elastic or other pressure. yew wd projecting from the front of the 
frame e form bearings for a rock shaft d', on which the brush d, for | 
pressing the fibres into or between the teeth of the combs A, Aj, is 
mounted; this rock-shaft receives its motion from a slotted arm d) 
keyed thereto, and connected by a rod d3 with a crank-pin d4 pro- 
jecting from the pinion £ It will now be understood that as the 
libre to be combed is taken up from the table } by the rotatory gill 
a@, and stripped from this gill and fed on to the combs A, A}, it will 
be carried torward to a point represented by the red line X, X, in | 
Fig. 3, where the combs begin to separate. The comb C now strikes 
in, and, taking hold of the tibres at the middle of their length, draws 
them out, leaving the noils and refuse in the combs A, Al, which are 
afterwards cleaned by the well-known means of revolving brushes 
not shown in the drawing. As the fibre is carried forward by the 
comb C, it passes between a pair of endless belts m, m, mounted on 
rollers n, n!, which serve to support the comb and assist in drawing 
out and combing the fibre. The filled teeth of the comb next pass 
in front of a pair of stripping rollers 0, 0, which draw off the fibres 
projecting from the inner fase of the comb. An endless sheet L, 
passing over the lower of these rollers, and held at tension by a | 
roller p, serves to conduct the cleaned fibre as it is taken up by the | 
rollers 0, 0, to a horizontal endless sheet M, which is carried by | 
pulleys N, N!; as the comb C passes round it meets with a second 
air of wee rollers ol, o!, which draw off the fibre projecting 
rom the outer face of the comb, and by means of the endless sheet 








Li moving over the roller 0; and tension roller p; deliver the same 
on to the endless sheet M. Rotatory motion is given to this sheet 
M, to enable it to accumulate the cleaned fibre on its surface, and 





value in a military point of view, and cannot faii to confer an almost 


| infinite superiority on the combatant who happens first to avail 


himself of their use in the field. This being the case, we conceive it 
is the duty of all who wish well to the country to urge upon the 
Government, and upon volunteers in particular, the adoption of a 
weapon so obviously superior to the ordinary arm. In adopting a 
breech-loader for military purposes, the utmost caution is required in 
making the selection. At the present moment there are 4 consider- 
able number of breech-loaders before the public, and most of them 
distinguished for great ingenuity and variety in their combinations 
and arrangements. A new weapon of this kind has lately been 
submitted to our notice, which appears to possess in a remarkable 
degree the real and substantial requisites of an effective military rifle 
—we allude to that which has been recently invented and patented 
by Mr. Thomas Wilson, of this town. We jhave had ample oppor- 
tunities of examining this rifle very minutely, and we have no 
hesitation in saying that the extreme simplicity of its construction, 
combined with its unguestionable strength and safety of action, 
point it out as a gun pre-eminently adapted for military 
purposes. There are several other breech-loaders which have 
recently attracted much attention; but most of them are 
quite unequal to the wear and tear of military use, and are, 
moreover, encumbered with levers, joints, and screws, which, of all 
things, are the most objectionable in a military arm, being con- 
stantly liable to entanglement with the accoutrements of the soldier, 
and almost certain to get strained or deranged in use, or by the 
slightest accident. A military breech-loader, to be of real use, 
should be of the simplest construction, and entirely free from joints, 
levers, screws, and, in fact, everything which requires nice adjust- 
ment and careful and delicate handling. It is precisely on these 
grounds that we express ourselves strongly in favour of Mr. W ilson's 
breech-loader, which is open to none of these objections. It requires 
no adjusting or delicate handling in use, is in no way liable to 
derangement, and cannot be wrongly manipulated, even by the 
clumsiest operator. The action is simply a plug and a cotter, both 
of which are withdrawn in a second by the thumb and finger, and 
replaced with equal speed and certainty oer hanging t is im- 
possible to devise an action more simple and direct, or less liable to 
objection, than this; and it is a great relief, after the complicated 
arrangements of levers, joints, and screws, and the consequent diffi- 
cult and unnatural twisting and bending motions which have 
hitherto seemed inseparable from breech-loaders, to find one at least 
free from these objections, and likely to be of substantial use. In 
addition to the advantages we have named, we are informed that 
the action of Mr. Wilson’s breech-loader can be readily applied to 
existing muzzle-loading guns, so that any number of Entield rifles 
can be converted into breech-loaders.—Aris’s Gazette.—[We have 
examined one of Mr. Wilson’s rifles, and cheerfully endorse all that 
onr contemporary has stated. We cannot conceive a breech-loading 
rifle constructed upon principles more simple than this, and we 
cannot help thinking it must speedily come into general use.—Eo. E. 
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TO CORRESPONDENTS. 


*,* Vol IX. Tus Evarnesr, bound in cloth. is now ready, price 18s. 
‘Cee Binding the volumes can be had from the publisher, price 2s. 6d. 
each. 


*.* request our as may desire to be referred to 
aie ratus, éc., to send their names and addresses, to 

ich, after publishing thei inquiries, we will forward such letters as we may 

receive inanswer, Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
coluian. 

O. P.—We do not think your present knowledge would enable u to proMure a 
situation such as you seck. You had better join some pw he class, and 
study arithmetic, mensuration. You will find the Arithmetic 

now have a very useful one; and *‘ Boucher’s Mensuration,” published 

y Longmans ; and *‘ The Elements of Algebra,” by Ainsworth and Yeats, 

published by Ingram and Co., Milford-lane. You might jall back upon 
Weale’s Rudimentary Treatises, a catalogue of which you can get by 
addressing Messrs. Lockwood, in Paternoster row. 

T. H. (Mossley).—The only way is to search the indexes of the patents pub- 

ished. In Manchester (at the Free Library, we suppose), you will find the 
whole of the indexes, and copies of all the specifications published. The cost 
of a patent varies according to the invention and the extent of the drawings. 
About £30 will cover the first three years. You cannot patent after regis- 
tration. 


~_——_ 


HOT-AIR ENGINE. 
(To the Editor of The Engineer.) 

S1r,—In answer to your correspondent “ A Subscriber” (Bury), inquiring 
where a description of the hot-air engine could be found, he will find a full 
description of the “caloric” engine, which, I presume, is the same, at page 
6558 et seq. of the “ Proceedings of the Institution of Civil Engineers during 
the in. of 1852-53 ;” also some “‘ Remarks on the Use of Heated Air as a 
Motive Power,” by Sir George Cayley, Assoc. Inst. C.E., with a discussion 
on the same, at page 332 et seg. of the same volume. C.E. 


August 20th, 1860. 
INJECTION OF AIR IN VEINS. 
(To the Editor of The Engineer.) 

Sir,—In your number of Tue ENGineer for August the 17th, I notice a 
method, announced as new, for depriving animals of life by injecting air 
into their veins ; and moreover this is announced as the important discovery 
of a French surgeon. That it is new is simply absurd ; and that it is a 
French discovery is of the same nature. When I was a boy of some ten or 
twelve years, J was initiated into the mystery of this humane practice by an 
old huntsman, who practised this me regularly upon such decayed 
members of the stud as were unfit for further service, and entitled to a 
gentle and sudden end. 

I have no doubt that many such old huntsmen will be found who could 
prove what I say, and to justify the confidence placed in them, not only to 
care for the life of their charge, but to bestow upon a faithful one the 
benefit of an easy death. OLD TowLErR. 

West Hartlepool, August 21st, 1860. 


CIVIL ENGINEERS. 
(To the Bditor of The Bngineer.) 
S1r,—I shall feel obliged if you will inform me, through the medium of 
our much valued journal, ‘‘ what examination, or other test, engineers 
ve to undergo to entitle them to adopt the C.E.” 
Having had so many different answers to the above question, I apply to 
you as one likely to give me correct information upon the subject. 
Manchester, 21st August, 1860. CHEMIN-DE-FER, 
| There is not any examination required before an individual can a‘tach the 
magic letters to his name You may do so if you please, but understand that 
we do not say you ought to do so. If you have been educated for the pro- 
fession, and been articled to a civil engineer, and passed through your allotted 
course, you are fairly justified in calling yourself a C.B. ; or even, failing the 
articles, if you have had a large amount of practical experience to qualify 
you for the profession, the assumption might be at least excusable; or, if 
you are an Associate of the Institution of Ciwil Engineers, and practive as a 
civil engineer, you might be justified in using the C.B. after your name. But, 
after all, the whole matter resolves itself very much into a question of taste } 


CONDIE’S PATENT ANVILS. 
(To the Editor of The Engineer.) 


Sir,—In your ~ 9 of the proceedings of the Institution of Mechanical 
Engineers last week I observe the following paragraph :—‘‘ Messrs. Dawes 
have also patented two other inventions lately. One of them is at work at 
Nithymoor, and consists of a refri: ting process for keeping the anvils and 
hammers cool by passing a stream of cold water through them,thereby making 
them more durable than they would be if exposed to the heating process, 
which is an essential part of the old method.” Messrs. Dawes, with whom I am 
on the most friendly terms, took out a patent for the above purpose, but on 
learning that I had anticipated them by twelve years, they at once acknow- 
ledged the invalidity of their patent, and are now using hammers and anvils 
so constructed with my permission. My principal reason for correcting the 
above error is, that in addition to the firms who use this invention in 
connection with my patent steam hammer, I am aware of other works 
where it is also in operation, evidently in ignorance of my patent, and from 
the respectability of these firms I have no doubt that, when called upon, 
they will p y the license due me for the saving effected. 
Govan -iron Works, Glasgow, 
August 22nd, 1860. ne 
STEAMSHIP RESISTANCE. 
(To the Editor of the Engineer.) 


Sir,—Having had occasion, for some time past, to devote considerable 
attention to the construction of steam-vessels, it appears to me that, 
although there have been many important improvements made, there still 
remains a wide field for further investigation and scientific research ; and as 
yet our knowledge on this important subject is very imperfect. This is 
rendered the more obvious from the fact of jonally 
made in our public journals of vessels launched, and others in the course of | 
building, that are — (and some guaranteed) to steam 20 and upwards 
of miles per hour, I am not aware that this has ever yet been perfectly 
achieved, neither can I discover any theory to justify such announcements. 
The two great impediments lying in the way of great speed are, Ist, the | 
i of resist , which is as the square of the speed; and, | 
2nd, the loss of power sustained by the paddle-wheels in their action on the 
water, which is in the same ratio as the resistance. To admit it possible to | 
steam 20 miles per hour, we may infer that a vessel of 2,000 tons will 
— 1,600-horse power to propel her, supposing her to be in still water, 
and free from wind and tide. As to the latter, it appears to me self-evident | 
that as the current made by the vessel passing through the water increases, | 
the effect of the action of the paddles 
beyond which all the power that can be applied would fail to increase it. | 
Perhaps these conclusions of mine may be the means of eliciting, from an 
abler pen, more useful information on this important subj: ct. 

Kingston-upon-Hull, August 17th, 1860. 


DOUBLE-ACTION PUMP. 
(To the Editor of The Engineer.) 
Sir,—I send the accompanying figure of a new double-acting- pump for 








Joun Conpig. . 








insertion in your invaluable paper, if you should think it would add to the | we consider the ex 


other interesting matter 
which it always contains. 
In the Figure is shown a 
section of the valve-box, 
from which its action will 
be easily understood ; the 
left division contains two 
suction-valves; the right 
division has a double-seated 
discharge-valve. In the 








and is therefore drawing 
water through the suction 
Pipe, Upper suction-vaive, 
and upper passage A; at 
the same time it is being 
discharged by the lower 
passage B, the valve, and 
discharge-pipe, as sho 

the arrow. On the return 
stroke both valves descend, 
closing the upper and gpen- 
ing the lower suction, and 
opening the upper and 
closing the lower dis- 














I cannot claim for the 


riority over other pumps 
recently invented, but it is 
obviously more simple, and 


ld be made cheaper thau 
any double-acting pump which I have seen. wis, 
4 T, Suita, Engineer, H.M. Indian Navy. 


JoserPa SPENCER. | 


Figure the pump-piston is | 
he pump-piston 


BREECH-LOADING RIFLES. 
(To the Biitor of The Bngineer.) 

Sir,—Will you be so kind as to direct me, th h your valuable paper, 
what kind of rifle is to be preferred as the best sort for volunteer rifle corps 
either with breech-loading or not, either Minié rifle, or any other kind ; an 
who isa manufacturer of the rifle you think is best? I shall be very 
much obliged to you, sir. 

In Tue Enorverr of 11th May is a drawing of a copying press, patented 
by Mr. Bentall in September last year, which is on the same principle as a 

described in “ Mechanics and Mechanism,” by R. Scott Burn, M.E., 

.8.A. ; London, 1853. Ido not understand how Mr. tall has got a patent 
on an old invention ; but perhaps it is the construction of the copying 
press, not the principle, that is patented. I beg you will kindly excuse me, 
sir: I do not know the patent law. AHTERAGRAM. 

Frederickstad, Norway, August 10th, 1860. 


(We had several inquiries about rifles a few months ago, and we obtained 
the opinion of a disinterested authority on the subject, and we now repeat, for 
the benefit of our correspondent, and ali others who may be interested, what we 
then published : — 

“From my experience gained at Hythe, I am clearly of opinion that 
the long Enfield rifle is the nega arm for the a purposes of volun- 
teers. Firstly, because it hits more accurately than the short Enfield 
rifle; and the proof of this is that the staff-sergeants at Hythe aver that 
it is a common occurrence there for sergeants of the line, who come 
there to struggle for a class and a pension, to lay by the short Enfield rifle 
that they are accus to use, and to borrow in its p! a long Enfield, 
preferring that piece, although comparatively unacquainted with its use. 
Secondly, the long Enfield, with bayonet of best quality, costs £3 3s. ; 
the short Enfield, with sword onet, costs £4 4s. Thirdly, the lump of 
metal fixed upon the barrel of the short Enfield rifle is said to be pre- 
judicial, by not expanding with the other parts of the barrel with constant 
use. From what General Hay and his staff at Hythe stated, it seems 
clear that Whitworth’s rifle is superior to any other, chiefly because the 
ball from it is propelled with so much greater rapidity than the ball from 
the Enficld ; that the culminating point of the trajectory (or path of the 
ball flight), is, at a distance of 900 yards, only 25 ft., against 50 ft. for the 
ordinary Enfield ; thus it follows, therefore, that with the same elevation 
the Whitworth would carry nearly twice as far as the Enfield, and at all 
times by travelling nearer the ground it would do more execution. A 
on Whitworth rifle, however, would cost from £20 to £30. The best 

reech-loader is said to be the Westley Richards’, and it is currentlybelieved 
that, unless a better one be discovered in a short time, there is a chance of 
Whitworth and Westley Richards combining to make a joint rifle that 
should possess the advantages of both. In selecting Enfield rifles great 
care must be taken to avoid wasters, or rifles that have been rejected by 
the Government. All of these are marked on the barrel with ‘ R. R.,’ 
which are known in the trade by the name of the Twin Brothers. Re- 
jected rifles are practically worth nothing, and gunmakers are sometimes 
in the habit of puffing them off as sound.” 
Within the last few hours we have inspected a new breech loader of Mr. 
Wilson, of Birmingham, which promises, as fur as we can judge, to supersede 
both Terry's and Westley Richards’. It is remarkably simple, indisputably 
safe, and is not costly in manufacture. It can be fired, we are told, eight 
times in the minute, and the Enfield rifle can be fitted as a breech loader at 
little cost. Our correspondent will find a paragraph relating to this rifle in 
another part of our paper.] 


Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence. line averages nine words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Tue EnGineer can be had, by order, from any newsagent in town or country 
and at the various railway stations; or it can, ¥ preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, 
Tus ENGtnuer is registered for transmission abroad, 

Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mr. BERNARD Luxton; all other letters and 
communications to be addressed to the Editor of Tux ENGINEER, 163, Strand, 
W.C., London, 
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SUBMARINE TELEGRAPH CABLES. 


For years past it has been argued that submarine tele- 
raph cables would be cheaper in construction, more easy 
to submerge, and more durable when down, if the outside 
covering iron wires were omitted altogether; in other 


ones, for there is no necessary difference between the two 
kinds beyond that of the one possessing, and the other 
being without, a coiled iron covering. ‘his covering, it 
has been alleged, adds enormously to the first cost of the 
cable ; gives rise to all the difficulties which are experi- 
enced in depositing the cable; itself alone occasions the 
necessity for great strength, which it is intended to sup- 
ply ; and, after all, affords no real or useful protection to 
the conducting wires. It now scems to be shown, by the 
experience gained with the Atlantic cable, to which we 
last week adverted, no less than by that of the Red Sea 
likewise, that, in addition to all these reasons for dis- 
pensing with the iron covering, there is a further and 





becomes less, until she attains a |even more decisive one—namely, that this proves to be 


the very cause of the worst failures which we have expe- 
rienced. 

There is a probability, then, of a light cable being at 
| last made and laid down, after millions of money (literally 
| millions”) have been sunk for ever, and vainly, at the 
| bottom of the sea, in the shape of heavy cables. And when 
| rience which must have been acquired 
| with submerged cables, it is difficult to understand how it 

happens that the destructive action of the iron covering 

was not long ago discovered, or, if discovered, made known. 

It is easy enough to withstand, and even to ignore, a theo- 
retical argument. When cable-makers have been told—as 
| they have been told ten thousand times—that the spirally- 
laid iron wires were, from their very form, extensible, and 
that, therefore, the enormous weight of the cable was likely 
to be brought upon the fragile inextensible conductors, 
they have turned away disregardful of so purely geome- 
trical a notion. But they must have had many opportu- 
nities of seeing, to some extent at least, the evil effects of 
the iron which the Atlantic cable has so conclusively 
manifested; and, we repeat, it is hard to understand how 
they can conscientiously have put their covering machines 
to work after such discoveries. 

In what a light the ponderous schemes for laying cables 
which have from time to time been brought forward now 
appear! Poor Lieutenant Higginson’s, for example, who 
proposed to pay out, not the telegraph cable only, but an 
auxiliary or messenger chain cable with it; so that—to 
ase the language of this gallant but mistaken officer—“ in 
addition to the weight and strength thus added to tele- 
graph wires, this further advantage accrues from the use 
of a messenger cable, that after it has been attached or 


| 
| 





words, if light cables were employed in place of heavy | less are; but the worst yet experienced have been of our 


| prove this. 








made fast to the telegraph wire, additional electrical power 
is imparted to the wire, probably owing to some inductive 
influence occasioned by the proximity or contact of the 
chain, the nature or extent of which is not yet practically 
or perfectly ascertained. ... The comparative security, 
strength, and durability of telegraph wires, thus protected 
by a chain, is too obvious to ol dwelling upon.” The 
day for schemes of this kind, if they have had a day, is 
past for ever. 

If light cables are to be resorted to, there will be an 
abundant choice for companies to select from. In the first 
— there is Mr. Allan’s system, in which the main con- 

uctor consists of a stout copper wire; and this is sur- 
rounded by a set of very light iron or steel wires, the whole 
being properly insulated. The inventor believes that a 
cable constructed in this manner, and left unencumbered 
with any outer coils of iron, will possess both conducting 
wer and strength sufficient for all practical purposes. 
‘hen, again, there is Captain Rowett’s cable, the last in- 
telligence of which came from France ; it having been al- 
leged that the French Government purposed laying such a 
cable direct to America. In this a. insulated wires are 
placed in the centre of a hempen rope, and no metallic 
covering of any kind is employed. And again, we have 
Mr. Macintosh telling us that “it is not by in rating 
tar or resin with gutta-percha, or in outer coverings of such- 
like materials, that we shall render the cone perfectly in- 
sulated ; but by applying to the insulated material a pres- 
sure of six or seven tors per square inch at the time that it is 
encased round the conductor, which consolidates the insu- 
lator, and thoroughly closes up all the pores, And to pre- 
vent absorption, & coating of collodion, which is known to 
be as impervious as glass, is applied, without which no 
deep-sea cable can be thoroughly insulated.” But it must 
be wholly unnecessary to multip y instances of this kind, 
It is manifest that, if we want a choice of light cables, we 
shall have no difficulty whatever in satisfying ourselves. 

One great fact, which we insisted upon on scientific 
grounds in the columns of THE ENGINEER three or four 
years ago, has been amply confirmed recently—namely, 
that at the bottoms of deep seas there is no motion toinjure 
the cable. We have heard much at various times about 
the attrition to which cables are subjected when submerged 
even in deep water ; and this attrition has been spoken of 
to debar us from the use of uncovered cables. But this, as 
we showed at the period mentioned, is all a mistake. 
There is no such attrition taking place in deep water. Mr. 
Lionel Gisborne, in his evidence before the committee of 
the House of Commons, adduced facts which abundantly 
He states that, in the Red Sea, even at 
25 fathoms only, there was not the slightest motion or 
attrition. The vegetation and animals which were brought 
up sticking to fragments of coral rock were so delicate, 
that the animals exploded the moment they came into the 
air, and the vegetation, which was perfect before, crumpled 
up. The evidence of the same gentleman shows, however, 
that there are more things to be met with at the bottom 
of the sea than are sometimes dreamt of in our philosophy. 
He states that, for five miles, the Red Sea cable went over 
a soft coralline rock, apparently full of gelatinous-looking 
animalcule ; and the moment it came to the surface, they 
“ putrified and stank most terribly ;” and for those five 
miles the iron was so corroded, that you could crumble it 
in your fingers. By analysis, it has been proved that the 
animals gave out sulphuretted hydrogen; but this never 
injured the insulating material in any way. 

After reviewing the latest facts, we may repeat what we 
said recently, and affirm that there is no reason why 
submarine telegraphs should not speedily be brought into 
world-wide operation. Difficulties to overcome there doubt- 


own creating. Let us guard against reproducing these, 
and we shall find that our undertakings are for the future 
more economical, more permanent, and far more remunee 
rative than they have ever yet been. 


THE HOT BLAST, 


Tue heat which burning coal furnishes has been marvel- 
lously aseful to us of late years. It is, of course, the parent 
of steam, and of all that steam has given us. Us English, 
and our American brethren also, it has made the far-reachin 
ge: ee wonder-working people that we are. Gold 
is rubbish compared with our precious fuel. A cubic 
furlong of coal is worth more to us than a cubic mile of 
diamonds. And yet there is nothing on the face of the 
earth which we have squandered so lavishly as our coal. 
Two-thirds, probably, of all the heat which we have gene- 
rated from it in our furnaces, since the steam engine first 
became useful to us, have been sent off up our chimneys. 
But, in so far as steam boilers are concerned, we are now 
beginning to discern the value of what we have been in 
the habit of wasting, and are endeavouring, first, to increase 
the amount of heat extracted from our coal ; then, to with- 
draw from our furnaces, for useful pw , more than 
ever of the heat generated in them; and finally, to intercept 
even that which unavoidably finds its way to our chimneys, 
by placing water heaters, and steam heaters, and other 
devices in our uptakes, 

The steam boiler, however, has never afforded the worst 
example of extravagance in this matter. It is in the iron 
manufacture that economy has most been set at nought. 
Here we have had, not a mere waste of fuel, but a succession 
and accumulation of wastes. We have had a waste of, say, 
50 per cent. in the heating of the hot blast; then a second 
serious waste in the smelting furnace for want of a hotter 
blast ; and then a third waste in the passing off of the hot 
products of combustion at the top of the blast furnace, 
And when the enormous scale on which our iron manu- 
facture is conducted is remembered, this business assumes 
a very serious aspect. Most of our readers are pretty well 
acquainted, probably, with the operations of the iron maker; 
but it may be well for us, nevertheless, to recal their 


| thoughts to a fact or two bearing on this question of blast. 


For every cubic foot of solid materials charged into an 
iron-smelting furnace there are from 2,000 to 3,000 cubic 
feet of air forced in. In coke furnaces of the kind usually 
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employed in South Wales and Monmouthshire, and with a 
cold last, for every ton of pig-iron uced about ten 
tons of air are on an ave consumed ; and Mr. Rogers, 
in his admirable work on “Iron Metallurgy,” tells as that 
at one of the iron-smelting establishments in South Wales 
there are engines of such vast power as to com- 

into blast-furnaces upwards of 112,000,000 of cubic 
eet, or 3,750 tons, of atmospheric air daily, 

With these and other impressive facts before us, it is 
impossible to view without satisfaction any great and pro- 
mising effort designed to introduce economy into the 
operations of the blast furnace; and we therefore propose 
to make prominent reference in this article to the regene- 
rative stoves lately invented by Mr. E. A. Cowper, C.E., 
which have been more than once referred to, and to a cer- 
tain extent described, in our columns, We need hardly 
say anything in favour of the “very hot blast” which these 
stoves are intended to supply, and are, indeed, supplying, 
at the works of Mr. Cochrane, of Middlesborough. Mr. 
Neilson, who first invented the hot blast, and who has 
watched the progress of his great invention with unflagging 
interest, avows that he has always wanted to get a very 
high temperature of blast, and is convinced that the advan- 
tages of increasing the temperature have been clearly 
established by experience. He believes that y using the 
blast of heightened temperature the height of the point of 
fusion in the blast furnace will be lowered. By the present 
use of hot blast the melting point is already brought down 
to within about 8 in. of the tuyeres; and with the blast 
raised to 1,300 or 1,400 deg.— which enormous temperatures 
are secured by Mr. Cowper’s furnaces—it will probably be 
brought within 2 in. or 3 in. of them, which will prevent 
the newly-melted iron from being exposed so long to the 
oxydation of the blast, and thus avoid the waste arising 
from that cause. It was, we are of course aware, at one 
time pretty one believed that a high temperature of 
blast inj the make of iron. It was thought by many 
that if the blast were heated above 300 deg. the iron would 
be spoilt for foundry purposes. But it is already and 
widely heated to 700 deg. and 800 deg. without any 
attendant detrimental a= ¥ and there is no valid reason, 
in our opinion, for raven oper | that any mischief whatever, 
of the kind here spoken of, will result even from the exalted 
temperatures before mentioned. Mr. Rogers, to whom we 
have already referred, and who has had his opinions shaped 
by very prolonged experience, not only contends that the 
imputed rottenness or weakness of cold-blast iron arises 
from causes perfectly distinct from that of the air being 
heated to any specific temperature, but contends that it is 
a far more alvdnta us thing to expend fuel in heating 
the blast considerably than to place ‘the same fuel in the 
smelting furnace. It has been imagined by many people, 
he says, that the effect of the hot blast is efficient only to 
the extent of the temperature communicated to it from the 
combustion of a certain amount of fuel previous to its 
entrance into the blast furnace, and that an increase of 
fuel in the furnace-charges, to the same extent as that used 
in previously heating the blast, would produce an equal 
result, But the fact is, a hot blast produced by the com- 
bustion of a given amount of fuel would have a better effect 
than twice the amount merely introduced with the charges 
at the tunnel-head; and the existence of a comparatively 
large accumulation of pure fuel in the crucible and boshes 
of the furnace clears up the mystery involved in this pro- 

ition ; “for the immediate action of the blast upon this 

of pure fuel instantly and thoroughly causing its rapid 
decomposition, thereby originating an intense incandescence 
in the regions of the furnace alluded to, and consequently 
fusing whatever quantity of the earthy residuums of the 
materials under operation may happen to come within the 
influence of the very high temperature alluded to, the iron 
at the same time becoming thoroughly revived, and highly 
carburetted and alloyed, by falling through this bed of 
pure coke into the hearth of the furnace,—a much larger 
amount of iron, of any given quality, will be obtained,” he 
argues, “ from the combustion of a specific amount of fuel, 
under the circumstances here given, than were the iron and 
earthy residuums to fall lower in the furnace before their 
fusion.” Mr. Neilson, again, even goes so far as to believe 
it possible that, if a blast sufficiently hot can be employed, 
the iron may be reduced in the smelting farnace with lime 
only, with no other coal than that necessary to carbonise 
the ore. 

Assuming, then, that a blast of a temperature of 1,300 
or 1,400 deg. will be unattended by any injury to the iron, 
and that it will even promote economy to a great extent in 
the blast furnace itself, we come now to notice the means 
by which Mr. Cowper has secured such a blast at the ordi- 
nary cost, or even less than that. To get air raised to 
ouch a temperature by passing it through cast-iron pipes, 
heated by a furnace or oven on the outside, is manifestly 
impossible. If the air within the pipes were brought to 
anything approaching such temperatures, the cast-iron 
would inevitably fail, It is only by the continual flow of 
a comparatively cool current of air through them that the 
pipes of the ordinary stoves are kept sound, even for the 
short periods which they now keep in —- Mr. Cowper 
had, therefore, to pao 4 for other appliances, and in his 
search he naturally enough turned to the “regenerative” 
system of Mr. C. W. Siemens. Mr. Siemens’ regencrator 
consists, it will be remembered, of a chamber, in which 
are placed numerous pieces of refractory material at a 
small distance apart, so that the heat from the fire can be 

through the chamber amongst them; they thus 
me unequally heated, those nearest the fire absorbing 
most heat, those next to them less, and so on, until at 
last there is but little or no useful heat left in the pro- 
ducts of combustion. So long as the refractory material 
is at a temperature inferior to that of the products of 
combustion, it will continue to imbibe heat from them, 
and consequently, useful heat cannot escape all the while 
the temperature of the regenerator falls short of that of 
the Fe which state of things is always, of course, 
avoi The heat so taken up by the regenerator is next 
utilised, by shutting off the supply of heat from the fire, 
and turning the air to be heated through the 
in the opposite direction. It comes in contact 


nerator 
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the cool end of the regenerator, and therefore commences 
by taking up only a little heat; then, as it strikes the next 
set of pieces'of refractory material|in the regenerator, it 
takes up a little more heat, as they are hotter than the 
first, and so on. The air ultimately issues from the hot 
end of the regenerator at very nearly the temperature of 
that part. Thus, whatever heat is first put into the regene- 
rator is again gradually taken out by the air when passed 
through in the opposite direction. Mr. Siemens has been 
working at the introduction of the regenerative principle 
for many years, and has applied it already in furnaces for 
heating and melting glass, iron, and steel, in some cases 
with great success, The difficulty attending its adoption 
has never, he says, been with the regenerator itself, but in 
the mode of carrying out its special application, so as to 
accommodate it to the particular requirements of each 
manufacture. It is this apparatus, then, of which Mr. 
Cowper avails himself, firebrick being the refractory mate- 
rial which he employs, its capacity for heat being about 
equal to that of copper, bulk for bulk (and consequently 
many times greater than that of copper, weight for weight), 
and its price being not at allconsiderable. The only metal 


| used is that employed in the construction, an air-tight 


iron skin, or case, which is lined throughout with firebrick, 
and is nowhere exposed to the direct action of the hot 
gases. Hence the high temperature is obtained without 
any iron surfaces being exposed to an injuriously high 
temperature, as the wnole of the cast-iron pipes and mains 
of ordinary stoves are entirely done away with, and the 
cost of wear and tear of these pipes is altogether avoided. 
Mr. Cowper estimates that the cost of heating the blast by 
the new stoves will not be more than one-third, or at most 
one-half, of that with the ordinary stoves, while the blast 
will be heated up to 1,200 deg. or 1,500 deg., instead of to 
700 deg. or 800 deg. only 

It is gratifying to know that Mr. Siemens, who, as we 
have said, has given great attention to the regenerative 
system, which he was the first to invent, considers the new 
hot blast stove one of the most complete and satisfactory 
applications of that system yet made. But he is strongly 
in favour of using gas, instead of coal, as the original heat- 
ing agent. A coal fire gives out a very great and unne- 
cessary heat in the fire-place by radiation, requiring special 
protection for that part to prevent injury ; while gas pro- 
duces less heat at the actual point of ignition, but quite a 
sufficient temperature in its combustion. In working the 
regenerator stoves he thinks it is not desirable to get up 
an intense heat, much beyond that to which the blast is to 
be heated, otherwise the material of the stoves is exposed 
to an unnecessarily high heat; and on this account he 
prefers a gas to a coal fire, for gas in burning gives a tem- 
perature of about 2,000 deg., and will heat the hottest end 
of the regenerator to that extent, and in the return course 
the blast can be heated to nearly the same temperature, 
which is quite as high a degree certainly as can be made 
use of at present. So convinced is he of the superior advan- 
tage of gas for heating, that in some cases he has purposely 
constructed gas producers, in order to obtain gas from the 
fuel for burning, instead of burning the fuel directly. At 
a late meeting of the Institution of Mechanical Engineers, 
when Mr. Cowper’s stoves were ander discussion, he (Mr. 
Siemens) described the means which he adopted for pro- 
ducing gas for the purpose. “A large quantity of fuel 
was laid on a grate in a very thick layer, say about 3 ft. 
thick, and ignited from the bottom, with a slow current of 
air passing up through it; then, as the carbonic acid formed 
at the bottom passed upwards through the fuel above, it 
formed carbonic oxide, which passed off at a moderate 


temperature of about 300 deg. mixed with the carburetted f 


hydrogen distilled from the coal, and was conveyed to the 
stove where the heat was required, and there burnt by 
admitting the required proportion of atmospheric air.” It 
will be seen from the foregoing considerations that the new 
stoves are exceedingly well adapted for utilising the waste 
gases from the top of the blast furnace. Two pairs of the 
regenerative stoves, to be so heated, are in course of erec- 
tion at some large ironworks in the north of England, for 
blowing a large furnace. They are designed to heat 6,900 
cubic feet of air per minute to 1,300 deg. or 1,400 deg., 
and are to be worked at four-hour changes. 

We have now said enough, we think, to indicate both 
the nature and the value of Mr. Cowper’s invention. If it 
proves as efficient as present experience seems to promise, 
and as Mr. Siemens, Mr. Neilson, and other engineers anti- 
cipate, it will be difficult to overrate the saving which it 
will effect in the iron manufacture. It will be like the 
invention of the hot blast over again, with as many advan- 
tages over the present hot blast system as that had over the 
cold blast; for in addition to the economy of the heating 
process itself, it will give us both an increased and an im- 

roved make of iron. We can detect no serious drawback 
in the process adopted. That there is any fear of the fur- 
nace yielding to a blast of 1,300 deg. or 1,400 deg., as Mr. 
Neilson was disposed to think, we do not believe; and the 
only other thing to be feared was a great loss of blast by 
friction, which, Mr. Cowper asserts, does not happen to 
any greater extent than is usual in the common stoves. 


MINE PUMPING ENGINES, 


THE duty obtained from the single-acting mine pumping 
engine, where good coal has been used, has been very satis- 
factory, while the results obtained with the double-actin 
rotative engine have not, owing to the great friction “ 
other causes, been such as to encourage its further intro- 


duction, if economy of actual working is alone considered. | £° 


It is doubtful whether any other description of pumping 
engine is likely to work so economically—that is, to secure 
a given “duty” with as small an amount of coal—as the 
single-acting, condensing, direct-lift engine. But, in mining 
districts, economy of working is by no means the only 
desirable object. It is often, of course, necessary to prove 
a piece of property—to try the resources of a promising 
piece of ground ; and this it is manifestly desirable to do at 
as small an outlay of capital as possible, so that the cost of 
mane be and expensive engines may not be thrown 
away should it prove to be undesirable to proceed with the 
mine under trial, And it becomes a serious question 


whether, under such circumstances, the use of compara- 
tively small high-pressure non-condensing engines, and 
double-acting pumps, could not be resorted’ to by" mine- 
owners with advantage. 

_ This subject was briefly adverted to, we recollect, in a 
little work on “Mining and Metallurgy,” by Messrs. 
Phillips and Darlington, published a year or two since, the 
particular article alluded to being written, if we remember 
rightly, by Mr. Jordan, who was, in time past, secretary to 
th€ Royal Cornwall Polytechnic Society, and who has a 
very intimate acquaintance with the mines and mining 
operations of Cornwall. In a paper lately read at the 
society just named, Mr. Jordan again considered the 
subject, and has added so many reasons in favour of his 
view of the matter, that we think it desirable’ to take 
special notice of it; aud, in doing so, we must at the outset 
say that we regret to find that Mr. Jordan has not been 
content to discuss the relative merits of different forms of 
mine engines without raising the general question of the 
respective values of condensing and non-condensing engines. 
It is only by travelling somewhat out of his way, we think, 
that he comes to tell us that whether any very great saving 
of fuel can be attained by condensing the steam is a ques- 
tion yet unsolved. “I think,” he says, “so far as the 
examples in use show, it must be admitted as a fact that 
condensing engines use less coal to produce a given effect 
than non-condensing engines ; but when we remember how 
entirely the former class of engine has engrossed all the 
attention of engineers, and how completely the more simple 
mode of gaining power has been neglected, we must, I 
think, confess that we have yet to learn what may be done 
with non-condensing engines, if their capabilities were 
equally cultivated.” There may be nothing strictly untrue 
in these remarks; but they seem designed to favour an 
unfounded confidence in the economy of non-condensing 
engines, and they certainly must have been written in 
neglect of the fact that it was the manifest superiority (in 
point of economy) of condensing to non-condensing engines, 
when both were equally imperfect, that caused engineers 
to give all their attention to the former. We think it is 
to be regretted that Mr. Jordan has chosen to encumber 
what is useful in his suggestions with the weight of so 
great a controversy as the passage just quoted involves. 
But if we narrow the grounds of the inquiry we shall find, 
we believe, much truth in Mr. Jordan’s view. He admits 
that the advantage is always with non-condensing engines 
in coal districts, and that it only rests with condensing 
engines when extensive and permanent works have to be 
conducted where coal is very dear. Cornwall is, he says, 
the only county in the British islands where extensive 
mining operations have to be worked with dear coal, and 
it is the birthplace of single-acting condensing steam engines, 
Yet if all the works of adventure which have been tried 
there during the last twenty years had been worked with 
non-condensing plant, a very large sum of money would, he 
believes, have been saved to the adventurers. Neverthe- 
less, when permanent works have to be conducted under 
this combination of circumstances, it may be advantageous, 
he admits, to condense the steam, and to carry the expan- 
sion to its greatest extent by the use of double cylinders. 
We believe there is much trath in this view of the case. 
Only those who have regarded the progress of Cornish 
mining pretty attentively for oe past, know in how 
many instances a large capital has been fruitlessly in- 
vested in mining adventures. It would surely have been 
wiser, in most of these cases, to have kept the first ex- 

nses low, even at the risk of somewhat increased work- 
ing charges in the future. 

ut considerations like the foregoing apply only to ex- 

ceptional cases; there are others, however, of more general 
application. Mr. Jordan is quite orthodox when he says 
that, to lessen the probabilities of breakage in the pit-work 
—to diminish the evils arising from breakages when they 
do occur—to provide a means of repair without stopping 
the pump—to lessen the weight of the pumps and a 
and to avoid the use of “ balance-bobs” without altering 
the quantity of water delivered by a given power, are 
among the greatest improvements on the present system 
of drainage that can reasonably be expected. As to the 
it-work, it is fairly open to the objection that the main 
rod and balance-bobs are made enormously heavy, because 
of the peculiar manner in which the power is applied to 
the work, which oe amy A involves the necessity of 
utting 300 tons in motion by each stroke of the engine, 
in order to raise about 50 tons of water 10 ft.; and 
this great mass of water is started from a state of rest into 
rapid motion by the blow, so to speak, of high-pressure 
steam on the top of a piston having, say, 40 square feet. 
“The steam frequently has a force of 50 lb. per square 
inch,” as Mr. Jordan says, “so that it may fairly be said to 
strike a blow of about 120 tons, the effect of which is to be 
instantaneously transmitted through 200 fathoms of balk 
timber, to lift absolutely about 70 tons of unbalanced rods, 
and to overcome the friction and inertia of 300 tons of 
matter, moved through 10 ft. in rather more than two 
seconds ; the out-door stroke of the engine is then made, 
and the water of the plunger lifts, raised at the rate of 
about 20 ft. per second, after which the whole of the 
machinery is at rest for some seconds, until the process is 
again repeated.” So that it is, indeed, literally true that 
the drainage of deep mines is accomplished by a series of 
violent shocks. ‘The two things—the great weight and 
the great (steam) pressure, which are, in point of fact, 
mutually contingent upon each other—combine to add both 
the cost and the wear of the machinery employed. 
Mr. Jordan's attempt to improve upon this state of things 
is highly creditable to him, the more so as he is well aware 
of the dissatisfaction with which such changes as he pro- 
poses will be met by many Cornish engineers. He suggests 
that all “ balance-bobs” may conveniently be got rid of, 
and the main rod, nevertheless, perfectly (instead of par- 
tially) balanced; that the size of the pumps for raising a 
given quantity of water should be reduced, and the water 
caused to flow continuously through them in order to com- 
pensate for the red iction ; that the weight of the main rod 
may advantageously be reduced without decreasing its 





strength with reference to its work ; and that the rod may 
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be supported in the shaft independently of its connection 
with the engine. In order to carry out these improve- 
ments, he proposes to use double-acting engines, with two 
cylinders, driving cranks, on the same shaft, at right 
angles to each other. A pinion or pinions on this shaft 
would drive, he says, a wheel on the am | shaft, 
which would be fitfed with cranks having a radius of half 
the pump-stroke. These would be set on the same ,dia- 
metral line on opposite sides of the centre, and would give 
motion to the main rods, either directly or through the 
medium of horizontal rods and quadrants. In this way 
uniformity of motion may be ensured, provided the main 
rod is perfectly balanced, and the resistances are made 
tolerably uniform throughout an entire stroke ; and as this 
form of engine admits of the use of a fly-wheel, and will 
make several strokes to one of the pumps, there can be no 
difficulty in keeping the rate free from any injurious irre- 
gularities, while the rate of pumping will be as perfectly 
under the control of the engine-man as it is at present. 
He proposes, in all cases, to use high-pressure steam, and 
to take all the advantage of the expansive principle which 
the Cornish engineers have shown it capable of affording. 
By having continuous action, and using the power of the 
steam in both directions, he would reduce -the weight and 
cost of the entire plant, from the engine to the sump. 
The change from the present engine to the kind just 
described would provide, Mr. Jordan says, for the lessen- 
ing of some of the other defects before mentioned. The 
main rod need not be so heavy, because it is used as a 
tension-rod, and is not put in motion by blows, bat is 
brought gradually to the end of its stroke in each change 
of direction. He proposes to make it of wrought-iron by 
combining two flat bars of iron, kept asunder by a strip of 
timber, these being secured end to end by inside coupling 
pieces, so that in every part of the rod there will be a 
section of iron more than sufficient to bear every strain that 
it can be subjected to as its working load, the timber 
being employed merely as a distance-piece, He would use 
two of these rods to avoid the necessity for balance-bobs, 
and suspend them in the shaft by chains passing from oue 
to the other over properly fixed pulleys in different parts 
of the shaft, the chains passing down between the two 
plates of the rods, and being attached to them by keys or 
tightening screws in such a way as to admit of perfect 
freedom of motion for the length of the stroke, and at the 
same time, so as to secure the exact balance of every sec- 
tion of the rod by the similar section of the opposite rod. 
In this way his main rod would be so perfectly balanced 
and suspended in the shaft, that it would, without attach- 
ment to the pump or engine, remain indifferently at any 
art of its stroke; while, by the same means, all balance- 
Bobs, and spaces in the shaft to receive them, would be 
entirely done away with. “The breakage of a main rod 
so arranged is almost an impossibility,” says the inventor ; 
“and if it could be broken, no great mischief could arise, 
for it is supported at intervals throughout its entire length, 
and its total weight would be less than one-fourth of the 
unbalanced weight of ordinary main rods suited to similar 
circumstances.” While thus giving up the weight of rod 
requisite for lifting the water of the plungers, he makes 
the engine pull or push uP the water by its direct action ; 
and in order that he may do this without depending on the 
stiffness of the rods to sustain the load of water, he passes 
a strong chain or two underneath fixed pulleys, and 
attaches them to the rods in the reverse order of the sus- 
ension chains; thus connecting the rods with each other 
in both directions. . 
In carrying out this system, Mr. Jordan would use two 
working barrels where one is now used, each, of course, of 
half their present area, and the two plungers would dis- 
charge their water into the same column of pumps, which, 
being of but half the usual area, may be cast thinner ; so 
that he would bring the entire weight of pumps in the 
shaft down to two-thirds, say, of their present weight. He 
would, it is true, and as he has observed, have two clacks 
and buckets, and two plunger poles instead of one; but 
then they wculd each be much smaller than one must be to 
do the same work; and besides the other advantages of 
the system, they afford opportunities for repair without 
stopping the process of draining the mine; for, with the 
arrangement described, any particular working barrel 
might be repaired without stopping the remainder of the 
pone very important consideration. We need only 
add that Mr. Jordan further recommends the use of a 
simple form of valve, made of a disc of leather or india- 
rubber, with a hole in its centre, the valve-seat being a 
perforated casting having, projecting from its centre, a 
** spill,” upon which the disc rises, coming against a guard 
fixed over it. This arrangement he puts forward as very 
durable; it affords abundant water-way, the valve falls 
freely on its seat, it is not affected by sand or small gravel, 
and it can be renewed in a few minutes. 
We think Mr. Jordan has established a fair and sufficient 
laim to have this subject investigated; and we hope that 
some mining “ adventurers” will have the wisdom to put 
his plans to the proof. It will be seen that he advocates 
no chimerical or very speculative changes, We can judge 
beforehand of his system, for we know the nature and 
capabilities of all the appliances which he proposes to use. 
He simply puts before us a competition of economies; and 
we honestly think much good capital may be saved by the 
speedy and frequent adoption of some, at least, of his im- 
provements. 


Warp’s Ocean TeteGraru.—The first complete set of lamps 
forming the numerical code of signals, invented by Mr. W. H. Ward, 
of Auburn (U.S.), and termed the “ ocean telegraph” (one of which 
was tried six months ago), having been made according to Admi- 
ralty instructions for experiments on board the Channel fleet, has 
been received at Woolwich, and was tested at the masthead of the 
flag-ship Fisgard, under the inspection of Commander Hawker, Mr. 
Thomas, Mr. Petley, and other officers of the yard, who directed the 
transmission of a course of signals, which were replied to from 
different points on shore. It was stated that the lights reflected as 
signals by this new and ingenious method were distinctly read at 
the distance of two miles. ‘Ihe improvement now effected in operat- 
ing with the various red, white, and dark shades from the deck of 
the ship appeared to satisfy the committee as to the facility with 
which m may be despatched from ship to ship and shore, as 
well as the b cy of the lights. 


Tue Iron Trape ABroAp.—Mr. Griffiths observes in his cir- 
cular :—* We are in a position to state that the stocks of malleable 
iron in the United States are very low indeed. The merchants of 
New York having held off buying until their individual ‘stores are 
no longer adequate to the demands upon them, and borrowing 
certain sizes of bars or other kinds of iron from each other to make 
up orders as they come in, is now a common occurrence. The same 
diminution in the stocks has taken place in Philadelphia, Baltimore, 
Boston, and New Orleans. The merchants of Genoa and Milan have 
likewise been acting on the same cautious plan ever since last 
February, and in face of very large shipments of iron, particularly 
sheets to Venice during the year 1859. The shipments to Venice 
this year are very trifling indeed.. The hant Bordeaux and 
Marseilles have sedulously kept out of the market for pig iron since 
the new tariff was announced, and will continue to do so until the 
month of October, when the first reduction of the tariff on pigs takes 

lace, according to the stipulations of the new treaty. The Mel- 

urne market is likewise for the present lost to the trade, and likely 
to be for a month or two to come. Under all these adverse circum- 
stances, the present steady state of the market for malleable iron 
must be considered highly satisfactory; and when the orders for the 
American fall trade come, which will be in the months of October 
and November, no doubt considerable impetus will be given to the 
trade in this department. The demand likewise for France will, we 
believe, be increased to a very great extent in October, both for pi 
and malleable iron; and as the ports of the Mediterranean are largely 
engaged with the two great southern ports of France, a revival of 
the trade in the latter country will give tone to the markets in all 
the consuming states of italy, and in the absence of disturbing 
political elements it is fair to presume that the demand for all kinds 
of iron will improve considerably in October and November. Great 
complaints of the state of the trade reach us from Pennsylvania in 
the United States, several furnaces having been blown out; the 
same state of things exists, only to a very much greater extent, in 
all parts of France; the works likewise at Tivoli, near Rome, are 
doing very little, and the same may be said with regard to the 
numerous small works in the neighbourhood of Bergamo in Lom- 
bardy. All this only goes to prove that the English ironmasters can 
meet the market when the makers of no other country can, and not- 
withstanding the absence of that degree of buoyancy in the trade, 
which we are always glad to observe, when a favourable reaction 
does take place, this country must have decidedly the greatest share 
of the advantages resulting from it. 


Warter.—Go where we will upon our earth, it is everywhere 
present. The great ocean—a body of water occupying seven-tenths 
of the surface of the globe—covers all its deeper irregularities to 
depths varying from a mere film to thirty or forty thousand feet. 
The whole mass of the water, including the Atlantic and the Pacific 
and the smaller oceans, is, perhaps, equivalent to a complete coating 
of the earth's surface, if it were perfectly smooth, having a thickness 
of nearly amile. * * Toacertain extent it may be described as 
an universal solvent, whose real contents no one can tell—for we 
know little of the minutiw of nature’s chemistry—but it is easy to 
detect some of the solids it holds in solution or suspension, under 
ordinary circumstances, and on a large scale. In ten thousand parts 
of sea water there are common salt 270, of Epsom salts 56, of 
Glauber’s salts 47, of carbonate of lime 13, of silica or flint 3, and 
of sundry matters 3 —= all 392 parts, besides gases, of which 
atmospheric air is the most abundant, All these can be detected. 
The iodine, iron, and other substances known to be present cannot 
be thus calculated. These quantities are not to be despised, for we 
find that, estimating the average depth of the ocean at 5,000 ft., the 
total quantity of common salt would amount to more than 30,000 
millions of millions of tons, while that of silica, small as the per- 
centage seems, would be 500 millions of millions of tons. But this is 
not all, The fresh water also contains inorganic salts to the extent 
of from two to three parts in 10,000, besides carrying a special 
load to the ocean, or depositing it in its course, and in some cases 
that load is of real importance. The Ganges alone is thought to 
carry 7,000 millions of tons of mud every year to the ocean, and 
the Nile has long been accumulating mud at its mouth, which, in 
the course of ages, has formed that extensive delta to which Egypt 
owes its existence, the earliest seat of human civilisation, and a 
tract of land whose fertility is nowhere surpassed. In other places, 
as at the mouth of the Elbe, the mud thus accumulated consists 
not so much of the material brought down by the river, as of the 
remains of countless myriads of organic beings killed where the 
contact of salt and fresh water takes place. Thus the mud itself, 

art of which is known in some rivers to be drifted over several 
undred miles on the surface of the ocean, and which is probably 
carried much further by the under-currents, is a record of shore 
life, and mixes with the almost similar heaps of the shells and cases 
of foraminifers which have recently been found to pave the vast 
depths of the wide Atlantic for the 1,800 miles that extend between 
the shores of America and those of Ireland.—Geological Gossip: or, 
7 ba ry on Eartk and Ocean. By Professor D. T. Ansted, 
M.A.,, F.RS. 


ForEIGN AND CoLoniAL Jortines.—General Lamoriciére has 
dismissed all the clerks at the Spoleto telegraphic office, for babbling 
about the contents of despatches, and has confided the service to a 
Jesuit from the Loretto College, who he thinks will keep his secrets 
better.—It is understood that engagements are being entered into by 
the Spanish Government for the construction in this country of 
eight first-class war steamers, which are expected to cost little less 
than £200,000 each. The Spanish Government are also in the 
English market for the purchase of several thousand loads of oak 
timber, the contracts for which stipulate for the deposit of £17,000 
caution money. Spain (says the Zimes) has abundance of oak in 
her own forests, which is stated to be inaccesible from want of roads ; 
but it is a remarkable circumstance that, while she is making pur- 
chases in our own markets, the English Admiralty are reported to 
have sent surveyors to ascertain what can be obtained from these 
sources.—Messrs. Glass, Elliott, and Co., have taken a contract 
for constructing a submarine telegraph cable from Corfu to 
Otranto. In the House cf Commons on Friday evening, Mr. Laing 
stated that the Red Sea telegraph cable had failed in several places, 
but the Government were nevertheless bound to pay the guarantee. 
A convention had been concluded with Austria for a submarine 
telegraph between Ragusa and Alexandria, by which her Majesty's 
Government was bound to pay £15,000 for twenty-five years.— 
Works connected with the fortification of Antwerp continue to be 
pushed on with great energy, about 4,000 men being now employed 
upon them.—Mr. Maclaren, the manager of the Labuan Coal 
Company, sailed for that island by the last Peninsular and Oriental 
steamer, with a staff of miners, to commence operations. The 
company have an exclusive mining right for twenty-one years, and 
the calculation put forward is that the coal, which is saleable at 
Singapore for 30s. to 34s. per ton, can be raised at Labuan for 7s. per ton. 
The company are bound to supply her Majesty’s ships at 20s. per ton. 
—The Government having decided on strengthening the fortifications 
at the island of St. Helena, and adding to the strength of the troops 
and native regiment garrisoning the island, arrangements have been 
completed for despatching a body of Royal Engineers and Royal 
Artillery, with nearly 200 other troops of the line, to that island. 
The Royal Engineers will be engaged in repairing the present forti- 
fications and erecting additional batteries and works of defence on 
the least protected parts of the coast. The batteries will then be 
= with 68-pounder guns.—A letter from Philadelphia, dated 
July 30, says:—There was a brilliant exhibition of water gas at the 
Girard House this evening, under the auspices of the Keystone Gas 
Company, to the members of the press and other citizens. Three- 
fourths of the hotel is now lighted by this gas, at an expense not 
exceeding 50 cents. per thousand feet.—Since the late additions to 
the city of Paris it covers a space of 78,020,000 yards. Of these 
15,000 consist of ay or of waste ground laid out for building. 
By the census taken in the year 1856 the population is set down at 
1,174,346 souls. At present it is calculated that in consequence of 








the limits being extended to the fortifications, the population 
amounts to 1,800,000. 





Lonpon Association of ForeMEN Encixeers.—On Saturday, 
Ist September, at 8 p.m., W. Buckle, Esq., Royal Mint, will read a 
= Pi eet Improvements, and the Keclamation of land 

rom the 


French ACADEMY oF Scrences.—Perhaps the most singular 
paper presented at the last sitting was one M. Bianchi, who 
observed the total eclipse of the sun on the 18th ulf. at Vittoria, in 
Spain, and who announces the astounding fact, that the same 
paves which had appeared during the eclipse of 1842 ‘had 

¢n seen by him this time, occupying the same place, and having 
the same form; and he confirms “this statement by sending the 
photographs of the drawings made on the He moreover states 
that he saw Baily's beads, which were also seen by the English ob- 
servers at Reynosa, but which M. Leverrier has not mentioned, and 
Father Secchi explicitly denies having seen. On the latter subject 
M. Lespiault, who has also sent in a communication to the y 
on his observations taken at Briviesca, in Old Castile, is equally 
positive. Baily’s beads were not remarked by him. His chief 
object, however, was to measure the protuberances and corona. 
The only peculiarity in his description of the latter is, that he 
describes certain luminous streaks not p' ry the cen! 
but, on the contrary, intersecting the other rays in the vicinity 
the zenithal point; also three large luminous sheaves close — 

out 


on the lower part of the western side of the disc, ri 
the corona to the length of about two radii beyond—a ption 
which agrees with Mr. Thompson’s diagrams published in the 
Illustrated London News, su the figure to have been inverted 
by the telescope. He men our principal protuberances, and 
one of M. Leverrier’s red clouds:—In addition to these papers, a 
communication on the same subject was read by M. Prasmowski, 
who also had selected Briviesca for his station; his purpose being to 
make experiments of polarisation on the light of the corona and pro- 
tuberances. The results he has arrived at are, that the light of the 
corona, having been polarised, is reflected light, and is derived from 
the sun; but that the protuberances do not emit ee light, and 
are therefore so far alike to our clouds; but M. at the 
same time starts the singular question, whether these solar clouds 
may not be composed of liquid, or even solid matter? the high tem- 
perature of the sun at all events leading to the supposition that they 
must be composed of very refractory substances. The above 
communications to the academy afford a convenient introduction to 
M. Leverrier’s second report on the eclipse. In this remarkable 
communication, addressed to the Minister of Public Instruction, the 
author commences by stating the important although not 
new fact, that the protuberances and clouds already described do not 
belong either to our atmosphere or to the moon, but exclusively to the 
sun; MM. Chacornac and Ivon Villarceau, who had remained on the 
top of the peak called “ El Santuario,” having, by very careful observa- 
tions, ascertained that the clouds remained stationary, while® the 
moon continued its motion. M. Leverrier then proceeds to examine 
the question of the } om yew nature of the sun, and states it as his 
deliberate opinion, that the sun is not composed, as hitherto believed, 
of a solid nucleus, then a dark atmosphere, then the photosphere over 
that, and lastly an outer atmosphere; it sufficient to admit 
that itis a body which has become luminous in consequence of its 
high temperature, and is covered with a film of that rose-coloured 
matter which, according to observation, constitutes the clouds and 
rotuberances, which he considers to be all of the same nature. The 
earned astronomer then goes a step further, and sq) the sun's 
spots, which are visible at irregular periods upon its disc, and are 
also very changeable, to be casual accumulations of these rose- 
coloured clouds, and not, as they have been supposed to be since 
Galileo, rents in the fiery substance of the photosphere, through 
which the solid black nucleus was visible. ithout > 
contradict M. Leverrier, we think it necessary to inform our 
that this latter hypothesis rests on no foundation whatever derived 
from his late observations, which only tend to corroborate the fact of 
the photosphere being enveloped in a kind of rose-coloured substance. 
We may likewise state that numerous astronomers 
have been, not only for at least two centuries past, but even latterly, 
engaged in the observation of the sun's spots, and that their 
impression has invariably been that those spots were hollow and 
cavernous and not in relief, as they must ni be if M. Leverrier'’s 
supposition be true. Moreover, we should be at a loss to explain 
how such an eminently trans: t substance as that of the clouds, 
and prominences are di to be, can be accumulated to such a 
thickness as to produce such very dark spots as those alluded to; 
how such a vast accumulation of not cohesive matter would be likely 
to remaia in the same place for weeks and even months, as has been 
the case with many spots; how it comes that such accumulations 
only occur in the neighbourhood of the solar equator; and, lastly, 
whether on the said accumulations reaching the border of sun's 
disc in the course of its regular rotation, we should not, sometimes 
at least, and with such instruments as are in our possession, see its 
profile or relief. From such considerations we do not think it likely 
that M. Leverrier’s theory will be oeuy by the 
generality of astr The Academy has just ved a 
communication from Mr. Benjamin Pierce, containing some new 
ptions, partly founded on observation i ¥- e nature of 
comets, which, as we know, are considered by M. Babinet and other 
to be mere “ visible nothings.” Mr. Pierce’s views are the follow- 
ing :—Ist. The nucleus has a metallic density. Those of different 
comets are different, varying between 3 and 20, the density of water 
being taken as a unit; 2nd. The nucleus is surrounded with an 
immense atmosphere. The diameter of the nucleus of Donati’s 
comet was less than 150 miles, while that of its atmosphere measured 
40,000; 8rd. Under the influence of the heat of the sun, the 
substance of the comet rises from the nucleus, and deposited in 
the atmosphere under the form of an envelope, which rises with an 
almost uniform velocity which, in Donati’s comet, was at the rate of 
30 miles an hour; 4th. As it rises it becomes electric like a cloud, 
and is repelled or attracted by the electricity of the sun. When the 
latter has become strong enough to overcome the forces by which 
the envelope is held together, the latter separates from the comet, 
and becomes atail; 5th. When the tail separates itself from 
head of the comet, the velocity it derives from’ any 
impulsi Ision is so small, that it can be n 
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6th. The most electrified particles of the tail 
the anterior border, and the electric intensity 
particles is the same; 7th. All the particles of the tail which are 
not on the anterior border are less electrified in — to their 
distance from that border; 8th. The sections tail - 
dicular to the anterior border are circles near the head, but 
ellipses, increasing in length as they recede; 9th. When the 
perihelion distance of a comet exceeds half the diameter of the sun 
by a small quantity, the tail which it had while approaching the sun 
is found to be quite close to that which it bas in receding from it, so 
that both tails may be seen together; 10th. The nucleus of a comet 
is in a state of vibration like a magnet; 11th. The motion of the 
tail of the comet, meeting with no resistance, is incompatible with 
the existence of a resisting medium sufficiently dense to retard the 
motion of the comet; 12th. The admission of an electric and 
magnetic action in the theory of comets leads to the supposition that 
it may also have some influence on plan phenomena. Perhaps 
the motion of the perigee of Mercury, discovered by M. Leverrier, 
is due to the action of the sun, considered as a magnet on Mercury, 
considered as a magnetic body. Perhaps also, Mr. Pierce thinks, a 
similar explanation might be given of the remarkable differences 
existing between Messrs. Adams and Delaunay’s (re- 
lating to the moon) and the results of observation. 


Tue Rep Sea Casie.—It appears that Messrs. Newall and Co., 
the contractors for the Red Sea telegraph, have commenced legal 
proceedings against the company, claiming, on the und that the 
contract has been performed, the per centages retained during the 
progress of the work, and also a certain amount for re subse- 
quently executed. The company deny the completion, and, it is 
stated, would have anticipated the proceedings, had not v3. 
Newall been prompt in moving. 
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THE PATENT JOURNAL. 
(Condensed from: the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 


974. Joun Fow.er, jun., Cornhill, London, WittiaM Worsy, Ipswich, and 
Davin Greia, New Cross, Deptford, Surrey, “ Improvements in tilling 
land, and in actuating 96 tural implements by steam er, and in 
apes yay therein.”—Partly a communication from Messrs. 
Schubart and esse, Dresden, and partly an | tion and y made 
by themselves.”—Petition recorded 18th April, 1860. 

1458, BAaRTOLOMMEO PREDAVAL! Bloomsbury-street, Bloomsbury-square, 
London, “A new of, and apparatus for, producing and obtaining 
motive-power.”—Petition recorded 15th June, 1860. 

1604. ANDREW STRATHERN, ANDREW STRATHERN, jun., and ALLAN STRATHERN, 
Glasgow, Lanarkshire, N.B., “Improvements in stop cocks or valves for 
regulating the flow of liquids.”"—Petition recorded 13th July, 1860. 

1780, ADAM CARLISLE BaMLett, Myddleton Tyas, near Richmond, Yorkshire, 
“ Improvements iu reaping and mowing machines.”"—etition recorded 17th 


July, 1860. 

1749. Isaac Noan Davis, Brentford, Middlesex, ‘ Producing spirit from 
rice, maize, barley, or other grain.”—A commanication from A E. Ripoche, 
Rouen, France.—Petition recorded 19th July, 1860. 

1764. CHARLES Constant Josxrn Gurrxoy, Lille Town, France, “ Improve- 
ments in preparing the livers of salt water fish.”—A communication from 
Augustin Joseph pinoy, Lille, France.—Jetition recorded 20th July, 


1797. Montague Ricnarp Leverson, Saint Helen’s-place, London, “ Im- 
provements in opplying springs to locomotive engines, and to railway and 
other mee, qommeunieation from William Hogg Brown, Erie, 
Pennsylvania, U.S.—Petition recorded 25th July, 1860. 

1830, Hxnry Jackson, Oak Works, Oak-lane, Limehouse, London, “ Im- 

vements in fire-bars.”—Petition recorded 27th July, 1860. 
imp t or imp 
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1848. Hinton Greaves, Oldham, Lancashire, ‘‘ Improvements in hecks, or 
mechanism, or arrangements, used in warping yarns or thr # 

1850. WiLLIAM Spence, Chancery-lane, London, ‘‘ Improvements in the 
manufacture of hats.”"—A communication from Pierre Dujaric, Paris.— 
Petition recorded 30th July, 1860. 

1852. ALPHONSE ViTAL Donne, Lyons, France, ‘‘ An improved registering 
water meter.” 

1853. Joun Monteatu Dove.as, Cupar, Fifeshire, Scotland, ‘‘ Improve- 
ments in the delivery of the cut crop from reaping and mowing machines.” 

Henry WILLIAM Forp, Gloucester, “‘ Improvements in elastic buffing 
and drawing apparatus suitable for railway vehicles.” 

1856. Joun GoucnEeR, Worksop, Nottinghamshire, ‘An improvement in 
beaters for thrashing machines.” 

1857. a STEPHEN JARvis, Wood-street, London, “ An improved scarf or 
neck-tie.” 

1858. WiLttAM Pickstonx, York-street, Manchester, “ Imp ts in the 
manufacture of tubes or pipes.” 

1869. Frepwkick Henry TRevituicK, Guildford-road, Clapham, Surrey, and 
Ricguarp Jones, Botolph-lane, London, ‘‘ Improvements in means or appa- 
ratus to be used in effecting the preservation of animal and vegetable 
substances ” 

1860. JosxpH WiLLcock, Chancery-lane, London, ‘‘ Improvements in photo- 

raphic apparatus.”—A communication from Pierre M. T, O. Coen Albites, 
ue Vivienne, Paris.— Petitions recorded 31st July, 1860. 

1861, Josuua Jackson, Queen-street, Wolverhampton, ‘‘ Purifying and cool- 

» ing water and atmospheric air, which he calls ‘The carbonic wrial water 
and air purifier and cooler.’” 

1862. Epwakp OrANGE WILDMAN Wuitenousr, Brighton, Sussex, ‘‘ Improve- 
ments in testing insulated conductors.”— Petitions recorded 1st August, 1860. 

1865, ApranaM Ripuey, Bridge street, Blackfriars, London, ‘‘ Improvements 
in the mode and process of treating the waste and refuse of leather, and 
in the mode of treating and operating upon these in order to form a new 
article or fabric.” 

1867, EpENKzkR PARTRIDGE, Stourbridge, Worcestershire, ‘“ Improvements 
in axles and axle boxes.” 

1868. Joun Grant, Hyde Park-street, London, ‘‘ Improvements in breech- 
loading guns.” 

1869. WiLLIaM Forp and Tuomas Procrer, Derby, ‘‘ Improvements in sew- 
ing machines.” 

1871, WittiaM Epwarp Newton, Chancery-lane, London, “ Improvements 
in knitting machinery.”"—A communication from James Green Wilson, 
New York, U.S. 

1872. Joun Coors Happan, Bessborough-gardens, Pimlico, London, ‘‘ Im- 
provements in the manufacture of rifled cannon, and of projectiles to be 
discharged from rifled cannon.”"— Petitions recorded 2nd August, 1860, 

1873. Joun TaLnot Pitman, Gracechurch-street, London, ‘* An improved 
process in the vulcanisation of india-rubber and other similar substances 
under pressure.”—A communication from Messrs. Bourn, Brown, and 
Chaffer, Providence, Rhode Island, U.S. 

1874, BENJAMIN ARNOLD, East Greenwich, Rhode Island, U.S., ‘‘ Improve- 
ments in machinery for netting.” 

1875. Joun Tausor Pitman, Gracechurch-street, London, ‘‘ An improved 
press.”—A communication from Messrs. Bourn, Brown, and Chaffer, Pro- 
vidence, Rhode Island, U.S, 

1876, Jonn Hawt, Blackburn, L hire, ** Imp 
chines,” 

1877. Epwarp BiLuineton, Manchester, “ Improvements in machinery or 
gen for combing cotton, wool, flax, tow, silk, and other fibrous mate- 
rials, = in machinery or apparatus for preparing the same to be combed 
or carded, 

1878. Francis Xavier Kukta, Pentonville-road, London, “‘ An improved 
self-regulating gas burner.” 

1879. James Higain, Manchester, ‘* Improvements in railways, railway 
carriages, and in the mode of retarding and stopping railway carriages,” 

1851, EpoUARD ARMAND, Paris, “‘ Improvements in horses’ bridles.” 

1882. WiLttaM Epwakp Newton, Chancery-lane, London, ‘‘ A new or im- 
proved musical instrument.”—A communication from Clarendon Williams 
and E. F. Falconet, Nashville, Davidson, Tennesse, U.S. 

1883, WILLIAM Epwarp Newton, Chancery-lane, London, ‘“‘ An improvement 
in wooden-soled boots and shoes or clogs.”—A communication from 
Marshall Jewell, Hartford, Connecticut, U.S. 

1884, WiLtiaM Epwarp Newron, Chancery-lane, London, “ Improvements 
in washing machines.”—A communication from Henry M. Coombs and 
Levi W. Nelson, Portland, Multnomah, Oregon, U.S. 

1885, WiLLtaM CLark, Chancery-lane, London, ‘* Improvements in embroider- 
ing machines.”—A communication from Alphonse Maureau, Paris. 

1886, Joun Srerugns, Augusta-place, Lyncombe-hill, Bath, ** Imvrovements 
in the arrangement of wheeled carriages to facilitate their movement on 
soft or uneven land.” 

1887. Jacques Kives, Rue des Enfants Rouges, Paris, “‘ Improvements in 
looms for weaving, and in preparing cards for the same.” —Petitions : ecorded 
8rd August, 1860, 

1800, Wituiam TAYLoR, JeReMian PrnvLepury, THOMAS BalLey, and 
RicnarkD HARRELL, Preston, | hire, ‘* Imp ts in ‘ temples’ 
used in weaving textile fabrics.” 

1891. WILLIAM WARD Gsver, Wellington-street, Strand, London, “ An 
i P i k-cuttin hine.”"—A communication from Barthélemy 
Beizon, St. Paul de Fenouillet, France. 

1892. James Huntsr, Coltness Ironworks, Cambusnethan, Lanarkshire, 

ote “ I ts in hinery or apparatus for boring and winding 





is in sewing ma- 
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for mining purposes.” 

1893. JOHAN #REDRIK KLINTIN, Stockholm, ‘‘ Improvements in ships’ logs.” 

1895. James Hieoins and Tuomas Scuoriztp Wuirworth, Salford, Lanca- 
shire, ‘‘ Improvements in carding engines.” 

1896, Tuomas Wess, Smallwood Manor, Uttoxeter, Staffordshire, ‘‘ Improve- 
ments in gates.”—Petitions recorded 4th August, 1860. 

1897. WitLiam Reperave, Wood-street, Lambeth, Surrey, “An improved 

flated undulating artificial bust.” 

1899. Henny pe Mornay, Bayswater, Middlesex, ‘“‘ Improvements in appa- 
ratus for sorting and preparing tea for the market.” 

1900. George Jsrraies, Norwich, ‘‘lmprovements in machinery or appa- 
ratus for filling cartridges.” 

190!. FREDERICK Scuwann, Gresham-street, London, ‘‘ Improvements in 


1860, 

1903. Freperic Hupsoy, Blackfriars-road, Surrey, “* Improvements in spring 
rollers for window blinds.” 

Cuakies Lanepon Davirs, Queen’s-square, Bloomsbury, London, 

“* Improved paratus for printing and embossing.” 

1907. Witttam Eowarp Newron, Chancery-lane, don, ‘‘ Improved appa- 
ratus for retarding ."—A communication from Jules Fault, Paris. 
— Petitions recorded 7th August, 1860, 





Patents on which the Stamp Duty of £50 has been Paid. 
2182 Pster Carmicaart, Dens Works, Dundee.—Dated 17th August, 1857. 
2196, Samuxt Borromury, James Borromuey, and THomas Borromiey, 

North Bierley, Bradford, Yorkshire.—Dated 19th August, 1857. 





Notices to Proceed. 

- Jos Hamer, Longsight, Manchester, ‘An improved manufactare of 
rugs, uilts, coverlets or covers fur beds, and of certain articles of wearing 
89. Tuomas Panker, Blackburn, and Groner HaRrisoy, Burnley, Lanca- 
shire, “ Improvements in self-acting mules."=Petitions recorded oh April, 





900. Joun Rangrx, Union Fi , Liverpool, “* Improvements in miils for 
grinding bones.”— Petition 10th April, 1860. 

903. Robert ATKINSON, Southampton-court, Tottenham-court-road, London, 
“ Improvements in chimney ~~ aA 

908. JasPgR WHEELER RoceErs, House, Roberts Town, Kildare, ‘‘ Im- 
proved means of, and a) us for, collecting the excrement of towns and 
villages, and for facili g the drainage of houses."—Petitions recorded 
11th April, 1860. 

917. Jonas BUSHELL, WILLIAM BUSHELL, SAMURL BUSHELL, JosEPH BuSHELL, 
and Danis BusHELt, Great Snoring, near Fakenham, Norfolk, ‘‘ Au 
improved agricultural machine.” 

919. JaspeR WHEELER Rogers, Peat House, Roberts Town, Kildare, ‘‘ An 
improved mode of draining peat mosses so as to render the peat obtained 
therefrom more useful as fuel, also improved means of, and apparatus 
a drying and preparing the peat for fuel.” —Petitions recorded 12th April, 

860. 


921. Origzn VANDENBURGH, London, “‘ Improvements in projectiles and 
ppli of projection, masesting ee precision and great range of 
flight to projectiles forced thorough the air by ones or other explo- 
sive compound, with facility for rapid discharge, and for discharging many 
projectiles simultaneously, by one projecting appliance with the same 
advantages, giving in area to the space covered by the destructive 
praieeiien matter, and light weight and small space to the appliance for 





rojection. 
gob" Joun Piatt, Oldham, Lancashire, ‘‘ Improvements in mules for spin- 
ning and doubling.” 

926. ABRAHAM MITCHELL, JosEPn Mitcur.t, and Benysamin EMMERSON, 
Bradford, Yorkshire, “ Imp its in looms for weaving.” 

927. JamEs WitLIAM Crossiky, Brighouse, and Jonn Crossiey, Halifax, 
Yorkshire, ‘‘ Improvements in the construction of single plates, which 
improvements are also applicable to gas and other retorts.”—J’etitions 
recorded 13th April, 1860. 

932, Epwarp JosepH Hugues, Manchester, “ Imp n 'y 
or apparatus for sewing.”—A communication from James Willcox, New 
York, and Edward Howard, Norfolk, Massachusetts, U.S. 

933. Jzan JosePH Louis Bremond and Louis Zeruirin THUILLIEZ, Boule- 
vard St. Martin, Paris, ‘‘ Improvements in spindles and other parts of 
spinning looms.” 
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939, ABRAHAM JONES, Manchester, ‘‘ Imp its in hinery or appa- 
ratus for making rivets, screw blanks, and other such articles.” 
940. Joun Perraiz, K le, L hire, ‘* 1 ts in machi- 


un hdale, » 
nery or apparatus ior drying warps for weaving.” 
943. Sir Joun Scorr LILu£, Pall-mall, London, ‘‘ Improvements in carriage- 
ways.”—Petitions recorded 14th April, 1860. 
949. Tuomas BURSTALL, Southall, Middlesex, “ Imp ts in hi y 
for manufacturing bricks from clay alone, or mixed with other materials.” 
—Petition 16th April, 1860. 





cocks, and machinery, as set forth and described in the specification and 
dra’ Thirdly, the particular arrangements of the form, and several 
parts of, the machinery to carry out the said improvements in a rotatory 

described in the specification, and as shown in the drawings, 


315. ane MacNavenut, Rochdale, “‘ Steam engines.”—Dated 6th February, 


This invention relates, First, to apparatus for working valves, whereby 
the steam is admitted vo or cut off from the cylinder, such valves being of 
the usual slide or expansion, or other a. For this Png ome the 
inventor avails himself of the path descri by a point upon the connect- 
ing or other rod having a similar motion. Thus, a roller being placed upon 
the said point ie caused to move within a suitably formed opening, on the 
sides of which are projections ; the roller arriving alternately in contact with 
these, causes them to give motion¢o rods or other apparatus connected to 
the valve required to be moved. said projections are made adjustable. 
Secondly, the invention relates to the air-pump bucket, and consists in the 
adaptation of india-rubber in a ring or in segments, placed around the 
me ang | and confined thereto at its lower end only, so that when the 

ucket is lifting the india-rubber is forced outward at its upper part by 
the pressure of the water. Thirdly, the invention consists in a method of 
aoe we | slide valves in contact with the surfaces on which they move, and 
neutralising the pressure of the steam. The method adopted is to effect 
the contact of the valve through the medium of a rigid plate, which can be 
adjusted by nuts, but in such manner that it is firmly attached to the valve- 
box lid, so as to be as it were a thereof. An arrangement adopted isto 
render the plate adjustable by means of a bolt passing through a thimble or 
hollow screw, adapted to the valve-box lid. Fourthly, the invention relates 
to apparatus for lubricating steam engine cylinders and valves. For this 
Pi he employs a plate having two or more apertures, one of which, by 
a sliding or rotatory motion, is brought over another opening, so as to allow 
the lubricant to pass to the cylinder or valve.2 Not proceeded with. 


332. J. M. Rowan, Glasgow, and T. R. Horton, Birmingham, ‘ Steam engines 
and boilers.” —Dated 8th February, 1860. 

This invention cannot be described without reference to the drawings. 

333. W. Warn, Copenhagen, “‘ Impr is in steam engines and in appa- 
ratus for superheating steam.”—Dated 8th February, 1860. 

This invention has for its object certain improvements in arranging the 
parts of those steam engines in which the steam, after acting on the piston 
of a high pressure steam cyiinder, is worked expansively by passing into 
another steam cylinder of r diameter, from which it passes to a con- 
denser, whereby the patentee obtains tt economy of fuel and a more 
direct and convenient application of the —, particularly when such 
engines are employed as marine engines, and for the purpose of driving the 
shafts or axes of screw propellers, And the invention also consists in im- 

rovements in the arrangement of steam boilers and apparatus for super- 
eating the steam, by which great economy of otherwise waste heat is 








961. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ I ts in 
caloric engines.”“—A communication from Milton A. Whipple, Boston, 
U.S.—Petition recorded 17th April, 1860, 

970. Germain CanouL, Curtain-road, Shoreditch, London, ‘‘ Improved 
compositions for priming percussion caps, and a machine or apparatus 
employed therein.” 

i — Suaw and Jonn Cook, Accrington, Lancashire, “‘ Improvements 

looms. 

972. RicHARD ARCHIBALD Brooman, Fleet-street, London, ‘‘A method of, 
and apparatus for, communicating to railway passengers the names of the 
stations which the train successively approaches.’”-—A communication fiom 
Alfred de Banville and Emile Duclos, Marseilles.”— Petitions recorded 18th 
April, 1860. 

990. Ricuarp Rozerts, M: 5 
— Petition vecorded 20th April, 1860. 

1063. Epwarp Pxryton and WituiaM Forsercitt Batso, Birmingham, 
“Improvements in the manufacture of metallic bedsteads.”— Petition re- 
corded 21st April, 1860. 

1027. Witttam CuarKk, Chancery-lane, London, “ Improvements in the 
manufacture of ammonia.”—A communication from Messrs. Louis Joseph 
Frédéric Margueritte, and Alfred Lalouél, de Sourdeva!l, Paris.”—Pet.tion 
recorded 24th April, 1860. 

1056. Winuiam Jamus Harvey, Exeter, ‘‘ Improvements in the manufacture 
of breech-loading fire-arms, also in cartridges applicable for the same.”— 
Petition recorded 26th April, 1860, 

1057. WinuiaM Nortuern, Vauxhall-walk, Lambeth, Surrey, ‘‘ An improve- 
ment in the internal construction of kilns for the burning of stone- 
ware or earthenware of every description.” — Petition recorded 27th April, 


est “eT. 


ts in punching maehines.”’ 





r 


1860. 

1089. Henry Tuomas Green, Moreton, Gnosall, and SamurL Barlow 
Wariaent, Parkfields, Barlaston, Staffordshire, ‘‘ Imp in machi- 
nery for the manufacture of plain and ornamental bricks, slabs, tiles, and 
quarries.”— Petition recorded 30th April, 1860. 

1095. Francis Preston, Manchester, ‘‘ Certain improvements in breech- 
loading fire-arms, and in projectiles, also in the machinery employed in 
manufacturing projectiles.” —Vetition recorded 1st May, 1860. 

1104. Witutam Epwarp Gepor, Wellington-strect, Strand, London, “‘ An 
improved re for Ce gag Fey mae power.”—A communication 
from Jean Baptiste Tisserant, St. Michel Meuse, France. — Petition recorded 
2nd May, 1860. 

1168. Tuomas Witson, Birmingham, “ Improvements in projectiles and 
cartridges for fire-arms and ordnance.”—etition recorded 11th May, 1860. 
1364. WiLLiAmM Tayor, Nursling, near Southampton, “‘ An improved hand 
light or portable green-house to be used for growing and protecting —, 

either with or without artificial heat.”— Petition recorded 4th June, 1860. 

1455. Isaac Waitesmitu and James Steven, Glasgow, Lanarkshire, N.B., 
** Improvements in looms for weaving.”—Petition recorded 14th June, 1860. 

1673. Joun Davis, Cinderford, Gloucestershire, ‘‘ Improvements in appa- 

ratus for the prevention of accidents at mines or pits.” —Peuion recorded 
11th July, 1860. 

1715. Samus Batpwin Roesrs, Newport, Monmouthshire, ‘ An improve- 
ment in the smelting of iron ores.” —/etition recorded 16th July, 1860, 

1743. James Hunt, Birmingham, ‘ Certain improvements in hair triggers or 
detents for single or double barrelled guns or pistols.”—Petition recorded 
18th July, 1860. 

1764. CHarLEs Constant Josgru GuFFaoy, Lille Town, Franc’, “ Improve- 
ments in preparing the livers of salt water fish.”—A communication from 
Augustin Joseph Despinoy, Lille, France.—Petition recorded 20th July, 
1800. 

1768. Esenezer Hous, Birmingham, “Certain improvements in muzzle 
loading guns, applicable for military and sporting purposes, parts of which 
are also applicable to certain descriptions of pistols and breech-loading 
guns, as also in the manner of 5 g connecting bayonets to military 
guns.” — Petition recorded 21st July, 1860. 

1812. Tuomas MarsuaLL Downie, Handsworth, Staffordshire, ‘‘ Certain 
improvements in tanks, vats, or vessels, to be used for holding, keeping, 
or storing of malt liquors, wines, spirits, 2nd other liquids for human 
consumption.” —Petition recorded 26th July, 1860, 

1825. RicuaRD ARCHIBALD Broomay, Fleet-street, London, ‘‘ Improvements 
in the manufacture of linseed oil, and in apparatus for the same.”—A com- 
munication from Joseph Poole Pirsson, New York, U.S.—/etition recorded 
27th July, 1860. 

1837. Joun Hami.toy, jun., Liverpool, “‘ Improvements in vessels to be pro- 
pelled by steam power.”—Fetition recorded 28th July, 1860. 

1887. Jacques Rives, Rue des Enfants Rouges, Paris, ‘‘ Improvements in 
looms for weaving, and in preparing cards for the same.”"— Petition recorded 
3rd August, 1860. 


And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 


Ist of § tio blished the week end 
ot Srtnton pbs, ag the werk cnt 


66, 10d. 57, 6d. ; 58, 7d. ; 60, 4d. ; Gl, 4d. ; 62, Sd. ; 63, Sd. ; 64, 7d. ; 65, 
8d. ; 66, 3d. ; 67, 114. ; 68, 3d. : 69, 3d. ; 70, 48. 5d. ; 71, 5d. : 72, 4d. ; 73, 3d. ; 
74, 3d.; 75, 3d.: 76, 6d. ; 77, 6d.; 78, 7d. ; 79, 3d. ; 80, 3d. ; 81, 3d. ; 82, 
ls. ld. ; 84, 8d. ; 85, 3d. ;'86, ‘3d. : '87, Bd. ; 88, Bd. ; 89, Gd. ; 90, 38. 1d. ; 91, 
3d. ; 92, Od. ; 93, Sd. ; 94, 5d. ; 95, Od. ; 96, 3d. ; 97, 6d. ; 98, 10d. ; 9Y, 3d.: 








dressing and stiffening fabrics and yarus.”—Petitions recorded 6th August, | 100, 3d. ; 101, 3d. ; 102, 3d. ; 108, 7d. ; 104, 3d. ; 105, Sa” ; 106, 1s. 3d. ; 107, 


Sd. ; 108, 9d. ; 109, 3d. 
*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-otfice, High Holborn, to Mr. Bennet Woodcroft, 
Great Seal Patent Office. 

CTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents, 


Ciass 1.—PRIME MOVERS, 
Including Fiwed Steam and other Engines, Horse, Wind, and Water 
Milis, Gearing, Boilers, Fittings, §c. 
297. E. W. Uren, Hoome iwy-Meavy, Devonshire, ‘ Rotatory steam engine.”— 
Dated 4th February, 1860. 








The patentee improvements in a rotatory steam engine 
composed of one or more cylinders, fixed and worked either inside the 
boiler or outside the boiler. , the re-using of the steam from one 


ylinder to one or more others, by 





b In carrying out the first part of this invention for working high 
and low pressure steam the same engines, he places the high pressure 
cylinder on one side of the crank shaft, and the low pressure on the opposite 
side, by preference in a direct line hori lly, the ing rods of both 
cylinders working on the same crank pin, or bearing. The condenser is 
arranged so as to form parts of the bed or base-plate of the engine, and 
passing under the crank shaft, extends across the engine from side to side, 
thus giving great stability to the frame which supports the main working 
parts. The steam, after passing from the high pressure cylinder, enters a 
pipe, which conducts it to the low pressure cylinder, in which it is still 
further expanded, and from which it passes through a steam jacket formed 
around the cylinder, and enters the condenser, where it is condensed in the 
usual manner. The condensed steam and water are withdrawn by an air 
pump of the ordinary construction, which is worked by a rod connected to 
the piston of the low ——- steam cylinder, the air pump being placed 
near to or alongside of the high pressure steam cylinder, He arranges the 
slide valve by which the valves of both engines are worked on one or more 
rods, each of the rods being in one or more parts, and actuated by one 
eccentric, the eccentrics and link motions for stopping and reversing being 
of the ordinary construction, and the additional opening required for the 
ports of the low pressure cylinder (owing to the increased volume of the 
steam) is obtained by additional ports and a peculiar arrangement of the 
passages in the slide valve, which opens and covers the ports. The above 
arrangement of parts may either be applied to what are commonly called 
**trunk ” engines, or to engines of the ordinary coustruction, with piston 
rods, guides, and connecting rods. In carrying out the improvements in 
apparatus for superheating steam, he prefers to employ boilers of cylindrical 
form, having tubular fireplaces at the lower oy and at each end of the 
boiler to receive the furnaces, similar to what are generally known as 
Cornish boilers; and above these tubular fireplaces a series of tubes are 
arranged, through which the heat and products of combustion pass from 
the back of each furnace to the ends of the boilers above the fire doors and 
away into a smoke box and uptake, the heated products on their way to the 
funnel passing through a horizontal flue or placed between two 
boilers of the above description, the smoke boxes and uptakes of such 
boilers being connected with this flue or passage at each end. The super- 
heating apparatus consists of a large iron steam pipe of suitable strength, 
supported within and surrounded by this flue or e between the boilers, 
and the superheating pipe receives the steam through pipes leading from 
the stop valves on the ends of boilers, and after passing along this pipe (to 
be superheated) to the other end nearest the engine, it is connected to the 
supply pipe of the engine, so that the steam in this pipe is in contact 
throughout with heated air passing from the furnaces along the flue or 
passage leading to the chimney. which serves for the two boilers, He prefers 
to intercept the passage of the steam through the superheating pipe by 
intersecting tubes or plates placed at different angles, by which the steam 
is brought in contact with a much larger amount of heating surface. 

335. J. H. Jounson, Lincoln’s-inn-fields, London, ‘* Motive power.”—A com- 
munication.—Dated 8th February, 1860. 

This invention consists in the application and use of an inflammable gas, 
mixed with a proper proportion of atmospheric air, and ignited inside a 
cylinder by the aid of electricity, the expansion thereby produced acting 
upon the piston, and imparting motion thereto, which motion may be 
transmitted in any convenient and well-known manner to a driving-shaft. 
342. G. A. Huppart, Brynkir, Caernarvon, ‘‘ Motive power.”"—Dated 8th 

February, 1860. 

This invention relates to a novel mode of applying the principle of 
buoyancy for obtaining motive power. For this purpose the inventor sets 
around the periphery of a wheel, or mounts = an endless belt or chain, 
a series of compressible air vessels, at equal distances apart, and these he 
connects ther in pairs by air tubes. The air vessels he furnishes with a 
weight, which is free to move in parallel guides as the wheel which carries 
them rotates, and by its downward pressure the weight compresses the air 
vessel to which it is attached, forcing the air through the air tube in 
connection with the air vessel to the air vessel on the opposite side of the 
wheel ; in which, at the same time, a vacuum is formed, or being formed, 
by the drag of its own weight, which is now attaining, or has attained, a 
pendent position. The apparatus is immersed in water or other liquid, and 
the expanded vessels being on one side of the wheel, while those on the 
other side are more or less in a state of collapse, will, by their buoyancy, 
move round the wheel, and cause the collapsed vessels in their turn to 
expand and receive the air from the ascending vessels and thereby become 
the ascending vessels or propelling power of the wheel.—Not proceeded with. 


Crass 2,-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §c. 

310. -> Born, Hither-green, Lewisham, “ Carriages.” —Dated Oth February, 














The carriage, or perambulator, or invalid or other chair, is, according to 
this invention, to be built and constructed so as to allow persons or children 
to occupy the same in a sitting or other position as at present, but, 
event of their being weary, fatigued, sleepy, or too indisposed or unwell to 
maintain a sitting or other posture or position than by a simple m 
arrangement, to alter such position at will to that of a recumbent, or lying, 
or other posture. This is to be effected by making or causing the seat, 
which is suspended at the back or sides by hinges or flexible or other joints, 
and supported in front by the leg-board or upright bearer of the said seat, to 
divide, separate, or come apart, or fall down in the front, centre, or ends, or 
otherwise, by means of a pressure or movement of a catch or spring, or work- 
ing of some other necessary machinery, the effect of which will be to cause 
the top of the seat to move either vertically or laterally, or to ascend or 
descend, and fall or press inwards against the inside of the back of the 
carriage or perambulator ; the leg-board or under support of the seat will, 
at the same time, fall gently open, either laterally or on the foot-board or 
bottom of the carriage, and take a horizontal direction towards the front 
end of the same,—Not with, 

336. J. Muugr, Ayr, N.B., “ Propelling vessels."—Datal Sth February, 
185 


60. 

This invention relates to the propulsion of vessels, ships, and boats, by the 
agency of a tube or set of tubes fitted with valves and pistons, im such 
manner as to afford the means of _— by the action of such pistons 
upon the water.— Not proceeded wit 
343. W. E. Newton, Chancery-lane, London, “ Permanent way of railroads.” 

A communication.—Dated 8th February, 1860. . 

This invention consists, First, in a peculiarly formed reversible rail which, 
on account of its config ion, it is proposed to denominate the ‘‘reversible 
Z rail.” With this rail is combined the double-headed, with the flat-footed 
rail, fee | flat-footed one side and double-headed (so far as the wheel-head is 
co preserae the requisite’ strength with © mach lew weight of iron thaa 
to preserve am o 
usual, The Second part of the invention consists in supporting, 
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and | ate: Saag artificial bearing to railway rails, particularly the Z rail, at the 
intermed: cross ties between the joints, or, if necessary, at the joints 
themselves, so ag to obtain, at such points on the cross-ties, any desired 
width of rail-base, without adding to the weight of the rail, and without 

bolts to effect this object. The Third part of the invention relates toa 
novel method of securing the joints of railway rails by means of brackets 
and fishing bars, and, at the same time, securing the rail brackets 








and fishing bars down firmly to the ties or sleepers, dispensing with 
the ordinary screw bolts, and the objections attending their use, while the 
forming the rail will be dered more substantial and less liable to 


, or to come loose by the passing and repassing of the trains over the 
. The Fourth of the invention relates to a novel method of securing 
the rail-joints by bolts, and, in preventing them from working loose in conse- 
uence of the jars and con ns of passing trains, and thereby obviating 
main objections to the use of bolts and nuts for this purpose. For 
effecting this object the invention consists in the employment of a suitable 
wedge or nut-guard which, when these nuts are tightened up, is placed 
under them in such a manner as to form a perfect lock, and prevent them 
from gett loose by the yen and concussion of the passing train over 
the rail. The Fifth part of the invention is an improvement in railroad 
spikes, and it consists in forming a rail spike-head of a peculiar shape, and 
forming in the back of the head a supplementary lip for allowing the inser- 
tion under it of an edged crow-bar for drawing out the spike. ‘the head of 
the spike is so formed that it will a the nut-guards in place, and securely 
lock them under the nuts of the rail-bolts, where nut-bolts are used, and 
the head of the spikes will fit bevelled-shaped recesses in the nut fastenings 
and hackles, or brace bearing pieces, and not only keep them in place, but 
prevent them from tilting or moving in any direction. 
344. J. Cocker, Liverpool, ‘‘ Apparatus for indicating the number of passengers 
carried by public vehicles.”—Dated 8th —-. 1860. 

This invention consists in the use of certain ladders with grooves in their 
sides, in counection with which are certain endless chains for effecting the 
purpose desired.— Not proceeded with, 

356. T. W. RumMeEwn, St. Alban’s-place, St. James's, London, ‘‘ Pneumatic 
railways and tubes.” —Dated 10th February, 1860. 

This invention cannot be described without reference to the drawings. 

368. D. Diet, Boulevard de Strasbourg, Puris, “ Oil box for lubricating the 
axletrees of railway carriages or wagons, &c."— Dated llth February, 
1860. 


This invention consists in causing a portion of the journal of such axle 
trees or shafts to revolve in oil. In order to do this the oil hole is situated 
at a certain height, so as to allow for the wear of the brass bearing, while 
the journal keeps running in oil. A half collar or metallic stopper, which 
may be provided in its middle with a band of leather, or any other suitable 
compressible material, is laterally adjusted within a chamber of the oil box ; 
this collar or stopper prevents the oil from flowing out, but, as on account of 
the rotation, a small quantity of oil is forcibly carried behind the stopper, a 
thin metallic washer or disc fixed securely on the axle prevents the leakage of 
the oil, and collects the small quantity which has been carried into the back 
chamber of the box ; the oil thus gathered by the disc is flung up by centri- 
fugal force inst the upper part of the box, and at a tangent to the cir- 
cumference of the disc; it falls into the various channels cut into the upper 
part of the box, whence it runs back into the first reservoir through the 
apertures that are made for that purpose. 





Ciass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 


paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 

249. T. Situ, Gloucester-terrace, Cambridge Heath, Middlesex, “* Chenille.”— 
Dated 31st January, 1860. 

These improvements apply to the mode of facturing chenille, and 
piled fabrics of like kind, and to apparatus for effecting the same, Ona 
framing several yards long the patentee fits a carriage to slide longitudi- 
nally, and on this carriage he mounts in bearings a hollow mandril, carrying 
at one end a reel or reels of silk, the axis of the mandril being parallel to 
the length of the framing; from end to end of the framing he stretches a 
grooved wire with a thread lying in its groove, both or through 
the hollow mandril, so that when it, with its reels, is caused to rotate, silk 
is unwound from the reels and turned round the grooved wire and thread. 
He pases another thread through suitable eyes or over pulleys, guiding it 
80 as to lic immediately over the thread in the grooved wire outside the silk 
turned thereon, and on the carriage he mounts a knife, with its edge bear- 
ing against the side of the wire opposite to the groove. He also attaches 
the ends of the two threads to a twisting spindle mounted in bearings at one 
end of the framing, and he connects this spinale, as well as the hollow 
mandril, by suitable gearing to the carriage, so that, when it is caused to 
slide along the framing, they are put in rapid rotation ; and thus, while the 
silk is wound helically round the grooved wire and inner thread, the knife 
travelling with the carriage severs it transversely, and the threads, with 
the several ends of silk between them, being twisted upon one another, 
hold these ends firmly, and cause them to stand out helically around them, 
so as to form the pile, the threads themselves forming the gut or core. He 
sometimes mounts several hollow mandrils on the carriage, and a corre- 
sponding number of twisting spindles and wires on the framing, so that the 





whole of the fibres drop or are precipitated upon a travelling belt or cloth 
which conducts them under a press-rolier, and through or oo hang a set of 
prodused by a fam or ventilator, and thus yrurdted and commtod’ and Seal 
u a or ven or, us and asso. fi 
discharged into a receiver. " eee 
295. A. Kerr, Newton Heath, Manchester, ‘‘ Jacquard machines,”"—Dated 4th 
February, 1860. 
_ Instead of giving the Jacquard cylinder a rigid or unyielding movement 
inwards, as much as the movement outwards, as at present adopted, the 
~~ employs various modes of giving it a yielding movement inwards 
n connection with a self-acting arrangement for supporting the cylinder or 
cylinder-batten until the knives of the grife have left ry he oy by which 
means there is a great economy in the wear and tear of the needles, hooks, 
and cards, inasmuch as the cards do not press upon the needles when the 
hooks are upon the knives, but only when they are free from them. 


346. J. CARVER, Butcher-street Works, Nottinghamshire, “‘ Improvements in 
the manufacture of combs used in pusher machines, Jor the making of lace 
or other articles, and in the manufacture of counters used when casting the 
same.” —Dated 8th February, 1860. 

The ordinary comb, as heretofore used in pusher machines for making 
lace or other articles, is liable to break the threads by reason of the divisions 
and rivets of which it is composed, whereas this invention consists in manu- 
facturing the comb solid, instead of in several parts or divisions, and 
thereby rendering it stronger and firmer, and placing the iron or comb more 
strongly in the metal. 

349, J. C. Lupton and J. BuEaspag, Church, near Accrington, “ Spinning.” 
—Dated 9th February, 1860.” piste laptinaep 

This invention relates to the drawing rollers of machines used in preparing 
and spinning, and it consists in certain improved modes of constructing the 
said drawing rollers, whereby the coverings of flannel and leather usually 
applied to the top rollers are dispensed with. In performing the invention 
the patentees make the whole set of top drawing rollers, or any part 


Ciass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Wi , Ventiluting, §c. 
317, T. Tye and C. W. AnpRew, Brizton-road, Surrey, “ Trapping sinks.”— 
Dated 6th February, 1860,” s . 

This invention consists in trapping sinks in the following manner—that 
is to say :—In lieu of py TE the waste pipe and within 
the thickness of bottom of sink, as commonly practised, the patentees pro- 
pose to place a trap so that it cannot be tampered with. They also 
to fix permanently on the top of the flange of the trap 0 bress geake, with 
lining and clips to attach to the said flange, so that it cannot be removed 
pees by a workman) instead of having said grate loose, and to prevent it 

ing taken up, as is commonly done, and by which the waste pipe and 
pr Ragen -— by —- bst: entering thereinto, and i 
effluvia escapes, ey further propose to employ a self-acting in lieu 
of the ordinary bell or cup trap—that is to say, they fom tae © ofa 
semicircle with dip, by which method there will always remain sufficient 
water in the lowermost curve to prevent escape of noxious effluvia from the 
drain with which the waste pipe is connected. They also propose to form 
an opening at the side of the lowermost curve of trap, and to fit said 
ee with a screw boss, by removing which the trap may be readily 
cleansed and freed from obstruction we nga But this provision is 
directly intended as a means for at ng a force pump to trap for 
purpose of forcing any substance out of drains that may enter from 
or other connections, ey further propose to connect the said trap to 
waste pipe by screwing as well as of —— or cementing, and for 
purpose they cut a male thread or screw on the vutside of the trap, on to 
which an iron pipe can be screwed for waste pipe; or brass unions can 
used for connecting any description of pipe for waste pipe. 


320. J. Wnrreweapd, Preston, ‘‘ Moulding or shaping clay."—Dated Tth 
¥ February, 1860. 





celgs 





thereof, with flutes on their circumferences, the said plates being 
at the top and bottom, so as to take firm hold of the fibrous material passing 
between them and the bobbin drawing rollers without cutting or injuring it. 
Another of the invention consists in making the drawing rollers 
without flutes, and in placing one top roller above and between two bottom 
rollers, or two top rollers to one bottom roller, 


350. E. T. Hugues, Chancery-lane, London, “ Scouring wool.”—A communi- 
cation.—Dated 9th February, 1860. 

The inventor, in carrying out this invention, makes a trough of wood or 
other suitable material with a double bottom, to contain a sufficient quan- 
tity of water. At one end of the said trough is a tap or cock to inject 
steam to raise the temperature of the water to a suitable degree of heat, 
according to the quality of the wool to be scoured. The water being raised 
to the required temperature, a mixture of soap and carbonate of soda is 
dissolved therein, and then the wool to be scoured is put into it. At the 
other end of the trough, on the bottom part, is a sluice or paddle-door for 
discharging the water. When the wool has been sufticiently scoured it is 

through and under a cylinder-press, composed of two or more cylin- 

ders or rollers, the said cylinders or rollers revolving in steps placed on 

itable f k, and a requisite pressure is given to the rollers by means 

of a lever and weights sufficient to press or squeeze the wool, and after 

passing through the rollers or cylinders it falls upon a frame or hurdle, 
which throws it into baskets prepared to receive it.— Not proceeded with, 


361. A. EarnsHaw, E. Grayston, J. SHACKLETON, and W. STELL, Keighley, 
* Spinning.” —Duted 10th February, 1860. 

This invention consists in reversing the bobbin and the motion, and in 
confining the bobbin by meats of a washer and spring, or other suitable 
apparatus, so as to work the bobbin (as it is filled with yarn) into the cap 
instead of, as hitherto, working the bobbin as it is filled with yarn out of 
the cap.—Not proceeded with. 


= 5. Bonnet, Salford, “‘ Jacquard apparatus.”—Dated 10th February, 
8 





This invention applies particularly to that part of such ap) tus called 
the spring-box, which contains a series of springs fitting loosely into orifices 
in the said box, and used to keep the springs in contact with the pattern 
cards. The improvements consist in the employment of a lighter or more 
delicately made or weaker description of springs in the box than has 
hitherto been practi :able.—Not procecded with, 


371. W. Nevitt and C. Bark, Godalming, “ Flecey web.”—Dated 11th Feb- 
ruary, 1860. 

This invention relates to improvements in the manufacture of fleecy web, 
especially intended to be used for cleaning the bore of rifles and other fire- 
arms, and also large guns or pieces of ordnance. The material hitherto 
commonly employed for that —— has had a woollen face, which, when 
used with acid, has been found to curl and fall to picces, thereby rendering 
it useless, Now, the object and intention of this invention is to substitute 
vegetable fibre instead of animal fibre in the manufacture of fleecy web, 
which is not injuriously affected by acid, and is, therefore, well adapted for 
cleaning fire-arms and guns as above sta The vegetable fibre way be 


g to this invention, it is proposed to apply to the inner sides of 
the die, next the clay or other plastic material, a lining of some slippery or 
lubricating substance. In carrying out this invention, the inventor has 
found it advan us to form the sides of the die of an angled, recessed, 
co! ated, or otherwise uneven surface, so that the lubricating substance 
should be of a stiff nature, and may be better held or retained in its place ; 
before applying such lining he has also found it advan to heat the 
die, whereby the adhesion thereto of the lubricating su nee is greatly 
facilitated.— Not proceeded with, 

372. J. Wxieut, Bridge-street, Blackfriars, London, “‘ Water-closcts.”— com- 
munication.—Dated 11th February, 1860. 

This invention consists in the construction and arrangement of water- 
closets, either portable or fixed, = the former, of which the follow- 
ing is the arrangement :—The bottom of the pan is so constructed as to 
form a valve seat, which is polished, and has an annular ring or groove 
upon which a disc valve fits; this valve is also polished, and has a corre- 
sponding ring of india-rubber which fits into the groove on the face or seat, 
and thus forms a hermetical seal, so as to prevent any smell from arising ; 
the valve is opened and shut by means of a handle and lever, which 
it to the right or left. When the closet is portable, the inventor forms a 
movable chamber for the solid f@cal matters, and another for the urine, 
both of which he coats with a composition of wax and pitch, so as to pro- 
tect them from the action of acids, Each of these chambers is covered 
with an air-tight cover, a tube from the former ae away the vapours 
or odour, and the syphon termination of the tube ing into the latter 
prevents any gas or gases from going back into the pan, By means ofa 
piston and a barrel communicating with the water supply the pan is washed 
out.—Not proceeded with. 


Ciass 6,—FIRE-ARMS, 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 


312. J. W. Warton, Ponder's-end, Middlesex, “ Rifles and other small sire- 
arms.” — Dated 6th February, 1860, 

This invention relates to the application of certain parts and appliances 
to rifles, whereby facilities for accurate firing at long distances are afforded ; 
it consists in the application of a tel toa rifle in such manner that an 
accurate aim ata far object may be readily taken by en it through the 

lescoy The telescope is preferred to be ay small, at same time 
as powerful, as possible, and such telescope is mounted on an upright stem 
sli ing vertically through a hole made in the stock of the rifle, or other 
suitable slide provided and fixed thereto, and in such position that the eye- 
glass of the te! is in a convenient position to look through it while firing 
the rifle. This upright stem is graduated to show its tion for aiming et 
the diff dist quired, The distances being judged, and the 
a stem adjusted in its elevation, the axis of the telescope is brought 

line with the sight at the muzzle of the rifle ; the object to be fired at is 
ay viewed through the glass, and brought into the centre of the fleld of 

















manufactured with a woollen or other back in the manner usually 7 
for manufacturing fleecy web.—Not proceeded with. 


374. J. H. JouNsON, Lincoln's-inn-fields, London, “ Sewing machines."—A 





motion of the carri; produces several lines of ill iy, 

and, instead of threads, he sometimes uses fine wires to form the gut, and, 

instead of silk, he sometimes uses wool, cotton, or other suitable material, 
© form the pile. 

253. R. A. BRrooman, Fle't-street, London, “ Certain arrangements of ma- 
chinery for forming slivers, as they come from the carding engines, into 
threads, and for winding the thresds on bobbins.” —A communication.— 
Dated 31st January, 1860. 

This machinery is intended to form a continuation of the carding engine, 
and performs the three operations of drawing, twisting, and then of wiuding 
the thread on to bobbins. The arrangements consist, First, of drawing 
aparatuses composed of serics of rotatory friction surfaces, the speed at 
which they are driven being progressively greater, or their circumferences 
increased with their distance from the carding engine. In contact with the 
lower surface of each rotatory friction surface, and on each side thereof, are 
two rollers, between which, and under the rotatory friction surface, the 
sliver passes. On leaving the last in the series, the matcrial in course of 
being formed into thread passes down under a guide-roller, and up over a 
roller made to rotute slowly. Over this roller a nipping roller is placed, the 
bearings of which are free to rise and fall ; the material passes on to the 
flyers of a spindle, on which the peat | bobbin is placed. The second 
operation, twisting. is performed thus :—When the nipping roller is down, 
the flyers impart the twist to the thread, and, on its being raised by the 
action of the transmitting gear, the whole of which is driven trom one main 
shaft, the third operation, winding, takes place. The portion of thread twisted 
as last described is wound by the same flyers on the bobbin ; continuous rota- 
tory motion is imparted to the flyers, while a differential motion is trans- 
mitted to the bobbin by means of double conical gear and toothed wheels 
and pinions, By slipping a belt (effected by the action of the machinery) 
along two of the conical surfaces, the speed of the receiving bobbin is regu- 
lated to suit its gradually increasing diameter by the lation of thread 
thereon. A guide, as is usual in spinning machinery, travels up and down 
to lay the thread regularly on the bobbin. 

273. W. FitzGERap, Fleet-street, London, ‘‘ Bands or strips for application 
on putticoats, dc.” — Dated 2nd February, 1860. 

The inventor proposes to weave or manufacture strips or bands of linsey 
wolsey cloth, or such like material, in breadths of from 1 in., or under, to 
20in., of white, black, or any colour or combination of colours, and 
adhesive or not, and with patterns or designs on one or on both sides thereof, 
so as to be reversible or otherwise, or without any designs or patterns, and 
which said strips or bands are intended to be applied, by suitable means of 
attachment, to petticoats, or other articles to which they may be applicable, 
manufactured of linsey wolsey, or other material, for the purpose of orna- 
menting the sume, or varying the ornamentation or appearance thereof at 
pleasure, by substituting new bands or strips of the aforesaid description as 

esired.—Not procecded with. 

231. J. Harper, Wilson-street, Befast, ‘ Roving-frames."— Dated 3rd 
February, 1860. 

This invention consists in the substitution of a friction roller for the 
leather strap hitherto used for transmitting the motion from ove cone to 
the other.—Not proceeded with. 

284. T. Buackeurs and M. Kyowtes, Blackburn, “‘ Beams for warping, 
sizing, and dressing, and weaving-machines.”—Dated 3rd February, 1860, 

The patentees claim the application to beams for warping, sizeing, dress- 
ing, and weaving machines of a shaft in one piece, having a right and left- 
handed screw ; and also of a shaft in two pieces, either both screwed or one 
plain, working in connection with nuts and collars for the purpose of 
expanding or contracting the beams. 

236. R. Frevpen, jun., and T,. Fietpen, Walsden, L hire, ‘* Impr t 
in machinery for culting hides or skins into Jillets, strips, or shreds, an 
also in the manufacture of pickers to be used in looms for weaving, and 
apparatus connected therewith.” —Dated 3rd February, 1360. 

This invention cannot be described without reference to the drawings. 


288, R. Boomer, Thavies-inn, ‘Converting into down or fibres, capable of 
being spun, the remnants or cuttings, or other waste pieces of silk or other 
abrics.”—A communication.—Dated 3rd February, 1860, 

This invention consists, meee in the application of acylinder armed 
with teeth, to the operation of which the remnants, cuttings, or other waste 
pieces of silk or other fabrics are submitted. The remnants or cuttings are 
spread upon a travelling belt or cloth, and by it carried forward towards a 
set of feeding-rollers which hold them fast, whilst the teeth of the ravelling 

linder, which rotates at a considerable speed, act upon them, and tear 
them up into down or fibres. Those fibres which adhere to the ravelling- 
cylinder are disengaged by means of a rapidly-revolving brush, and the 














—Dated 11th February, 1860. 

This invention relates to what are known 2s discoidal shuttle machines, 
but certain of the improvements are applicable to other sewing machines, 
In carrying out this invention a curved needle and holder are employed, 
and the needle is prevented from springing outwards by working in a guide- 
slot in the underside of the fixed arm or bearing-bracket, a slotted guide or 
eye on the lower end of such bracket preventing the needle from springing 
inwards and laterally. In order to maintain the needle in close contact 
with its guiding slot, the thread is through an eye so situated in 
respect to the needle that its tension will tend to pull the needle outwards. 
A guide-eye and oblong slot, situated between the base on which the fabric 
rests, and the shuttle, serve to prevent the latter from breaking the needle 
as it traverses the shuttle-race, whilst at the same time the oblong slot 
communicating with this guide-eye accommodates the needle thread as the 
shuttle passes through the loop. The shuttle consists of an outer casin 
and a spool composed of two discs connected centrally and arran 
parallel to the shuttle-race, the whole forming a complete envelope for the 
thread. In order to prevent the shuttle from turning in its race, it is pro- 
posed to cut away a portion of the edge of the sbuttle to a curve corre- 
sponding to that of the curved shuttle-race. This shuttle moves in the 
arc of a circle, the centre of which is situated between the upper edge of 
the shuttle and the fabric. A flexible or yielding plate is applied to the 
shuttle in such a manner that the shuttle-thread, after leaving the frictional 
surface caused by the said plate, shall pass off at such an angle that any 
irregularity in the winding of the thread will be componested for by the 
yielding of the spring.—Not proceeded with. 





Ciass 4.—AGRICULTURE, 
Including Agricultural ~~. —_— Implements, Flour 
Cc. 


316. C. H. Roxckner, Marsh-street, Bristol, ‘‘ Millstones."—Dated Cth 
February, 1860. 

This invention consists in combining metal with earthy or calcareous 
substances or materials, such as grit, stone, cement, or other calcareous 
substances, and also silicious substances or materials capable of withstand- 
ing the heat which millstone are subjected to when in use.—Not proceeded 
with, 

827. C. Hat, Navestock, Essex, “ Improvements in steam tilling machinery 
and apparatuses.” — Dated 7th February, 1860, 

This invention consists, First, in new means of securing a resisting power 
at the headlands or ends of a portion of ground to be ploughed, or other- 
wise tilled, ether with what the patentee terms an automatic sheave, 
round which the rope passes to the implement, and in a method of joining 
wire ropes to enable them readily to pass round the sheaves, and to prevent 
their twisting or kinking. He first takes a number of what he terms screw 
anchors, that is, shafts with a screw formed in their lower part; he screws 


the telescope, and in line with the a and the rifle is then discharged. 
In order to permit of this adjustment the tel pe it is ted ona 
— or axis, by which it is attached to its graduated stem, To facilitate 
ringing the object to be fired at in the centre of the field, cross wires, or 
angular or other pointers may be di i in the tel pe to indicate the 
exact centre. These pointers are preferred to be formed hy the lication 
of an —— body on the object-glass of the telescope, terminating in 
points in the centre of that glass ; such pointers may, however, be for the 
most part dispensed with, as after a little practice a marksman will readily 
be able to adjust the centre of the ficld of the telescope in line with fore- 
sight, and the object to be fired at. Instead of aiming hy bringing the axis 
of the glass in line with the sight on the barrel, a graduated quadrant 4 
be attached to the Hm by which to adjust the inclination of its ax 
with the axis of the barrel, ling to the dist of the object, so 
by viewing the object through the glass, irrespective of any other sight, 
accurate aim for firing may be taken. These improvements are also appli- 
cable to other small fire-arms, 
318. M. J. Ronerts, Crickhowell, Brecon, “‘ Breech-loading flre-arms.”—Dated 
7th February, 1860, 

This invention relates both to ordnance and small-arms. In carrying out 
the invention, the inventor first bores the gun entirely through, and at the 
proper part of the breech he forms a groove in the shape of a segment of a 
circle, the direction of the curve being backward toward the rear end of 
the —. He then takes a plug of a corresponding form, and slides it down 
in the groove. On the gun being fired the effect of the-explosion is to 
drive the plug into @ose contact with its seat in the groove, whereby the 
joints are rendered tight. The loading takes place through the rear of 
the gun. For small arms the breech and plug are the same, but in some 
cases the inventor adds a block, which vibrates between the rear and open 
end of the barrel and the stock.—Not proceeded with. 
$28. J. R. Cooper, Birmingham, “‘ Breech-loading firearms and ordnance.” 

—Dated 7th February, 1860. 

This invention cannot be described without reference to the drawings. 

358. J. 8. Dawes, Smethwick-house, Birmingham, ‘* Breech-loading jire-arme 
and ordnance.” —D :ted 10th February, 1860. 

The essence of this invention consists in opening and closing a portion of 
the breech-end of the rifle by making one part of the said end slide upon 
the other, a fast or secure end at the same time being maintained.—Not 
proceeded with. 

373. T. Susppen, Ardgarten-house, Argyle, ‘‘ Five-arms."—Dated ith 
February, 1800. 

This invention refers to the arrangement and construction of fire-arms of 
the class in which the loading of the piece is effected at the breech of the 
barrel. Under one modification of the improvements, where an ordi 
barrel is adapted and formed into a breech-loading piece, the barrel is cut 
from the breech part, and a ring-shaped junction piece of metal is adapted 
thereto by means of a screw or other attachment. The breech of the 
barrel is secured to the junction piece by screws or other equivalent means, 
When the parts are fitted together in this manner, a slot or opening is left 
between the two, which opening, ther with a groove or chamber in the 
breech part, serves for the introduction of the cartridge. The sides of the 














these at intervals into the soil. At the end of the field he stretches, by 
screw power or other like suitable means, a stout wire rope, and having 
stretched the wire tight, and secured it at both ends to the anchors, he 
clamps it at intervals to other anchors. On the rope he strings strong 
tubes, say in lengths of 10ft. He fixes a similar resisting power in the 
shape of a stout wire rope stretched over screw hors at the opposite end 
of the field. One of the automatic sheaves is connected to each of the wire 
ropes, and travels on the tubes before described. The sheave proper is 
carried in a frame ; the end beam, which carries the axis of the sheave, is 
furnished at each end with rollers to keep it at any required distance off the 
ground; two arms project from the back of the sheave beam, and are 
united to another beam with a groove along the face thereof ; two or more 
rollers or friction pulleys are fixed in the groove, and in this groove, 
extending the whole length thereof, the wire rope and tube are placed. To 
prevent wire ropes kinking, to unite the ends thereof, and to guard against 
their breaking from passing round pulleys, he employs swivel joints, con- 
sisting of two sockets united at their bases by a pin or stud burred up on 
the inside of the sockets; he brazes or solders over the ends of the rope to 
be inserted one in each socket, and forms a screw thread thereon ; he screws 
them into a thread on the inside of the sockets, end secures them by a stud 
passed through the sides of the socket and the rope, and if necessary brazes 
the whole. In some cases he the ends of the rope in the sockets. The 
invention further consists in the construction of a sectional drum, that is, a 
drum in which several are employed, and which, on being brought 
and fixed nearer ¢ te or farther from the conten, make the circumference 
more or less, Ww y more or less speed ma; attained, acco: 

particular implement the engine has to drive, oe 











I g are, by , made slightly angular, so a — 
shaped slide or shutter fills up the opening securely, and prevents the escape 
of the explosive gases when the cartridge is exploded. slide or shutter 

made to fit the slot or opening with accuracy; it is centred on a pin or 
screw, which passes through a part of the breech-piece, the upper left- 
corner of the slide, and into the junction piece. The slide or shutter has a 
laterally projecting part on the right side, which forms a thumb-piece for 
the convenience of raising and shutting it down. The slide is kept from 
being accidentally raised by means ot a bent spring, one extremity of which 
is attached to the junction piece; this spring terminates in an up 4 
projecting thumb-piece, to admit of its being poses back when the slide 
to be intentionally raised. This gun may be used with the ordinary car- 
tridges for breech-loading guns, or with cartridges made with peper 
sufficiently thin to be penetrated by the flash of a percussion-cap, in w' 
case a nipple is constructed on the breech, 


375. A. Henny, Edinburgh, Cleaning fire-arms.”—Dated 11th February, 
1860. 


This invention relates to the arrangement and adaptation of a convenient 
apparatus for quickly and effectively washing out the interior of gun-barrels, 
when such sre fouled by the deposit of the gunpowder after continuous 
firing. Under one dification the {ap tus consists of a short plece 
of brass tube, one end of which has a thread furmed on it; this screw is 
made to correspond to the internal screw at the side of the barrel in which 
the nipple is fitted. The other extremity of the brass tube has a piece of 





flexible tubing adapted to it, which term in a perforated nozzle-piece. 
The tubular end of the is screwed to the gun-barre!, the 
having been previously removed ; the nozzle-piece is placed in a of 
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Aveust 24, 1860. 








water, and the water is caused to pass, —— or otherwise, to and 
fro into the barrel. By this means the barrel is effectively cleansed from all 
impurities, without wetting or soiling the lock or other parts of the gun. 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Uj , Ornaments, Musical Instru- 
ments, , Manufact Articles of Dress, §c. 


331. e duxxins, Tyne Cott Hanwell, * Bedsteads, couches, sofas, dc.” — 
8th February, 1860. 

This invention consists in the application of the dovetail joints, and iron 
or other metal sides and ends, and metallic lath bottoms to wooden 
bedsteads, couches, sofas, and other such like articles of furniture.—Not 
proceeded with, 

348. CG, a, gpg “ Soles for clogs, shoes, and pattens,”— 
: ruary, 1860. 

‘This invention relates to the tion of mechanical parts by which 
wood of various | hs, as passed through the apparatus, may be operated 
upon by series of , the motions to which are by rotatory or revolving 
cams to obtain such forms that will require but little finish thereto 
when cut in separate soles.' The cutters are fixed on axes, and have 
rotatory motion given to them, whilst they also have motion to and fro of 
the wood, in the directions desired for the required forms, one cutter 
following the curves to produce the upper surface, another the under 
surface, whilst others give form to the sides - 8, as well = ~ ae gwd 
the ‘or or grooves, to receive the upper. e to and fro 

A ibd 3 poet tere to effect the desired Secs are obtained by 
their axes being carried by sliding carriages operated by revolving cams.— 
Not proceeded with. 


366. D. Wesson. Granby-street, Hampstead-road, London, ‘‘ Pianofortes.”— 
Dated 10th February, 1860, 

The object of this i tion is to Inet the power of pianofortes of 
any construction by sounding two, three, or more notes of the same 
denomination at one and the same time, and is effected as follows :—Below 
the ordinary keys of the piano, and starting from the centre thereof, are 
a a number of other keys or levers in a diagonal position, those 

tended for the bass notes running to the left hand, and those for the treble 
to the right hand; the front ends of these lower keys or levers meet 

ether in the centre of the piano, that is to say, the first keys of both the 

le and bass are immediately under the two centre finger keys of the 
piano, while the other or further ends of the same levers are exactly two 
octaves apart. The upper end lower keys communicate with each other by 
vertical pins or pegs at each end, so that, by depressing one key in the 
centre of the instrument every note of the same denomination can be 
sounded simultaneously on that half to which the note belongs. The same 
set of duplicate keys or levers can be placed above the ordinary keys when 
necessary by reversing their direction. The whole of these levers are to be 
kept out of sight, and when not required for use can be made inactive by 
stops at each end of the instrument, which will have the effect of throwing 
them into or out of actlon.— Not proceeded with. 














Crass 8,—CHEMICAL, 


Including Special Chemical and Pharmaceutical rations, Fuel 

and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Prixting, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §¢, 


206. J. G. Dauuke, Kingsland-road, London, ‘‘ Filtering compositions and 
Jiltering vessels and apparatuses.”—Dated 4th February, 1860. 

The invention cannot be fully described without reference to the drawings. 
The patentee claims, First, the improved filtering — formed by 
combining sili impreg dor not with hydrated oxide of iron) pumice- 
stone, and animal charcoal, together with other ingredients for binding and 
uniting these materials together as described Secondly, the filtering com- 
po-ition, the subject of the preceding claim, modified by the substitution of 
vegetable for avimal charcoal. Thirdly, the construction ofa portable filter 
as described. Fourthly, the construction of a portable syphon filter as 
described, Fifthly, the construction of a filter suitable for filtering water 
drawn from tanks, cisterns, and other large supplies, all as described and 
illustrated with reference to the drawings, 


280. P, Ronertsox, Sun-court, Cornhill, London, ‘Improvements in brewing 
beer, ale, and porter ; also in separating brewers’ worts from grain, and 
beer, ale, and porter from yeast, d’c.”—Dated 4th February, 1860. 

For the purposes of this invention, in brewing beer, ale, or porter, the 
wort, when drawn off or separated from the grains, is, before being boiied, 
cuused to come in contact with and be acted on by charcoal, preferring 
animal charcoal. The wort is run off from the grain in the usual manner, 
and into a cistern fitted with a perforated false bottom ; on this bottom a 
layer about 3 ft, thick of animal charcoal is placed, the charcoal being such 
as is employed for the filtration of solutions of sugar, and it is preferred 
that the animal charcoal should be mixed with a quarter of its bulk of 

mt hops, to facilitate the percolation of the wort. ‘This process improves 

the colour of beer and ale, and it also causes beer, ale, and porter brewed 
from it to keep better than beer brewed from wort not so treated. In order 
to separate brewers’ worts from grains, the worts having been run off as 
heretofore, the grains are then placed in a centrifugal apparatus, and the 
remaining wort will be separated therefrom more advantageously than by 
subjecting the grains to pressure, and when as much wort has come off as 
can readily be obtained by the centrifugal action, hot water is poured on to 
the grains, and the same are further subjected to the centrifugal action, b 
which a further action will be obtained. The centrifugal apparatus which 
‘the patentee employs consists of a drum mounted on a vertical axis, and 
covered at its periphery with metal perforated with fine holes ; this 
apparatus is similar to those heretofore employed in many manufacturing 
processes, The grains, when the wort has been run off from them, are 
placed in the drum, which is then caused to revolve with considerable 
velocity ; say, if the drum be 40 in. in diameter, five or six hundred 
revolutions per minute. When the grains are dry they are washed with 
hot water as above mentioned. 

314. A, V. Newton, Chancery-lane, London, ‘‘ Producing certain compounds 
of kad.”— A communication. — Dated 6th February, 1860. 

The Yabo ped consists in treating sulphate of lead or chloride of lead with 
chloride of sodium or chloride of calcium, or with the chloride of any other 
alkali metal or alkaline earth metal. The invention is based on the 
discovery that sulphate of lead is decomposed at alui@&t any temperature, 
but especially one near the boiling point of water in concentrated solutions 
of chlorides of alkalics or alkaline earths, but especially in the solutions of 
chloride of sodium or chloride of calcium. For example, the sulphate of 
lead is mixed into a thin paste with a concentrated solution of chioride of 





sodium or common salt, and in this state it is introduced into a saturated | 


hot solution of chloride of sodium, where the same is decomposed. The 
largest portion of the lead precipitates as chloride of lead, and another 
portion, together with the impurities, remains in solution.—Not proceeded 
with. 


322. P. Cuartrou.s, Boulevard St. Marlin, Puria, “‘ Iodine inhaling machines, 
and apparutus sor medical purposes.” — Dated ith February, 1800. 
This invention cannot be described without reference to the drawings. 


323. H, C. Jennines, Great Tower-street, Loudon, * Pulp."—Dated 7th Feb- 
ruary, 1860. 

This invention has for its object a means or process for the converting of 
the spent or used bark of tanners into paper pulp, especially that kind 
called branch or twig bark, and also of liquorice root after the ex ract or 
uice is expressed, and of other ligneous or fibrous organic matter, such as 

jorse-ralish, grasses, and plants fit for producing paper. 

841. J, E. Duranp, Paria, “* Poppy paper."—Duted 8th February, 1866. 

This invention ists in facturing paper from the dried stalks of 
any of the varieties of the field poppy, after the seeds thereof have been 
separated therefrom, thus converting into an article of considerable com- 
mercial value a part of the plant which has hitherto only been employed 
for manure or for fuel, 

351. W. A..GILBEE, South-strect, Finsbu:y, London, “ Treating saccharine 
Suids.”—A communication. — Dated Hh February, 1860. 

This invention relates to improvements on a former patent dated 27th 
March, 1858, and consists in the employment of alcobol alone for treating 
syrups aiready purified in part, and in a certain manner, and thereby 

ning in the manufacture of sugar greater facility in the working, and 
better products, 
352. H. Deacon, Widnes, and T. Roptnson, St. Helen's, “ Sods.”— Dated 9th 
February, 1860. 
This invention cannot be described without reference to the drawings. 


Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 
313. A. V. Newton, Chancery-l ne, Londen, © Liying subucrine cectiic 
eables,”—-A communication, — Dated 6th February, 1860. 

The object of this invention is to enable a telegraph cable to be paid out 
from a vessel in a slack condition, so that it may not be allowed to bear on 
the nem where it leaves the vessel, from which it is paid out with sufficient 
weight to be subjected to any iderable or injurious strain in laying. To 
attain this end, floats are attached to the cable at certain distances as it 
eaves the vessol, the same being sv constructed as to support it near the 
surface for as long a time as may be determined upon after it reaches the 
water, and to allow it after the expiration of such time to sink gradually 











\ for this 
‘o the bottom. The kind of float which it is proposed to be used for 
purpose is a box of tin plate or other metal made watertight, with the ex- 
ion of a small orifice in its bottom for the ingress of water, and a similar 
orifice in the top for the egress of air, so that the box, after floating for 
some time, may be sunk by water entering the lower orifice.—Not proceeded 


with. 
Cuass 10.—MISCELLANEOUS. 


Including all Patents not found under the preceding heads. 
276. A. and E. M. Denny, Waterford, “‘ Singeing pigs.” —Dated 3rd February, 
1860 


According to this invention a stove or heated chamber, made of brick, 
iron, or any other suitable material, is heated by a fire or fires, which may 
be made of coal, wood, or any other convenient substance or material, and 
a flue or flues from the fire or fires may partly or entirely surround the 
stove or heated chamber, so ds to waste as little heat as possible. A door 
or entrance to the heated chamber is provided for the introduction of the 
carcasses of the pigs, which are hung by suitable apparatus from the top 
or sides as may be found most convenient. When the stove or heated 
chamber is found to be sufficiently hot, the carcass of a pig Is introduced, 
and kept there sufficiently long to singe off the whole of the hairs, bristles, 
and other similar matters upon its surface. Provision is made to allow of 
the introduction of the flame from the fire into the stove or heated chambers 
in such a Way as to act upon the surface of a carcass in the chamber, and 
set fire to the hairs, bristles, and other matters upon its surfaces, which is 
readily effected after they have been dried by the heat of the stove or 
chamber. 

283. J. Haun, Blackburn, ‘* Sewing machines.” —Dated 3rd February, 186). 

Iu obtaining the 'y moti for the feed-needle and shuttle from a 
cam or eccentric fixed to the under part of the machine, the inventor 
connects one end of a rod to the said cam or eccentric, and the other end to 
a plate under the feeder and vertical needle; the motion thus communicated 
gives the necessary horizontal movement to the feeder and shuttle. The 
vertical motion of the needle and needle holder js also obtained by a roller 
working in a groove on the said cam or eccentric, communicating motion 
to a lever or arm outside the machine, extending to the needle holder, the 
motion thus given constituting the vertical movement of the needle and 
holder.—Not proceeded with. 

300. F. Lesrapin. Paris, ‘‘ Decanters, &c.”—Dated 4th February, 1860. 

Decanters, bottles, drinking glasses, and other similar articles of glass or 
crystal offering a rounded surface formed by the generating line of a plane 
of revolution, were manufactured hitherto by blowing or casting the metal 
(molten glass or crystal) in a mould, the inner surface of which corresponded 
with the form to be given to the article. This invention consists in employ- 








* ing moulds, the interior surface of which, instead of offer:ng a rounded 


form, presents, on the contrary, several sides or planes, situated according 
to the furm of the article to be manufactured, so that for giving a rounded 
form to this latter, the workman, while blowing the metal with the blow 
pipe in the interior of the mould, causes the articie to turn round in this 
atter in such manner that while increasing in size the articles continue 
touching in a tangential manner the sides of the inner surface of the mould, 
by which method an article with a smooth surface without seams or chipped 
edges will be produced. These moulds may be of brass or any other 
suitable metal or material, and they must be made in such manner as to 
allow the removing of the manufactured article.—Not proceeded with. 

301. C. T. Launay and A. M. A. D. pk VERNEZ, Paris, “‘ Valve or cock.” — 

Dated 4th February, 1860. ; 

For the purposes of this invention the patentees provide the upper 
surfaces of the seat and of the plug with one or more circular grooves or 
furrows concentric with the axial line of the plug ; the outside of the top of 
the seat has a screw cut thereon, for allowing to screw on this part a hollow 
cap, provided or not in the interior with similar furrows or grooves, a 
washer of india-rubber, oiled leather, or other suitable strong, more or less 
elastic, material being interposed between this cap, or nut, and the tops of 
the seat and plug, and so that by means of this screw cap the washer may 
be driven into the said furrows or grooves, and thus fully prevent any 
escape of gas to take place between the surfaces of the seat and the plug. 
The lower end of the valve or cock may be provided with a similar arrange- 
ment ; or the lower end of the seat may be entirely closed, so as not to 
allow the lower end of the plug to pass through as in ordinary cocks. 


304. W. Spurnier, Birmingham, ** Shaping metals.”—Dated 4th February, 
1360. 


The patentee claims shaping metals by means of hammers or swages 
fixed on levers or vertical shafts, the said levers or shafts being rapidly 
raised and allowed to fall by cams or toothed wheels, and thereby made to 
strike and shape the metal being operated upon. 

305. J. Bincn, Duren, Prussia, ** Smoke-consuming furnaces."—Dated 4th 
February, 1860. 

This invention consists in so arranging furnaces and their appliances that, 
instead of feeding the fires with cold air admitted in front of the furnace or 
through the fire-doors, the inventor excludes all air that would flow in from 
that quarter, applying (if necessary) a blast quite underneath the bed of 
the fire.—Not proceeded with. 

308. J. Smitn, Birmingham, “ Handles or knobs for sticks, umbrellas, parasols, 
Sor swords, knives, forks, &e.”—Dated 4th February, 1860. 

This invention consists in the production of the articles or parts of the 
articles named in the title from a composition or plastic material not 
hitherto used for these A appro and in the process of preparing the said 
composition. The materials employed in the manufacture of black com- 
position articles, are shellac, ebony dust, and charcoal. If coloured compo- 
sition articles be required, the charcoal must be omitted or reduced in 
quantity, aud any suitable colouring matter, such as powdered pigments, 
must be added. 

309. J. Smiru, Birmingham, ‘“ Furniture for doors and drawers, bell levers, 
cuitvin band, cornice pole, and lamp and chandelier enrichments, &c.”— 
Dated 4th February, 1860. 

This invention consists in the production of furniture for doors and 
drawers, bowls for castors, bell levers, curtain band, cornice pole, and lamp 
and chandelier enrict ts, and the ornamental parts of other similar 
articles of, or partly of, a composition or plastic material not hitherto used 
for these purposes. In the preparation of this composition, the materials 
employed for the manufacture of black composition articles are shellac, 
ebony dust, and ch 1, If col d position articles be required, 
the charcoal must be omitted or reduced in quantity, and any suitable 
colouring matter such as powdered pigments must be added. 

311, J. SKERTCHLY, <Ashkby-de-la-Zouch, *‘ Apparatus for evzporating the 
moisture from slip for potters’ use.” —Dated bth February, 1860. 

This invention consists in constructing the heating flues or chambers of 
the apparatus or kiln wholly or partially of cast metal, and employing 
therein the heat of steam as the means for effecting the evaporation of 
the moisture. This heating chamber consists of one or more pieces of metal 
by preference cast-iron having cavities, grooves, or other spaces left 
between its upper and lower surfaces, of sufficient capacity to contain the 
requisite quantity of steam for heating the slip. The cavities, grooves, or 
other grooves constituting the steam ct amber or chambers, may be formed 
by means of sand or other cores, or by any other convenient method of 
casting ; or the steam chamber may be formed by connecting two or more 
plates or castings together, but leaving a space hetween them. Jn this case 
the plates or castings must be well secured in their positions by ribs, stays, 
angle plates, studs, bolts, or other suitable contrivance, placed between and 
firmly fastened to them in order to obtain the requiste space for the steam, 
and the necessary amount of resistance to prevent bursting. Around this 
steam chamber sides of any suitable material are placed, so as to form a 
vat to receive the slip. 

319. W. N. Witson, High Holborn, London, ‘Sewing machines."—Partly a 
communication.— Dated 7th February, 1860. 

This invention consists, First, in arranging the parts of a double thread 
or two-needle sewing machine so as to secure absclutely the machine from 
missing its stitch, and which the inventor accomplishes by meaus of a lever 
so attached to the machine as to operate a movable hook which takes the 
loop of the under thread, and spreads it till the upper needle, stepping into 
it, slips off the hook, and the stitch is completed, Secondly, in arranging 
the parts of a single-thread machine so as to operate the parts by direct 
rotatory motion, the instrument for spreading and securing the loop being 
a peculiar form of rotating hook nearly circular in form, but joiuted at one 
end and split or divided at the other, which ensures great certainty inaction 
This machine is designed to be placed upon or secured to an ordiuary table. 
Thirdly, in another arrangement of paris for a single-thread machine in 
which the inventor eaiploys an instrument consisting of two hooks peeu- 
liarly arranged and acting together. The longest enters the loop formed 
by the needle, and in its motion slips it upon the shorter hook, which opens 
itin such a manner that the needle passes through it in its downward motion. 
In its retrograde movement it leaves the loop upon the needle, and then 
goes forward for another. The feeder in this machine is a small lever with 
serrated points working on a centre connected with the crauk-shaft. The 
pen ee a pe in apparatus consist, first, in a new instrument for heaming 
and felling, which is arranged by means of two curved pieces of metal, the 
one fixed for the width required, and the other operated by a spring, so as to 
fold the hem in the manner done by the hand, leaving the back stitch on 
the face side of the work. Secondly, in a new adjusiable instrument for 
regulating the width of the tuek. This instrument consists of two suitably 
shaped pieces of metal working between and adjusted by screws for 
regulating the width of the tuck, and the pressure on the cloth. —Net pro- 
ceeded with, 

321. A. Prou-Gatnarn, Paris, ‘' Vessels for containing solid or suid matters.” 
—Dated Tth Febvuary, 1860. : 

This invention consists of certain improvements in the construction of 
casks, tubs, vats, and other such like vessels, The casks are formed of 
wood, and when dry, iron — are forced on their periphery in the 
ordinary way, and fixed thereto by means of short screws, To make them 











perfectly watertight, the patentee applies to the joint of the sta’ 
ee ee een el dain 


them with a strip of sheet iron nailed throughout their h. This strip 
of sheet iron passes under the top hoops, and is held t > te ome 
screws, some cut parts thereof being turned p< e e joints of 


the staves, which joints are filled with the coating above mentioned. On 
the heads of the cask are lied bands of iron fixed by means of like short 
screws, in order to prevent riding or rising one above the other ; and 
he adopts the same method of covering and luting the joints as for the sides 
already described. 
324. L. E. Brerrrmayrer, Rue de Bruvelles, Paris, “‘ Enoraving the metallic 
surfaces of printing rollers or eylinders.”— Dated 7th February, 1860. 
This invention relates to a previous patent granted to W. Smith on the 
18th September, 1857, No. 2,414, and one part of the present invention 
consists in arranging machinery similar to that described in the patent 
above referred to in such manner that two or more tools may be worked at 
the same time from one pattern ¢ylinder ; two or more printing rollers or 
cylinders may thus be engraved at the same time from one pattern cylinder, 
or the same pattern may be repeated two or more timies along the length of 
one or niore cylinders. Another _ the invention consists in arranging 
machinery, similar to that above bed, in such manner that from two or 
more pattern cylinders, each having'a different design upon it, two or more 
cylinders may be engraved, and the design engraved on cach printing 
cylinder be repeated two or more times along its length. 


325. W. E. Newton, Chancery-lane, London, “‘ Rendering waste vulcanised, 
hermised, and changed or converted india-rubber and india compounds, 
useful and capable of being re-worked."—A communtcation.—Dated 7th 
February, 1860. . hs 

The patentee claims the process or processes described of rendering waste, 
vulcanised, hermised, or changed india-rubber, useful and capable of being 
re-worked for the manufacture of articles of le and commerce, by 
reducing such substances to a fine or powdered state, and by then com- 
bining with the same the products obtained by the destructive distillation 
of rubber as hereinbefore set forth. 

326. W. E, Newton, Choncery-lane, London, “ Fittings of sun shades or voller 
blinds." —A commuaication.— Dated 7th February, 1860. 

This invention consists in a novel way of arranging the cords or bands by 
which the shade roller is turned, whereby the cords may be kept at a proper 
degree of tension in order to insure the rotation of the roller, and also readily 

lack i to facilitate the removal, when required, of the roller from the 
window casing. To this end the elevating cord is passed round a groovo 
made at one end of the roller, atid it also passes through a ring below the 
latter, being drawn down by another cord fixed at one end to the window 
frame, and provided at the other end with a frietion bar or ring, whereby it 
may be retained at any given point. The invention also consists in a novel 
way of securing the roller in the window-casing, whereby a}! metallic fibres, 
except the journals, are dispensed with, and the roller readily adjusted in 

and detached from the casing. One end of the roller is provided with a 

fixed spindle as usual, and the other end with a movable spindle, which is 

placed in a recess made in the roller, so that it may be pushed in or out as 
may be required. The invention consists, further, in a novel way of 
attaching the shade or blind to the roller by means of an elastic rod which 

is passed throtigh a horn in one end of the blind, and fits singly in a 

longitudinal groove made in the roller, in which it is held by staples, and 

also by being tied or secured at the middle. 


329. E. Lea, Hill Top, West Bromwich, ‘Iron and steel tubes."—Dated 7th 
Fibruary, 1860. 

This invention consists in making skeeps of iron or steel for the manu- 
facture of iron or steel tubes in the following manner :—After having made 
the iron or steel into strips or hoops by rolling in the ordinary manner, the 
patentee passes the said strips or hoops as they leave the hard or finishing 
rolls, and, while they are still hot, between rolls which bend them into 
skeeps, which may afterwards be weided into tubes in the ordinary manner, 


330. A. Dauaety, Shard’s-terrace, Peckham, ‘‘ Watches, clocks, and chrono- 
meters.” - Dated 8th February, 1860. 

The patentee claims the making use of a staff or axis in connection with a 
crown escape wheel, which staff or axis has the acting or impulse sides of 
its notches or openings either in a right line (looking longitudinally along 
the axis or staff), or slightly ee each other, and thus causing the teeth 
of the escape wheel to drop on the cylindrical or rolling part of the staff 
behind, instcad of before the notches or openings in the staff; a perfectly 
steady action is thus obtained, similar to the horizontal escapement, with 
less friction, less expense, and greater durability. 

337. = Pivvine, Borough-road, London, * Needles.”—Dated 8th February, 
1860. 





This invention consists of the eye of the needle having an opening at the 
end or side, as most convenient, such part acting as a Y spring, opening by 
pressure of the thread, and again closing when such thread has passed into 
the eye; or by the needle being made of one piece, having an opening in 
the centre of the needle at any part most convenient, the needle being so 
made that, by pressure endwise, it shall open, so as to allow of the thread 
being inserted and then closed.—Not proceeded with. 

345, J. LAnerorp, O:zen-street, Nottingham, and C, Curster, Bloomsgrove, 
Radford, ‘ Cooling liquids.” —Dated 8th February, 186). 

This invention relates to the cooling of liquids by a cold water process, 
whether the liquid be exposed or not to the sun, frost, or atmospheric air. 
According to this invention, in drawing off the liquids to be cooled, the 
patentees cause them to run into a vessel entirsly surrounded by a cistern of 
cold water, kept constantly supplied by a flexible tube attached to a tap, or 
by other equivalent contrivance. ‘This cistern has an orifice or outlet in its 
upper part, which allows the water to escape when the cistern becomes full, 
and the water being kept constantly or continuously running into the 
cistern, the heat of the liquid which is run into the vessel in order to be 
cooled will be rapidly decreased. In this process the strength of the liquid 
to be cooled will be retained, and even its quality improved. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

UNALTERED STATE OF THE TRaDE—Prosrec7s oF THE ForeiGn TaaDE— 
Fattunes: Mr, F. C. Perry, Messrs. Barber and Ellis (Liverpool) ; £12,500 
“ Accommodation” Paper: Messrs, T. Banks and Son: Messrs. Cresswell's 
Estate: Messrs. Cottam, Moses Cartwright, John Foster; Mr. Clarke (Kid- 
@-rminster) : Messrs. Thompson and Woodhouse—A MILLIONAIRE MANUFAC- 
TURER—THe Coat TTrapseE—GeENERAL Manuracruninc Taapes: Gilt 
Toys: Light Steel Toys: Brass Foundry Tvades: Willenhall Trades: 
Walsall Trades: Castings: and Vice and Anviis—WotveRruamrTon BANK 
—Harroy AND Stratronp Raitway — Stream CoLiiers on CANALs— 
Fatal MIxina AccIDENTS. 


Noriuine has transpired in the actual business of the South 
Staffordshire iron trade since our last to call for mention. Most of 
the first-class houses engaged in the manufacture of malleable iron 
are tolerably well off for orders at paying prices. Respecting the 
present condition and future prospects of the foreign trade, Mr. 8S. 
Griffiths, in his last “ Circular,” says:— We are in a position to 
state that the stocks of malleable iron in the United States are very 
low indeed. The merchants of New York having held off buying 
until their individual stores are no longer adequate to the demands 
upon them, and borrowing certain sizes of bars or other kinds of iron 
from each other to make up orders as they come in, isa now common 
occurrence. The same diminution in the stocks has taken place in 
Philadelphia, Baltimore, Boston, and New Orleans. The merchants 
of Genoa and Milan have likewise been acting on the same cautious 
plan ever since last February, and in face of very large shipments of 
iron, particularly sheets to Venice during the year 1859. The 
shipments to Venice this year are very trifling indeed. The 
merchants of Bordeaux and Marseilles have sedulously kept 
out cof the market for pig-iron since the new taritf was 
announced, and will continue to do so until the month of October, 
when the first reduction of the tariff on pigs takes place according 
to the stipulations of the new treaty. The Melbourne market is 
likewise for the present lost to the trade, and likely to be for a month 
or two to come. Under all these adverse circumstances the present 
steady state of the market for malleable iron must be considered 
highly satisfactory ; and when the orders for the American 
fall trade come, which will be in the months of October and 
November, no doubt considerable impetus will be given to the trade 
in this department. The demand likewise for France will, we 
believe, be increased to a very great extent in October, both for pigs 
and malleable iron , and asthe ports of the Mediterranean are largely 
engaged with the two great southern ports of France, a revival of the 
trade in the latter country will give tone to the markets in all the 
consuming states of Jtaly, and, in the absence of disturbing political 
elements, it is fair to presume that the demand for all kinds of iron 
will improve considerably in October and November. Great com- 
are of the state .of the trade reach us from Pennsylvania, in the 

nited States, several furnaces having been blown out; the same 
state of things exists, only to a very much greater extent, in all parts 
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rance ; ikewi Tivoli, near Rome, are doing ve' 
ite, —- a De said with regard to the numerous small 
works in the neighbourhood of Bet in Lombardy. All this 
only goes to prove that the English ironmasters can meet the market 
when the ers of no other country can, and notwithstanding the 
absence of that degree of buoyancy in the trade, which we are 
always glad to observe when a favourable re-action does take place, 
“this country must have decidedly the greatest share of the advan- 
resulting from it. The greatest flatness continues to prevail in 
the rail-bar department; but the favourable state of the harvest in 
America will supply them with money for the purchase of the rails 
they require; and as large quantities will be required for the con- 
cessions recently granted by the Pope, and others likely soon to be 
conceded by the Ferin Government, no doubt increased demand will 
spring up for this kind of iron, simultaneously with the anticipated 
improvement in other departments in a month or two hence. All, 
however, will depend upon the maintenance of a good understanding 
between France and England on the Italian question. In Birming- 
ham yesterday (Thursday) and at Wolverhampton the trade were 

chiefly employed in discussing the recent failures in the iron trade. 

Nothing more is known respecting Mr. F. C. Perry’s affairs than 
was given by us in our late dispatch last week. 

A meeting of the creditors of the estate of Messrs. Barber and 
Ellis, iron merchants, of Liverpool, was held on Friday last. About 
twenty creditors were present, four of whom were from South 
Staffordshire. The revelations of the accountants were of a character 
far from creditable to the insolvents, and to two other firms. The 
total amount of liabilities were shown to be £29,000, and the assets 
£6,722, The accountant explained that the insolyents had obtained 
protection under the Private Arrangement Clauses of the Bank- 
ruptey Act, but that the Wolverhampton and Staffordshire 
Banking Company had taken proceedings in Bankruptcy against 
Messrs. Barber and Ellis before the protection was obtained, and 
that in a few days such proceedings would end in the estate going 
into open court, if steps were not in the meantime taken to prevent 
such an alternative. ‘These proceedings were being taken, it was 
explained, upon a bill for about £1,200. The proposition that the 
accountants had to make on the insolvents’ behalf was to pay 4s. in 
the pound, in equal instalments, in six, twelve, eighteen, and twenty- 
four months, but they were not prepured with a guarantee. The 
accounts showed that as large a sum as £12,300 were liabilities on 
acceptances for which no value had been received! Of this amount 
£7,600 was stated by the accountant to have been drawn by one 
firm in South Staffordshire, and the remaining £4,700 by a party in 
Wales who has recently failed. The South Staffordshire firm 
referred to was also shown to be creditors on goods supplied to the 
extent of £4,200. The leading partner in this concern was present, 
and refused to admit that he held fictitious paper bearing Messrs. 
Barber and Ellis’s names to the extent alleged; but the accountant 
averred that he did, and some hard things were said of the 
accountant in reply, and the accuracy of his statement impugned. 
The accountant responded by saying that, because of the nature of 
his transactions with the insolvents, the creditor in question ought to 
occupy a different relation to them. ‘The statement was considered 
to be of an exceedingly unsatisfactory nature, and no detinite 
arrangement was come to; four-tifths of the creditors were decidedly 
of opinion that the open court was the proper place in which to 
institute an investigation.into such a concern. Of the assets, the 
South Statfordshire tirm, whose connection with Messrs. Barber and 
Ellis had been of so questionable a nature, claimed £1,200 worth of 
iron, as eye to them, seeing that, although in the hands of the 
carriers, and bills accepted for it, it has not yet been delivered, 
notice having been given to the carriers not to deliver it. £0,000 
of the remaining assets was expected from balances due on account 
of iron now on its way to the Kast Indies, which has been drawn 
upon. The private debts of Mr. Barber were said to cover his 
private estate; and the furniture of Mr. Ellis was said to be worth 
£150, and his private debts, £50. The concern was tirst opened 
with £1,800 of Mr. Ellis’s money, and the security of Mr. Barber's 
mother for about £2,000, given to a bank in Manchester, for which 
she, however, took her son’s bills; so that the transactions of the 
firm seem to have been nearly as much in bills as in iron. 

Another house in South Stafiordshire has been added, we are sorry 
to say, to the list of recent failures in connection with the iron 
trade. On Wednesday last the creditors of Mr. William Banks, 
ironmaster, of Ettingshall, received a circular from Messrs. Barnett, 
Marlow, and Barnett, of Walsall, solicitors, announcing that that 
gentleman had been compelled to suspend payment, and inviting 
them to a meeting to be held on the 3lst inst. Mr. Banks has been 
commercially known as Messrs. T. Banks and Son, the name of the 
concern before the death of Mr. Banks, his father; and his works 
consist of two blast furnaces and some forges and rolling mills. 
By the few persons on ’Change in Wolverhampton, on Wednesday, 
ae knew any particulars, the total amount of the liabilities were 
set down at £33,000. We are happy, however, to be assured that 
the whole amount of Mr. Banks’ debts is not half that sum. ‘The 
firm has been many years in existence. A long time ago, and when 
the concern was conducted by Mr. T. Banks alone, thgt gentleman 
suspended, but eventually paid his creditors in full, In 1842 or 
1845 Mr. T. Banks again failed, and the circumstance is said to 
have hastened his death, which took place very shortly afterwards. 
The dividend for the general creditors was small. Mr. Fryer, 
banker, of Wolverhampton, had then a claim upon the estate 
amounting, we are told, to £18,500, but consenting to abide the 
possibility of payment at a long dated period. He is not 
understood to have come in witn the body of the general 
creditors. When Mr. William Banks, who is now about sixty 
years of age, became the sole possessor of the concern, he 
agreed to pay Mr. Fryer £1,200 a year. The unfortunate gentle- 
man has more than abided by the terms of that agreement, 
having since its date paid Mr. Fryer £18,000. He has also in the 
same period, it is said, expended nearly another large sum of 
£18,000 in partially developing the mines belonging to the furnaces. 
The running in of the water bas, however, drowned some valuable 
seams that had just been reached. A little capital, if expended in 
pumping, would enable thiy property to be realised; and we are 
assured that otherwise there is much valuable mine ungoiten. The 
concern is, therefore, alleged to be more than solvent. ‘Ihe liabilities, 
we are assured, are no more than £13,400 on the general account, 
and £2,500 on the banking account. Mr. Banks values his mills and 
forges at worth tlie whole £15,900. "Tis “a thousand pities” that a 
concern manifestly solvent should be suspended, especially as £600 
was all that was required to enable Mr. Banks to meet the bills that 
would have become due this mouth. Unfortunately Mr. Banks post- 
poned an application to his banker for the required assistance till a 
very short period before the bills were due; and it is a further mis- 
fortune that when he did so, his banker was just sbout to go out of 
town, and had not, before he refused the application, time to inform 
himself of the precise position of Mr. Banks’ account. But for 
this unhappy bination of circumstances, the application would not 
have been refused. It is further to be regretted that at this time Mr. 
Banks did not take counsel with his friends, by whom the present catas- 
trophe could have been easily prevented. It is clear that Mr. Banks 
has bowed beneath difliculties that to many other men would have 
proved a very slight impediment. ‘The suspension has caused 
much surprise and considerable regret throughout the district of 
South Staffordshire. For the satisfaction of our readers about 
Wolverhampton in particular, we may add that it is to this suspen- 
sion that a Wolverhampton paper, published on Wednesday, refers 
in the following terms :—“ We regret to hear, on the eve of going to 
foe that an old-established iron firm in the Midland district is 

ikely to suspend payment in a few days.” We gladly add to the 
foregoing that there is no foundation in the rumour that a well- 
known and extensive iron producing concern at Dudley is a creditor 
in the estate of Barker ona Ellis, of Liverpool. 

An instalment of half-a-crown in the pound fell due on the 15th 
of this month on Messrs. Cresswell’s estate; but the firm being 
unprepared to meet that obligation, it was arranged that 1s. 3d. 
= LF and an extension in respect of the other 1s. 3d. to 
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A “private arrangement” meeting, spre Oe pe of Messrs. 
Cottam, ironfoundeérs, of West Bromwich, was held in the — 
ham Court on Friday. The liabilities amount to upwards of £9,000, 
upon which a composition of 5s. in the pound has been offered by 
instalments. The confirmation of this proposal was deferred. 

Mr. Moses Cartwright, silver dealer and manufacturer of pottery 
goods, residing at Longton, after two meetings under the Private 
Arrangement Clauses Act, consented to go into open court. The 
liabilities are estimated at nearly £25,000, and the probable assets at 
£10,000. 

The case of Mr. John Foster, banker, of Bilston, came on in the 
Private Arrangement division of the Birmingham Bankruptcy 
Court. Two propositions were made by the insolvent’s solicitors; 
but as the first depended upon the sale of the bank to some of 
several parties in negotiation for it, whose names did not transpire, 
it was thought advisable to adjourn the meeting till the 12th of4 
September next, in the hope that such sale would be perfected. If 
this can be accomplished, the creditors will be paid a handsome divi- 
dend much earlier than if the second proposition had been carried 
out—this was that Mr. Foster should make an assignment of all his 
properties to trustees. The adjournment was carried, and the meet- 
ing of the 12th September will be held in Bilston. 


Against Mr. Clarke, currier, of Kidderminster, a fiat in bankruptcy 
has also been issued. The debts and liabilities are estimated at 
£67,000, and the assets at £15,000. The solicitors are Mr. Reece, of 
Birmingham, and Mr. Best, of Kidderminster. 

A petition under the Private Arrangement Clauses has been filed 
by Messrs. Thompson and Woodhouse, warehousemen, of Birming- 
ham. The liabilities are reported as “ heavy.” 


Assignees have been appointed ix ve William Jeffries, ironmaster, 
Hartshill, near Dudley. 


The former head of the concern of which Mr. Scholefield, M.P. for 
Birmingham, is now the principal, died last week worth £1,100,000. 
Nearly the whole of this vast sum will be divided amongst the 
Scholetield and Redfirn families. £5,000 has been left by the deceased 
in benefactions divided amongst six Birmingham charities. 

The coal trade is daily becoming brisker. This change arises 
from the increase in the domestic consumption consequent upon the 
continued wet weather, and a few other circumstances. Such, fer 
instance, as that the various gas companies are consuming much 
more freely than they did. As the season advances the trade will 
become still more buoyant, and higher rates might be obtained, but 
no alteration is contemplated in present price, as such a change 
would only stimulate the workmen to demand a higher rate of 
wages, and thus disturb the quietude which at present exists 


The depression to which allusion was last week made as being the 
prevailing feature of the general trades of this district, has under- 
gone no mitigation. In the home and foreign branches dulness still 
prevails; and as regards the former, no improvement can be 
expected whilst the prospects as to the harvest continue to be so 
decidedly unfavourable. In Wolverhampton the slackness has not 
become sutfliciently decided to render it necessary for the manufac- 
turers to discharge their workmen ; but no doubt exists that there is 
avery scanty supply of orders, and that a continuance of the 
present state of things for a few weeks longer would have a bad 
effect upon the labour market generally. ‘The factors’ reports continue 
of an unfavourable character. In many branches the manufacturers 
of that town are so short of orders, that they experience a great 
difficulty in keeping their workpeople going; last week many were 
not making more than two-thirds time; and the “ garret-men,” as 
they are called, are still worse off for employment. In the fancy and 
gilt toy trades the depression has been most seriously felt ; but in 
many other branches, including articles connected with wearin 
apparel, and light steel toy wares, which comprise articles in genera 
domestic use, the season trade has been bad; and returns this 
quarter must be much below the average. The brass foundry trades 
are reported to be pretty good, most of the principal manufacturers 
having full employment for their men. ‘These, and a few other ex- 
ceptions, are the only instances in which there is other than a very 
moderate trade doing. 

At Willenhall trade is dull, most of the locksmiths being poorly 
off for orders; in that article the East India markets have been 
quite overdone for some time to come. At Walsall, saddlers’ iron- 
mongers are in much the same condition; some parties have been 
making goods for stock, without the prospect of being relieved of 
it, at present at least. In castings there is less than the average 
amount of business in course, and these chiefly of the smaller class; 
the vice, anvil, and other hardware trades of the district, are inclined 
to briskness, and the various workmen are well employed. 


‘The directors of the Wolverhampton and Staffordshire Banking 
Company, have declared a dividend of 5s. per share for the half- 
year, ending 30th June, 1860, payable on the 1st September, free of 
income tax. 


On Friday last an engine steamed, for the first time, the whole 
length of the line from Hatton to Stratford. The engine made its 
appearance shortly after six o’clock, drawing three trucks filled with 
labourers on the line; and on the engine, which was gaily decorated, 
were Mr. Sanderson, engineer of the line, Mr. Branson, jun., Mr. 
W. J. Hobbs, solicitor, and others. On the entrance of the engine 
into the station it was received with hearty cheers from some 
hundreds of the inhabitants, who had been awaiting its arrival for 
some hours. ‘The Government inspector is daily expected, and as 
soon " his approval has been obtained the line will be publicly 
opened. 


A very interesting experiment has been tried by the Moira Col- 
liery Company on the canal lying between Moira and Kugby, and 
from thence to Branston. Two tug steamboats, one of 14-horse 
power and the other 16-horse rower, were sent on an experimental 
trip, which was very successful. The smaller steamboat, which 
came up to Branston, was found capable of drawing four loaded 
boats at the rate of three and a half miles an hour, and four miles 
empty. It has hitherto been thought that small screw steam tugs 
could not work upon canals without washing the banks so as to 
injure them. A recent decision in Chancery is to the effect that, on 
the Ashby-de-la-Zouch Canal, the steam tugs may ply at a speed of 
not more than three miles an hour, Upon the other canals in this 
neighbourhood there appears to be no restriction as to speed. With 
the 6-horse boat, at the rate of four miles an hour, there was no agi- 
tation that would injure the banks. 

On Saturday an inquest was held at Bilston on the body of John 
Dolan, aged seventeen. From the evidence of James Dorothy, it 
appeared that on Wednesday the deceased was at work with him in 
a pit at the bottom of Fiery Holes Colliery, when witness sent him 
to fetch a crowbar from another part of the pit. The deceased, 
however, went with his candle into an old road, where the ventilation 
was defective, and to which he had not been sent. Witness went in 
search of the decased, and, on passing the old road, he was met by 
the “windy sulphur.” Passing into the old road, he found the boy 
lying shockingly burnt and quite dead. It was shown that the 
errand upon which the deceased was sent did not necessitate his 
going into danger, and a verdict of “Accidental death” was 
recorded. 

A fatal accident occurred on Friday in one of the pits of the 
Bentilee Colliery, near Longton. A collier, named Richard Hughes, 
was removing some timber props from a working, wheu the roof fell, 
and inflicted such severe injuries on him that he died in twenty 
minutes after. 

The following is a forcible illustration of the recklessness which 
constant exposure to danger occasions. Such scenes and results 
are by no means uncommon in South Staffordshire. The reporter, 
writing from Walsall, says:—“ Information was received at the 
police-station, on Sunday afternoon last, that a boy named Hubbard, 
residing with his parents at Park Brook, had that morning acci- 
dentally fallen down a coal pit at Deepmoor Colliery, Lentley, 
whilst swinging upon the chains which guard the pit. The poor 
little fellow when discovered was found to be dead, his skull 
smashed to atoms.” 
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Ar the last meeting of the Mersey Docks and Harbour Board, a 
letter from Messrs. John Bibby and Co. was read, complaining of the 
great inconvenience they were put to by the want of proper accom- 
modation to carry on their steam trade, and stating that, unless they 
received increased accommodation, they would be forced to remove 
their business elsewhere. The letter suggested that the Bramley- 
Moore Dock should be appropriated, under certain conditions, to the 
use of the steam trade with which Messrs. Bibby and Co. are con- 
nected. A discussion took place on the subject, the speakers all 
admitting the necessity of affording increased accommodation to the 
trade on this side of the river, several of them complaining of the 
absurdity and hardship im on the board, the ratepayers, and 
the port in being so fettered by legislative enactment that no practical 
remedy could be at present +r In course of the discussion Mr. 
Bushell stated that within the six weeks ending on the 15th inst., 
the dock dues had increased by £10,500, in itself a clear evidence of 
the pressure upon the accommodation of the port. After some further 
discussion, the letter was referred to the Docks and Quays Com- 
mittee.—The proceedings of the Works Committee recommended 
the board to accept the tender of Messrs. W. and J. Armstrong and 
Co., of Newcastle-on-Tyne, for the machinery for working the chain- 
testing machine at Birkenhead, at a cost of £6,985; of the same 
firm for three hydraulic hoists for the shipment of coal, and engine 
for working the same, at a cost of £5,880, and to iay pipes for 
carrying water to the warehouses, to be used in the event of tire, at 
acost of £250. In course of a conversation it was stated that a 
chain-testing machine could also, by a very simple contrivance, be 
used for testing anchors. The proceedings were conlirmed.—The 
Agnes Napier, a new iron paddle-wheel steamer for the Liverpool and 
Rhy] Station, and intended to improve the communication between 
the Vale of Clwyd and Liverpool, was launched on Saturday by 
Messrs. J. Laird, Sons, and Co. ‘The Agnes Napier is expected to 
prove a fast and good sea-boat. She has engines of 100-horse power, 
nominal, made by the same firm, on the same plans as those of the 
Inca, whose performances as to speed and saving of fuel before 
leaving this country, and since her arrival in South America, have 
been previously noticed. The Agnes Napier is the property of Mr. 
James Napier, of Rhyl, who has done much to improve the commu- 
nication between Liverpool and that favourite watering-place. 


The Oswestry and Newtown Railway has been opened from Pool 
Quay to Welchpool—another link in the communication which will 
be so important when completed between Manchester (and the 
manufacturing districts generally) and Milford Haven. ‘The line 
from Oswestry to Pool Quay was opened about a year since; on the 
Ist of May there was another opening to within four miles of Welch- 

ool; and the connection with the town is now fully established. 

etween Welchpool and Newtown the works are far advanced, and 
it is believed that they will be ready for the visit of the Government 
Inspector in about four months. There is already a line (now 
altogether isolated) from Newtown to Llanidloes ; and, when;the link 
between Weilchpool and Newtown is completed, there will be 
altogether fifty-two miles opened from Oswestry. The new line is 
not yet connected with the Great Western system at Oswestry, but 
the stations closely adjoin each other, and ditliculties which did 
exist as to making the junction are now believed to be overcome. 
There are two or three schemes for completing the connection with 
the South Wales system, and getting to Milford Haven, and there 
can te no doubt that, before long, the through communication will 
be effected, as the importance of the matter is keenly felt throughout 
Montgomeryshire and Carmarthenshire, and local jealousies, which 
have been operative as hindrances to the work, have now ceased to 
exist. The scheme most directly associated with the already opened 
line is, perhaps, that known as the Mid Wales, which, we under- 
stand, obtained last year power to construct a line from Llanidloes 
to Newbridge, but has failed this session to obtain powers for 
extending from Newbridge to Llandovery, up to which point 
there is a line that joins the South Wales. In another applica- 
tion, the Mid Wales Company succeeded this session; and they 
have powers for making a line to Merthyr Tydvil, which will con- 
nect the Montgomeryshire line with the South Wales coal district. 
The Manchester and Milford Haven Direct scheme contemplates a 
line from Lianidloes to Lampeter, and thence to Carmarthen. ‘This 
communication would be shorter than that proposed by the Mid 
Wales party; but-it is believed that a route shorter still will be 
devised, and be powerfully supported next session, At present, there 
is only a single line of rails hon Oswesiry; but it is of course felt 
that the second line would be needed before much could be done in 
the way of through traffic between the manufacturing districts and 
Milford Haven. The portion of the line now opened has not in- 
volved any heavy or diflicult engineering works. Indeed, the line 
generally from Oswestry seems to be better than the average in the 
matter of levels, but there are frequent curves. The original con- 
tractors were Messrs. Davidson and Oughterson ; but the company 
became involved in pecuniary difficultivs, and tho-e gentlemen 
consequently withdrew from their contract. The matter was then 
taken up by Messrs, Davis and Savin, who are largely interested in 
the upper part of Montgomeryshire, and who made arrangements 
for finding the necessary funcs. 

The South Lancashire Assizes have supplied several cases of in- 
terest. Foremost amongst these stands the charge of manslaughter 
against Mr, Benjamin Swire, arising out of a recent fatal boiler 
explosion at Ashton-under-Lyne. The facts of this case will be 
almost fresh in the recollection of the readers of ‘Tus Exaineen. 
On the 18th of May last, a boiler belonging to the prisoner, who 
is a clog-iron manutacturer, exploded and caused the death of a lad 
named John Woods, who was engaged as a stoker, For the prose~ 
cution, it was alleged that this fatality had arisen from the neglect 
of the prisoner, who, as the owner, ought to have kept his machinery 
in proper repair; and that, consequently, he had been guilty of 
manslaughter. Un the moruing in question it was stated that some 
persons present had directed the attention of the driver to the engine 
making “ a hissing nvive ;” that, as there was a leakage, the prisoner 
was sent for, and that upon his coming to the engine, he said, ‘It 
will be all right when the water works round.” He then left, but 
before he had gay: many yards the explosion took place, and 
the lad was killed. A boiler maker in Ashton stated that he bad 
seen the boiler since the explosion, and it was in such a corroded 
state that it was dangerous to work it at any pressure. He had 
repaired it, as a second-hand boiler, in 1854, but no substantial 
repairs had been since effected, whereas it should have been examined 
three or fourtimes » year, ‘The evidence also disclosed the facts 
that though the boiler was calculated to bear a pressure of 40 1b. to 
the square inch, the — had insisted on its being worked up to 
60 lb.; that the neighbours had repeatedly remonstrated ; that a lad 
named Lee had left the prisoner's employment p rtly, if not chietly, 
because of the dangerous condition of the boiler, and the prisouer's 
refusal to have it properly repaired; and that, what repairs were 
made were so unskilfully done as to cause additional danger, strong 
plates and bolts being placed upon parts of the boiler which were 
thin and weak from corrosion and wear. Mr. Harman, inspecting 








138 


THE ENGINEER. 





Aveust 24, 1860. 





———— 





engineer to the Association for the Prevention of Boiler Explosions, 
had examined the boiler after the explosion, and his opinion was 
that it was unfit for use at the time the explosion took place; in 
fact, some of the plates were not thicker than a sixpence. The jur 
acquitted the prisoner of manslaughter, being of opinion that thoug 
his conduct had been undoubtedly negligent, it did not amount to 
the negligence constituting the crime for which he had been 
indicted. The judge (Martin) warned Swire against the re- 
petition of such culpable carelessness.—“ Davies v. the Lancashire 
and Yorkshire Railway Company, an action involving a point of 
some importance to railway companies, was disposed of on Saturday. 
The plaintiff, a widow, named Davies, carrying on business at Bootle 
as a confectioner, sought to recover compensation from the 
Lancashire and Yorkshire Railway Company for injuries alleged to 
have been sustained by the negligence of the defendants. On the 
4th of May last the plaintiff entered a carriage of the defendant's, at 
the Tithebarn-street Station, leaving for Miller’s Bridge at 4.15 p.m. 
When the train arrived at Miller's Bridge it was taken far beyond 
the platform, leaving the steps of the carriage a considerable height 
above the ground. The plaintiff, in getting out, hurt her leg in two 
places below the knee, as, in consequence of the train moving while 
she was on the wooden step, she was brought into contact with the 
iron step. Witnesses were called to prove that Mrs. Davies was, 
before the accidert, a very healthy and active woman, and as to the 
inconvenient place at which the plaintiff had to get out, it being 
there 5 ft. below the floor of the carriage, and 19 in. below the top 
of the rail. The judge (Martin), in summing up, expounded the 
law affecting passengers by railways. If any person conduce to any 
accident which may happen to them, the proprietors of the railway 
are not liable. The question for the jury was, did the plaintiff in 
this case, by getting out when the ground was so far below the 
carriage, contribute to the injury. If they gave a verdict for the 
plaintiff, they must award ar ble compensation. The jury 
returned a verdict for the plaintiff—damages £150. 

It was rumoured recently—although the report wants confirma- 
ion—that a foundry on a large scale was about to be established at 
Market Rasen by an eminent Lincoln firm, It is thought that the 
central position of Market Rasen would greatly favour such a pro- 
ject, and might possibly promote an investigation of the qualitica- 
tions of the Claxby-hills Another item of Lincolnshire interest is, 
that Messrs. ‘Tuxford, of the Skirbeck Ironworks, near Boston, have 
received from their house at Gottenburg, in Sweden, orders for up- 
wards of a dozen 8-horse engines and vertical cylinders. Messrs. 
Tuxford recently carried off several prizes at a great agricultural 
exhibition in Sweden. 

An interesting passage occurs in the speech of the chairman (Mr. 
G. Wilson), at the half-yearly meeting of the Lancashire and York~- 
shire Railway Company. Mr. Wilson said the cost of locomotive 
power showed a considerable increase over 1859, arising mainly from 
the high price of labour and for the large sum of £9,112 for repairs, 
&e. He could not hold out any expectation that this latter item 
would be diminished, as it would be the worst possible policy to 
neglect the repair of the rolling stock and permanent way. ‘They 
were making use of Jenkins and Lee’s improvement for the con- 
sumption of coal. In 1857 the cost of fuel on the Kast Lancashire 
and Lancashire and Yorkshire systems was 2,4,d. per mile; in 1860 
it amounted only to 1,%,d., or a clear saving of a halfpenny per mile 
for all the miles run over by each engine, which showed that the 
directors had acted prudently in adapting their engines for the con- 
sumption of coal. In 1851 the number of locomotives was 281; in 
1860 it was 334, or an increase of only 53, or 19 per cent. Each 
engine in 1851 earned £1,775 in six months ; this half year each had 
earned £2,761. In 1851 the passengers carried numbered 2,594,024; 
and in 1860 7,038,078; or an increase of 4,444,054, or 171 per cent. ; 
while the increase of carriages had only been 60 per cent. ‘The goods 
traflic had increased 191 per cent. since 1851, whilst the wagons 
had only been increased 94 per cent. 

In the north, railways are returning excellent dividends. The 
Whitehaven Junction divides at the rate of 9 per cent.; the 
Newcastle and Carlisle, 6} per cent.; the Whitehaven, Cleator, 
and Egremont, 10 per cent.; the Maryport and Carlisle, 
6} per cent.; and the Stockton and Darlington, 9 per cent. 
No doubt the diminished cost of locomotive power by reason 
of obvious local advantages, has something to do with these 
results. The directors of the Blyth and Tyne report that recent 
depression in the oversea steam coal trade has occasioned a deprecia- 
tion of revenue from that source; but all other departments are 
reported to be in a satisfactory condition, and the Tynemouth branch 
will be opened for traflic in October.—'l he splendid steamer Leinster, 
which has been for some months on hand at Messrs. Palmer's works, 
at Jarrow, is expected to be launched in about three weeks.—A 
cutter-built steamer was launched Jast week from the yard of Messrs. 
Pearse and Lockwood, of Stockton, and received the name of the 
Melazzo, in compliment to General Garibaldi, The length of the 
steamer, which is to run between London and Italy, is 164 ft. over 
all; and she is 23 ft. broad, and 12 ft. deep. Her engines, which 
are supplied by Messrs. Fossick and Hackworth, of Stockton, are of 
60-horse power.—An interesting soiree has been held in connection 
with the mechanics’ institution established among the 2,000 work- 
men employed at the Elswick Engine and Ordnance Works. Sir 
W. G. Armstrong presided at the entertainment, which was attended 
by as os as 4,000 persons. ‘The institution seems to be effecting 
much good. There are 207 members entered on the books; nearly 
1,600 volumes are in the library, and the reading-room is supplied 
with all the leading magazines and newspapers. ‘here are also 
classes for drawing in its various branches, and for the study of 
mathematics, for proficiency in both of which departiments liberal 
en were awarded. ‘Tea and refreshments were served in the 
arge pattern shop at the works, which is 130 ft. long, and 36 ft. 
broad. It may be interesting to add a few further details with 
respect to the works. ‘The ordnance department covers five acres, 
Fitting-siiop No. 1 is 150 ft. long, and 70 ft. broad. A little further 
on is the boiler-house, and the line of building is completed by the 
shop in which the guns are forged, and in which six forge- hammers 
are constantly at work. The other buildings are titting-shop No. 2, 
where there are three steam engines for driving lathes, boring-mills, 
and rifling machines. This workshop is of about the same dimen- 
sions as the first. The foundry is of very large proportions This 
building forms an angle, and measures about 340 ft. on the oue side, 
and 154 ft. on the other. On the basement the shot and shell for the 
Armstiong cannon are cast, and on the second storey they 
are turned and finished. Altogether there are twenty-one 
workshops in connection with the ordnance works, the whole 
being under the superintendence of Mr. G. W. Rendel, C.E. 
The engine works cover a space of nine acres, they were 
first erected in 1847, but considerable additions have been made 
since that period. ‘Ihe grand scale of the arrangements will be seen 
in the single fact that the smiths’ shop contains thirty-eight fires. 
The coal trade of the Durham district is characterised by a fair 
degree of activity; the demand for iron works, shipping, and 
domestic purposes, being quite sufficient to allow of the collieries 
being kept, for the most part, regularly at work. For locomotive 
—— sale of coke improves but little, though several of the 

arge railway companies are entering into fresh arrangements for 
— from the North, and in some quarters an improvement may 
fairly be expected. The ironmasters in Cleveland complain of low 
prices, and the difficulty of selling their 
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number of furnaces continued in blast, causing necessarily the same | 


consumption of coals, coke, and ironstone as before ; and, although 
the stocks of metal are heavy, they probably do not increase. ‘Ihe 
approaching opening of the Suuth Durham and Lancashire Railway 
is also attracting attention, as presenting a new and very extensive 
district for the sale of coal and coke. 

_ Mr. Joseph Pease is forming reading rooms at each of his col- 
lieries, and has also purchased 1,400 volumes of books, with which 
he proposes to establish a perambulating library for the benefit of 
his workmen. It is reported that steps will shortly be taken for the 
formation of a railway from Hexham to Skipton, in Yorkshire, thus 
affording, in conjunction with the Border Counties, a central ling 








from the manufacturing districts of Yorkshire and Lancashire to 
Edinburgh. ‘The proposed new line will touch Stanhope on the 
Stockton and Darlington, Barnard Castle on the South Durham, 
Leyburn on the North-Eastern, and join the Midland line at 
Skipton. 

he Newcastle Chronicle, adverting to a statement made before the 
French Conseil Superieur de Commerce, now ~~) the details 
of the commercial treaty between England and France, as to the 
alleged inferiority of locomotive engines made at Newcastle, says :— 
“In reply to that accusation we have been courteously supplied with 
some facts by a gentleman whose knowledge of the engine-building 
business is second to none in the United Kingdom. It appears there 
are only two manufacturers of locomotive engines on the Tyne, 
Messrs, R. and W. Hawthorn, and Messrs. Robert Stephenson and 
Co., and that neither of these firms has sent any locomotives into 
France for the last twelve years past. Indeed, the import duty upon 
this kind of machinery entering both France and Germany is so bigh 
as to prohibit all trade with these countries. How such a statement 
as the one referred to can have ever been made concerning Newcastle 
locomotives it is difficult to conceive, as it is notorious that the best 
locomotives made in this country, or even in the world, are manu- 
factured here. The clearest proof of this is found in the fact that our 
distinguished townsmen, Messrs. Stephenson and Hawthorn, always 
command a much higher price for their engines than any other 
builders do. Newcastle may be said to have been the cradle and 
pursery of the locomotive trade, and the fame she has won for the 
character of her machinery, under the fostering care of our Haw- 
thorns and Stephensons, is not likely to be taken from her so long as 
our two great locomotive works continue under the able and expe- 
rienced management they now enjoy. The French accusation 
against the Glasgow engineers is, we believe, as unfounded as against 
those of Newcastle. There is only one locomotive-maker in that city, 
and he has no trade with France. We have been thus explicit in 
giving an authoritative contradiction to this report, as we have seen 
it reproduced in nearly all the commercial and mechanical journals 
of Europe, and the unchallenged circulation of such a statement so 
made cannot but damage the fair name of our local engineers in the 
estimation of the uninitiated.” : 

The speeches of chairmen at the meetings of our great railways are 
often interesting. We have given above an extract from the observa- 
tions of Mr. Wilson, at the Lancashire and Yorkshire Company's 
meeting, and a passage or two from Mr. Denison’s address to the 
Great Northern hesdthoend call for reproductions. ‘It was a fact 
— Mr. Denison) not be concealed, that the working of the Great 
Northern Railway would always be more expensive in many respects 
than some of the older railways, on account of the gradients being 
infinitely more severe than upon the London and North-Western for 
instance. The more severe the gradients are of a railway the more 
difficult it is for the locomotive manager to work economically. You 
cannot climb up a steep incline without a large expenditure of coal 
and coke, and you cannot come down a steep incline without damaging 
the line considerably. There is no doubt of the fact that the least 
expensive railway to work is one which is a complete level. He 
mentioned this because the working expenses were really so much 
higher than upon other lines, Then, again, the pace or speed at 
which a line was worked had a great deal to do with the increased 
expenditure. In racing phrase, it is ‘the pace that kills.’ If you 
come down a steep gradient at 45 miles an hour, it must of course 
damage the railway more than slower travelling would do.” 

With reference to railway matters, an endless complication of 
troubles and litigation seems to threaten the stagnant property which 
has acquired such a dubious reputation as the “ Eastern Counties.” 
The Norfolk and Eastern Union Companies complain of the accounts 
rendered to them, under which a division of traflic takes place, and a 
Chancery suit, which has now been on hand three years, still drags 
its weary length along. ‘The Eastern Counties Company have also 
delivered a scheme for an amalgamation of the three undertakings in 
1862; and here, again, the Eastern Union and Norfolk protest against 
the terms being determined by the Board of Trade (as provisionally 
agreed upon in 1854), until the Chancery suit is disposed of. ‘Then 
the mileage traflic earned on the system is little more than half the 
mileage taken on the North-Western or Great Northern, while the 
working charges are, if anything, rather higher. Altogether, with 
such difficulties as these to contend with, it really appears creditable 
to the management that they are able to distribute even a dividend 
of 2} per cent. among the shareholders. We have remarked that the 
average mileage receipts of the Eastern Counties are little more than 
half those of other companies; and here are the actual figures illus- 
trative of the average earnings per mile for the first six months in the 
last five years :—North-Western, £2,296; Great Western, £1,688; 
South-Western, £1,415; Great Northern, £2,512; Eastern Countics, 
£1,267. 

A recent return affords some interesting information with respect 
to the number of students attending the various schools of art 
throughout the county. At Manchester the number of pupils was 
8,951; Liverpool, 3.436; Bolton, 1,193; Burnley, 999; Chester, 
1,994 ; Leeds, 1,965; Macclesfield, 793; Sheffield, 1,493; Warrington, 
1,005. Bristol approaches next to Manchester, the ber of art- 
students being 3,534. Glasgow furnishes 3,110 students. Altogether 
85,760 were taught drawing last year, at a cost of 9s. per student. 

It is announced that a traction engine, recently constructed by 
Messrs. E. T. Bellhouse and Co., of Manchester, has safely arrived 
at Maud, near Rio de Janeiro. ‘The ascent from Maua to the city of 
Petropolis, 3,000 ft. high in a length of eight miles, was achieved 
successfully, and the very sharp angles were turned with ease and 
precision. 

Trade continues quiet at Sheftield—in fact it is stated that less is 
doing than usual. From America the advices are hopeful, but there 
is little actual improvement. 

Bonelli’s electric loom, of which some particulars were given last 
week, seems to be exciting some interest in Manchester. At an 
inspection of two machines at the Hurst Mills several gentlemen 
interested in silk and other manufactures pronounced the work done 
excellent, and it was thoroughly admitted that M. Bonelli had esta- 
blished his principle, and that his invention must be of great utility 
for the simpler kinds of work. As to elaborate goods, where several 
colours are used, there was a pretty strong expression, not of doubt 
as tothe ultimate result, but of hesitancy to admit that the electric 
loom would effect much saving until it was proved capable of so 
doing. M. Bonelli admitted that for such goods the production of 
his patterns would be complicated, as compared with the simple pat- 





| terns of tinfoil and varnish with which he was weaving ; but he said 


he was sure that the necessary operations would be much more simple 


| than those required before a heavy set of cards can be obtained ; and 


| that the cost would be trifling in comparison. 


He explained that at 
present he thinks of two modes of securing the necessary circuit in 
connection with each colour required to be woven; but he denied 
that either of them would be very complicated or likely to get out of 
order; and he said that this was perhups the one point of which he 
had yet thought least—the principle of weaving by electricity being 
that which he desired first to establish so that it could not be shaken, 
It was expected that Mr. John Pender would have been amongst the 
visitors ; aud his name had been prepared as a pattern upon a piece 
of tinfoil, the labour having been no more than it would have cost a 
a to have produced the words, leaving the letters (2} inches 

igh) the colour of the original ground. ‘The damask pattern in the 
loom was removed, and the narrow strip substituted for it upon the 
drum; the loom not being stopped more than from two to three 
minutes. Very speedily Mr. Pender’s name was woven into the blue 
and brown s\k fabric; and it was remarked that this instance 
showed how easily and cheaply M. Bonelli’s plan would enable a 
crest or name to be woven into table linen, cloths, &c., for families, 
clubs, or the keepers of hotels. With the Jacquard proper, the cards 


| would be costly, not only in themselves, but because they would be 
| useless after a single small order had been executed. 


One other 
oint was admiited to be of great practical value. The drum 
aring the pattern is turned by means of a cog-wheel ; but this wheel 
can be speeded so as to enlarge or diminish, in the fabric, the 
pattern as drawn—a thing impossible with cards. 
‘The plans for a contemplated exchange at Blackburn have just 





been selected. The first premium of £50 has been awarded to 
Mr. W. H. Braksbear, of Manchester; the second of £30 to Messrs. 
Taylor A Foggett; and the third of £20 to Mr. Joseph Bintley, 
of Kendal. 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra 
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Raits.—The market has been very dull, and there is but little to report 
in it, the nearest price is £5 5s. to £5 7s. 6d., six months’ credit. 

ScotcH P1¢-1R0N has declined from 52s. to 51s. 6d. during the week, and 
now closes with a dull market, and sellers at the latter rate. 

SPELTER somewhat firmer, holders are asking £20 17s. 6d. on the spot. 

Coprek continues dull, at the reduction reported last week. 

LeaD in moderate inquiry. 

Tin.—English is still in’fair request. Banca nominally quoted £136 to 
£137. Fine Straits firm at £132, 

TIN-PLATES are very quiet, 
tie MOATE and CO., Metal Brokers, 


23rd August, 1860, 65, Uld Broad-street, London, 
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SCOTCH PIG IRON REPORT. 


No. 1 Gartsherrie., .. 55s. Od. f.0.b, Glasgow. 
—t Ce wa oe oe do. 
cs as wn a) 63 (Cf do. 
M’ Nos. Do, ee ee 503, Od tie do. 


WARRANTS, 


(7 prompt .. .«. 51s. 9). per ton, 
3-5ths No. !and)1mo., open,.. .. 528. 0d. do, 
B-5ths ,, 3... )}2mos., 4, «+ « 528, 6d. do. 


Sw so 460 «(ce 6638,0d, do, 


MANUFACTURED IRON, 
Bars,Govan .. .. .. «. &7 15s, 0d. less 3 per cent. 
Common oe ee ve &7 2s, 6d. less 4 per cent. 
Drumpellar, Common ., .. £7 5s. Od. 
De. Best.. .. «- £8 5s. Od. 
Plates and sheets .. .. .. £10 
Rails co ee ce ce oe & 
Pipes oo 0c ce 66 ef . Od, 
Chairs .. ee oe oe oe £4 28, 6d. Nett cash. 
GuiasGow, 23rd August, 1860. 

The state of the weather has ruled the Pig Iron Market during the past 
week. Last Thursday a continuance of heavy rain sent the price of 
Warrants down to 51s. 3d. cash, but a return of sunshine brought a 
reaction to 52s. 3d., which was paid on Tuesday. 

Yesterday the weather again changed for the worse, and consequently 
the market dropped to 51s. 6d. cash prompt. 

To-day, in sympathy with an agreeable change in the atmosphere, 51s. 9d. 
cash has been paid. Closing sellers, buyers, 51s. 74d. Shipping iron is in 
good demand. ; 

Exports last week were 11,761 tons, against 12,04I tons in the corres- 
ponding week last year, Suaw anv THoMson, Metal Brokers. 





Ruevmatism.—It is now morethan four years since Dr. Awenarius, 
of St. Petersburg, first proposed propylamine as a sovereign remedy 
for rheumatism, both chronic and acute, he having tried it success- 
fully in upwards of 250 cases. He used to administer a tablespoonful 
every two hours of a mixture composed of 20 drops of propylamine 
and 180 grammes of distilled water; and it is now much used in 
America under this form. Propylamine, discovered in 1850 by 
Werthheim, is one of the bases belonging to the ammoniacal series, 
formed by the united labours of that chemist and MM. Wurtz and 
Andersen. It may be artificially obtained by treating iodised 
propylene with ammonia; or it may be naturally extracted, either 
from the flowers of the hawthorn or from the service-tree, or the 
goose-foot (chenopodium vulgare); but the richest source of propy- 
lamine is the brine of pickled herrings, where it exists in combina- 
tion with an acid, from which it is separated by distillation with 
potash. Propylamine is a colourless and transparent liquid, having 
a strong smell approaching to that of ammonia. It will dissolve in 
water, and under this state reveals its alkaline nature very strongly ; 
it saturates all acids, forming crystallisable salts with them, and 
will, when brought into contact with a tube charged with hydro- 
chloric acid, emit white vapours. It is composed of six equivalents 
of carbon, nine of hydrogen, and one of nitrogen. All its salts, 
when heated, emit a strong fishy smell; this will even be the case 
at the common temperature, if the salt ve heated with potash, which 
immediately Cecomposes it. To prepare propylamine, introduce a 
quantity of the brine above-mentioned into a retort ; add potash in 
a sufficient quantity to render the liquid strongly alkaline, and distil 
until the liquid obtained ceases to emit a smell of herrings. The 
condenser must be kept filled with cold water all the time. As the 
result of the distillation is a liquid containing both propylamine and 
ammonia the latter is saturated with hydrochloric acid, and 
whole evaporated to dryness; the crystalline mass which remains is 
then treated with alcohol, which dissolves the hydrochlorate of 
propylamine, leaving the hydrochlorate of ammonia undissol 
The alcoholic solution is afterwards decomposed with much caution 
by means of the hydrate of lime. 


~ 














LCi Ti Ti 














Aveusr 31, 1860. 


THE ENGINEER. 





: 189 





ON IMPROVEMENTS IN HIGH-PRESSURE 
WATER METERS, 


By Davip Cuapwick, A. Inst. C.E. 


In introducing a new water meter to the notice of the Section, the 
author claims for it several improvements in mechanical arrangement 
of great practical value. p 

The determination of the best construction of water meters is 
acknowledged to be a subject of sreat importance to both water 
companies as sellers, and to the public generally as buyers of water. 
There is no valid reason, if a suitable measuring apparatus can be 
obtained, why water should not generally be bought and sold by 
measure, the same as gas and any other article or commodity. The 
price of water for trade pur, varies from 3d. to 2s. per thousand 

allons. If 9d. per thousand gallons be taken as the average rate, it 
is equal to 4s. per thousand cubic feet, which is more than the 
average price of gas. It may therefore be taken that the average 
charge for water by meter is as great, if not greater, than the average 
price of gas by meter. Although very frequent complaints have been 
made as to the defective registration under certain circumstances of 
some of the gas meters in general use, no one at this day entertains 
the idea of either buying or selling gas otherwise than by measure. 

Referring to the very great difference in the ch in various 
towns for a small and large quantity of water, we may inquire, Why 
then should not water be bought and sold by meter for all trade pur- 
poses, public- houses, stables, baths, closets, and all places where cis- 
terns with ball taps and overflow pipes are used, or wherever water 
is liable to be frequently or continuously wasted? The only answer 
to this question is, that until about seven years ago, no high-pressure 
meter had been constructed on which any reliance could be placed; 
and the immediate and general use of water meters is only now 
restricted by the doubts and fears expressed in regard to their effici- 
ency and durability. 

There are at the present time about 10,000 high-pressure water 
meters in use in Europe, of which about one-half are of the kind 
known as “inferential meters,” such as Siemens’, and Adamson’s, 
Taylor’s, Mitchell’s, and others; and the remainder are “ positive 
meters,” working on the principle of the piston and cylinder,* such as 
Kennedy’s, Worthington’s, Jopling’s, Duncan’s, and Chadwick and 
Frost’s. If no serious practical objection had hitherto existed to the 
adoption of water meters it is within reasonable probability that 
the number now in use would have been a hundred times greater than 
it is. 

In order to obtain a satisfactory view of the subject it will be 
requisite briefly to review the progress of invention to the present 
time, and to select the meters now in use, and ascertain to what extent 
the alleged defects in their construction and mode of action are sus- 
ceptible of improvement; and lastly, to consider if the new piston 
meter of Chadwick and Frost has in an efficient and satisfactory 
manner overcome these defects. Although this inquiry may involve 
a reference to the alleged defects of the meters now in general use, 
the writer hopes to make such reference in a fair and candid manner, 
and with the greatest respect and appreciation for all who have 
devoted the requisite skill, energy, and perseverance, to make any 
valuable contribution to our knowledge on this difficult subject. 

In the paper read by the author at the Institution of Civil Engineers, 
in May, 1854, he gave a list of all the patents obtained for improve- 
ments in water meters from 1824 (the earliest patented invention on 
this subject) to June 22, 1853. Since that date to the present 61 
patents for water meters have been obtained, which, with those pre- 
vious to June 22, 1853, enumerated in the author's previous paper, 
may be classified as follows :— 





Low-Pressure | High-pressure Meters. | 














Meters. 
car, Total 
Revolving buckets, | Piston and 1 Spiral fan, | . 
oscillating chambers,| cylinder. flexible turbines, | 
floats, &c. chambers,&c| and drums. 
1824 | 
to 42 
to} 7 8 ll 16 
| 
1854 
to \ 7 13 82 9 | 6 
1860) | | 
| 14 | 21 | 43 25 103 








Of all the above meters, it may be safely affirmed that not more than 
six or seven are now in practical use, and only two in extensive use. 
Of inferential meters, those of Mr. Taylor and Mr. Siemens are the 
only ones which have been extensively used. Mrg Taylor's meter 
was described in the author's paper before referred to, and since that 
date its use has become very limited. Mr. Siemens’ meter was fully 
described by him at the Institution of Civil Engineers, in December, 
1856, and was generally acknowledged to be an ingenious invention, 
notwithstanding certain defects were ascribed to it and to all meters 
acting on the inferential principle. Mr. Siemens acknowledged that 
under certain circumstances “ his meter would allow a certain small 
quantity of water to pass unmeasured.” 

It must be admitted that the principle of measuring by inference 
from the revolutions of a wheel, spiral fan, or turbine, does not pre- 
sent to the mind that conclusive evidence of exactitude we are accus- 
tomed to demand in our dealings with other matters, and this feeling 
of uncertainty is increased when it is known that these meters, even 
with the most perfect possible workmanship, must allow a certain 
amount of leakage, varying according to the size of the meter, when 
used under circumstances in which the velocity of the current is 

ficient to ov the friction of the working parts of the 





machine. 

Kennedy’s piston meter has, since the adoption of Woodcock’s 
patent india-rubber rolling packing, been more extensively used than 
any other of its kind. The defects pointed out as existing in it and 
capable of improvement, in addition to its very great bulk and weight, 
are, First, the necessity of using a tumbling lever and weight to 
change the position of the valves, and the liability to derangement 
by the constant recurrence of this strain. Secondly, the necessity 
for constant inspection, in order to lubricate the working parts at the 
top of the meter. Thirdly, the mode of changing the direction of the 
current by a plug cock, merely passing over, without completely 
closing the ports. This objectionable expedient has apparently 
become an absolute necessity in this meter, in order to overcome the 
concussion which would be occasioned on reversing the valves at 
each stroke of the piston; and hence the further objection exists 
that these valves can be easily fixed across the ports, so that the 
tumbling weight will not act, and the piston will continue to work 
and the water pass through the meter at almost full bore, without 
= istration being given by the index. 

Mr. Jopling’s meter is almost identical with the invention of Mr. 
Worthington, of New York, patented in England forty-two days 
before it. By using two cylinders and pistons working preelinre. 
in a cast-iron chamber constantly filled with water, he has success- 
fully overcome the objection to Mr. Kennedy’s meter in regard to 
lubrication, the tumbling weight, and the liability to be tampered 
with by fixing the valve so as to allow 1 But in accom- 
plishing these results he has been compelled to introduce several 
complications in his machine which may prevent its being brought 
into much practical use. The defects aay be stated thus :—First, the 
use of two measuring cylinders and pistons, which can only work 
alternately; double the space is therefore n to accomplish 
the same ,Purpose as that effected by metres using a piston and 
cylinder with a reciprocating action. Secondly,the necessity for having 
two sets of slide valves, and of inclosing the whole‘in a cast-iron case 
sufficiently strong to resist the pressure. Thirdly, the absence of any 
contrivance to secure either uniformity in the length of the stroke 

* Nearly all those meters worked on the principle of 
in t P ple of the diaphragm, or 
; —— = sate material has been used as the measuring chamber, have 








of the piston under various velocities of discharge, or of indicating 
only the actual of each stroke. 

The use of Mr. Duncan’s meter has been confined exclusively to 
—- It consists of two cylinders placed parallel to each other, 
each having a separate piston rod communicating by valve rods 
with separate slide valves, the two pistons being connected by a 
crank motion. These pistons were at first pocked with a com- 
position of gutta-percha and black lead, but they are now packed 
with hemp, and work into cylinders of bored iron, and are therefore 
very likely to entail a large amount of attention to keep the various 
parts lubricated, and to replace the packing of the pistons. 

The new high-pressure meter patented by Messrs. Chadwick and 
Frost, and now manufactured by the Manchester Water Meter 
Company, it is submitted effectually overcomes the difficulties and 
objections noticed in to other metres. It consists of a vertical 
cylinder and piston, with a reciprocating action. The cylinder is 
lined with brass, and the piston packed with cupped leather. The 
piston rod passes through a stuffing box at the top of the measuring 
cylinder into a separated valve chamber, to which there is no 
connection with the measuring cylinder excepting through the ports 
of a slide valve, the two ends of the moving parts of which form 
pistons working in small cups or cylinders, and on the top of this 
valve a second slide valve works. When the main piston has fully 
completed its stroke, a projecting portion of the rod comes in 
contact with a catch, which moves the top slide valve, and admits 
the full pressure of the water to one of the cups, whilst it at the same 
time opens a way for the discharge of the water from the opposite 
cup, and the pressure so exerted moves the main valve by which the 
flow of water is reversed and directed into the other end of the 
measuring cylinder until the completion of another stroke, when the 
like motion is again repeated. The opening of the top valve to 
admit the water to the small cups at the completion of each stroke 
entirely prevents all concussion on the change of the valve. 





In the annexed sectional illustration the meter is shown working. 
The water is entering, through the sieve or grating, the —_ 
chamber of the meter 6, and is passing down e into the measuring 
cylinder B ; the pressure of the water being exerted in forcing the 
piston A to the bottom of the cylinder; the water is being expelled 
out of the lower part of the cylinder C up i and g, down f, and out 
ath. On the completion of the stroke of the ge the projecting 
end of the piston rod carries with it the catch W, which moves the 
top slide wae u, and removes the pressure from the small cylinder 
or cup J, and admits it into the opposite cylinder or cup, whereby the 
fluid pressure is exerted directly against the end of the main valve 
J, and changes its position, and thus reverses the action of the meter 
instantaneously, and without any noise or concussion. _ 

Each stroke of the piston is communicated to the index by a 
ratchet wheel, and the exact quantity of water discharged is duly 
registered. The length of each stroke, under all variations of 
discharge, is exactly the same, and the t is quently 
uniform and correct. All the parts work in water, and no lubrication 
of any kind is required. There is comparatively little wear on the 
faces of the slide valve, as they are subject only to the small 
difference of pressure between the area of their upper and under 
surfaces. The faces of these valves are made perfectly true, by 
finishing and scraping in the mode introduced by Mr. Whitworth, 
C.E., of Manchester; and no damage of any kind whatever has been 
found to arise, even when used with water containing sediment, sand, 
or other particles, which so injuriously affect all plug valves. 

This meter was at first made with the cylinder working 
horizontally, and the piston rod loose, but practical use has demon- 
strated the superiority of having the cylinder vertical and the 
piston rod fixed. Nearly three hundred of these meters have been 
in use during the last two years, and the result has been to confirm 
the anticipations of their efficiency and correctness in every respect. 

In the course of the discussion, Mr. Kell said he was connected 
with a company in the north of England where they had used a 
meter on the principle of the vortex wheel. This had been dis- 
continued, in consequence of small shells becoming fixed in it, 
and interfering with the workings. They now used Kennedy's 
meter (which Mr. Chadwick had named as one of those on the 
piston and cylinder principle), and they had no reason to doubt its 
accuracy. Consumption of water for domestic purposes they found 
to be twenty-five to thirty-five gallons per day. aste of a portion 
of this quantity could not be prevented, the small houses not 
having meters. The chairman stated, with regard to waste, that the 
inhabitants of Glasgow, since the supply from Loch Katrine, drew 
about fifty gallons per head per day. One family had drawn 2,500 
gallons daily; and many families drew two-thirds more than they used. 


ON THE APPLICATION OF ELECTRICITY TO 
THE LIGHTING OF GAS.* 
By ArcnisnaLp Wuson, New York. 

To render the application of electricity to the lighting of gas 
practically a success, several things are required, the want of any 
one of which is sure sooner or later to disappoint both the experi- 
menter and the public. The mode of application must be —, 
easy to adjust, efficient, reliable, and ical. The method or 
plan that shall claim public patronage must combine all these 
requisites. Science seems to have demonstrated that electricity is 
susceptible of such an application but upon two general — one 
is by using the current to heat a platinum wire, the other to generate 

















* From the “ Journal of the Franklin Institute.” 





the electric spark. While it has been universally admitted that the 
latter would most fully furnish all the requisites for success if it 
could be applied, yet, with the exception of very limited experiments 
in the laboratory or lecture-room, it has been as universally 
abandoned as impracticable for the following reasons, sttpposed to be 
insurmountable:—1. The current which generates the spark is of 
such extreme intensity, that it has been deemed im bie so to 
construct a long circuit as to protect or control the current for any 
great distance, owing to its tendency to fly off to su 

objects. 2. The instruments heretofore used to generate the spar 
have been so extremely susceptible to atmospheric changes a# to 
become entirely inoperative in a moist atmosphere. Hence expeti+ 
menters in this direction have given their attention and skill almost 
—w to the application of the heated wire to this purpose. 
Still, the difficulties which attend this plan were so early presented, 
and so clearly brought out by the late Dr. Hare, of Philadelphia, 
that it would seem that the most unscientific experimenter must 
have been convinced of its impracticability beyond a very limited 
success. 

— eee ~ first, , one t =e to heat the wire . a 
quantity current, and genera’ a voltaic battery. juen 
the cates source of the power is Scestanthy denehing taeda 
and wearing away under the action of the acids upon thd metals 
used: frequent repairs, therefore, become necessary. Then, as the 
number of wires to be heated is increased—and there must be one of 
these wires over each burner—or the length of the circuit is extended, 
the source of the power must be increased also; till, where a large 
number of burners is used, and the current is to be passed th h 
a long circuit, the battery becomes immensely increased, and the 
outlay to replenish it and keep it in repair is correspondingly large, 
as five hundred pairs of plates, other things being equal, wear out 
just as rapidly as five pairs do. Hence it becomes a very _ 
desideratum, economically, to reduce the number and size of the 
plates as much as possible, and yet produce the desired result, 

Other difliculties, quite as serious practically, are continually met 
— in — 4 on oe Seema the aye beep Lge _ 
either in their len, thickness, or the quality of the metal, 
sufficient to prevent the gas from being lighted. owin either to the 
fusion of some of the wires by the current, or the failure to heat 
others sufficiently, And then these wires, as one must be 
directly across the top of each burner, and stand permanently in the 
jet of buruing gas, soon become incrusted with a thick coating of 
soot. In this condition, the action of the battery must be continued 
till both the wire and its coating of soot are heated to the point for 
igniting the gas; or if the battery has fallen below the power 
required to heat these, it fails altogether to light the gas. In either 
of these cases the room is unavoidably being rapidly filled with the 
escaping gas. The length of time required to coat these wires with 
soot will vary with the purity of the gas used. Another difficulty 
with such wires is, that though the battery-power might be sufficient 
to heat the wires, yet a gust of wind or a too strong pressure of 
striking them will often cool them down below the igniting pent, 
and time must be given for the gust of wind to cease or the gas to be 
regulated to the proper pressure. 

This plan of lighting gas by the heated platinum wire demands in 
all cases an absolutely unbroken metallic current. The least break 
in the circuit, though it amount to no more than the hundredth part 
of an inch, is amply sufficient to prevent all action in the battery, 
and to leave a room or street in total darkness till such break 
repaired ; and this break can be repaired only by —! through 
the entire length of the circuit, as this can give no sort of signal to 
inform the operator where the brexk may be found. Though this 
plan may be adjusted with the greatest exactness, and even 80 as to 
do the work, with the greatest care of the operator, for several days 
or weeks, yet in an instant, from some unaccountable variation in 
the action of the battery, a wire is fused and the circuit broken, 
thereby producing the most serious annoyance at the most important 
junctures. 

The difficulties of this plan, so clearly brought out by Dr. Hare 
and others, have led all scientitic experimenters to abandon the hope 
that it can ever be applied with any permanent and satisfactory 
result, and to base their expectations and hopes upon the use of the 
electric spark for this — should an instrument not liable to - 
change with ‘atmospheric c and of sufficient power ever be in- 
vented. The spark, as it results from great intensity in the current, 
and leaps through free air, does away at once with all necessity for 

reserving an unbroken metallic circuit, since its success in 
ighting depends upon a break over each burner; and also does away 
with the small platinum wires to be heated over each burner, It was. 
not until the discovery of the spark from the induced current generated 
by an instrument which was in no sensible degree susceptible to 
atmospheric changes, that a current seemed to have been discovered 
that could be relied on ——— | to do this work. It was an 
examination as to the reliability and efficiency of this current that 
led me to the conclusion that in it was contained all the power that 
the most enthusiastic experimenter in this direction could desire. 
It has been with this current mainly that my experiments have been 
made, and it is my application of this current to the lighting of gas 
that I desire to exhibit before you. Before making my experiments 
I will, with your permission, give a short ex tion of my mode 
of applying this current. I think I shall be able a that 
the number of burners to which I apply it will exhaust but a very 
small portion of the power which I have here. I have connected my 
insulators and wires with the ten burners of the room and with the 
fifty-six burners of the chandelier which I have suspended from the 
centre of the room. In order to save the power of my current and 
use it with the utmost efficiency, I insulate all the burners in the 
room, by placing between the burner and the gas-pipe two small 
pieces of some non-conducting material, in this case hard rubber, 
which bears a high degree of heat. The lower piece of rubber is 
furnished at one end with a female screw and fitted to = pote 
or fixture; the other end has a male screw, and is fit to the 
burner. Before putting the burner on, I slip over the male screw of 
the insulator a looped copper wire—in this case No. 24—and then 
another small piece of insulator; after which I screw on the burner. 
The looped wire is then bent over so that the end comes just outside 
the jet of gas and within an eighth or sixteenth of an inch from the 
top of the burner, I then connect a looped wire with a burner, or 
two looped wires and two burners in succession, till all are connected, 
and these with my instrument; when my circuit is complete, with 
each burner making of the circuit. For the sake of showing 
the safety with which I can pass over even the smallest wire any 
amount of current which my battery and coil can generate, my 
circuit-wire is in this case No. 86 uncovered copper wire. My con- 
nections are now ong and by means of the insulators at each 
burner the current will be made to pass around on the top of the 
burners, and as the electricity leaps across the space from the looped 
wire to the burner, the spark will appear and ignite the gas with the 
rapidity of lightning. : 

‘The ‘electro-motive power which I use is a voltaic bat and 
Ritchie’s improved inductive apparatus. My battery by itself, and 
when applied to the heating of platinum wire to show its efficiency, 
is rote sufficient to heat wire enough to light two burners. 
applied to a short piece of my conducting wire, No. it would 
instantly burn it off. When connected with my coil it will not heat 
the smallest platinum wire that I have been able to Cin, ooh will 
pass with perfect safety over the smallest conductor. d yet I 
think I shall be able to show you that this current from a battery so 
inefficient in itself, will, with the coil, ignite 500 or 1,000 jets 
instantaneously ; thus increasing the battery power several hundred~ 
fold. By bringing the pointers at the poles of my coil within 1} in. 
of each other, and allowing my wires to be connected with the 
chandelier, I think I shall show you that this current, rather than 
leap across a single space of free air 1} in. long, will leap across 
fifty-six spaces on the chandelier whose egate distance is 8 in. 
I shall also show you that if I break the wire entirely away from 
one pole of the coil, I shall yet light a large proportion, if not all, of 
the jets on the chandelier. Or if a break meg mee Ane any- 
where along the circuit, the spark will at once notify where the break 
is by the smart cracking sound which it will give, 
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The coil, which is the main source of the efficiency of this plan, 
doos not wear out, and needs no replenishing. The only part that 
does wear out and that can require expense to repair, is the very 
small battery which I use, which can scarcely require the outlay of 
a shilling per month to keep it in repair. The acid in my battery i 

- have often reduced to 1 part to 24 or 30 of water, using Smee’s 
battery. No variation in the battery endangers the circuit, and the 
whole arrangement is so simple that anybody can keep it in repair. 

With five Smee’s cups, plates 8 in. square, and a very weak acid, 
I have sent this current over 600 miles o telegraph on gg ag the 
aid of asingle cup of a relay battery, and obtained a spark 2} in. long. 
So that, had I a wire connected with all the street lights of New 
York, and ending my instrument in Wall-street, I believe I could 
light the whole city from my office. ; . 

A gust of wind or high pressure of gas striking on this spark has 
no other effect than to increase its size, and thereby add to the 
certainty of igniting the gas. 

The advantages of this method are then:— 

1, It avoids the extreme care required in other plans to preserve 
an unbroken metallic circuit. : 

2. No degree of variation in the battery-power will endanger the 
conducting wires, though reduced to the smallest size. 

8. The waste of the battery is reduced many hundredfold, and the 
expense of keeping in repair is proportionally decreased, while its 
efficiency is as greatly increased by connecting with the inductive 

pparatus. : 

4. If a break in the circuit occurs out of place, a large proportion 
of the jets will still be lighted, while a smart cracking sound will at 
once direct the operator to the place where the break may be found. 

5. No pressure of gas or gust of wind can affect the elliciency of 
the spark to do its work. : 

6. The smallest spark is amply suflicient to ignite gas. _ : 

7. This current is readily controlled, as is proved by its passing 
over 600 miles of telegraph wire with ordinary insulation,—a length 
of circuit more than sufficient to reach every public light in the 

largest city in the Union. 

8. It ensures great saving of gas, from the fact that rooms need 
not be lighted till the moment they are wanted. 

9. By removing all necessity ‘or the use of matches and torches 
about buildings it affords great security against fire. 

10. The conducting wire may be passed through the most in- 
flammable materials with perfect safety, as the current used will not 
heat the smailest wire. 

11. Its simplicity enables any one to operate and keep it in repair. 








THE CONSTRUCTION OF ARTILLERY, &e. 


_ Mr. James A. Loneripce read a paper at the Institution of Civil 
Engineers, in February last, which has lately been published with the 
discussion which ensued upon the reading of the paper. 

Of the paper itself, we gave a lengthened abstract at the time it 
was read (vide ENGinter, February 17th). As, however, the sub- 
ject is one which has assumed prime importance, and as it embodies 
the most striking application of modern science to warfare, we shall 
now add an abstract of some of the more important statements the 
discussion brought out. 

Mr. Alfred Longsdon stated that a howitzer manufactured of cast 
steel, by Mr. Krupp, had been tested at Woolwich, and was found 
incapable of being burst though charged to the muzzle. 

Mr. C. Il. Gregory thought a gun strengthened by coils of wire 
was deficient in longitudinal and breech strength, but the same 
defects were not chargeable against a gun with tubes shrunk on. 

Captain Blakeley had found that a cast-iron gun with wrought- 
iron hoops shrunk on it, was about 7 to 1 more durable than a 
common cast-iron gun, and 3 to L more durable than a brass gun. 
Monster guns or mortars to throw shells of several tons a distance 
of several miles, could only be made by using wire as a strengthener, 
as by its use the maximum of known strength was reached. 

Mr. Bashley Britten contended that cast-iron was a better material 
for guns than was generally allowed, and detailed experiments he 
had made on ordinary service guns in proof. By rifling such guns 
he had increased the range at an elevation of 10 deg. 22 min. from 
2,274 yards to 3,562, and diminished the deviation from the line of 
aim from 23 yards to 3§ yards. The 1,400 or 1,500 guns now in 
service might be rifled where they are at a cost of about thirty 
shillings each, and if desired, could also be strengthened, though for 
ordinary service that was not absolutely needed. The danger of 
bursting was reduced to a practical nonentity if the risk of jamming 
was obviated by surrounding the shot with a leaden band to take the 
rifling. A range of five miles was practically of little use, especially 
with a small projectile, whilst a shell with 8 lb. or 10 Ib. of bursting 
powder could be fired at two miles from a common cast-iron 8 in. 
rifled gan, with such accuracy as scarcely ever to miss an object the 
sige of a gunboat, and with an eflect that must be destructive to the 
largest line-of-battle ship. He contended that the extra casualties 
to which breech-loaders were exposed at least counterbalanced their 
superior advantages. He considered that there was a great deal of 
misconception as to the advantages to be obtained by the employ- 
ment of small-bore guns and projectiles of great length. At very 
high elevations such projectiles undoubtedly had longer range, but 
at low elevations they had no advantage in point of range over the 
larger projectiles he had fired from rifled service guns. In order that 
this important point should be fully understood, he had prepared a 
table, giving the results of his experiments, and he had added the 
results, as published in the newspapers, obtained with the Armstrong 
and the Whitworth guns :— 
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It would be seen from these figures that up to about 10 deg. elevation 
the rifled cast-iron guns had at least as long a range as the wrought- 
iron breech-loaders with equal charges, and that at less than 5 deg. 
elevation the rifled service guns had a positive superiority 
in this respect. Nor was this all. The velocity with which 
the rifled service guns projected their shot, even with smaller 
charges of powder, was much greater than was the case with the 
breech-loaders. In the official reports of Mr. Britten's experiments, 
the time of flight of each shot was carefully recorded, so that there 

- Was no difliculty in ascertaining the mean velocities at the different 
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ranges. The mean velocity of his 49-lb, shells, tired from the | 


32-pounder rifled service gun, was thus shown to be 1,120 ft. per 
second, in a range of 1,600 yards; the 56-lb. shell, with 7 lb. of 
powder, had a mean velocity of 955 ft. per second, in a range of 
3,700 yards; and the 90-Ib. shell, of 8 in. diameter, with only 8 Ib. 
of powder, or py the weight of the projectile, had a mean velocity 
of 920 ft. per second, in a range of 3,560 yards. When, therefore, it 
was stated that the velocity of the Armstrong Pe on leaving 
the gun, with charges of } the weight of the shot, was only 
1,080 ft. per second, and that of the Whitworth shot, with a charge 
of 4, was under 1,300 ft. per second, he thought it might safely 
be asserted that the muzzle-loaders did more work with the power 
applied than the breech-loaders. 

n order to show the great effect of the resistance of the air in 
diminishing the velocity of large bodies during flight, the mean 
velocities, at different ranges, of the 68-pounder service solid shot, 
with full service charges, were given in the table. These figures 
were officially determined from practice on board the Excellent 
gunnery-ship. It would been seen that at 340 yards the mean 
velocity of the service solid 68-pounder shot was 2,040 ft. per 
second; but this mean speed fell off to 714 ft. per second at the 
range of 3,480 yards. The same gun, when rifled, threw a 90-Ib. 
shell 3,560 yards, with a mean voeoity of 920 ft.; it was therefore 
probable that the initial velocity, in this case, must be very much 
more than was obtained by the breech-loaders. This was remark~ 
able, when it was remembered that the 8-in. shells had the resistance 
of the air upon 51 square inches, the sectional area of the shell; 
while the Armstrong and the Whitworth projectiles had a sectional 
area of only 28 and 21 square inches respectively, and were fired 
with much heavier charges. From these facts he inferred that for 
horizontal fire up to 2,000 yards range, which was the service most 
required, his large-bore guns were in no respect inferior to the new 
small bores, while in many points they were far more serviceable. 

There was one other point to which he would advert. The cost 
of an 8-in. cast-iron gun was about £100, while it was doubtful 
whether either of the new rifled breech-loaders of the same size, 
which had been so much spoken of, could be made for much less than 
£1,000. Then the projectiles for these breech-loaders would be 
costly. At present, he believed, a shot for the Armstrong gun 
had first to be turned accurately cylindrics], then a considerable 
number of grooves had to be cut round it, in order to hold on the 
lead, which had afterwards to be turned again. The shot for the 
Whitworth gun would be also very expensive, if, as was asserted, 
it had to be put into a planing-machine of curious construction, and 
each of its six sides planed with the utmost nicety into the form of 
a screw, to fit the rifling. On the other hand, Mr. Britten’s shells 
were plaia castings, and would cost so little more than the common 
spherical shells, that the saving of powder required to project them 
would be an equivalent. This was a point of great importance, for 
the expense incurred in the cost of guns was trifling in comparison 

with the cost of the projectiles to be thrown. 

The system proposed by Mr. Britten would, in his opinion, not 
only enable the present service guns to be utilised, but he had shown 
that the round shot and shell of all kinds now in store could be adapted, 
with great advantage, to suit the rifled service guns. ‘The common 
32-pounder round shot, when prepared with lead, so as to expand in 
the gun, and when fired at 10 deg. elevation, with only half the 
usual service charge of powder, had nearly 1,000 yards longer 
range, than on the old system. The 32-pounder shot, when thus 
adapted, weighed about 41 1b., and at 10 deg. elevation it attained a 
range of 8,750 yards, with 5 lb. of powder; while the ordinary 
32-pounder service shot, at the same elevation, only had a range of 
2,800 yards, with 10 lb. of powder. The cost of preparing the shot 
and shells with lead, in the way proposed, would be considerably less 
than the value of the powder saved ; so that this advantage might be 
obtained, and a positive saving of expense be effected at the same 
time. 

Sir John Fox Burgoyne thought that, practically, in an attack 
on a covered fortification, which must be closed, with the old service 
guns, with their early superior velocity, were as good as the new. 
The long range attained was mainly valuable as indicating superior 
accuracy and a capability of firing at lower angles of elevation. The 
cost of shaping the Whitworth shot was not more than a penny 
each for wages. 

Mr. Clay stated that his gun, forged at the Mersey Company’s 
works, was, after a lengthened and severe trial, as perfect as ever, 
which was a complete answer to the assertion that guns could not be 
forged comnentelig. In hooping guns the variation in the expansive 
and contractile power of different irons had escaped notice, though 
he believed it would vary more than 4, part of an inch, which was 
acknowledged to be a serious difference. He had now before the 
Select Committee specimens of guns made by rolling, which were 
without a single defect, though he of course could not describe the 
process of make fully. He believed the manufacture of ordnance 
was in its infancy. 

Mr. Vignoles observed, through the secretary, that the gun- 
owder experiments of his grandfather, the late Dr. Charles Hutton, 
ad been very carefully made and often repeated. The calculations 

and deductions from these experiments showed results equal to a 











epee of 17 tons per square inch on the metal of the gun. This | 
iad appeared, to the president, when first mentioned, as very high, | 
but he had since observed, that his own calculations brought out | 
full 20 tons. Mr. Vignoles remarked, that from data recorded, his | 
calculations induced the conviction, that the pressure was often | 
nearer to 30 tons than to 20 tons on the squareinch. On mentioning 
the subject to Professor Airy, that distinguished mathematician and | 
philosopher expressed the opinion, that under certain circumstances, | 
the force of gunpowder was much grvater than had been stated. 
Mr. Vignoles thought that attention should at once be directed to 
this point, of so much importance, and so easy to determined, in 
order to put the matter beyond dispute; and thus the principles on 
which this cnormous pressure was to be counteracted would be clear 
of all doubt. 

Mr. Haddan stated that the Government report upon experiments 
with a service 68-pounder gun rifled upon the principle he had 
adopted showed that he had obtained equal ranges, charge for 
charge, to the Armstrong gun. He contirmed the opinion that 
the present service guns were largely available after rifling, and 
denied the statements as to the general failure of those that 
had been tried. He preferred a wad of wood, which prevented 
windage, secured the dean of the gun, and did not suffer from 
corrosion. 

Mr. Bramwell stated that not only had the American Government 
proved the superiority of guns cast hollow and cooled by a tlow of 
water, but that such guns were greatly more durable, if kept for a 
considerable period before use. Assuming that hooped guns could be 
made with accuracy, when the explosion took place the whole gun 
was in equal tension; but in time the hoops in tension would stretch, 
and those in compression would give way. Therefure lapse of time, as 
regarded those guns, would do injury instead of good, whilst the 
contrary was the case with cast-iron guns. 

Captain Scott, R.N., said there seemed to be a general feeling 
against the use of cast-iron guns, from their fancied insecurity. It 
had been said that cast-iron guns were almost as brittle as glass, 
and that they would not safely stand tiring. He was astonished to 
hear such statements, for after twenty years’ experience, as a gun- 
nery oflicer, he had never seen an accident from the bursting of a 
gun. He believed that, in those instances in which guns had burst, 
they had done so either through extremely careless loading, or else 
from being exposed to the air for years, and becoming honeycombed 
by oxydation. He did not agree with the statement that a gun 
required a long period of rest to gain strength. ie thought a few 
months’ rest, after casting, was necessary for the particles to set ; but, 
if a gun were left longer exposed to oxydation, it became weaker 
from the moment oxydation commenced. 

Sir Charles Fox said, some years ago he expressed the opinion 
that it was important to arrive at that condition of things in a gun 
which should, when an explosion took place, make available the 
whole thickness of the gun. This, he believed, had never hitherto 





been effected. At one time he thought he had discovered a mode of 


doing it; but, at the present moment, he confessed he saw great 





ficul If a gun were 
built in-separate parts, without being cemented together by solder- 
ing or welding, he thought it would at some time, and that not a 


difficulties in arriving at such a condition of things. 


distant one, prove to be of no use. Although guns might be made 
by using a tube for the internal portion, turning the outside to an 
accurate cone, and then, by hydraulic power, pressing on it, with 
proper degrees of force, various layers of 1 hollow cylinders, so as to 
insure every part having its proper initial strain, still he thought a 
very little use of that gun would so change the condition of its parts 
as to destroy all the advantages of so expensive a mode of construc- 
tion. The difficulty of making a gun by encircling it with wire, 
especially in forming the breech, was so well known, that it was un- 
necessary for him to refer to it. He believed it would eventually be 
found that the best gun could be constructed with some extremely 
dense and homogeneous alloy, cast and used without being drawn 
under the hammer. If a gun was made of an alloy possessing very 
great density, the detonating force of the powder would be resisted 
by a greater quantity of the metal employed than it could be by 
making use of one with greater elasticity. He thought, therefore, 
the best guns would be made of iron mixed with some other metals, 
such as wolfram and titanium, so 2s to insure the greatest strength 
and density. Mr. Mushet had obtained great density by mixing 
with iron a small percentage of wolfram, and great strength by the 
use of titanium. Therefore, he was inclined to believe that guns 
cast of the densest alloys would have greater effect, in proportion to 
their thickness, than could be obtained by any complicated and ex- 
pensive mode of construction. 

Mr. E. A. Cowper explained the construction of the Swedish per- 
cussion shell, which had not yet been referred to, and said that some 
of the more marked distinctions which had been pointed out between 
the different plans of guns, alluded to in the paper, or in the discus- 
sion, might be thus tabulated :— 
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As to iron guns, cast or forged in a solid mass of mild stecl, or of 
steely iron, he would propose to forge them hollow, so as to admit of 
their being cooled from the inside. He would use a stream of 
water, air, steam, or water and air, or water and steam, in the form 
of rain, and at the same time thoroughly compress the outside 
upon the inside, as it cooled, by a heavy steam hammer; so that 
when the gun was quite cooled, the inside would be in considerable 
compression, and the outside in decided tension. The different circles, 
or rings of metal, between the outside and the inside would then 
be in a regularly graduated series. He believed that in this manner 
the idea of various strains throughout the homogeneous mass, might 
be perfectly carried out; and he might say more scientifically than 
by any system of hoops or wire. 

Mr. C. W. Siemens suggested that a composite gua would pro- 
bably be disabled if hit by a hostile shot, whilst a gun of homo- 
geneous metal would only be indented. He detailed a plan invented 
by his brother, Mr. Werner Siemens, for determining the pressure 
upon the interior of a gun in firing, and the resistance of the 
atmosphere to shot at different velocities. 

Mr. Conybeare was convinced that, considering the enormous 
number of proof discharges really good cast-iron guns would with- 
stand, and the great improvements that had been made in America 
in their material, form, and manner of casting, that the gun of the 
future, for naval purposes and land batteries, would be of cast-iron. 
The American system of inspection by an ordnance officer had 
resulted in increasing the average tensile strength of irom cannon 
cast in the United States from 23,638 Ib. to 37,774 lb. per square 
inch, and its maximum tensile strength to 45,970 lb., with a density 
of 7,304. This high average was conclusive, as regarded the 
adaptation of cast-iron, when properly treated, to the manufacture 
of ordnance; for it must be remembered that the tensile strength of 
bronze gun-metal could scarcely be taken at more than 30,000 Ib. 
The second result of these experiments had been to show that iron 
guns cast hollow, according to the plan of Lieutenant Rodman, of 
the United States artillery, had irom eleven to twenty times the 
duration of guns of the same pattern cast solid, at the same time, 
and from the same metal. Another improvement, introduced by 
Captain Dahlgren, consisted in the exact adaptation of the thickness 
of the metal, in each segment of the length of the gun, to the 
amount of disruptive force to which such segment was subjected on 
the discharge of the gun. The result of these improvements had 
been to enable the United States to replace the 32-pounders, weigh- 
ing 57 cwt., previously used in their vessels of war, by Dahlgren 
guns, which, though not materially differing from the old 
32-pounders either in weight, length, or range at equal elevations, 
had the great advantage of throwing an 8-in. ball, in place of a 
32-Ib, ball. Dahlgren guns, 2 in. in diameter, had withstood every 

roof, and were now adopted as pivot-guns in the United States navy. 
The method of casting hollow on a chilled core, might be obviously 
applied, with increased facility, to a breech-loading cannon ; for the 
continuity of the bore would allow of the more exact centreing of 
the core. Indeed, the core might be so accurately fitted to the 
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calibre as to allow of the gun being bored out and rifled without 
penetrating the crust of chilled metal on the core. Such a gun, by 
presenting an absolutely impermeable surface to the exploding 
gases, would prove almost indestructible; and if the outer crust 
were also allowed to remain, its durability would be still further 
increased. He believed the cast-iron gun of the future would be 
cast hollow on a chilled core, and that the exterior crust would be 
preserved. The drift might be diminished by grooving the pro- 
ectile transversely. It was found that the drift of cylindro-conic 
balls like the Enfield, without grooves, fired from rifles with the 
same twist as the Enfield, was 10 ft. in 872 yards; with grooves, 
the drift was inappreciable at the same distance. 

Mr. Pearson had a mode of making what he believed would be the 
strongest and lightest gun, which consisted in welding coiled or 
V-shaped iron over a steel tube, which tube could be removed and 
replaced when worn, and so virtually a new gun would be made. 
He believed hoops shrunk on were in such a state of tension as 
materially to interfere with their strength. 

Mr. Whitworth stated that he had recommended rifles to be made 
at Enfield with his bore and twist in rifling ; and he had no doubt 
whatever if that had been done the effectiveness of the rifles would 
have been doubled, and they would have been made at the same 
expense. If a rifle were made of a material more expensive and 
harder to work, it could not be done at the same cost ; it would, how- 
ever, be better, and in the end more economical. Mr. Whitworth 
stated that in the competitive trials made before an official com- 
mittee, between the Whitworth and the Enfield rifles, in April, 1857, 
the results were pretty nearly about three to one in favour of the 
Whitworth rifle, in accuracy of firing and length of range. A target 
was made with the Whitworth rifle at 2,000 yards, whilst the longest 
range of the Enfield was 1,400 yards. He had adopted his bore 
because it was as great as a man could bear with such a charge as 
would produce the best trajectory. The recoil from a properly~ 
charged Enfield was three times as great as a man could bear. 

General Hay knew, from experiment, that the Whitworth small- 
bore rifle, if fairly treated, would not foul with a month’s constant 
use. Mr. Whitworth’s small bore and twist in rifling had been 
adopted at Enfield without acknowledgment, so it was no wonder 
if the Enfield rifle equalled the Whitworth in accuracy of fire; but 
there was still the fact that the penetration of the latter was two- 
thirds greater than that of the former. Mr. Whitworth had solved 
the problem he undertook—namely, how to project to the best 
advantage a given quantity of lead with a given quantity of gun- 
powder; and there was no gun in England, at this moment, which 
would fulfil that condition to the same extent as the Whitworth rifle. 

Sir William Armstrong described his projectile, which is a 
substitute for solid shot, shrapnel, or canister at will, and capable of 
being exploded by a or by a tince fuze, this fuze being adjust- 
able at the moment of charging to any time desired. He showed the 
fallacy of current ideas about long ranges, and asserted that the real 
struggle in any engagement lay within a range of 2,000 yards. After 
minutely describing his gun, and explaining its principles of con- 
struction, Sir William said he did all honour to Mr. Whitworth for 
the energy, perseverance, and skill, which he had displayed in this 
matter, but he denied that his results had proved the superiority of 
his system. There was, in fact, much less difference between the 
two systems than was commonly supposed. Both Mr. Whitworth 
and Sir W. Armstrong adopted loading at the breech, and both used 
a fitting shot. Mr. Whitworth closed the breech of his gun by an 
external screw, while Sir W. Armstrong used an internal screw for 
the same purpose. The former swung back the entire breech on a 
hinge, while the latter withdrew a stopper. Then as regarded con- 
struction, Sir W. peer original gun, made more than five 
years ago, and which was still in existence, consisted of an internal 
tube of steel, jacketted with wrought-iron coils. Mr. Whitworth’s 
80-pounder gun, now brought forward, was understood to consist of 
a tube of homogeneous iron (differing from steel more in name than 
in reality), jacketted in the same manner with wrought-iron coils. 
Mr. Whitworth would correct this statement if it was erroneous. 
The greatest difference between the two guns was in the rifling; but 
whatever might be the practical considerations affecting the two 
methods, theoretically speaking, so long as the requisite rotation was 
given to preserve the stability of the projectile, it was a matter of 
indifference what form of rifling was employed. Sir W. Armstrong 
conceded nothing to Mr. Whitworth, even in regard to range. If 
the question at issue were one of range, let it be so understood, and 
let each party make a gun and projectile for the attainment of that 
object; but the real question was, or ought to be, which system 
would inflict the greatest amount of injury upon an enemy, and upon 
this ground Sir W. Armstrong was ready to meet Mr. Whitworth in 
friendly contest. If it should be replied that Mr. Whitworth did 
not contend with Sir W. Armstrong in regard to projectiles and 
fuzes, then he would say Mr. Whitworth was at liberty to adapt to 
his guns, if he pleased, the shells and fuzes then exhibited. When 
that had been done, let them meet at Shoeburynesa, and fight the 
matter out in a quiet business-like way. The targets there would 
represent enemies, both at long and short distances, and they could 
have earthworks, and masonry, iron plates, and timber-framing, to 
operate against. It would then be seen which system was best 
adapted for the defence of the country, and whatever the public 
might be induced to believe in the meantime, Sir W. Armstrong 
trusted that the Institution of Civil Engineers would withhold its 
judgment until such a trial had been made. 

We must, however, stop short in even this imperfect and frag- 
mentary analysis of one of the most important publications on the 
construction of artillery that has ever come before the public. 
Containing as it does the opinions of a great number of those best 
entitled to speak on this question, opinions also compressed into the 
smallest possible yy we must necessarily refer our readers to the 
publication itself for further information on the weighty matters of 
which it treats. 


PARLIAMENTARY INTELLIGENCE. 


EGYPT AND THE SUEZ CANAL COMPANY. 


Mr. H. Sermour asked the First Lord of the Treasury whether 
he could give any information as to the statement which had 
appeared in the newspapers, that the Pasha of Egypt had enabled 
the Suez Canal Company to be constituted by taking up shares to 
the amount of 95,000,000f. (upwards of £3,500,000), which it had 
been found impossible to place, and thereby prevented the dissolution 
of the company. He would also ask whether any negotiations were 
pending in relation to the Suez Canal, and whether Mr. Cobden had 
any instructions to negociate in Paris upon that subject. He further 
would ask the noble lord whether the Pasha of Egypt, before con- 
tracting the late loan through Messrs. Lafitte, of Paris, had had the 
sanction of the Porte; and, if not, whether it be not an infraction of 
the Treaty of Settlement effected at the close of the Syrian war in 
1840.—Lord PALmerston : It is quite true, as my honourable friend 
has said, that the Pasha of Egypt has been induced to take a large 
number of shares in the Suez Canal Company. That company is, 
as I have often said, one of the greatest and most remarkable 
attempts at delusion that has been practised in modern times. It is 
@ complete fallacy from beginning to end. A great many persons in 
France—small persons—have been induced to take small shares, 
under the notion that the concern would be a profitable matter. Tie 
progress of the works in Egypt, however, has been such as to show 
that, if not impracticable, it will require an expenditure of money, 
ume, and labour, quite beyond the reach of any company. The 
gpa of the scheme, M. Lesseps, found that a house at Trieste 
had repudiated a large number of shares which they had been 
induced to take, and he then thought that the Pasha of Egypt was 
4 good person upon whom to fix the responsibility of accepting them. 
He accordingly induced the unfortunate Pasha to take 64,000 
shares, amounting to about 32,000,000f. M. Lesseps afterwards 
— him to take a larger number of shares, but the un- 
ortunate Pasha, who had been once hoodwinked, had now 








his eyes open; he refused to accept any more. M. Lesse 

however, wishing in his benevolence to do the Pasha a service 
which the Pasha himself was not sensible of, without the consent 
of the Pasha placed to his credit a large additicnal number 
of shares, amounting in value to about the sum mentioned by my 
honourable friend. As to the other question, I have to say that the 
Pasha has contracted a loan with a house at Marseilles, but the loan 
has been contracted by him in his private capacity. In fulfilment of 
his engagement with the Suez Canal cae pos | he has mortaged all 
his private property in Egypt to this house at Marseilles. That has 
not been done with the consent of the Turkish Government, and that 
consent was not necessary. There is nothing in the convention to 
which my honourable friend refers which militates against the right 
of the Pasha to deal with what he deems to be his property. I am 
not aware of any negociations that are going on upon this subject. 
The French Government has said that they will take no part in the 
affair. The French agents, who are not always sustained by their 
Government, have, I believe, locally taken an active part. There is 
no particular negociation going on at present, and Mr. Cobden has 
received no instructions bearing upon this subject.—Mr. Srooner: 
Is Mr. Cobden our Minister at Paris, as well as Lord Cowley ?—Lord 
Patmerston: Mr. Cobden is authorised, as Commissioner, in con- 


junction with Lord Cowley, to negociate the points which remain to | 


be settled in relation to the Commercial Treaty. 
SHIP CANAL ACROSS THE ISTHMUS OF DARIEN. 


Mr. Brapy asked the First Lord of the Treasury if there were 
any political difficulties in the way of the project for the eye of 
the Atlantic and Pacific Oceans by a ship canal across the Isthmus 
of Darien, from Caledonia Bay to the Gulf of San Miguel; and was 
the Government prepared to co-operate with the Ewperor of the 
French, who had offered to send a vessel of war and a staff of 
engineers to survey the line, which his Majesty had declared to be 
perfectly feasible ?—Lord PaLmrrston: There is no political impedi- 
ment whatever to the creation of a canal across the Isthmus of 
Darien. On the ope there was an agreement entered into 
between the British and American Governments to protect any canal 
that might be made at any part of that isthmus, particularly in 
reference to a notion entertained once of acanal in the neighbourhood 
of Nicaragua. Before 1852 an enterprising Irish gentleman, Dr. 
Cullen, had very meritoriously, by his own etforts, surveyed that part 
of the isthmus, and he was of opinion that a canal might be cut there 
more easily than at any other part of the isthmus, The result was that 
in 1852 a company was established, and the English, American, and 
French Governments, being impressed with the conviction that the 
scheme would be an advantageous one in the interests of the world, 
a communication was made to the Emperor at Paris, and, at the end 
of 1853, England, France, and America united to assist in exploring 
that part of the isthmus in order to ascertain whether it would be 
practicable to cut acanal. That survey occupied the whole of 1854, 
and at the end of that time, Mr. Gisborne having gone out as 
engineer of the company, English and American engineer officers 
were sent to make a survey, and the result was that they were of 
opinion that the scheme was impracticable, as the Cordilleras 
extended like a back-bone along the isthmus, at a height ten times 
too great to admit of a ship canal being formed through them. How- 
ever plausible that scheme might appear to be, and however desirable 
for local purposes, it was not thought by her Majesty's Government 
to be one in which they should engage. Application had been made 
to the Government for pecuniary assistance in carrying on the 
scheme, but to that application it was not thought expedient to 
accede. 

THE INDIAN TELEGRAPH. 


Mr. ContnGuam asked the Secretary to the Treasury who was the 
engineering adviser of the Government in the matter of the Indian 
telegraph, and whether he was the gentleman who acted as engineer 
of the surveying expedition to the Isthmus of Darien, which termi- 
nated disastrously ?—and also asked the Secretary tothe Admiralty 
whether the tool of the Admiralty have any intention of adopting 
a plan, as sent by Mr. C. W. Forbes, for checking the recoil of the 

un by spring buffers, and which is about to be adopted by the 

‘rench Government ?—Mr. Ginson said that Mr. Lionel Gisborne was 
appointed by Lord Derby’s Government as engineer to the Gibraltar 
telegraph, and occupied that position when the present Government 
came into office. Since then the wire had mn transferred to 
Rangoon and Singapore, and the services of Mr. Gisborne had been 
continued. With respect to the survey in connexion with the 
scheme for a ship canal across the Isthmus of Panama, he had no 
official knowledge, as the survey was undertaken by a private com- 
pany.—Lord C. PaGeEt, in answer to the other question of the hon. 
member for Brighton, said there was a letter recommending the use 
of buffers, but no plan. 


MINES REGULATION AND INSPECTION BILL, 


On the consideration of the Lords’ amendments to this bill, Mr. 
Ayrton rose to propose an amendment upon one of the Lords’ 
amendments, which had seriously altered the bill as sent from the 
House of Cc The C provided that a child on 
entering a mine should be able to read and write, and also made an 
arrangement by which the child should be enabled to keep up that 
knowleden. The Lords, however, had altered the enactment in the 
original bill, and had provided, with respect to children under 
twelve years of age, that it should not be absolutely necessary that 
they should have any education before entering the mines, and that 
upon entering, if not able to read and write, they should have 
twenty hours’ schooling in a month. Such a provision was perfectly 
illusory, for, at any rate, care ought to be taken that the instruction 
should be diffused equally through the month. He proposed, there- 
fore, to leave out the words “ twenty hours” in the Lords’ amend- 
ment, and to insert “ three hours a day for two days in each week.” 
—Mr. Cuive concurred in the amendment proposed by the hon. 
member for the Tower Hamlets. The House of Commons had 
carefully considered the clauses of the bill during sixteen hours, and 
the whole of their work was undone by the House of Lords in sixteen 
minutes; and the result was not beneficial or judicious with respect 
to the mining interest. By the amendment of the Lords, a child 
not educated was to be educated by the mine-owner, but the mine- 
owner was not bound to keep up the education of a child who entered 
his mine educated. The provision appeared absurd. With regard 
to other amendments of the Lords, he asked the House to agree to 
them, simply because he had no other alternative, and because the 
mining population considered the bill an improvement on the last 
Act.—Sir G. Lewis regretted that the education clauses had not 
been retained as they were passed by that House after due considera- 
tion. The bill had undergone a material change for the worse in the 
other House. Perhaps it would be better to leave the bill as it had 
come from the Lords, but he was willing to accept the amendment 
proposed by the hon. and learned member for the Tower Hamlets, 
though it was one of very slight importance. It would be the duty 
of the Home Department to keep its eye fixed upon the operation of 
the bill, and if the securities taken for the education of the children 
employed in mines should be found not sufficient, the Home Secretary 
for the time being would doubtless call the attention of Parliament 
to the subject. ‘The question of ironstone and other mineral mines 
unconnected with coal measures, was one that would require investi- 
gation. He would not pledge himself as to the precise time or mode 
of inquiry, but the subject would receive the consideration of the 
Government during the recess. — The amendment proposed by 
Mr. Ayrton was then agreed to, and the Lords’ amendment, as thus 
amended, was adopted. 





TELEGRAPHIC COMMUNICATION WITH THE EAST. 


Mr. 8. FirzGeravp said he had a question to put to the Secretary 
to the Treasury with reference to the convention which had been 
eutered into by the late Government with the Government of 
Austria, providing for the establishment of a telegraphic line of 
communication between Ragusa and Corfu, and between Corfu and 
Alexandria; and, though he addressed his question to the Secretary 

o the Treasury, be hoped he might also bespeak for it the attention 





of the noble lord at the head of the Government, as the subject was 
one of the greatest importance to this country. By the convention 
to which he had referred a line of — hic communication was to 
he established between sa and u, and between Corfu and 
Alexandria. The cost of the undertaking was to be £500,000, and 
the convention provided that a guarantee should be given to the 
shareholders of the company promoting the line to the amount of 
three per cent. on the outlay of £500,000, the sum of £15,000 being 
paid by this country and £15,000 by Austria. The consideration of 
this question came before the Government of this country some years 
ago, and on the accession of Lord Derby’s Administration to office 
they thought it desirable that the proposed line of communication 
should be carried out as soon as possible. They accordingly entered 
into a convention with the Austrian Government on the terms which 
he had just mentioned. They thought that for the small sum of 
£15,000 a year the greate:t advantages would be secured to this 
country; that a direct and independent telegraphic communication 
would be secured with Alexandria and our Eastern possessions 
without being any longer dependent on the means of communication 
through France, or through any portion of the Neapolitan territory. 
But beyond this they had important establishments in Malta, and 
for a communication with that place it was of the highest importance 
that this line should be established; because it was acknowledged 
by all who had any knowledge of the Mediterranean submarine 
communication that the only feasible line was between Ragusa, 
Corfu, and Alexandria, and then it remained only to establish a link 


| between Malta and Corfu. He was satisiied that for this sum of 


£15,000 this country would secure for herself much greater advan- 
tages than would be derived from it by Austria. He was given to 
understand that the Austrian Government were anxious still to carry 
out this convention, but that they were anxious also there should 
be some modification of its terms. He would give no opinion on 
that point. He was only anxious that her Majesty's Government 
should pay the most earnest attention to the subject, and that the 
should not be led away by any fancied objections to a scheme which 
he believed would confer the greatest advantages on the country, 
The Chancellor of the Exchequer, referring to the subject some 
evenings ago, spoke of the numerous failures that had occurred in 
telegraphic enterprises, and particularly pointed out the case of 
the Atlantic telegraph; but, in reality, no comparison could be 
established between the two cases, because, in the present 
instance, the length of cable was very much shorter than 
in that of the Atlantic, the soundings were more favourable, 
and the contract had been entered into by the Austrian Govern- 
ment with English gentlemen of the highest eminence, who 
had already 4,000 miles of submarine telegraph under their control 
and in eflicient working order. An —— had been raised to the 
scheme which he did not think entitled to much weight, and that 
was that it was not desirable in matters of this kind to enter into 
joint arrangements with the Government of another country. Sup- 
posing such an objection to have weight in other instances, it had 
none in the present, because, though Austria joined this country in 
the matter of the guarantee, it was settled that each Government 
was to be responsible for the payment of £15,000 only, so that, 
whether the £15,000 was paid by Austria or not, no additional 
charge would be made on this country. It was also provided by the 
convention that a separate wire was to be preserved for the exclusive 
use of the English Government, not only from Ragusa to Corfu, but 
from Corfu to Alexandria. It was quite possible for the Government 
to make arrangements for obtaining an exclusive wire from 
London to the first station in Austria, and it would therefore 
be easy y! adopting the convention with the Austrian Govern- 
ment for ber Majesty's Government to obtain an exclusive wire 
from London to Alexandria. ‘This matter had passed through his 
hands when at the Foreign-office. It was one in which he had taken 
the greatest interest, and he trusted her Majesty's Government would 
not allow so favourable an opportunity to pass of obtaining a means 
of communication which would be of the greatest importance to this 
country, both commercially and politically, The matter was 
indeed of so much importance that he wished to bespeak the atten- 
tion of the noble viscount at the head of the Government to it, for 
he was confident that the noble viscount would on examination see 
such vast advantages from the formation of this telegraph line, that 
he would not allow the convention to be hastily put aside. He 
wished now to ask whether her Majesty's Goverament had had 
under their consideration the modifications proposed by the Austrian 
Government in the convention signed last year, whether they had 
returned any answer to that proposal, and, if not, whether they had 
come to any decision as to the answer to be returned to the Austrian 
Government ?—Mr. Laine would only say u the icy 
of the convention that the importance of establishing an independent 
telegraphic communication with India was such, that if it could be 
assumed that for £15,000 a r this link could be secured, the 
arrangement made by the late Government would be very desirable. 
The Austrian Government had, however, within the last few days, 
announced that they should require very considerable modifications 
in the convention. As soon as the consent of the Turkish Govern- 
ment to laying the cable at Alexandria had been obtained, the con- 
tractors were summoned to Vienna, and negociations with the 
Austrian Government were commenced for carrying out the under- 
taking. It was represented that the terms of the original convention 
were so insufficient, that it was hopeless to attempt to raise the 
capital. It was therefore preposed that, instead of a guarantee of 
£15,000 a year, limited to twenty-five years, the British Government 
should guarantee an absolute dividend of £15,000 a year paid to the 
shareholders, so that if the expenses should exceed the receipts the 
deficiency would be made up. Her Majesty's Government were 
therefore now asked to guarantee £15,000 a year, and to make up 
the deficiency between the actual expenses and the receipts. That 
was a very important modification. Another proposal was that the 
period of liability for the payment of the guarantee should be 
extended from twenty-five to fifty years. ‘The proposal, therefore, 
was that the British Government should give an absolute guarantee 
of £15,000, which might be greater, for fifty years. That guarantee, 
it was further proposed, should come into operation on the different 
sections of the cable being laid down successfully, so as to work for 
ten days consecutively. hen the convention was first negociated, 
it was thought that if once the contractors succeeded in laying down 
the wire in deep water, the risk was at an end. But subsequent 
experience had greatly moditied this opinion. The cables between 
Malta and Sardinia and Malta and Corft were laid with success and 
were worked for months, yet from unknown causes they had failed, 
and the communication had not been restored. ‘Three attempts were 
also made by the contractors to establish a telegraphic wire between 
Candia and Alexandria, which had proved to be failures. It was 
clear, therefore, that the risk of failure was greater than when the 
convention was originally considered, and that the bargain with the 
Austrian Government would be much more hazardous and onerous 
for this country. The Government could not assume with certaint 
that the first operation of laying the cable would be successful, 
seeing that the wire would traverse the same line between Candia 
and Alexandria, on which three failures had already been incurred. 
It was then doubtful whether if the first operation were successful 
the Goverment could rely upon the continuance of the communi- 
cation. He was not able to say what determination would be arrived 
at by her Majesty’s Government, because the despatch of the 
Austrian Government had only been in their possession for a few 
days. The subject would be, however, maturely considered by the 
Government, who anxiously desired to carry out a communication 
with India as soon as a reasonable arrangement could be made for 
that purpose. 





Tux Moniteur publishes a decree declaring the establishment of 
the railway section from Toulon to Nice, comprised between the Var 
and the latter place, to be a work of public utility. The said section 
will form part of the concession to the Paris and Mediterranean 
Railway Company. ‘Tbe sum of sixty willion francs, which was 


the maximum of the capital of that company guaranteed by the 
State, will be, in consequence of this extension of the live, incrcased 
to sixty-six million francs. 
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SHAW’S IMPROVEMENTS IN THE INSULATION AND LAYING DOWN TELE- 
GRAPHIC WIRES. 


PATENT DATED 611 December, 1859. 
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Tuts invention of Mr. James Shaw, of 52, York-street, Cheetham, 
Manchester, consists in insulating and laying down wires for tele- 
graphic purposes by means of insulating rests or supports at suitable 
distances apart, and notched or hooked at suitable distances apart, 
for the purpose of supporting, insulating, and holding, separate and 
apart from each other, a number of underground, or surface of the 
ground, naked and uncovered telegraphic conducting wires, or wires 
covered with an insulator for the transmission of telegraphic mes- 
sages, the wires being extended on the rests in troughs or tubes made 
water-tight, or suspended between rest and rest in the air, on the 
same principle that telegraphic conducting wires are extended on 
poles, and suspended in the open air. 

The improvements will be clearly understood by referring to the 
figures and letters in the accompanying engraving, in which Fig. 1 
is a longitudinal section of one arrangement of troughs and rests for 
containing and extending the telegraphic conducting wires; Fig. 2, 
a plan; Fig. 3, an external elevation; and Figs. 4 and 5, transverse 
sections of the same; Fig. 6, a section of a portion of the trough and 
lid drawn to an enlarged scale ; Fig. 7 is an end, and Fig. 8 a side 
view of part of the rest holding some wires; Figs. 9, 10, 11, 12, and 
13 are transverse sections of various troughs with different forms of 
notched rests; Figs. 14, 15, and 16 are transverse sections of troughs, 
having rests with curved projections for holding the wires; Fig. 17 
is a transverse section of a trough with a rest, leaving an opening 
on each side along the trough, and showing a syphon; Figs. 18, 19, 








and 20 are transverse sections of troughs, in which the wires are held 
by notched rests, and also by a number of enamelled metal hooks; | 
Fig. 21, a transverse section of the trough in which all the wires are | 
held by enamelled metal hooks; Figs. 22 and 23 are transverse sec- | 
tions of troughs with rests adapted for placing the wires in an 


the trench, and having placed a part of it nearest its commencement 
in the fixed clip / of the stretcher m, Fig. 35, and another part of it 
fifty or a hundred, or more or lesa, yards off in the movable clip x, 
at the end of the rope o en the shaft p of the other stretcher q, also 
shown at Fig. 36, the two stretchers being prevented from moving 
4 being pegged down to the earth by spikes r at the feet of each. 

e oe, who places the wire in the fixed clip stands upon the 
hind feet of that stretcher, and another operator stands upon the 
hind feet of the other stretcher, and turns the handle s, and the wire 
t is straightened by the rope winding on the shaft p. When all the 
length of wires are straightened, which they are in a few minutes, 
they are extended in the cavity of the troughs, and dropped into 
each notch or support, and so on, at each successive rest for the length 
of the wire stretched, taking care to let the wire occupy the corre- 
yen notch or curve in each succeeding rest or support. He then 
slips an annular metal holdfast u, Figs. 7 and 8, with a notch vin it, 
from its circumference to its centre upon each wire, close on each 
end of the notch it occupies, and rest upon and secure it to the wire 
with common solder. Mr. Shaw then covers the troughs with the 
lids, which simply require putting on and the ends pushing against 
each other, and when they are on hot bituminous cement is poured 
over the joints. 

In turning a corner a trough with a bend in the required direction 
is used, and at such bend notched rests are used, as shown in Figs. 
22 and 23, and the hooked rests as shown in Fig. 30. When the line 
terminates, or it is necessary that the conducting wires should ascend 
and leave the rests in the troughs, a trough made with a bend 
upwards with an inverted curved support, Fig. 14, about 6 in. from 
the end fixed therein, is used, and against such support is placed a 
piece of earthen or stoneware of the inside shape and size of the 


angular direction, or turning a corner either right or left; Figs. 24, | trough, and of about 1 in. in thickness, and cleft with the same 


25, 26, 27, 28, and 29 represent different forms of enamelled metal | 


hooks; Fig. 80 is a plan of a trough and hook, showing another 


means of turning a corner; Fig. 81 is a side, and Fig. 32 a front 
view of an enamelled or earthenware hook, intended to be fastened 
by screws or pins; Fig. 33 is a transverse section, and Fig. 34 a 
longitudinal section, of a metal trough, having corrugated grooved 
plates of enamelled metal for holding the wires; Fig. 35 is a longi- 
tudinal elevation of the apparatus for stretching the wires; and 
Fig. 36 an end view of the same. 

‘he troughs represented at Figs. 1, 2, 3, 4, 5, and 6 are marked 
a; they are formed of any suitable length, and are made o: earthen- 
ware or stoneware. In their interiors are placed rests or supports }, 
made of the like material of a suitable thickness, to give chem the 
requisite strength, and notched or curved at any suitable distances 
apart, as seen in Figs. 7 and 8, with a number and size of such 
notches or curves as will correspond with the number and size of the 
telegraphic conducting wires intended to be extended thereon. 
These troughs are made with a socket ¢ at one end, into which the 
end d, without a socket, of another length of trough, which is to 


number of clefts as there are wires. 

The rests or supports may also be made of wood, glass, or metals 
covered with any insulator or of gutta-percha, &. &c. 

Telegraphic conducting wires, covered with an insulator of any 
kind, may also be extended on all or any of such rests or supports 
placed at suitable distances apart from each other in troughs or 
tubes of any kind; and such rests or supports may be used with 
great advantage in troughs or tubes already laid to support and 
insulate telegraphic conducting wires covered with gutta-percha or 
any perishable insulator, and keep them separate and apart from 
each other, though all in one cavity. 

In troughs of iron of suitable length a grooved or corrugated 
enamelled iron sheet is placed, as shown in Figs. 33 and 34, leaning 
obliquely from the middle of the bottom of the trough to the top of 
the side, and another sheet against the other side, and the two meet 
at the lower edges along the middle of the bottom of the troughs, 
and other such sheets being laid in like manner form ccntinued 
grooves or supports of enamelled iron. Into each of such supports, 
with the like proces: of stretching telegraphic conducting wires, a 
naked, uncovered wire is placed, which wire is insulated by the 





join it when laid down for use, is placed. On the upper edge of each 
side of the trough a groove, e, is made, the outer b y J of 
which is higher than the inner boundary g; and into these grooves 
two inverted flanges A of a lid i are placed, when the lid is put on 
and the trough is closed. The end of one length of lid, which is of 
the same length as the trough, closes against and on a line with the 
lid of the adjoining trough, and one end being furnished with an 
elevated projection 4, lies two or three inches over the adjoining 
trough and lid, and completes the socket of the Py 

Ina trench dug in the ground at any suitable depth, a trough, 
containing the rest or support, is placed, and into the socket end of 
the trough the non-socketed end of another trough is placed, and 
ordinarily cemented; and to make the joint water-tight, hot gas tar 
or resin is poured over it both inside and outside. 

Naked and uncovered telegraphic conducting wires, of any suitable 
size, either of copper or iron, or any suitable material, and of the 
number intended to be laid down, having been wound upon a drum, 
may be made fast at the commencement of the troughs by any 
simple or convenient means, and the drum rolled along over the 
— resting on the sides of the trench, until fifty or a hundred 
yards, or more or less, at soa, of wires have been unfolded off 

en takes one wire at a time just outside 





the drum. The inventor t 





enaniel on the metal. The troughs, if of iron, may be joined either 
with or without iron cement. 

The inventor does not think it possible, by any fair means, that 
moisture could get into the interior of troughs constructed with 
grooves in the upper edges of the sides, and well and properly laid 
and covered with the hot cement. It is only, therefore, on a supposi- 
tion that some imperfection in the work of laying and covering 
might occur, that he makes the provision of a syphon or plughole, 
shown at y, in Figs. 17 and 33, but which may be left out or used at 
pleasure. ‘Test boxes of stoneware or enamelled iron may be placed 
at suitable distances along the line with curved or hooked rests 
fixed therein, upon which naked or covered telegraphic conducting 
wires may be separately extended, supported, and insulated, and 
tested with facility. 

The troughs shown in the drawings are square or rectangular in 
their transverse sections, but, as before stated, they may be made of 
any suitable form, and the rests may be varied in shape to any 
desired extent, and also ge with notches, curves, or hooks 
separately, or a combination notches and hooks, or curves and 
hooks, or notches, curves, and hooks formed and arranged in any 
desired manner. 


FISHER’S WASHING MACHINES. 

‘ PATENT DATED 5TH JANUARY, 1860. 

Tuts invention of Mr. John Fisher, of Carrington, Nottingham- 
shire, relates to a novel contrivance of the om mae appareinn for 
washing, cleansing, or purifying clothes and other articles, or raw or 
manufactured goods, and it consists in combining with a tub or 
other suitable yessel, for containing the articles to be treated, a blow- 
ing apparatus for forcing atmospheric air or any suitable for 
pa ge bleaching, or otherwise treating the contents of the tub 
or vessel, whether soap ley, plain, or acidulated water or other liquor 
beemployed. He connects by means of small tubes or pipes the 
blowing apparatus with the tub or vessel (the blowing machine may 
either be a pair of double-action bellows, or any other apparatus of 
simple construction, capable of discharging atmospheric air or gas 
under the — pressure into the tub or vessel). The pipes may 
either enter the bottom or sides of such vessel, or both. For house- 
hold or laund purposes, this pee is set to work or put in 
actiog in the following manner :—The tub or vessel is partially filled 
with hot water, and the soap or cleansing mixture put into it, and 
the clothes or articles to be cleaned are then placed within the vessel, 
and the cover is put on, whereupon the blowing apparatus being set 
in motion by working the lever or handle, the air is forced through 
the liquor or liquid contents, and through and amongst the articles 
contained therein. This operation is continued until the required 
amount of cleansing or “ washing” has been effected, when the 
articles may be removed from the tub or vessel. For washing raw 
materials or manufacturers’ goods, the apparatus should be made of 
a suitably large size, and may be worked by steam or other power 
instead of by hand. For washing or for purifying the various 
articles for which such apparatus may be employed, the blowin 
apparatus may either inhale atmospheric air or any of the w 
known gases employed for purifying, bleaching, or discolouring goods 
or articles submitted to their action. 











Fig. 1 exhibits an end elevation of a machine, and Fig. 2 a side 
elevation ; Fig. 3 a plan of Fig. 2, and Fig. 4 a vertical section taken 
on the line A, B, in which views A is a hand wheel for working the 
rp B a half crank, C a connecting rod working on the pin 
of a half crank, and attached at the lower end to a forked arm cE 5 
giving motion to a vibrating bar D, pivotted in the side framing 


supporting the working parts of the apparatus; to this bar are 
attached three projecting forked arms E and F, F; these arms form 
part of the bar with which they vibrate. G, G, are rods attached at 
their lower extremity to the forked end of the arms F, F, and at 
their upper extremity to studs projecting from a plate H, which is 
secured to the bottom of the bellows J; K a pipe, down which the air 
or gas forced from the bellows passes to the under side of the bottom 
of the tub, or other vessel containing the clothes to be washed. From 
the main blast pipe K are led a series of small branch tubes, each 
tube having a nozzle L at its extremity passing through the bot!om 
of the vessel, through which nozzles L, i &c., the air enters, and is 
forced into and amongst the liquid and clothes contained therein, 
thus causing the ebullition of the liquid and the agitation of the 
clothes immersed therein, by which they become thoroughly cleansed 
— injury ; M is a cock for the discharge of the liquid from the 
vessel. 

It is well known that linen and other articles of clothing, when 
worn or exposed to the impurities of the atmosphere, become soiled 
through the deposit upon them of sooty and other extraneous 

articles, which, by the friction of wear, get rubbed into them, and 
ence require cleaning. It is claimed as the chief distinguishin 
feature in this invention, that the process employed for getting ri 
of such impurities is the reverse of that by which such articles do 
become soiled as above described, viz., by the agency of currents of 
air, which, being forced through the ley in which the clothes are 
immersed, the particles of dirt are, as it were, thus blown out or dis- 
charged from the fabric, and entirely removed’from the surface 
thereof by the action which ensues. Thus all impurities are entirely 
removed without the direct application of force and violent rubbing 
to the articles immersed, so that by the use of this machine all kinds 
of wasbing, from the coarsest to the finest of linens, the fabrics of 
old garments, or those of the most delicate tissue, may accom- 
lished without injuring the articles in the slightest degree; also no 
uttons are rubbed off, and the saving in soap is very great. 








Userut Discovery.—Among prizes recently given in Paris for 
useful discoveries and applications, we find one awarded to M. Oudry, 
who has a process for coating sheet or cast iron with an insulating 
varnish, and depositing thereon a film of copper of any desired 
thickness, which is valuable for the preservation of iron columns, 
statues, fountains, and of iron things of any kind exposed to the 
air.—M. Thirault propares iron or steel in a way which produces a 
surface fit for ornamentation or colour, and unaflected by rust. The 
surface is converted by chemical action into hydratea peroxide of 
iron; and this, by plunging into boiling water, is changed to another 
form of oxide, which leaves a surface of unusual blackness, and of 
—_ a nature as to receive and retain the ornamental work to per- 
ection. 

How To PresERVE THE Pires oF your WATER C1sTERNS.—The 
late severe frosts of last November, in its results upon our domestic 
water supply, bursting water-pipes and driving us to stand-cocks in 
the streets was not creditable to us as a mechanical nation. There 
exists so simple a mode of nage age | water-pipes in houses from 
-bursting by frost, that I suspect the plumbers must be aware of it, 
and keep it carefully out of sight. It is to have a small spherical 
cistern of thin copper attached to the lower part of the water-pi 
and a gas burner fixed below it. If, when the frost comes off, the 
gas jet be lighted, the effect will be that the cistern will become a 
boiler on a small scale, circulating sufficient warmth through the 
pipes to prevent the action of the frost either in stopping the supply 
or in bursting the pipes. Every household might be saved from 
winter’s mishap in this simple mode without the unsightly process 





of haybanding their service pipe.—Once a Week. 
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BENOIST’S VOLTAIC BATTERIES. 


Parent DATED 23aD December, 1859. 











TueEsE improvements of M. Benoist, of Paris 


Mennons), 


FiG.4. 


poses; A, B, C, D, is a vase of 
tinned copper or other suitable 
metal, closed by a lid E, F, of the 
same reget with an open- 
ing at G, G;"Z, Z, is a disc of zinc 
fitted in the centre with a stalk of 
the same metal in which is fixed a 
small tinned copper rod M, K, 
threaded at the top. This rod 
through a plate or socket of non- 
conducting matter H, H, and screws 
into a similar plate I, I, above the 
lid; a small metallic capsule O, P, 
charged with the salt of lead, is 
laced at the bottom of each vase. 
he contacts may be made by 
metallic springs, as in Q, or by 
binding screws, communicating on 
one hand with the lid E, F, and 
on the other with the copper rod K 
of the zinc plate. In some cases it 
may be useful to inte @ porous 
diaphragm (paper or thin clay) be- 
tween the zinc and the metallic salt. 

Fig. 6 represents another arrange- 
ment somewhat similar in form to 
the Daniell’s ay. at present in 
general use. A, B, C, 5 bevend 
of glass, porcelain, gutta-percha, or 
other suitable non - conducting 
matter; E, F, G, H, is a cast zine 
cylinder, the upper edge of which is 
ee and cemented to the 
vessel A, B,C, D; K, L, M, N, is 
an ordinary porous tube filled with 
the metallic salt reduced to paste ; 
O, P, is a cylinder formed of an 
alloy of lead and tin; R, 8, is a 
stopper by which the apparatus is 
closed. 

When feeble quantities of electri- 
city are required for experiments of 
short duration, an apparatus similar 
in form to the primitive column of 
Volta, may be composed of alternate 
discs of leaf copper, zinc, and un- 
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ewtet by Mr. | sized paper, the latter coated on one side with the lead salt reduced 
consist, first, in the employment in voltaic batteries of | to paste, and moistened for use by a saline solution. 


These discs 


slightly soluble metallic salts. Secondly, in the combination of bat- | may be superposed in any number, according to the intensity re- 


tery apparatus in which these salts are used. aye ¥ 

Fig. 1 of the accompanying engraving represents in its simplest 
form a voltaic battery comprising these improvements. A, A, are 
shallow capsules in zinc, tinned in the inside, nested one within the 
other without metallic contact, and maintained in position by brackets 


fitted to the non-conducting support B, B. On the tjnned bottom of 


each of these cells is placed a layer C, of one of the slightly soluble 
metallic salts, such as chloride or sulphate of lead, over which is 
poured any suitable exciting solution. The required number of these 
cells being nested one within the other and secured, as in the engrav- 
ing, the battery is completed by metallic conductors, soldered or 
otherwise-attached to the first and last of the range. Fig. 2 is a sec- 
tion of another form of battery on the same principle. A, B, C, D, 
E, F, are shallow vessels in tinned iron or copper, the bottom of each 
of which is provided with a plate of zinc as in L H.; G, I, K, are 


earthenware vessels glazed only on their upright sides, the bottoms | 


being left as thin and porous as possible. In some cases the bottoms 
may be entirely dispensed with, a simple projecting ledge being 
reserved within each vessel to serve as support. A few orifices for 
the escape of the disengaged gases may be formed in these vases at 
any convenient part. ‘To charge this pee when long-continued 
action 3: desired, a quantity of pulverised sulphate of lead is reduced 


| quired, the contacts being made at each extremity of the pile by 
metallic strips of any suitable form. 








Tae Russian journals mention the discovery of a large lake in 
one of the provinces of the Amoor. It bears the name of Nor- 
Naissan, is situated between 47 deg. 50 sec. and 48 deg. 30 sec. N. 
and 99 deg. and 106 deg. 30 sec. E., to the south of the chain of the 
Altai, in the Chinese Djeingarie. The length of this piece of water 
is 138 kilometres —— of a mile each), and its breadth varies 
from 16 to 21 kilometres. It is frozen from November to May. 
The immense abundance of its fisheries immediately attracted a 
great number of Russians to its banks, and by means of arrange- 
ments entered into with the Chinese authorities they have definitivel 
established themselves there, and live on the most friendly terms with 
their neighbours. 

FAtiine Stars anp Auvroras.—It is well known that one of the 
two great periods of the year at which a considerable number of 
falling stars are perceived, apparently issuing from the regions of 
Leo and Perseus, is that comprised between the Ist and 15th of the 
present month. The Academy of Sciences has now received a com- 





to a paste with water or with a solution of common salt or sulphat 
of zinc, according to the intensity required. A portion of this paste 
is spread on the Bottom of each porous vase, the latter being previ- 
ously moistened. The metallic capsules are then placed in position 
with their zines, and the battery is completed by the superposition 
of any required number of these elements, the connections being 
made as above by metallic strips or binding screws in communica- 
tion with the first and last capsules of the series. : 

When a temporary current of high intensity is required, the 
arrangement should be reversed, the zinc plates should be soldered to 
the under surfaces of the metallic capsules, and the bottoms of the 

rous vessels be pierced with holes or entirely removed. The sul- 
phate of lead should be —— by a mixture of sulphate and 
chloride, or even by the chloride of lead alone, and the exciting 
solution be strengthened by additional quantities of saline matter. 
In this arrangement the energy of action is only obtained at the 
expense of its constancy, as the reduced lead is in the long run 
precipitated on the zinc plates in filaments, which, descending to 
the layer of lead salt beneath, finish by forming a direct communi- 
cation between the separate elements of the battery. 

Fig. 3 ——— another arrangement more specially applicable 
to the production of energetic currents. A, B, C, are v in 
earthenware, porcelain, glass, gutta-percha, or other suitable non- 
conducting matter, in the bottom of each of which are formed two 
or three apertures, as in E, E; G, H, are plates of carbon coated 
with a mixture of stearine and graphite, and carefully cemented to 
the bottoms of each of the bowed A, B,C. On each of the project- 
ing ledges X, X, is placed a sheet of zinc provided with metallic 
springs, as in L, L, by means of which the contacts are made. As 
in the arrangements before described, - number of these elements 
may be superposed to form a voltaic column of the power required. 
In this combination the charge should be composed of fused chloride 
of lead in se map with a saturated solution of chloride of sodium, 
or other similar exciting fluid. The zinc plates should be amalga- 
mated; a small quantity of sulphate of mercury may be added to 
the saline solution to maintain the amalgamation and prevent as far 
as ible the adh of the red dead When expense is not 
looked to, the chloride of lead may be entirely replaced by the sul- 
phate of mercury, or other slightly soluble salt of the same base. 

Fig. 4 represents another form of column battery for telegraphic 
and similar eee A, B, C, D, are capsules in tinned copper or 
other metal, in the bottoms of which are placed the layers of salts 
of lead, covered, if desired, by porous pe age: 1, E, F}, are 
plates of zinc, in the centre of each of which is cast an upright 
stalk G. These plates of zinc should be pierced with a number of 
holes to prevent the ——— of the exciting solution when 
mounting the battery, and to give passage to the gases disengaged 
during the working; H, H, H, ere metallic lids, in the centre of 
each of which is an giving passage to the knobs I, I, I, of 
the connectors J, J, J, the latter formed of thin metallic plates or 
bands in contact with the bottom of each capsule. These openings 
should be lined with gutta-percha, caoutchouc, or other insulating 
matter, to prevent metallic contact between the lids and the con- 
nector knobs I, Onthe upper surface of each lid is placed a sheet 
of insulating matter K (gutta-percha, for instance), also pierced at 
the centre. To mount y | required number of these elements it is 
simply eran | to pass the knobs I of the connectors J, through 
the apertures of the insulating sheets K and the lids H till they 
meet the stalks G of the zinc plates D:, E, F', where they are 
secured either by screw sockets or other suitable contrivance. The 
series of elements thus connected are mounted on the wooden sole 
plate L, and maintained in pesition by uprights, as in M, M, 
adapting in the projecting stops O, cast or sol on the outside 
of the vessels A, B, . The arrangement is completed by 
metallic conductors communicating by binding screws or otherwise 








with the tinned vessel at 
Sesusias vi one extremity of the column, and with the 


Fig. 5 represents a miniature battery for medical and similar pur- 


tion from M. Coulvier-Gravier on the subject, from which it 
appears that from the 13th of July to the 12th of August, the 
number of these meteors observed by him amounted to 507, of which 
no less than 174 fell on the 9th, between 9} p.m. and 45 minutes past 
midnight; on the 10th the number was 181, and on the 12th, 46. 
On the 13th of July the average number per hour was 2}; on the 
9th of August, 62; on the 10th, 54; and on the 12th, 25. The 
general average of the 9th, 10th, and 11th is this year 52-2, being 
more than last year. It had been observed during the last few 
years that the average had been decreasing ; this year seems to indi- 
cate the commencement of an increasing series; should this be borne 
out by further observations in subsequent years, it will be ascer- 
tained that the average number of falling stars in August follows a 
law of alternate i dd Notwithstanding the un- 
favourable state of the weather, M. Coulvier-Gravier was enabled to 
observe three successive auroras on the nights of the 9th, 10th, and 
11th inst., a fact which goes far to confirm the opinion of some 
meteorologists, that the phenomenon of the falling stars is intimately 
connected with the Yer of the aurora borealis. The first of 
these auroras lasted from half-past nine p.m. to eleven, and occupied 
an arc of 45 deg. in the heavens, from Capella to Lambda Urse 
Majoris. The altitude of the arc was 20 deg. at its maximum. The 
aurora of the 10th lasted from a quarter past nine p.m. till two 
o’clock past midnight, comprising an arc of 100 deg., with a maxi- 
mum altitude of 45 deg., and extending from Capella to Zeta of 
Bootes. Lastly, the aurora of the 11th comprised an arc of not less 
than 120 deg., extending as far up as the Polar Star, and spanning 











the sky from Arcturus to Iota of Auriga. As the aurora was this 
time veiled by cirrous clouds, M. Coulvier-Gravier concludes that 
the region in which auroras are formed lies necessarily beyond the 
region of that kind of cloud. 


Frencu Acapemy oF Scrences.—At a late sitting M. Wurtz 
read a paper on the transformation of olefiant gas into various com- 
plex organic acids, by synthetical operations, during which the 
olefiant gas was successfully transformed into bromide of ethylene, 
glycol, and oxyde of ethylene. M. Leplay sent in some chemical 
researches on the beetroot, leading to the following results:—1. The 
leaves of the plant, while in a state of vegetation, do not present 
any characteristics corresponding to the rich of their juice in 
saccharine matter; 2. The round and forked kind is richer, by 1 per 
cent., than the long and fusiform kind; 3. The beetroot, completely 
covered by the soil, is richer by 50 per cent. than that which has 
pany grown up higher than the soil; 4. The short-collared kind 

richer, by 2 per cent., than the long-collared kind; 5. The 
beetroot cultivated in a calcareous soil is richer than that cultivated 
in any other; 6. The heavier the roots are, the r is the loss of 
power in the soil to produce rich beetroot; and hence the cause of 
the saccharine richness of the beetroot lies in the soil. M. Fascoli 
communicated the results of various experiments to ascertain the 
power of the sesqui-oxyde of iron as an antidote against arsenious 
acid. Out of fourteen dogs, five, to which the antidote had not been 
administered, died; of the remainder, treated with the antidote, 
only two died. M. Alciati wrote to ask whether his preventive 
method against the a had succeeded better than 
> France, since in Piedmont it had. M. Payen, one of 
the commissioners entrusted with the examination of M. Alciati’s 
paper on the subject, announced from his place that the commission 
was not favourable to that method. M. de Luca sent in a paper 
from Pisa on the old dispute as to whether atmospheric air contains 
any iodine or not. His experiments all tend to a negative con- 
clusion. MM. Farnham, Maxwell, Lyte, and Michelier sent in a 
series of photographs of the late solar ecli » taken on the Pic du 
Midi, in the Pyrenees, at an altitude of 2,400 metres above the level 
of the sea. At that height they had, during the eclipse, a plain of 
clouds under their feet. These clouds gradually rose as the 
obscuration proceeded, and attained their maximum height exactly 
- eae the maximum occultation, the eclipse not being total 

re. 








WILSON’S BREECH-LOADING FIRE-ARMS. 
PATENT DATED l4tuH January, 1860. 


Tris invention of Mr. Thomas Wilson, of Birmingham, consists, 
firstly, in the method of constructing the breech ends of breech- 
loading fire-arms, and the connected therewith, for opening and 
closing the breech ends, illustrated in Fig. 1 of the accompanying 
engraving, which represents in vertical longitudinal section a portion 
of a rifle constructed according to this part of the invention. 
Breech-loading fire-arms constructed according to this part of the 
invention are adapted for the use of sealed cartri having an 
expanding wad. The inventor makes an elongated breech a to the 
barrel 5, which breech may be plugged at c, or left open if preferred. 
On the upper side of the elongated breech a an opening is 
through which the cartridge is introduced into the barrel 6, and into 
which the block or stopper which closes the breech end of the barrel 
during firing enters, as after explained. An arm or lever @ is hinged 
to the top of the barrel at e, and on the other side of the arm or lever 
is a solid block or stopper f. When the lever dis throwa back, as 
indicated in dotted lines, the elongated breech a is open, and the 
charge may be introduced into the elongated breech end and pushed 
forward into the barrel 6. On shutting down the lever d the block 
or stopper f is es t into the elongated breech a, and made to close 
the end of the barrel, as represented. The arm or lever d and block 
or stopper f are fixed during discharge by means of a cotter or bolt g, 
which cotter or bolt eae transversely across the elongated breech 
a, The cotter or bolt g passes through openings in the sides of the 
——— part a, and takes into a groove in the end of the ome 
or block f The block or stopper f is thus fixed down vay is- 
charge, and firmly supported os the elongated breech. After firin 
the cotter or bolt g is withdrawn, and the arm or lever d and block 
or stopper f raised for re-charging. The end fa of the block or 
stopper f is made conical, and embeds itself against a conical seat 
formed in the end of the barrel 6. The arm or lever d and block or 
stopper f may work in a horizontal instead of a vertical plane. 
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The invention consists, secondly, of the method of csostounins 
the breech ends of breech-loading fire-arms, and the parts connec 
therewith, and for opening and closing the breech ends illustrated in 
Fig. 2, which represents in horizontal section a portion of a 
Breech-loading fire-arms constructed according to this part of the 
invention are suitable for use with open-ended cartridges, without 
wads, or with loose powder. At the breech end of the barrel A is an 
enlarged part i of sufficient size to receive the movable breech or 
charge chamber &. The charge chamber & is in internal diameter 
somewhat larger than the bore of the barrel A. On the side of the 
enlarged part i is an opening of such a size as to permit the charge 
chamber & to readily pass into and out of the pm geste through 
the opening. The movable breech or charge chamber & is hinged to 
the barrel A at J, and by turning it upon the hinge at 4, the movable 
breech or charge chamber may either be introduced into the 
enlarged part i of the barrel as represented, or be withdrawn from 
the enlarged part of the barrel with its open end turned from the 
muzzle of the gun as indicated in dotted lines. When the movable 
breech or charge chamber & is situated in the enlarged part i of the 
barrel as represented, it constitutes the closed end of the barrel. The 
percussioning may be situated on either side of the movable breech 
or charge chamber k. It is fixed in its place during discharge b 
means of the screw bolt n working in the solid end o of the enl 
part i of the barrel. By turning the screw bolt » by its thumb 
plate p, the end of the screw bolt is made to bear against the closed 
end of the charge chamber &, and thereby to fix the charge chamber, 
and transfer all strain from the joint at 7 during discharge to the 
solid end o of the enlarged part of the barrel. In order to fire the 
rifle, the movable charge chamber is turned from out of the enlar 
part i of the barrel into the position indicated in dotted lines. ‘ 


cartridge is torn and introduced into the charge chamber, the open 
end of the cartridge being introduced first. The charge chamber is 
then turned or shut into its place in the enl part ¢ of the barrel, 


and fixed by the screw bolt n as described and represented, when the 
rifle is ready for discharge. Instead of fixing the charge chamber & 
by means of a screw bolt n, a wi ora bolt similar to that re- 
presented at g in Fig. 1 may be employed. 








Frencu Piatep Vesseis.—Another iron-plated frigate, the 
Pallas, was successfully launched on Saturday last, at Lorient. She 
is to mount thirty-four rifled ag heey her engines are to be 600- 
horse power. France now has three of these formidable engines 
afloat. One of them, La Normandie, is fitting out at aes 
the second, La Gloire, is now on her experimental cruise, and the 
Pallas is to be got ready with the utmost despatch. The French 
have got the start of us, but we shall not suffer for the delay, as we 
shall be able to take advantage of all the improvements which have 
been made recently, not only in the manufacture of iron plates, but 
of the mode of placing them on the ships’ sides.—Army and Navy 
Gazette. 

Sr. Swirrmy Drriep.—There is now before the Academy of 
Sciences, at Paris, “a wonderful invention” of Mons. Helvetius 
Otto, of Leipsic, by which he promises to “insure fine weather.” 
He erects a platform at a considerable height in the air, on which 
he places a “ propeller,” or huge bellows, worked by steam. With 
these bellows, which are “very powerful,” he blows away the 
clouds as they gather; and, as rain comes from the clouds, it must 
necessarily follow that where clouds are not allowed to gather there 
can be no rain. He maintains that if a certain number of his “rain 

lers,” or “ pluvifuges,” as he has named t are placed at 
ntervals over the city, he can provide for the inhabitants a con- 
tinuance of fine weather, and a certain protection from 
showers and muddy streets, so long the terror of fair 
The poor inhabitants of adjoining towns would be to be 4 
What would, become of them? As for the pluvifuge pr 
their motto ought to be “ Aprés nous le déluge.” Victims, however, 
as we in land have been of late to wet weather, still we cannot 

renchman's “ pluvifuges,” inasmuch as France itself has 

ae hs nc mee saan least the northern parts of 
tom, 
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LAW INTELLIGENCE, 


Tue Liverpool Assizes, which were brought to a close on Saturday, 
comprised two patent causes of some importance and interest to 
parties engaged in the manufacture of steel. The first of these cases 
“Mayer v. Spence,” occupied a considerable time. The plaintiff 
complained of an infringement of a patent which he had taken out 
for the manufacture of steel. It was stated by his witnesses that 
his peculiar manner of making steel was an adaptation of the 
ordinary puddling furnace for ae iron and the manufacture of 
steel, by one process. The specification of the patent, which was 
taken out by the late Ewald Riepe, described the mode of using 
the damper on the top of the furnace to regulate the heat b 
the exclusion of the oxygen, covering the molten mass wit 
fused cinder for the promotion of the same object, and the manner 
in which the metal was to be formed into balls at the bottom 
of the furnace and taken to the hammer. The specification stated 
that the process described was not known before the year 1850; but 
the learned counseller for the defence (Mr. Knowles) controverted 
that assertion by referring to scientific works of dates antecedent to 
the date of the patent, and produced evidence to prove his assertion. 
In the first place, however, an objection was taken to the sufficiency 
of the s ideation of the patent, on the ground that the “ final pro- 
cess” of the manufacture was described in an obscure and contra- 
dictory manner The patentee said the metal was to be kept in the 
furnace until it attained a heat of cherry redness, or was up to the 
welding heat of shear steel ; and it was submitted that there was such a 
vast difference in the two degrees of heat, that the true degree neces- 
sary for carrying out the process could only be ascertained by experi- 
ment, which was of course fatal to the sufliciency of the specification, 
which ought to have placed the matter beyond dtapute or question, 
or the necessity of experiment. The learned judge (Wilde) ruled 
that the “balling” of the metal in the furnace was to be taken as 
the “final process,” Dr. Lyon Playfair, of Edinburgh, was examined 
at great length by Mr. Knowles. He referred to the various scien- 
tific works upon the manufacture of steel, particularly to the im- 
portant operation of excluding the atmospheric oxygen from the 
surface of the metal when it was in the condition known as boiling. 
He had never known that it was essential, at the critical moment of 
the conversion of steel in the furnace, that the temperature should 
be low. He had read Riepe’s specitication, but had not tried to 
work it; but in his judgment, if the directions given in it were fol- 
lowed, steel could not be produced—not at the temperature of cherry 
redness. The temperature of redness was about 1,000 deg., whilst 
the temperature at which iron weuld melt was about 2,700 deg. A 
poker in a common parlour fire would be at a cherry redness, but it 
would not melt. ‘The witness said he had witnessed and taken part 
in the experimen's at the defendant’s works—which the gentleman 
ocumainel for the plaintiff said was the same process ss that described 
in Riepe’s specisication—and he differed from them in one important 
particular. He noticed that the melting heat of the furnace was a 
strong white heat. If it had been only of a cherry redness when 
the metal was “ balled,” he would have been able to see into the 
furnace without difficulty; but in this case he could not do 
so until his eve became practised. He had examined the pro- 
ces3 used by Mr. Spence, and in his judgment it was essen- 
tially different from that patented by Kiepe. In his opinion 
Mr. Spence’s process possessed a great advantage beeause it 
was best that the final process should be carried on at a high tem- 
perature, if they could avoid oxygen in that high temperature. 
Professor Calvert, of the Royal Institution, Manchester, and Mr. J. 
A. Longridge, C.E., were examined, and cprroborated Dr. Play fair's 
testimony. Mr. Spence, of Liverpool, th@@efendant, deposed to the 
manner of making steel at his works, and also stated that he had 
tried Riepe’s process, and could not make steel by it. The most im- 
yortant evidence for the defence was given by Mr. Joseph Beazley, 
ironmaster, who proved that prior to 1850, the date of the patent, 
he. had manufactured in the puddling furnace at the Smethwick 
District Ironworks, near Birmingham, a metaljwhich was denomi- 
nated steel, or bright iron, and this product was obtained by the use 
of the damper, the layer of cinders, and the balling, as described 
in Riepe's specification, with the important difference that the 
heat was much greater. That metal was really puddled steel, 
had been used in the manufacture of gun barrels, and even of 
chisels, and hundreds of tons had been produced at the works 
before 1850. He commenced the manufacture in 1845. With all 
deference to the witnesses who had spoken the previous day, he 
did not think that what they said they had achieved—namely, 
the production of steel from iron heated to cherry redness—-could be 
done, but he had not tried the experiment himself. The learned 
judge interposed, and asked the Solicitor-General if he intended to 
go on with the plaintift’s case. Unless they could prove that the 
ast witness's testimony was an entire falsehood, the process he de- 
scribed appeared to embrace the whole claim of the patentee. The 
Solicitor-General asked that another witness might be called. Mr. 
Sully, of the great firm of Solly Brothers, of Tipton, in Staffordshire, 
gave evidence in corroboration of Mr. Beazley. The Solicitor- 
Géneral then agreed to accept a nonsuit, the parties to have leave to 
move the Court of Exchequer upon the learned baron’s ruling as to 
the specification, and with the proviso that the case was not to be 
sent to a new trial unless the court were of opinion that, assuming 
the defendant’s evidence to be correct, there was still some question 
as'to the novelty of the patent fit to be submitted to the jury. A 
nonsuit was also accepted in the case of Mayer against Frith and 
another, of the same nature, 


-—— 





Prorosep New Srreer rrom Coventry-street.—A plan is 
under consideration for a new street commencing from Coventry- 
street, passing south of Leicester-square, and in a south-east 
direction, and continuing along Orange-street at the back of the 
National Gallery, and in a line with King William-street. The plan 
has the support of the parishes of St. James and St. Martin. Funds 
to carry it out are in hand.— Builder. 


_Eveuisi Anp American Raitways.—Even with these qualifica- 
tions, we English, who take so t a pride in the prosperity of our 
country, in the returns of capital invested upon our own land, aod in 
the certainty of our commercial transactions, may look with some 
respect upon the actual results of railway enterprise in the United 
States, Considering the immense spread of the American territory, 
it is not surprising that the extent of railroads should exceed ours as 
it does—26,210 miles there against 9,119 here. But the comparison 
holds good even with regard to population: for every million of 
ee in England, there are 378 miles of railway open; in the 

Jnited States, 674. ‘Che Americans manage to make their railways 
cheaper for all classes: the average charge for first-class carriages in 
England is 2d. per mile; in America, ld. The charge for second- 
class passengers there is one-third of our ave’ and for third class 
passengers a trifle more than one-third. Yet it is notorious that in 
convenience and comfort the American carriages greatly exceed the 
English. The total cost of all the railways in use in England is 
£304,000,000, in America, £216,000,000, There, 26,000 miles have 
cost little more than two-thirds of the money paid for 9,000 here. 
In America there has been a larger draught upon capital for the 
purpose of construction and working, and what are the returns ? 
Captain Galton states the nett earnings for English railways at 
4-1 per cent., for American railways at é7 per cent. If we compare 
the aggregate of several railways in the two countries, the results 
are even more striking. We take fifty English railways, including 
the metropolitan lines, end fifty American railways in what we may 
call the midland district. Here we find that, as usual, the cost of 
the English exceeds the American, being £247,000,000 sterling here 
against £54,500,000 there. The gross revenue in England is 

20,000,000, in America nearly £9,250,000. The regate nett 
revenue in England is £10,500,000; in America, nearly £4,500,000. 
pee: Aan 8 is = tw +t r ~*~ — that is the point which 

rns the sharcholder—it n England, 4:2 i 

America, 8-06 per cent.—Spectator. ” aie 





RAILWAY MATTERS. 


Eastern Counties.—The half-yearly meeting of this company 
was held last week at the London feven, Mr. H. Love in the chair, 
who, in moving the adoption of the report, said he had no doubt they 
would find the accounts clearly stated and the report full and explicit. 
There were, however, a few explanations he had to give with a view 
to put them in possession of all the facts the directors possessed. On 
looking at the revenue accounts for the past half year, they would 
perceive that there was an increase of £25,000 in the receipts ; and, 
on the other hand, the additional expenses amounted to nearly a 
similar amount; and it would appear, that although they had received 
a larger amount of traffic, the dividend remained stationary, which 
arese from an increase in their expenditure. With regard to the 
result of the half year they had no great reason to complain, for they 
could not add to their goods and mineral traffic on the line without 
adding to their expenses. ‘They had an increase of £10,000 in the 
= traffic. With regard to the passenger traffic, complaints had 
n made at the last meeting that the directors had not promoted 
that traffic, and that they had not stimulated or encouraged it to the 
necessary extent. Such statements had also been made by the 
Chairman of the Eastern Union and Norfolk Companies. All he 
could say was that the directors had given every encouragement to 
the traffic, and great care was taken to provide a train service to 
develope it if it could be obtained. It was, however, impossible for 
them to contend against the bad weather, which had been almost 
unprecedented during the past half year, and had had a most injuri- 
ous effect on their tratlic. The increased service had involved 
increased expenses. They had established 27 distinct branches of 
excursion traflic over their lines, and if they compared the fares 
charged and the distances run they would be found second to no 
other line in England for accommodation to the public. They had 
thus added to their working expenses without having the benefit of 
the increase in their receipts which they had a right to expect from 
those exertions. ‘There was another matter that merited attention as 
ressing on their working expenses: it was the circumstance of the 
‘ast Suffolk lines being open for traflicin the past half year, but not 
at the corresponding period of last year. The Eastern Counties 
Company worked that system of lines on certain terms, and in addi- 
tion to the cost of working 2 per cent. was charged for the use of the 
working stock. The receipts on the Eastern Counties’ lines averaged 
£50 per mile per week, while the receipts on the East Suffolk lines 
varied from £10 to £12 per mile per week. A percentage of the 
receipts from those lines was allowed for certain traffic, and it was 
evident that all those things must press on the question of working 
expenses. Notwithstanding that result he was satisfied that the 
arrangement with the East Suffolk Company was dictated by a sound 
policy, and their duty to the company in preventing competition would 
dictate the same thing to be done again. He found that the East 
Suffolk Railway was an accomplished fact, and in some respects a 
competing line to theirs; they felt that if they did not work 
it a conflict would have arisen for the trafic in the district. 
That would account for their dividend being stationary on the 
present occasion ; but, under the circumstances, as the traftic became 
developed, the extra expenses on this account would become less 
and lessevery half year. They might fairly expect that each half 
year the receipts of this new undertaking would increase, and the 
expenses diminish in proportion. With regard to the capital account, 
there was an expenditure of £5,125 for new works, of which £2,670 
was for erecting a new station at Stratford, with approaches, which 
had been found to answer very well. ‘The station now abutted on 
the main road was more convenient, and had increased the receipts. 
There was a sum of £11,065 charged for the improvement of bridges, 
and a considerable outlay for materials, He believed they had a 
larger proportion of wooden bridges on their line than any other 
company. Those wooden bridges were being replaced as rapidly as 
possible with either iron, brick, or stone structures, The additional 
outlay for those materials was charged to capital, and the remainder 
to revenue, which, no doubt, would benefit to some extent in future 
years by a decreased cost of maintenance. The other item of ex- 
nditure on capital account was for four new engines to work the 
ast Suffolk lines, and those were all the additions to capital account 
during the half year. The permanent-way had been greatly im- 
proved and was now in a most satisfactory state. The locomotive 
depariment was also well maintained. He then adverted to the 
proceedings in Parliament during the present session. The Norwich 
and Spalding scheme for an extension from Sutton Bridge to Wis- 
beach was defeated by the opposition of local parties; the Waveney 
Valley Extension from Bungay to Beccles was passed; the Somer- 
sham and Holme Railway Bill was withdrawn; the Sudbury, 
Melford, and Clare line was not opposed by the directors, because 
it was a local line and would become a feeder to their main line; 
the Thetford and Bury line was opposed by the directors and 
defeated in the Commons ; the Epping Extension from Ongar to 
Dunmow had passed. It might surprise them to know wh» had got 
up that line, which would pass through a district without a popula- 
tion or manufactures to require it, and being in the neighbourhood 
of their own line. It was promoted by Mr. Cubbold, the chairman 
of the Eastern Union, and Mr. Bidder, the chairman of the Norfolk 
Company. He did not know their motives, but could only state the 
fact. here such gentlemen exerted their influence others followed 
the example, and injurious lines were sanctioned. With regard to 
the Bedford and Cambridge line, the Eastern Counties had 
abandoned the making of a similar line some years ago, and 
the directors did their best to oppose that scheme, and also the 
Epping lines, because it appeared that continual attacks on the com- 
ny’s district were being organised. The real necessities of the 
istrict could easily be supplied without these dangerous projects. 
Various schemes were afloat under pretence of affording local accom- 
modation, but they were probably promoted for other purposes. The 
directors were ready to afford every requisite local accommodation 
so as to increase their traffic, but not to injure it. With regard to 
the amalgamation of the associated companies, it was quite evident 
to the directors that every means should be devised to bring about 
its completion. ‘The directors felt contident that the Board of Trade 
would discharge its duty in every respect, and every means would 
be taken to bring so desirable a matter to a conclusion. The Chan- 
cery suit mentioned in the reports of the Eastern Union and Norfolk 
Companies did not rest with the Eastern Counties Company, who 
had returned answers to all the questions which had been put. The 
delay was with the other companies, in answering the cross bill that 
had been filed. So long as individual and separate interests existed 
among the associated companies the management could not be 
coequal. He then adverted to the late accident at Tottenham by 
the breaking of a wheel tyre. The directors regretted the result, 
but were at the same time satistied that no human being could have 
prevented it. It was known that accidents of that kind frequently 
occurred on lines of railway, but fortunately seldom when passing 
through a station. Under ordinary circumstances the steam was 
turned off, and the train stopped. He had been in trains when two 
accidents of the kind had occurred without injury to any one. One 
case in respect of that accident came before the court in July, and 
the verdict was given against the company. The verdict not 
being in accordance with the evidence, the directors felt it their 
duty to go before the four judges for a new trial to be granted. 
They only took that course in justice to the shareholders. They 
endeavoured by every nicans in their power to promote the pro- 
sperity of the line and to be peace with all other companies.— 
Mr. Ainslie contended that several items charged against capital 
should have been charged against revenue. The working expenses 
were higher than they ought to be, and no one could understand 
the stores accounts.—Mr. Thorpe said that charges for the repair 
and restoration of the works ought to be paid out of revenue, They 
had been taxed heavily for the former neglect and depreciation of 
oe ene and works, and he trusted the present directors 
id never allow anything of the kind to happen in future. He 
thought they should pay everything requisite for the restoration of 
the stock and line out. of current revenue, and not out of capital. 
He hoped they would continue to work the trains properly, with a 
view to develope the traflic, and he trusted they would not be 





tempted to put anything to capital which ought to be charged 
against revenue.—Mr. Dawson considered the various items in the 
accounts charged for gatekeepers’ cottages, &c., were too high. He 
objected to expending so much as £2,760 on a new station at 
Stratford.—Mr. Gamble thought it very proper to charge the diffe- 
rence of cost between wooden bridges and stone or iron bridges and 
the rest to revenue. He wished to impress on the directors the 
desirability of the associated companies coming to terms.—The 
chairman quite agreed with the last speaker. No one was more 
anxious than he to bring about a settlement of differences. It was 
provided that if the five ee could not agree the propositions 
were to be referred to the Board of Trade, and he had no doubt it 
would be taken up by them with great spirit. It would be desirable 
to carry out the amalgamation as early as possible. He could assure 
Mr. Dawson that every care was taken to have the work done as 
low as possible. The improvement of the old cottages by additional 
rooms was a work of necessity. He forgot to mention that with 
ee to the Epping lines Mr. Bidder had promoted a line from 

oodford to the Tilbury Railway, with a view to avoid the Eastern 
Counties line in obtaining access to London. That could not be for 
the inter€st of the associated companies.—The report was then 
— and a vote of thanks to the chairman concluded the pro- 
ceedings. 

Bristot AND Exeter.—The half-yearly meeting has been held 
at Bristol ; Mr. J. W. Buller, M.P., in the chair. The chairman, in 
moving the adoption of the report, said he thought the proprietors 
would agree with him that the accounts were of a satisfactory cha- 
racter as concerned the past half year, and were also encouraging as 
to the future. The capital account, he thought, stood in a very 
satisfactory position. With regard to the sum expended on capital 
account during the last half year, it was about the ordinary amount, 
and was something under £20,000. The proprietors would observe 
that the principal outlay had been for carringe stock. This addi- 
tional carriage stock had been rendered necessary by an increase of 
traflic, which, no doubt, was attended with great advantage to the 
company. ‘There was a considerable sum charged in this item for 
stock which was not already delivered, but which would probably be 
delivered in the course of the present half-year. There was a sum 
charged for the diflerence in value between the iron and timber road. 
From the experiments which had been made, the board thought the 
alteration would be very beneficial to the company, and, having tried 
the experiment on several miles, they intended to give it a further 
trial before proceeding further with it, though they believed that a 
considerable saving would be effected by the adoption of this new 
and improved system of permanent-way. He thought he might 
congratulate the proprietors on the revenue account, because it pre- 
sented many features of a satisfactory character. The increase was 
considerable, and was spread over nearly all the different sources of 
receipt. There was an increased receipt shown under the headings 
of passengers, goods, parcels, and mails, which was in itself highly 
satisfactory. On the other hand, while there was a considerable 
increase in the gross receipts, it was fair to observe that the net 
profits had not increased at all in the same proportion. But that 
fact was not at all one of a discouraging character. There had been 
a considerable reduction in the passenger fares, which was a sub- 
ject of great importance to the company, and of great benefit 
to the public. At the same time it must be remembered 
that this change had come into operation under exceptional 
circumstances, because the receipts had been affected, and were 
at this moment affected, far more by the extraordinary bad 
weather than by any competition which had taken place at 
Exeter. It was, of course, impossible to anticipate what might be 
the future effect of the competition, but they had great reason to hope 
that it would not at all prove seriously injurious to the interests of 
this ———. At present, as far as their inquiries had gone, they 
had not been able to trace any serious injury from that course. On 
the other hand, by opening up a large district of country hitherto 
without railway accommodation, there had been a large increase of 
traffic on the line at various points, and they believed that both in 
goods and passengers they were beginning to feel the effects of this 
extent of country being now brought within railway accommoda- 
tion. The receipts for the current half year showed a very good 
result. The arrangement which had been made with the London 
and South-Western Company appeared to be working very satis- 
factorily. It appeared to be based upon the soundest rinciples, 
and he had reason to believe that it was working in the manner 
which had been anticipated by the directors. The negociations had 
been conducted in the most friendly spirit, and during the short 
time the two companies had been working together nothing had 
occurred to alter that harmony which happily existed between them 
and which they were most anxious to cultivate. The system of 
competition between railway companies appeared to be better 
understood now than it was in former periods, and railway com- 
panies found that it was better to agree on fair terms, and to 
establish a competition which should prove beneficial to the public 
without being injurious to themselves. The competition which now 
prevailed was entirely in favour of the public; it was a struggle 
as to which should give the greatest amount of accommodation to 
the public at large. While they had entered into an agreement to 
carry passengers to the same places at the same rates, they had left 
it open to each company to time their trains, and run them as fast 
as they pleased, and to afford as much accommodation as they 
thought fit to the public at large. No doubt the expenses were in 
this way increased. They had afforded an additional passenger and 
also an additional goods train, and although the arrangement would 

robably ultimately prove beneficial, there could be no doubt that 
for the present it was attended with an increase of expense. Still, 
it was so far satisfactory that, although there might for the present 
be a little loss to the company, the public were the gainers, and the 
proprietors, as members of the public, would participate in the gain, 
and so reduce the loss which as shareholders they might eventually 
sustain. He owned that this was the view he took of the competi- 
tion between the two companies, and he could not but rejoice that a 
large district of country, which for a length of time had been 
deprived of the advantage, was now provided with railway accom- 
modation. It appeared to him that this competition would in the 
main prove advantageous to them. In working it out they had been 
assisted by the good feeling of the South-Western, the Great Western, 
and the South Devon Companies, all of whom worked most cordially 
with them. The opinion of the board was (and he hoped the pro- 
prietors would concur with them) that the best way of promoting 
the interests of the company was to attend to the traffic of their 
own line and to work the through traffic as well as they could 
between Exeter and Paddington. He certainly felt that they could 
carry as quickly, and afford as much accommodation, as could be 
received from any other line, even though that line might be 22 miles 
shorter by the narrow gauge from Exeter to Paddington. They 
did not fear that competition, but thought it desirable to work the 
through traffic through Bristol as at present, instead of listening to 
proposals which were kindly and cou:teously made, by which the 
distance to London might be in some degree p bemone A There were 
also other proposals connected with extensions of the line at various 
parts, upon which, however, they were not likely to enter. In all 
such cases they were happy to sce new lines brought into connection 
with them, because, of course, the more communication there was 
established the better it made it for this company. On the other hand, 
they did not see the necessity of subsidising any such extensions, 
and did not mean to enter into any such engagements on the part of 
the company. Under these circumstances he contented himself with 
moving the adoption of the report, expressing the readiness of his 
colleagues and himself to answer any inquiries.—The report was 
adopted unanimously, as was also a resolution declaring a dividend 
at the rate of 6 per cent. per annum. 

Sourn WA.rs.—The half-yearly meeting of this company was 
held last week at the Great Western Hotel, Paddington, Mr. C. R. M. 
Talbot, M.P., in the chair, who, in moving the adoption of the report, 
said he considered it one of the most unsatisfactory reports that had 
ever been submitted to the proprietors. Their traffic increased 
to £350,000 for the year; the amount of the working ex 
showed that it was no use to develope the traflic on the vallway, 
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ause their dividend, instead of increasing, became less and less. 
Durin the past half year the traffic receipts amounted to £170,000, 
but only £24,000 of it would find its way into the pockets of the 
original shareholders, being one-seventh of the gross receipts. This 
would be accounted for to some extent when they considered that 
33 per cent. of the total receipts was absorbed in providing the loco- 
motive power. It was proposed that their dividend should be at the 
rate of 2 per cent. per annum for the past half year, but he had 
doubts as to whether any dividend ought to be declared on that 
occasion, because they had so many accounts unsettled, some of them 
standing over a considerable time, and the sum at their disposal was 
so mae The whole concern was in a state of suspense as to the 
interpretation of Captain Galton’s award. There was also a larger 
question involved, of which they had received notice from the Great 
Western Company. It was to the effect that the timber viaducts, 
timber fences, and the Barlow rails on the line, were considered by 
the Great Western as temporary, and that unless replaced by per- 
manent structures the line would not be completed in accordance with 
the agreement to lease the undertaking. A question might arise 
as to whether any rent would be payable. He had no doubt of the 
result, but there was uncertainty in the law. He told the proprietors 
of those things in order that they should be prepared for anything 
that might arise. ‘There had been great differences as to the 
meaning of Captain Galton’s award. In order that no blame should 
attach to them, they proposed to the Great Western that they should 
allow the interpretation of Captain Galton’s report to be referred to 
arbitration ; but the Great Western said, “No, you must refer the 
whole of the points in dispute between the two companies to arbitra- 
tion.” He contended that the question of timber viaducts, Barlow's 
rails, and other matters, could not be submitted to arbitration ; they 
were questions of law. The interpretation of the award must be 
submitted to arbitration. They had a right to have that question 
settled which was of every-day occurrence. It was contended by 
the Great Western that more than one engine should be employed 
on certain occasions where the load was above a certain weight 
(150 tons). Although one engine could move double that weigbt 
they said another engine must beemployed. That system of wanton, 
wicked waste had been going on; he could not bear to see it. The 
Great Western said their good engines were not adequately paid for, 
and therefore it appeared the South Wales were called upon to 
employ three engines when two engines could do the work. All 
yarties agreed that an end should be put to such a state of things. 
if they saw the valuable goods that were sometimes left behind to 
spoil for want of conveyance they would feel the force of his com- 
plaint. Traders threatened to take away the traflic from the 
railway, so dissatisfied were some of them. He had had some 
conversation with the chairman of the Great Western, who depre- 
cated such a state of things, and was as much impressed as he 
(Mr. Talbot) was that a complete alteration should be made 
in the mode of conducting the business of the company. The 
noble lord and he had gone into the matter, and a skeleton 
of the plan to be adopted in future had been drawn out, 
which met his (the chairman’s) entire consent, but there were 
blanks left, on the filling up of which some difference of opinion 
arose, but he was not without hope that an agreement might be 
arrived at which would remove existing objections and accomplish 
an entire alteration of the system of working the South Wales 
Railway. In the seventh paragraph of the report allusion was made 
to a resolution passed at the last meeting with a view to get rid of 
the lease to the Great Western. He felt that Parliament would not 
listen to such a proposition, but the object of the bill would be to 
get power to wan their line themselves, and that need not be acted 
upon if reasonable terms could be come to. He had been thirty 
years in Parliament, had sat upon several railway committees, and 
he was quite sure that a committee, provided they proved their 
case, and could show that the Great Western would be large gainers 
by the change, the South Wales Company being ready to compen- 
sate them for their stock of engines, and that no one would be 
damnitied, but all parties greatly benelitted, they would grant them 
power to provide their own working stock. They had prepared a 


. place for the Great Eastern at Milford Haven, and in doing so had 


not gone to a great expense. They had made a “gridiron” to 
enable them to paint her bottom, which had remained rather too 
long without that necessary process being gone through. They had 
contracted to supply her with coal at rather a close price as an 
inducement to frequent their shores. The second last paragraph of 
the report alluded to several bills for railways in their district which 
had all received the royal assent. He did not think they were of 
any importance, or that they would be remunerative. He con- 
sidered nothing less than 8 or 9 per cent. per annum remunerative 
for railway property, and concluded by moving the adoption of the 
report.—Major Court did not clearly understand the lease to the 
Great Western. He thought if the line were given up in an efficient 
state, they had nothing to do with altering the construction of 
bridges, or laying any particular kind of rails; these matters 
would become the duty of the iessees when such alterations were 
necessary. They were bound to-provide working stock and to 
efficiently work the line under a joint committee of directors. He 
would like to understand the nature of the agreement between 
the two companies; he thought their interests were so inti- 
mately connected that they were equally concerned in the pros- 
perity of the undertaking. He would very sorry to see any 
severance of interest ; their railways formed one continuous line, and 
therefore he hoped they would come to an amicable understanding 
with regard to the award, and other matters now unsettled. —The 
Earl of Shelburne said he felt it a duty to the company he 
represented at the board to make a few observations upon the state- 
ments which had been made by the chairman. He would deprecate 
going into details in respect of points of difference between the two 
companies, because it was quite impossible that any discussion by the 
roprietors on such matters could lead to anything satisfactory. 
here points of difference existed and had been discussed in the 
board room, and still continued to be discussed by individual mem- 
bers, who were not even then able to come to a conclusion, it was 
clear that a public meeting was the last place in the world to | 
the matter forward. He did not think that his hon. friend 
fairly represented the course adopted by the Great Western Company. 
He (Lord Shelburne) fully concurred that the existing state of 
things in working the South Wales line required alteration. Hesaw 
the disadvantages of it, and he was ready to assist in bringing 
about or devising some system of working which should be perfectly 
fair to both companies. He begged to say the Great Western had 
not thrown difficulties in the way of a settlement. What the South 
Wales board wanted was to leave only a portion of the differences 
of the two companies to arbitration. It could not do any good 
merely to settle single points, and to leave all the rest in their 
present state. He would ask them what they would think of a 
gentleman having a hundred points of difference with another 
gentleman, saying that he was ready to submit 10 points for settle- 
ment, and leave over 50, or any other nnmber of the most im- 
portant points for future consideration? Would it not be better to 
submit the whole of the differences at once to competent arbitrators ? 
That was the position of affairs. The Great Western wished to 
have the whole of the differences referred to arbitration, leaving the 
arbitrators to decide as to what should be dealt with. Some of the 
questions in dispute had been pending for a long time, and he did not 
admit the assertion that either Mr. Gooch or any one else on behalf 
of the Great Western had thrown any difficulty in the way of a 
settlement. Having said so much as to matters in dispute, he 
would be ready to join with the chairman in an endeavour not only 
to frame a skeleton proposal, but to fill up those blanks that had 
been alluded to in a manner that would be fair and just to both com- 
panies. He hoped the board of the South Wales Company 
would consider the matter, and agree to submit the whole of the 
points in dispute for settlement.—On the motion of Mr. Hunt, 
seconded by Major Court, a resolution was unanimously re- 
= chairman to communicate with the chairman of the 
teat Western Company, with a view to get rid of the objections 
_ present system of working the traffic on the South Wales 
way. 





EprixpurGH AND GLAscow.—The following is the report:—In 
laying before the proprietors the balance-sheet for the half year 
ending on 31st July, 1860, the directors are glad to be able to point 
out a fair increase above the traflic receipts of the corresponding 
period of 1859. The parative stat t is as follows:—Pas- 
sengers—1859, £68,112 9s. 2d.; 1860, £70,199 11s, 8d.; increase, 
£2,087 2s. 7d. Goods—1859, £74,747 6s. ; 1860, £80,491 11s. 1d. ; 
increase, £5,745 5s. 1d. Parcels, &c.—1859, £4,856 11s 3d.; 1860, 
£4,940 2s. 8d.; increase, £83 11s. 5d. Total increase, £7,915 19s. 
The working expenses are £55,862 10s. 3d., as against £54,953 4s. 
in 1859, and are moderate in amount. A larger sum than that 
hitherto allowed has been set aside to meet the maintenance of the 
 egerng aes and it is believed will be sufficient for this purpose. 

he net balance of £53,387 5s. 1d., after providing a dividend of 
5 per cent., or £6,875, for the preference stock, will admit of a 
dividend on ordinary stock at t!.e rate of 4 per cent., amounting to 
£44,467 10s. This dividend the directors recommended to be de- 
clared, and that the balance, £2,044 15s. 1d., be carried to the rest. 
In capital account, £2,236 15s, 4d. has been expended in completing 
the various works on hand, of which a detailed explanation is 
given in the notes. £9,200 has been paid for new engines added 
to the plant. The works for the junction of the Grangemouth Rail- 
way are finished, and a final payment made to the contractor is 
included in this account. The bill for amalgamation with the Cale- 
donian and Scottish Central companies has been rejected by the 
committee of the Commons. It is to be regretted that a measure so 
conducive to the safe and economical working of the companies, and 
thus to the real permanent advantage of their customers—the public 
—should have been lost, even for a session. Your board trusts that 
more practical views may prevail on the next application of the 
companies to Parliament, and that the substantial good to be elected 
by the union of the three undertakings may outweigh the empty 
fear of creating a monopoly. The loss of the bill in no way disturbs 
the harmonious working of the existing agreement between the three 
companies. 





Norra Starrorpsutre.—The twenty-ninth half-yearly meeting 
of this company was held on Weinesiag, at the Euston station of 
the North-Western Railway Company; Mr. J. L. Ricardo, M.P., in 
the chair. The chairman, in moving the adoption of the report, 
remarked that there was not very much of interest in it to make it 
worth the while of the directors to commit a breach of trust ; for a 
more dry, hard, and heavy document it would not be easy to find, 
even amongst the railway literature of the country. He was happy 
to say that the most interesting feature of the report was the 
balance-sheet ; that it contained no history of Chancery suits and 
law proceedings, of projects undertaken to counteract the designs of 
other companies, of aggressions made upon them, which they had 
been compelled to defend themselves against, or of shareholders’ 
money expended in Parliamentary contests and useless litigation. 
He was glad that there was no narrative of that sort to record, that 
there was a total absence of all recrimination and accusations against 
other companies in the report, that they were entirely at peace with 
others, and that they were free to work their line in their own way, 
and to do the best they could for their proprietors. The directors 
had endeavoured to lay before them a plain unvarnished statement 
of the expenditure and receipts of the railway. They had great 
resources in minerals and in manufactures. He did not believe, in 
fact, that there was any line in the kingdom which had better pros- 
pects of obtaining an enormous mineral traflic than they had—a 
traffic which was even now so large that they found it somewhat 
difficult to accommodate it with their present rolling stoek. They 
had the advantage of that traflic now from Lawton and Harecastle 
in the north, to Stoke and Longton in the south. The Bid- 
dulph line opened an immense field in the east, and the 
Silverdale line a vast one in the west, so that they were now the 
centre of the North Staffordshire coal and iron field, which was one 
of the largest and most important mineral districts in the kingdom. 
With a mineral traffic of that nature there was also inseparably 
connected a great goods and a great passenger traffic, because where- 
ever there was abundance of mineral there was sure to be a large 
aggregate of population, who must be accommodated both as passen- 
ers and consumers. In addition to this they had the prospect of a 
first-rate manufacturing traffic; and he believed that this would 
rapidly increase, although he was bound to say that he looked for- 
ward with apprehension to a bad harvest, which he feared would be 
felt very much in the manufacturing as well as the agricultural 
districts ; for it had been truly said that agriculture and commerce 
were two plants on one stem, which must flourish or fade together. 
He thought, also, thatthe treaty with France which had been so 
long under negociation would, when completed, add very material] 
to the traffic in the iron, coals, and manufactures of North Stafford. 
shire. In addition to this—although he could hardly believe it 
possible that it would be carried out—there was some talk of an 
arsenal being established in the centre of England, and if that should 
be done it could not fail to bring a considerable traffic to their line. 
All these things afforded prospects of success, which were augmented 
by the pacific policy now generally adopted by railway companies, who 
seemed to be more anxious to develope their own resources and to 
cultivate their own traffic than to make raids upon that of their neigh- 
bours. Whilst these were all elements of prosperity, the line suffered 
under certain drawbacks, which should not be forgotten. One of 
these was the comparative shortness of their mileage, which added 
considerably to the percentage of expenditure upon receipts. On an 
average the distance pee ot by a passenger on their line did not 
exceed 14 miles, and the average payment was 1s. 4d. per passenger ; 
whilst on the North-Western line each passenger travelled on an 
average from 30 to 35 miles, and paid an average fare of 2s. 9}d. 
The receipts and expenditure of this half year had largely increased. 
On the canal and railway the increase of receipts had been £17,858, 
which, added to £4,000, the estimated increase resulting from the 
agreement with the North-Western Company, gave a total increase 
of £21,858. It was to be remarked that the whole of the additional 
expenditure had been charged to revenue. Some companies, on the 
plea that the renewal of way as now laid was tantamount to a new 
and more costly construction, charged these items to capital; but 
the directors of this company had done no such thing. The whole 
amount was debited to revenue, and the result was that the expen- 
diture of different half years would be a good deal affected by these 
contingencies. The high cost of forage, also, had added to their 
expenses this half year, which on the whole amounted to about 
46} per cent. upon the receipts. Large as the expenditure appeared 
to be, he assured the meeting that the directors had gone through it 
very carefully, and that they did not believe that there was - 
item in which the strictest economy had not been practised. He 
would only add that, in his opinion, the undertaking was in a very 
flourishing state. They had peace on all sides, and their dividend 
was increasing every half year. In June, 1858, it was at the rate of 
2 per cent. In June, 1859, it was 3 ar cent.,; and now they 
honestly and fairly paid a dividend of 4 per cent., which he 
hoped would go on increasing in the same ratio that it had done 
hitherto. In the many arrangements which they had endeavoured 
to make to secure that peace which they had now obtained, there 
never was one which gave them more than 4 per cent. The late 
Mr. Stephenson by his award gave them a maximum of 3} per cent., 
which he afterwards raised to 4 per cent. on the strength of figures 
which he (the chairman) had submitted to him, But now he thought 
that 4 per cent. might be regarded as the minimum dividend which 
they ought to receive. He hoped that it would be so, and they 
might depend upon it that the directors would do all in their power 
to promote the interests of the company, and to develope the resources 
of the line, which they believed to be quite worthy of any amount 
of capital that might be expended for such an object.—Mr. G. Smith, 
as an old shareholder, who had purchased largely at a premium, 
deprecated all arrangements with the North-Western Company, who 
had “ bamboozled and chiselled” them in every possible way. With 
a district such as that which this line traversed, ——- popu- 
if they 


lation, industry, and wealth, he contended that if the: not been 
over-ridden by the North-Western Company, the undertaking 
would have paid double 4 per cent. After a brief discussion upon 





points of detail, the report was unanimously adopted.—A dividend 
at the rate of 4 per cent. per annum, or 7s. per share on the ordi- 
dinary shares of the company for the half year, was declared pay- 
able on the 5th September. 


KENSINGTON Station AND NortH AND Soutu Lonpon Juncriox. 
—The directors report that the works for the West London Ex- 
tension Railway, which will bring the Kensington Station Railwa 
into direct communication with the trunk lines both north and sout 
of the Thames, are progressing most satisfactorily, and will be com- 
pleted before the 31st of December, 1861. The works for the Horti- 
cultural (Winter and Summer) Gardens at South Kensington having 
actually commenced, and the Royal Commissioners for the Exhi- 
bition of 1851 having also 1 the decision of the authorities 
that the Exhibition of the Works of all Nations shall be repeated 
in 1862, and that the necessary funds have been provided, the 
value of this company’s shares must speedily be very greatl 
enhanced. During the session just brought to a close, two bills 
were introduced into the House of Commons for the extension of 
your railway eastwards towards Knightsbridge. Although all the 
owners and occupiers of land readily entered into agreements for 
the execution of your line, they resolutely opposed the extension in 
the manner a by one of these lines called the South Kensing- 
ton, and the bill was rejected after a long struggle before the com- 
mittee. In this opposition your directors joined, believing that the 
interest of the company would be best served by the other bill 
brought in by the London and North-Western Com » which 
would have continued the line directly into the land of royal 
commissioners at South Kensington, and which line the landholders 
preferred. It was, however, not thought advisable to proceed with 
the bill while there was a competing line before Parliament, but it 
will be again introduced in the next session. Railway experience 
having fully proved that a station or terminus, judiciously situated, 
is one of the most remunerative of railway speculations, the directors 
cannot but believe that the shares in the Kensington Station Rail- 
way, which will connect the trunk lines north and south of the 
Thames with South Kensington, must continually increase in value, 
especially as it may be confidently expected that £96,000, the total 
cost of the line, will entirely be id within two years by the 
visitors to the Exhibition of 1862. e extraordinary good fortune 
of the company in obtaining land for a railway in such a neighbour- 
hood as South Kensington, without a single house upon it, is not yet, 
your directors believe, sufficiently appreciated either by the share- 
holders or the public. 


Lonpon, CuatnHamM, AND Dover. — The directors’ report states 
that the second section of the line between Strood and Canterbury, 
namely, from Faversham to Canterbury, was opened for public 
traffic on the 8th ult., and that the increase in the traffic has fully 
answered their expectations. The Sheerness line and that between 
Faversham and Whitstable have also been opened, and are being 
worked by the company under their agreements with those two 
companies respectively. The works on the Western Extension 
line are now neary completed, and the directors are assured that 
this line will be opened in October. the time originally p: l By 
this period it is also ex that the Victoria station be ready, 
so thatthe company will have an independent run from Canterbury 
to Westminster. The directors lately inspected the works between 
Canterbury and Dover, and are well satisned with the progress made. 
The engineer's report, which is subjoined, gives a detailed account of 
the progress of the works. The directors are happy to report that in 
all their undertakings before Parliament have been completely 
successful. The Brighton Company a bill for pantieving 
to themselves the whole of the Wictoria station, to one-half 
of which this company were entitled by agreement. This bill 
the board thought it their duty to oppose, and in that opposition 
they were successful. They have since, in conjunction with 
the Great Western, concluded an arrangement with the 
Victoria Station Company, which was confirmed by the share- 
holders on the 22nd inst., and which they consider is greatly to 
the advantage of this company. The directors cannot but think 
it is a matter of congratulation to the shareholders that they have 
succeeded, against a very severe opposition, in obtaining the royal 
assent to the Metropolitan Extensions Bill. Inasmuch as the new 
lines will be self-supporting by their local traflic, while they will give 
the best possible stations, both at the east and west ends of the 
metropolis, to the system of the London, Chatham, and Dover Rail- 
way, and connect all the railways north and south of the Thames, 
they must prove of great advantage to the undertaking. The same 
bill authorises the company to raise additional capital for the pur- 
chase of steamboats, and under this power they have the prospect of 
making such arrangements as will insure the proper conduct of the 
continental traflic. The bill authorising the company to purchase 
that portion of the West-end and Crystal Palace line which lies to 
the east of the Brighton Railway has also received the royal assent. 
The directors desire to assure the shareholders that while they are 
resolved to maintain their independence they will endeavour so to 
unite with all the companies with whom they will be brought in 
contact as to insure at once the convenience of the public and the 
advantage of the shareholders. 











Tue Srreer Rarpways in Birkenneap.—Yesterday, the in- 
auguration yo reparatory to the public use of these railways 
was given by Mr. G. f. Train. These are the first street railways 
which have been laid down in Europe, and from their success 
America there need be but little apprehension as to their bei 
appreciated here. The laying of the railways has been prosecu 
with a vigour which speaks favourably of the energy which will be 
devoted to their management. 


Smirn’s Currivatork in [reLanp.—Mr. Wallis (of Drishane, 
Cork County), who attended a trial of the apparatus at Blarney, 
approved it, and put it to work a few days since on a piece of bog 
pon coon acres in area. It is called Tullig bog, and, until last 
year, had within the memory of man been devoted to the feeding of 
snipe. Such a marsh was it that the former tenant, some of whose 
cows often fell into it, had to summon his neighbours and pull the 
animals out with ropes. This was drained last year by Mr. Wallis, 
and he is now cultivating it for rape. On Tuesday the apparatus 
was got to work, and was kept going on that and the followlag 
and up to two o'clock on Thursday, at which time twenty hours of 
its action had shown their results. In that L five acres were 

ne twice over, straight and cross, to a depth of from 12 in. to 14 in, 

n the re ing it is cust 'y to use a five-tined implement, but 
in the present instance only three tines were used, as five were con- 
sidered too heavy for that Tand. The five acres twice over in twenty 
hours was equal to one acre twice over in four hours, or one acre 
once in two hours. This was considered by many practical farmers 
as being most extraordinary work, —s into account the nature of 
the place. It would be utterly impossible to get horses into it, and 
were it not for the steam qukivaler it should lie there until next 
spring to be then worked for potato gardens by hand labour. The 
cost of this would be something startling. To get it into any sort of 
conditidfi by hand labour would cost at the very least 30s. an acre, 
Acquiring a knowledge of these machines cannot fail to enlarge the 
ambition of those who obtain it. The man who assists Mr. 
Wallis in the management of the engine is already beginning to 
think something of himself, and it would be no easy job now to get 
him to march, as he did before, behind a plough. ‘Lhe engine cost 
Mr. Wallis £250, and the cultivator, with its appurtenances, £241, 
To go against this he will be able to —— of five horses, which 
will bring £20 each on an average, making a total of £100. The 
feeding of each of these stood £25, so there is at once £125 a year 
saved. Putting this £100 and £125 together, it will be seen that in 
a little over a year the cultivator will be paid for, and in a similar 
8) the cost of the engine will be cleared off. It is objected to 
these machines that they are ten expense Hee Geman, bey Gene 
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. Tuts invention, of Mr. Charles De Bergue, of Dowgate-hill, con- , which is made so as to be capable of sliding within the plunger. 


Sists in constructing machinery for rivetting, with a certain adapta- 
tion, which he denominates a safety ram or plug, having for its 
Object the limiting the extreme pressure intended to be given in 
using the machinery, so as to prevent the machinery, or the tools 
employed, becoming broken in case the resistance should exceed the 
limit which it is judged that they are capable of enduring; and the 
safety ram or plug consists of a small piece of metal or material 
purposely turned, or cut down, so as to become the weakest part of 
the machinery, and intentionally made sufficiently weak to become 
crushed er to yield whenever the limit of pressure is exceeded. 

Mr. De Bergue’s invention further embraces the constructing 
machinery for rivetting with a peculiar hinge-joint between a rivet- 
ting ram or plunger, and an eccentric rod or crank arm for driving 
it, which consists in constructing the joint by forming the two ends 
to be jointed in such manner that the pin uniting them may take a 
bearing across its whole length when driving up the work. The in- 
vention further consists in constructing machinery for rivetting, 
which is also applicable to hines for 7 g metal, with a 
removable sliding-plate or stop-piece —— the safety ram or 
plug filling up or occupying a space, into which, when such sliding- 
plate is removed, the tool employed, or the rod, or bar, or piece 
carrying it, or some portion of the machinery, may recede (or yield 
under the pressure exerted), so as to prevent the useful effect or 
action of the machinery when desired, without necessarily stopping 
the driving or general working action or momentum of the machinery, 
as it would be almost impossible to stop the momentum of the fly- 
wheel, or to start it again with sufficient rapidity. This improve- 
ment is substantially the providing the means of throwing one part 
out of gear, or effective action without stopping the remainder. 

The engraving illustrates the several improvements in machinery 
for rivetting, 

Fig. 1 is a side elevation of a rivetting machine; Figs. 2 and 3, 
vertical sections through certain parts of the same (which may be 
distinguished by the letters of reference); Fig. 4, a plan of the 
machine; Fig. 5, an elevation of the connecting-rod and plunger of 
the machine, exhibiting the improved joint between them, and also 
the parts for effecting the “ stop-off ” action hereafter explained, but 
omitting the general framing; Fig. 6, a sectional plan view to corre- 
spond with F ¢- 5, but showing a portion of the general framing; 
~~ 7, a detached view of the parts for effecting the stop-off action. 

n these figures a, a‘, a%, denote the cast-iron main framing or 
body of the machine, which is of considerable length between the 
head or portion a* and the bearing or portion a3, between which arts 
the thrust of the machine is exerted, and the principal working parts 
are arranged or disposed; 6 is an eccentric shaft driven the 
double-gearing or train of wheels 9%, 93, 94, g°, from the pulley I; 
which is fast upon the tubular axis g* of the pinion g’, the said 
tubular axis itself ranning loosely upon the shaft 6; 9° is a loose 





¢ is a strong connecting or eccentric rod, communicating motion 
from eccentric, and alternately forcing forward and drawing back 
the ram or plunger d, which carries along with it the moving snap 
or rivetting tool ¢ alternately to and away from the fixed snap or 
rivetting tool f, the plunger being ted and sliding in a bracket 
or bearing on the framing a. The improved joint betweemghe con- 
necting-rod and the plunger is formed by the ends of these parts 
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i] 7 ? . | high estimation in which they held Mr. Kershaw, and their regret at 
pulley on the shaft, and g’ a fly-wheel fast upon the tubular axis g=; | bis departure trom ladle. ’ 


embracing or girting the joint-pin m, not completely, but so as to | 


allow for the thrust or forward motion a direct bearing upon the pin 
throughout its entire length by both of the parts to be connected, for 
an arc or surface of about 45 deg. of a complete circle - Figs. 5 
and 6); the jaws or clips formed or left by such incompleteness of 
the girt being amply sufficient for drawing back the plunger as in 
the back motion, scarcely any strain comes upon the joint. The 
rivet to be closed is to be placed between the snaps e and Ff, and if, 
while adjusting it, it should be deemed desirable to stop the action 
of the machine, this can be effected without arresting the motion of 
the entire machine, by the “ stop-off ” action or apparatus for throw- 
ing the } teen, e out of gear. This is effected by means of the 
handle / (see Figs. 5, 6, and 7), which draws back the removable 
steel block or sliding-plate or stop-piece ¢ out of a recess within the 
fynnses, where it lies when the machine is intended to do its work. 

tshould be noted that the snap e is mounted on a rod or carrier e*, 
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Now this sliding action is prevented by the presence of the plate or 
block i within its recess, but when withdrawn the carrier will slide 
within the plunger during the forward motion (or rather the (py ood 
will advance without the carrier and driving snap e), and on the 
reverse motion the parts will be brought into their original position 
by means of the catch /, against which the carrier is made to strike, 
so as to leave the recess free for the block é to be returned into it by 
the handle A. The plate or block é slides upon the rod hr, so as to 
allow of its moving with the plunger, and carries with it a small 
piece o of cast-iron to receive the ultimate thrust in the act of 
closing a rivet (see Figs. 5, 6, and 7). This piece o is the part 
which the patentee denominates the “safety-ram or plug” of the 
machine, and should be of such an area as to support the pressure 
required for riveting, and up to any intended limit, but so that it 
may yield by crushing when any undue strain is brought upon the 
machine, or the tools employed with it, by a too large, or cold rivet, 
or other accidental circumstance. The “stop-off” plate i need not 
necessarily carry the safety ram or plug o, but either of them may 
be used in the machine without the other, and that they may be 
applied in positions separate from each other and different from the 

ition represented in the engraving, and particularly that one or 

th of them may be applied at or near the fixed resisting head a*, 
instead of in the moving parts of the machine. 


New Locomotitve.—We find the following announcement in 
the columns of a Portuguese newspaper:—“ To all it may con- 





cern.—I, John Gregory, publicly declare that on the 12th and 14th 
days of August, 1860, 1 worked the locomotives, Evora and Badajoz, | 
Nos. 6 and 7, upon the railway south of Tagus, Portugal, | 
by my patent system, each locomotive running ten kilometres at 
the speed of one kilometre per minute without a particle of fuel | 
or fire. The patent is No. 1910, granted me by her gracious Majesty | 
Queen Victoria, dated August 22nd, 1859. John Gregory, M.I.M.E., 
Locomotive Superintendent of railway south of Tagus, Portugal.” 
Mr. Jonn Kersuaw, having been compelled by ill-health to 
resign his appointment of locomotive engineer to the Great Indian 
Peninsula Setter, has been presented, by the numerous staff 
employed under him, with a handsome service of silver plate of 
Indian manufacture, as a token of their respect and good wishes. 
The Bombay Gazette of the 23rd ult., contains a long and interesting 
account of the proceedings at the presentation, during which Mr. 
Kershaw was highly complimented by the chairman, James 
Berkley, Esq., C.E., for the great ability he had shown in the dis- 
charge of his professional duties, and especially in surmounting the 
great difficulties attendant upon conveying the Deccan rolling stock 
over the formidable Bhore Ghaut. Several Government officials and 
native gentlemen attended the presentation, in order to testify the 


In Pert on Mont Branc.—It is commonly supposed that the 
summit of Mont Blanc presents a face of tr precipi 
towards the south, The extensive prevalence of this notion amongst 
even well informed men is a striking proof of what I have elsewhere 
ventured to assert, that, despite the number of ascents, and the 
multitude of accounts of them that have been given to the world, 
the exact character of the scenery and the topography of the 
mountain have been but ry er made known. Instead of the 
ridge of Mont Blanc ending abruptly in the precipices which over- 
hang the Allée Blanche, it is separated from them by a broad stretch 
of undulating glacier, not less than a quarter of a mile wide. This 
was not an unimportant item in the forces arrayed against us; for, 
from the whole area of this snow-field, the dry and frozen snow on 
the surface was hurled in clouds against the summit, adding greatly 
to our difficulties and discomforts. At last, when we had endured 
for nearly a whole hour the combined attack of wind and mist and 
snow-drift, I began to get uneasy as to consequences. My hands 
and feet were almost without feeling, and one of Dr. Tyndall's feet 
was quite senseless; and on getting up from the snow, where a 
bursting head-ache had made me glad to lie as still as I could, I was 
so alarmed at the aspect of our party, that I called Dr. Tyndall’s 








attention to it; and, abandoning all further attempts to boil water, 
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we resolved instantly to depart. Our men looked like animated 
corpses; the livid hue of their faces had deepened almost into black ; 
they were shrivelled and shrunk, and their features wore an 
expression of suffering and anxiety. Every hair, not only on 
our faces, but on the cloth or flannel of our coats, gaiters, or plaids, 
was an icicle. Dr. Tyndall’s beard and moustache were white, 
scarcely a vestige of their proper colour being observable. He told 
me my eyelashes even were all coated with ice. ‘The wind was 
howling round us, as if in an unholy triumph over our wretchedness. 
Balmat, I thought, looked particularly ill; but, with indefatigable 
zeal, le was still busy trampling down the snow into the hole where 
the thermometer now lay nearly 4 ft. below the surface. The iron 
bar was sunk 7 ft. deep, leaving about 8 ft. above the ice to guide 
those who might seek it the next autumn to the spot. I asked the 
men some questions, but every one seemed unwilling to open his 
mouth, and answered only with a gesture. ‘Let us be off at once,” 
I exclaimed, “ or we shall have some serious accident.”” The words 
were hardly out of my mouth when Balmat came up to me and 
said, quietly, “Je crains beaucoup que les mains me sont gelées,” 
and on inquiry I then learned, for the first time, that an iron ladle, 
which I had provided for the purpose, had been forgotten at the 
Grands Mulets, and that he had actually scooped out the ice and 
snow from the hole with his hands. No wonder that a single pair 
of woollen gloves were not stout enough to resist the protracted 
action of such fearful cold. We gathered our traps together with 
all the haste we could, and in two minutes were out of sight of the 
summit, hurrying down the trackless waste of ice which forms the 
Calotte. We could not see thirty yards before us, and every trace 
of our ascending footsteps was completely obliterated; but, 
= by the unerring ity of Balmat, we had no fear of 
josing the direction, even in that dreary mist. We had not 
gone many hundred 7 however, before Balmat in 
turned to me and said, “I feel a something. I think I shall look at 
my hands.” And pulling off his gloves he found, to our horror, that, 
from the ends of the fingers to the knuckles, they were perfectly 
black. He said quietly, “ there is no time to lose;” and, casting 
down his traps, began to rub his hands violently with the snow; 
then, as no trace of sensation appeared, he an to get alarmed, 
and begged us to beat his hands. “Frappez,” he said, “ frappez 
fortement ; n’ayez pas peur; fortement, fortement.” So Dr. T fall 
took one hand, and | the other; and taking off our thick, hooves, 
fingerless gloves, used them to beat the black and senseless hands 
with all our might. In that thin oy any exertion is 
severely felt, and at length I actually fell back upon the snow 
exhausted with the work, and was obliged to call upon one of our 
porters, all of whom seemed quite stupefied at the catastrophe, to 
relieve me. Then we rubbed him with brandy, and gave him some 
rich cordial—a sort of liqueur that Dr. Tyndall had in his flask. All 
the while we were standing in the driving mist and pitiless 
wind, not a quarter of a mile from the summit of Mont 
Blanc. At last, after about half an hour’s incessant and 
violent labour, sensation began to return. I have witnessed some 
forms of acute suffering in my time, but such an exhibition of human 
agony I have never beheld, and I devoutly trust I never may again. 
He was at times quite unable to speak, and kept rubbing his hands 
in the snow, and stamping about in a kind of frantic way, his quiver- 
ing lips, bent brow, and dilated nostrils alone visible beneath the 
mask, and telling us what he was suffering. Then he would exclaim 
passionately, ‘‘ Hélas! je souffre, je souffre.” Then he would turn 
to us; and, with that generous devotion to others which marks a 
noble character, implored us not to expose ourselves on his account, 
and gave us some directions as to the route. The painful excite- 
ment of the scene may be more easily imagined than described, and 
it was increased by our utter inability to do anything to help him. 
Every now and then he bit one or other of his fingers; and finding 
that, notwithstanding the torture which the rest caused him, these 
were still senseless, set to work again with redoubled veh ce to 
rub and beat the hand. No less than three quarters of an hour 
were spent in this dreadful way, when he said it was not safe for us 
to stay longer, and we must move on. The porters took up the 
things he had dropped, and 1 carried his alpenstock, so that both 
hands were free to continue the rubbing, which he did with great 
energy.— The Eagle's Nest, in the Valley of Sixt. By Alfred Wills. 
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TO CORRESPONDENTS. 


- of Tue Ene@rveen, bound in cloth. is now ready, price 188. 
“Qe bindieg the volumes can be had from the publisher, price 2s. 6d. 
m™ 


which, after publishing inquiries, we will forward any letters we may 
receive inanswer. Such answers, to Ae pty 


querist in most cases merely advertisements, 1 
senders will agree with ws, should be excluded as’ much as possible from this 
column. 


W. M. (Huddersfield).— Thanks for your note, but a letter to a similar effect 
a, ved in our last number. 

J. W. B. (Victoria Park).—Perhaps Messrs. Newton, Wilson, and Co., of 
Holborn, could supply you with an engra of their sewing machine. 
Bray's traction engine was described in TH8 ENGINEER, Vol. V. page 282 ; 
and Burrell’s (Boydell’s) Engine, vol. viii. page 26. : 

L. J. (Carlisle).—Jf your paper is of real interest, it might be read at the 
institution. It is not necessary that you should be a member. Forward a 

to the secretary, 25, Great George-street, Westminster. 

J. S. (Oxford).—You cannot obtain a copy of the registration at present. 

igns, the copyright of which have expired, can be seen at Whitehall. 

E. C. M. (Manchester).—Consulé Tuz ENGINEER regularly @s you propose ; 
you cannot do better. - 





RIGHT TO PATENTED INVENTIONS. 
(To the Editor of The Engineer.) ; 
Sir,—If a working man invents a machine, which he shows to his 
employer, who approves of it, makes a trial of it, and afterwards patents it 
without consulting him, can the said working man claim any of the patent 
right? : f 
y answering the above in your next impression you will much se ty 


‘A patent, unless imported from abroad, is only valid if it be taken out by the 
t en inventor, ant ie cannot be the true inventor ¢f it is shown that the 
novelty was first suggested to him by some other person in this country. A 
person, therefore, who has taken his idea from the information of others, is 
not the true inventor ; but a discoverer who has employed a skilful person to 
assist in the ee of his contrivance has a right to the additions 
made by that person, and may include them in his patent. We do not know 
the exact circumstances attending your case, but perhaps the information we 
have just given you will suffice for your purpose. | 


RAILWAY GUARD SIGNALS. 
(To the Editor of The Bngineer.) 

Sir,—Many schemes for communicating from the guard to the engine- 
driver have lately been proposed. I think you will find that the subjoined 
sketch of a method of placing a detonating signal under a carriage wheel by 
the guard, is as simple as any. The apparatus is simple, inexpensive, and 
solely under the control of the guard, whereas the ringing a bell by means 
of a string, as now mn epee can be effected by any passenger who may be 
mischievously disposed to pull the string. ‘ 

The scheme is too simple to require much explanation. 

WaALrTer STRVENS, 

Devonport, August 21st, 1860. Platelayer on the Cornwall Railway. 
[Our correspondent proposes that the guard shall drop the detonating signals 

down a pipe, so that the signal shall drop on the rail just before the running 

wheels. The plan is simple, but would not answer in practice, for the reason 
that the driver could not hear them, the sound would be left behind. | 








GAS APPARATUS. 
(To the Editor of The Engineer.) 

Sm,—I shall be much obliged if you will inform me, through the medium 
of your valued journal, whether, in a small gasworks (gasometer 6,000 ft. 
capacity) having a simple washer, it is worth while substituting a scrubber 
for the more efficient production of good gas. 

Also, having condenser attached to same, formed of pipes, 3 in. diameter, 

resenting a surface of 90 su cial feet (all other connections being to 
Caen. should you consider there is sufficient surface to condense the gas 
properly ? CHATTERIS. 

August 29th, 1860. 

[Perhaps some of our gas-engineering readers will be good enough to afford our 
correspondent the information he desires. ] 





BREECH-LOADING RIFLES. 
(To the Editor of The Engineer.) 

Sir,—I observe in Taz Enctneer of the 24th a description of a breech- 
loading rifle, and having been obli to adopt some method for breech- 
loading (not having before seen one), I shall endeavour, with your permission, 
to explain its principle; and I think after a thing has been explained in THE 
ENGINEER, any one may afterwards use it, provided it has not before that 
time been secured, and which may be the case with the thing which I shall 
now describe. In the first wae then, let the bore of the barrel be, say, 
nearly § of an inch, and the breech piece 2 in. long, exclusive of the break- 
off, and bear 1} in. square. I use a transverse plug in this breech piece, 
like a common tap, the t end being next the lock, in which is inserted 
the nipple, beyond that, a small handle about 4 in. long ; in the small end 
of this plug is cut a longitudinal groove 4 in. long toward the large end, 
and about 4 in. deep ; it then goes one-fo' round the tap like the thread 
of a pretty coarse screw. Now, when this plug is withdrawn, and a person 
looks through the small end of the hole, he will observe a small pin project- 
ing about jin., and full } in. broad. If the plug is then en by the 
handle before mentioned, and pushed into the hole with the groove opposite 
the pin, and given one-fourth turn to the right, it is locked, and at the same 
time drawn tight and perfectly safe, while the opposite motion unlocks it, 
and it is ready for the charge, which is put in through a hole drilled 
obliquely from the end of the breech on the upper side till it meets the 

lug. e ceutre of this plug has a cavity size of the bore of the 
el, which communicates with the nipple, and is such that when the 
plug is pushed straight in, it communicates with the inside of the barrel, 
and the hole for charging, so that the powder can be put in when the barrel 
is about level. When I intend to charge, I take the handle of the ping 
with my third and fourth fingers, leaving my fore finger and thumb at 
liberty. I introduce the ball with them, and push the plug straight in. I 
then pour in the powder, and give the plug one-fourth turn which secures 
all fomg also state that my reason for —, — was, the having 
had for many years an idea that a barrel with a bore of considerable taper, 
with a suitable projectile to avoid friction, would throw farthest, and would 
therefore be most suitable for long range. With this view, I have bored a 
barrel, and have tried many shapes 
known or wave line principle, patented and described in Tat ENGINEER, of 
the oe. ep 112, may not prove the best ; if so, I must abide within a 
hair th of the true curve after I know what it is, and how to at it ; 
but I don’t think there is much use in trying to taper the rear of pro- 
jiles, for it weakens them, and they are apt to become untrue before they 
ve the barrel; they, therefore, do more harm than good. I think that a 
rifle of the following description will, if properly tested, stand its own at a 
long range against any yet out, viz:— 

Let the rifle be on the Lancaster principle, with bore about § at 
muzzle, and § in. at breech, and having a shot about ¢ in. diameter, with a 
ring on the rear of § in. diameter, of sufficient strength to stand the ex- 
plosion, but not too strong to cause friction. The drawing of this ring will 
form a slight cavity behind, so that if the rear is not perfectly square, the 
flight won't be so much affected by the end being light. 

Coleford, 28th August, 1860. Grorce HUNTER. 
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THE CONSTRUCTION OF CANNON. 
It is rumoured that Sir William Armstrong is about to 
resign his post at Woolwich Arsenal, and is to be succeeded 
in it by a military officer.* Those who have read our recent 





of projectiles; but I trust that the un- 


























* In a letter to the Times, published since this article was com- 
menced, Sir William says:—“I have neither tendered my resig- 
nation nor had the slightest communication with the War-office on 
the subject, but I may add that, although my engagement with the 
Government is for a term of years, yet that I have no intention of 
retaining either the office or the emolument longer than my services 
may be required for perfecting the system of artillery which I have 
been the means of introducing. I may also be allowed to remark 
that although the duties of the office which I have the honour to 
hold do not demand my constant attendance at Woolwich, yet they 
are such as to absorb my whole time and attention.” This letter, of 
course, confirms the rumour, in so far as the contemplated resig- 

is concerned, although it places the time when it is likely to 
Occur at @ greater distance than was supposed. 





articles on the cannon question will not be astonished at 
this, because they will have seen that Sir William’s position 
at Elswick is scarcely compatible with the retention of 
the Woolwich post, and they will also have guessed that 
Sir William can better afford to resign even the £2,000 
per annum with which his services to the Crown were 
rewarded, than to break off all connection with the esta- 
blishments in the north. Even with the aid of the report, 
which we discussed in a recent number, the whole of the 
circumstances connected with the Elswick factories have 
not yet, it is true, been brought to light; the conditions 
upon which the new works have been erected, and the 

uarantees to which the Government have bound themselves 
in respect of them, not yet being published. But sufficient 
is known to make it perfectly evident that the proprietor- 
ship of the Elswick works is likely to prove a source of 

reater profit than can be expected to flow from any 
naar appointment that the War Department has 
it in its power to bestow. We doubt not, therefore, that 
Sir William is about to act quite prudently in the matter, 
and we have not the slightest fear but that he will return 
to his private station with far more peace of mind than he 
has ever enjoyed while performing the thankless duties of 
his office at Woolwich. 

But the retirement of Sir William Armstrong from his 
official position will not in any way, so far as we are aware, 
involve an alteration in the plans of the Government with 
respect to the manufacture of rifled cannon. They still 
purpose, it appears, to pursue the present system, under the 
direction in chief (in so far as the mechanical departments 
are concerned) of Mr. Anderson, and with no reduction in 
the expenses incurred, Whether this is wise and proper is 
not a question of convenience, or of temporary policy, or of 
any other small matter; it is a question upon which our 
military efficiency greatly depends, and one which involves 
the gain or the loss, not of thousands, or tens of thousands, 
but millions of the public money. In the absence of all 
authentic and detailed information respecting this ont 
question—for a few general statements only have been 
vouchsafed to the public, and these have chiefly been put 
forward as newspaper paragraphs—we are left to gather 
what facts we can, and draw such inferences as may be 
possible without the aid of official papers. And as soon as 
we attempt to discover our present condition, and what 
a we have of a our navy, our field artillery, and 
our land batteries with efficient and reliable rifled cannon, 
we must confess that we are very much discouraged. We 
have from time to time met with many military officers, 
who have had an intimate knowledge of the Armstron 
gun, and some of whom have been officially instructed in the 
use of it, and we must say we do not find them express 
satisfaction with the weapon. No one doubts its admirable 
qualities, considered as an instrument for projecting shot 
and shell accurately to great distances, without regard to 
professional exigencies; but nearly every one doubts 
whether it is such an instrument as can be relied upon 
between the decks of a frigate, or on the hot and dusty 
plains of India and China. It is said that up to this 
moment the lubrication of the gun is difficult and un- 
certain, the flash hard to suppress, the strength far from 
uniform in different guns, and so forth. We cannot assert 
that these allegations are in all respects true; but we 
cannot, on the other hand, deny them, nor can we avoid 
feeling anxious on the subject. 

It has always seemed to us open to doubt whether the 
Armstrong gun did not comprise too many novelties for a 
Government gun—whether it would not have been more 
prudent on the part of the War-office to have marched in 
pace with the times, rather than to have leaped so suddenly 
as it did when it undertook in a moment to cover land and 
sea with built-up, breech-loading, rifled cannon. The 
rifling of a gun, and the adaptation of a suitable projectile 
to it, presents no great difficulty ; and had the Government 
been content for the time being with effective muzzle- 
loading guns of great range and accuracy, they might 
readily have satisfied themselves at a cost which would 
have been insignificant when compared with the 
millions expended last year and this at Woolwich 
and Elswick. Nor need they have incurred any great 
expense in procuring built-up guns, if onh were 
deemed essential to strength. it is, we have spent 
enormous sums upon this building-up part of the business 
with no adequate result. If there be any one principle 
established in connection with construction it is 
unquestionably this—that the strain of the dischar, 
should be distributed as much as possible throughout the 
thickness of the gun ; and this can only be effected by 
causing the outer layers of the material to grip the inner 
— tightly, and with a regulated tension. Now, Sir 
William Armstrong has never professed to comply with 
these conditions. In explaining the construction of his 
gun to the Civil Engineers at their institution, he said :— 
“ Behind the trunnions two additional layers of material 
are applied. The external layer consists, like the inner 
tube, of spiral coils, but the intermediate layer is composed 
of iron slabs bent into a cylindrical form, and welded at 
the edges. The reason of this distinction is, that the 
intermediate layer has chiefly to sustain the thrust on the 
breech, and it is therefore desirable that the fibre of the 
iron should be in the direction of the length, while else- 
where in the gun it is more advantageously applied in the 
transverse direction.” Not a word about any increase of 
tension in the layers. Mr. Whitworth was prudent enough 
not to neglect this feature, and consequently has produced 

uns, which, for strength at least, cannot be s 

nless, indeed, it should after all be discovered that Cap- 
tain Blakely’s method is the true one—that of forming 
the cylinders truly, and forcing them cold upon one 
another by hydraulic pressure—in favour of which there is 
very much to be said. The tension of cold cylinders of iron, 
of given dimensions and under similar circumstances, of 
whatever make they may ——— to be, is pretty nearly 
the same in all; but heat them highly anh shrink them 
upon centres, and it will be found that their uniformity of 
tension no longer exists. If the Blakely system, as we 
suppose we may call it, were adopted, we should, in all 
probability, get two out of the three features before men- 





tioned simply and cheaply—namely, the strong built-up 
mode of construction, a the rifling. 

It is with the third and last feature—the breech-loading 
—that most of our difficulties and troubles come upon us ; 
and it is really very doubtful whether it is yet worth all 
that it has cost us. It is manifest, on the face of things, 
that we cannot ~ the breech of a about, =! — 
it in any way, without tly weakening it, an in; 
greatly to the weight of it abe. The mand is likewise 
attended by other disadvantages. That these obstacles are 
not insuperable may be very true; but the question is, at 
what cost have we thus far surmounted them? We put this 

aestion with a special pu to the chiefs of the War 
epartment. We are wanting serviceable rifled cannon 
very badly. The number of our ships of war is increasing, 
nay multiplying >) and we want to put rifled guns 
on board of them. We are about to increase our sea-facing 
batteries largely, while we have not a single rifled gun in 
many of the batteries which we already possess. Is it 
worth our while to wait for Armstrong guns for these 
various purposes ? Is it worth our while to put such costly 
weapons into common ships and batteries, even if we can 
poole them as rapidly as we please? It appears to us 
that it would be a wiser Gas to set about rapidly pro- 
viding ourselves with a supply of cheaper and more reliable 
ns, from which, we doubt not, all necessary good may 
got. 


THE PERMANENT-WAY OF RAILWAYS, 


AFTER thirty years’ experience in practice, permanent- 
way is still a vexed question. It should not be so, were 
only philosophical acumen brought to bear upon it. The 
history of its various changes may help us to understand 
it, and we will endeavour to set it forth as briefly as may be. 

When what is called the edge-rail was first adopted— 
that is, when the flange or guiding arrangement was placed 
on the wheels instead of the rails—the form or section of 
the rail somewhat resembled the letter T, with the hori- 
zontal line narrower than the vertical, and to maintain this 
in situ on the sleepers, it was needful to apply to it at 
intervals a broad foot in the form of a cast-iron chair, in 
which it was keyed by iron keys driven into a parallel 
rebate, and in the case of the fish-bellied cast-iron rails, by 
bolts ge > the ends at every chair in about 3 ft. 
lengths, hen rolled rails were introduced by Mr. Long- 
ridge, of Bedlington, they were rolled five yards in a 
piece, and, for the sake of saving metal, they were made 
fish-bellied in the intervals between the chairs; this saved 


& | some elevation in the chairs, and economised the weight of 


cast-iron, But the reasoning which was applicable to 
short lengths of cast-iron, with a joint at every support, 
was fallacious when applied to long bars of wrought-iron 
with uncertain and irregularly-yielding oy no at every 
sleeper. The rails bent as the sleepers sunk down, and the 
=_—~ process was abandoned for the parallel single T- 
rai 


The cast chairs were then about 14 lb. weight each, and 
the width about 2 in. beneath the rail, which was less than 
lin. in breadth at the lower edge, so that there was less 
than 2 square inches of area, This was equivalent to 
sustain a weight or pressure of about 20 tons, supposing 
the chair to be a firm fixture to the rail, but supposing the 
rail to be loose, and to give a succession of blows, it would 
be adequate surface for only a much less load. While the 
locomotives did not ex 12 tons on the Liverpool and 
Manchester these rails sufficed, but so soon as extra 
speed and extra load were needed, the rails required to be 
ae in —- and weight, and the chairs also wero 
enlarged in dimensions, and an enlarged area was 
vided for the rail to bear in the chair. itl 

The contractors, who did not need permanent, but 
only temporary-way, very soon discovered that rails badly 
fastened in chairs were very rapidly destroyed by blows; 
and so a rail was devised with a broad enough to keep 
the rail upright without chairs. The base and the height 
were about equal—24 in. Mr. Vignolles thought that 
what was quel for the temporary-way might be gocd, also, 
for the permanent-way, so he increased the height and 
breadth to 4 in., and effected a considerable economy by 
dispensing with the chairs; and the Americans, followin 
his lead, contented themselves with a height and bread 
of 3 in., making up for want of stiffness by an increased 
number of sleepers, where wood was cheap. 

Bat the mode of fastening the flat-bottomed rail on the 
sleepers by iron > driven into the sleepers, and 
clipping over the rail edges, was very inefficient, and 
especially at the joints, where the sleepers were rapidly cut, 
and the process of replacing the rails by forcing out and 
re-driving the dogs, was also destructive to the sleepers. 
It was, probably, this consideration which led Mr. Locke 
to adhere to the chair-rail, in which removal and replace- 
ment was comparatively easy; but, with the increasing 
load, it became needful to enlarge the bearing area below. 
The obvious method was to make the rail double-headed, 
which increased the base, while practically forming two 
rails in one, to be reversed in case of wear or flaws. But 
the large head below rendered a wide chair needful to take 
it in and out, i.e., a large opening between the jaws; and 
iron keys, in the then existing state of knowledge, became 
impracticable, so wooden keys were substituted. This plan 
was simple, economical, and convenient, and became the 
type for most lines constructed with cross sleepers. The 

at-footed rail emigrated to America and the Continent, 
with few exceptions, and the double-head became the 
English standard type. But there is an adage about “food 
and cooks” which might well apply to this rail and the 
modes of using it. 

About the same time the Great Western commercial rail, 
and then the flat-footed rail, were adopted with modifica- 
tions. Two vertical webs were used, and the foot was 
divided by a hollow ing between the rails, which 
resembled two piers in the section, and so it was called the 
“bridge” rail. It was applied on large longitudinal 
timbers, bolted through holes in the which were in 


the aggregate 6 in. in width. The waste of metal in this 
stem was enormous, with little useful result. The 
ges turned up at the edges, and bent at the bolt-holes, 





148 


THE ENGINEER. 





Avevsr 31, 1860. 








the rail split across the crown, and the continual bending 
of the rail under the loads of the wheels produced a deep 
channel in the longitudinals, which it was sought to patch 
7 cross-boarding the surface, so as to rest on transverse 
fibres. The only rails of this kind which have been per- 
manent have been those of the Great Southern, and Midland 
Great Western of Ireland, laid on large transverse sleepers 
at comparatively small intervals, and used with engines of 
moderate weight. But these rails weigh 92 Ib. per yard. 
On the Great Western of England we may judge that they 
have not been satisfactory, from the fact that the flat-footed 
rail of Mr. Vignolles, of greatly enlarged structure, has 
been latterly applied in lieu of the bridge; and also 
another variety of bridge rail with diagonal flanges, known 
as the Seaton rail. We believe that the bridge rail has run 
its final course; for even in Ireland, where it was the 
original type, it is disused upon almost all new lines. 

So long as the engines continued of moderate weight, 
the double-headed way, secured by wood keys in chairs on 
cross sleepers, maintained a rect Me durable road, all but 
the joints. The fishes of Mr. Bridges Adams gradually 


tables. If the chair be so attached as to prevent vibration 
and crystallisation the objection ceases. But there is 
another objection to the chair system. The rail being 
supported on the lower table, the web must be made very 
stiff, to prevent it from buckling under the load; and the 
stiffer the web is, the greater is the force and resistance to 
the blows. The heavy web acts like an anvil; but if the 
web be light, there is a certain amount of elasticity in the 
rail itself, serving to elude the force of the blows, without 
any injurious abstraction from its vertical stiffness. It is 
= practicable to obtain this with rails which are used in 
chairs. 

Again, it is a most important thing to obtain considerable 
vertical depth in the rail, in order to distribute the load, and 
prevent the sleepers and ballast from crushing in detail, 
But the deeper the rail the greater must be the spread, 
and, consequently, weight of the chair. And this will 
involve a greater weight on the sleeper, tending to spring 
it with a mischievous leverage. And even with the pre- 
sent rails 5 in. in depth, there is a positive springing 
movement in the ballast, rendering it essential to pack 





ameliorated this evil, and got rid of the joint chairs, and 
all the travelling world could bear testimony to the im- 
provement. But greater speeds were demanded, and it was 
assumed that heavier engines: were essential to the speed, 
whereas it was an improved permanent-way that was 
needed. The early rails were 4 in. in depth, then 43 in., 
and so on, to 5 in., the weights varying from 48 lb, to 60 lb. 
per yard. Chairs commenced at about 10 Ib. each, and 
gradually increased to 22 lb. each. Sleepers, which were 
at first 7 in. to 8 in, half-round logs, increased to 9 in. and 
10 in. But the rails and joints were insufficient for 
the increase in the engines. ‘The process of destruction 
went on in various ways. ‘The sleepers were too light and 
springy to sleep, so that they jumped up and down in the | 
ballast, having too little bearing area to prevent them from | 
sinking and driving down. ‘The chairs had too little 

bearing area to prevent them from driving into the sleepers, | 
and too little bearing area to prevent the rails from getting | 
notched upon them. ‘The wood keys had too little bearing 

area to sustain the lateral pressure and blows of the wheel | 
flanges against the rails. ‘The rails were too weak 
vertically to distribute the load over a sufficient length to 
prevent the sleepers from sinking in detail, and they were 
too weak laterally to prevent them springing between the 
chairs and crushing the wood keys in detail ; while the 
blows between chair and rail frequently broke the chairs, 
crystallised the rails, and so damaged their under surface 
as to make them useless for reversing. 

Beholding these results, several of our engineers some 
years back abandoned the double rail and chair, and re- 
turned to the single head with a broad flat foot, and others 
kept to the single head in chairs, The height was increased 
t» 6 in, and the base to 6 in., and the rail became capable | 
of efficient fishing, which was not the case with the | 
shallower rails previously used. But the fastenings were | 
found inefficient, the sleepers were ,cut with the sharp 
edges of the rails which rolled upon them, and it was | 
found absolutely necessary to obtain a wider base; and | 
once more the engineers returned to the use of the double- | 
headed rail and chair, In short, it has been a process of | 
finding out in practice what will not do, and making more | 
experiments to find what will do. On the Northern of 
France they have just passed through the phase of the | 
inefficient double head and chair, and are getting into the 
phase of the inefficient flat-foot single-head at the same 
time that English engineers are abandoning it. Tor some 
time the standard permanent-way has been a double-head | 
rail, 5 in. deep; a 26 lb, chair; intermediate sleepers, half 
round, 10 in, wide; joint sleepers, squared timber, 10 in. 
by 5 in.; wood trenails to fasten the chairs, and wood keys 
to secure the rails in the chaiys; and the sleepers are | 
spaced 3 ft. apart. But on the Brighton line the chairs | 
are 28 lb. each, or 42 tons per mile. On the Eastern 
Counties the chairs are 251b.; but there are 2,016 sleepers 
vo the mile, instead of 1,760, so that the rail is better sup- 
pane at shorter intervals, with 45 tons of chairs per mile, 

ut a lighter weight of rail, which is single-headed. The 
Great Tate is, we believe, a 72 lb. rail, with a 23 lb. 
chair. The South-Western again, with a lighter traffic, 
has an 82 1b. rail. But it is on the London and North- 
Western and the North-Eastern, that we find the heaviest 
material. The rails are 82 lb, to 841b. per yard, the chairs 
are 40 lb, to 42 Ib, each, the sleepers are spaced 3 ft. apart, 
measuring 9 ft. long, by a section of 10 in. wide and 6 in. 
deep, with large oak keys. ‘The chairs are from 63 tons to 
65 tons per mile on the North-Eastern ; the rails are case- 
hardened on their tables, to prevent the rapid wear caused 
by the driving-wheels; and if the rails be sufficiently 
massive, this will not impair their strength. But if the 
case-hardening be not perfect—that is, free from soft 
intervals—the rails will wear more rapidly than if not c.se- | 
hardened at all. The soft places will be equivalent to 
blows. The North-Eastern is probably the best made l.ne 
on the ordinary system. 

When the accident of a breaking rail took place at Hat- 
field, on the Great Northern, some months back, Colonel 
Yolland, of the Board of Trade, asked a pertinent question 
at the inquest—“ Had the rail been reversed?” i. e., was 
it a rail which had been worn on the upper table and then 
turned upside down ? Colonel Yolland has, no doubt, found 
from experience that after long wear the double-headed 
rail becomes crystalline on its upper surface, and that when 
reversed in that condition the tensile portion of the metal 
is above, and the compressile portion below, the exact 
reverse of the conditions essential to prevent breakage. | 
Now the double-headed rail is a better rail for the purposes 
of manufacture than the flat-foot, and not heavier, for the 
flat-foot is simply the lower head spread dut. The double- 
head is a better bearer, and the difference of its condition 
in use is simply that it is supported upon iron bearers or 
chairs, while the flat-foot is supported on timber. The 

r and heavier the chair the more it resembles an 
anvil, and if any loose movement exists between the chair 
and rail the worse will be the effect. The objections of 
Colonel Yolland, therefore, apply to the reversal of double- 
headed rails used on iron chairs supported on their lower | 








‘wholly immovable, it would be needful to make them 


| the placing’of a timber sleeper beneath the ori chair on 
| which a rail rests loosely can have any effect w 


' which a deep rail with athin web is bolted between two pieces 


‘the rail and minimising the weight in proportion, while 


them only under the rails, and not in the centre. To con- 
stitute these sleepers in the true sense, i.e., to render them 


10 in. in depth, instead of 5in. But in such case the top 
of the rail would be nearly 17 in. above the bed of the 
sleepers, and the tendency to roll on in the direction of the 
forward movement weal be increased—and it is this 
rolling tendency which very materially causes the keys to 
turn and get loose. The rail is propped, as it were, on an 
apex or truncated pyramid, the base of which is 10 in., and 
the upper part 5 in. in width, the tendency to turn over 
being only resisted by the wood key. 





A notion prevails that the sleepers of a railway should 
be sunk down low into the ballast, in order to keep the | 
structure firm. This amounts, in other words, to acknow- 
ledging that the framework is so fragile that it needs sup- 
port ; that the ballast is a part of the structure. But the 
essential of stability is, that the bearing on the ballast 
should be as close as possible to the inol of the rail, i.e., 
practically widening the base. The use of ballast is simply, 
as a porous surface, to prevent the lodgment of water, and 
the deeper the sleeper is placed, the more chance there is 
of a pond of water forming around it by non-porous 
material getting rammed below and around it. The driest 
part of a gravel-walk in a garden is the surface. 

The perception of the disadvantage of propping a rail on 
the lower table has led to many plans of suspending it by 
the upper table. Where this is done in chairs there is the 
disadvantage of elevating the rail, as on a gibbet; and, 
therefore, plans have been resorted to of applying longi- 
tudinal sleepers laterally in the rail channels. One of 
thege was by applying continuous wrought angle irons to a 
deep rail, with their web bolted through and connected to 
the opposite rail by tie-bars. With the horizontal web at 
the upper side of the rail channel, the elevation of the rail- 
head is only 24 in. above the bearing surface on the ballast. 
With the horizontal web at the lower suface of the rail 
channel, the running surface of the rail is 4 in. above the 
bearing surface of the ballast, and there is a keel of 2 in. in 
depth below—a most important element in keeping lateral 
steadiness, by grooving into the ballast. 

Another antes is the application of cast-iron sleepers 
in discontinuous lengths of 2 ft., bolted in the rail-channels. 
In this mode the elevation of the rail-surface is only 4 in. 
above the bearing of the flanges on the ballast, with a keel 
of 3 in. below, and the weight of material in cast-iron is 
only double that of ordinary chairs, and all timber is dis- 
pensed with, as in the wrought-iron way. It may be asked, 
why should not cast-iron in this form be as mischievous as 
in the form ofa chair, the more especially as it is of double 
weight ? Simply, that in the first place the attachment to 
the rail is of such a kind as to make the parts immovable 
from each other, which is not the case with the rail and 
chair; and secondly, that the bearing area between the 
surfaces is nearly doubled. It is very doubtful whether 


hatever in 
diminishing the effect of a blow. 
Another method is what is called the Sandwich rail, in 


of timber, fixed by transverse key-bolts in the side channel, 
the pieces being either continuous or in short lengths, the rail 
tables projecting 14 in, above the timber, above and below. 
The section of cach piece of timber is 5 in. wide by 4 in. 
deep. The connection of each pair of rails is by cross-ties 
of timber, of the same section as the longitudinals. The 
joints are connected by angle-brackets of wrought-iron, 
bolted through the rails. ‘The rail is about 82 1b. per yard, 
and 7 in,deep. When bolted laterally between the timbers 
it is double the strength, both vertically and horizontally, 
of the ordinary rail of the same weight placed in chairs. 
And the elevation of the rail surface above the ballast is 
only 4 in. instead of 12 in. in the ordinary mode, The 
great stiffness of the rail renders it as firm on the ballast 
against any vertical movement as any amount of depth 
with the ordinary sleepers ; and one-third of the depth of 
ballast is economised. 

Here, then, are three modes of maximising the depth of 





getting rid of all loose movement; and the latter method 
is accomplished at a cost of some £400 less per mile, exclu- | 
sive of the saving of ballast. 

The three methods are not theories, but have been long 
in actual practice on one of the hardest worked metropolitan | 
lines, the North London, where any one may see them. | 
We have adverted to this system before, and now repeat it, 
as it could not be omitted from any analysis of permanent- | 
way, fulfilling as it does the requisite mechanical con- 
ditions. 

But, it will be said, all this requires a new system of 
rails, and does not help in that which is already laid. 
Perhaps so; but it is very important when any relaying is 
undertaken, = 

But, now, as to the present system. The great evil lies 
in the chairs, and it is perfectly simple, when relaying or 





applying new rails, to get rid of the chairs of cast-iron by 


applying continuous brackets of timber in the mode shown 
below in section and plan. Chairs are fixed to sleepers by 
spikes or trenails, and the whole accuracy of the gauge and 
security of the rails depend absolutely on these spikes or 
trenails. Spikes were the original fastening, but work and 
wear soon caused them to be loose in the holes, and so 
trenails of oak were substituted ; but the risk of breakage 
in these trenails is well known, and thus each chair may 
be broken away in succession. But with timber stretching 
over three sleepers, the spikes will assist each other, and 
will fix firmer in timber than in cast-iron chairs. More- 
over, the rail will be elastically and continuously held, 
and very materially strengthened both vertically and 
laterally. There will be no blow and no erystallising pro- 
cess, and in case of a flawed rail, breakage will not be so 
liable, and in case of breakage, the rail would still be held 
firm enough to carry a train over. 

The rails rest on the ordinary sleepers, and the longi- 
tudinal timbers are formed of half-round sleepers about 
8} in. in diameter, which are cut down the middle by a 
circular saw-bench at the right pitch for the rail. They 
are then contoured to the rail by a circular cutter, as 
ordinary mouldings are made. The outer piece is spiked 
down to the sleeper, and the inner is screwed down, so as 
to take out and reverse, or replace the rail. The joints are, 
as usual, either fish plates or brackets—the latter having 
the advantage in supplying lateral strength, in which the 
fishes fail. 

The cost of this system is some £50 to £100 less per mile 
than the chair system ; bat as the rails may be used with a 
= web, a further saving of about £70 per mile may be 
made. 

Rn bene of chairs is now so much recognised 
that on the St. Helen’s, = 

the Lincolnshire, Strat- SO 
ford, and other lines, the \: 
rails are made to bear 
directly on the sleepers, 
and are secured by cast- 










iron brackets bolted through the rails—the saving in 
weight being about 19 tons of cast-iron per mile, and the 
safety and economy in maintenance are greatly increased, 
as there are no chairs to get loose, 











A New Kixp or Bronze.—Workers in metal are finding good 
uses for a new kind of bronze, made by melting together 10 parts of 
aluminum with 90 of copper. It is described as being tenacious as 
steel, and well adapted for the bearings of machinery. A polisher, 
who used it for bearings in his lathe, which made 2,000 revolutions 
a minute, found it last six times longer than bearings made of other 
kinds of metal. It is good also for pistol barrels, and is to be tried 
for rifles and cannon. 

Turkisu LicurHouses.—Some months ago an agreement was 
entered into between the Porte anda French company, by which 
the latter obtained absolute control and superintendence over all 
lighthouses in the Ottoman dominions for a long term of years. 
This subject has been treated as a simple commercial concession 
from the Porte to the company. Its political significance was, 
however, too obvious to permit of its being passed over in silence. 
Accordingly, Sir Henry Bulwer strongly represented the impropriety 
of the proceeding to Ali Pasha, the acting Grand Vizier, and 
insisted on some modification of the terms of the convention. The 
result has been that, after much discussion, M. de Lavalette has 
consented to certain alterations being made. The most important 
of these are that, without disturbing the pecuniary arrangement 
between the Porte and the company, a mixed commission shall be 
invested with a power of general supervision, and that the con- 
vention shall become void in the event of a war between France and 
England. It is also provided that on certain terms the Porte shall 
be at liberty to put an end to the contract. 

Foren AnD Co.onraAu Jorrinas.—The Moniteur contains an 
Imperial decree ordering the construction of a section of railway 
between Toulon and Nice, which would connect the two departments 
of Var and Nice, and be a work of public utility.—A Toulon letter 
of the 20th says: “The event of the day in this port is the trial 
making of La Gloire. This steel-plated vessel to-day begins its 
experiments at sea. They will be directed by M. Dupuy de Loine 
himself, the author of the plan of the ship. Nobody doubts that the 
result will be a satisfactory, and eontheiadl we may con- 
sider as resolved the problem of steel-plated (cuirassés) vessels, 
capable at once of resisting the effects of artillery, and of navigating 
like any other sea-going ship. I will not dwell upon the immense 
step thus taken in the art of naval construction, or on the change it 
must bring about in tactics. When the results of the trials of the 
Gloire are detinitively known, there will, doubtless, be undertaken 
the construction, upon the same principles, of several vessels of large 
dimensions, for, with the exception of the frigate Invincible, which 
will be on the same model as the Gloire, there are neither ships of 
the line nor frigates on the stocks at Toulon.” [The Pallas and 
Normandie make three steel-plated vessels which the French 
have now got afloat.]—The English Government have declined 
to afford any material or pecuniary assistance towards further 
surveys with a view to a ship canal across the Isthmus of 
Darien, the scheme being considered impracticable.—Mr. Laing 
stated, last week, in the House of Commons, that a communication 
had been received from the Austrian Government demanding con- 
siderable modifications of the terms of the Mediterranean and Yodian 
Telegraphs convention, inasmuch as it would be impossible to raise 
the required capital on the terms proposed, as, for instance, the 
undertaking of an absolute payment of £15,000 a year as a dividend 
to the shareholders for fifty instead of twenty-five years, as origi- 
nally prescribed. Experience had shown that submarine cables 
were liable to failure after they had been successfully laid, so that 
the risks had been greatly increased; and, therefore, the state of 
things had materially altered since the convention had been entered 
into. He was not in a position to say what decision the Govern- 
ment would come to, although the subject of telegraphic communi- 
cation with India would be fully considered.—The fortifications of 
Ancona are almost completed, 1,400 men having been employed on 
them for the last six months.—The Lyons Chamber of Commerce 
has declared in favour of the establishment of a regular steam com- 
munication with India and China by means of a special steam 
shipping company. Their object is to get raw material from those 
countries direct.—A cast-iron bell, weighing 2,025 1b., has been 
cast in Cincinnati, and it is said that its vibration is more 
perfect and continuous, and its sound as full and_ melodious, 
than any bell cast from the ordinary bell metal.—The Danube 
and Kustendjie Railway will be opened from river to sea next 
month. The advantage of this route in point of time over both 
those by Trieste and Marseilles was recently supplied by the manager 
making a journey to and from England in twelve days and a half. 
Once the through service for this has been inaugurated, it is calcu- 
lated that the journey from Constantinople to London will be easily 
performable in six and a half days, and the return trip hither in six 

days, the down Danube journey accounting for the ce. 
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THE DARIEN CANAL. 


WirH reference to the mention of this subject in the 
House of Commons a few evenings ago (a notice of which 
will be found in our Parliamentary report), the Times has 
made the following observations :— 


An extraordinary example of falsification of history was furnished 
last evening in the House of Commons. Lord Palmerston, in reply 
to a question regarding the possibility of opening a water communi- 
cation between the Atlantic and Pacific Oceans, gave an authoritative 
account of the whole subject. Nothing could have been more clear 
or concise than his lordship’s statement, but at the same time nothing 
could have been further from the facts. If he had detailed to the 
House the circumstances of a dinner given by Alexander the Great 
to Oliver Cromwell, the incongruities condensed into a small com- 
pass could not have been more complete. For this his lordship is 
not responsible. He was not in office at the time of the events 
alluded to, and the narrative he delivered was, of course, merely 
that which has been furnished to him from the proper department. 
If the task had devolved upon some of his fluent colleagues the 
would have unfolded the matter in a haze of sophistries which 
would have almost defied correction; but it is dangerous for official 
gentlemen to feed Lord Palmerston according to their ignorance, and 
to rely that he will baffle his hearers by resorting to a string of 
platitudes. He has, consequently, in a speech of thirty-three lines 
given an explicit version of the facts furnished to him, and which, 
although it was received by the House without question, will excite 
surprise at Washington and Paris; Mr. Buchanan and the Emperor 
of the French being both perfectly cognisant of the actual position of 
the whole matter. Lord Palmerston’s statement is, that before 
1852 an enterprising Irish gentleman, Dr. Cullen, had very 
meritoriously surveyed the Isthmus of Darien, and had re- 
ported it to be favourable for a canal; that, in consequence, 
a company was established in 1852; that in the following 
year England, America, and France, being impressed with the ad- 
vantages of the work, united to assist in an exploration; that 
Mr. Gisborne, having been sent out as engineer of the company, 
concurrently with English and American engineer officers, found that 
the scheme was impracticable, as the Cordilleras extended like a 
backbone along the isthmus at a height ten times too great to admit 
of a ship canal; and, finally, that however plausible the undertaking 
might appear, her Majesty’s Government had not thought it to be 
one in which they should engage. Now, the ac‘ual facts are as 
follow :—About 1851 the Americans established a perfect transit, 


chiefly by water, across Nicaragua, and many thousand passengers 
were regularly carried between New York and California. he 


company by which the concession for this route had been obtained 
then proposed to execute the long-desired canal. Colonel Childs, 
the chief engineer of the State of New York, was employed for the 
survey and estimates, and these were afterwards examined and 
approved by English Government engineers appointed by Lord 
Selmadbury. Sir Henry Bulwer, at that time minister at 
Washington, had taken great interest in the project, and had stipu- 
lated that one-half the concession should be offered to England. 
The New York company accordingly sent commissioners to London 
for that purpose, and great general interest was awakened. When 
the favourable feeling was at its height, a Dr. Cullen, the meritorious 
Irish gentleman alluded to by Lord Palmerston, appeared in London 
and alleged that he had discovered a perfectly easy passage 
across the Isthmus of Darien. No experienced person gave 
credit to him, for it was known not only that the mountains in that 
region presented an insuperable barrier, but that the Indians had 
always prevented the passage of any white man across the country. 
He gave out, however, that he had succeeded through having 
married a daughter of one of the chiefs, and he at length induced 
some persons, including Sir Charles Fox, Mr. Henderson, and Mr. 
Brassey, to subscribe means to send him back to negociate a con- 
cession from the Government of New Granada, while they despatched 
an engineer who was to verify the accuracy of his statements. That 
engineer was one of the staff of Sir Charles Fox—Mr. Lionel 
Gisborne. Mr. Gisborne sailed on the 2nd of April, 1852, accom- 
panied by Mr. H. C. Forde as his assistant. He returned in the 
following August, and issued a detailed account of the discovery of 
a wonderful opening in the mountain range which removed all 
engineering ditiiculties in regard to the construction of a canal, and 
which, in fact, would enable a communication to be cut from sea to 
sea, without locks, and capable of admitting the largest ships in the 
world. This discovery, however, was made by Mr. Gisborne in 
entire independence of Dr. Cullen. That meritorious Irish gentle- 
man had not kept his appointment in joining Mr. Gisborne to 
lead the way, and Mr. Gisborne subsequently pronounced his 
opinion cn Dr. Cullen’s merits, by asserting a disbelief that he 
had ever penetrated the isthmus as he had alleged. Indeed, 
Mr. Gisborne announced that he and Mr. Forde had been further 
into the interior than any white man since the Bucaniers. The 
result was that Mr. Gisborne presented a formal report to Messrs. 
Fox, Henderson, and Brassey, giving all the general measurements 
and estimates for the desired canal. The affair, of course, caused a 
great stir, no less in the geographical than in the engineering world, 
all the other routes, Nicaragua, Atrato, Tehuantepec, &c., were 
deemed to have been utterly eclipsed, and the Government of Great 
Britain and the United States resolved to send a joint party of 
engineers to effect a complete survey. Some few persons, however, 
had a peculiar opinion of what would be the termination, and that 
opinion was in due time confirmed. Mr. Gisborne was unable to 
point out the neighbourhood of the passage through the range of the 
Cordilleras which he had discovered in conjunction with Mr. Forde, 
and of which he had issued a series of elaborate maps and measure- 
ments, and many of the surveying party perished from starvation 
and the attacks of the Indians. On the return of the survivors, it 
is understood, a report was presented to the Government, but that 
report was never published, and it was not found possible to procure 
a copy of it. The preservation of Treasury records on matters 
relating to concessions and pecuniary enterprises appears, unfor- 
tunately, not to have been carefully attended to of late years; but 
this document might possibly still be found, and it would be well if 
some member of the House of Commons would ask for a copy of it. 
According to the statement of Lord Palmerston, the public would 
fancy that the enterprising and meritorious Dr. Cullen had 
actually, “by his own efforts,” surveyed the isthmus, instead 
of having made an astounding assertion on the subject which, 
after he had been provided with the necessary means, he 
totally failed to substantiate, and that Mr. Gisborne, the engineer of 
the company, had performed the useful service of assisting in such 
a careful survey as to induce the Government to think that, what- 
ever might be the merits of Dr. Cullen’s scheme, it would be found 
wholly impracticable. With the corrected version before them it 
will be for{the public to decide, not only as to the merits of Dr. 
Cullen in the affair, but also as to those of Mr. Gisborne. After Mr. 
Gisborne’s publication, snatching the discovery out of the hands of 
Dr. Cullen, that much-complimented Irish gentleman and Mr. Gis- 
borne were accustomed to indnlge in an interchange of criticisms on 
their respective motives and scientific capacities, calculated to lead 
to impressions far different from those which would be created by 
Lord Palmerston’s speech. Perhaps they have since shaken hands 
with the admission that they were both in the wrong. At all events, 
the matter has now slept for some years, and all that has been heard 
of Mr. Gisborne has been in his capacity of engineer of the Red Sea 
Telegraph, and consulting engineer of the Government on submarine 
telegraphy in general. 








Sourn Kensincton Musrum.—During the week ending 25th 

August, 1860, the visitors have been as follows:—On ates, 

Tuesday, and Saturday, free days, 4,993; on Monday and Tuesday, 

free evenings, 5,113. On the three students’ days (admission to the 

— 6d.), 1,223; one students’ evening, Wednesday, 110. Total, 
1,439, From the opening of the museum, 1,613,677. 


.been constructed upon precisely this plan. 





THE GREAT EASTERN. 
Tuts vessel arrived at Milford Haven on Sunday last, after making, 
all things being considered, a very favourable passage. The follow- 
ing is the official report of the log, and performance of the engines :— 





Distance by 





Date. | Lat.N, | Long. W. lotservation,| Remarks. 
°4 4 
August 17 .. 40 42 | 60 02 238 _—|Left pilot SandyHook 
>» wut! fe 64.17 335 «| at 6.40p.m. 
» 19 ..} 4434 62 55 73 Arrived pilot 3.30, 
oo S| OF 55 45 318 Halifax 4.45 p.m, ; 
» 21..] 4800 49 00 306 =| Left do. 8.50 a.m.; 
» 2 50 10 44 44 320 | left pilot 9.50 a.m. 
» 2 6100 | 32 45 340 Eased engines for 
» 50 58 24 25 320 | six hours off.Cape, 
» 2 51 06 16 03 316 and stopped four 
» 26.| 6128 721 341 hours to sound. 


78 to St. Ann’s Head. 





2,980 miles, 

Time. 

Knots. h. m. 

Distance run by ship from Sandy Hook to Halifax .. 623 in 44 50 
Distance run from Halifax to St. Ann’s Head, entrance 

of Milford Hawa 4. ce 0s ce ce ce 80 2,357 in 173 00 


2,980 in 217 56 
4 56 








212 54 
2980 knots. 
21254 = 139 
From the above it will be seen that the average speed of the vessel 
has been nearly fourteen knots an hour. No one who has witnessed 
her performance during the trip doubts that,under favourable circum- 
stances she could make the run from New York to Liverpool, or to 
Southampton inside of eight days. 


PADDLE-WHEELS. — DIAMETERS TO CENTRE OF FLoAts 48 rr. 
rroM New York To Hairax, 50 rr. rrom Hairax To 
Mitrorp Haven. 

















the same extent as it would against British subjects; and, there- 
fore, where the foreign owners caused to be made in their own 
country and attached to their vessel a steam screw propeller, the 
manufacture and use of which was unrestrained by law there, but 
restricted in England by a patent, and afterwards sent the vessel 
with a cargo for the pu of trade to England, the use of the steam 
propeller was restrained by injunction, while the vessel should be 
within the waters covered by the English patent. He adds, “ This is 
a question of national policy, and it is for the Legislature, 
and not for the courts, to deal with that question. My 
duty is to administer the law, and not to make it” And 
Sir William Page Wood, the counsel for the respondents, 
concurring in the decision, did not eer the case, but to remedy 
the inconveniences in the application of the law, caused the passage 
of section 16 of the Act of 15 and 16 Vict., chapter 88, in d 
with the suggestion of the Vice-Chancellor. Our courts, without 
the aid of legislation, recognise the right of foreign v to use 
patented American improvements, but only while the vessel is 
engaged in commerce between our own and a foreign country. It 
certainly never was designed to be so extended as to permit v 
to come here, abandon their foreign traffic, take out a special coasting 
license, and run excursions in American waters. Under such cir- 
cumstances the vessel loses its distinctive foreign character, and the 
exemption that exists in the case of foreign trade no longer applies. 
We do not desire to embarrass in the slightest degree the movements 
of your vessel, both because we highly appreciate the enterprise of 
those who have sent the Great Eastern to our waters, and for the 
reason that we are disinclined to } d against those who have 
practically demonstrated the feasibility and advantage of our im- 
provement; at the same time we feel that this excursion ought not to 
be made by you without some distinctive recognition of our rights. 
If, therefore, the directors would make some such acknowledgment 
as was suggested in our conversation, we could witness her 
departure with pleasure, and also not permit an infringement of our 
rights to pass unnoticed. With many thanks for the courteous 
manner in which you listened to the presentation of our case, we 
remain, very truly, yours, Asset and Fuuier, 
Attorneys for the Owners of the Patent. 

The declaration alleges the issue of the patent in due form of law, 
its assignment to the plaintiffs, its value (which is placed at 
100,000 dols.), and then has a special count, which was framed for 
the purpose of avoiding the application of the decision of Brown 
v. Duchesne. 

The following extracts from the specifications will give a general 
idea of the scope of the patent:—The nature of the first part of my 
invention consists in combining with the paddle-wheels, constructed 
in any desired manner, and tee at the sides of the vessel, a pro- 
peller or propellers, placed at the stern of the vessel, the axis of which 
to be arallel ow nearly so) with the keel of the vessel, so that the vessel 
shall be impelled by the joint action of the propeller or propellers at the 
stern and the paddle-wheels at the sides; such joint action having 
the effect, as shown by experiment, to impel the vessel with greater 
velocity, and more steadily, with a given force, than by the action of 
the paddle-wheels or the propeller or propellers separately. . . . 

















sa ~ is 
33s EPs a é g eSg z 
23 28 2 . 
3 E Ea = 8 | z ra 2 Es i = 
$3 ges 24 Ses oe oc 
5 bo $2 Se esa | #28] 28 
& zee 6° Ss ow 5 
as RES = } gs s cE = 
As 2 < < 
Aug. 17... 312 12,485 110 23 104 
og ee 398 15,933 11°3 23 112 
oS sy 122 4,804 | 105 23 52 
a Mis oo 391 15,004 | 10°63 ei 120 
SS oe as 379 14,628 10°36 * 117 
ee at 421 16,209 11°46 es 116 
a ae es 412 15,874 11°25 22 113 
ee on 384 14,774 10° 7 18 lll 
> 414 15,958 11°31 23 110 
, 26 532 20,498 12°18 = 138 
| 3,765 | 146,226 - — | 1,093 


Remarks.— Left New York at 4.40 p.m., August 16. Left Sandy 
Hook 6.40 p.m. Arrived at Halifax, August 18, 4.40 p.m. Started 
from Halifax, August 19, at 9.10 a.m. Pilot left 10 am. Speed 
reduced for six hours for fog ; four stoppages to sound. 


Screw.—Pitcn 44 Freer 














>. 2. | s ¢ : 
S| 89 | B | e¢) g 14 
= Ss | 3 ae = : 
Date. Es so | 3 gs | & 3 
Zo eo | é Ly qs 
on o o& 2 $ 
es r) BS 
2 = | <4 < Z 8 |e 
Aug. 17.. . 320 44,240 38°75 19} 156 260 
mee ve 65,159 89°00 * 168 280 
Sie wo 1 17,441 37-00 20 78 | 130 
a 410 587880 40 33 19} 178 | 298 
9 «Bee 881 52,770 | 87°43 19 175 202 
» «22. 418 57,979 | 41°00 - 179 295 
a tie 411 66,935 | 40°30 18 182 205 
S = 369 51,147 38-73 £3 165 276 
~~ me 346 48,033 | 37°23 nn 164 274 
26. 490 67,910 39°00 193 206 | 344 
3,670 508,494 a _ 1,651 2,744 














ReEMARKS.—Stopped the screw on Friday, August 25, for three 
hours, to examine after bearing. 


THE GREAT EASTERN. — PROCEEDINGS FOR 
THE INFRINGEMENT OF AN AMERICAN 
PATENT. 

_ New York, August 6.—The “big ship” is constantly getting 

into hot water. Tne latest difficulty is a suit brought against her 

for infringing an American patent. it seems that her motive power 
is solely an American idea, to the knowledge of which the Great 

Eastern owes its origin. The particulars of the suit will be gathered 

from the following letter, written at the suggestion of the Commander. 

The directors failed to respond, and consequently the suit has been 

commenced in the Circuit Court of the United States. The damages 

are laid at 50,000 dols. :— 
122, Broadway, New York, July 28, 1860. 
Captain J. Vine Hall.—Dear sir,—In compliance with your 
request, it affords us great pleasure to send, for submission to your 
directors, a statement of the facts presented in our conversation to- 
day. On the 14th of March, 1848, James Elnathan Smith, of 

Greenport, New York, obtained letters patent of the United States, 

numbered 5,468, for a new and useful “improvement in propellers 

for vessels,” by the combined use of side wheel and stern screw. 

Application was then made to the English engineers, Brunel and 

Stephenson, to examine and test the feasibility of the combination. 

They pronounced it impracticable, and yet the Great Eastern has 

Charles J. Gilbert and 

Samuel T. Armstrong, of this city, are the owners, by assignment, 

of this patent. These gentlemen have consulted in reference to their 

rights, and we have advised them, that while our laws concede to 
foreign vessels the privilege of using an American patent, they 
restrict such use to the arrival and departure from our ports, and do 
not permit traffic in American waters. We deem the proposed ex- 
cursion of the Great Eastern to Cape May an infringement of their 
patent, being neither within the letter nor the spirit of those decisions 
which permit the vessels of a foreign friendly nation (using 
an American patent in their construction or equipment) to 
enter our ports for purposes of trade. In the case of Brown 

v. Duchesne, Judge Curtis held: “That the patent laws of 

the United States are not extended over foreign vessels visiting 

our ports, so as to affect the structure or equipment which 
they bring hither.” And Chief Justice Taney, in the same case, 
announced as the opinion of the Appelate Court that “the rights of 

property and exclusive use granted to a patentee do not extend to a 

foreign vessel lawfully entering one of our ports; and that the use 

of such improvement in the construction, fitting out, or equiy t of 


And the second part of my invention consists in me the \dle- 
wheels, when used in combination with the propeller or propellers at 
the stern, forward of the centre of gravity of the v , that a 
| portion of the action of the paddle-wheels thus placed wer have the 

effect to partly lift the bow of the vessel, while the propeller (or pro- 
pellers) at the stern exerts all its action to impel the vessel forward. 
—New York Herald, Aug. 6. 


SCOTTISH MATTERS. 


The following table, which possesses some interest, shows the income, 
expenditure, debts, and assets of the turnpike trusts in Scotland :— 



































Counties, | : Income, | Expend, | Debts, Assets. 
Aberdeen .. .. os 33 11,650 11,937 367,042 10,174 
Argyle «co ce ce ov | _ _ _ _ _ 
AE sce co cs oe | 17 18,752 16,900 | 133,053 7,065 
eed | 8,686 4,090 | 212,781 2,613 
Berwick .. so oo os 10 4,924 4,348 72,790 18,626 
Bute .0 se ce of of | = - - = - 
Caithness .. .. .. o | 1 984 1,420 — 35 
Clackmannan .. .. «. 8 2,936 2,977 62,854 279 
Dumbarton .. .. «| 8 8,548 8,053 69,267 7,057 
Dic ao 60 <. 8 6,344 6,387 47,594 5,140 
Edinburgh ce 00 es 5 20,235 21,217 12,252 2,168 
De co 68 8 0 6 4,497 4,077 14,801 1,428 
We .. co co op oo) ¥) SER 11,376 29, 697 8,504 
UUs 20 08 <6 18 8,687 11,403 05,405 4,126 
Haddington .. «. os 5 3,519 8,621 14,125 1,449 
Inverness .. 1. «2 | 2 15,755 18,362 18,700 3,306 
Kincardine oe ef «6 6 2,356 2,198 43,610 4,907 
Kinros oe @e. ce oe 4 8,272 2,938 44,484 2,390 
Kirkeudbright,, .. «. 1 2,911 2,904 1,958 2,651 
Lanark .. .. .. « | 23] 60,564 | 51,601 | 445,424 | 95,486 
Linlithgow eo ee ee 3 2,105 1,897 6, 

Malm .. oc cc cf oe 1 685 1,672 1,121 = 
Orkney .. «of of of | = _ - - — 
Peebles .. oe os es 7 1,915 1,094 18,487 856 
Perth .. .. oo «+ o« | 28 17,461 17,527 | 346,620 9,678 
Renfrew .. .. «2 oc | 8 16,438 15,651 14,796 13,662 
Ross and Cromarty... .. | — - -_ -_ — 
Roxburgh .. .. «+ «. | 12 9,736 9,001 | 101,129 4,604 
Selkirk eo 06 es oe 3 62 624 1,189 356 
Stirling .. «es oF os 9 10,377 8,790 120,368 5,291 
Sutherland oo so eo |= — - _- 
Wigtown .. os « of | 2 775 768 110 1,060 
1/244! 241,310 | 243,738 | 2,411,207] 150,872 


We understand that Messrs. Tod and Macgregor, oneof the leadin, 
shipbuilding firms on the Clyde, have contracted with a Sout 
American house for three river steamers, of light draught, to ply on 
the Rio Grande. Messrs. John Reid and Co., of Port Glasgow, have 
launched an iron paddle steamer, called the Kembla, which will be 
supplied with a pair of oscillating engines, of 150-horse power, by 
Messrs. Macnab and Co., Shaws Water Foundry, Greenock. She 
will proceed to Sydney, N.S.W., after receiving her machinery. A 

arty is “ in terms” for the purchase of the Windsor Castle steamer, 
Ccongieg to Messrs. Caird and Co., of Greenock. It is not expected 
she will continue on the present station beyond a ee and ber 
next sphere of duty will probably be to r= one of the 
rivers. The Windsor Castle was built and fitted up by her owners 
last summer, and was specially designed for swift sailing. During 
the two seasons she has been plying between Glasgow and Rothesay 
she has proved very successful, and now that her removal from the 
Clyde is all but certain, it is hoped that, before another season comes 
round, the Messrs. Caird will have her place supplied by one every 
way as suitable for the passage. 

Last week’s shipments of pig-iron were very liberal, as will be seen 
from the annexed return ;— 





such vessel, while she is coming into or going out of a port of the 
United States, is not an infringement of the rights of an American 
patentee, provided it was placed upon her in a foreign port, and 
authorised by the laws of the country to which she belongs.” The 
opposite doctrine was held in England in the case of “ Caldwell v. 

an Vlissenger,” in which Sir George Turner, Vice Chancellor, 
decided that the exclusive ag under an English patent will be 
enforced against foreigners while in England in the same way and to 





Foreign, Coastwise, Total. Same week 
last year, 

Ports, Tons Tons. Tons, Tons. 
Glasgow .. 2,376 .. 1,715 o 4,091 .. 4,614 
Port-Dandas 130 115 oo 245 403 
Greenock .. oe 78 - oo 73 100 
Port-Glasgow ° None, ee oo _ 
Bowling .. oe + No return, .. ee 236 
Ardrossan .. 3,507 «. 2,990 -» 6497 .. 4,245 
Troon ee oe 100 « 350 oe 450 « 827 
Ayr.. oe ee — + 283 a meres | 
Irvine oe oe -» No return. .. oe 68 
Grang th . O88 .. 195 oe 1,130 .. FOO 
Leith (last2weeks) 1,960 .. 150 +» 2,110 ., 800 
Burntisland No return. .. - 
Alloa (South) .. oo None, oe o - 
Alloa (North) 208 .. 103 oo 876 « - 
Bo'ness .. oe «= BBs we 100 o G8 .. S87 
Morrjsonshaven .. + No return, .. om _ 
Total + 9,872 6,011 16,883 18,711 





The directors of the Glasgow Trades’ Hall haye—in prospect of the 
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which was effected in 1855. In addition to its interior having been 
retouched, the ventilation has been v much increased and im- 
proved, and a fine sun-light has been in the disc of the 
cupola, which will help to flood the hall with light. Several minor 
improvements have also been made in the saloon and lesser hall. 


We have, on several previous occasions, called atention to the 
decided progress made by Scottish railway traffic of late. The 
increase still continues, om last week amounted to £4 per mile on an 
average of twelve of the leading lines, embracing 1,154 miles of 
railway. The result of the improvement is now becoming observable 
in augmented dividends. Thus the Edinburgh and Glasgow dividend 
is to be at the rate of 4 per cent. per annum, leaving a surplus of 
£2,000. For the previous corresponding period the rate was 3} per 
per cent, The Glasgow and South-Western Railway dividend for the 
past half-year is to be at the rate of 54 per cent. per annum, leaving 
asurplus of £3,755. For the previous corresponding period the rate 
was © per cent, 





TRAFFIC RETURNS. 


Week This Same _ Mileage. 
ending Week. 1859. 1860, 1859 


Belfast and Northern Counties .. Aug.25 1,335 

Birkenhead, Lancashire, & Cheshire ,, 26 2,974 2,998 83 33 

pees ent Exeter .. « «6 o » 19 = 8,787 125 118 
SD encte se 08 sy 06. op SE. 

OME «wwe ss « © a0 1 oe eS 

Cork and Bandon ., .. «s o 348 308 20 

Cork, Blackrock, and Passage ae ae 265 = } we x 

Dublin and Belfast Junction :; 3." 96 1,887 1,244 «6363 

Dundee, Perth, and Aber. Junction ,, 26 1,143 1414 81 81 

Dundalk and Enniskillen.. .. .. 3, 26 1,690 1,685 122 122 


Dublin and Drogheda .. _.. «. ,, 26 1,900 2,016 625 62 
Dublin & Wicklow & Dub. & Kingtn, ,, 25 2,048 2,534 403 40, 
East Anglian e » » = 83267 673 


Eastern Counties and East Union., 7” 96 





Kdinburgh & Glasgow & 8. Dunfer, ,, 19 6,956 6,635 142 142 
Edinburgh, Perth,and Dundee .. ,, 26 4,039 3,990 78 78 
lasgow and South-Western .. .. |, 26 8,400 7,785 1833 1833 
Great North of Scotland.. .. .. }, 18 1,828 1,777 53 
Great Northern .. .. « «+ « 4, 19 £7,663 26,176 283 283 
Great Southern and Western,, .. 7) 95 = 7,122 226 
Great Western .. .. «+ oe « 4, 26 34,999 84,794 4705 
Shrewsbury and Birmingham ., ,, 26 2,026 2,197 204 af 
Shrewsbury and Chester .. .. ,, 26 8,706 3,175 46 46 
Irish South-Eastern .. .. «6 «2 = = - = - 
Lancashire and Yorkshire .. .. ,, 26 44,006 39,520 8953 39 
Llanelly Railway and Dockyard .. ,, 25 687 a6e 46: 
London and Blackwall .. .. .. 4, 26 1,784 L874 6 
London, Brighton, and South Coast 5, 25 20,611 21,366 
London Chatham and Dover ., .. ,, 25 0 — om 35: 194 
London and North-Western ., .. ,, 26 88,405 84,752 950 936 
London and South-Western .. .. ,, 26 20,200 21,482 339 
London, Tilbury and Southend ., 7? 19 — 2,459 424 425 
Manchester, Sheffield, and Lincoln, ,, 26 12,839 11,023 1734 1734 
Manchester, 8. Junc.,&Altringham ,, 26 1.074 1,104 8 
Maryport and Carlisle 4. o .. 4, 19 1,239 _1,127 28 
Midland.. .. so es o# «+ «+ 4, 26 41,626 98,622 6144 6144 
Midland Great Western .. .. «. » 26 4,191 4,619 177 177 
Newcastle and Carlislo .. .. .. ,, 25 8,661 3, 78h 784 
North British 4. .. .. o os 7 26 6,662 6,351 174 174 
North-Eastern .. .. os se oe 4, 25 44,428 41,281 764 764 
ee Abergavenny & Hereford — - — - 
North Staffordshire Rail. and Canal ,, 19 7,851 7,681 246 233 
St. Helen's C. and Railway .. ., » 26 1,990 1,822 82 
Qh bury and Hereford ak ae = 1,882 61 61 
Scottish Contral.. .. .. .. . » 9% = -_ 
Scot. North-Eastern (lateAberdeen) ,, 18 4,270 4,205 115 115 
J Re ereresa- eae 3,837 723723 
South Eastern .. .. os oo oe 5, 25 27,198 26,750 
South York and River Dun... .. 5, 26 — 2,765 118 
South Wales., .. .. «s «e of 4, 18 8114 7,856 1713 1713 
Taft V oo 00 00 os oe oe yp 19 4,006 $4,452 63 
Eee 3686 
Vale of Clwyd .. «+ os oe of 5, 2 - = 
Vale of Neath .. 4. oe o o » 6 = 1,675 25 254 
Waterford and Kilkenny.. .. .. " 95 368 3181 
Waterford and Limerick .. .. .. 4, 26 1,368 1,293 77 177 
West Hartlepool H. and Railway... ,, 24 4,883 38,710 
West Midiand (late Oxford, Wol.) » 26 7,676 6,662 162 144 
Whitehaven and Furness.. ., .. 4, 190 = 604 38535 
Whitehaven Junction 4, « .«. 4, 19 a 660 12 #12 
COLONIAL AND FOREIGN. 
Buffalo and Lake Huron.. .. ., Aug. 10 787 832 161 161 
Dutch Rhenish .. .. .. .. oe 5, 23 4,823 4,574 109 109 
Eastern of France (late P. and§.).. ,, 11 63,501 51,839 1060 1003 


Grand Trunk of Canada ,, .. .. ,, 11 10,846 7988 970 
ee 26 28 








Great Luxembourg .. ., > $3,242 «2,408 1 122 
Great Western of Canada.. .. » é 7,177 845 346 
Northern of [France .. «+ «. «+ 4, Il 44,964 43,853 602 600 
Orleans, x and B hes... ,, 11 64,533 53,128 922 922 
Paris, Lyons and Mediterranean ., ,, 11 77,380 79,221 874 848 
Sambre andMeuse .. .. .. « » 2% — 1,150 68 
Western and North-Western .. .. ,, 11 46,364 655,964 748 721 
West Flanders .. .. .. of of 5» 26 _ 1,009 75 75 
Demerara fortnight ending .. :. July 575 ‘663 — — 





TENDERS FOR NEW CATTLE MARKET, DERBY, 


Mr. T. C. Tuorsury, C.E., Bornovcn Survaryor. 


Divieron No. 1. Division No. al 





Division No, 3 Divison No. 4 
New Bridge over|Furnishing and cy Making 
Canal, and | Delivering the |5¢¥¢Fing. Drain (conpioting Ni 
Tren Cast and Com: | - x “4 


Road on 
Mill Fleam | and Wrought- Pleting Market yi side River 
Arches, Iron Wer Derwent. 

















Surveyor’s<{stimate. 678 11 0} 886 9 0) 2,992 16 ol 46612 0 
Mr. Hyslop, Derby. . 4 


3,350 0 0, 
Mr. Tomlinson, do... _ ee *3,021 16 9 58616 0 
Clarke& Son,Warwck) 1,066 1 2 ~ 3,416 6 9! 63212 6 











Hill& Smith, Brly. H1.| 


Swingler, Derby,....| 1,004 13 0 _ 
J. & J. Cliff, Bradford] *764.13 0! _ 
Handyside&Co. Drby| 837 15 0 -_ 
Haywood, appesae 813 0 0 = 











* The Committee recommend the Corporation to accept these Tenders, 





EXTENSION OF STEAM ON THE Lakes AND Rivers oF IRELAND.— 
We are glad to see the prospectus of the Lough Erne Steam Com- 
pay, to wag Ba ay boats, on the American river models, from 

lleek to turbet, a distance of forty-five miles, through that 
lake which Inglis, ,in his tour, christened the “Windermere” of 
Ireland, the scenery of which is unsurpassed by the Rhine, Rhone, 
Elbe, or Clyde, and only requires such facilities as will be given by 
the company to draw hosts of tourists and travellers to view the 
beauties of its lovely waters, adorned by 366islands. From Belleek 
tramways, under the new bill, are to run to Ballyshannon and Bun- 


doran, a very fashionable watering-place. The fares are surpris- 


ngly low, one farthing on deck, and one halfpenn mile in the 
sumptuous cabin, all protected from the westher. " e look on the 
ee ws 6 anes ons, when we find that the rs on the 

between Cologne and Mayence, in from 18,000 in 


1827, to upwards of 800,000 now. 





PATENT STEEL PLATES. 


Mr. Foster has been kind enough to hand us for pub- 
lication the following letter just received 4 him from 
Dr. Livingstone. Perhaps the attention of the manufac- 
turers of the steel plates Selng directed to the matter ma 
enable them to explain and overcome the difficulty wi 
which Dr. Livingstone has had to deal :— 


River Zambesi, East Africa, 12th January, 1860. 

Sir,—The insertion of the following note in the “Journal of the 
Society of Arts” may prove of public service in preventing any 
other expedition trusting to a vessel built of the “ patent steel 
plates,” which have caused us so much toil, loss of time, and 
annoyance. 

It is probable that there are purposes to which these patent steel 
plates might be applied with great advantage, but eighteen months 
experience in a steam punt constructed of this material has proved 
that the substance cannot be trusted in tropical waters. Whatever 
may be the process by which the plates are converted into steel, a 
very remarkable decomposition soon takes place when exposed to 
the heat and moisture of this climate, and a considerable portion of 
the plate becomes what possibly is the black oxide of iron. In 
our case the whole vessel was painted thoroughly, inside and out- 
side, with Peacock’s patent paint while on the deck of another 
vessel in the voyage out. But this proved no protection, for a pro- 
cess of decomposition an on both surfaces altogether different 
from the common rust of iron. Scales of a jet black colour were 
formed, and when detached the plates were found to be as smooth 
and black as if they had left the rollers but an hour before. The 
scales are black in their substance, too, and strongly magnetic. The 
paint, firmly adherent on the outer surface, showed that it had failed 
to prevent the process, and, curiously enough, the rivets, which are 
probably of common steel, neither rusted nor decomposed. For a 
considerable time the process of scaling off and leaving a smooth, 
black, and even shining surface, made us believe that the plates 
were suffering no harm by exposure to the weather. Friction had 
no effect in wearing them. But the decomposition was going on at 
the same rate inside; blisters, also, were formed, and at the bottom 
of each there was a minute hole right through, and at the end of 
twelve months the removal of the internal surface scale left us with 
plates as thin as wafers, and so full of small holes, our wretched craft 
might have been converted into a coffee strainer for the entire Society 
of Arts. The plates were only 7 in. in thickness at the beginning, 
and the internal scales are »; in. The framework being of the 
flimsiest contract style, any attempt at mending involving ham- 
mering .or wedging would have been putting a new piece into 
an old garment, so that we had to resort to puddling her with stiff 
clay. This served for a while, but the holes becoming too large, we 
were obliged to run down to the sea, and with the assistance of the 
tides get her out of the water. By digging the sand from beneath, 
we reached the worst places, and the engineers, Messrs. Rae and 
Hill, assisted by men from H.M.S. a ow put planks outside and 
inside, with plies of canvass and white lead, sandwich fashion, and 

aranteed her to float any time between three days and six weeks. 

ew leaks, however, forced us to beach before the first period men- 
tioned, and though rather annoyed at being kept tinkering, instead 
of doing good service to the cause of African civilisation, we must, 
as we have often done with disagreeables before, “ put up with it.” 

No advantage whatever has been gained by the employment of 
these steel plates. The contractor intended that by their use the 
vessel should draw 13 in. only, but when we tried her fairly out here 
in salt water, without fuel, gear, crew, or water in the boiler, she drew 
23 in., and her paddle-floats are, of course, 10 in. too deep. It was 

romised that she could carry from 10 to 12 tons, but 4 tons bring 
er down to 2 ft. 7 in., and within a few inches of the paddle-wheel 
shaft, while 6 tons would sink her altogether. 

Nor have we gained the least in speed, for, instead of “ten knots, 
at least,” promised, we have to be content with a top speed of 3}. 
This may in part be owing to the peculiar form adopted—an imita- 
tion of the Niger canoes, t.c., long, narrow, and turned up at the 
ends. The negro reasons for this shape are sensible enough. The 
cannot make them broader than the trees, and make up in lengt 
what they cannot have in breadth, and they are turned up at the 
ends to avoid the shock which would be felt in coming to a bank, 
were they not made to slide up. These reasons are not so very re- 
condite as to induce us to forsake the wave line of Mr. Scott Russell 
surely. Here we often see canoes made out of crooked trees, and as 
they are simply hollowed out, the canoe retains the bends of the 
stock. Some future contractor, if using other people’s money, may 
infer that these crooked canoes are exactly suited for turning round 
corners, instead of inferring that the owners had no straight trees 
near the river. I am, &c., 

P. Le Neve Foster, Esq. Davip LIvINGsTONE. 








Tue Navirs or ENGLAND AND France.—Mr. Lindsay, in com- 
plaining, in the House of Commons, of the vast growth of the public 
expenditure this year, said one of the causes of expenditure was our 
naval preparations directly against France ; and the result was, that, 
whereas France had 263 screw vessels afloat, this country had no 
less than 492 ; while we had a ter number building than France 
had. Lord C. Paget said, Mr. Lindsay's statement as to the relative 
strength of the French and English navies was taken from a French 
pamphlet, which gave us 63 line-of-battle ships, whereas we had 
only 52 screw line-of-battle ships, and 9 block ships. That pamphlet 
omitted to state that France was building 10 iron-cased frigates, and 
we were only building 4. 

Scientiric Jorrincs.—M. de Paravey has written to the Academy 
of Sciences to state that the knee holly (2uscus aculeatus) is univer- 
sally used throughout Thibet and India for manufacturing paper, 
and that, in the present dearth of materials for paper, it might be 
advan usly used here for the same purpose, the P= being 
extremely common throughout France.—According to M. Gerold, a 
horticulturist of Vienna, plant-lice may be destroyed by squirting a 
decoction of quassia mixed with soap-suds on the plants. M. Gerold’s 
experiments on the subject have been repeated by M. Oberdieck, 
and with complete success. For a similar purpose, and the destruc- 
tion of insects generally, M. Lemaire proposes coal-tar mixed with 
saponine. Garden soil mixed with this preparation has been freed 
from the snails and other insects which previously infested the greens 
grown on it. The mixture should not be applied to plants them- 
selves, because it damages the leaves and flowers; but as for espaliers, 
it may be applied to the wall behind them. The weevil may be 
extirpated from granaries by spreading some of the mixture on the 
walls and floors.—Horses, cows, and oxen may be delivered from the 
annoyance of flies and the stings of venemous insects, by rubbing 
their legs and bellies with train oil, the smell of which drives those 
unwelcome visitors away.—M. Delarue, of Dijon, recommends the 
following process for correcting the taste of musty wine. Supposing 
the cask to contain about 220 litres of the ee liquid, pour 
from 400 grammes to 500 grammes (1 Ib.) of good olive oil into it, 
and stir well with a stick. After letting it stand, the wine is drawn 
off as usual, and is generally found to be free from the obnoxious 
taste; sometimes, however, the operation may have to be repeated. 
To deprive wine of the bitter taste it sometimes acquires in conse- 

uence of its losing part of its tannin by a pa pour from 
00 grammes to 120 grammes of tincture of cutch or catechu, into 
the cask for every 220 litres it contains.—The best antidote against 
the poisonous effects of phosphorus, according to Drs. Antonielle 
and Borsarelli, is calcined magnesia, suspended in water which has 
reviously been subjected to ebullition in order to deprive it of air. 
his must be administered in large quantities. It is well known 
-” the ey - of lucifer aw my has rendered —_ 
poisoning by phosphorus extremely frequent, especially 
=," children, who are but too apt to put matches into their 
uw ° 
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5 ‘AL OLI, Stanley-place, London, ‘‘ Improvements in 
70h. Sauunn Ux i aT baitio rac dl 1 Fog, 1 prov. 

. Samus. CUNLIFFE Lister, » ire, ‘‘ Improvements 
in machines for silk, flax, and other fibrous materials.” —Petition 
recorded 14th July, 1860. 

=. cue a | Seetaee, meebetonet, Sanden, m waned of, 
8 eng Se, gee + Se colouring and gilding, or 
otherwise covering with metal, leather, and fabrics, od ph mm ina 
sheet state."—A communication from Jacques Michel Dulud Paris.— 
Petition recorded 23rd July, 1860. 

1870. Auauste Victor Mort, Paris, “ An improved apparatus for printing 
in colours, textile fabrics, and other surfaces.”—/ tition recorded 2nd 
August, 1860. 

1888, EpariaM UpHAM Tsompsoy, Bristol, Maine, U.S., “ Improvements in 
machinery or apparatus to be applied to a shroud. stay, or other portion of 
the rigging of a navigabie vessel in order to enable the setting or ten- 
ing thereof to be effected and maintained.”—Pet:tion recorded 3rd August, 


1860. 

1894. JAMES LANCELOTT, Rose-terrace, Buxton-road, ** Improvements 
in machinery or apparatus for the manufacture of small metallic chains, 
and also in the manufacture of such chains.”—Petition recorded 4th August, 


1860. 

1898. ApoLPH JuLIus Sxitz, Newcastle-upon-Tyne, Northumberlandshire, 
**An improved manufacture of artificial sulphate of baryta.”—A commu- 
nication from Adolph Seitz, Gustrow, Mecklenburg-Schwerin.—Petition 
recorded 6th August, 1860. 

1902. Rosert Coxon, Beeston, near Leeds, Yorkshire, ‘‘ Improvements in 
hoops or apparatus for giving shape or distension to female attire.” 

1908. RICHARD ARCHIBALD Brooman, Fleet-street, London, ‘‘ Improvements 
in mills for Lag | corn and other ."—A communication Pierre 
Etienne Brisson, Orleans, France.— Petition recorded 7th August, 1860. 

1909. Davip Mosgugy, Chapel Field Works, Ardwick, Manchester, “ Im- 

rovements in the manufacture of hats, sap. Smee and other coverings 
‘or the head, and in machinery connected with.” 

1910. CHARLES STEVENS, Welbeck-street, Cavendish-square, London, *‘ An 

we protector."—A communication from Jules Romiguiére, 
ue Laflite, 5 

1911. CHARLES STEVENS, Welbeck-street, Cavendish-square, London, “ An 
improved mode of binding up brooms, together with the machine used for 
that purpose.”—A communication from Perrin de Caderousse, Rue Laffite, 


1913. JAMES WEBSTER, a, “Improvements in the manufacture of 
prussiate of potash and prussian blue.” 

1914. RicHARD ARCHIBALD Brooman, Fieet-street, London, ‘‘ An improved 
excavating machine for boring tunnels and performing other excavating 
operations.”—A communication from Messrs, epee Amédée Buquet 
Saws Jacques Marie Destrem, Paris, and Jean Baptiste Valaari, 

urin. 

1915. RICHARD ARCHIBALD Broomay, Fleet-street, London, ‘‘ Improvements 
in apparatas for burning gas in carriages, ships, and other moving 
structures.”—A communication from Pierre Hugon, Paris. 

1916. JzaAN Baptiste Cretab, Saint Mald, France, “ A new smoking pipe,” 

1917. Francis Davipson, Liverpool, “Certain improvements in marine 
steam engines.” 

1918. JOHN SACHEVERELL GISBORNE, Birkenhead, Cheshire, ‘‘ Improvements 
in apparatus for supporting or carrying electrical conductors for telegra- 
phic communication. 

1919. James Fisuping, David WHITTAKER, and BenJamin CRroasDALE, 
Blackburn, Lancashire, ‘‘ Improvements in looms for weaving.” 

1920. Grorek HALL, jun., Montrose, Forfarshire, N.B., “ Improvements in 
the form and construction of —. , 

1921. Joun Bartow, Lauder-street, tley, Birmingham, ‘‘ Improvements 
in railway signals, for communicating with the engine-driver, guards, and 
other parties while the train is in motion.” 

1922, CHARLKS FoONTAYNE FLOUNDERS, Liverpool, ‘‘An improvement or 
improvements in duplicating photographic impressions, and also for 
certain machinery for the same. 

1923. Matragw Dopps, Bedburn Ironworks, Hamsterley, Durham, “ Im- 
ase or in machinery for moulding, forming, or shaping articles of 

os and other malleable metals, and for shearing or cutting iron and other 
metals.” 

1924. Exison Samira, Keighley, Yorkshire, ‘‘ Imp ts in hi for 
preparing wool, cotton, flax, and other fibrous materials for spinning.”* 

1925. ALFRED VINCENT Newton, Chancery-lane, London, “* Improvements in 
the mode of, and apparatus for, superheating steam.”—A communication 

Sol Nunes C lho, Baltimo: 


rom » re, U.S. 

1926. Grorezk Henry NEwTon and ABRAHAM WILD, Oldham, Lancashire 

Py anny in mules for spinning and doubling.” — Petitions recorded 
August, . 

1927. Doctor Finirro GRiMaupI, Great Prescot-street, London, “ Improve- 
ments in the instantaneous generation of steam.” 

1928. a, pane 6 ze, “ An improvement in 
connec skins or sheets o ment, vellum, or paper the: 
attaching seals to deeds and other instruments.” — 

1929, Henry Cockgy and Francis Curistopuer Cockry, Frome Iron 
Foundry, S t, “Imp ts in driving chaff and root cutters, and 
other agricultural machines.” 


1930. ANTON NgeUMANN, Pancras-lane, London, ‘‘ Improvements in the treat- 
ment of food for cattle, and in machinery or apparatus employed therein.” 
—A communication from_Franz Xavier Kientzle and Seraph Reiss, Colmar, 


France. 

1931. ANTON NEUMANN, Pancras-lan°, London, ‘‘ Improvements in the hang- 
ing and fastening of doors, lids, and other covers.”—A communi- 
cation from Franz Xavier Kientzle, Colmar, France. 

1932. PIERRE MavVILLIN, Paris, ‘An improved sewing and embroidering 


machine. 

1933. ALFRED EppineTox, Springfield, Chelmsford, Essex, “Improvements 
in draining ploughs.” 

1934. Francis Parker, Wood-street, Northampton, “Improved cov 
for the feet, or parts thereof, suitable more especially as foot-warmers for 
railway and other travellers.” 

1936. ALFRED VincENT Newton, Chancery-lane, London, ‘‘ An improvement 
in ventilating buildings, vessels, and mines.”—A communication from 
Sidney Mason Stone, New Haven, Connecticut, U.S.—Petitions recorded 9th 


August, 1860. 
1936. JosspH UnpgRwoop, Birmingham, ‘‘An improvement or improve- 
ments in dressing-cases and writing-cases.” 
1937. CHARLES STEVENS, Welbeck-street, Cavendish-square, London, “ Im- 
ements in boilers.”—A communication from Jean Carrere, Rue Laffite, 











1939. JoHN SumMMERSCALES, Coney-lane Mills, Keighley, Yorkshire, “ Im- 
peruse a to churns, washing and mangling machines, dough- 

neading machines, and mixing machines.” 

1940. FREDERIK ADRIAAN ENKLAAR, Hattem, Holland, ‘‘ Improvements in 
implements for cultivating the soil.” 

1941. —— bane Puiu, a mem Sepa, Monmouth, “‘ Improve- 
ments g tyres upon wheels an upon sleepers, of which 
is applicable to rivetting generally.” — 

1942, SAMUEL MippLETON, Whitetriars-street, London, “ Improvements in 
——. and pupeing surfaces .< oe and Cad materials for the 
purpose preventing forgery or fraud in the mani ture of bank notes, 
cheques, bills of exchange, or other valuable documents.” r 

1943. Jonn GiLEs, Cannon-street, London, ‘‘ Improvements in steam engines 

in steam generators.”— Petitions recorded 10th A 18660, 

1945. RicuarD SMitH, West-street, Glasgow, “‘Improvements ia the manu- 
facture of colouring matters for dyeing and iting fabrics.” 

1947. RicuarpD PHILLIPS, Wavertree, near Liverpool, ‘ Improvements in 
harvesting machines.”"—A communication from Jessie Whitehead, Man- 
chester, C’ eld, Vi U.S. 

1948, Henry HOLLAND, ingham, “ An i P t or im 
in the manufacture of umbrellas and parasols.” 

1949. HENRY CorTERELL, Balsall Heath, King’s Norton, Worcestershire, 
“‘ Improvements in the manufacture of umbrellas and p ls.”"— /etitions 
recorded 11th August, 1860. 

1950. Taomas Hart, Northampton, “ An improved brick-making machine.” 
—Petitions recorded 11th August, 1860. 

1951. onane Ee nee Povaster, Paris, ‘‘ Improvements in the 

¢. . 0 lkali or ot hich 7 » 

1953. Jams Stopart, Walworth, Surrey, and Joun Tuomas Bengt, Dalston, 
Middlesex, ‘‘ Improvements in ships’ propellers " 

1954. STEPHEN Norris, Great Peter-street, Westminster, and Ropgar 
Rogers, King-street, Covent-garden, London, ** Improvements in the 
manufactare of boots, particularly adapted to military purposes.” 

1955. HENRY HewsTson, Blackheath, Kent, ‘‘ Improvements in rockets, and 


in us for as the same.” 
1956. James Stuart, Vulcan-place, Castor-street, Poplar, Middlesex, “ Im- 
ements in treating hydrocarbon oils.” 
1957. ALFRED VINCENT NEWTON, Chancery-lane, London, “An improved 
mode of treating waste vulcanised india-rubber.”—A communication from 
John Haven Cheever, New York, U.S. _ 














1958. Tuomas GreENwoop, Leeds, Yorkshire, ‘‘ Imp ts in the con- 
struction of —, 

1959. ALFaeD Vincent Newrow, Chancery-lane, London, ‘‘ Improvements in 
the mode of, and fe hose pipe.”—A communi- 
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2233. — Levison, Birmingham.—A communication.—Dated 22nd 


August, 1 
sats nea "Laweemn, Berner’s-street, London —Dated 10th September, 
185) 


2267. WiLliaM Har.ine, Jonn Matruew Topp, and ee HaRLING, 
Calder Foundry, Burn! .— Dated 27th A 

2236. Grorek DANIEL Davis, St. Leonard’s-road, East ~4 a London. 
a" —— August, 1857. 
a “4 }. .: — and Joun Moors, Salford, Lancashire.— 

25 ugus' a 

2250. Joun Pann, Greenwich, Kent.—Dated 25th A 857. 

2251. JoHN —— TUCKER and GEORGE BLAXLaND, 8 Kent.—Dated 
25th August, 1857. 

2260. Le fg neg oy Chancery-lane, London.—A communication. 
—Da' August, 185 

2269. ALFRED VINCENT Naatos, Chancery-lane, London.—A communication. 
—Dated 27th August, 1857. 

2274. Joun DRUMGOOLE Braby, Calais, France.—Dated 28th August, 1857. 

2249. Jamus RonawpD, Liverpocl.—Dated 25th August, 1857. 
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Renfrew, N.B.—Dated 27th August, 1857. 
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954. DesmMonD GERALD FitzcEraLp, Cambridge-street, and Gzorer Barr, 
Great George-street, Westminster, London, ‘‘ An improved method of 
igniting it charge in ordnance and other fire-arms.”—Petition recorded 
16th April, 1860. 

974. Jous FowLER, jun., Cornhill, London, WiLLIAM Worsy, Ipswich and 
Davip Greie, New C tford, Surrey, ‘‘ Improvements in tilling 
land, and in actuating agricultural implements by steam power, and in 
ap ates employed therein.”—Partly a communication from Messrs. 

Sehubart bart) and Hesse, Dresden, and partly an invention and pean made 
by themselves.”—etition recorded 18th April, 1860, 

980. Bernard Lavutn, Manchester, “I in appa- 
ratus for straightening metal bars, rails, rods, tubes, — Ae | other 
similar articles.” 











981. SAMUEL WHEATLEY and ALFRED MiLNEs, Manchester, “ An i d 
grinding strickle, for grinding the cards on the cylinder of carding engines.” 
985. Joun Dave and Heiricn Cako, Manch in dyeing 


cotton, yarns, or threads and fabrics.”—A communication from August 
Leonhardt, Berlin. —Petitions recorded 19th April, 1860. 

992. WILLIAM COLLINSON RuviNes, Middleton, L hire, “ I t 
in machinery or apparatus for reading and repeating designs for perforating 
cards or paper for jacquard weaving.” 

996, ABRAHAM DENNY and EpwARD Maynarp Denny, Waterford, Ireland, 
“A revolving feed apparatus as ‘Gack to singeing pigs, to facilitate the 
introduction of the carcases into geing apparatus.” — Petitions re- 
corded 20th April, 1860. 

1008. Joun Parkinson, Victoria Brass Works, Bury, Lancashire, ‘“‘ Improve- 
ments in machinery for separating small particles of iron or steel from 
brass and other metals or materials.” 

1010. JuLEs ALPHONSE PuiLipre, Rue du Ponceau, Paris, “‘ A new process 
and apparatus for bleaching fabrics and substances that can be bleached, 
yay a textile plants, and paper pulp.”—Petitions recorded 23rd 

pril, 1 

1019. EpwarpD am, Bath-terrace, Camberwell New-road, Surrey, “Tm- 
provements in the manufacture of boots, shoes, and golosi '— Petition 
recorded 24th A 
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1035. CARLO Mixasi, Saint James’-terrace, Kentish-town-road, London, 
“ Improvements in music stools and other seats, and in stands for support- 
ing music books and other articles.” 

1038. > oe Mason, jun., Preston, Lancashire, ‘‘ Improvements in looms for 
weaving. 

1040, XavizR TARTE, Rue de I’Union, and Witutam Toovey, Rue de I’Pompe, 
a “ Improvements in the construction of floorings and roofings, and 

her parts of buildings, and other str which i are 
poy pplicable to the construction of bridges and other works.”—Petitions 
ph 25th April, 1860. 

1053. Joun Hove Jounson, Lincoln’s-inn-fields, London, ‘* Improvements in 
portable bedsteads, and in the mattresses to be used therewith.”—A com- 
munication from Eugene Etienne Barbier St. Ange, Paris. 

1054. RicHARD ARCHIBALD Broomay, Fleet-street, London, “ Improvements 
in lamps.”—A communication from Jean Jules - and Louis Augusiin 
Guillemont, Paris.—Petitions recorded 26th April, 1 

1060. Wituiam Bowers TAYLor, Ballymena, Antrim, Ireland, “ Certain 
improvements in looms for weaving.” 

1061. PeTsr THoRN, Cumberland- a, enero London, “ Improvements 
in signals applicable to domestic and o' 

1062. Groraz AcgR, Aylsham, Norfolk "1 = Inprovements in means or appa- 
ratus for breaking up or opening land.” 

1064. JAMES Bunioven, New Accrington, Lancashire, ‘‘ Improvements in 
looms for weaving.” 

1067, Henry SHEPHERD Rosser, Kensington, Middlesex, "—~ B00. sole 
to be worn in boots and shoes. ear vag jm recorded 27th April, 1860. | 

1075. Tuomas Mouinevux, M: n fi 

1076. JoskPH GREEN, Leeds, Yorkshire, “An improved cutting and | sawing 
machine.” 

1078. Right Honourable Ricuarp Lord Berwick, Attingham Hall, Shrop- 
shire, “ Le go menged in rifling fire-arms.” 

1079. WittiaM HENRY Sampson, Le Vol Farm, St. Brelade’s Bay, Channel 
Ish —_, “ A machine or apparatus for the cultivation of the soil.” —/etitions 
recorded 28th April, 1860. 

1085. GEorGEs Masurs, Brussels, Belgium, “‘ Improvements in the con- 
struction of railway crossings.” —Petition recorded 30th April, 1860. 

1115. Grornes Davirs, Serle-street, Lincoln’s-inn, London, “ Improvements 
in the manufacture of boots, shoes, and other coverings for the feet, and in 
apparatus connected with such manufacture.”—A communication from 
Alexandre Joseph Duchatel, Paris.”"—/etition recorded 3rd May, 1860. 

1130, WiLLiaM Epwarp NEWTON, Chancery-lane, London, *‘ An improve- 
ment in rotatory planes.”—A communication from John Sperry, New York, 
U.S.— Petition recorded 7th May, 1860. 

1184. Wittiam Epwarp Newren, Chancery-lane, London, ‘‘ An improve- 
ment in iron pavements.”—A communication from Baron Otto des Granges, 
St. Louis, Missouri, U.S.— Petition recorded 14th May, 1860. 

1313. Joun Henry JOUNSON, Lincoln’s-inn-fields, London, “ I t 
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ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS, 


Including int Som anl e See Horse, ” aieeaasiaaal 
Mills, Gearing, Boilers, Fittings, 


359. - AULD, an “ Supplying steam boilers ote water.”—Dated 10th 
rUary, 

ome invention aoe to a certain extent, to an invention of yo 
for suppl ‘ing steam boilers with water, 
for which British bbe patent, bearing date on or about the 2ist April, 
1859, were granted to the present inventor, and it consists of an au’ 
mechanical arrangement for the efficient supplying of steam boilers with 
water, so as to insure both a plentiful supply tnd certainty of action. 

363. H. Parris, Balsall Heath, Worcestershire, “ Pressure-gauges.”—Dated 
10th February, 1860. 

In carrying this invention into effect a spiral spring of a desired strength 

is passed through the interior of a metal tube deposited in the socket of the 
gauge. The upper end of the said tube has a cap or similar covering with a 

ole in its centre for the paves of a one end of the spiral spring, 
which is screwed with the — ae with the toothed 
quadrant. The lower end ~ the said spring is rivetted or otherwise 
body, and near to the mouth of bong socket, that is to say, 
that part of the gauge which is connected to the syphon. In order to 
preserve the spring from the injurious influence which, in course of time 
and constant usage, the steam or other fluid might’ exert upon it, the 
inventor coats or covers the same with a repellent deposition, which, while 
it accomplishes the wd ee eH aimed at, does not deprive the spring of its 
elasticity. —Not proceed: 

365. G. A. Hu maaan, Brynkir, Caernarvon, “ Motive power."—Dated 10th 

February, 1860. 

This invention relates to the obtaining of motive power by the action of 
a ring or chain of cups or open vessels imme in water or other liquid, 
such cups or vessels being rendered buoyant in succession by the disc! 
into them, when inverted, of air or other suitable fluid. These cups the 
inventor proposes to arrange around the ner of a wheel, and by means 
of an air pump and bent pipe he injects air into them while inverted. He 
then makes one side of the wheel more buoyant than the other, causes 
the same to rotate in the water and drive round the axle upon which it is 
mounted, which axle may be made to drive machinery connected therewith 
by suitable gearing.—Not proceeded with. 

378. E. mg Deptford, Kent, “* Marine steam-boilers.”—Dated 11th 
February, 1860. 

This invention has for its object improvements in steam boilers, when 
such boilers are employed to supply superheated steam, and consists in 
constructing the uptake of the boiler in cab a form as to render it —. 
for the reception of a number of vertical tubes, the uptake being part of 
the main boiler. These vertical tubes being introduced serve as a su 
heating apparatus, and render it unnecessary to employ the patentee’s p pes 
or valves for conductiug the steam to such apparatus, and hence there is 
less liability to derangement. 


399. onan Leatuam, Leeds, “ Gormatagtemmenginn: "— Dated 14th February, 








This in invention relates to self-acting machinery or - apparatus for regulating 
the admission or Ra of steam to the pm ng of steam-engines, for 
governing or equal the of such engines, and the improvements 
consist in the ceatepalans of variable friction pulleys, or surface plate and 
pulley, for driving the governor, so arran, that, when the Is of the 
governor tend to boned. y or collapse by variable speed of the =. the 
pulley, which is capable of sliding endwise on the governor spindle without 
turning thereon, will be moved nearer to, or farther from, = centre of the 
driving plate, whereby ar an additional increase or decrease of speed will be 
given tothe — and thereby cause the said governor toact more quickly 
than heretofore upon the throttle valve or valve for regulating the admission 
of steam to the cylinder. — in the employment of an equilibrium 

valve d by a screw spindle, and an adjustable arm or lever, 
by the use ot which friction is diminished, the liability to stick fast by 
corrosion or dirt is preven’ . consequently, &@ more certain and a 
quicker action of the governor is obtained. 


Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam pay Ma- 
= Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

377. A. V. Newron, Chancery-lane, Hye “ Joints Pa railway bars for 

rails."—A communication.— Dated 11th February 
This invention consists in the construction of the ieinte of em | bars 
or rails by the off-setting or bending of the end of one bar or rail, and 
lapping the end of the next one alongside of it, as far as it is off-set, and 

rivetting or bolting the two lapping portions together with or without a 

key of wood or iron in the space between the necks of the rails where the 

are lapped, thus forming a continuous rail with lap joints of greater mengi 
and durability than the joints generally used. 

440. H. D. P. Cunninenam, Bury, Hants, “ Reefing sails.”"— Dated 17th 

February, 1860. 
These improvements, as regards the reefing of sails by rolling them on or 
off a rotating yard, consist in so fixing the spar or spars which are employed 
keep off or prevent chafe or injury to the rolled-up sail, when the yard is 
coe up against the lee rigging or other causes (and which are — 





solution of gum. The fabric is immersed in this solution, and after having 
removed all superfluous solutions, it is stretched and dried in a suitable 
frame, or otherwise, when it is fit for use. 


398. J. Leacn, Rochdale, and T. CLayton, Manchester, “ , ornament- 
ing, and finishing woollen "— Dated 14th Fi , 1860, 
In carrying this invention into the a ae 
er ornamented, or finished between hollow metal rol! 
bot Pother stable mean an oe art pa means ignited 
F hek pe kay wale my Ly pasase trough or between 
said rollers they give te pressure by levers and weigh’ hi 
other mechanical arrangements, yo stretched b: 
its passing over a serrated stretching bar. When extra or a coft and 
fil is required to be given to the cloth or material, they cause 


stone, ground glass, emery, or other si 
material is under one or more revolving circular 

bristles, pl or other similar or suitable , from whence it 14 
over a stretching bar to the pressing rollers, 


Crass 4.—AGRICULTURE. 
Including Agricultural os Implements, Flour 


$34. C. P. Moopy, Corton, 2 Denham, S estab 3 a ts in ca 
ing, supporting, @ iting engines m ing and other agrt- - 
= comme, and in apparatuses employed therein.” ~ Dated “Beh 
‘ebruary, 

This woe ay consists in ween w for engines, and in shifting 
engines, as hereafter explained. ends of a field or space over 
which an engine is to travel and 4 j at its side plou; harrows, or 
—_ implements, the inventor lays down a platform which the 

Sue and rails - supporting engine are to be drawn or traversed. 

latform itself is drawn along after engine has left the rails, which 





Hy 4 ports by ae a rope attached to an anchor, dead point, or 
otherwise. Between two peenag see pee he lays down a le 
railway, constructed in as many lengths as desirable, on 

ifts 


bolted or keyed eer in any — manner, He 


or three or more eng when joined . a y —_ following contri- 
lengths ects 


vance ;—To the two the centre he conn one end 
of two cords, and he lead ac ofthe cords throug «Pll by an 
anchor placed fo r the purpose ; he carries on the cords ugha k secured 
ard held in place by anothe: 


r janchor, in which there are two pulleys; 
of the before-named co round one of the thon, 
cords are carried back add the apparatus. They ang ve united in one, 
or may be carried on together, and attached to the barrel of a windlass 
oe | from the side framing of the portable railway about the cen’ 
thereof. On power | ry applied to turn the windlass, it follows that all 
the parts and to which the cords are attached, 
will yey ont as one , be drawn a, In some cases 
— the len of the portable rai way join, he fixes guides upon which 
they may sli e aterally 7 oe the gauge shall be maintained. As 


3 








Although he does not limit himself to an 
he prefers to construct it in manner follo 

forms of the present invention :—He makes a broad frame of iron with 
two and two end pieces, and on each of the side pieces upon which the 
sleepers carrying the rails rest he fixes a flange, to prevent the sleepers 
ans &. od. "On one of the ond fumes be fine a wikttan end on ton 


end frames two pulleys; he carries two ropes from the outside of one of 
the longitudinal sleepers under the pu! on the end frame nearest that 
sleeper, and up on to the barrel of the w: Then from 


Nass, 
he carries down two ropes under the same apn phys 


up over the two RE a end frame, and es them fast to 
oom on the longitudinal teeper iy tarning the 
= mie Ge Gaye, ne can be shi or moved to and fro 


the side Somes. Rol jers yh ne ited to the transverse sleepers 
acilitate the motion along the ‘orm.—Not proceeded with, 


Ciass 6.—BUILDING. 
Including Brick and Tile Machi: Bricks, Tiles, Drain Pipes, and 
val Ventilating, §c. 


s 


House Fittings, Warming, 


402. ¥. E. heme Gheneery-tone, 5 fate. " Aegean for Vd ane ep J an 
artificial dra in chimneys, and alation..”. com- 
munication.— Dated 14th —an 1805, ees 

This invention consists of an upright throat, which, when applied toa 
chimney, is fitted to rotate upon the open end of the chi chimney pot, or ~ 
an = shaft or pipe. This upright throat terminates in an elbow, at 
the back of which there is placed an open horizontal truncated cone, the 
truncated or smaller end of which is next ct the elbow, and is concentric with 
and surrounds the elbow pipe, and a shorter truncated cone is connected by 
its truncated end to the truncated end of the la 
cones contain the elbow and the smaller cone within them, and their trun- 
cated ends unite o te the mouth of the elbow. The top of the 
cone may, if desired, be furnished with a vane to keep its mouth and 

mouth of the small cone towards the wind, - in the direction in which a 

pressure of air in a horizontal direction ma: produced by the movement 

of the body to which the apparatus is ple by and the pn which is caused 
> rush through the small cone and the elbow, and through the annular 

pace between them and the larger external cones, produces a powerful 
upward oy fat through the elbow pipe. An artificial d draught may also be 





denominated chafing spars), that the yard shall be capable of 
and disconnection from the parrall (which forms the medium of its = 
tion to the mast) without disturbing or interfering with the said chafing 
pars ; and also that the said chafing spars shall be capable of being removed 
or applied without disturbing the means for connecting the yard to the 
1, or vice versa. It is found that in the use of the boss as now em- 
ployed and appl lied to the centre of the yard to prevent the slipping of the 
chain in the bight of which the yard is suspended, and in which boss a 





in ruffles or gathered fabrics, and in the apparatus employed in their manu- 
facture.”—A communication from a B. Arnold and Alfred Arnold, 


New York, U.S.— Petition recorded 28th May, 1860. 
1406, Moritz Jacony, Nottingham, JAMES Rrpeate, tie, and Josrern 
Stones, Nottin ham, 7 in the f bobbin net 





or lace, in bobbin net machines.”— Petition recorded 7th poy 1900. 
1631. WitutaM Freperick THomas, Newgate-street, London, ‘‘ Improve- 
ments in sewing machines.” — Petition recorded 5th July, 1860. 
1711. Wiutiam Freperick Hensox, New Cavendish-street, Portland- place, 
ndon, “‘Improvemeats in railway carriage buffer and other springs.”"— 
Petition recorded 16th July, 1860. 

1794. Sir Perer Farrpairn and Josrpu Barrow, Leeds, Yorkshire, “ An 
improvement in the construction of self-acting lathes.” —Petition recorded 
24th July, 1860. 

1795. WitiiaM Epwarp Tayior, Enfield, near ,Accrington, Lancashire, 
“Certain improvements in looms for weaving. "—Petition recorded 26th 


July, 1860. 

1861. "joeuva JACKSON, Queen-strect, Wolverhampton, ** Parifying and cool- 
ing water, and atmospheric air, which he calls * The carbonic wrial water, 

{ ‘and air purifier and cooler.’ ”— Petition recorded 1st August, 1860. 

1888. Epuraim UpnamM Tuompson, Bristol, Maine, U.S., ‘* Improvements in 
machinery or apparatus to be lied to a shroud, stay, or other portion of 
the rigging of a navigable vessel in order to enable the setting or tighten- 
ing thereof to be effected and mainta‘ned.”— Petition recorded 3rd August, 


1860. 

1890. WiLuiaAM TAYLOR, JEREMIAH PRNDLEBURY, Tuomas pape and 
Richarp HARR8L, Preston, L * temples,’ 
used in weaving textile fabrics.”"—Petilion recorded 4th ya ” 1960. 

1902. Ropert Coxon, Beeston, near Leeds, Yorkshiro, “ improvements in in 
hoops or apparatus for giving shape or distension to female uttire.”’ 
Petition recorded 7th August, 1860, 

1953. James Stopart, Walworth, Surrey, and Joun Tuomas Benert, nite, 
Middlesex, ‘‘ Improvements in ships’ propellers.”— Petition recorded 13¢ 
August, 1860. 








And notice is hereby given, that all ms having an interest in 
ing any one of such a! Dasasvas bert berty to leave particulars in walling 





parate cavity is provided for each alternate horizontal or flat-lying link of 
the chain, a certain slackness of the chain arises on lowering tho yard, 
caused by the circle on which the chain works being greater in diameter 
than that of the yard to which the sail is attached. 1t is also found that 
if there be any defect in the _—— fitting of the chain, it is apt to ride on 
the top of the teeth or cops, and jump. The patentee proposes to remedy 
this as much as possible by leaving a greater 5 between the cogs or 
teeth, so that two flat-lying links and one vertical link shall be received in 
one cavity; and he also pro to flatten the surface upon which the 
flat-lying links rest, although he does not view this as essential to the 
adoption of the alternate cogs or teeth. He also Byrne to construct the 

3s in two , either vertically or segmentally. The object in doing 
this is to facilitate and render more ect the fixing of the boss upon the 
yard ; also to facilitate the removal or shifting of the boss. The improve- 
ments as regards reefing the sails, which are reefed without rotating the 
yard, are intended to assist the hauling or drawing out of the reef earring, 
or that rope or chain which secures the extremity of the reef to the yard 
by the use and adaptation of a lever or levers at suitable places, which 
lever or levers shall be capable of bcing worked from or on the top, or on 
deck, The earrings can be secured by a mechanical arrangement, so as to 
make the operation as much as possible self-acting. 
442, P Irons, Hamilton-street, Deptford, “‘ Ships’ compasses."—Dated 17th 

ebruary, 5 
This invention cannot be described without reference to the drawings. 


Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
204. W. Cuark, Chancery: lane, London, “‘ Stretching, drying, and finishing 

woven fabrics.” —A communication.— Dated 13th February, 1860. 
This invention cannot be described without reference to the ne drawings. 
305. L. J. T. Howarp oS L. Howarp, West-street, Bethnal-green, London, 
* Fabric or material used for bolting or sifting flour.” — Dated 13th 
February, 1860. 
In the manufacture of fabrics for these purposes, the patentees employ, as 





Pp i C9 her SOS team ot Go ment ef he ene. 


CLass 6.—FIRE-ARMS, 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, I - 
ments of War or for Defences, Gun Carriages, fe - 
382. a Hewetson, Blackheath, Kent, “ Rockets,”"—Dated 13th February 


This consists in the fixing of spiral wings to rockets as now made, causing 
them to rotate in 1 ae fight by the air impinging on the wings, or be 
doing away with the stick, —t xing, in lieu thereof, a tube through the 
centre of the rocket lon tudinal. i the tube is passed on & metal rod, from 
which the rocket is d rod is fixed in the bottom < a cylinder 


or breech of a mortar or gun, when the the rocket is y means of 
powder and a grooved wad fitting into spiral ribs, or the plate 
aframe. Pulleys are attached to the frame connected with the rocket 


to cause it to rotate atthe time ofits dlacharge.— Not proceed wih 


Cass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Uj; , Ornaments, Musical Instru- 
ments, Lamps, Manuf Articles of Dress, &c. 
R. TELPORD, Birmingham, “ Castors.”—Dated 13th February, 1860. 
at invention has for its object, in the First p! the constructi 
castors in such a manner as to relieve the centre pin from the strain to 
which it is ordinarily subjected, by Repay the same to the lower part 
of the socket, and to the upper part of the hour or carriage. The invention 
has for its object, in the Second place, on eae © castors, 
in such a manner as to render them self-adjusting or capable of accommo- 
dating themselves to uneven surfaces over which they may run. It ——, 
in the Third place, in the manufacture of dumb castors, composed of glass 
or other material, for bea weights, and sliding smoothly over 
or such like surfaces in the form of a solid half-ball with a stem bay 
screw thread on it, b: = it may be screwed into furniture. It cousin, 
in the last place, in t lication "Ot vulcanite of india-rubber or vulcan 
india-rubber or gutta- to rollers for castors.—Not proceeded with, 
409. J. Weexs, Marylebone, London, “‘ Umbrellas and parasols."— Dated 14th 
=— February, 1860. 

This invention consists in Sain with the present slot fastenin; 
formed in the handle, and substituting in lieu thereof a double or single 
action surface runner or slide-catch to which the ordinary extending rods 
or stretchers are secured, a releasing stud and spring in connection with 
ee eyes affixed to the upper and lower portions of the stick or handle 

ig employed for the said purpose, 
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Aveust 81, 1860. 








Crass 8.—CHEMICAL., 


yf ing Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cements, Paint, Paper, Manures, Sc. 

388. J. A. H. Bauuanpg, Paris, ‘‘ Paper and ink.”—Dated 13th February 
1860. 

The patentee claims the providing paper with a sufficient quantity o 
proto-chloride of mercury, in such manner that, when writing or printing 
thereon with any of the colourless or nearly colourless alkaline liquids, 
dark-coloured marks or impressions will be produced and remain on the 
paper. 

392. W. Gossacg, Widnes, “‘ Soap.”—Dated 13th February, 1860. * 

The patentee claims the manufacture of hard soaps from ‘‘ goods,” con- 
sisting entirely, or for the greater part, of resin, which manufacture is 
effected by causing such “ goods” to enter into combination with silicate of 
soda and caustic soda, or with silicate of soda and carburate of soda or 
with silicate of soda and a mixture of caustic soda and carbonate of soda, 
such combination being effected or completed by the method of operating 
known to soap manufacturers as ‘ close working” without separation 
of lyes. 

404, J. Annoup, The Leys, Tamworth, “Treatment of sewage matters for the 
manufacture of manure.” —Dated 14th February, 1860. 

According to this invention the inventor allows the recent sewage matters 
to run into a receiver or receivers of suitable size, using sluice gates to 
regulate the supply and discharge. When sufficiently full he allows the 
mass to remain at rest, and the heavy matters to me the water re- 
maining colourless at the top. The supernatant liquid is then allowed to 
run off by a sluice gate into a suitable shaft, from which it is afterwards 
pumped by a stationary engine. The deposited matters in the receiver are 
raised by buckets on endless chains in the manner of a dredging machine, 
which buckets deliver on a suitable incline to conduct the matters as 
required, He erects suitable sheds and carries flues therein, and on these 
he places a layer of the deposited sewage matters. By using slack, and 
maintaining the temperature for a period of twenty-four hours the whole 
will be dried at a little cost, and reduced to a condition suitable 
for placing in casks fur removal, storing, or exportation.—Not proceded 
with, 

05. W. Davis, Bankside, Surrey, “ Manufacture of bread.”—Dated lith 
February, 1860. 

These improvements in the manufacture of bread relate, first, to the 
preparation of the dough. In effecting this the patentee prepares about 
one-third or fourth part of the whole amount to be treated, and induces in 
it fermentation in the ordinary way. The remaiuing portion to be 7 
on he renders vesicular before inducing in it any fermentation. For this 
purpose he mixes the dough in an apparatus to be hereinafter described, 
adding with the water necessary a proportion of muriatic acid, mixing also 
@ suitable quantity of carbonate of suda with the flour. The mixture of 
the acidulated water with the soda in the flour generates carbonic acid in 
the dough formed, which renders it spongy. The leaven or fermented part 
of the dough is then mixed with the vesicular and spongy dough, and 
fermentation of the whole thereby induced; a sufficient time is allowed for 
the fermentation, and the dough is then formed into loaves. By this means 
much time is saved in the fermentation, and consequently, much deteriora- 
tion of the flour prevented, The apparatus he employs is, first, the mixing 
apparatus before mentioned, which consists of a hollow — furnished 
with a central shaft having radial lines or prongs ; another bar or shaft 
| at maa with the first moves round within the periphery of the cylinder, 

ving also lines or prongs directed towards the central shaft. These two 
series of prongs move round in opposite directions, and stir up and mix the 
dough as required. The further improvements relate to the application of 
moulds to form the loaves of the same shape as hand-made loaves, in which 
the dough is foreed hy suitable apparatus. These moulds he forms to divide 
and separate, so that the Joaves can be readily removed from them. He fills 
these moulds with dough by expressing and forcing it into them by a screw 
or piston chamber in the manner of expressing and moulding plastic 
materials generally, He produces gas in dough by the admixture of 
chemical matters, which act on each other for that purpose, but which 
matters do not deteriorate or destroy any portion of the dough, or only 
in a very minute degree, 

403. 8. Rownoraam, Putney, and G. H. Bowron, Perketh, near Warrington, 
** A composite suap.”—Dated 14th February, 1860, 

The patentees make into a paste a solution of caustic potash or am- 
monia, or other alkali with pipe-clay, or such like similar substance, and 
then mix the paste with any kind of soap, according to the purpose for 
which it is intended, and formed into bars or cakes as required, 


CLass 9.—ELECTRICITY. 
Ciass 10,—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


339. W. Bearp, Cannon-strect West, London, “ Adapting beadwork and 
buglework to harness and whip handles.”— Dated sth Februa y, 1860. 

This invention consists in taking wire (annealed brass wire being pre- 
ferred) and twisting or binding the same around the article to which the 
beadwork or the buglework is to be applied, the said beadwork or bugle- 
work being first applied to the said wire by being strung thereon as required, 
to er the pattern or device intended to be brought out.—Not proceeded 
with, 

338. G. Wricut, Zpswich, “ Sewing machines."—A conmunicction.—Daled 
Sth February, 1s. 

This invention relates to certain improvements in sewing machines for 
producing a two-thread or lock stitch. The frame of the machine carries a 
shaft provided at one end with a spur wheel, and at the other with a 
crescent cam operating in conjunction with a spring in a looper, in such a 
manner as to give an alternate lateral and reciprocating motion to the same, 
The under or locking thread is passed through two eyes in the end of the 
looper, which is constructed in the form of a crank, and works on a pin 
in the front of the bed plate. The vertical needle is secured in a slide bar 
in front of the machine, and an upward and downward motion is given to 
the same by means of a cam, furnished with a stud, working in a groove at 
the back of the slide bar, The cam also imparts a feed motion to the cloth 
or other substance by operating upon a rocking frame in connection with a 
feed plate. The length of stitch is regulated by means of a thumb screw 
on the side of the rocking frame. The machine is set in action by means of 
a winch handle, fly-wheel, or band and pulley, in connection with any 
prime mover, The reverse turning of the machine is prevented by a pro- 

ection on the crescent cam looking into a notch in frout of the looper 
fore mentioned, 
347. G. F. and W. C. Witson, South Kirkby, near Pontefract, “* Ridge-stones 
and scythe-stones."—Datid 9th February, 1860, 

This invention relates to ridge-stones used in the roofing of buildings, 
and which have heretofore been made or manufactured by hand, or formed 
by chiselling, chopping, or chipping blocks of stone to the form required, 
Which is a tedious process, and wasteful of stone. These improvements 
consist in the employment of saws, blades, or wires, to which motion is 
pon by machinery, thereby facilitating the manufacture, producing a 

potter quality or appearance, and economising the stone by cutting one out 
of another, or cutting a series of ridge-stones or forms out of one block of 
stone. A series of saws or blades are fixed or set at suitable distances apart, 
and at any angle, in a frame, to which reciprocating motion, by preference 
in a horizontal direction, is given. The blocks of stone to be cut are phiced 
under the said saws or blades upon a table which can be adjusted, or the 
surface thereof set at any oultable angle, and capable of being raised or 
lowered to the thickness of the block of stone, and also to the cutting of 
the stone ; or the saws and frame may be made to rise and fall to accom- 
modate the stone and the cutting thereof. This machinery is applicawle 
also to the cutting of scythe-stones or other similar forms of stonc,—Not 
proceeded with, 

354. G. Waits, Dowgate-hill, London, ‘ Moulding candles."—A communi- 

ction, — Dated 9th February, 180 ; 
This invention cannot be deseribed without reference to the draw lugs. 


853. J. J. Smrrn and C. BoLuann, Shey. Fi ; 1 fre-guirds."— 
Sih Bebremre: 1000. » Shegield, ** Fenders «nd fire-guairds."—Dated 
This invention consists in combining with fenders fire-guards, which are 
made capable of being raised and lowered, so that they may at different 
times be retained or fixed at different heights. The guards may consist of 
horizontal or of upright bars, or of the two combined, or of trellis or other 
ornaineital work, aud they are connected to the fenders by pillars or other- 
wise, so that the guards may be slid or raised up and retained in any 
desired position.—Not proceeded with. 
355. W. Oxuny, Manchester, “ Apparatus for extinguishing fires." —Dated 9th 
Fibruary, 1860. wid ’ 
According to this invention, the inventor arranges a system of steam 
pipes through the building especially adapted for the purpose of extinguish- 
ing fire, and from which steam may be allowed to issue into the ay artment 
or apartments when required, According to one method of carrying out 
the invention, a main steam pipe extends upward through the build ng, 
from which the supply for the whole of the apartments may be obtaincd 
when required, but at other times the steam is shut off therefrom. To this 
main pipe is connected a branch pipe for cach floor, and from these are 
carried smaller pipes from which the steam biay pass through perforatious 
into the apartment. The main pipe is supplicd with stop cocks so as to 
aiford steam for one apartment only, or for more, as may be required. 
The orifices through which the steam issues into the apartinent, is covercd 














when necessary, simply with a light cap for keeping out dirt, so that upon 

steam being cdmitted it discharges itself by a self-acting operation.—Not 

proceeded with, 

357. P. Avie, Strand, London, “ Measuring angular and actual distances.” — 
Dated 10th Pebruary, 1860. . 

This invention relates to the application of two tel pes to reflecting 
instruments by means of new arrangements of the reflectors, whereby the 
whole angle measured is represented on the limb of the instrument, these 
two telescopes being used simultaneously with one eye-piece. 

364. G. W. Bosrock, George-street, Blackfriars-road, London, “ Apparatus 
Sor taking the measure of the human body.”—Dated 10th February, 1860. 

In obtaining the measurements for a coat or a lady’s riding habit, the 
inventor cuts out in suitable strong material (as jean, moleskin, or leather) 
a pattern of the garment, and he connects the parts together at the seams 
in such a manner that, when applied to the person, the seams will open to 
allow of the pattern fitting the figure, if not sufficiently large at one or 
more parts. In order to suit persons of smaller proportions than the 
pattern, he provides hooks and eyes or other like fastenings for securing the 
parts together, when their edges are lapped over. A note, therefore, of the 
amount of expansion or contraction of the pattern at the seams when 
fitted on the person, will enable the tailor to cut his cloth with certainty of 
fitting his customer.—Not proceeded with. P 
367. H. D. Denison, Brunswick-street, Leeds, ‘* Suspended weighing machines,’ 

—Dated 1ith February, 1360, . 

This invention consists in an improved combination of machinery or 
apparatus to be hung on to the chain of a crane, goliah sheave, blocks, or 
other lifting apparatus, and by which the weight of any merchandise or 
material may be ascertained whilst it is suspended, and the tare of which 
will be indicated by the machinery or apparatus, 

369. F. Rome, Paris, ‘‘ Hair pins.”—Dated 11th February, 1860. 

This invention consists in bending the branches of the hair pins at an 
angle, instead of making them paraliel as is usual, and the inventor uses 
hard metallic wire to make them, so that the bent part of the pins acting 
as a spring, keeps the branches in, or brings them back to their angular 

position. When they have been introduced into the hair with the branches 
rought nearly parellel by the pressure of the fingers, both branches thus 
press against the hair, and are therefore less liable to fall out.—Not pro- 
ceeded with. 
370. W. ALpRED and J. Maynes, Manchester, “ Apparatus applicable to steam 
boilers.” —Dated 11th February, 1860. 

The said invention consists partly in a novel combination and arrange- 
ment of the parts of a float apparatus, and partly in various combinations 
of such float apparatus with other apparatus, or means subservient to the 
purposes specified. The float apparatus consists of a weight or float or 
floating weight confined in a case or receptacle elevated above the surface of 
a fluid exposed to the action of the steam, the fluid being in some cases 
mercury, in others the water of the boiler, The interior of the case or 
receptacle is in communication with the body or reservoir of fluid by means 
of an open tube or pipe extending downwards therefrom, and having its 
lower extremity immersed in, and terminating below, the regular or work- 
ing level of the fluid. The pressure of the steam upon the surface of the 
fluid forces a portion of the latter up the pipe or tube, and fills the case or 
receptacle, so as to raise and sustain the float or weight. Upon the sub- 
sidence of the fluid in the reservoir below the extremity of the pipe or 
tube, the communication hetween the case or receptacle and the fluid is 
broken, and the fluid in the case is evacuated through the pipe, leaving the 
weight or float to descend for want of support. From this alteration in 
the position of the float or weight dependent upon the change in the level 
of the fluid the inventors derive, by combiuations with other apparatus, a 
means of opening valves or governing mechanism applicable to various 
purposes connected with the economy of steam boilers, For liberating 
steam under excess of pressure, they apply a weight or float, such as before 
described, the suspending fluid used being mercury contained in a trough 
or reservoir which is liable to be emptied through a vertical pipe, of altitude 
sufficient to contain a column corresponding to the pressure to which the 
stcam is to be limited, Upon the steam exceeding that pressure, the case or 
receptacle is emptied by the mercury being blown out of the trough through 
the vertical pipe, and the weight or float thereupon descends, and operates 
either as a counterpoise against part of the weight of the safety valve, or 
as the agent for opening a stop cock or valve to permit the escape of steam. 
—Not proceeded with. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 





Trade AT BIRMINGHAM AND WOLVERHAMPTON YESTERDAY AND WEDNESDAY: 
Complaints of Underselling ; Unpleasant Rumours—Mer, Cross’s Arrairs— 
Tue PuppLep Sree. Question: The Trial in Liverpool—Coat Trape— 
Tue Mines’ Inspection But as PasseD—BirMinGHaM GENERAL TRADES 
—Boarp or Trape Returns ror JoLy — Wotvernuampton Gas Com- 
pany—Tne Coventry Sraike; Pr. posed Introduction of the Cotton Trade 
into Coventry — More BELLOws-CUTTING IN SouTH STAFFORDSHIRE — 
Ratway to Burton: A int— Sourn Srarroapsnime Raiwway — 
Cannock MuneraL RAILWAY— ACCIDENT ON THE SHREWSBURY AND 
Hererorp LinE—Fatat Coat Pir AcctpeNTs—HenoismM 1N A MINER. 


THERE was by no means a cheerful feeling pervading business at 
Birmingham yesterday (Thursday), or in Wolverhampton on 
Wednesday. Among the makers of inferior descriptions of iron 
there were loud complaints of underselling to a suicidal extent. On 
the part of a few makers of this description there is reason to fear 
that a necessity exists for the effecting of sales just now, even if at a 
loss, but the necessity, we are happy tostate, is not wide spread. We 
have not heard cf many cases of “ underselling” in which figures 
can be quoted ; nor do we think that there is so much reason for the 
croaking that prevails, as isalleged. There is no doubt but that the 
owners of mills can now purchase puddled bars on terms very 
favourable to themselves, so favourable in some instances as to make 
it less expensive to buy than to make iron to this stage; but the un- 
certainty of the quality of iron so obtained is a bar to much extension 
of the practice. The cheapness of puddled bars is clearly traceable 
to the many facilities there are for persons to take small forges, and 
prosecute iron-making up to this stage, Pig-iron being at the same 
time ready to their hands in abundance on very reasonable terms. 
The first-class makers still report a steady current of orders for 
really good iron, and there are now some excellent inquiries in the 
market for such stuff chiefly (as for some time past) for civil 
engineering purposes. Except in hematite pigs, the pig-iron trade is 
yet in a very depressed state, and must remain so as long as there 
are so many furnaces in blast here. Considerable uneasiness con- 
tinues to be expressed in the district respecting some two or three 
houses, and the apprehensions are of a very damaging nature to the 
extension of trade. With one exception we do not think that 
there is much room for immediate apprehension. 

On Monday last the affairs of Mr. Thomas Cross, ironmaster 
West Bromwich, were brought under discussion in the Birmingham 
Bankruptcy Court. This was the first meeting under the private 
arrangement petition, presented by Thomas Cross, who traded 
under the tirm of Thomas Cross, Son, and Co., and was, prior to its 
suspension, the manager of Mr. John Foster’s bank, at Lilston. 
Mr Knight, instructed by Mr. C. G. Brown, of Bilston, appeared 
for the petitioners; Mr. Barnett, of Walsall, with Mr. Hodgson, for 
Mr. John Foster, of the bank, and the bank interests generally, and 
Mr. Motteram (barrister), Mr. J. W. Hall (Bilston), and Mr. Hayes 
(Wolverhampton), for various creditors. The schedules filed by the 
petitioner stated that his debts amount to £14,476, besides £8,00u 
due to Mr. John Foster; there are also liabilities on endorsements 
amounting to £10,134. His assets consist of property of various 
kinds, valued at £16,301, and £794 good debts. ‘Lhe’ proposal he 
had tiled was that he should pay 2s. 6d. in the pound within three 
months of its confirmation, 2s. Gd. at the end of nine months, and 
2s. Gd. at the end of every succeeding period of six months yntil 
the whole amount due to the creditors should have been paid. How- 
ever, Mr. Knight stated that this was not the proposal he had now 
to make. Mr. Cross now proposed to pay a composition of is. in 
the pound, 5s. being payable in two months and 5s. within eight 
months from the day of confirmation, He should guarantee the 
payment of both instalments. He (Mr. Knight) was not then 
prepared to name the gentleman who would become security for 
payment of the composition, but he should propose th.t the 
creditors assent to the ofler made, so far as the formality of the 
present meeting was concerned, on the understanding that ere 
the second meeting was held, Mr. William Mathews, one of 
their number, and a gentleman exceedingly well known in the 
iron district, should have ample means atiorded him for testing 
the responsibility of the person whom Mr. Cross might offer as 





. 

security for permet of the amount.—Mr. Registrar Waterfield 
said he thought that before the petition passed the first meeting the 
name should be inserted in the resolution. Would it not be better 
for Mr. Knight to take a short adjournment ?—Mr. Barnett said he 
was about to apply for an adjournment on the ground which his 
Honour had named.—Mr. Knight raised the question whether Mr. 
Barnett had any right to interfere in the proceedings, as did also Mr. 
Motteram, who said he should resist any attempt on the part of his 
friend to prove a debt; but Mr. Barnett and Mr. Liodgson urged 
that whatever might be said as to a portion of the bank debt, no 
question could be raised with regard to £3,000, for which Mr. Foster 
received bills previous to the failure—His Honour said that after 
what passed a day or two previously in a bankruptcy very much 
connected with the present petition, he could not doubt for one 
moment the right of Mr. Barnett to be heard for the bank. He (the 
registrar) outeey thought there should be an adjournment. ‘ihe 
court had to say that in its opinion the proposal was reasonable and 
proper, but it could not do this if the name of the gentleman 
proposed as security were not mentioned.—Mr. Knight: The court 
has to do nothing of the sort at present. This meeting is for the 
proof of debts by creditors, and provided three-fifths in number and 
value shall assent to the proposal, then the court shall appoint a 
second meeting. There is no one objecting that our proposal is not 
reasonable or proper.—His Honour: | understood Mr. Barnett to say 
it was not reasonable or proper because you did not name the gentle- 
man who is to be security—Mr. Barnett: That is my objection.— 
Mr. Motteram was opposed to an adjournment on the ground of the 
delay it would cause, especially seeing that Mr. Mathews’ opinion 
would not be binding on the creditors at the second meeting; but 
ultimately Mr. Knight adopted the suggestion of the learned regis- 
trar, and an adjournment until next Monday was agreed to. It was 
understood that a day or two previous to the meeting Mr. Barnett 
or Mr. Hodgson should be furnished with the name of the gentleman 
to be proposed as guarantee. 

Much interest has been occasioned in South Staffordshire by the 
case “ Mayor and another v. Spence and another.” This action, 
which has excited considerable interest throughout the iron trade 
generally, was decided in favour of Mr. Spence before Mr. Baron 
Wilde, in the Civil Court, Liverpool, yesterday (Ihursday) week. 
The case is thus epitomised and remarked upon by Mr. 8. Grifliths, 
in his last Circular:—* Mr. Ewald Riepe, a German, invented and 
patented a process of making puddled steel in 1850; and it was 
argued that the Mersey Stecl and Iron Company had successfully 
made steel under this specitication, the chief feature of which was to 
drop the damper before the iron came into nature, excluding the 
access of all oxygen from the iron, and preventing the exit of the 
carbon, by this means fixing a large portion of the carbon in the 
metal, and, as he says, puddling the iron at a ‘cherry red heat.’ 
Mr. Spence, of Liverpool, about two years since, discovered and 
patented a method of making steel tin plates, which were found to 
be far superior, and much more valuable. ‘The plaintiffs in this 
action, and owners of Riepe’s patent, really Naylor, Vickers and Co., 
served Mr. Spence with a notice of infringement; the latter invited 
them to witness his process at the works, at Workington, which was 
done in the presence of Dr. Lyon Playfair and other eminent 
scientific men. The learned gentlemen, as usual, discovered that 
their clients were right, and declared Spence’s process to be the same 
as Riepe’s; hence plaintitls brought several actions against Mr. 
Spence for infringement, and, we believe, this makes about the fifth 
trial between the parties on this subject, Mr. Spence having obtained 
a verdict in every instance. The plaintifls in this case brought 
down the Solicitor General (Sir W. Atherton, Q.C.), and three other 
learned counsel, and an immense number of scientitic and practical 
gentlemen in the iron trade were subpoenaed on both sides, it being a 
question of vital importance to the trade. Mr. Spence’s tin plates 
became a secondary consideration in face of the important interests 
involved in the free and unlicensed manufacture of puddled steel 
now gving on to such a very large extent for plates for shipbuilding 
and other purposes in South Staffordshire, the Staffordshire process 
being in reality a superior process to the one set forth in Riepe’s 
specilication; Mr. Clay, of the Mersey Steel and Iron Company, 
was examined at very considerable length, and left the minds of 
Mr. Baron Wilde and the jury in a very cloudy state as to what 
Riepe’s process really was. Mr. Beasley, of the urm of Beasley and 
Farmer, proved that he had puddled steel fifteen years since. Mr. 
James Soliy, of Solly Brothers, proved the same thing; besides 
which it appears from the evidence that the Staffordshire process is 
far superior to Riepe’s, it being impossible to puddle steel at a 
‘cherry red heat.’ Lhe plaintiifs were non-suited with costs, it is 
said, of £3,000 to pay. We think the decision of the judge, that 
there was no case for the jury, after Mr. Beasley and Mr. Solly’s 
evidence, was a very proper decision, and will relieve the trade from 
future apprehension of liability to pay royalties on this useful pro- 
cess, which is simply a prevention of the escape of the carbon when 
the iron is half puddled, by means of the regulation of the fire at 
one end and the adjustment of the damp-r at the other end of the 
puddling furnace. iiad the case been decided otherwise, a most 
oppressive tax might have been imposed upon all the manufacturers 
of steel by this process, which would have been detrimental to the 
development of this most important department of the trade. We 
hope, after this decision, the matter will now be set at rest, and all 
steel makers have the undoubted right to manipulate their tire and 
damper according to their own judgment, without fear of actions or 
hindrance of any kind. Mr. Speuce deserves the thanks of the trade 
for the spirited manner in which he has legally resisted the claims 
of plaintiils in this action.” 

‘There is more doing at the collieries than for some short time past. 
At the same time there are many colliers working only short time, but 
for the greater part it is their own fault. 

The Mines Regulation and Inspection Bill, after undergoing many 
moditications, has taken its place among the statutes of the realm. 
It received the royal assent on the conclusion of the session of Parlia- 
ment on Tuesday. For some days the fate of the bill seemed uncer- 
tain, owing to some amendments, introduced by the House of Lords, 
being objected to by its promoters in the House of Commons; but 
it was felt that their rejection, touching as they did important 
points, would seriously endanger the passage of the bill upon its 
return to their lurdships, or necessitate a free conference upon it at a 
moment when loss of time might become almost equivalent to a loss 
of the measure itself, and in consequence it was decided to accept the 
bill with the Lords’ amendments, and to await an opportunity of 
re-introducing those intended enactmeats which its supporters deem 
essential to its ellicacy. ‘Lhe bill, it is well known, comprehended 
ironstone mines within its provisions, but the clause was struck out 
by their lordships, aud ironstone mines, consequently, remain exempt 
trom inspection, as heretofore. It is certain that ironstone mines are 
free from one great danger, explosion, to which coal mines are liable ; 
but, looking to the other numerous and constant causes of loss of 
life and accident that exist, the absence of this single source of 
danger seems iusuilicient to take ironstone mines out of the 
category to which the act is intended to apply. Another most 
important alteration was that connected with the education of 
children employed in mines. The bill, as adopted by the House of 
Commons, provided that a child on entering a mine should be able 
to read and write, and made an arrangement by which the child 
would be enabled to keep up that amount of knowledge. ‘The Lords, 
however, so altered the clause, with respect to children under twelve 
years of age, that it enacted it should not be necessary that they 
should have any education before entering the mines, and that, if 
not able to read and write, they should have twenty hours’ schooling 
a month. A more defined proposition, namely, that the children 
shail be instructed “three hours a day upon two days in each week,” 
was adopted, upon the motion of Mr. Ayrton, on the consideration of 
the amendments by the House cf Commons, on Friday, and agreed 
to by the house of Lords on the following day. Some other amend- 
meuls diminish the etliciency of the bill; but the Government 
pledged itself to keep a close eye upon its working, and Sir G. C. 
Lewis, in desiring the adoption of the Lords’ amendments, said :— 
“If the securities taken for the education of the children employed 
in mines should not be sutlicient, the Home Secretary for the time 
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being would doubtless call the attention of Parliament to the sub- | tors recommend the payment of the usual dividend of 5 per cent., 


The exclusion of the ironstone mines, he also said, would 
The bill, therefore, cannot as yet take rank 
as a permanent measure of legislation, but through it (the W olver'- 
ton Chronicle wisely adds) considerable improvement will be 
introduced, and thus facilitate the progress of those further improve- 
ments which may be expected soon to follow. 
irmingham general trades appear to have most of them ex- 
rete toss of depression. Pall the fancy trades are in a 
ad state, many of those engaged in them being only partially em- 
ployed. Other branches are more or less affected, but as the factors 
are distributing their orders as rapidly as they are received, the 
actual evidence of depression is not so great as might be inferred 
from the general tenour of the reports. in neither the home nor 
foreign trade is business up to anything like the usual standard ; 
and in four-fifths of the trades the manufacturers commence this 
week with very few orders on their books. In Wolverhampton the 
manufacturing trades have been less affected than they have in other 
parts of the district ; but even there the factors admit thst the home 
trade is remarkably quiet, and that the best portion of it—that upon 
which the hardware trades are most dependent—has exhibited the 
most of slackness, this being incident, in all probability, to the 
depression which exists in other branches of the manufacturing 
trades of the country. At this moment almost everything is de- 
pendent upon the weather ; the effects of a month of fine weather it 
is easy to predict, and scarcely possible to over-estimate. 

There are a considerable number of workpeople out of employment, 
and others who are earning much less money than usual. Maau- 
facturers have, however, been generally well-disposed to keep their 
workpeople on, partly making up goods for stock, or by working 
three or four days instead of full time. 

The Board of Trade accounts for the month of July, which were 
issued on Tuesday last, show an increase of nearly a million and a 
quarter in the value of the British manufactures exported, as com- 

pared with the corresponding month of the last year. The imports 
ave fallen off considerably, and the specie and bullion accounts show 
an almost even balance. ‘The increased exportation of manufactured 
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considerable increase were hardware and cutlery, steam engines, bar, 
cast, and wrought iron, steel, copper, yellow metal and brass, watches, 
jewellery, plate and plated wares, earthenware, glass, saddlery, and 
harness, silk and woollen manufactures. The total gives £12,522,698, 
against £11,285,451 in the corresponding period of last year, and 
£10,993,997 in that of 1858. This is about five times the increase 


which has taken place during the whole expired portion of the pre- 
; H > d tr > 
sent year, as compared with the first seven months of 1809. The 


declared value of the earthenware and porcelain exported was 
£123,127, against £116,117 last year, the increase having taken 
place chiefly in the exports to Australia, Canada, and Brazil. 
‘he exports of glass amounted to £64,762, against £46,799, 
a very considerable increase, extending to ail branches of the manu- 
facture, but in a less degree to plate glass than to other descriptions. 
In hardwares and cutlery, the increase was not proportionately so 
great, but £356,139 was the value of the export, against £337,219 
in the corresponding period of last year. ‘The largest portion of this 
increase took place in the trade with France, and the remainder in 
the exports to the Hanse Towns, India, the Cape, and Canada. The 
value of the machinery, other than steam engines, exported shows 
a decline from £273,174 to £246,002, the shipments to Russia and 
India having fallen off to little more than half the exports of the 
corresponding period of last year. ‘To all other countries there was 
an increase. In the production of steam engines for the foreign and 
colonial trade there was, however, a very large increase, the value 
of the exports being £155,912 against £30,223 in the corresponding 
period of fast year. The exports to Russia nearly trebled, and those 
to Australia doubled, but to other countries the trade declined. ‘The 
value of the metal exports are returned as follows:— 
Month ended July 3lst. 
1853, 1859 1860. 
-- £111,671 .. . & 83,959 
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There was an increased exportation of pig-iron to Holland, but 
the exports to all other countries continued to decline. The increase 
in bar-iron extended to all countries except Italy, India, and the 
United States. There was a diminished demand for railway iron in 
Russia, Prussia, Australia, and the United States, but none was 
exported to France, Holland, or Sweden—countries which were 
among our customers in the corresponding period of last year. There 
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was an increased exportation to other parts of the world—princi- | 


pally to India, but it did not compeusate for this falling off. The 
increase in cast-iron of other kinds was general, with the exception 
of the exports to Brazil, and so also of wrought-iron, except the 
exports to Australia. ‘There was a falling-oif in the exports of 
unwrought copper to France and Belgium, but this was more than 
compensated for by the increased exportations to Holland. No copper 
and yellow-metal sheathing was exported last month to Turkey, and 
there was less demand from the Hanse Towns and the United States ; 
but the exports to Holland show a considerable increase, and those to 
India more than trebled. The exports of tin-plates to Australia and 


Canada fcll off; but to the United States the exports of coal and | 


culm were of the value of £321,331 in 1858, £337,887 in 1859, and 
£326,000 in 1860. Of a very different commodity, namely, silk 
manufactures, the value of that exported in 1858 was £74,536 ; 
that in 1859, £94,495; and that in 1860, £71,918. ‘The in- 
creased exportation of silk goods, notwithstanding the exist- 
ing state of affairs in Coventry, extended to all branches of 
the manufacture, except goods of silk only, other than stuffs, hand- 
kerchiefs, and ribbons. On the other hand, the imports of ribbons 
show a decline, as also do those of plush for making hats, but there 
was a great increase in the imports of stuffs, especially velvets, 
gauzes, and crapes. ‘The arrivals of clocks diminished from £19,443 
to £14,891; but the number of watches imported increased from 
7,275 to 14,269. Gloves fall off considerably, but the number of 
boots and shoes imported nearly trebled. ‘The metallic imports, 
except lead and zinc, show a considerable increase, bar-iron having 
nearly doubled in quantity, and copper increased one-half. The 
value of the total imports of the six months ended June 30th was 
£92,462,437, against £75,541,946 in the first six months of last year, 
and £70,371,934 in the corresponding period of 1858. The exports, 
on the other hand, show a decline of about a million, the total being 
£62,019,989, against £63,003,159 in the first half of last year, and 
£53,467,804 in the corresponding period of 1858. The imports from 
France amounted to 48,523,983, against £9,615,066 in the first 
six months of last year, notwithstanding the favourable character 
towards that country of the provisions of the commercial treaty ; 
and the exporis to France to £2,324,665, against 42,358,912 in the 
corresponding period of last year. 

On Tuesday last the seventeenth half-yearly meeting of the Wol- 
verhampton Gas Company was held at the works. Mr. Proud, the 
company’s engineer, read the director's report, which contained the 
following :—‘ The seventeenth half-yearly report, balance-sheet, and 
general statement of accounts now presented by your directors, and 
duly certified by your auditors, show the income from all sources 
during the half year ending 30th June, to be £11,949 19s. 5d., and 
the expenditure £8,224 1s. 4d., the balance being the protits of the 

f year, amounting to £3,725 18s. 1d. From this sum your direc- 
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| suggested that it should be undertaken by a company, the capital to 


amounting to £3,558 8s., payable on and after the 5th of September ; 
and the remaining sum of £167 10s. 1d. to the reserve fund.” 
“There is a soul of goodness in things evil.” ‘The strike of the 
Coventry ribbon weavers may give rise to the introduction of the 
cotton manufacture into that city. On Monday night the 
Coventry Corn Exchange was thronged by 5,000 persons, and 
hundreds could not gain admission to hear the proposals of 
the vicar of St. Michael's, the Rev. Sidney H. Widdrington, with 
a view to putting an end to the strike. Mr. Widdrington said :— 
They (the operatives) had fought the battle of labour against capital 
at fearful odds, for they had fought when there was no demand for 
labour. It was a well-known fact that there were no orders for 
goods in the town. He (Mr. Widdrington) had sent inquiries to 
two watering-places, and he found that where 100 yards of riband 
were used five years ago scarcely five yards were used now. Mr. 
Widdrington then adverted to the season, as one of the concurrent 
causes in producing that want of labour by which the present dis- 
tress in Coventry was brought about. If the strike were withdrawn, 
of the 25,000 weavers in this town and in the neighbouring districts, 
not more than 8,000 could find employment. One of his objects in 
appearing before them that night was to prevail upon them to put 
an end to the strike; but, concurrently with that, he was going to 
press forward the introduction into the town of a new trade, and 
that trade could not be introduced till the strike was withdrawn. It 
was for the 17,000 who would still be unemployed that he proposed 
relief. The trade was the cotton trade, and the reverend gentleman 


be raised in shares. Mr. Widdrington concluded an address which 
throughout was listened to by the vast multitude with breathless 
attention—interrupted only at intervals by the bursts of cheering— 
by submitting to the meeting the following series of resolutions :— 

“#1. That this body of weavers form themselves into an associa- 
tion for the protection of labour. 

“2. That such association appoint a body of arbitration, if the | 
consent of the manufacturers can be obtained to form part of such 
body, or that otherwise a body of standing consultees be appointed, 





to advise the operatives whether any and what changes have taken 


operatives to offer their labour. 

“3. That in the event of any special circumstances, or in all offers 
made of special work, varying from the list of prices, the weavers 
shall fall back on the board of arbitration, or on their consultees, for 
advice. 

“4, That in accordance with the above resolution, each weaver is 
requested to enter his name in a district book to be kept for this pur- 
pose, pledging himself to abide by the list of prices agreed on by the 
arbitration proposed, or by the consultees. 

“5. That, subject to the above resolutions, the strike is this night 
declared to be at an end.” 

A member of the operatives’ committee, while concurring with the 
first four resolutions, objected to their declaring the strike at an end 
that night, as he thought they should first organise the association, 
and carry out the other objects indicated in the several resolutions 
preceding the fifth. An amendment to this effect was put to the 
meeting and carried, and a deputation was appointed to wait upon 
the manufacturers with the view of obtaining their co-operation in 
forming what is designated in the second resolution as “ a body of | 
arbitration.” A committee has also been appointed to draw up rules 
for the constitution of the association for the protection ef labour, 
and it is anticipated that when the organisation of this body is com- | 
pleted, the strike will close. It is understood that one or more of the 
mauufacturers have served notices on the men in their employ to 
complete the work they have contracted for, under threats, in the 
event of non-compliance, of proceeding against them according to 
law. 

A most wanton destruction of property—one of the pernicious 
effects of trades’ unions—took place on Friday morning last, at the 
village of Cradley Heath, near Dudley. Almost all the inhabitants 
of the village are connected with the trade of iron chain making, 
and the feuds which have so long raged between society and non- 
society men have been carried on there with peculiar bitterness; so 
much so that the place has an unerviable notoriety, even in South 
Staffordshire, for the number and extent of the outrages that bave 
been committed in it on property. By the last, eleven pairs of 
bellows have been cut into shreds, and thus rendered entirely useless. 
This will involve a loss in money of about £20, no great amount 
certainly, but it becomes a serious matter from the fact that these 
bellows represented the means of livelihood of three families, who 
are in consequence reduced to very great extremity. Unfortunately 
there is not the slightest clue to the cowardly perpetrators. The 
only assignable motive for the act is, that the owners had discon- 
tinued for some time, through want of work, to pay into the union. 
Our readers will remember that at the last assizes at Worcester and 
at Stafford the judges visited such offences with heavy punishment. 
Heavy as it was, however, it does not appear to have been su(li- 
ciently so to act as an intimidation. Future convictions will be 
attended, as they deserve, with yet more serious consequences to the 
dastardly perpetrators. ‘ Thomas Homer, of Cradley Heath,” 
writing to a local paper on this subject, “ to vindicate the character 
of the managers of the Union,” says: — “As secretary of the 
Chainmakers’ Union, I solemnly deny any knowledge of the offend- 
ing parties; neither have I at any time sanctioned such diabolical 
proceedings.” ‘The italics are our own. 

Sir Cursetjee Jamsetjec Jejeeboy, son of the well known Parsee 
merchant of Sealer, created a baronet by the Queen on account of 
his philanthropy and public spirit, is now on a visit to Birmingham 
for the purpose of inspecting the chief manufactories of the town and 
distri. t, accompanied by four or five friends and eight or nine servants. 
Sir Cursetjee arrived in Birmingham on Monday afternoon, and 
with his suite took up his abode at Dee's Royal Hotel. Nearly thy 
whole of Tuesday was devoted to the manufactories, including those 
of Messrs. Elkington, Mr. Gillott, Mr. Winfield, Mr. Westley 
Richards, Mr. Bettridge (late Jennens and Bettridge), and one or 

All the visitors were dressed in rich Oriental costumes. 
On Wednesday they visited the glassworks of the Messrs. Chance, | 
at Spon-lane, and one of the large ironworks in the neighbourhood of 
Dudley. 

The manner in which the principal districts of the country are 
now interwoven with railways is tolerably well understood by the | 
public ; but, by a bill which has lately received the sanction of Par- 
vowed § an extension of iron rouds has been granted which bids fair 
to prove a precedent of the highest importance to all large towns in 
the kingdom. At Burton-on-Trent, the great seat of the ale-brewing 
trade, the increase of goods traflic has been so vast during the last 
few years (amounting now to 300,000 tons annually) that some 
means of facilitating its transmission became absolutely necessary, 
and with that view the Midland Railway Company, in the session of 
1858-9 promoted a line, which, making the circuit of the town, was 
calculated to remove in some measure the superabundant traflic 
(consisting chiefly of brewers’ drays, &c.) from the principal streets, 
Messrs. Allsop and Sons, the eminent pale ale brewers, who have 
three distinct establishments in Burton, occupying in all 40 acres, 
not feeling satisfied with the Midland scheme, opposed it in Parlia- 
ment, and adduced evidence to show that better lines might be laid 
down, and a saving of two miles effected. ‘The Lords’ Committee, 
impressed with the importance of the subject, recommended that the 
Midland Company and Messrs. Allsop should arrange their difler- 
ences, and together promote a new bill, The Midland Company, 
fearing the opposition of the town to level crossings, only ventured 
to go for an extension of their line across one street. Messrs. Allsop, 





taken to the Lords in the shape of one bill, promoted jointly by the 
Midland Company and by Messrs. S. Allsop and Sons. This united 
bill in its turn met with most vehement opposition from the town 
commissioners; but, after hearing evidence, which extended over 
several days, the Lords’ Committee passed the bill, thus granting to 
Messrs. Allsop and Sons powers which Parliament has never before 
given to any private firm. The bill received the royal assent on the 
25th ult., and will, no doubt, as already stated, form an important 
precedent for all other towns suffering from overcrowded streets. 

The half-yearly meeting of the South Staffordshire Railway was 
held in Birmingham on EL sovder, Mr. R. C. Chawner in the chair. 
A dividend at the rate of 4} per cent. per annum was ordered to be 
paid on the 1st of September, and } per cent. to the 31st ult. on 
payments made in advance of calls on B shares. Mr. Lucas pro- 
posed a resolution to consolidate the £12 shares into stock of the 
company when fully paid up, stating that it was the opinion of 
many shareholders that it would improve the value of their stock. 
Mr. J. Bagnall seconded the motion. Captain Dyott moved as an 
amendment that the shares be not converted. [le believed people 
would prefer to purchase the present £12 whole shares to purchasing 
parts of stock. Mr. Perry seconded the amendment, and stated that 
in some instances the consolidation of shares had not improved their 
value. Mr. Williams having spoken in favour of the amendment, a 
poll was demanded, which resulted in the amendment being carried, 
and a vote of thanks to the chairman concluded the proceedings. 

The report of the directors of the Cannock Mineral Railway states 
that £91,800 had been received to the 30th of June, and all but a 
small balance of £88 had been expended. In addition to the actual 
disbursements, a sum of £47,278 had been certified to be due to the 
contractor for land and works, and there were some other minor 
claims still unsettled. In consequence of legal proceedings taken by 
the contractor, they were compelled to postpone the declaration of a 
dividend out of the eight months’ rent of the line which became due 
from the lessees on the 30th of June last. The directors trusted, 
however, that they would be shortly in a position to effect such 
arrangements as should be fair to the creditors without being too 
onerous on the company, and they saw no reason to doubt that, with 
a little forbearance on the part of the proprietors, the expectation ot 
a 3} per cent. dividend held out in the last half-yearly report would 
be fully realised. Negotiations with this view were now proceeding. 
The engineer reported that the line had been well maintained by the 
contractor, and that it was in excellent working order. 

On Monday afternoon a collision occurred between Craven Arms 
and Stokesay, on the Shrewsbury and Hereford line of railway. 
The ordinary 12.40 p.m. train, which consisted of five carriages, left 
Shrewsbury at its appointed time, and proceeded safely on its 
journey until it arrived one mile beyond the Craven Arms station. 
There a goods train, consisting of twenty-four or twenty-five car- 
riages, was seen approaching—the line of rails being single—and » 
collision appeared inevitable. The driver of the goods train, observ 
ing the danger, shut off the steam and pulled his train up, succeed- 
ing, we believe, in nearly bringing it to a standstill. The passenger 
train, unfortunately, was running down an incline, which made it a 
matter of difliculty for the driver to diminish the speed. Both 
trains bidding fair, despite the efforts made, to come in contact, the 
driver of the passenger train jumped off his engine, and the driver 
and stoker of the goods train sprang from their posts in the same 
way, the brakes meanwhile being stoutly applied. The trains ran 
on, met each other with great force, and serious were the conse- 
quences. The engines of the respective trains were much damaged, 
and two carriages (a first and second) in the passenger train were 
shattered. The person most injured was Mr. Jobson, corn dealer, of 
St. John’s-hill, Shrewsbury, who sustained a slight concussion of the 
brain. The accident is said to have been occasioned by the mis- 
understanding of the purport of a telegraphic message. 

An inquest has been held at Tunstall, North Staffordshire, on the 
body of James Joyce. The deceased was in the employ of the 
Chatterley Mining Company, and was about to panne the shaft, 
which is nearly 200 yards deep, in company with William Jolly, a 
collier, Both got into the cage for the purpose of ascending, when 
Jolly heard something falling down the shaft, and had the presence of 
mind to jump out of the cage, and thus in all probability, provi- 
dentially saved his life. His companion was less fortunate, as a 
hammer, weighing 8 lb., fell from the top, breaking through the iron 
covering of the cage, and striking him on the head, killed him on the 
spot. It seems that a blacksmith was using a hammer whilst 
another man held a chisel for the purpose of cutting a bolt at the top 
of the pit, when, as he was striking, the head of the hammer tock 
the chisel on one side and the handle broke, the hammer-head falling 
down the pit. The jury returned a verdict of accidental death. 

On Sunday evening a boy about fourteen, the son of a miner, 
named Richard Aston, residing at Stamber Mill, threw a pear down 
an old mine shaft. As there was a rope hanging down from a pulley, 
the boy commenced descending, but fell, breaking his thigh, and 
becoming insensible on the bottom. Tis father slid down the rope to 
save him, but found it too short, and also fell inanimate, in con- 
sequence of “choke damp.” In this state of circumstances a gallant 
fellow, named John Harding, descended the shaft, and succeeded in 
bringing to the top the apparently lifeless bodies. The father was 
restored to animation by Mr. Harding, surgeon, but the boy lies in a 
ny state in consequence of a contusion in the head, received in 
the fall. 

On Monday last, in a pit at Tividale, South Staffordshire, belonging 
to Messrs, Bagnell and Jesson, some boys were playing at the bottom 
of the shaft, clinging to the skip as it ascended and then dropping off, 
when one of the number—it is supposed unintentionally—continued 
his hold till the skip was forty yards up the shaft. Here he broke 
his hold, and falling back, was killed upon the spot. 

On Wednesday afternoon last a meeting of landowners, gentry, 
farmers, and tradesmen, was held at the Corbet Arms Hotel, Market 
Drayton, for the purpose of taking the necessary steps for the for- 
mation of a railway from that town to the Madeley station of the 
London and North-Western Railway. The object of the railway is 
to connect the town of Market Drayton and surrounding districts 
with the Madeley station, on the London and North-Western Rail- 
way, and it is now brought before the public with the co-operation 
and support of that powerful company, who have agreed to work it 
upon fair and proper terms. Plans and sections have been prepared, 
and also detailed estimates of cost. The line selected is the best 
and easiest of formation that the district affords, and will be free 
from tunnels and objectionable curves and gradients. The works are 
of a particularly easy character, as there are no rivers to cross, and 
very few roads, and no mansions or ornamental grounds will be inter- 
fered with. The proposed railway will connect the highly productive 
agricultural districts around Market Drayton with the great con- 
suming districts of the Potteries and Staffordshire. The stations 
proposed are frequent, so as to give the fullest accommodation to 
the district, and are as follow: Market Drayton, Adderly, Norton and 
Pipe Gate. Mr. Gardner, the engineer engaged by the promoters, 
said that the proposed line would be 103 miles in length, and that to 
clear the cost of its construction, including Parliamentary, law, and 
engineering expenses, a capital of £52,000 would be required. The 
cost of the works merely would be £43,683, which would make this 
one of the cheapest lines in England. To show how level the route 
was, he might mention the fact that along the whole line the exca- 
vation would not exceed 75,000 cubic yards. He had had some cor- 
respondence with Mr. Stewart, the secretary to the London and 
North-Western Railway Company, and the scheme now came out 
with the support and co-operation of that company, which had 

agreed to work the line for one-half of the gross receipts, an arrange- 
ment which would at least secure something to the shareholders at 
the commencement of the undertaking.—Mr. Reginald Corbet then 





on the other hand, disregarding the narrow views of the inbabitauts, 
asked, in a bill they promoted, to be allowed to relieve the streets of | 
the whole of their traflic, by means of two private railways taken 
across the streets, which would connect their o!d brewery with their | 
lately-erected new brewery, and their cooperage with both breweries | 
In the House of Commons the preamble of both bills was declared 
to be proved, after strong opposition on the part of the town; and 
by the advice of the committee the two bills were consolidated, and 


moved the following resolutions: “That the formation of a railway 
from Market Drayton to Madeley is most desirable for the interests 


| of the town and neighbourhood, and the district through which the 


proposed line is intended to pass; that the plans and estimates now 
produced be referred to the provisional board of directors. That in 
furtherance of the above object, the following gentlemen be appointed 
to act as a provisional board of directors, with power to add to their 
number :—Sir John Chetwode, Bart., Richard Corbet, Esq., Reginald 
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Corbet, ., William Tayleur, Esq., Thomas Twemlow, Esq., and 
E. W. Harding, Esq. e resolutions were carried unanimously. 
—Mr. Warren, in reply to questions, said that the shares would 
£20 each, and that only £2 would be required to be — n 
each share during the first twelvemont He read the following 
list of yor | shareholders, namely—Mr. Corbet, £5,000; Mr. 
Tayleur, £3,000; Sir J. Chetwod 000; Mr. oy ae Corbet, 

,000; Mr. Twemlow, £1,500; and Mr. Harding, £1,000, making a 
total of £14,500 subscribed by the principal promoters before the 
meeting.—The chairman then announced that the subscription lists 
were opened, and shares representing an additional sum of £3,800 
having been taken, the proceedings terminated. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent. ) 


Nortarrn Matrens: The Dock at Low Lights: The Tyne Piers: 
North-Eastern Railway Works at Tyne Docks: More Blast Furnaces Projected : 
River Troop Steamer—State or Trade at SHEFFIELD; Generally dull, 
with the exception of Engineers’ Tools—Livenroot Torics: The Dock Board ; 
Liverpool United Gas Light Company: The Liverpool D.cks and General Pro- 
gress of the Town—Deata or Mr, Jesse Hantier: A Few Particulars of 
his Career—New Matt STEAMERS BETWEEN HOLYHEAD aND KINGSTOWN : 
Trial of the Leinster—Ratewar Movements 1n THE Eastexn Distaict— 
Tue Snort Time Movement amona Locomotive Encine Drivers: 
Another Meeting at Manchester—Cotton Bates IMPREGNATED WITH OIL; 
Is this a cause of Spontaneous Combustion ?—MancuesTer Items: Establish- 
ment of a Water-Meter Company ; The Operative Carpenters and Joiners. 
Tue north is, as usual, wide-awake. The scheme for a dock at 

Low Lights continues to be perseveringly brought before the local 

public. Mr. Ure and his assistants are making the required exami- 

nation of the site, and will, it is expected, report in favour of the 
immediate construction of the proposed dock. It is not unlikely that 
an Act of Parliament will be applied for with this object next session. 

It is calculated that at the present rate of deposit it will take two 

or three years before the works of the Tyne piers are finished; but 

it is understood that they will now be pushed forward faster, so as 
to have them finished, if possible, by the end of next year. The 
average number of men now employed on the piers is 375. The 
contractor is Mr. Benjamin Lawton, whose original contract was to 
construct a north pier of 1,400 ft., and a south pier of 2,800 ft. for 
£166,000. The piers have been carried out this distance, but the 
north pier is now to be extended to 3,200 ft., and the south pier to 
5,400 ft. The completion of extensive and important works con- 
structed by the North-Eastern Railway at Tyne Docks was com- 
memorated on Saturday by adinner. The docks on each side of 
the warehouse have been made sufficiently extensive to accommodate 
ships of the largest size, and the immense warehouse is arranged 
with the view of becoming a suitable receptacle for a large quantity 
of merchandise. The goods warehouse on the ground floor is 

168 ft. by 63 ft. ; it is fitted up with the ordinary platforms, inter- 

sected by three lines of rails, and five hydraulic cranes are at 

present in the course of erection to facilitate the loading or unloading 
of _ Above the warehouse is a single room of the same area, 
to be used as a store room for imported grain. 

More blast furnaces are reported to be projected in the Stockton 
neighbourhood. A “river troop steamer,” built at Stockton, for the 
conveyance of troops in Indian rivers, has been successfully floated. 
The vessel was fitted up and built in sections by Messrs. Lockwood, 
Pearse, and Company, of Stockton, and then taken to pieces, a few 
months ago, to be refitted on the Thames. This work was completed 
on Friday, and the vessel was floated in the dock, in which she had 
been rebuilt, the same evening. The uniform draught of this 
mammoth steamer is 9} in., and will be under 11 in. with all the 
engines, boilers, and fittings on board. So far as the Government is 
concerned, she is an experiment, and, if successful, more will be 
built. In length the vessel is about 370 ft. 


The home trade of Sheffield is generally stagnant, and the 
American trade has not yet begun to move. Some briskness, 
however, prevails in the manufacture of engineers’ tools. 

On Saturday morning three men were being let down the Rake- 
wood Colliery, at Durn, near Littleborough, when, from some cause, 
the cage upset, and all of them fell to the bottom, a distance of fifty 
yards. Two of them, named William Whip and James Kershaw, 
were taken up quite dead, but the third, Sess Leach, was found 
alive, although seriously injured. 

_ The proceedings at the last meeting of the Mersey Dock Board 
did not possess much interest, being almost wholly of a routine 
character. The application of Messrs. Bibby (noticed recently) for 
increased accommodation for their steamers having been again taken 
into consideration, it was, after mature deliberation, resolved :— 
‘*That the committee consider that there are serious objections to 
granting the propositions contained in Messrs. Bibby’s letter of the 
13th inst., and can only repeat that when the Great Float at Birken- 
head is opened, on or about the 1st of November next, they will lose 
no time in considering the arrangements which it may be possible to 
make for so relieving the general business of the docks as to admit 
of further facilities being afforded to Messrs. Bibby and the steam 
trade generally. 

The dividend of the Liverpool United Gas Light Company just de- 
clared is at the remunerative rate of 10 per cent. per annum. Tire street 
railways in Birkenhead are so far ready for traftic that the inaugura- 
tion ceremony was to take place P ee The laying of the 
railways has, under the direction of Mr. G. F. Train, been prosecuted 
with true American energy. 

The Liverpool Albion, referring to the material progress of the 
town, and more particulurly to the Canada Dock, describes it as “a 
noble addition to the previously magnificent Docks of Liverpool.” 
The dock is in dimensions about equal to the Brunswick Dock. On 
the east side a very large space is apportioned for the landing and 
assortment of the heavier; or log timber; while the north, poor 4 and 
west quays contain an ample area for the landing and classification of 
deals, battens, staves, and the smaller species of goods which consti- 
tute the lighter material of the timber trade. To the eastward of the 
large and very gently rising quay space first referred to, the space ex- 
tending —_ the whole east side of the dock and stretching back far as 
Regents-road, had been railed oft and divided into sixteen caacious 
wood-yards, each of which is 250 yards in depth from west to east. 
Each of these wood-yards is surrounded by a lofty and substantial 
inclosure of wood, having large gates opening on the west towards 
the shipping, op the east towards Regent-road, and each having a 
lay-off in immediate connection with the Dock Railway, and, through 
its instrumentality, with all the other railways connected with the 
town on the Lancashire side. Each yard is further provided with 
loading apparatus of the best construction, including high level 
tramways, and travelling cranes of great power and admirable 
adaptation. On the west or quayside front of these commodious 
timber yards, there is a crescent formed of tastefully designed offices, 
in the detached cottage style of architecture. ‘The dock is of the 
the same depth (30 ft.) as the other Liverpool docks. It is furnished 
with every kind of apparatus, and has in its construction been 
benefitted by every appliance which the vast experience derived 
from the working of the other docks could suggest. Conspicuous 
among these appliances are the vast and capacious canals, or half- 
tide basins as they are called, which serve as entrances to the dock. 
These are of the extraordinary dimensions of 500 ft. in length, by a 
width of 100 ft. They are each inclosed by two perfectly water- 
tight gates, which are opened and closed by apparatus worked 
by hydraulic power, and are so arranged that either of these 
basins may be opened or shut simultaneously or alternately, 
so that either of them may be used as a graving dock for the 
largest steamer now afloat, with the single exception of the Great 
Eastern; and in one of which, in point of fact, the Persia was placed, 
and had her bottom cleaned in the spring of the present year. 
Besides the basins, yards, and lifting and carrying apparatus alread 
referred to, the Canada Dock is furnished with a telegrap 
station, a post-office letter-receiving pillar; it has a branch railway, 











and on its wharf the Bridgewater trust has a commodious office, so 
that it is in immediate carrying communication by railway or canal 
to all parts of the kingdom. To the east of the large timber yards 
already referred to, on the other side of t-road, several saw- 
mills have been already constructed, and are in full operation, while 
others are in rapid course of erection. While the varied requirements 
for carrying on the timber trade at the Canada Dock are now in full 
operation, other necessities arising out of the extension and develop- 
ment of that trade are in due course of being provided for. To the 
north an extensive basin, in connection with the canals, is in process 
of formation. It is already nearly all excavated, and when com- 
pleted, it will furnish ready and ample means of water communica- 
tion between the timber-port and the interior of the country. Nor is 
this all. Immediately to the east of the Huskisson Dock, at its upper 
or southern wey formation of a new steamship basin is already 
far advanced. It is to be 750 ft. in length from west to east, by 
875 ft. in width; with the usual depth of 30 ft. deep. The 
excavation of this large and greatly needed basin is almost 
completed, and the breast wall of the south quay has already 
made considerable progress. This basin will communicate directly 
with the Huskisson Dock, and when finished, which it obviously 
will be with all convenient speed, it will be of great benefit to the 
rt, and cannot fail to enhance the importance of the north docks. 
uch facilities for conducting the traffic of the port form inevitably 
important steps in the commercial and social progress of the town. 
In the neighbourhood referred to, this is manifested in a hundred 
ways. Extensive works of various kinds, such as engineering and 
carrying establishments, are being constructed, and a little to the 
estward of the spot indicated, indeed, immediately to the east of the 
eanal, an extensive district—in fact, a moderately large town— 
seems literally springing up out of the ground. Prominent among 
the improvements in this quarter, the wide, straight, and noble road 
formed by the Earl of Derby deserves particular notice. It is 70 ft. 
wide, stretching in a straight line from the north end of Scotland- 
road, through Gore-street North, past Bankfield-terrace, and away 
onward to Bootle. A little to the west of this, and parallel to it, 
another wide ———- line of street, in continuation of Vauxhall- 
road, is in course of rapid formation; and in the intermediate spaces 
lying between Bankfield-terrace and the canal, and between Great 
Mereey-ctzest, on the north, and the angle formed between Gore- 
street and Kirkdale-road, the whole space is literally bristling with 
new streets. Not fewer, it is said, than 800 houses, now in course of 
construction, with many of them already inhabited, occupy the 
space which twelve months ago was the waste land of an exhausted 
brick-field. Such are the steps by which Liverpool advances. 

The fertile and interesting topic of the Liverpool docks has its sad 
as well as its hopeful side. Mr. Jesse Hartley is no more. Mr. 
Hartley was dock engineer at Liverpool for no less than thirty-six 

ears, having been appointed to the office in 1824. During this 
engthened incumbency, he designed and executed nearly the whole 
of the magnificent docks which stretch along the eastern bank of 
the Mersey. Mr. Hartley was a native of Yorkshire, his father 
having been district bridge master in the northern portion of that 
county. In his earlier years, Mr. Hartley was apprenticed to the 
trade of a stonemason, and in that capacity he worked at Burrow 
Bridge. eangge ay J to this he succeeded his father as district 
bridge master, which office he held till he removed to Liverpool on 
his appointment as dock engineer. In this character it was his 
fortune to construct or alter every dock in ae my and by their 
general commodiousness and excellence they testify to his skill and 
judgment. Besides the Liverpool docks, Mr. Hartiey was also engi- 
neer for the Bolton and Manchester Railway and Canal ; and he was 
appointed consulting engineer for the construction of the Dee bridge 
at Chester, the centriag of which was looked on as a triumph of 
engineering ability. It is not too much to say that, as long as Liver- 
pool shall endure, the name of Hartley will be honourably associated 
with her annals. Mr. Hartley, who died on Friday, had attained the 
ripe age of eighty years. 

Yesterday week the Leinster, one of the new Holyhead and 
Kingstown steamers, ran from the latter to the former port in three 
hours and twenty-seven minutes, against the wind, but with the 
tide in her favour. The revolutions of the paddles at the maximum 
amount of speed were 25} per minute. The stipulated speed is 
twenty miles an hour. At the dinner on board, the chairman stated 
that the trial trip of the Ulster would be made from Liverpool to the 
Isle of Man on the next day, and they expected that both that vessel 
and the Munster would be ready for the company on the 10th of 
next month. 

The eastern district seems all alive with railway movements. The 
most important sch is the projected extension of the Colne Valley 
and Halstead to Cambridge, where it would meet the Cambridge and 
Bedford, and place the London and North-Western in direct commu- 
nication with North Essex and West Suffolk. This project will no 
doubt be stoutly opposed by the Eastern Counties Company, but the 
undertaking seems powerfully —— and new enterprises have been 
latterly rather difficult to get rid of. The “ Sudbury, Melford, and 
Clare” scheme appears to have been taken up by the Eastern Coun- 
ties Company; and it is stated that an application will be made 
next session for powers to extend the line from Melford to Bury St. 
Edmunds, vid Lavenham, and from Clare to Cambridge. The Colne 
Valley and Halstead will (backed, as before stated, by the London 
and North-Western interest) apply for acts to make extensions to 
Cambridge and Colchester. One would think, from the eagerness 
manifested to cover every available inch of ground in the eastern 
counties with railways, that there was a rich return for the capital 
expended, while the very reverse is the fact. 

The short time movement among locomotive engine-drivers and 
firemen was sought to be promoted by another meeting held at 
Manchester on Sunday afternoon. There was a very large attendance, 
numbering upwards of 150, and including delegates from Preston, 
Derby, Crewe, Doncaster, and various places in the surrounding 
counties. A delegate from the Lancashire and Yorkshire line 
occupied the chair, and in opening the business said that he felt proud 
at seeing present so large a body of his fellow-workmen, assembled as 
they were to assert their rights, and to gain what was due both to 
themselves and their families, as well as those who were to succeed 
them. He hoped to hear from the delegates, who, he knew, 
had come a considerable distance to be present at this meeting, 
such information as would stir them up to perseverance in this 
cause, and enable them, on their return, to lay before their 
constituents a favourable report of the progress of the movement. 
Though not, perhaps, brought up at the fet of a Gamaliel, he could 
assure them that he was acquainted with enginemen who were the 
trustees and managers of literary institutions, and who were enrolled 
a3 members of religious societies. He could vouch for it that all of 
them were sufliciently enlightened to know when justice was done 
them, and, knowing their rights, were determined to assert them. 
The funds for carrying on the agitation were coming in abundantly, 
and had been placed in Messrs. Lloyd and Entwisle’s bank. The 
locomotive superintendents of most of the lines had been memo- 
rialised, with a view of obtaining shorter hours of labour; but what 
effect this would have he was not able yet to say. Several delegates 
then addressed the meeting, chiefly in advocacy of the legislative 
measure limiting the hours of labour, as better than being subject to 
the caprice of foremen and superintendents. Ten hours of labour, it 
was contended, was quite suflicient, especially for men who had the 
vast responsibility on their shoulders of managing the “ fiery 
monsters” placed under their control, and on whose vigilance and 
and steadiness so much depended. Promises of support trom M.P.s 
had already been received; and in the interest of the public, as well 
as for the social and moral benefit of the men, it was contended that 
an Act of Parliament ought to be sought for next session. One 
delegate, from Bradford, said he had had frequent conversations with 
ministers of religion, and men of intelligence and influence, all of 
whom encouraged them to proceed with the agitation, as their 
demands need only to be made public to obtain for them universal 
support. The calm and judicious manner in which the movement 
had hitherto been carried on had won them many friends, and in this 
manner he hoped they would continue to proceed. It was eventually 








agreed that the boards of directors should be memorialised, an opinion 
having been expressed that they were not aware of many petty acts 
of tyranny which the men had been subjected to. ham Asma 
arrangements were also directed to be made for a meeting to be held 
in London, to be presided over by some gentleman of influence, so 
that the movement might be prominently brought before the public 
prior to the intended application to Parliament. 

At a recent meeting of the Mersey Docks and Harbour Board, 
reports were read from the police with reference to the discovery of 

es of cotton in the dock warehouses impregnated with oil, and it 
was stated that this practice, which there was reason to believe 
originated in the United States, was capable of producing spontaneous 
combustion, and causing great destruction to life and property. 

It appears that a joint-stock company has been established under 
the title of the Manchester Water Meter Company. (Limited). The 
ro ge A have purchased from Messrs. Chadwick and Frost 
their British and foreign patents for improvements in water 
meters. These water meters are intended to measure the 
water used in houses and works, in the same way that the 
supply of gas is measured by gas meters. The average price of 
water per cubic foot is stated to be higher than the average price 
of gas, and it is anticipated by the promoters that as the difficulties 
in the construction of an efficient measuring instrument are now con- 
sidered to be overcome, the demand will be great.—Another item of 
Manchester interest is the present position of the operative car- 
penters and joiners of that city as regards their working arrange- 
ments. ‘Three months since the men petitioned their employers for 
a “‘tea half-hour,” stating, as their chief reason, the fact that the 
bricklayers and masons had long enjoyed that privilege, and that 
they (the joiners) felt themselves degraded by having to work ina 
building during the time other workmen employed at the same job 
were re Fo tea. <A feeling existed among the employers that a tea 
half-hour was unnecessary for workmen engaged in a healthful and 
not over-laborious occupation ; but, recognising the force of the reasons 
given by the men, they offered to give the half-hour for tea during 
the summer months, if the men who might be working in shops and 
other buildings, where lighting up was practicable, would work up 
the time lost in taking tea during the winter months; and to this pro- 
position the workmen have agreed, and the working hours of the 
trade, on and after the 1st October next, will be 55} hours per week 
in summer, and 55 hours per week in winter. The workmen have 
obtained some other slight concessions as regards “ walking time,” 
be non Sl &c.; and altogether a satisfactory arrangement has 

en made. 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra 
sizes are a for at the rates agreed by the trade, Brokerage 
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is not charged for buying except on Foreign Tin, 
and, Oe 4 44Dis 
(RON, English Bar and Bolt:— IRON, Swedish, Indian} per 5, 1 ss 
in Loudon...........prnj6 76 3 assortments, ... ....f tou 5 Oa 
im Wales...ccceeeres op 5S1BEG ,, Russian CCN Dtoarrive,, 1619 0,, 
in Liv ese cere op 8 26 ,, | STEEL, Swedish Keg, ham, ,, 1815 0 ,, 
g & \Statf aie ” ie 1s Ditto, rolied ... .... , 18 0 0,, 
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As|NailRodsa.jzesfy 7190 3 1610 0” 
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IRON, Rails,in Wales,cash » 5 50 nett South American, nom, prim. 100 0 0,, 
»  » G6month», 576 , sesecesee GiMO we 106 0 0,, 
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Raits.—But few orders in the market. The quotation for ordinary 
American sections is £5 5s. per ton in Wales. The leading houses are 
tolerably well supplied with orders. 

Scorcu Pie Inon.—During the past week a further decline of 9d. per ton 
has taken place, the market closing dull, with sellers at 50s. 9d., buyers at 
60s. 6d. Warrants cash and 52s. three months open, 

SPBLTER steady at our quotations. 

Corrgr has been more inquired for since the reduction. 

s Lap dull of sale at £21 10s. for best English Pig, and £20 15s. for soft 
ish . 

Pix. English has been less inquired for this week. Foreign is also inac- 

tive; Banca quoted nominally at £136, and fine Straits £132, with but 

















, : 
little doing in either, 
MOATE and CO., Metal Brokers, 
August 30, 1860, 65, Old Broad-street, London, 
TIMBER. 
5 1860. 1859. , 
perload— 4s. £8.) 4 = 2 «|| perload— 48 £8/4 & £4, 
Teak ......+.+++++513 10 1310 | 30 1013 0 | Yel. pine, Per reduced C. 
Quebec, red pine... 3 5 4 0| 3 5 4 O|Gauana, ist qualityl7 10 19 0/17 019 0 
yellow pine 3 0 315/ 3 0 315 ‘gud do....12 0 3310/11 01110 
St.John, N.B.,yel .5 © 6 9| 5 O 6 || Archangel,yellow..14 015 0/14 0 15 10 
Quebec, oak,white.. 5 © 510 | 510 6 0|!s¢. Petersburg,yel .12 10 13 10/123 013 10 
birch 404 5) $15 4 5|/wintand.......---- 910 10 0) 91010 10 
+0 0 O 01 OO O O||DMemel....+-++++--10 0 15 | 10 10 15 10 
im . 310 410) 310 4 Gothenburg, yellow.l0 0 12 0} 9101210 
Dantaic, oak 310 6%) 310 510 white. 910 11 ¢] 9 OL O 
215 40) 215 4 5/||Gefle,yellow......11 0 1210) 1L 1018 0 
Memel, fr .310 oa 3 5 4 O||Soderhamn........-24 0 1210/11 012310 
Riga ...+.. --3 5 310 | 315 O © ||Christiania,perC. 
Swedish........-.. 3126215 | 915 3 0|| 13% by 8 by 9 (28 0 24 0/90 026 6 
Mams,Quebecrdpine 5 v 7 0/6 6 8 0!) in... yellow 
yipne5 0 6 0/507 0 beck Peak Doms 915 1 6 015 110 
red -=9 0 00/0 0 0 O|| perddf. din... 
Lathwood,Dantsc.fm 710 810 | 610 7 0 | |staves, per standard 
rs, 9 101010 | 810 9 O|| quebec, pipe.......50 0 600) 60070 0 
Deals, por 0. 188. by Dey 9 ie. puncheon..18 @ 220 20223 0 
Quebec, white spruce]l5 © 115 ©139 ©} /Baltic, crown 
St. John,whitesprucel4 1017 0 |131016 0 reat 175 0 185 0) 930 0 340 














SCOTCH PIG IRON REPORT. 


No. 1 Gartsherrie., ., 55s. 6d. f.0.b, Glasgow. 
oi GBR . aw MSM fl do. 
» 3 Do. oe oe 50s. 6d. a do. 
i Nos. Do, oo co 50s, Od. ” do, 
WARRANTS, 
ee prompt... .. 51s. 7id. Per ton. 
- do. 


3-5ths No. fand)1mo., open, .. .. 52s. 0d 


2-6ths ,, 3... }2mos., , «+ 52s. 3d. do. 
es eo 52s. 6d, do, 
MANUFACTURED IRON. 
Bars, Govan .. - £7 15s. d. less 3 per cent. 


» Common os eo ee £7 2s, Gd. less 4 per cent 
Drumpellar,Common ., .. £7 5s. Od. 
‘ Best.. .. «. £8 5s. Od. 
Plates and sheets .. .. .. £10 
Rails co cc co co co & Se. Od. 
Pipes os ee 46 0 on) aD a ee 
Chairs 2. oo os of o £4 28, 6d, Nett cash. 
Pig I aoe, 29th August, 1860. 
There is no change to report in the ron Market, 
Business pasa to be teomeneted on @ moderate scale, at prices rather 
in favour of buyers ; 3d. per ton covers the fluctuations of the past week. 
To-day the market is quiet, at 51s. 6d. cash buyers, sellers 51s. 74d. 
The extensive shipments (15,883 tons against 13,711 tons in the corre- 
nding week last year) are worthy of note ; and as vessels are now more 
Pp tiful, a continuance may be expected for the next few weeks. 
Suaw aNp THOMSON, Metal Brokers. 
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SHOT-PROOF GUN-SHIELDS AS ADAPTED TO 
IRON-CASED SHIPS.* 


My object in addressing you is to explain briefly the somesehne 


ralty the nature of the popes shot-proof raft and shield. At this 
juncture peace with Ri was imed, and the Government 
did not therefore consider it to proceed with these matters. 
Since then, while on half-pay, I have occupied myself in preparing 
D drawings and models, which resulted in these now before 





steps by which I have arrived at certain views having ref ¢ 
vast p~ Ronn which arms “om precision, more especially rifled 
cannon, are calculated to uce in future warfare. 7 

My attention was first drawn to this important subject during our 
‘recent war with Russia. 

Some whom I see present are acquainted with the history of the 


you.t 
I will first describe Fig. 2, which represents part of the side of an 
ordinary frigate as now built, iron-cased, to 8 ft. below the water- 





line, two port-holes being represented, each having an area of 13 
square feet entirely exposed to shot, shell, and musketry, 


SHOT-PROOF RAFT FOR GUN OR MORTAR. 


Transverse Section. 








Longitudinal Section. 
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Fig. 6. PLAN OF DECK OF SHIELD-SHIP. 


Showing the number of guns that can be brought on either broadside, or right ahead and right astern.—a a a a extremes of shot-proof portion of sh‘p, 


Lady Nancy, a raft carrying a 32-pounder, which was used during 
the Russian war with great effect in the Sea of Azof. A model of 
her is before you; but I will not on this occasion enlarge upon her 
character. A description of her was published last year. 

Finding that a single gun on a steady platform could do so much 
execution, I next turned my attention to the effective protection of 
the crew, gun, and magazine. This led to the design of another raft 
(Fig. 1), which is provided with an hemispherical iron shield over 
a 96 cwt. gun. This raft is composed of numerous empty casks. 
When under fire, water may be admitted into the apartments con- 
taining the Jatter, so that the structure being then floated chiefly by 
the buoyancy of the casks, a diminished area is exposed, and in the 
event of penetration by red hot shot or shell, ignition would be pre- 
vented. It will be seen by the drawing and model that a small 
portion only can be reached by horizontal fire, and this portion is 
sloped at an angle of 40 deg., and faced with 4-in. iron. As to vertical 
fire, I believe there is little to be apprehended, from the uncertainty 
attending its effect on a moving object. If a 13-in. shell should strike 
such a raft it would do little damage beyond destroying one or two 
casks, the loss of whose buoyancy could well be spared, as the gross 
displacement of casks is almost one-third in excess of that required 
to float the vessel at a proper fighting height. It appeared that such 
structures would be very efficient in attacking the Russian forts 
under circumstances which would not permit the approach of our 
heavy draught as well as heavy armed ships. 






The draught with armament complete, one 68-pounder, is only 
3 ft. 7 in. before the admission of water, and she may be immersed 
5 ft. 3 in. without bringing the gun within 4 ft. 6 in. of the water. 
My proposition was that a number of these rafts should be pre- 
pared and taken out in portions to the Baltic for the purpose of 
attacking Cronstadt, one-third of them being fitted with steam 
power, so that. the whole, without any extraneous aid, might proceed 
to action under steam, passing along the shallow waters towards 
which the constructions and arrangements of the forts would not 
permit their fires to be directed. In the meantime our heavy ships 
could be engaged in the deeper water; and I think there can 











immediately in rear of which space are grouped the guns, 
and the crews which fight them. The serious disadvantage 
resulting from this 
condition struck me FIG. 2. 

articularly at Kin- 

urn, when the & 
French floating bat- 
teries experienced 
several casualties 
effected by shot en- F 
tering the ports 
while under a very 
feeble fire at the dis- 
tance of 800 yards. 
It appeared evident 
that, with the great 
precision of fire new 
attained, even iron- 
cased ships must 
thus suffer great loss 
when engaged in 
close action under a | 
oe fire, parti- —= —_—— = 
cularly from grape and canister, and that even one shell of molten 
iron or liquid fire might, on entering a port, entirely destroy the 
vessel, or produce a fatal confusion. 
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Further consideration strengthened my conviction that the coating 
of a ship with iron plates, and leaving a perfectly exposed area, 
amounting in the case of a vessel of 20 broadside guns to 240 square 
feet, would be abortive. 





1 beg now to draw your attention to the drawing (Fig. 3), in which 





























little doubt that the easily converged fire would have had an , are represented two guns, placed under either a hemispherical or a 


immense advantage over the small amount of fire which could be 
brought to bear by the forts upon the rafts in shallow water. 
In consequence of the favourable reportt of a committee in 


cone-formed shicld. The port-hole is entirely closed the gun, 
| save the small space sufficient to permit an elevation of io deg. and 
| depression of 7 deg. The horizontal motion, or “ training,” is etfected 


November, 1855, I was ordered home from the Black Sea, and had | by turning the shield itself, with the gun, crew, and the platform on 


the honour of explaining to the Lords Commissioners of the Admi- 





* A lecture delivered at the Royal United Service Institution, by Captain 

Cooper Phipps Coles, R.N 
+ H.M.S. Stromboli, Kasatch, Black Sea, Nov. 13, 1855. 

Pursuant to an order from Rear-Admiral Sir E. Lyons, Kt., G.C.B., 
Commander-in-Chief, &c. &c. &c., we, whose names are hereunto sub- 
scribed, have repaired on board H.M.S. Stromboli to inspect a gun-raft 
qenneeed by Commander C. P. Coles, R.N., and we are of opinion that 

he invention is one of the greatest practical value. 

It appears by the model which Commander Coles produced that the 
raft ines many advantages, gst which are :—Ist, ht dracght 
of water ; 2nd, Facility of propulsion ; 3rd, Simplicity and rapid. ty of con- 
struction ; 4th, Great buoyancy—one heavy gun or mortar can be used 
on each with great precision of fire; 5th, Protection of the crow. 











Looking to the probable nature of fature operations against our present 


| which they stand. The whole apparatus thus becomes, as it were, 





| enemy, we are further of opinion that this proposal merits the immediate 
attention of I].M. Government ; and, in order that the full benefit may 
derived from it, we venture to think it desirable that C di 
| Coles should be directed to proceed to England and persoually to explain 
his proposal to their lordships. 
A...) urther suggest that under present circumstances secrecy is de- 
' sirable. 
Presideut.—Rear-Admiral Sir Hovstox Stewart, K.C.B. 
Captain Arruur Cummina, R.N. 
Captain EB. A. Ixouerte.p, R.N. 
Mr. Rumeve, Chief Engineer of I1.M.8. Royal Albert. 
Carpenter of H.M.8. Hannibal. 
Present.—Captain H. Hay, H.M.8. Hannibal. 


t The models are to be scen at the Royal United Service Institution, 








the -carriage, and, being placed on a common turntable, can be 
revelved to the greatest nicety of adjustment by means of a winch, 
or of handspikes at the circumference, or of levers in the pivot. 

Fig. 4 is ef a2 of the shield, showing the two guns and 
placed parall y.and as close her as trunnions will allow, but 
bevy Va" dependently of each other. The pivot (see Fig. 5, 
@, a,) is a hollow cylinder 3 ft. in diameter, through which the 
powder is handed up from the m ine, and communication 
obtained. A current of air is kept up through this hollow pivot b 
means of a fan, which causes the smoke directly it leaves the breech 
of the gun to escape through the corresponding opening immediately 
above it. In a shield constructed according to oxy taventien, the 
interior }, 6, is a wooden dome, com of massive vertical 
mae py | supporting each other, and tied together by means of bolts 
and a hoop. 

‘The whole exposed upper portion, ¢ ¢, above the glacis is covered 
with 4} in. plates, and the other part is sunk into the deck, and 
protected by an iron glacis. 

Aim may be taken either through a “sight” fixed on the top of 
the shield, or on the gun, or two may be found advant us, that 
on the shield a the same office as the small “ finders” of a 
large telescope, the shield being, as it were, the carriage of the gun, 
and the two always retaining the same relative position. 

—— there is a height of 7 ft. inside, there are only 3 ft. 8 in. 
exposed above the glacis, consequently there is only a small exposed 
area when hit. From its globular form no horizontal shot can strike 
it except very obliquely, when the shot would glance. 

No shot has yet penetrated a 4}-in. plate at any considerable 
angle. Fig. 3 represents the apparatus placed amidships in a flush 
deck vensal and Fig. 2 two broadside guns of the same calibre out 
at the perpendicular sides of an ordinary built ship. It is evident 
that the first shot of a rifled gun might enter the port of the latter, 
destroy several men, and disable the gun by direct injury to it or 
the carriage, whereas the shield gun presents nothing but its muzzle. 

Moreover, the latter trains through the entire circle, the ordinary 
mounted gun only through an are of 45 deg. each _ 

Fig. 5 shows an entire vertical section of a ship of the same 
general dimensions and draft of water as the large iron frigates now 
being built; one side, d, d, represents the frame as entirely con- 
structed of iron with double 4}-in. plates, and the other d,a 
wooden frame covered with single plates of the same thickness : 
e, e, would be the main deck of an ordinary frigate; FPA J, the lower 
deck. The main deck is occupied by the turntables for the shields 
placed amidships of the deck, supported by numerous iron stanchions 
between decks from top to bottom. The communication with the 
lower and weather deck is by means of a 3-ft. hatchway to each 
shield in the shape of a hollow cylinder or pivot, a, a. 

Now, it will be seen that no horizontal fire can strike this structure 
above the water-line, except at an angle of 40 deg., and that it is 
completely protected against vertical fire by its arched roof; it is 
supported on each side at three or more points by stanchions, or 
fore-and-aft bulkheads if necessary. 

An enormously strong ship is thus obtained—not weakened as are 
ordinary ships y numerous port-holes, but having a continuous 
side, with the weights placed amidships instead of at the sides. 

The experience furnished by the late gales of the effects upon the 
heavy wooden ships of our fleet, when, after a few days’ bad weather, 
they were all more or less damaged, and unfit for any contiauous 
service, leads me to the conclusion that the enormous iron-coated 
ships now building, of great beam, wi.h immense weight of iron on 
their perpendicular sides, will stra u themselves he meee and 
require constant expensive repair, or soon be rendered altogether 
unseaworthy. Water getting between the iron plate, parts to which 
the sun can never penetrate, will always be in a state of moisture. 
This I believe to be one of the causes of the “ Trusty” rotten. 

As a ship of this form with inclined sides, d d d d, would have no 
stability, she would be a bad sea boat, and be washed over by a sea, 
owing to the absence of sufficient extra displacement. 

A second or outer side, 9 g g g, is therefore provided with nume- 
rous compartments of iron plates as lightly constructed as consistent 
with the strength requisite to resist a heavy sea. It is fitted with a 
— iron gunwale, h h, to allow the gun to be fired over all. A 
good deck on either side of 18 ft. breadth is also thus afforded. 

The compartments should be kept perfectly empty, excepting a 
space sufficient for the stowage of boats, as represen The accom- 
modation below is the same as that of an ordinary frigate. There 
is ample provision for ventilation in a hatchway of 8 ft. diameter, 
and a corresponding open space at the top of each, is also 
room for a hatchway on both sides between the shields, The main 
deck being secure from water may consist entirely of grating work 
or be quite open between the beams, so that the height of two decks 
is thrown into one for air and light. Durability and prevention 
from decay is another important feature in these ships. Water 
cannot get into the inner portion of the structure without first pass- 
ing through the outer — Those who are aware of the destruc- 
tive effects which are sometimes caused by the penetration of water 
> the unventilated parts of a wooden fabric, will appreciate this 

eature. 

With reference to steadiness in a seaway, it is clear that the 
position of the heavy guns and shields amidships is more favourable 
than that of the armament placed in the ordinary way through 
heavy vertical sides; and it is unn to enlarge upon the ex- 
treme desirableness of steadiness of gun platform in a vessel of war. 
The very act of working guns on the broadsides causes our present 
ships to roll several degrees; but here, the gun and appurtenances 
being in the centre, the movements would be comparatively oae- 
nificant. Moreover, when the muzzle of a gun at the side would 
under water, that of a gun placed amidships would be perfectly clear 
of it, and with a given roli of ship the former would pass far more 
rapidly through a greater distance than the latter in describing a 
similar arc. 

In shields the captains of the gun being able to see the masts of 
the opponent above the smoke would always keep the object covered, 
so that the gun would be fired as soon as loaded, without any 
further training; much would thus be gained in rapidity and 
cision of fire. The shield would contain two guns each; and I so 

lace the foremost and aftermost shields, that four guns can be 

rought right abead or right astern without transporting from broad- 
side to bow ports, as ired by the ordinary port system. Indeed 
ordinary iron-cased ahipe cannot have bow or stern ports without 
incurring the risk of g raked, and of their wy being 
disabled through the ports. A raking broadside could do little or 
no harm to a shield-ship such as proposed, as she has the power of 
concentrating her broadside with great —; the di being 
marked on the circle. From each shield two 100-pounder shot can 
be thrown simultaneously within 3 ft. of each other, by merel 
connecting the two trigger lines; and, if ing were aitempted, 
they could sweep the upper deck with grape and canister, each 
clearing its own portion of the deck; and 8 guns, four aft and four 
forward, might rake the deck right fore and aft at the same time. 
Indeed it ng A be safely aflirmed that no enemy could for a moment 
stand upon the deck, whilst the crew of the vessel would be perfectly 
secure within their iron shield. 

In future warfare, when iron ships become general, in conjunction 
with the power under steam of closing at pleasure, a determined 
enemy may prefer the issue of a hand-to-hand combat to the fruitless 
waste of projectiles on an almost invulnerable hull. For such a 
contingency it is well to be prepared, and, judging by the results of 
bygone days, we have no ground for discouragement should board- 
ing, as in old Roman and Grecian times, be again the ordinary way 
of meeting an enemy. 

I will now pees out the comparative destructive powers obtained 
through the shield and the ordinary port system. The two dra 
(Figs. 2 and 3) show the comparative lengths of longitudinal space re~ 
quired for two broadside guns on the two principles. Two broadside 
gunson theold plan, with 3 ft. 6 in. ports 12 ft. apart, occupy 31 ft. Two 
guns under the shield Cege A longitudinall ft.; thus one-third 
in space is gained by the shield, and it will easily be seen that one- 
third less length of ship is required to be fortitied when moun’ 
the same ber of broadside guns. Although these guns are 
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the same height from the water, this ship has much less area 
exposed, being mtich lower and of less length than the one with 
port holes. ints is a decided gain to the shield-ship in weight, 
expense, and the chances of being hit. 
must beg you to bear in mind, that in all my calculations I 
compare broadside with broadside, and not the number of guns that 
a ship carries, For example, we hear of 120-gun sbips, but it must 
be remembered that they can oat bring 60 guns to bear on one 
broadside. The shield-ship brings the whole of her guns to bear on 
either broadside, and 4 guns right ahead or right astern. . 

I will first take for example a ship coated with iron (see drawing 
No. 7) according to the present system 380 ft. long, carrying 
36 guns, having a broadside of only 18 guns. A ship of the same 
dimensions, and the same weights, and same expense, with shield, 
would have a broadside of 26 guns in 13 shields. Then, with regard 
to these two ships, the shield in destructive power has the advantage 
as 5°11 is to 3°6. ‘ : 

But suppose a ship built on the shield plan with a broadside of 
18 guns he drawing No. 8) equal to the Warrior, she would only 
require a length of 180 ft. protected with iron, whilst the Warrior 
requires a length of about 279 ft. Figs. 7 and 8 show the relative 
sizes of the two ships carrying the same broadside guns, and allow- 
ing the same length for bow and stern beyond iron coating. It is 
hardly necessary to state that the smaller vessel is the least costly 
of the two, and much the most handy. 

With regard to strength and power of resistance it would be 
difficult to draw a comparison, the side sloping at an angle of 
40 deg. having so great a superiority over the perpendicular; but 
we may form a near enough estimate with reference to the entirely 
unprotected portion of the respective ships. 

This ship (Fig. 7) with 18 ports, 3 ft. 10 in. by 3 ft. 6in., has aspace 
of 241 square feet open to horizontal fire, and an enormous upper deck 
unprotected against vertical fire. ‘The shield-ship has no opening 
large enough for a 82-pound shot to enter rebpanersm or through 
which riflemen can do any execution. Against vertical fire they are 
entirely protected, except the small hole in the centre of each 
shield, and the chances are very much against this being hit. Should 
a shell strike this sloping structure, I imagine it would glance off, or, 
at all events, do less damage than plumping down on a flat deck. 

I will now compare its poweis of resistance and destruction with 
those of a wooden three-deck«r. lig. 9 shows the half broadside of 
ashield ship and of a three ecker, the hulls being of equal length. 
The shield-ship has a broa‘side of 20 guns, 100-pounders, the three- 
decker a broadside of 60 .uns of various calibres. , I will first call 
attention to the comparative areas to be aimed at, and the chances of 
being hit. The three-de ker presents an inflammable area, vulner- 
able to shot, of 10,150 syuare feet; the shield-ship 3,750 square feet, 
both invulnerable to shot and uninflammable. 

It must be remembered that after the first two or three broadsides 
the ships become enveloped in smoke, little or nothing is seen beyond 
an occasional glimpse of a mast peering through the smoke, giving 
the low object then a great advantage over the high one. We know, 
also, that as the guns get hot the quoins are liable to fly out, or 
elevating screws run down, throwing the elevation out and causing 
the shot to pass over the object. It may be asserted that one gun 
protected is equal to ten in the open, and a gun in the open is better 
than one badly protected by inflammable, splintering materials. 

Taking into consideration then all the above advantages, I believe 
I am within the mark when I state that one gun covered by a 
shield is equal to ten guns in a three-decker. This would give a 
ship with 20 guns in shields a destructive power equal to 200 broad- 
side guns in a three-decker; but, as the latter has only 60 broad- 
side guns, the comparison will be as 200 to 60, or 10 to 3 in favour 
of the shield-ship. I have then shown that three of these shield- 
ships would be equal to ten three-deckers. 

Let me next draw your attention to the relative outlay and 
expense of keeping these vessels in commission. The average cost 
of the shield-ship with the present iron ships building would be 
the same; but, taking broadside gun for broadside gun, the shield- 
ship would be by far the cheapest: for instance, I believe the largest 
iron frigates building are to cost £320,000, with 18 broadside guns; 
but a shield-ship of the same size and cost would have a broadside 
of 26 guns, 

I will now touch upon the great saving of manual labour, a point 
of no small consequence in these days, independently of the question 
of economy. 

A gun carrying a 100-pounder shot in the shield can be worked 
by three men, but say five, viz., one to direct and keep the gun 
bearing on the object, two to load, and two to attend to the turntable 
and supply ammunition. The carriage is self-acting, the gun 
running in and out withont being touched. 

This carriage has already been tried, and so far succeeded; thus 
an enormous amount of manual labour is saved; but, as _a relief and 
spare men for other duties would be required, we will allow ten men 
to each gun, thus requiring 200 men for the shield-ship of 20 guns, 
whilst a three-decker requires 1,000 or 1,200 men. One shield-ship, 
equal to cope with and destroy three three-deckers (as before 
shown), requires only one-fifth of a three-decker’s complement of men. 
Then, with one three-decker’s ship’s company five shield-ships are 
manned, equal in power to fifteen three deckers, so that with the 
same number of men, wages, provisions, and manual labour as three 
three-deckers, fifteen ships of the shield plan can be maintained 
equal to forty-five three-deckers, making a saving in favour of the 
shields as 15 to 1. 

The expense, however, may not be the greatest consideration. 
Our great difficulty in time of war will be to find men, therefore the 
saving of men here obtained will be a most important point. Why 
should we in the navy require the same manual labour to work the 
guns that we did in Nelson's time, when, in every trade and profes- 
sion, such an enormous amount of labour is saved by mechanical 
appliances ? 

Having gone through my various plans of these shield-ships, I 
will briefly state the mode in which I would organise a force of these 
ships for our national defence. In these days of electric telegraph 
and motive power, intelligence of any hostile demonstration on our, 
coast can be conveyed in a few seconds, and, on receiving the intel- 
ligence, floating bodies can be moved to any point at a certain speed 
in a given tine. We know that steamers are built to run to Ree 
York in a given number of hours; that contracts are daily entered 
into for vessels to average a certain speed; why cannot we build 
vessels to traverse the shores of Great Britain at a given average 
speed? I would then, for our national defences, propose to have 
five of these shield: ships at Spithead, five at Plymouth, and five at the 
Nore, assist d by the 150 gun-boats which we already have; direct 
telegraph communication between these forces, the whole coast, and 
the Government. 

These iron ships being able to move at the rate of twelve miles an 
hour, I think it would be a bold invader (even if our seagoing tleet 
were called away) who would attempt a landing with these fifteen 
shield ships and a musquito fleet of gunboats ready to concentrate 
their powers on him while in the confusion of landing; these fifteen 
ships being able to cope with forty-five sail of the present line-of- 
battle ships. Rafts, as proposed by me in the pamphlet alluded to, 
would also greatly assist in preventing a landing. 

My adoption of this shield to land coast defences i will not now 
dwell upon, but will reserve it for a future period, as I fear that I 
have already trespassed too Jong on your patience. I will, however, 
remark that the same saving of space, manual labour, and expense, 
is obtained with regard to a fort as to a ship. 

Before sitting down, I must, however, without mentioning names 
express my gratitude and thanks to those by whose generous aid I 
have been able thus far to carry out my plans. The experiments 
which I hope eventually will be made on my shield at Shoeburyness 
(although mach time has already elapsed) will bring my humble 
efforts fo a certain test, and, although | would not speak too conti- 
den‘ly, lam not without some grounds for my hope of success. 

I have said [would not mention names, but I am inclined to 
depart from my intention, in order todo honour to the dead. Mr. 

Brunel, when in 1855 I showed him my sbot-proof raft and shield, 














most liberally informed me that he had himself been planning shot- 

roof light draft vessels for service against the Russian forts ; 
but acknowledged that I had hit upon the right thing, and that he 
should think no more of his own plans. He then gave me his 
valuable assistance, allowed his draughtsman to draw the plans of 
my shot-proof raft, and with his well-known generosity declined to 
receive from me any remuneration. His remark to me was, “‘ Go on, 
persevere; you only require a breech-loader to make your shield 


rfect. 

On Sir William Armstrong’s gun coming out, I remembered Mr. 
Brunel’s expression, and with a fresh impulse exerted all my energies 
to bring out this invention. 

Now that other nations are building iron-coated ships, we cannot 
stop. In future our fleets must fight in armour; and supremacy 
afloat must depend henceforth on superior ability to produce the new 
ships required. 

he first outlay for iron-coated ships will no doubt be enormous; 
but, looking to the future, and at the apes strides we are making 
in rifled cannon and in motive power, the reconstruction of the large 
ships of fleets which decide the fate of nations, though a question 
with regard to the time of full accomplishment, is inevitable. Three- 
deckers and arma | guns on the present system of fortifications 
for coast defences will become obsolete, and we shall look upon them 
as we now do upon the old stage-coach, which is only used when we 
can get nothing better. The most economical ship will be that 
which is the most invulnerable and the most durable. 


OPENING OF THE BIRKENHEAD STREET 
RAILWAY. 


YesTERDAY week was a great day for Birkenhead, and probably 
also for other great centres of the empire’s industry and wealth. 
Mr. Train's street railway between Woodside Ferry and Birkenhead 
Park was opened for traffic. In the United States these lines have 
long been in successful operation, and it is certainly a matter of 
wonder that it should have been reserved for a Yankee to introduce 
them into England. However, we may find consolation in the 
Soret that the idea has been developed appropriately enough by 
a Train. 

Throughout the day the town was in a state of enthusiasm, and 
the people turned out in immense numbers to witness the novel and 
interesting experiment. As early as ten o'clock in the morning 
vast crowds were ee oy in the vicinity of Woodside Ferry to 
witness the first trial, The total number of the invited guests was 
upwards of 300, nearly all of whom took part in a trial trip along 
the line as far as Birkenhead Park aol back to the depdt in 
Chatham-street: — The length of the line just opened is 
2} miles, and it is double part of the way. The gauge adopted 
is 5 ft. 2in.; but, in future, that of 4ft. 8}in. (or the narrow 
gauge of railway) will be taken, which will, as believed, 
be convenient, in many instances for the passage of loaded 
trucks. The rails laid have a 6-in. inner surface of flat 
iron, with a broad rim for the flanges of the carriage wheel, 
which nowhere rise more than #in. above the ground level. Thus, 
no obstruction is offered to vehicles crossing the rails; but always 
these vehicles have the chance of running at least one wheel upon 
the smooth metal instead of on the rough ground. The cost in 
Birkenhead has been from £1,800 to £2,000 a mile; and it would 
be greater where the roads are regularly paved. The brake power 
is applied by the driver by means of a wheel handle, it being held 
that the treadle motion would be insufficient; and the principle of 
friction, not of biting the wheels, is employed. Before each pair of 
wheels there is a broom, or sweeper, to remove stones or other 
obstacles. Two horses are used to each car; and it is said 
that a speed of seven or eight miles an hour can be kept up, 
without distress to the animals or real injury to the roadway 
There were four carriages, each containing about seventy 
passengers, and each drawn by two horses. The “ cars ” 
moved along the line as easily and as smoothly as any first-class 
railway carriage. Each carriage was fitted before and behind with 
“sweepers "—miniature cow-catchers—which kept the rail clear of 
stones, &c., thus rendering the passage of the vehicles smooth. Each 
car is 24 ft. in length over all, and 7 ft. wide, with a height of 7 ft. 
from the floor to the roof. In the inside there is sitting accommo- 
dation for twenty-two persons, whilst, from the great width 
of the vehicle, standing-room is left for a similar number. On 
the outside of the cars there is also sitting room for twenty-two 
persons, for whose protection a handrail is tixed round the top. It 
will be thus seen that accommodation is afforded for sixty or seventy 
individuals in each. In the fitting-up, every attention has been paid 
to the comfort and safety of the passengers. ‘The vehicles have a 
handsome and luxurious appearance. ‘The preponderating colour 
outside is a light green, whilst the inside is a fine-lined vermilion. 
In order that there may be ample ventilation, each car is fitted up 
all round with sliding windows, with louvres to each to prevent a 
draught. The upper part of the windows is made of stained glass. 
There are two cars constructed especially for winter use, that is, there 
are no seats outside. These two are embellished externally with a 
representation of the British lion and the American eagle, with the 
motto, ‘ Unity is the strength of nations.” The other two vehicles 
are emblazoned with the royal arms and the Birkenhead arms. In 
the inside the cushions are covered with crimson plush, and hand- 
rails and straps are provided for those who may be under the neces- 
sity of standing. The cars are constructed with hand-brakes at 
each end, and as these act upon the four wheels at one time, 
the vehicle may be instantly stopped. After the conclusion of the 
trial trip, the guests, to the number of 300, adjourned to the spacious 
workroom at Mr. Main’s coach factory, where a banquet was prepared. 
The chair was taken by Mr. Train. 

The speeches were interesting, and Mr. Train delivered a remark- 
able —one may almost say an unparalleled — monologue, a few 
extracts from which will, no doubt, amuse our readers :—‘ The 
first thing 1 saw in Boston,” he said, “ was a street railway. The 
met me everywhere — street railways in New York, street rail- 
ways io Baltimore, street railways in Cincinnati, street railways 
in Philadelphia, street railways in St. Louis, and street railways 
in Chicago. Why are they not in Europe? I asked myself, but 
could give no answer, One reason was, everybody was occupied 
—uobody had time, and nobody money Observation — has 
taught me that the higher you go in life—socially, financially, com- 
mercially, and politically—the shorter people are. Everybody 
seems hard up. Finance, like wind, wave, and weather, goes in 
cycles. Rothschild’s bills meet about once in forty years, and when 
the Bank of England is in a tight place, they get an extension from 
the Government. Then it was that I sold myself to an idea. The 
more I reflected, the firmer was my conviction. Some bankers 
joined me, but only for London, Paris, and St. Petersburg. Never 
mind; the instinct got complete control, and out I came, arriving 
in the Mersey in October last. While waiting for a friend at the 
Birkenhead Kailway station, I entertained the cabman about what I 
was going to do at Birkenhead. Then came the tug of action. I 
argued—I explained—I reckoned ~ but to little purpose. Pamphlets, 
letters, engravings, 1 threw off by the thousand. Kuowing that the 
tongue and pen were the battering rams of good or evil—knowing 
that thinking men were persecuted, and ~~ minds thumb- 
screwed in every age, 1 stuck by the ship. 1 went to Paris. The 
Emperor was too busy with the armies. I came to England— 
London was too conservative, Liverpool seemed asleep. Time 
pressed—weeks flew past—months were going, and money too, when 
instinct again pointed to Birkenhead; practical men met me in a 

ractical way. I showed them my cards. Will you take all risk? 
yes. Will you pay all legal damages against the commissioners ? 
Yes. Will you take up the rails in case of being a public nuisance ? 
Yes. Will you repave the street at you own ex;ense—pay for light- 
ing and watching the road during said work? Yes. Well, you 
know, Mr. Train, we are business men, representing a business com- 
munity—what security will you give, we don’t know you personally ? 
Anything you like, gentlemen—say the rails, the timber, the 
material on the ground. No, that won't answer. What then? 








Three thousand pounds. “Three thousand ducats—well!” All 
right—you shall have it in sovereigns or consols, and to-day if you 
say so. Hedged in with conditions—bound down with legal ties—I 


| went at it without one word of actual sympathy or encouragement. 


I knew that it was a natural law that prejudice could not be removed 
by preaching against it. I knew that the only way to dislodge a 
bad thing was by BD ese! a better. I knew that round 
tables always look oblong to the short-sighted. I knew 
that majorities don’t always rule — that bankers seem to have 
more faith in advancing on two good names than on gold 
dust, and thought, up to the recent panic, there was nothing 
like leather! knew that I was called fast, but have not 
yet discovered why there is more dignity in dulness than in vivacity, 
more dignity in going slow than moving fast. Is the owl really any 
wiser than the eagle? In what respect is the donkey or the mule 
superior to the race-horse? I have long believed that the hare was 
making the second journey when the tortoise passed him during his 
siesta! Observing these things, I remembered that a little chink 
lets in a great light. Where there there is a will, there's a way. So 
I kept my own counsel, and amused myself by noticing the shrugs 
and winks of the doubters, and in listening to the sneers of the 
sceptics. I was not aware before this that there were so many 
infidels in this Christian country. During this Pilgrim’s Progress I 
think it proper to state, I have had enough good advice poured upon 
me to have swamped a dozen such projects; but knowing that it was 
a great natural law that a man was not a prophet in his own country, 
or with his own kindred, or ameng his own friends—firmly believing 
that the good advice of one’s friends is perfectly suicidal to his success 
—I made up my mind to accomplish whatever I undertook, one of 
the most serious of many faults being the Herculean idea I had of 
my own ability! My speeches are sometimes called gas, thereby 
insinuating that they were both luminous and exhilirating ! Nothing 
so stimulates the passions as opposition—nothing so bracing to the 
system as cold water. Where would the engine go in Lime-street 
tunnel but for the brakes? How preserve champagne in the bottle 
without the corks? It is the opposition wad upon the sanguine 
powder that gives force to the cannon ball. Peel floored protection, 
and Gladstone pummelled it after it was down. Spurgeon has 
introduced free trade into the pulpit, Napol into dipl ys 
Rowland Hill into the Post-office, Rarey into horse-taming, Garibaldi 
into revolution, Fowler into phrenology, and Birkenhead has to-day 
introduced free trade into locomotion. Is it pepular? Go and ask 
the labouring men employed in making the road—in cutting the 
timber—in casting the iron. Go and ask the navvies who have so 
well earned my money, if street railways are not a blessing to the 
community? Satiated with commendation, censure was gratifying, 
more especially as the rotten eggs of slander and dead cats of sarcasm 
are always hurled at innovators, in every land. Week after week I 
paid the workmen—fifty to eighty a day. Where does the money 
come from? asked one. Will it succeed? inquired another. 
Why make such liberal offers to the issioners? B I 
wanted despatch. Willit pay? saysa third. Why interest yourself 
on that subject? I don’t ask you for any money—the best evidence 
that I think so is that I run all the risk. Others seem astonished to 
see me patent the whole principle. They should know that priority 
itself is a freehold under the primogeniture laws of England, and I 
am twelve months ahead. By the patent laws of this country, the 
man who introduces an invention into the kingdom is the inventor, 
and receives full security—besides, my nationality guaranteed the 
right—who ever heard of an American running any risk in placing 
bounded confid in an Englishman’s sense of justice ? With 
priority—with money—with the patent—with the knowledge, and 
having full confidence in my engineer, Mr. Palles, who came en- 
dorsed to me from Philadelphia, I never turned to the right or the 
left. The result you see to-day. I knew that I had the most 
profitable idea of this generation ; and little by little I could disarm 
prejudice. Little by little an acorn makes an oak—sand by sand 
the insect makes the coral mountain—drop by drop the ocean is 
created—stone by stone Cheops was built; so argument on argument, 
word by word, I have worked street railways into Birkenhead. 
How rough and dull the diamond before you polish it. The Austra- 
lian shepherds were making pillows of the Australian nuggets, 
ignorant of their value, when Hargreaves saw that it was gold; 
= so slow the mind, so suspicious the people, that it was sold in 
mbard-street for a Po less than its market value for nearly 
two years. It was only the other day they discovered that a drum 
just half the size made the same noise. Only a few me since 
M‘Kenry invented the nose on the ink bottle, and Appold the step 
to the carriage. Since Noah’s inebriation each improvement in 
shipbuilding has been sneered at. Where ignorance is so wise it is 
fully to be blissful. Street railways were howled down when first 
proposed in America—councilmen held back. Our ferry boats are 
constructed, as I hope yours will be next year, to allow carts and 
horses to drive on. At the New York pier one day a team of horses 
walked on, as well-bred fhorses always do, and took their proper 
wy on the boat—then shortly afterwards a team of sleek fat mules. 
‘he boat was delayed some minutes before they were forced on 
board, and when embarked they were smelling and snorting until 
they backed hard up against the stern rail, under the belief that 
they had still carried their point; but it so happened there was a 
sanguine little party in the hold—an enthusiast, a fanatic—I mean 
the steam engine (for there is a certain madness in honest energy), 
rapidly propelling the boat over the river, and duly landed horses and 
mules on the Brooklyn side, the aforesaid conservative animals 
walking away with the conviction that they had succeeded in retard- 
ing the progress of the boat! I am glad the simile does not apply 
to this country, although there are still many here who believe that 
bricks cannot be made without straw. Some people always strike 
when the iron is cold; always doing the wrong thing in the wrong 
gees late for battle, too early for victory. In youth men are 
old, radical, liberal, and in old age timid, cautious, and conser- 
vative—the same applies to countries. When you are in Rome do 
as the Romans do, did not apply to the Irish Brigade! There are 
more slaves of fashion than of passion. Man’s memory is so defective 
it is almost impossible to remember a kindness. Burns’ idea about 
seeing ourselves as others see us is oa absurd. Others in this 
case thought me mad; a member of Parliament cautioned me 
against talking so strong, urging that he did not dare to introduce 
me to his friends. When the Irish committee, some dozen M.P.s 
headed by Mr. Cardwell, came to see my models, I told them how I 
had been crammed for the interview—that I was told I must talk 
with great precision and dignity. I begged them to let me talk 
naturally first, and then I would assume the dignity if they 
desired It. Wishing to make sure that I alone had faith in what I 
was doing, I spoke about raising some money. Like Coppertield, 
trying to sleep with one eye open, I found it could not be done. The 
thing was untried. My timber-merchant stood with a sleeper in 
one hand, and the bill in the other. The ironfounders the same. 
One and all said, “ Your money or your life!” My highly conser- 
vative solicitors looked on, it seemed to me, more in sorrow than in 
anger, at what appeared to them a reckless speculation. The only 
live man in the whole party seems to be the car maker, Mr. Main. 
He had faith! The fact is, I did not want their assistance, for I 
had £30,000 as a nest-egg to begin with. I only wished to try 
them. Said one of my banking friends, “* Why don’t you realise— 
sell out?” Pray, what should I do with the money ? Place it in 
the bank? Not amite of it. My idea of a banker is, that he should 
lend me money, not that I should lend him money. The modern 
banker always assumes the air of doing you a great service by 
allowing you to draw out the money you have deposited with 
him. ‘The public gives the accommodation oftener than the 
banker, and when he gives you a loan, the —— whether 
it is his own money or his customers’, depends entirely upon 
the number of years he has been in business! Take care 
of your pounds, the pence will take care of themselves. Reverse 
the’ proverb—why not say as rich as Job? He was wealthy 
before the fall in hides! How grateful the New Zealander should 
feel for having a street railway car to take him home from London 
Bridge, after the arduous duties of sketching the ruins of St, Paul’s. 
Street railways are not a perishable article; and you will oblige me, 
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tlemen, by circulating the report that they don’t pay. You 
Should have Be the r= feeling of regret—the real lamentations 
on ’Change—when it was reported that the car was off the track, 
that the curves would not answer, and that the whole thing was a 
dead failure! Talk about going off the track! Why, I thought that 
was one of the great arguments in their favour, that they could get 
off and on without trouble! While Liverpool was reporting I went 
to Birmingham, where I met some live men—two days were enough 
for them to give me the grant; then to Manchester, where the men 
were liver still—two hours did it; then to London, where the Mary- 
lebone committee settled the question for Oxford-street in sixty 
minutes by the clock. Under these circumstances it is proper to 
state that I have changed my politics—Radical at first, l am now 
Conservative—Radical before dinner, Conservative after—Radical 
before success, Conservative after gaining the case. Believing that 
the Democratic party has got no friends, and, as the doctrine of 
averages is against another Democratic President, 1 think I shall 
join the other side. Self-preservation prompts a man to leave a 
sinking ship. When I go to Congress my ambition will be to join 
the party that wins. Great enterprises usually fail, for two reasons 
—tirst, anxious to build them up, for promoters make rash promises 
which they never keep. Secondly, they do not consolidate as they go 
on. Knowing these rocks, where so many have foundered, I shall 
keep in mid-channel, and by dealing on the square with all, shall 
endeavour to prevent my little puppy from becoming somebody else’s 


dog. 

We have been obliged to curtail materially this almost endless 
oration, but enough has been given to induce the reader, robably, 
to concur in the opinion that Jonathan, as represented by Mr. Train, 
is a droll fellow. Mr. Train is evidently in his glory when he is 
prating away to a large party in that easy equable frame of mind 
which usually characterises men at a public dinner “after the 
removal of the cloth,” as the newspapers have it. So thoroughly 
satisfied with himself is he, that, if we mistake not, he has published 
a collection of his “after-dinner speeches.” But, after all, every 
one has some foible, and Mr. Train’s is a very harmless and amusing 
one, not at all detracting from his solid merits. 








THE GREAT BELL AT WESTMINSTER. 


Tue Chief Commissioner of Works, in accordance with the 
promise he made to the House of Commons soon after his appoint- 
ment, has done his best to ascertain at whose door the fault of 
the breaking of the great bell lay. ie consulted, among other 
eminent authorities, John Tyndall, Esq., F.R.S.; John Percy, Esq., 
of the School of Mines; Professor Airey, and the makers of the bell, 
Messrs. Mears. The report was presented just previous to Par- 
liament rising—in fact, it was not in the hands of members until 
Parliament had risen. During the recess, therefore, a fair oppor- 
tunity will be given to those gentlemen who take an interest in Big 
Ben, No. 2, to consider what course they will press upon the 
Government when the House of Commons assembles again. Mr. 
Tyndall, one of the referees, after some preliminary observations on 
the laws of acoustics, proceeds thus to remark upon the laxities or 
flaws of the bell. He says—‘‘On the soundbow, and diametrically 
opposite to the hammer, a number of cavities occur, forming a group 
which is included in a space of 34 in. by 1} in. The centre of this 
group (which is the principal one) is about 12} in. distant from the 
edge of the bell. The cavities, six in number, excepting one or two 
very small ones, vary from three-tenths of an inch to less than one- 
tenth of an inch in diameter, and the depth of the deepest of them is 
two-fifths of an inch. For the purpose of future reference I will 
denote the group by the symbol (G).” He then goes on:— 


“To the left of this group (i.¢., to the left of an observer facing the 
group), and at a distance of about 11 in. from it, two cavities occur, the 
larger of which measures two-tenths of an inch across at the surface, 
and is two-tenths of an inch deep. The diameter of this cavity uuder- 
neath the surface augments to three-tenths of an inch. At a distance of 
a foot further to the left, and 16 in. from the edge of the bell, is a group 
of pits, the largest diameter of the largest of them measuring, at the 
surface, one-fourth of an inch; the largest inner diameter being four- 
tenths of an inch ; the depth of this cavity is one-eighth of aninch. All 
the others are small; and, with the exception of one little outlier, the 
whole group would be covered by an area of a square inch. Between 
this group and the point struck by the hammer, at a distance of 4 ft. 9 in. 
from the latter, and 14 in. from the edge of the bell, a cavity occurs 
which measures five-eighths of an inch across: it is filled with a foreign 
metal, and I am therefore unable to state its depth. At a distance of 
10 in. to the right of the group G a cavity occurs one-fourth of an inch in 
diameter, and two tenths of aninch deep. At a distance of 6 in. above 
the latter, and in a line which inclines from it to the east, a cavity occurs 
measuring, in its longest direction, one-eighth of an inch at the surface, 
but running under the surface until it attains about three-eighths of an 
inch in diameter. Finally, at a distance of 3 ft. 4 in. to the right of G, 
and at 14 in. from the edge of the bell, a cavily occurs, measuring, in its 
longest direction, one-fourth of an inch across, and having a depth of 
two-tenths of an inch. All these cavities appear to have been produced 
by the rising of air-bubbles through the metal while in a state of fusion ; 
and their occurrence along the soundbow is, I think, due to the fact that 
the slope of the mould at this place formed a kind of roof over the 
bubbles and pr ted their escape. 

“Section 3.—On THE CRACKS IN THE Beti.—The principal cracks 
are two in number; the first, which I will call C 1, is diametrically oppo- 
site to the hammer, and hence, iu the middle of a vibrating segment. 
It is 9 in. long, and runs transverse to the soundbow. It docs not reach 
the edge of the bell, but terminates 2 in. above the edge. The second 
crack, U 2, occurs at a distance of 2 ft.4 in. to the leftof C1. It also 
runs transverse to the soundbow, measures 13 in. in length, and termis 
nates at a distance of 5 in. from the edge of the dell. This crack occur- 
within 15 in. of a node, and the amplitude of the vibrations immediately 
adjacent to the crack was found by experiment to be less than that of 
the vibrations at the node itself. Besides these two principal cracks 
there are three minor ones, = from 2} in. to 2in. in length. Were 
the bell closely examined with a good light, additional small cracks 
might possibly be detected. To the naked eye the sides of the cracks 
appear to in mechanical contact ; but when a wet cloth is dabbed 
agaiust the larger ones, the water is forced into them, or soaks in by 
capillary attraction; aud when the bell is struck, subsequently, bubbles 
issue frum the cracks throughout their entire length. 


“Section 4.—On THE CONNECTION OF THE CRACKS AND CAVITIES. — 
The pits above described, and other smaller ones which have been dis- 
closed by the removal of a portion of one of the ornamental rings of the 
bell, must undoubtedly be regarded as defects ; but how far such defects 
are unavoidable in the casting of large bells [am not in a position to 
state. My duty at present is to estimate the possible influence of the 
cavities in the production of the cracks, 

The first principal crack, C 1, certainly originates (or terminates) 
among the lower members of the group of cavities denoted byG 1. ‘Two 
of the lowest holes, both of them small ones, are about three-fourths of 
an inch apart, and occur nearly in the same vertical line. The crack 
commences midway between both, intersects the lower cavity, and 
afterwards passes through an impitted portion of the bell. Hence, 
though the superior eud of this crack is close to the cavities of the group 
G 1, the fact that it reaches less than half an inch higher than the lowest 
member of the group, and that the main body of the group is not inter. 
sected by the crack, tends, in my opinion, to invalidate the assumption 
that this crack has been caused by the cavities. But setting this 
apparently doubtful case uside, a reference to the other cracks appears to 
me quite fatal to the notion that the cracks are due to the cavities. The 
second principal crack, denoted by the symbol C 2, isthe most formidable 
of all, and it runs from beginning to end through au impitted portion of 
the metal. As for the minor cracks, no cavity occurs near to any one of 
them. With regard to the manner in which the bell is suspended, I do 
not think that it had any infil in producing the cracks. Thus I, 
think the elements of the question reduce themselves to two, viz., the 
quality of the metal of the bell, and the magnitude of the blows to which 
it has been subjected. Each of these elements must be covsidered in 
relation to the other, and when this is done, the conclusion appears to 
Mme unavoidable that the hammer and the bel! are not suited to each 
other. If the bell be of the proper composition and right teuacity, the 
blows of the hammer must have been too heavy ; if, on the contrary, the 
blows have been no heavier than they ought to have been, it necessarily 
follows that the metal of the great beli of Westminster is too brittle. 

*Coyciupixc Remarxs.-In the foregoing report 1 have confined 











myself to the physical portion of the question. With the chemical and 
metailurgical portion I have nothing to do; nevertheless | may be per- 
mitted to suggest, as possible, that, owing to the imperfect mixture of 
the constituents, or through a defect of cvuling, the external portions of 
the soundbow may vary in composition, or tenacity, from the average 
composition or tenacity of the bell ; thus furming a brittle casing round 
less brittle mass. The truth or fallacy of this conjecture experiment 





alone can decide; but if it should prove true, the cracks might, with 
roper care, be confined to the brittle envelope, and thus the bell might 
saved. The depth of the cracks is unknown ; but they appear to 
penetrate the soundbow to only a small fraction of its thickness. If they 
were sufficiently deep, the grating of their surfaces would injure the tone 
of the bell; but, as yet, the tone app to be ffected. It seems to 
me worthy of iderati hether the cracks at present existing ought 
not to be cut out of the soundbow, the striking permitted to as 
formerly, and the bell subjected to a daily examination. © result 
might be, the metal, being partially relieved strain at the places now 
intersected by the cracks, would yield no further. It might also be 
desirable to shift the position of the h , So as to produce a different 
system of vibrating segments from that now existing. If, under these 
circumstances, new cracks should appear, or the old ones show a 
tendency to deepen, the re-casting of the bell would seem to be the only 
resource. (Sign “Joun TYNDALL.” 

Mr. Percy, of the School of Mines, arrives at the following con- 
clusion. He sums up his report as follows :— 

**T have sought in vain for trustworthy analyses of large and well- 
known ancient bells, so that Iam not able to state whether the com- 
position prescribed for the bell at Westminster is certainly justified by 
experience. However, my impression is, that with very few exceptions, 
derived from authorities not entitled to much weight, the proportion of 
24 per cent. of tin is unusually large for bells of the dimensions of the 
Westminster beli, The greater the proportion of tin, ceteris paribus, the 
greater will be the liability to wath, The data which I have obtained 
relating to the composition of large bells are not sufficiently numerous 
or precise to justify me in provouncing a decided opinion that the pro- 
portion of tin in the Westminster bell is excessive, whatever may bo my 
impression on the subject. 

** It appears that our tors, ionally at least, adopted the wise 
I tion of ding their largo bells during a year or so before they 
incurred the expense of raising them to a high position, so that, contrary 
to the belief of some yp the bellfound former times were not 
always fal in p ing bells which resisted the test of repeated 
sounding, however satisfactory they might at first be found.” 

‘The Astronomer Royal presents a most elaborate report, the result 
of which is that with management the bell might be still used. He 
considers that the cracks of the bell, as they have not penetrated 
through the substance, will not materially alter the sound, but he 
objects to the weight of the blow of the clock hammer, which he 
considers as much too heavy. He says on this point—* From the 
best information that has reached me I believe this to be unreason- 
ably heavy; as compared, for instance, with that on the Great Tom 
of Christchurch, Oxford, I have reason to think that the Westminster 
blow is heavier in the ratio of twenty to one. Probably both the 
weight of the metal, and the distance through which it falls, might 
be reduced. And I would also suggest the advantage of altering 
the form and material of the hammer face. The effect of giving the 
whole impact on a very limited space is to produce a disagreeable jar 
among the particles of the bell; for legitimate action, impact on a 
broad surface is preferable. I would pa that the hammer be 
faced with a broad surface of tin. I have tried an engineer’s tin 
hammer on the bells, and I think its effect preferable to that of an 
iron hammer as regards tone; there can be no doubt of its superior 
safety as regards injury to the bell. The precautions which | have 
recommended being taken, I would then propose that the clock be 
connected with the bell, and that the hour strokes be given regu- 
larly. At first it should be made the duty of a proper officer to 
inspect the bell once every week; if no injury appears, it will be 
suilicient, after a time, to inspect it once every month, and after- 
wards at wider intervals. I can see no danger in this course, for 
even if the chinks should extend themselves into injurious cracks, I 
do not conceive that the bell could break in such a way as to fall to 
pieces and endanger the building. Among the inconveniences which 
have been supposed to attach to the use of the bell has been 
mentioned the funereal slowness of its strokes. I believe that the 
original interval was nine seconds of time; it has been reduced to 
about six seconds and a half, and may, at any time be reduced at an 
hour’s notice. The heaviness of the sound, which is said to be dis- 
agreeable in the Houses of Parliament, would be diminished by the 
course above recommended.” 

Mr. Mears, the founder of the bell, and who naturally feels very 
sore at the failure of what he hoped would be one of his greatest 
works, thus writes, and it is but fair to him that he should have his 
views fairly recorded :— 


























Bell Foundry, Whitechapel, 9th May, 1860. 

Srr,—I have to acknowledge the receipt of copy of Dr. Percy’s report 
on the analysis of portions of the great bell at Westminster ; and wituout 
finding any fault with this report, I beg leave to state that the bell cast 
by me consisted, in accordance with the contract, chiefly of the metal of 
the first bell, with an addition of new copper and tin in the proportions 
of 3,776 lb. of copper to 1,207 lb. of tin, which is only 5} 1b. of tin in 
excess of the proportions of 7 tin to 22 copper, and therefore an incon- 
siderable quantity. In reference to the difl of position b 
the lower aud upper part of the bell, as found by Dr. Percy, I beg to 
state it is a well known fact that the alloy of copper and tin is an unstable 
one, which no skill in founding has ever yet overcome, and the result of 
Dr. Percy’s examination does not give greater variation than I have 
myself found. 1 feel certain that an accurate average analysis of the bell 
will prove that Mr. Denison’s proportions have been strictly toliowed. 
Mr. Mallet, in his Treatise on Artillery, sec. 174, refers to the fact of the 
variation of proportions of the metals as observed in bronze guus, in 
which the proportion of tin to copper is only about one-third that of 
bell metal. 

That the bell, as a casting, is unexceptionable, may be seen by in- 
spection, and I quote the following extract from a report made by Messrs. 
May, Bramwell, and Renton :—‘‘ Looking at the Westminster bell simply 
as a specimen of casting, we have no hesitation in saying that it is one of 
which the founder may be proud; and we believe that a great many 
might be cast before one with less obvious unsoundness might be turned 
out. It is vastly superior in this respect to ‘Great Tom’ of Oxford. We 
believe that no casting of such =. and so unequal in thickness, 
will ever be found free from cavities, caused by the surfaces coolin, 
before the inside.” I most unbesitatingly assert that the bell being ousted 
arises from no fault of mine. 1! can prove that I end d top 1 
Mr, Denison that the alloy he proposed wus too hard ; but as he refused 
to be convinced, and the contract bound me to obey his instructions, I of 
course followed them. The alloy preferred by me, when I have to use 
new metals, is 4) 0z. of tin to 16 oz. of copper, or 7 of tin to 24°88 of 
copper ; and when, as frequently happens, I have to recast old bells, new 
metal is added in trial alloys, so as to bring it as nearly as possible to 
these proportions, which experience enables the workmen to form a 
wee a J accurate judgment of, from the appearance of the metal when 

roken for the furnace. Mr. Denison's alloy, as before stated, of 7 tin to 
22 copper is a much more brittle material, and was adopted by him 
against my remonstrance ; and in addition thereto the bell was struck 
by al of unprecedented weight, so that I assert not a shadow of 
blame can attach to me for the result. Iam, &c., 
(Signed) Gzo, Means, 


Mr. Percy is further referred to, and thus sums up an interesting 
report :— 


**ConcLusions.—1. The result communicated in the former report, as 
to the larger proportion of tin in the metal forming the lower and outer 











THE CHARING-CROSS RAILWAY. — PROGRESS 
OF THE WORKS. 


Tus important extension of railway from the London Bridge 
station to _Charing-cross is now about to be prosecuted with 
increased vigour. Asa great public work its completion cannot fail 
to be tooked forward to with considerable interest; and to every 
person whom business or pleasure may lead from the West-end to 
the cluster of busy termini at London Bridge, this short line will 
prove a most valuable one. An immense amount of time and 
annoyance will be saved to the traveller, and the relief which will be 
afforded to the ordinary traffic of the City will be most welcome. 
The company formed for the purpose of obtaining the bill had to 
sustain one of the many fierce parliamentary struggles which have 
occurred in the history of railways, the principal and most deter- 
mined opponents being the governors of St. Thomas's Hospital, 
whose demands for compensation, as it was termed, although no 
portion of their buildings was to be touched, involved little short of 
a ae of a million, and required the entire removal and re- 
building of the hospital at a considerable distance from its present 
site. The railway companies which stop short at London Bridge 
have for many years striven to make an advance westward, and to 
supply the connecting link required between the South, South- 
Eastern, and South-Western systems. Application was made in 
1845 by the South-Eastern for powers to extend the line from the 
Bricklayer’s Arms branch to the Waterloo-road, where a grand 
central terminus was proposed to be erected between Waterloo and 
Hungerford Bridges. It is curious, at this time, to find in the report 
of the directors of {that date so much importance attached to the 
traflic to and from Greenwich and Woolwich, and the possibility of 

ersons being ultimately able to go from London to Paris in a day. 

Why, it is perfectly possible now not only to go to Paris, but to go 
and return within the day. The speed has been recently so much 
accelerated, that ten hours suffice for the journey, and arrangements 
are in contemplation for running the entire distance in nine hours. 
All that is required to accomplish this is a little additional speed in 
the steam passage across the Channel, and the infusion of some more 
life and activity into the railway trains on the French side, “ The 
increase of trailic,” say the directors of the South-Eastern line ia 
1845, “ since the opening of the Greenwich line is enormous,” and 
they contemplate, with something like feelings of alarm, the arrival 
of that not distant day when Paris will be brought within twenty- 
four hours of London. It is probable that the directors of that day 
would not have survived the shock had they been told that in 1860 
there would be a number of passengers flocking to and from the lines 
which terminate at London Bridge more than equal to five times the 
whole population of London — that some thirteen millions of 
passengers would travel upon these lines, to say nothing of the 
immense amount of goods of all kinds which would be required to be 
conveyed. The directors of the Brighton Railway, finding that some 
three-tifths of their trattic was to and from the West-end, set them- 
selves to work in the session before last, and obtained at Battersea, and 
afterwards at Pimlico, stations into which they could discharge some 
portion of their growing tratlic, and thus afford a little relief to the 
overcrowded streets of the city of London. But this arrangement 
involves the double cost of working two separate lines of trailic to 
the point of divergence for the West-end and City lines near Croydon. 

The Charing-cross branch is not open to this objection, as passen- 
gers for the City will be set down at London Bridge, while those 
going westward will be carried on direct to Charing-cross. The 
extension will form a junction with the South-Western Railway, 
and thus complete the link of communication with all the southern 
lines, and by means of the South-Western and the bridge at 
Battersea, access may also be had to the whole of the North- 
Western and Great Western systems. A more central site for a 
station could not be found in London than Charing-cross; the 
approaches to it are wide and convenient, and it is within easy dis- 
tance of all the principal public buildings, hotels, and residences of 
those who would furnish the great dt pam of the travellers. The 
line is intended to be constructed on arches throughout its entire 
length, and they will be so built as to be readily adopted for dwell- 
ings, warehouses, or shops. Stations will be provided at each of the 
roads leading to the Southwark, Blackfriars, and Waterloo Bridges. 
The amount of local traffic upon these short distances which is ex- 
pected has been calculated at not less than six millions. 


The works which have been commenced have been, up to the 
present time, confined to the 7 across the Thames. A com- 
mencement has been made upon the Surrey side of the river by 
sinking cylinders for the construction of the foundations of the 
supporting columns. Progress has been made in the construction of 
the ironwork of the bridge. As at present designed, it will have a 
roadway for four lines of rails; the two existing piers of Hunger- 
ford Bridge will be retained, and six others will be required to 
carry the structure. ‘Lhe present suspensiun-bridge has been sold 
to parties who are about to re-erect it at Clifton; but the new rail- 
way bridge will still continue to give accommodation to foot- 
passengers by means of proeeng ths on each side of the 
railway road, The bridge will 70 ft. in width, and the foot- 
paths on each side 7 ft. wide. It will have eight spans of 154 ft. 
each of water-way, and the height of the under side of the brid, 
above Trinity high-water mark, will not be less than 25 ft. e 
width of the river at the point where the bridge crosses is 1,850 ft., 
and the depth of water at high-tide 30 ft. The bridge will be sup- 

orted on cast-iron columns, sunk deep into the bed of the Thames. 
Ihe designs of the bridge have received the sanction of the Admi- 
ralty and of the conservators of the river. The contractor for the 
bridge and railway is Mr. George Wythes ; but the ironwork of the 
bridge will be prepared by the Messrs. Cochrane, of Woodside, near 
Dudley, the same firm who are supplying the ironwork of the West- 
minster Bridge. 

The Charing-cross Railway Company have very valuable 
supporters in the South-Kastern Company and South-Western Com- 
pany, who have agreed to subscribe a large portion of the required 
capital, The report of the South-Eastern board just issued shows 
that a sum of £90,000 has already been oT on the calls made upon 
the shares held by that company. The powers obtained by the 
London, Chatham, and Dover Railway to extend their line into 
Farrivgdon-street has caused increased attention to be paid to this 
Charing-cross Railway by the South-Eastern Company, and the 
state in their report that the sanctioning of this extension renders it 
necessary that some further support should be given to the Charing- 
cross Company with the view of enabling them to complete the 
railway and terminus at the earliest possible period ; and they 
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part of the bell, is confirmed. It may now be certainly luded that 
this part of the bell contains about 2 per cent. more tin, and consequently 
is more brittle than the alloy prescribed to the founder, which should 
consist of 76 per cent. of copper, and 24 per cent. of tin. 

2. The bell remains uncracked to the thickness of about 4 in. below 
the deepest part of the crack. It is yet capable of being sounded, and, 
according to the opinion which Mr. Turle expressed to me, without any 
sensible alteration in the quality of the sound which was produced before 
the cracks were discovered. If considered desirable, it might, I believe, 
be still used with safety, as simple and not very costly arrangements 
noght be adopted to provide aguiust the ble, though, in my opinion, 
not probable coutingency, of the separation and falling of any portion in 
consequence of any further extension of the cracks. A bell, | presume, 
can only be condemned as worthless when it produces the jarring and 
discordant sounds characteristic of cracks extending through its entire 
substance. 

“3. The nature and extent of the crack which has becn examined is 
peculiar, and it seems not unreasonable to attribute it, at least in a 
certain degree, to the defective character of the casting, and the excess 
of tin, cspeciully in the outer part of the bell.—I have, &c, 

(Sigued) “Joun Pency.” 

From the above it will be seen that in all probability there will 
be another attempt to use the bell, but the majority of practical 
men incline to the opinion that it will be better to thave the bell 
broken up and recast, care being taken that the amount of tin which 
forms part of its composition should be decreased, whereby it is 
anticipated that the bel! will acquire a greater amount of toughness, 
and be less liable to be fractured. 





I ded, and the proprietors ly 
mendation, that the directors should be authorised to subscribe a 
further sum tuwards the continuation of the Charing-cruss Railway, 
aud “ be empowered to take all such steps as may be expedient to 
carry forward the works at the earliest — period.” The 
property to be purchased on the Surrey side of the river is for the 
most part of a very poor description. The cost of the line between 
the London Bridge and Waterloo stations, including land and com- 
pensation, and the cost of iron girder bridges over the streets to be 
crossed, is set down at £464,00); between Waterloo-road and the 
south bank of the Thames, £126,000 ; the bridge across the Thames,’ 
£160,000—this sum will be exceeded, as there will be four, instead 
of two lines of rails, as originally intended; and for the Charing- 
cross station, including land, compensation, trade, and other matters, 
£320,000; making, together, an outlay of £1,070,000, There is no 
reason why, if the works are carried on with vigour, the line should 
not be completed by the spring of 1862. 





Tue Loxpox Amenican.—We notice that a new weekly journal 
bearing this title has made its appearance in London. No doubt it 
will be found of interest by the large class, Americans in England, 
to which it appeuls, It is very creditably got up, contains much 
useful und exclusive information, and promises, we hear, to be well 
supported, We wish it success, 
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PROGRESS OF PATENT LAW REFORM. 


WHEN it is remembered how many years were required to make 
sufficient impression on the Legislature to secure the enactm:nt of 
the patent law of 1852, it will not be surprising that no legislative 
step has yet been taken towards remodelling the course of procedure 
in cases of alleged infringement of patents, notwithstanding the 
accumulating evidence of the necessity for reform in this ular. 
We have noted from time to time the opinions of judges on this 
point, who, from their position, are induced to 8 in general, 
rather than specific, terms when treating of the subject; from them, 
therefore, we cannot hope to gain more than the expression of a 
wish for reform; but from others not hampered by the etiquette of 
office, although as competent, perhaps, to form an opinion, we are 
occasionally enabled to obtain a more definite public exp n of their 
objections to the present system. Of these, Mr. Grove, Q.C., whose 
high attainments, both in science and law, gives peculiar weight to 
whatever ne may have to say respecting patents, has recently given 
the public the ‘benefit of his opinion at some length in a legal 
journal.* “Great defects,” he says, “ exist in the trial of patent 
cases, some of which are incidental to other forms of litigation, but 
some are peculiar to patent cases. In the courts of justice of this 
country, the litigant who has, by his counsel, the first and last word, 
has an undoubted advantage over hisopponents ... . . in 
patent cases the advantage is greater than in any other class of 
cases.” In support of this assertion, he says:—* The case is shaped 
adroitly, and the minds of the jury are generally moulded in the 
groove laid down by the advocate for the plaintiff, without being at 
all conscious of it. “The cases generally last so long, that in spite of 
every desire to do justice, weariness prevents proper attention to the 
defendant’s case; all that is interesting in the scientific questions 
having been already exhausted.” As a remedy for this evil, he 
urges what has again and again been suggested without effect, viz., 
the establishment of a special court, having exclusive jurisdiction 
over patents, not merely for trying facts in dispute, but for settlin 
such points as now come before the judges in banco, the former wit 
the aid of a jury, the latter by the court alone. The history of patent 
causes tried within the last twelve months would, if it were but written, 
form a most instructive comment on this proposition ; for, setting 
aside all reference to the cost of trials as now conducted, and the, in 
general, unsatisfactory nature of the decisions when finally secured, 
the money value of the question at issue nine times out of ten would 
poorly compensate for the anxiety consequent on the slowness of the 
roceedings, and the time and attention demanded of the litigants, 
n following the cases from court to court, when the first verdict of 
the jury is not accepted as a final settlement. To refer to the case 
of Seed v. Higgin, in which Mr. Grove was recently engaged, in the 
House of Lorie, in unravelling its complexities for their lordships’ 
final decision.—This, when first brought into the Queen’s Bench 
Court, in July, 1857,t was a simple case of alleged infringement; 
the plaintiff, Seed, having patented a “ presser” to be applied to the 
leg of a “ flyer,” used in spinning machinery, which presser was put 
into action by centrifugal force, in lieu of a spring, which is the 
means usually employed ; and the defendant having used a presser 
acting on a similar principle. Besides the question of similarity 
between the two plans, which was for the jury, and was decided 
in favour of the plaintiff, the construction of the specification, 
involving both the question of infringement and validity of, 
the patent, came under discussion, and was reserved. A rule 
having been obtained by the defendant for leave, on due cause 
being shown, to set aside the verdict, and enter it for the 
defendant, the points reserved came on for discussion, and event- 
ually the rule was discharged, and the verdict confirmed. So 
far the case still remained a simple one, differing in no respect from 
a hundred others; but the defendants, not satisfied with the decision 
of the Queen’s Bench, moved the Court of Exchequer Chamber, and 
obtained from that court a judgment, to the effect that the patent of 
the plaintiff, Seed, was good, but that there was no evidence of an 
infringement by the defendant. Thus, both parties were thrown 
upon their backs, or rather, both succeeded to a certain extent—the 
one obtaining a confirmation of the validity of his patent, which had 
been seriously questioned, and the other the verdict for which he 
contended. & unsatisfactory, however, was this decision, that, both 
feeling aggrieved, and being alike advised of the illegality of the 
judgement, they both applied to the highest court of judicature; 
and, on the 4th and 5th of June last, nearly three years after the 
first trial, the case was argued before the House of Lords. For the 
resent, the judgment of their lerdships is deferred; and, indeed, so 
notty are the points raised, that there is no wonder they should 
take time to consider. But if a court were specially constituted to 
try patent causes, it would be simply impossible to contrive 
such a labyrinth of perplexities as this case has had to wade 
through to its final settlement. Another case, of still more recent 
date, viz, Ralston v. Smith, tried in the Court of Common Pleas, 
before Chief Justice Erle, June 15th, 1800, for the alleged infringe- 
ment of a patent for “improvements in embossing and finishing 
woven fabrics,” affords, also, a striking example of the inefficiency 
of the existing tribunals for settling disputes arising out of patents ; 
for although a jury was empanelled, and a liberal supply of witnesses 
provided for their entertainment, there proved to be no fact in dis- 
pute: they were consequently discharged; and, as respected the 
points of law raised by Mr. Grove, the defendant's counsel, the 
presiding judge could do no more than reserve them for the conside- 
ration of the full court. 

While, however, the Anglo-Saxon race is content to wait patiently 
for the benefits which ripe legislation can alone effectually confer, 
they are addicted, when matters come to the worst, to seek a short 
and decisive method of ye | a difficulty. In the present number 
of this Journal we give an illustration of this, under the head of 
“Scientific Adjudication.” In the case referred to, Wheeler v. 
Turner, the litigants were content to leave the matter in the hands 
of their respective patent agents, binding themselves by articles of 
agreement to abide by their decision, assisted by an umpire. The 
arbitrator appointed by the plaintitt was Mr. William Carpmael, and 
by the defendant, Mr. W. E. Newton, who called to their aid Mr. 
Spence, a gentleman favourably known to the legal profession, and 
also to patentees as the author of a “ Treatise on the Principles 
relating to the Specification of a Patent for Invention,” and of other 
works touching on patentlaw. Without claiming for this ar|vitration 
any special merit, on the ground of a thorough and searching 
investigation of the facts in dispute, or of a more satisfactory 
decision than could otherwise have been arrived at, we think it maj 
fairly challenge comparison for soundness with any judgment which 
we have recorded in this journal for a long period. With these 
observations, we commend the cuse to the attention of our readers, 
and trust that, if they should unfortunately see before them the 
prospect of litigation, they will, ere committing themselves to a 
course that may carry them eventually to the House of Lords, con- 
sider whether, by means so simple, and comparatively inexpensive, 
as the proceedings to which Messrs. Wheeler and Turner resorted, 
they cannot secure an intelligent and impartial decision of the 
question at issue.— Newton's Journal. 








* See the Jurist for January 28th, 1860, where, in a r entitled 
“3 ons for Improvements in the Administration of the it Law,” 
Mr. Grove advocates the establishment of a special court, not only for the 
trial of patent cases, but for the granting of nts—basing his argument 
on grounds which are tenable only when furnished by the author’s ex- 
perience, but which, when taken on trust, are as hollow as a counsel's 
encouraging smile, while luring a hostile witness into a pit-fall. 


+ For report of this trial see vol. vi., p. 174, new series, 








Sourn Kenstncton Museum.—During the week ending Ist 
September, 1860, the visitors have been as follow: — On Monday, 
Tuesday, and Saturday, free days, 6,163; on Monday and Tuesday, 
free evenings, 4,533. On the three students’ days (admission to the 
= 6d.), 1,866; one students’ evening, Wednesday, 187 ; total, 

2,249. From the opening of the museum, 1,627,926, 





COCHRANE’S 


CORE BARS. 


PATENT DATED 30TH DecemBer, 1859. 





_ Tuts invention of Mr. Henry Cochrane, of Middlesboro’, has for 
its object improvements in the construction of core bars. For these 
~ oses a square internal tube is used, rendered as light as may be 

y having parts of the sides removed; at one end this tube has a 
screw applied thereto, the outer end of which is formed into an 
axis; the other end of this tube has applied to it an axis, on which 
two axes the core bar can be caused to revolve in suitable bearings 
when applying loam to the exterior. On the screw there is a screw- 
nut, which can be rotated on the screw by bars, in the manner of 
a capstan-head or otherwise. On the outside of the square tube 
there are four sections of a cylinder, which, when expanded to the 
full extent, leave spaces between them, which are covered by strips 
or fillets of sheet metal in order to prevent the loam passing into 
the interior. These sections of cylinders are retained together by 
tie-bolts or rods, which by their heads and nuts at their ends prevent 
the sections of a cylinder being moved out too far. There are 
recesses formed in the sections to receive the heads and nuts of the 
tie-rods. 

At one end the sections are formed with a transverse groove on 
their interior surfaces, into which a circular dise is received, and 
through the centre of which the neck or axis at one end of the 
square tube passes. The other end of each section is formed with 
an internal projection or flange, which enters a groove formed 
around the screw-nut; hence when the screw-nut is turned, the 
square tube will be moved from one end and towards the other end, 
according as the nut is turned in one direction or the other. The 
interior surface of each section is formed with internal longitudinal 
ribs, and the exterior surface of each of the sides of the 
square tube is formed with longitudinal ribs, and it is by 
means of these ribs that the interior tube is prevented turn- 
ing. Inclines are formed on the interior of the sections, 
and on the exterior of the square tube, by which, when the latter 
is moved longitudinally within the sections of the cylinder, the 
sections of the cylinder will be expanded or allowed to come together 
according as the screw-nut is moved in one direction or the other. 
When the core bar is in an expanded state it is coated with loam, 
and is used as acore in the ordinary manner. When the casting 
has been made thereon, the screw-nut is to be turned in such 
manner as to allow the sections to come together. 

Fig. 1 is a longitudinal section of a core bar; Fig. 2 is a plan of 
the top end; Fig. 3 is a transverse section of the same at the line 
1, 2, in Fig. 1; Fig. 4 is a section at the line 3, 4, in Fig. 1; Fig. 5 
is a section at the line 5, 6, in Fig. 1: Fig. 6 is a plan of the bottom 
end of the core bar; Figs. 2, 3, 4,5, and 6 are drawn toa larger 
scale than Fig. 1. The same letters refer to similar parts in each 








are cast or made with recesses deep enough to receive the nuts and 
heads of the bolts, and to allow for the required expanding or col- 
lapsing motion. These recesses are covered with small iron plates 
9, g. secured by four small screws or otherwise to prevent the 
entrance of sand or loam. ‘The flanges at one or both ends of the 
segments are made with vent-holes, as shown in Fig. 2, and the 
segments are perforated with holes for the escape of hot air, steam, 
or gas, during the operation of casting. 

The mode of using this core bar is as follows :—The nut E is turned 
by a lever or spanner until the tube B is forced down and pushes 
out all the segments A, A, to the full diameter, at which point their 
further expansion is arrested by the bolts G,G ‘The core bar is 
then supported by the spindle C and screw D, and covered with 
loam in the ordinary manner, and dried and ag in the mould, 
which may be that of a pipe or column or other hollow article of 
cylindrical, or nearly cylindrical, form in the interior. The melted 
cast-iron or other metal is then run into the space between the core 
and the mould; when the metal has solidified, the nut E is turned 
round so as to draw back the tube B, and thus allow the segments 
A, A, to collapse. The core bar can then be drawn out, and the 
loam is broken out and removed from the casting as usual. The 
core bar is again expanded by turning the nut E, and a fresh 
covering of loam is applied, and so on. 

Fig. 7 is a longitudinal section of another core bar constructed 
according to this invention, and differing very slightly from that 
shown in the previous Figures. Fig. 8 is a plan of the top end; 
Fig. 9 is a transverse section at the line 1, 2, in Fig. 7; Figs. 
10 and 11 are sections at the lines 3, 4, 5, and 6, respectively, in 
Fig. 7; Fig. 12is a plan of the bottom end; Figs. 8, 9, 10, 11, and 
12 are drawn to a larger scale than Fig. 7. 

As cast-iron pipes are frequently cast in a perpendicular position, 
one end of the core bar is the top end and the other is the bottom end, 
but the positions of the ends may be reversed, or the bar may be 
used in a horizontal or inclined position if desired. The segments 


| A, A, are similar to those in the core bar shown in Fig. 1, except 


| 


figure. The exterior of the core bar is divided into four segments | 


A, A, A, A. The edges of these segments are made to overlap each 
other, or have pieces of plate-iron a, a, attached to one edge of each 
segment, and covering the space between it and the next segment. 
B is a tube which is made of a square sectional form, its four sides 
corresponding with the four segments A. Long holes or slots are 
made in the sides of this tube to lighten it; C is a pin or spindle 
fixed into the lower end of the tube B; D is a screw fixed into the 
top of the tube B. This screw and the spindle C serve to support 
the core bar when it is being covered with loam; E is a disc or boss, 
the centre of which forms a nut, which is screwed on the screw D. 


The top ends of the segments A are made with flanges which | 


enter a groove in the nut E. They are thus kept in their 
proper positions longitudinally, while at the same time they 
are free to expand and contract in diameter. The lower ends 
of the segments A may be controlled in a similar manner, or 
they may made with grooves c, c, embracing the edge of a disc 
F, through which the spindle C slides freely, or they may be made 
without the disc as hereinafter described. The top ends of the 

ents may also be made with two flanges, forming a groove 
which embraces the edge of the disc E, instead of entering a groove 
in the disc. ch segment A has two ribs ¢, d, on its interior, 
which are guided laterally by two ribs e, e, on the corresponding 
side of the tube B. The ribs ¢, d, have inclined projections at 
intervals, which are acted on by other inclines /, 7; on the tube B, so 
that by moving the tube endways in one direction those inclines 
force out the ribs d, d, and segments A, and thus expand the core 
bar, and by moving the tube B in the opposite direction these 
inclines allow the bar to collapse. These motions are communicated 
to the tube B by turning the nut Ein either direction. In order 
to retain the segments A in their proper position, and to prevent 
their expanding to too large a diameter, transverse bolts and nuts 
G, G, are applied to connect opposite segments. The segments A 





that two opposite segments are made to lap over the other two, 
and are cast of the required form instead of having plates of 
wrought-iron attached to them. The lower ends of the segments 
are not controlled by a disc or groove, as their longitudinal position 
is controlled by their upper ends or flanges 5 entering the groove in 
the nut E, and they are prevented from expanding beyond the 
proper point by the transverse bolts G. The other parts are similar 
to those similarly marked in Figs. 1, 2, 3, 4, 5, and 6. 








Gun Gosstp.—After repeated experiments, it has been finally 
decided to abandon the project of converting guns of the old service 
pattern into rifled ordnance, and a large number of these guns 
recently returned into store will be broken up.—A number of the 
new class 40-pounder Armstrong guns, the whole of which have 
been manufactured at Elswick and forwarded to Woolwich for proof, 
have been fired at the Royal Arsenal butt during the week. Two of 
the guns proved on Friday with an ordinary charge of powder and 
shot, by an accidental weakness of the inner screw, burst at the 
breech, and two others of the same class, subject to a like unac- 
countable weakness, gave way in a similar manner. The guns were 
fired by electricity, the operating wire being secured beneath a 
bomb-proof shed for the protection of the gunners. The breech- 

iece of each gun was projected to a considerable distance from the 
Butt, and after a lengthened search they were found imbedded in the 
Arsenal ditch. 


Lonvon Association or Foremen Enorveers.—At the usual 
monthly meeting of the Association of Foremen Engineers, held i 
the City, on Saturday, the 1st inst., Mr. William Buckle, of her 
Majesty’s Mint, read a paper on “ Agricultural Improvements.” He 
described in particular a machine made by himself for bone crushing 
and spoke of the fertilising powers of the meal resulting from that 
operation. The theories and experiments of Liebeg. Mechi, Cuthbert 
Johnson, and others, were also referred to; and Mr. Buckle con- 
cluded with some exhortative remarks, addressed to the agriculturists 
of the time, and to the effect that they should study yet further the 
scientific principles of their profession, and thus reduce those prin- 
ciples to practice. Mr. Stabler, and the chairman pro tem., Mr. 
John Briggs, having complimented the author upon having, at a 
very short notice, produced an instructive paper, the meeting gave 
that gentleman a vote of thanks, and this closed the evening's pro- 
ceedings. 
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GOSSELL’S IMPROVEMENTS 


IN LOCOMOTIVE ENGINES. 


PATENT DATED 5ru JANvARY, 1860. 
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Tuts invention, communicated to Mr. O. J. T. Gossell, of Moor- 
gate-street, relates to a new means for supplying the fire-places of 
locomotive engines with air to support combustion, and to enable 
them to burn coal without giving off smoke. The engine is fitted 
with an air tube or channel, which extends from the back of the 
engine to the centre of the grate, and stands up above the grate 
bars, and thereby forms a heating chamber for the incoming air. 
This air tube, at the parts exposed to the fire, is either covered with, 
or composed of, fire-clay, and it is covered at top with a shield, for 
the purpose of preventing the coals, when carelessly thrown into the 
fire-place, from entering the air channel. ‘The air tube passes down 
through the —. and its outer and lower end is closed by a valve 
or damper, which is operated by a rod to regulate the supply of | 
heated air to the fire, or to cut off the supply when required. — 

The accompanying engraving shows the manner of applying the 
invention to locomotive engines already built. Fig. 1 is a longi- 
tudinal section of an ordinary locomotive furnace or fire-box fitted 
according to this invention; and Fig. 2 is a cross section. In these 
figures A is the fire-place, and B, B, the fire-bars, through the 
middle of which stands up the apparatus for supplying beated air to 
the furnace. This apparatus consists of a four-sided chamber a in- 
serted in the ash-pit, and formed of sheet iron, with an upturned end 
projecting into a four-square tube b. Over this square tube is placed 
a cast-iron flange piece c, for supporting a round tube made of rings 
of fire-clay d, d'. On the top of this tube is placed an iron ring e, 
which is cast with lugs on its inner face to receive binding rods /; /- 
The lower ends of these rods enter lugs cast for them in the square 
tube 4, and the binding together of the several parts 4, c, d, d', and € 
is effected by passing these rods through cross bars g, g, and keying 
them up. In these cross bars g, g, sockets are made to receive a 
central rod A, which carries at its upper end an iron shield ¢, which 
covers the opening of the air tube, so as to prevent coal from falling 
into it when the fire-place is carelessly fed by the stoker. This 
cover acts also asa deflector to the heated air, and causes its thorough 
diffusion through the furnace. The entrance of air to the chamber a 
is governed by a flap valve or damper j, which is secured to the 
boiler casing by a hinge, and is operated by means of a notched bar 
k jointed to the damper. Into the notches of the bar & a click / 
takes, for holding the bar in pension and keeping the damper 
opened at any required angle, whereby the amount of air supplied to 
the chamber may be adjusted. To permit of air being admitted to 
the furnace between the fire-bars, the upper part of the chamber a 
may be hinged and secured in position by a bolt or catch. In order 
then to direct the air to the fire-bars, it will only be necessary to 
let down this hinged piece, as indicated by dots in Fig. 1, and the 
central air passage will be closed, and the air entering by the open 
damper will ascend to the furnace through the openings in the fire- 
bars. From the above description it will be understood that the air 
as it passes up the air channel in the direction of the arrows, Fig. 1, 
will — its temperature considerably raised, and when issuing out 
at the top of the air supply tube and mingling with the combustible 
gases evolved from the burning fuel, the patentee states that it will 
effectually insure their conversion into flame, and prevent the dis- 
charge of smoke from the furnace. 





CRESSEY’S IMPROVEMENTS IN TRUSSING 
CASKS. 


PATENT DATED 29TH DecemBeER, 1859. 


Tuts invention of Mr. T. S. Cressey, of Burton-on-Trent, has for 
its object improvements in trussing casks, and in apparatus employed 
therein. For this purpose the staves to form a cask are set up in 
three hoops, as is usual, the ends of the staves being held close | 
together at one end, and being at a distance apart at the other end. | 
In this state the cask is inverted over a standard, which rises from a | 
plate forming the bed of the machine, and level with the floor of the 
workshop. On this bed the lower ends of the staves rest, and a cross- 
bar is put over the upper end of the cask, and is attached to the top 
of the standard; this bar serves to prevent the cask rising while the 
trussing proceeds. Underneath the cask and around the standard is 
a fire-grate; the fire which it contains serves to soften the staves, 
and cause them to bend freely. Around the cask a number of levers 
are arranged radially to it, and they are jointed at their outer ends 
to the bed-plate. Each of these levers at its inner end carries a 
circular are of the same radius or thereabout as the circle into which 
the ends of the staves have to be drawn, and near its inner end each 
of the levers is connected with a rod, which at its other end is 
attached to a frame capable of being drawn downwards by a screw 
or other suitable power. At the commencement of the operation of 
peng | in the staves, the inner ends of the levers rest on the lower 
hoop which holds the staves together, and the levers being drawn 
down by their rods, the hoop is forced down for some distance, thus 
partially drawing in the staves; then the arcs at the extremities of 
the levers come against the staves, and force them further inwards, 
the ends of the levers coming in towards the centre as they are drawn 
downwards in consequence of the position in which the centres are 





placed. When the levers are drawn completely down, the ends of | 


the staves will have been brought up the one to the other; they are 
then bound together by a jointed hoop; the levers are again raised 
to release the cask, which is removed from the machine, and finished, 
and — with iron hoops by hand, as is usual. 

The illustration shows a vertical section of a machine. a is the 
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| bed-plate of the machine, from which a standard } rises. Within 
| the standard is a screw c; it passes through the nut d, which has a 
flange at its top, as is shown, and rests on the ring e, which is screwed 

down to the bed-plate. On the lower part of the nut is the worm- 

wheel /, and a worm g, capable of being driven by a pulley and strap 
| or otherwise. Between the worm-wheel / and the bed-plate, friction- 
| balls are placed in grooves turned for them, to prevent friction 
between these two parts. The lower end of the screw c is keyed ina 
| socket formed for it in the plate A, so that when the nut d is turned, 
the plate A is raised or lowered, and it is kept always truly parallel 
with the bed-plate a by guides ¢, ¢% To the plate A links j, j, are 
as there may be eight or other convenient number of these 
inks arranged at equal distances apart around the plateh. The, 
| upper ends of the links j, 7, are furnished with hooks, which hook on 
to pins kt on the leversé; (a plan of one of these levers is also shown.) 
These Jevers at their upper ends carry circular arcs h2, of the same 
radius or thereabout as the circle into which the staves of the cask 
have to be drawn, as already mentioned; at their other ends they 
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have slots %3 formed in them, through which pins al, fixed in pro- 
jections from the bed-plate a, pass. a? are other pins carried by 

rojections from the under side of the bed-plate, and the levers & are 
urnished with arms which abut on the said pins. The levers & are 
mounted in this manner, so that when out of use they may be 
detached from the links = turned back out of the way to allow 
the cask to be trussed to be placed between them; when at work, the 
levers turn on the pins a, as on axes. / is a fire-basket to contain a 
fire to heat and soften the staves during the operation of trussing ; 
m, m, are the staves of a cask set up in the hoops n, n, and inverted 
over the standard; o is a cross-bar, to keep the cask from rising 
during the trussing ; the cross-bar is secured by a key, as is shown. 
When the parts are in the position indicated by the engraving, the 
screw c is put in motion, and it draws down the levers & and the 
lower hoop w until the arcs 42 begin themselves to bear on the staves, 
and then this hoop falls off, and the levers bend the staves further 
inwards until they are brought close together at the bottom. A 
jointed hoop is then clasped on to the cask immediately over the 
evers, the cross-bar o is taken off, and the cask is removed, and 
finished in the usual manner. 








Lauscn or A New Iron 1,000-ron Ciirrer Suir.—Saturday 
last the handsome new iron ship built by Mr. E. J. Harland, for 
Messrs. J. P. Corry and Co., of this town, was successfully launched, 
in the presence of a large concourse of persons, who had assembled 
at the quays to witness the event. |The Jane Porter is intended for 
the East India trade, and classes 1 at Lloyd's for twelve years. 
Her principal dimensions are as follow:—Extreme length, 220 ft. ; 
breadth of beam, 32 ft.; depth of hold, 21} ft.; and her registered 
tonnage is nearly 1,000 tons. The hull, which has been constructed 
in several water-tight compartments, is an exceedingly handsome 
model of marine architecture ; her bow is very sharp, and swee 
with a graceful curve from the figure-head back to what may 
termed the shoulder of the vessel; and her elliptical stern gives her 
very much the appearance of the screw steamers which have recently 
been launched from the same yard. The carved work on the stem 
and stern of the ship has been neatly executed ; but the figure-head 
itself is certainly a piece of workmanship which none could see 
without admirirg. fe is a full-sized bust of a lady, intended to 
represent the wife of the owner; together with the carving and 
gilding, was executed by a Glasgow,tirm, and reflects much credit 
upon those who performed the work. Her masts are already con- 
structed, and consist of two of tubular iron, the fore and main-masts 
(the bowsprit being of the same material), and the mizen-mast of 
wood. She will be fitted with Cunningham's patent self-reefing top- 
sails, together with all the other late improvements, including wire 
rigging, &c. This, we believe, is the first instance of a Belfast ship- 
owning firm coming forward and giving tangible evidence of their 
| appreciation of the merits of iron vessels built at this port; for, 

although — such have been constructed here for firms on the 

other side of the Channel, our local shipowners have not patronised 

the iron ship-building of their native place to the extent which 
| might have been expected.—Belfast Paper. 














M. A, SOUL AND CO.’S PORTABLE ADJUSTABLE 
DRILLING MACHINE. 
Recisterep Avoust 21st, 1860, No. 1,176. 

Tue purpose of utility to which the shape tion of this 
design i ref 2, : 0 ied time ah wn ays drilling 
of holes in the fi of pipes, or in such other objects as they may 
be required, for which purpose ratchet drilling braces are at present 
generally used, but are objectionable from the time consumed 
thereby in drilling. 
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Fig. 1 is an end elevation, and Fig. 2 a plan, of this drillin, 
machine. Two standards A, A, support a round bar B, B, which 
carries the frame C, C, at the end ef which is thé drill spindle D, and 
drill D1, to which motion is imparted through the bevel wheels E, F, 
by the fly-wheel G. The drill is regulated by means of the screw H. 
The ey of the pipe P to be drilled is firmly gripped and held in 
osition by means of the clamp J, J, and steadying pieces K. The 
rame C, C, has in it slotted guides S, 8, so that it may be moved 
backwards and forwards as well as upwards and downwards, and it 
can be fixed so as to drill in any position desired by means of the 
bolts and nuts N, N, as shown in the drawing. The machine may 
be driven at different speeds, as may be required, by altering the 
position of the driving-handle on the fly-wheel G, for which purpose 
one of its arms is provided with a slot, in which the handle can 
slide, and be secured at any required distance by means of a screw 
and nut. This machine was designed for the purpose of drilling the 
flanges of pipes on board steamships, but, from its compactness of 
size, portability, and facility of easy adjustment, is applicable for 
—, any purpose where the use of a small drilling machine is 
required. 








Tue AssociATION roR THE PREVENTION or Stream Bolter 
ExpLosions.—At the monthly meeting of the executive committee, 
held on Tuesday, at the offices of the Association, 41, Corporation- 
street, Mr. H. W. Harman, C.E., chief inspector, presented his 
report, from which the following are extracts:—We have made 183 
visits, examined 535 boilers, and 378 engines; of these 7 visits have 
been special, 7 boilers oan 23 internally, and 23 thoroughly 
examined ; 25 cylinders have been indicated at ordinary visits, and 
4 at special visits. The general defects are as under :—Fracture, 7 
(one dangerous); corrosion, 17 (three dangerous); safety valves out 
of order, 35; water gauges ditto, 15 (three very defective); pressure 
gauges ditto, 9; feed apparatus ditto, 3; blow-off cocks ditto, 26; 

urnace out of shape, 18; deficiency of water, 1; blistered plates, 5; 

total, 136 (4 dangerous); boilers without ie water gauges, 16; 
ditto pressure gauges, 18; ditto blow-off cocks, 15; ditto back 
pressure valves, 58. The remaining defects are not of sufficient 
importance to render‘particular remark necessary. 


Fire at THe ToHames Ironworks, BLACKWALL.—About mid- 
night on Friday a fire broke out in the extensive premises of the 
Thames Ironworks and Shipbuilding Company at Blackwall, which 
in a few hours destroyed property of the te value of about 
£10,000. The fire, which is supposed to have originated in the 
engine-house, was first discovered by Richard Petty, a watchman on 
the premises, who gave an immediate alarm, which was spread more 
rapidly throughout the neighbourhood by the conflagration itself. 
The loss of property—which is covered by insurances effected in the 
Pheonix and Manchester offices—is as nothing compared with the 
delay and impediment it will offer to the progress of a war steamer of 
prodigious dimensions and strength, called the Warrior, which the 
company are now building for the Board of Admiralty, and a 
companion to which, designated the Black Prince, is in course of 
construction on the Clyde. The tonnage of this vessel is estimated 
at between 6,000 and 7,000, and her aggregate cost at about 
£380,000. Her machinery, which is being made by Penn and Son, 
of Greenwich, will be about 1,250-horse power, and will propel her at 
a rate of 13 knots or 14 knots an hour. Her strength and capacity 
to resist an attack from without may be fancied from the facts that 
she is, first of all, built wholly of iron, and infinitely stronger in that 
respect than any, ordinary iron vessel ; that upon this groundwork 
she is being covered bodily over with teak 18 in, thick, and over this 
again she is to be en from stem to stern in wrought-iron 4} in. 
thick, or, as it were, “locked up in steel.” All the woodwork for 
this gigantic creation of naval architecture, including the sawing 
planing, tenoning, morticing, and moulding, was being executed an 
fashioned in the premises which, with all the machinery, have been 
burnt to the ground, and at a rate to which hand labour to almost 
any t was unequal. The vessel has been on the stocks about 
twelve months, and was expected to be launched about Christmas ; 
but it is feared that the result of this casualty will be to retard her 
completion for some considerable time, unless, indeed, the operations 
which have been suspended by the fire can be carried on by machi- 
nery available in other quarters. By her side a first-class screw 
steamer of 2,500 tons is being built for the Peninsular and Oriental 
Company, and is nearly ready for launching. 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents, 





A TELEGRAPH TO AMERICA. 


Sir,—I observed in your columns of 17th inst. a communication 
from “ An Engineer,” saying, with reference to the proposal of sur- 
face telegraphy, that he sees nothing to hinder its mechanical 
arr ts being effected. When this is conceded there can be no 
difficulty in other respects. 

It was intimated a few weeks since that the French Government 
had concluded a convention with certain parties to construct a tele- 
graph from France to the United States. If carried out—as it is 
supposed there can be no doubt it will be—this will redound more to 
the Emperor’s credit than any battle he has, or ever will fight. 
But, on the other hand, it would be a lasting disgrace to Britain— 
the great commercial nation as it plumes itself to be—were it to be 
outstripped by France in the formation of the first working telegraph 
to America. The British might then hide their beaten and dimi- 
nished heads on what may be truly termed to be their own ground. 
It is clearly the duty of the British Government and nation—who 
have such vastly greater interests to benefit by its formation than 
France—to take up the matter with due energy. Those who still 
talk about private companies doing so exhibit little common sense. 
A private company has already done so, and failed. It is expecting 
an extravagant amount of self-sacrifice to suppose that a few indi- 
viduals are to incur again any risk of a similar sort. But what 
would be a heavy loss to them would be a mere trifle to a nation. 
It now, therefore, devolves on that great public company, the British 
nation itself, to carry out the matter directly, and thus to effect so 
great a step in political and commercial progress. It would be 
powerfully promotive of the welfare of every individual in Britain 
and its American colonies in some shape or other. 

I observed what was stated in a leading article of Tut ENGINcER 
of Friday last, on submarine telegraphy, as to the causes of its 
failure hitherto, and its better prospects in time to come; but I 





must deferentially confess it seems to me to stop short of the real | 


point involved. It is easy to deduce from the state of the Atlantic 
cable the uselessness of strong outside metal coverings for the pro- 
tection of similar cables; but the real question is, what is it that 
makes a cable, after working for seven weeks, or even for nine 
months, like the Red Sea one, cease to do so? The iron of the 
Atlantic cable had no time to decay when it ceased working; and 
though the outside metal decays and becomes useless, there is no 
reason whatever for supposing that it becomes pernicious to its 
cable, which had been working previously. It will only mislead, 
therefore, if we attach undue weight to this point. 

It further anpears, from an interesting letter in the Times of last 
week, that the Red Sea ‘cable has been under-run, pieced, and 
re-pieced, but al! in vain—it refuses to work. : 

‘here can be no doubt that the pressure of the superincumbent mass 
of water on the cable is by far the most essential of all the elements 


involved in the construction of deep-sea cables, Its importance cannot | 


be over-rated, At two miles depth such pressure is enormous. Every 
means possible should be conjoined to combat so powerful a foe, and, 
best of all, to avoid it. ‘To combat it, we have insulation, but this by 
itself alone, at great depths, will always, it is believed, be unsuccess- 
ful; the powerful and insidious foe constantly beleaguers, and is 
ever ready to rush in at the smallest breach left or made in the 
long fortress, To elude the foe—being, it is self-evident, the most 
effectual means of all for not encountering its bad effects—we must 
make the cable run near the surface of the ocean. There is then 
little or no superincumbent pressure. But by combining both means 
of defence together, as far as possible, there can be no doubt that the 
foe may be completely defied, and will remain entirely vanquished. 
‘This is the real point involved in deep-sea telegraphy ; the conside- 
ration of all others is subordinate to this in the solution of the grand 
ange se of a working telegraph to America; and it is believed that, 
y adopting and carrying out the principles herein and before enun- 

o we may have a working telegraph to America so soon as we 

ease. 
" Before concluding, it may also be remarked, as further bearing out 
the superiority of surface cables, that it is being announced that a 
great eruption of a volcano in Iceland, twenty miles from the south 
shore, is now taking place. There can be no doubt that volcanic 
action abounds in--and it may be supposed that, to some extent, 
there is a chance of its occurring around—Iceland. Now, it is 
evident that bottom cables would be subject to the most extensive 
and pernicious eflects of such action, while, with surface cables, these 

rnicious effects would be entirely done away, or reduced to the 
owest posaible minimum. Thus in this, as in every other point of 
view, surface are intinitely superior to bottom cables. 

Edinburgh, August 28th, 1860, Hi. K. 





COMMITTEE ON ANCHORS AND CHAIN CABLES, 


Sin,—A few days ago I had pointed out to me a letter from Mr. 
Lenox, having reference to your having questioned his evidence 
that the best No. 3 iron, used at his works, would stand the strain 
of 42 tons per square inch, his answer to question No. 274 being: 
“ Yes; 1,150 lb. is what I consider the average breaking strain of 
the iron—good No. 8 cable iron.” Also his dissent from the opinion 
I so decidedly expressed before the same select committee of the 
House of Commons, “ that tibrous iron becomes crystalline by use 
on shipboard.” His long connection with chain manufacture, and 
as having been the partner of the late Sir Samuel Brown, whose 
sound observations and practical demonstrations, on his introduction 
of chain cables in preference to hemp, gives Mr. Lenox a status 
which entitles any opinion from him as deserving of consideration. 

It is clear, however, that as a Boulton was not a Watt—though 
the partner, the facturing, cial, and money element of 
that tirm—so a Lenox is not a Samuel Brown, the latter being the 
genius who thoroughly investigated the nature, strength, properties, 
and variations of iron, and based thereon principles of action and of 

roof in relation to iron cables, which hold good to this hour; there- 
fore, only that weight which is justly , 4 must attach to the 
opinions of Mr. Lenox. 

Until I became a practical ironmaker under most experienced 
teaching, having been previously only an engineer and chainmaker, 
I laboured under the same general incorrectness and mistrust of 
ideas in relation to iron as does Mr. Lenox, and without being able 
to understand the merits, there being very much to puzzle me, as 
appearing so contradictory in its aspects. 

On the first point Mr. Lenox gives the full impression that No. 3, 
or best iron, would stand a strain of 1,150 lb. per 4 circular inch, 
when every experiment which has been made shows that no malle- 
able iron will average more than 80 tons per square inch, some of 
the authorities for which 1 cited, as well as to confirm my own 
experiments. 

On the second point, in his answers to questions 259, 260, 261, 
and 262, he gives his proofs of the non-crystallisation of iron by 
friction or time; and by his letter, in reply to your observations, he 
says: “‘We have had many chains returned after twenty years of 
service, reduced in size, but unaltered in quality. Upwards of twenty 
light-ships have been moored by B., L., and Co.’s cables for upwards 
of twenty years, and I have not met with such an occurrence; there 
have been brittle cables occasionally, but the iron has been origi- 
nally so—overheated in the manufacture. 

I give this in extenso to show upon what a lamentably small founda- 
tion we are to decide a most important scientific question, and how 
contrary to all surrounding authority, which has long decided that, 
from various causes, iron has a tendency to return to a crystalline 
condition, however tough or well manipulated. It is no answer to 
say that chains “twenty years old,” and which may not have been 
in use twenty times in that period, have not become changed, as the 
degradation from time is a slow process. Nor is the next more 
tenable, that because “B., L., and Co.” have moored more than 
twenty light-ships more than twenty years, Mr. Lenox should con- 





clude and give the inference that these chains had lasted, and not 
been changed in twenty years, when he knows that the moorings are 
changed every three years, consequently not having been subject to 
a twenty years’ action. By such renewal safety is insured, which 
also creates business profit to B., L., and Co., a point which, if only 
out of gratitude, Mr. Leos ought not to have omitted mentioning ; 
but he had to prove his position, which such ap admission would 
have destroyed. ing 

But, Sir, leaving Mr. Lenox to change or to continue his opinions, 
I would respectfully offer some observations of mine on iron, from 
megs and practice, and which may be worth examining. 

ree things will make iron crystalline. The first, in its manu- 
facture, by giving an excess of oxygen, until it merges upon and 
becomes burnt iron; or, on the contrary extreme, by giving an 
excess of carbon, as in conversion into steel. The second, by per- 
cussion when cold, or at a low temperature, in which the fibrous 
character previously subsisting becomes lost, or what remains 
follows the direction of the external blow. The third, from the 
action of time and exposure alone. This last is traced to the subtle 
yet all-pervading element of electricity. Electricity appears to be 
the all-powerful medium which causes all things to return back to 
their original combinations in nature; and so iron attracts to itself 
slowly but surely, and, in my conviction, through this agency, those 
substances which shall tend to bring it back to the various states in 
the ore in which man finds it; and it is this deterioration which it 
should be our study constantly to prevent, so as to secure its use 
in its full integrity and efficiency. 

In your leading articles you quite fortify my opinions as to the 
necessity for | portion. g and the preciousness of retaining, the 
elasticity which pertains to malleable iron intact. It was this im- 
portant dissideration that caused me to give the strongest view 

ossible before the select committee, ‘that otherwise even it would 
be better to have no proof at all, if only you could rely upon the 
quality of the iron and the workmanship,” as after having been once 
stretched to the absolute breaking point of general fracture in the 
iron (not particular fracture from bad workmanship or overheating), 
any sudden impact must make any chain less trustworthy, therefore, 
pos to be brought into use when life and property shall be at stake 
and as the last resort. I endeavoured to show how this was to be done, 
and I gave each condition of iron, as to its cohesive strength, from 
its condition, a3 “ cast-iron,” being the lowest, to that of ‘ steel,” as 
| having the greatest power of cohesion. 

While writing 1 would make a remark or two further. It is not 
| generally known, yet not less true, that iron may be so purified, 
| decarbonised, and made malleable, as altogether to lose its “ welding 
| property.” In order to renew it, it is absolutely necessary to create 
|acinder. When charcoal iron was universally used in this country, 
| before coal-made iron prevailed, sand, as a flux, was needful to 

secure a sound weld, and even now, with best iron, many smiths 
| require it before they are sure of their work. I have seen it given in 
| evidence before juries that certain iron was bad because the weld 
| was unsound, whereas it was excess of purity produced its want of 
| adhesion. It is a perfect fallacy, too, on the part of those who 
| think with Mr. Lenox that iron is improved by oxydation after 
many years, or as he says, in reply to question No. 258, “ because 
oxydation takes out the spurious matter, and the iron is purer.” 
| This is a vulgar idea, whereas the fact is that the purer the iron the 
| greater its affinity for oxygen; therefore the purer portions are 
| attacked first, and the more ony dissipated, while earthy and 
| deleterious matter remains. Of course I allude to wrought-iron, as 
| both in cast-iron and steel, by the presence of carbon, the action of 
| oxygen is much retarded, and, indeed, may be altogether stayed by 
| a great excess of it. 
The bill brought in by the chairman of the select committee for 
| securing good chains and anchors in the merchant service has gone 

the way of all the ‘murdered innocents,” which is much to be 

regretted, as it was a step in a right direction, and one as excellent 
| for saving life as that valuable institution which place lifeboats on 
| our shores—nay, more so, as ** Prevention is better than cure.” 
London, August 28th, 1860. Tuos. M. GLADSTONE. 








STEEL PLATES, 


Sir,—In your last week’s impression is a letter from Dr. Living- 
stone, relative to the “ patent steel plates” of which his little vessel 
was constructed, and of which he very justly complains. 

Now, the cause of the failure of these plates is apparent. They 
were made of puddled steel, by which operation the mass of metal 
from which they were made became, by rolling, divided into 
numerous thin layers, or flakes, much like the crust of a tart. Now, 
even with iron, the process of puddling has this tendency, but not to 
so great an extent as with steel, iron being much easier to weld than 
steel; and in proportion to the thinness of the plates so made will 
the difficulty increase. 

The Doctor states that the paint with which the plates were 
coated adhered to the scales which peeled off, and that after their 
removal the under surface was “ smooth, black, and even shining ;” 
thus showing that the adhesion of the numerous layers of which the 
_ are composed is less than that of a purely extraneous matter. 

ow I think no stronger argument could be employed to prove the 
inefficiency of puddled steel plates, either for ships, boilers, or other 
purposes‘where great strength and durability is required ; and it is 
to be regretted that these facts were not considered before employing 
them for a vessel having so important a work to perform as that in 
which Dr. Livingstone was engaged. 

But at the same time the failure of these puddled steel plates is no 
argument against the employment of steel ng if properly made. 
On the contrary, the fact mentioned by Dr. Livingstone that the 
paint adhered firmly to the steel, even after the scales were separated, 
and that friction had no effect in wearing them, are strong evidences 
of their value and utility when properly made. The whole question 
therefore, hinges on this point—is it possible to make thin stee 
plates free from these defects, and at a price which would permit of 
their employment? It is. By the Bessemer process, perfectly homo- 
eae steel plates may be cheaply made of any substance, varying 

rom that of tissue paper to 3 in. or 4 in. in thickness; and, perhaps, 
more homogeneous steel plates are also made by another firm in 
Sheffield, but whether by the Bessemer process or not I cannot say. 

Dr. Livingstone further states that the destruction of the plates 
was not contined to the outside of the vessel, but on the inside; 
“blisters also were formed, and at the bottom of each there was a 
minute hole right through, and at the end of twelve months the re- 
moval of the internal surface scales left them with plates as thin as 
wafers and full of holes.” Indeed, however carefully puddled steel 
oe be made, if thin, such must be the result. ‘The several thin 

ayers of which they are composed are for the most part united only 

by compression, and in thin plates it is next to impossible to get the 
several layers to interlace or amalgamate with each other. As soon, 
therefore, as the least vibration takes place Ne! must separate, and 
as soon as the least crack or crevice is opened, the water or air with 
which they are in contact rushes in and forces the several parts 
asunder, until—as in the case of Dr. Livingstone’s vessel—the plates 
are entirely destroyed. Had the homogeneous steel plates been em- 
ployed, I have no doubt they would have answered well enough. I 
trust, therefore, for the sake of English science, the cause for the 
effect will be duly weighed, and care taken to avoid such mishaps in 
future. Wi1LuAM GREEN, 

Victoria-road, Limehouse, September 4th, 1860. 





—_—_—— 


Str,—In your number of the 20th January last, you inserted a 
letter headed “Homogeneous Metal for Shipbuilding,” signed 
Shortridge, Howell, and Co., and containing the following alleged ex- 
tracts from aletter from Dr. Livingstone toJ. A. Turner, Esq., M.P.:— 
“The steel plates ——— homogeneous metal) are an excellent 
material for a hot climate; they seem not to rust at all except when 
kept wet and dry alternately, as on deck.” 

essrs. Shortridge also state in their letter that there were two 
steel boats built for Dr. Livingstone, one from puddled steel plates, 
which failed from corrosion; the other from Howell’s homogeneous 








metal plates, which also failed, not from corrosion, but from ill 
adapted construction. 

Dr. Livingstone, in his letter to Mr. P. Le Neve Foster, inserted in 
your last number, refers to the failure of one boat only, and that 
made from patent steel plates, and not from puddled steel. 

I think the discrepancy between the two statements should be 
cleared up, for I am credibly i that only one steel boat was 
made, and that from How metal, and not from 
— steel. eae ath, - - 

n your number of August 1859, notice the success’ 
voyage of the Little Lucy, constructed with Clay's atent puddled 
steel, made at the works of the Steel and Iron Company ; 
and in your number of June Ist, 1 you, have a letter from 
Mr. Herbert Thompson, stating that on examination of her puddled 
steel plates, after considerable service at the Brazils, they were 
found free from any speck or spot of corrosion. 

My reason for writing is, that I have taken a great interest in the 
introduction of the patent puddled steel in construction of 
bridges, lighthouses, &c., and [I have done so with considerable 
advantage and economy, having satisfied myself that puddled steel 
is less liable to corrosion than the best iron. 

With your permission, 1 will again address you on this interesting 
question. ERICK BRAITHWAITE. 

No. 8, Bridge-street, Sept. 6, 1860. 


STEAMSHIP RESISTANCE, 


Sir,—In the absence of any reply to Mr. Spencer’s inquiry in your 
248rd number, I can only state that there remains but one method by 
which our imperfect knowledge of fluid resistance may be satisfac- 
torily remedied ; that is, what is the ical equivalent of force ? 
Or, in other words, what is the amount of foot lbs, a unit of force, 
say 1 1b., can produce in one second of time? Joule has experi- 
mentally established the mechanical a of a unit of heat, 
making it a constant quantity, 772 ft. lb., but I do not think it any 
assistance for the practical solution of the above problem, on account 
of the time not being given in which that equivalent is produced. 

Professor Faraday has proved to my satisfaction the law of the 
“ conservation of force.” If it be a law of nature, is it too much to 
assume @ priori, that its mechanical effect is conserved? To me the 
establishment of the truth of such an hypothesis would render the 
science of dynamics or hydro-dynamics satisfactory to the practical 
mechanic, and sufficient to reconcile the many copflicting opinions on 
the science of mechanics, so often discussed in the columns of THE 
Enainekr. On my part, I have experimentally obtained the re- 
sult, that a unit of force will only produce 1 ft. lb. in one second 
time. Granting this quantity correct, the whole science of applied 
mechanics may be thus expressed :— 

Mechanical effect (ft. Ib.) X Force Ib. 
Mechanical effect. 
Velocity. 
Resistance Ib. X velocity ft. per second = Force Ib. 
Uniform velocity ft. per second = Force Ib. _ 
Resistance Ib, 

The application of this theory to Mr. Spencer’s desideratum, the 
required power to propel a steam vessel 20 miles per hour, or 30 ft. 
per second, would be 900 1b. pressure of steam for each square foot 
of immersed midship section. If this quantity is tested by the 
performance of the Leinster, the data being as follows, 








Resistance = 





Speed .. oe oe oo of ce eco oo 17°907 knots, 
Ditto.. .. .. «2 oc oe eo ce oe 90°S8{t. per second, 
Average draft of water .. .. .. «os 12ft.9in., 

Area of mid section .. .. .. «+ «+ 355 square feet, 


Indicated horse-power.. .. «+ «+ «+ 4,200, 

Or average pressure in cylinders .. .. 406,690 Ib., 

And Velocity of piston.. .. .. .. «. 5°68 ft. per second, 
we will have the theoretical pressure of steam for each square foot 
of midship section for a velocity of 30°38 ft. per second 923 lb., the 
actual being 1,145. Allow me to ask your numerous correspondents 
do these figures militate against the conservation of the mechanical 
effect of force, being the fundamental principle of applied mechanics ? 

Perry Close, Poplar, Sept. 4th, 1860. ROBERT ARMSTRONG. 


THE GREAT BELL, 


Sir,—It was inferred, from what took place in the House of 
Commons on the 4th of June and on the 3rd of August last, that the 
authorities had abandoned the idea of using again the great bell— 
Big Ben the Second—at Westminster Palace, and that his deputy 
elect—the largest of the four quarter bells—would be employed to 
indicate the hours; a duty which, I may state, it ought to have 
performed regularly since October, 1859. A few days ago, however, 
copies of reports on the condition of the great bell by Dr. Tyndall, 
Dr. Percy, and the Astronomer Royal, were issued, by which it 
appears there is a slight probability of another attempt Teles made 
to strike upon poor Ben. 

Now, these reports relate principally to the cavities, cracks, and 
composition of the bell, and to other matters which are by no means 
interesting to the general reader. It may, however, be mentioned 
that those eminent professors all agree that there is as yet no sensible 
alteration in the quality of the sound which the bell gave out before 
the crack was discovered, and that the writer of this letter stated 
thus much in substance long ago. Moreover, I am glad to find that 
Mr, Turle, the eminent organist, has exp d an opi to the 
same effect. But let not these circumstances lead to a notion that 
the tone of the bell is satisfactory to the musical ear, or anything 
like what it out to be. 

The truth is, that since this Big Ben the Second was fixed in the 
Clock Tower, he has never given out his “ fundamental note” with 
its proper complement of “harmonics,” and this is the reason why 
the sound emitted does not “ring” like that of a perfect bell. 

September 3rd, 1860. Tomas WALESBY. 








New Guy.—A muzzle-loading gun, of large dimensions, weighing 
about 5 tons, has been received in Woolwich Arsenal, from Sir 
William Armstrong's factory, at Elswick, and is ordered for experi- 
ments at Shoeburyness. The weight and proportions of the projec- 
tiles to be used with the gun have not been decided on; but it is 
stated as probable that an elongated shot and shell, to be manufac- 
tured in the Royal Laboratory, weighing about 80 1b., will be 
employed in the experiments. According to an obsolete principle 
revived, and the reverse of ihe precent rifling system of Sir William 
Armstrong, the shot and shell are grooved, while the gun itself 
retains three projecting lines in the bore throughout, to correspond 
with the rifled shot. Much speculation is afloat as to its adaptibility, 
aud the experiments are looked forward to with great interest. 


Tue Great Eastern.—The directors of the Great Ship Com- 
any have decided upon sending the Great Eastern again to New 
York, about the middle of October. The delay in not sailing from 

Milford before that time is caused by the fact that they will not be 
able to get the ship on to the gridiron till the high tides of the 15th 
of the present month, and all her coal must be taken out previous to 
her being placed high and dry. Some very exaggerated reports 
have been in circulation respecting her screw. As soon as the bear- 
ings can be got clear of the water, the slight damage done to them 
can be remedied in a few hours. While she lies at Milford her 
expenses will be reduced to the lowest possible scale; the crew, engi- 
neers, and officers, with the exception of the few absolutely neces- 
sary to look after the ship and the engines, have been discharged. 
When the bottom has been cleaned Captain Hall is confident of 
being able to make the run to New York under eight days. Had 
the return voyage been made direct from New York, instead of by 
way of Halifax, the voyage would have been made, with all the 
disadvantages the ship had to contend with, in less than eight > 
As it is, the voy rom New York to Halifax, and from Halfax 
—- were the most rapid that have ever been made across the 
Atlantic. 
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RAILWAY MATTERS. 


Sourn Eastern.—The half-yearly meeting of this company was 
held last week at the London Tavern, the Hon. J. Byng in the chair. 
—The Chairman, in moving the adoption of the report and state- 
ment of accounts, said he believed they were clear and explicit as to 
the state of the undertaking, and that the proprietors would concur 
with him in thinking the results of the half-year's working to be 
very satisfactory. revenue statements showed an increase in 
nearly every iption of traffic, and they were consequently 
pees to recommend the shareholders to declare a considerably 
larger dividend than in former corresponding half years. : They had 
carried upwards of 400,000 more passengers during the six months, 
aud the increase in the numbers carried, as well as in the receipts, 
had been in all classes. There had been no special circumstances 
calculated to give rise to any unusual travelling on their line, 
excepting only the Agricultural Society’s meeting at Canterbury, 
while they had had the exceedingly unfavourable weather of the 
past summer to contend against. The increase was, therefore, 
attributable almost entirely to local and ordinary causes. This was 
confirmed by the analysis of the returns, from which they found that 
the increase had not occurred in any particular district or description 
of traffic, but was more or less spread over all districts and extended 
to all kinds of traffic, showing that the business of the railway was 
in a very healthy and improving condition. The parcels and the 
goods traffic were also steadily improving, and they had already 
derived some advantages from the operation of the commercial 
treaty with France. It was difficult, at the present moment, to form 
an opinion as to the extent to which trade would spring up between 
that and other continental countries when the development of free 
trade should have come into full operation; but from what they had 
already experienced of the increase in goods imported from France 
through their port at Folkest he was disposed to think that it 
would eventually prove very considerable, and that, without being 
over sanguine, they might anticipate a still further increase in the 
continental goods receipts in future half years. With regard to the 
working expenses, the increased mileage run had necessarily led to 
some increase in the locomotive expenses, though that was no more 
than might have been expected. The principal increase was in the 
maintenance of the permanent-way, which amounted to £12,700 as 
compared with the corresponding half year of 1859. The amount 
expended en renewals and maintenance had been = 4 than in an 
former half-year. It had been found necessary to relay considerable 
portions of the line, and to make large repairs of stations and timber 
viaducts, replacing them, in several cases, with structures of 
more permanent character, the ex of which they had charged 
directly to revenue. They would thus perceive that no part of their 
increased dividend had been got out of the road or the plant, every- 
thing having been charged to revenue which it was justly entitled to 
bear. Their dividend had, in fact, been fairly earned, and his convic- 
tion was that their accounts would bear the most searching scrutiny. 
He wished to state that, although he had congratulated them on the 
improving state of their dividend, it must arded as an in- 
adequate return on the large amount of capital invested in the 
undertaking. The dividend for many years past had scarcely 
averaged more than 8 per cent., and it was only of late that the 
company had begun to emerge from its difficulties. He believed 
they had pretty well surmounted those difficulties, and had now fair 
prospects before them ; though it was a matter of regret that, after 
they had created a large traflic, with much labour, at great cost, and 
amid protracted difficulties, they should be subject to competition 
for a portion of it,and that through the inconsistent legislation of 
Parliament. The main source of their increased receipts was to be 
found in the local traffic at all the stations. This improvement must 
go on with increase of population and wealth, and it would be the 
object of the directors to give it every accommodation. While on 
this subject he would advert to the recommendation contained in the 
report as to the further assistance to be extended to the a 
cross Railway Company, with the object of securing the early 
completion of that railway. They felt strongly the necessity of 
improving and extending the connection of their line with the 
population of the metro inasmuch as it was, and ever would be, 
the great source of their revenue. Their terminus at present was 
situated at the eastern quarter of London, on the south side of the 
river; and, though it was a most convenient station for the City, it 
was most inconvenient for the West-end, from which they derived a 
considerable part of their continental traffic. The advantages 
arising to a railway from bringing its passenger terminus as near as 
possible to the residences or places of business of the inhabitants of 
the metropolis must be obvious to all. But he would illustrate its 
importance by reference to the residential traffic, represented by th 





further capital, and it would be well to take the ene at the 
same time of obtaining power to raise the sums which the proprietors 
had authorised to be expended on capital account at the last four 
half-yearly meetings of the company, such as the purchase of the 
Caterham Railway and the increase of the rolling stock. They, 
therefore, seapenelt to apply for further powers to cover all those con- 
tingencies; and the bill would be brought under their consideration 
at a special meeting of the company, which would be held for the 
purpose before it passed into law.—Mr. Adams was sorry to per- 
ceive that they intended to expend more money on the Charing- 
cross undertaking. The directors had been authorised to subscribe 
£300,000 towards that undertaking, but now it appeared that a 
further sum would be requisite. He had asked on former occasions 
for information as to the amount subscribed, but could not obtain an 
answer; he now contended that it was a South-Eastern scheme, and 
that they would have to find the money for it. He objected to 
voting any further money for that purpose.—Mr. G. Smith thought 
the proceedings of the a any Chatham, and Dover Company in 
obtaining power to make a railway to Farringdon-street were an addi- 
tional reason for the South-Eastern Company pushing forward the 
compl-tion of the new line to Charing-cross. ‘The spot selected for 
that station was the focus of the West-end of London. He thought, 
if the board would only look to their own interests as large share- 
holders and devote their attention to the business of the company, 
not caring what other companies did, that the South-Eastern Com- 
pany would have nothing to fear. The Charing-cross station was 
admirably situated for West-end traffic, and he hoped it would be 
brought into operation as speedily as possible.—A Liverpool share- 
holder thought the accounts were very satisfactory, and that the 
directors were entitled to their thanks for the able manner in which 
they had conducted the undertaking. As to the Charing-cross 
station and railway, the opinion of the shareholders in Liverpool 
was that the works should be pushed forward as quickly as possible, 
because that extension would tend to promote and lovcions the 
traffic on the railway.—Mr. Gamble said the feeling of the share- 
holders in Manchester was unanimous as to  preseosing as speedily as 
possible with the West-end line. A friend of his had been armed 
with a very large amount of proxies to support the progress of that 
extension should it be n . He (Mr. Gamble) had to express 
the great satisfaction the Manchester shareholders felt at the manner 
in which the business of the company had been conducted. With 
regard to the increase of £38,531 in the gross traffic, and of £19,900 
in the expenses, only £7,257 of the latter had been absorbed for 
additional working expenses, while the balance of £12,700 was ex- 
pended on renewals of permanent-way, which was, in fact, an in- 
crease to the value of their property.—The proceedings concluded 
with a vote of thanks to the chairman and directors. 


Great WESTERN AND Brenrrorp.—The half-yearly meeting was 
held last week, at the offices, Great George-street, Westminster, Mr. 
H. G. Day in the chair.— Mr, C. Eley, jun. (the secretary), read the 
report, which stated that the traffic conveyed over the railway dur- 
ing the half year ended the 30th of June last, amounted to a total 
of 58,555 tons. This result the directors considered very satisfactory, 
for, notwithstanding the disadvantages incident to a newly opened 
railway, there had been a Jarge increase over the tonnage conveyed 
between Bull’s Bridge and Brentford, compared with the correspond- 
ing period of last year, and the fact of twenty-nine additional 
stations upon the Great Western lines and other railways in connec- 
tion with them having opened traffic with London via Brentford and 
the river since the commencement of the year, clearly showed the 
importance of the means of communication which this railway had 
afforded, and confirmed the directors in their previously expressed 
opinion as to its ultimate value as an investment. The railway was 
opened for pesomngee traffic on the Ist day of May last. The direc- 
tors recommended that the balance to the credit of revenue, 
amounting to £2,382, be applied to the payment of a dividend at 
the rate of 5 per cent. per annum for the half-year upon the pre- 
ference shares, and that the balance (£1,420) be carried forward to 
the next half-year’s account. With this balance and the increasing 
traffic, the directors looked forward with contidence to be enabled to 
give a satisfactory dividend on the original shares at the close of 
the current half-year.—The chairman, in moving the adoption of 
the report, congratulated the shareholders upon the prospect which 
was opened before them. The directors would have been glad if 
they could have offered a dividend on the original shares; but the 
delay and expense incidental to all new railways had been so con- 
siderable, that it was deemed preferable to carry forward the balance 
to afuture account.—Mr. Bailey seconded the motion, and it was 
carried unanimously. 


Lonpon, CuaTHaM, AND Dover.—The half-yearly meeting of 





income derived from periodical or season tickets, at present t 
ing to upwards of £30,000 a year. Those tickets were taken by 
those who resided in the neighbourhood of the various stations on 
the main line and branches, to enable them to travel daily to 
and from London. Now, they had recently had an analysis made, 
for Parliamentary purposes, of the particular situation of those 
places of their season ticket holders, and they had ascertained 
that in nearly all,cases they were within an easy walking distance 
of their London Bridge terminus. By far the greater part 
of them were situated within 1,000 yards of the station. Indeed, it 
was obvious that whenever the distance of a gentleman’s place of 
business from the terminus involved the necessity of using any 
other conveyance, additional expense was caused, and an element of 
great uncertainty was introduced; for no one could calculate with 
any certainty what time it would take him to get through the press 
of traffic on London Bridge or in Southwark at the time when he 
wished to leave by an afternoon train. Hence nearly the whole of 
their season ticket holders were confined to those y ~ who 
could readily walk, in the course of a few minutes,to or from the 
terminus. For this reason they had no West-end season tickets, and 
few or none to persons whose places of business were in the neigh- 
bourhood of the proposed new station at Charing-cross. But he 
thought it obvious that if they advanced their railway to that 
quarter, and afforded the same facilities for using it to gentlemen 
and families at the West-end as those of the City now possessed, they 
could not fail to secure, for the same reasons, slaupe and immediate 
i of residential traffic. The same considerations applied to 
all other descriptions of traffic—to sea-side and excursion traftic, and 
pleasure traffic of all kinds, as well as to continental traffic. They 
must bring their station accommodation as near to the centres of 
business and population as possible; and, provided they could do 
this at not too great a cost, he was persuaded it would prove a safe 
and amply remunerative policy. For years past they had had the 
subject of West-end accommodation before them, and they were in 
a manner pledged to Parliament and to the public to supply it. The 
opportunity afforded by the Charing-cross undertaking was one not 
to be neglected. There could be no doubt as to the superiority of that 
situation for the pu of a railway terminus to any other that 
could be pointed out in the metropolis; and the cost of constructing 
it, yar the advantages of the situation into account, would be on 
the whole exceedingly moderate. If they agreed to authorise the 
directors to apply for the requisite powers, in order that the works 
might be pushed forward to completion, he had little doubt that in 
a very few years their increased receipts for season tickets 
alone, independent of the ordinary sources of traffic, would 
more than cover the interest upon the additional capital 
which might be taken by the company. He might also urge 
still more strongly the importance of their being at Charing-cross as 
@ protective measure. A were jointly interested with their 
pa rye of the Brighton Company in the traffic of East Croydon, 
bill and Reigate, St. Leon and Hastings. They continued 
to be on friendly terms with that company, but it was necessary that 
they should be able to offer at least equal facilities for the accommo- 
dation of the West-end traffic to.and from the stations he had named. 
In addition to that, he might mention that the London, Chatham, 
and Dover Company, being provided with a West-end station, was 
another and still more —_ reason why the South-Eastern should 
be at -CTOss. proposition would, of course, involve the 
necessity of their applying to Parliament for authority to raise 








this y was held at the London Tavern, Lord Sondes in the 
chair. ‘he chairman, in moving the adoption of the report, said he 
considered it one of the most important half yearly meetings they 
had held. The first portion of their line, from Strood to Canterbury, 
had been completed, and for which the company had been originally 
formed. ‘| he increase of traffic since the opening bed fuliy answered 
the expectations of the directors, and no doubt the receipts would 
continue to increase. The line to Sheerness had also been opened, 
and the works on the Western Extension from Strood to Beckenham 
would be entirely completed in October. The company had secured 
an independent station at Pimlico, so that on the opening of the 
Western Extension they would be enabled to convey passengers from 
Canterbury to the Victoria station. The late session of Parliament 
had been an important one to them, and in which they had carried 
every measure. Their Metropolitan Extension would give them 
access to Fi ersington tert and the railways north of the Thames, 
and he had no doubt that that undertaking would prove of the 
greatest importance to the country at large. The bili for that 
extension had encountered the greatest opposition for several weeks, 
but owing to the exertion and ability of counsel, and the zeal and 
ability of every one on their side, the deep attention which the com- 
mittees of both Houses had paid to the measure, and the support the 
had received from the public, they were enabled to carry the bill 
through. They had no wish to injure any railway ; they were ready 
to make amicable arrangements, and he trusted they would be met 
by others in a similar spirit.—Lord Harris, in seconding the motion 
for the adoption of the report, said he was one of the first promoters 
of the undertaking. They were under great obligations to their 
noble chairman, who had made great exertions to promote the 
undertaking, and, from his high character, had been enabled to 
sustain them throughout a long contest. The works had now pro- 
) omy so far that they would be completed from Beckenham to 
over in the course of a few months. ‘They had now 42 miles open, 
consisting of 29 miles from Strood to Canterbury, 7 miles to 
Sheerness, and 6 miles to Faversham. Their receipts were about 
£900 a-week, or £21 per mile per week on the whole. On the 
29 miles the average was £24 per mile per week, whereas in the 
corresponding period of last year on 19 miles the receipts were at 
the rate of only £16 per mile per week, showing that by the exten- 
sion of the line they increased the mileage receipt by 50 per cent. 
That was a very satisfactory result, and showed them what might 
be expected from the further opening of their line, which he believed 
would give them a fair return. The western extension had been 
carried out by Sir M. Peto and Mr. Betts in a most able and com- 
lete manner. The extension from Canterbury to Dover had very 
hooey works upon it, but they were in a forward state, and no 
doubt Mr. Crampton, the contractor, would complete them as soon 
as possible. The Victoria station would be a t convenience to 
the public, and give them access to. the Great Western and London 
and North-Western Railways. With respect to the Metropolitan 
Extension, it would be one of the most useful undertakings for the 
public ever constructed. Looking at the populous district through 
which it would pass, and the important railways north and south 
that it would connect, the traffic must be immense, and the result 
satisfactory to the shareholders. Taking the line as a whole, it 
would not cost an extravagant amount, and he thought there was 
every pues of its being fairly remunerative—Mr. Alderman 
Salomons, M.P., congratulated the directors and shareholders on the 
success of their exertions. He thought their line had as good a 





as of being remunerative as any other line he knew of, and a 
tter one than the South-Eastern had when in a similar state of 
progress. He agreed that their Metropolitan Extension would be a 
most important line for the City, and he trusted the undertaking 
would result in great advantage to the shareholders and the public. 
—The secretary, in reply to a question, stated that the line from 
Strood to Beckenham would be opened in October, the passengers 
would be conveyed to the Crystal Palace line, and thence to London 
Bridge over the Brighton Railway. The ngers for the West- 
end would continue their f nore to the Victoria station.—The report 
was then unanimously adopted. 


Eprinsurcn, Pertu, anv Douyper.—The report of the directors 
of this company states that the gross revenue for the half year 
ending 31st July, amounted to £93,494, and the expenditure to 
£47,452, leaving a balance of £46,042. To this sum was added 
£3,344, the balance from the preceding account, making together 
£49,386. Of this amount the interest on the first-class debentures 
and debenture stock A absorbed £24,514; the interest on the second- 
class debentures and debenture stock B, £8,305; the Granton 
preference _ stock, £1,954; and the other preference stock, £11,000 ; 
total, 45,773, leaving a balance of £3,613. Out of this amount the 
directors recommended a dividend on the ordinary stock for the six 
months at the rate of 10s. per cent. per annum, leaving a balance of 
£475. The gross receipts showed an increase of £7,707 over those 
of the corresponding half of 1859, and in the working expenses of 
£4,104, leaving a net gain on the working of £3,603. But against 
this increase the interest on debenture and preference shares had 
increased by £1,777. The capital account showed that £3,840,580 
_ received, and £3,340,361 expended, leaving a balance of 


GLascow anv Soutn-Westery.—The report of the directors 
states that the additional expenditure on capital account during the 
half year amounted for extra rolling stock and station accommoda- 
tion to £17,051, making the former expenditure on the main line and 
branches a total of £4,576,125. The expenditure on shares in other 
railway pani ted to £278,130, making the total outla 
on capital account £4,854,255. The payment to the Portpatric 
Railway Company was on account of the original subscription of 
£60,000, of which £6,000 still remained to be called up. Two en- 
gines of greatly improved construction had been built in the com- 
pany’s workshops at the charge of revenue, as usual, to supply the 
place of others broken up as unservi The sum of £2,000 had 
also been credited to the fund set apart for the renewal of locomotives. 
The average rate of interest payable on the mortgage debt, exclusive 
of the Dalmellington bonds, was only £4 0s. Ph per cent. The 
Maybole and Girvan line was opened on the 24th of May last, and 
the traffic since then had been satisfactory. The directors of the 
Portpatrick Company had stated that their line would be ready for 
opening between Castle Douglas and Stranraer, a distance of 54 
miles, before the end of the presept year, and that its cost would not 
exceed the estimated amount. The gross receipts on revenue 
account for the half year ending July 31 amounted to £198,950, 
showing a surplus of £15,185 as compared with the corresponding 
period of last year. The increase in the passenger tr silic amounted 
to £12,702, and in the goods tratlic to £2,410. he relaying of the 
older portion of the line had been nearly comp.cicd, and, as the 
property of the company had thereby been per..anently improved, 
the board were of opinion that the expenditure (£16,412) ought to 
be apportioned over several half-years. Acting upon this principle, 
they had charged £4,000 to revenue, which, with £2,117 in hand, 
would leave £10,296 at the debit of renewal of way account. The 
revenue account showed an available balance of £94,731, and the 
directors recommended that £90,976 be appropriated to a divi‘end 
at the rate of 5 per cent. per annum on the perpetual guaranteed 
£10 shares, and of 5} per cent. per annum on all the other stocks of 
the company, payable on the 27th inst., leaving a balance of £3,754. 
The revenue account for the half year ending July the 8lst last 
showed that £200,726 had m received, and £86,393 expended, 
leaving a balance of £114,833. From this was deducted interest on 
loans and wayleaves, £25,524, leaving £88,809, to which was added 
— from the preceding account, making the £94,731 above men- 
tioned. 








FEARNLEY’S IMPROVEMENTS IN LOOMS FOR 
WEAVING LOOPED OR PILE FABRICS. 


Patent patep 17Ta January, 1860. 


TuEsE improvements of Mr. Samuel Fearnley, of Rochdale, con- 
sist, first, in the construction and employment of an instrument for 
holding the heads or pieces of metal to which the pile wires are 
affixed, in such a position that when weaving with tat pile wires 
their edges will be held erect, by which means the fabric will have 
a more even and uniform surface. Secondly, in making the heads 
or pieces of metal to which the pile wires are fixed of a peculiar 
shape or form, each having in them four slits or slots, and also a 
notch or recess on the under edge. _—- in certain machinery 
for inserting and guiding the pile wires into the open shed and under 
the pile or surface warp, and also for withdrawing the pile wires 
and placing them in a proper position for reinserting them under the 
pile warp, the number of wires employed as well as the number of 
picks to each wire being varied according to the kind of fabric to be 
produced. Fourthly, in an improved mode of guiding the heddles 
or healds of looms so that they ma late tl lves to 
the warp at different positions of the shed, and thereby prevent the 
warps from chafing in consequence of their repassing through the 
eyes, as is the case when fixed guide bars or grids are employed. 
Fifthly, in an improved mode of tightening and holding the warps 
firm when the lay or lathe beats up the weft for the purpose of 
weaving a firm fabric. 

These improvements will be clearly understood by referring to the 
figures on letters on the accompanying engraving, in which 
Figs. 1, 2, and 3 represent front and end elevations of the frame- 
work and principal parts of a loom having the improvements 
attached; Fig. 4 a plan, and Fig. 5 a back view of part of the same; 
Figs. 6 and 7 views of the furked instrument for holding the wires 
erect; and Figs. 8 and 9 views of the improved heads of the pile 
wires. a represents the framework of the loom ; 6, the crank-shaft ; 
c, the fast and loose pulleys ; d, the tappet shaft ; e, the lay or lathe; 
J, the lay swords; g, the warp or yarn beam; 4A, the taking-up 
beam ; and i, the pile beams. 

The first part of the improvements relate to the apparatus which 
holds the heads of the wires when they are in the fabric, and con- 
sists of two thin bars or pieces of steel or other suitable metal, one 
or both of them being bent or crooked at or near one of their ends, 
so that when they are put together bo are in the form of a fork / 
(shown detached at Figs. 6 and 7), which is fixed to a bracket or to 
the framework of the loom at or near the selvedges of the fabric in 
such a position that when the pile wires m (aoun enlarged jin 
Figs. 8 and 9) are inserted in the shed and under the pile warp, the 
heads n of the said pile wires m will fall on the forked parts of the 
instrument J, and be held in the desired position. 

The second part of the improvements consists in making the heads 
n or pieces of metal to which the pile wires m are fixed, of a peculiar 
shape or form with four slits or slots in them for purposes after 
described. One of the slots, as at o, is for fixing the pile wire into, 
which may be brazed or otherwise fastened together. On each side 
of the slot in which the pile wires are fixed to the head, a slot p is 
made to take on to the forked instrument /-when the pile wire has 
been fully inserted under the pile warp, by which the pile wire is 
held in a proper position. In the back part of the wire head m (that 
is the part farthest from the selvedge), the fourth slot g is made, and 
at the under edge of the wire head a recess or knot 7, for purposes 





after described. ; 

The third part of the improvements relate to peshincey or apparatus 
for inserting and ing the pile wires into the 7 shed and under 
the pile or surface warp, also for withdrawing the pile wires and placing 


them in a proper tion for re-inserting them under the pile warp ; 
but in order od prgod be more fully understood, suppose that 2 
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number of pile wires have been inserted under the pile warps by 
hand, and that they have been each properly bound in the fabric by 
threads of weft, thereby forming rows of loops which constitute the 
pile. The number of wires employed may be varied as well as the 
number of picks to each wire, according to the kind of fabric to be 
produced. To accomplish this part of the invention, supposing the 
machinery employed for inserting and withdrawing the pile wires to 
be in the position for withdrawing a pile wire out of the loops of the 
fabric, a carriage or slide s is employed, mounted on a fixed bed or 
guide-bar ¢, supported by the framework of the loom, so that it can 
be slid to and from the selvedge of the fabric upon the bed or guide- 
bar, the carriage s having a projecting piece or plate u, which goes 
under all the wire heads when the carriage is in a position to withdraw 
a pile wire; to the projecting piece u are fixed two plates v and w, 
the one v being made flexible, for the purpose of going over all the wire 
heads n when the carriage is in the last-named position, thus havin, 
a tendency to press the wire heads upon the pens piece u, whic 
goes under the heads of the wires n, the other plate w oy into the 
slot g made in the back part of the wire heads m already described. 
Under the plate w is placed a slot or bolt z, having at one egd a 
wedge y which enters the recess or notch r, by means of the catch *, 
Fig. 4, at the under edge of the wire head nm. When the carriage s 
begins to move back from the selvedge of the fabric, the head o. the 
wire first inserted, and the one furthest from the reed, forms a kind of 
wedge between the wedge y, which goes into the recess or notch r made 
in the under edge of the wire head n, and the plate w which goes into 
the slot g made in the back part of the wire head, and by means of 
the aforesaid flexible plate v the wire head is held in a proper 
ition, the carriage s is then slid backwards by means of levers al, 
1,andc!, Figs. 1, 3, and 4, and connecting links di and e!, which 
have motion imparted to them by a cam or tappet, shown by the 
dotted lines fi, and thereby withdrawing a wire out of the loops of 
the fabric. When the carriage s has finished or nearly finished its 
backward motion, the head a to which the wire is affixed that has 
just been drawn out of the ~ of the fabric, is moved or slid to 
another part of the carriage s that has withdrawn it out of the loops 
of the fabric, to be in a position for re-insertion under the pile or sur- 
face warp, which is proposed to be done by means of a lever which may 
have its fulcrum on the carriage s, and be so arranged that when the 
carriage has nearly finished its backward motion, the lever will come 
in contact with a stud or pin A', Fig. 4, fixed at or near the end of 
the bed or guide-bar ¢, which the carriage s moves upon, and thereby 
causes the wire head n to be moved into the position required. When 
the carriage s moves forward to insert the pile wire the lever m is 
brought into its original position by means of a spring g°, fixed on 
the carriage s; or the lever g! may have its fulcrum at or near the 
end of the said bed or guide-bar ¢, and be moved by means of a cam, 
so that it will cause the wire head to be moved so as to be in a posi- 
tion for re-inserting into the open shed. It will be here seen that 
before the pile wire can be re-inserted in the open shed the point or 
end of the wire which is nearest the selvedge of the fabric must be 
moved or carried to the open shed to be in a position for re-insertion, 








which is accomplished by means of a worm or screw #!, Figs. 1, 3, 
and 4, which has one of its ends fixed to a shaft /', and carried in 
suitable bearings fixed to the frame of the loom in sucli a position 
that the worm or screw will be at or near the edge of the fabric. The 
worm or screw k! is put in motion when required by passing over 
and fixing to the shaft /' the strap m1, attached to the chain n', pass- 
ing over the tightening pulley o!. The chain is attached to the lever 
p' working on the fulcrum q! on the bracket 7! fixed to the frame- 
work of the loom. On the lever g! is the bowl s!, kept in contact 
with the cam ¢! on the tappet-shaft d by the spring w!, thus as the 
cam ¢! revolves the lever p' moves up and down, and transmits the 
required motion to the shaft ? and screw or worm k!; or to one end 
of the chain n! is attached a spring which has one of its ends fixed 
to the frame of the loom. 

When the pile or surface warp has been raised to form a shed for 
the pile wire, and the lay or lathe has been moved back from the 
woven fabric about 3 in., the carriage s that inserts and withdraws 
the pile wires is caused to move forwards towards the fabric by 
means of the levers a', 6', and c'!, connecting rods d‘ and e!, and 
cam f!, thereby inserting the pile wire; at the same time the worm 
or screw i1, which had carried the point of the pile wire to the open 
shed, is put in motion, so that by the time the carriage has fully 
inserted the wire into the open shed the worm or screw 4! has freed 
itself from the wire and is ready to be brought into the position to 
receive the end or point of the next wire as it is withdrawn from 
the fabric; the lay or lathe then advances and beats up the wire, 
picks of weft are then thrown into the sheds to bind the pile or 
surface warp over the wires; at the same time the carriage moves 


back, taking the wire that is furthest from the reed, and repeating 


the movements already described. 

The fourth part of the improvements consists in an improved 
mode of guiding the heddles in looms by making the heddle guides 
in such a manner that the threads or warp which pass through the 
eyes of the heddles will not have to pass and repass through the 
+ ng as the heddles are moved up and down to form the shed, because 
the eyes move in a circle through, and by means of the heddle 
guides which act on the heddles, which are guided so as to accom- 
modate themselves to the warp at the different positions of the shed 
without chafing the warps by having to repass through the eyes by 
connecting the heddles at each side to as many rods or bars w! as 
there are heddles, which rods or bars are connected at each end to 
the levers x! and y!; the levers z! are fixed to the shafts z!, having 
at their ends the Sens aa attached to the upper ends of the rods a, 
connected at their lower ends to levers c%, having bowls fitting the 
grooves of internal cams d?, which, as they revolve, give the up- 
and-down motion to the heddles, and as the vibration of the 
levers x! and y' is equal to the vibration of the warp during the 
formation of the shed, there is no friction caused by the re-passing 
of the threads. 

Fifthly, to an Rapeeret means of tightening and holding the warps 
firm at the time when the lay beats up the weft, thereby making a 
firm fabric. This part relates to looms where vibrating levers or 





| tension rollers are employed for the purpose of giving or yielding to 
any extra strain that may be exerted on the warp. In the vibrating 
levers or tension rollers the requisite tension is kept on the warps by 
means of weights or springs attached to the levers or rollers over 
which the warp is passed. In weaving strong or heavy fabrics the 
levers or rollers yield too much to the beat up or blow of the reed, 
to remedy which is keyed a pulley e®, Figs. 2 and 5, on one or 
both sides of the vibrating shaft f°, carrying the rollers 9°, the said 
pulleys being at or near the frame of the loom which supports them. 
A chain or metal band 4? is passed round, or partly round, the pulley, 
the chain or band having both its ends attached at or near the end of 
a lever k3, one end being a little apart from the other; to the other 
end of the lever &? a rod or link /? is connected, and this is connected 
to the lay or lathe sword f, or to a lever which may be actuated by 
acam or tappet. If the rod or link 2 be connected to the lay sword 
when the lay moves forward to beat up the weft, it will draw the end 
of the lever ® forward by means of the rod /2, and thus cause the 
chain or band 4? to lock itself to the pulley e%, and cause it and_the 
vibrating shaft f2 partly to turn, thus causing the tension rollers g? to 
tighten the warp and hold it firm whilst the beat up takes place, the 
lathe then moves back and the vibrating shaft or tension roller is 
free or unlocked, so as to yield to the shedding of the loom. In 
order that the chain or band may be always in the same position 
when the lever begins to act upon it, a stud or pin m? is fixed in the 
| chain or band 42, to which is attached a spring n®, the spring being 

for the purpose of drawing the stud or pin, which is fixed in the 
| chain or band against a bracket or stop piece o*. 








| Suprty or Corroy.—We understand that a meeting is to be 
| held in Manchester next week for the purpose of discussing the pro- 
| priety of forming a joint-stock company, the chief object of which 
will Be to buy cotton in India of an improved quality, and ship it to 
this country. It will be recommended that a model farm be esta- 
blished in the East Indies for the cultivation of superior cotton for 
coarse spinning; and another model farm in Australia, where all the 
eotton of the Brazil, Egyptian, and Sea Island qualities can be pro- 
duced. The importance of obtaining a plentiful supply of cotton for 
the manufactures of this country, from as many sources of cultiva- 
tion as possible, all reasoning and prudent men of business acknow- 
leige. A serious dearth of cotton would be to the manufacturin, 
districts as distressing and ruinous as a famine of bread, for capita 
and labour would become unproductive, and insolvency and fearful 
personal suffering would be the result. 

Proposep MINING IN GLOUCESTERSHIRE.—The prospectus has 
been issued of the Moseley-green Coal and Coke Company. The 
objects of this company are to purchase and work what is stated to 
be a most valuable and extensive coal-field, containing 368 acres, 
situated at Moseley-green, in South Gloucestershire, and for acquir- 
ing which very advantageous arrangements are alleged to have been 





made. 
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TO CORRESPONDENTS. 


*,* Volume IX. Tax Enornesr, bound in cloth. is now ready, price 18s. 
“Covers for binding the volumes can be had from the publisher, price 2s. 6d. 
each. 


* We must request those of our correspondents as may desire to be referred to 
6 aes , &c., to send their names and addresses, to 
which, Publishing their inquiries, we will forward any letters we may 
receive inanswer, Such answers, published to catch the eye of an anonymous 
uerist, are in most cases merely advertisements, wh we are sure our 
veaders will agree with us, should be excluded as much as 
column. 
J. K. (Pendlebury).— We will endeavour to give you the information you 
desire in our next number. 
A Sunscriper.—Address Messrs. Bryan Donkin, and Co., Grange-road, 
Bermondsey, or Messrs. Gerard and Macintosh, Aberdeen. 
M. P. (Newport). — We do not know that there is any book published, but ¥ you 
write a note to Mr. J. F. Spencer, Adelaide-place, London Bridge, he is 
able, and will be willing, we are sure, to give you the information you want. 





DILLON’S PLENOMETER. 
(To the Editor of The Engineer.) 


Sir,—Having been confined by indisposition, I have not till to-day been 
made aware that Mr. Dillon had replied to my letter through you, and that 
ina very uncourteous style. He states that I labour under a false impression 
in supposing that my rule is the same as his plenometer. Every one who has 
seen my rule, and the description of his plenometer, are convinced that they 
are similar, so far as he has gone. He says that his plenometer is con- 
structed to solve the following problem, A. B. C. D.” My, rule is calculated 
to solve that and all other trical questions. r. Dillon says he 
received two small books, which he supposes were from me. He must have 
been well aware of that fact, as I wrote to him by the same post by which I 
sent the books, and the letter has not been returned to me. a 

With to what he is pleased to call my “ useless little books,” I am 
glad to be able to state that they have been approved of and recommended by 
four professors, viz., two professors of mathematics, one of astronomy, and 
one of natural josophy, and also by four first-class teachers of mathematics 
as he will find by referring to their certificates at the beginning of the said 


I will not take further notice of anything Mr. Dillon may think proper to 
write on this subject. I hope, sir, you will give this a — in your first 
publication. AUL CAMERON, 

96, Jamaica-street, Glasgow, September Ist, 1860. 





DR. LIVINGSTONE’S STEAM LAUNCH. 
(To the Editor of The Engineer.) 

Sir,—In Tug Enoineer of the 31st ult. I have read with great interest 
Dr. Livingstone’s letter, containing his account of the failure of his little 
steam launch, which, after the sum ee in her construction (generally 
understood to have had no restriction placed on it), should certainly have 
given more satisfactory results than have been attained. 

Remembering that during the dispute with Mr. Scott Russell and the 
. happy family” of directors and others connected with the Great Eastern, 
the Liverpool papers were very free in their remarks and exultation on the 
**jerry work” of the London shipbuilders, I will just call their attention to 
the Doctor’s letter mentioned above, and remind them that those who “‘live 
in glass houses,” &c. 

I shall wait to see what explanation they ye to give to the Doctor’s 
remarks, which, by the way, seem to show t there is alittle “jerry” in 


verpool, A LONDON ENGINEER. 
London, September 8rd, 1860. 





GAS APPARATUS. 
(To the Editor of The Engineer.) 

Sir,—Your correspondent “ Chatteris” has not given sufficient information 
concerning his apparatus to reply confidently to his questions. 

To the first question—I should say it would be much better to use a 
scrubber, as the is cleansed much more effectually than by a simple 
washer. The w: might be connected after the purifiers if desired. 

If he would say how many feet of is passed through the condenser in an 
hour, I might give the information uires. JOSEPH WILLCOCK. 

89, Chancery-lane, London, September 6th, 1860, 





Adverti. ts cannot be g linsertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence. The line averages nine words ; 
blocks are charged the same rate for the space they full. All single advertise- 
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THE CORT CASE. 


Tue case of the family of Henry Cort—“ the father of the British 
iron trade,” and therefore of modern engineering—has been so 
frequently before our readers that its merits and claims are well 
understood by them. Engineers above all others, and particularly 
Mr. Charles Manby, the hon. secretary, and other officers of the 
Institution of Civil Engineers, have cheerfully contributed both 
money and influence towards the support of Mr. Richard Cort and 
his sisters (of the latter of whom but one now survives) in their old 
age. One other appeal has, however, become necessary, owing to 
the premature closing of the Manchester fund, which was so nobly 
commenced by Mr. Fairbairn, and promoted by Mr. Cobden, Mr. 
Bazley, and others. Into the causes of the closing of this fund it 
is unnecessary to enter; suffice it to say, it was closed prematurely, 
but not until it had resulted in furnishing a small annuity to Mr. 
Richard Cort. Mr. Cort is, however, still subject to certain 
liabilities, which have been incurred in his unwearying prosecution 
of the family’s claims; and these have been augmented by the 
expenses of an unsuccessful journey of his to Paris, undertaken 
under the auspices of several English engineers, for the purpose of 
bringing the subject to the notice of French engineers, in which 
object he has unfortunately, owing to accidental circumstances, 
failed. Before leaving Paris, the nature of his visit became known 
to Mr. Cobden, who, with his wonted generosity, at once forwarded 
to Mr. Cort a note, of which the following is a copy ;— 


“Paris, August 25th, 1860. 

“My dear Mr. Cort,—I am very sorry that your visit here should 
have been so fruitless; but your friends must not allow you to be a 
loser by the journey, and I beg you to accept the inclosed. Wishing 
you a pleasant voyage, I remain truly yours, R. Coppen.” 

It has been felt that Mr. Cobden is right in wishing to relieve 
Mr. Cort of these burdens, which, though small in themselves, press 
heavily on a man of seventy-six years of age; and it has been 
decided to raise, if possible, £100 for the purpose of setting Mr. Cort 
free from them. The sum mentioned will suffice for the purpose, 
and we sincerely hope it will speedily be subscribed. In accordance 
with the desire of Mr. Charles Manby and the committee, we have 
ourselves consented to receive the subscriptions, and several of our 
contemporaries have agreed to aid us in promoting the matter. The 
names of numerous supporters of the “ Cort claims,” including sixty 
members of Parliament and one hundred other eminent authorities, 
iron manufacturers and engineers, may be seen recorded in the 
library of the Institution of Civil Engineers. We shall publish a 
statement of what may be sent to us for the purpose. It will 
scarcely be necessary for any to subscribe large sums, and we shall be 
happy to receive contributions, however small. Cheques and post- 
office orders should be made payable to our publisher, Mr. Bernard 
Luxton, Engineer Office, 163, Strand, London. 
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MARINE ENGINES FOR THE ROYAL NAVY. 


IN an article on “ Steam Navigation,” recently published 
in the “ Encyclopzdia Britannica,” from the pen of Mr. 
Robert Murray, of Southampton, there occurs a paragraph 
which may with advantage be quoted here at length. Mr. 
Murray says :—‘ The plan adopted by the Government of 
contracting for their steam machinery with only a few 
favoured and old-established houses, has undoubtedly tended 
to promote conservatism in marine engines, and to repress 
innovations and improvements, the wholesome, though 
often unpalatable principle of competition being, in their 
case, scarcely roused into action. These lord!y manu- 
facturers have nothing to gain, in fact, by breaking new 
ground, being well assured of their accustomed orders from 
the Admiralty, and not caring to raise the question whether 
their beaatifully-constructed machinery might not possibly 
be made to content itself with 60 tons of coal per diem in 
place of 80. In the case of those manufacturers, however, 
who have not the entrée at Whitehall, but who are de- 
pendent upon the custom of the great steam shipping com- 

nies, and other private owners of steam-vessels, who are 

ully alive to their own interests, there exists an active 
competition, and- consequently a strong inducement to 
improve upon the economical performance of their 
machinery. We find, accordingly, that it is this class who 
have taken the lead in the recent steam reformation which 
has now fairly set in.” 

As these sentiments are, in the main, so very similar to 
those which we have more than once expressed in these 
columns, and as they have obtained, through Mr. Murray’s 
influence, a permanent place in an influential work, we have 
cause to be gratified with the circumstance of that gentle- 
man’s estrangement (if we may so speak) from the heads of 
the steam department of the Admiralty. There was a 
time, if we mistake not, when Mr. Murray’s intimacy with 
those persons was sufficiently great to procure for him per- 
mission to publish, in a volume of his, the tabulated results 
of all previous trials of her Majesty’s steamships of war. 
The continuation of these tables, which were refused, we 
believe, to Mr. Murray, appeared a year or two since 
through another channel; from which circumstance we 
infer that he and the Admiralty engineers have not lately 
been on the same terms as they formerly were. However 
this may be, here we evidently have Mr. Murray writing 
with perfect and commendable indeperdence upon a very 
grave question of Admiralty management. 

We are very well acquainted with the grounds on which 
the Admiralty have habitually defended their exclusive 
patronage—now, happily, broken through to a certain 
extent—of the “lordly manufacturers.” They have con- 
tended that it was solely owing to the excellence of the 
engines which these great firms produced, that they first 
resorted, and afterwards continued to resort, to them. 
“ Being entrusted (said they) with the expenditure of the 
public money, and feeling bound to secure with it the best 
results possible, we give our contracts to firms that we can 
fully rely upon; and, although the first cost of our 
machinery may be greater than is absolutely necessary, 
such machinery is cheaper in the long run than if we paid 
a lower price for it in the first instance, and entailed upon 
ourselves continual expenses for the repairs which inferior 
machinery would certainly require. 
our business (they have gone on to say) to advance and 
improve the art of steam engine construction ; but, taking 
the art as it is, we have to avail ourselves of it in the most 
profitable way possible for the benefit of the state.” Nor are 
we by any means prepared to deny that there is much 
plausibility in this mode of reasoning. It happens, howe 
ever, that the Admiralty themselves furnish us with proof 
that it is not to be deemed conclusive, In the matter of 
contracts for shipbuilding operations they systematicall 
ignore it. Mr. White, of Cowes, Mr. Laird, of Birkenhead, 
and other shipbuilders of old standing and professional 
eminence, have sustained as high a reputation for excellence 
of material and workmanship as Messrs. Penn, or Messrs. 
Maudslay ; yet not only is no uniform preference shown 
for these builders, but, on the contrary, new men of no 
established reputation are at the present moment executing 
large orders for the Admiralty, while these builders are 
without Government work of any kind, if we mistake not. 
And this state of things is no novelty in the shipbuilding 
department. For many years past the Government con- 
tracts for the building of vessels have been thrown open to 
nearly the whole of our private builders, and not a few of 
the least influential, and even least proved, establishments 
have had the work intrusted to them. We appeal, then, 
to this feature of Admiralty practice as a sufficient answer 
to the justifications which they have been continually 
putting forward in vindication of their engineering con- 
tracts. 

Last Pp the Admiralty, finding themselves compelled 
to yield to right and reason in this matter, invited tenders 
from numerous English and Scotch firms, and accepted 
some of them. The engines built under the contracts then 
issued are now, we learn, coming in to the various dock- 
yards from the contractors ; and the manner in which they 
are received and reported upon by the engineers in charge 
of these yards will be observed with great interest, a 
somewhat novel mode of testing the workmanship put into 
them, in so far as all close-fitting, steam-tight surfaces are 
concerned is being resorted to, we are informed. This 
consists in filling the whole of the cylinders, valye-cases, 
and other steam-containing chambers with water, and 
then subjecting the fluid to regulated degrees of hydraulic 
pressure. In this way—which we are not prepared to 
characterise as unfair or improper—the tightness of the 
parts, or their want of tightness, is easily revealed. This 
plan has been adopted, we believe, at the expressjinstruc- 
tions of the Admiralty, under the advice (we presume) of 
the engineers at Whitehall, and has been already catried 


t is not primarily | 





out at Chatham, Sheerness, and other dockyards. It is 
not, as we have said, an unfair plan in itself; but we must 
say it is one which requires to be carried out with care and 
discretion, otherwise the makers of the engines may find 
great cause of complaint, and may jastly ailege that ma- 
chinery so treated is exposed to a process of ectuntion 
before it is —— by the Government. 

If we may believe all we hear in different quarters, some 
of the engines already received will not be favourably 
reported upon. Some of them are said to be very roughly 
and imperfectly turned out of hand, having contact surfaces 
which have been formed with no better tool than a common 
file, and on the whole contrasting very disadvan usly 
with Penn’s and Maudslay’s machinery. What truth there 
may be in these statements we are not prepared to aver. 
They come to us, however, from such sources that we cannot 
altogether discredit them. We would, therefore, have those 
engineers who are executing contracts for the Government, 

ut themselves on their guard, It is not in the least degreo 
improbable that there are men at the Admiralty who will 
be very well pleased to discredit their work, in order that 
they may thus put a good gloss —_ their own past pro- 
ings, and prepare the way for a return to the old 
system. We do not wish by this to imply that we suspect 
personal corruption enters, or has entered, into this marine 
engine business. We have no desire to pro te any want 
of confidence in the just spirit or the good intentions of the 
Admiralty engineers. We doubt not they mean well, and 
have allalong meant well. But we know men well enough, 
to be sure, that, when Parliament breaks through a piece of 
professional routine, based upon honest but mistaken views, 
the executive persons concerned are very likely indeed to 
compass its restoration, if that be possible. Hence it is 
that we commend even uncommon scrupulousness to our 
manufacturers in the case before us, 

But, at the same time, we would warn the engineers of 
the Admiralty against a too hasty or ill-considered con- 
demnation of the newly-supplied machinery. Especially 
would we warn them against taking action, or even making 
imputations, in depreciation of any manafacturer or manu- 
facturers, unless their own servants are agreed upon the 
demerits of the engines condemned. It willnot do for Mr. 
Andrew Murray, at Portsmouth, to be accepting one pair 
of engines with approbation, while Mr, Atherton, at 
Woolwich, is rejecting a fellow pair ; or to have Mr, Baker 
rejecting, at Chatham, engines in no way inferior to those 
which Mr, Blaxland aay be accepting at Sheerness. It is 
manifest that no man, or class of men, would quietly submit 
to be injured, either in pocket or in reputation, by the mere 
whims of half-a-dozen engineers forming incongruous and 
irreconcilable opinions in as many different places. If their 
work, or any portion of it, is to be condemned, the con- 
demnation must come from something sounder than the 
prejudices, and surer than the caprices, of a few isolated 
professional men, no matter how able they may be. 

After what we have here said—if we had never said 
anything on the subject before—we shall not be suspected 
of any disposition to make unduly light of the “ conservatism 
in marine engines” which Mr, Robert Murray imputes to 
the monopolistic system upon which contracts for such 
engines have been granted by the Admiralty. Still we 
doubt whether the Admiralty is quite so temeable, or 

reat steam-shipping companies quite so blameless, as Mr. 

urray implies. If we lose sight for the moment of Mr. 
Andrew Lamb’s labours in connection with the vessels of 
the Peninsular and Oriental Company’s steamers—which 
labours have sprung rather from the activity and skill of 
Mr. Lamb himself, than from any stimulus applied to him 
by the Company—we do not find that private companies 
have done nearly so much in promotion of economy as 
might fairly have been expected of them. It is notorious 
that the very first step towards economy—the employment 
of well-constructed boilers—has not even yet been taken 
by many steamship companies; while feed-water heatin 
lo and steam-superheating devices, are sti 
absent in hundreds of private steamships, With regard to 
the superheating of steam, in particular, it is not to be 
denied that the Admiralty engineers have shown them- 
selves more earnest than many influential private companies 
and firms. Mr. Murray himself, in the very sentence which 

recedes what we have quoted from him, tells us that to 
Mr. Wethered’s patent we owe, in a t measure, the 
general awakening of marine engineers to the undoubted 
advantages of the superheating process, which have till 
recently been “so unaccountably overlooked.” But to 
whom is due the credit of making trial after trial of the 
Wethered system, if not to the engineers of the Admiralty ? 

It is well known that it was in Admiralty vessels, and 
in them almost alone, that Mr. Wethered’s repeated experi- 
mentg were performed, and opportunity was affo for 
directing the slumbering minds of engineers to the great 
economy of the superheating process, 

If further evidence were needed of the strange disregard 
of economy which private engineers and private companies 
have manifested, we might advert to the present state of 
the surface condensation question among us. In America, 
surface condensers are in very extensive use; and there are 
few cultivated engineers who do not believe that surface 
condensation, once practically realised in an efficient man- 
ner, would be attended by great economy. We may take 
Mr. Murray’s testimony on this point also. He tells us 
that it is Believed that an economy of about 15 per cent. 
in consumption of fuel would result from the use of fresh 
water in the boilers of marine engines, with a longer dara- 
tion of the boiler, and the saving of much valuable time 
consumed in cleaning, The average duration of boilers 
using salt water does not exceed six years, while those 
using fresh water last eight or nine. Yet, as Mr. Murray 
says, “ the invention of an effective method of surface con- 
densation is still a problem in marine engineering ;” or, if 
this be disputed by Mr. Pirsson, of New York, whose 
surface condenser is so widely used by his countrymen, we 
are at least entitled to say that the adoption of such a 
method of condensation has still to be arrived at in 
English marine engineering. Yet it cannot surely be 


argued that the mere circumstance of most of the Govern- 
ment contracts for marine engines having been given to 
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Messrs. Maudslay and Messrs, Penn, is a sufficient reason 
for the delay of private engineers and companies in respect 
of its adoption, 

The truth is, we must give up this practice of looking 
constantly to Government departments for the initiation of 
engineering improvements, They never have done, and 
never will be able to do, nearly all that the interests of 
manufactures and commerce demand, We will endeavour 
to get from them all we can—to stimulate them all we 
can; but while doing this, let us not forget that it is to 
private enterprise we must look for the progressive econo- 
misation of fuel and steam power. 


THE ACCIDENT ON THE LANCASHIRE AND YORKSHIRE 
RAILWAY, 


THERE are few of our readers who, long before our im- 
poten of to-day reaches their hands, will not have 

come acquainted with the particulars of the terrible 
catastrophe of Monday night, by which eleven of their 
fellow-creatures were suddenly hurricd into eternity, and 
about one hundred others met with injuries more or less 
serious. 

The facts of the case are as simple as they are terrible. 


A large number of persons are brought to Manchester to 
attend the wakes at the Belle Vue Gardens. ‘To accommo- 
date the passengers from Colne and intermediate stations, 
three trains are provided. These three trains start to 
return from the New Bailey Station, one after the other, 
between eleven and half-past eleven o’clock on Monday 
evening. ‘The first train went on, and reached its destina- 
tion in safety. The second train, which consisted, it is 
said, of nearly thirty carriages, and contained about 1,000 
persons, reached Helmshore Station between a quarter and 
ten minutes to one o’clock on Tuesday morning. Up to 
this time all went well. At this station the train parted 
in two, by what means will in all probability never be 
known, It is said that, in stopping the train, the 
rebound of the buffer springs po tie the fracture of 
one of the connecting links. We do not quite see 
through this; it is far more probable that, in starting, 
the link could not stand the sudden drag of the dead 
weight of the heavily-laden carriages behind, and snapped 
asunder, in which view, it might be asked, where were the 
chains? Be this as it may, however, the hinder portion of 
the train immediately commenced its descent on an incline 
which is here stated to be about one in seventy. The 
number of carriages thus detached is differently stated at 
from ten to fifteen ; they contained, however, from three to 
four hundred people. Unfortunately, the third train was 
following in quick succession, the two others, and before any 
steps could be taken to arrest the impending catastrophe, 
the catastrophe took place. As a contemporary says :— 
“The collision was frightful, for three of the carriages 
nearest the point of collision had been thrown into the 
air by the concussion, and had fallen with their then man- 
gled occupants on the embankment. Fragments of the 
carriages had been thrown about in all directions, and the 
roof of one had passed clear over the engine of the third 
train, The engine itself was much injured, but the drivers 
escaped unhurt. The ironwork of the carriages was bent 
up like so much fine wire; and springs were snapped like 
glass. The dead and the dying were beneath the débris, 
the latter. mingling their agonising cries with those that 
were crushed and jammed between seats, under wheels, and 
other equally dangerous positions. The greatest difficult 
was found in extricating some of the bodies ; bat at length 
the work was accomplished by six or seven o'clock. 
Eight persons were removed quite dead, and two others in 
a dying state. The former showed signs either of suffoca- 
tion, or of quick but excruciating death; the latter sur- 
vived only an hour or two, and died at theinn, The 
wounded were found to be suffering from broken limbs or 
contusions, and in several cases both. There were not less 
than twenty-two broken legs, a number which the doctors 
say is unprecedented.” But we need not, however, detail the 
harrowing scene, neither are we disposed to anticipate the re- 
sult of the inquiry which is now being conducted by the 
coroner, There are one or two points, however, to which we 
may shortly invite attention, without prejudice to any party 
concerned, First, as to the efficiency of the connections. 
We are told that stock had been borrowed from the 
Birkenhead, Lancashire, and Cheshire Junction Company, 
and that this stock consisted of the old yellow Chester and 
Birkenhead carriages. Now, if this be true, was suffi- 
cient care taken to ascertain the efficiency of the connec- 
tions, having regard to the fact that these carriages were 
built, and fittings provided, for a very light traffic on a very 
level line of railway? Secondly, we may call attention to 
the gla®ng fact that the brake power was totally ¢nade- 

uate to the extent, and consequent weight, of the train. 

ye are told that the train was provided with three Lrakes, 
one before and two behind. The guard at the rear of the 
train applied his brake, but the second guard couid not 
succeed in reaching his, so that, in fact, a single brake 
alone had to be relied upon to arrest the progress of the 
receding train. Of course this was perfectly useless, as, 
indeed would have been the two under the circumstances. 
We have frequently shown that the great majority of 
railway accidents might have been prevented by efficient 
brake Page There can be no question whatever 
that a due supply of brake power is of the highest im- 
portance in securing the safe working of our railways; and 
yet, strange to say, in the face of this admitted fact, there is 
scarcely a feature in railway management more systematically 
neglected. Itis not as though there were great difficulties 
in supplying the desideratum. There are numerous systems 
of brake, many of them of a perfectly practicable character, 
which might be adopted with immediate advantage ; but 
there appears to be an indisposition on the part of our rail- 
way companies to avail themselves of the means supplied 
to their hand, an indisposition which can, we fear, be alone 
removed by a succession of accidents, such as the one which 
has just occurred. We shall abstain from further observa- 
tions until we have before us the evidence to be given at 
the inquest, 





FIRE-ALARM TELEGRAPHS. 


In London alone we have every year upwards of a thou- 
sand accidental fires, nearly a score of which are fatal, and 
which involve an average destruction of from 20 to 40 lives 
perannum. Last year there were 1,089 such fires, 14 of 
which were fatal; the lives lost at them were 27, The 
year before (1858) the numbers were even greater than 
these, the whole unmber of fires being 1,114, of which 16 
were fatal, the lives lost being 38. From the statistics 
which Mr. Baddeley publishes annually in a contemporary, 
we learn that a very large proportion of these fires have to 
be extinguished by the fire brigade, and that the announce- 
ment of a still larger proportion has to be made by 
strangers, or unofficial persons. Last year no less than 407 
out of the 1,089 required the presence of the brigade; 
while the “firstcall” ata fire engine station was given 
by strangers in 785 cases. Most of these metropolitan fires 
occur during the dark hours. In 1859, in the first hour of 
the morning, there were on an average 75 fires ; but in the 
first hour of the afternoon 25 only. In the second hours, 
the numbers stood 68 and 25; in the third, 51 and 22. 


About four or five o’clock, the morning and evening | 


numbers became equal; and after this they decrease with 
the advance of morning, and increase with the advance of 
night. Now, it is a most striking fact that, owing probably 
to this excess of night fires, we have never yet adopted in 
London—or, so far as we know, in any part of the United 
Kingdom—a well-devised and well-understood system of 
signals for communicating alarms of fire instantaneously. 
We trust almost entirely and exclusively to the barbarous 
method of letting the fire burn and blaze until it is seen 
by the firemen at their several stations. Only during the 
last week we have had a devastating fire take place in a 
large shipbuilding and engineering establishment — the 
Thames Ironworks, at Blackwall—and the newspaper 
reporters significantly (perhaps sarcastically) tell us that 
numerous engines were soon on the spot, because, from the 
magnitude of the fire, it was seen all over London! And 
we are constantly hearing similar statements made. So 
imperfect and sluggish are our means of conveying the 
intelligence of fires to our firemen, that we actually con- 
gratulate ourselves in this manner when a fire speedily 
rages and blazes high, because a knowledge of it will thus 
be quickly communicated ! 

We need not, we presume, — much time, or take 
much trouble, in showing that this is a most wasteful and 
disgraceful state of affairs, Every one knows that a fire in 
a city is one of those things which requires the most prompt 
and efficient measures. To save a minute is to save a 
building ; the loss of half an hour is the loss often of 
thousands upon thousands of pounds. We have known 
many cases, during the last year or two, in which the 
instant and vigorous action of a single amateur brigade 
has saved much valuable property. We allude to the 
volunteer brigade which Messrs. Brown, Lenox, and Co., 
have established at their anchor and cable works, Milwall, 
under the charge of their foreman, Mr. W. Roberts. 
Repeated instances have come to our knowledge, in each 
of which the prompt presence of this brigade, on the Isle 
of Dogs, has been most successful in staying the progress 
of fires, the extensions of which would have been great 
calamities, In one instance immense stores of highly 
combustible materials were saved, when the loss of another 
minute would, in all probability, have been followed by 
their utter destruction. No thoughtful person, in short, 
can doubt that the swift announcement of city fires is a 
most humane and necessary thing. 

It must be plain to every reader, then, that the electric 
telegraph furnishes us with an agency fo which we ought 
to resort, on a large and general scale, in all our great 
cities, for this purpose. We should be driven inevitably to 
this conclusion, even if we had no experience to appeal to. 
But, as it is, we have a grand example to guide us—one 
which we are proud and happy to acknowledge—in the 
fire-alarm system of the United States. This system was 
originated in the city of Boston, in 1852, by Drs. W. F. 
Channing and M. G. Farmer, and a very good detailed 
account of it is given in Mr. Prescott’s work on the electric 
telegraph, lately published in that city. In Boston, this 
gentleman tells us, the fire-alarm telegraph has been in 
successful operation for nearly eight years. A “star of 
wires” radiates from the top of the City Hall. These are 
signal circuits, connecting into one system fifty signal 
boxes scattered over the city, the alarm circuits leading to 
bells in twenty-three belfries on churches, schools, and 
engine houses. All the bells in these are struck by means 
of a clock movement in a central station. For the sake of 
economy in battery power the current of a magneto-electric 
machine is thrown into four alarm circuits separately, but 
in rapid succession at each blow. Practically, the bells 
strike together, or as nearly so as is desirable. At 
night, sometimes out of the profoundest stillness the 
district number of a fire will strike upon the ear, Mr. 
Prescott tells us, in a chime of perhaps eight or ten bells, 
their sounds coming in one after the other in proportion to 
their distances from the ear, but always in an invariable 
succession at each blow. Then the alarm ceases, and the 
whole city is silent again. The operator at the central 
station is sometimes able to throw the bells on, and tap 
back to the signal-boxes before the originator of the alarm 
has ceased to turn hiscrank in the immediate neighbourhood 
of the fire. As soon as the bells strike, groups of persons 
cluster around each signal-box to listen to the tapping of 
the station number, and it is soon known to the whole fire 
department exactly where the alarm originated. The 
heaviest hammer in the system at Boston weighs 100 lb., 
and is worked by what is known as the “ Cochituate 
water,” at an expense of a gallon of water per blow, the 
hammer being tripped by telegraph; an electro-magnetic 
escapement, invented by Mr. Farmer, being employed for 
the latter purpose. By means of the electric current and 
the pent-up water, this bell, and the others associated with 
it, may be rung in measured strokes from the beginning to 
the end of the year, by the pressure of the finger upon a 
telegraph key a hundred or a thousand miles distant. 


“ The bells were rung,” says Mr. Prescott, “ not long since, 





from Portland, and the Superintendent of the Fire-Alarm, 
Mr. J. B. Stearns, had made arrangements to have them 
rung by telegraph from London, just as the’Atlantic cable 
failed.” This shows the efficiency of the Boston system. 

In the tolling of the Boston bells, combinations of 
“strokes” are employed for indicating particular districts, 
so that the bells as well as the signal-boxes indicate to all 
the locality of a fire. In illustration of the working of the 
system we may with advantage quote a few additional 
lines from Mr. Prescott :—‘ As I write these words,” he 
says, “ the bell of the South Congregational strikes dong, 
dong, dong,—dong, dong, dong,—dong, dong, dong. No- 
body has unlocked the church door. . . . Thanks to 
Dr. Channing’s Fire-Alarm, the bell is informing the south 
end that there is a fire in district dong, dong, dong,—that 
is to say, District No. 3. Before I have explained to you 
so far, the ‘ Eagle’ engine, with a good deal of noise, has 
passed the house on its way to that fated district. An 
immense improvement this on the old system, when the 
engines radiated from their houses in every possible direc- 
tion, and the fire was extinguished by the few machines 
whose lines of quest happened to cross each other at the 
es place where the child had been building cob- 

ouses out of lucifer matches in a paper warehouse. Yes, 
itis a very great improvement. All those persons, like 
you and me, who have no property in District dong, dong, 
dong, can now sit at home at ease.” Mr. Prescott re- 
commends that a combination of long and short “strokes ” 
(this word being here used with a double meaning), strictly 
— to the “dot-and-line alphabet,” should be em- 
ployed in sounding the bells, so that the exact position as 
well as the district, of a fire may be rung out in the ears 
of all the city. 

Here, then, we have an actual fire-alarm telegraph 
system, which, if not exactly suited for our imitation, is 
complete and efficient, and may, at least, be taken as an 
evidence of what may be done in this matter. How 
strange it seems to revert from the contemplation of the 
Boston system to Mr, Baddeley’s last report, and read, 
“in 15 cases” (15 out of 1,089!) “calls to fires in the 
suburbs have been transmitted more rapidly by the 
electric telegraph.” Truly, our transatlantic brethren and 
sons have gone ahead of us in this fire business, and set 
us an example which we cannot neglect without increasing 
our discredit. 

It may be well to add that there is one other instance in 
which the men of Boston have put the telegraph to a better 
use than ourselves, namely, in the indication of exact noon 
time to the citizens. We have not yet got beyond dropping 
a ball at the Greenwich Observatory, and another in the 
Strand. * But at Boston arrangements have been made by 
which uniform time is given to the inhabitants every day 
at noon by means of the fire-alarm telegraph. An exact 
chronometer is placed in the circuit, which sends an electric 
current every day at precisely twelve o’clock, and causes 
the hammer attached to the bell upon the “ Old South” to 
strike one blow. This gives the inhabitants an opportu- 
nity of regulating their time by a correct standard, and is 
certainly a great improvement upon our system. 








PROFESSOR WAY’S ELECTRIC LIGHT, 


THE passengers over the Hungerford Suspension Bridge, 
and on the Lambeth strand, on Monday evening last, were 
enabled to witness the effect of the electric light, invented 
by Professor Way; the brilliant flood from which issued 
from a window on the north side of the river, bringing into 
startling relief every object it encountered. This light 
differs in character from that produced through electrical 
ager.cy by means of charcoal points, and from the lime- 
light, principally in its great volume, appearing, not as a 
single vivid point, but as a focus of considerable dimen- 
sions. It is of an intense white colour, with a tinge of 
green. The effect of its intermission was very striking ; 
the glare of broad daylight being suddenly exchanged for 
darkness, rendered visible by the moon looking unusally 
dim and red by the effect of the contrast. Proceeding to 
the locale whence issued the illumination, the arrange- 
ments were kindly explained by Mr. Thomas Evans, who 
had charge of the apparatus, and subsequently by the 
Professor himself, and we are thus enabled to afford our 
readers some information respecting the arrangements for 
producing this light, concerning which little is generally 
known. A fine stream of mercury, which can be regulated 
according to the battery power and the volume of light 
required, passes from an upper into a lower reservoir, and 
is made to conduct the electric current, by means of which 
it becomes intensely heated and partly dissipated in vapour. 
The vaporised mercury becomes subsequently condensed, 
and proceeds to the lower reservoir, whence it again issues, 
when the upper reservoir is exhausted and the apparatus 
reversed. The evolution of light by the passage of the 
electricity through the fluid conductor appears, however, to 
be due, not alone to the heating effect, but also, as in the 
case of the light from charcoal points, to the intensity of 
the current employed. This fact, which is of interest in 
explaining the phenomenon which takes place, was pointed 
out to us by Mr. Fuller, the electrician of the Silvertown 
Telegraph Cable Works, and was confirmed by an ex- 
amination of the battery employed, which, contrary to our 
anticipation, was an intensity, rather than a quantity, or 
heating arrangement. The employment of the mercury 
stream, as a conductor, fulfils conditions which would 
probably be wanting in any other substance which 
could be used for the purpose of obtaining light by similar 
means. Thus, although some illuminating effect may 
be produced by heating platinum wire to whiteness 
by a quantity current, this conductor is deficient in those 
je eth which enable us, by means of tension electricity, 
to obtain light from charcoal points, interrupted metallic 
conductors, and the mercury stream of Professor Way. 
If, on the other hand, we interrupt the wire, we obtain the 
electric spark which appears in making and breaking con- 
tact with mercury ; but we fail to produce the heating 
effect upon the conductor, to which the illuminating power 
is partly due in the arrangement under notice. It is 
obvious, moreover, that the constant renewal of the con- 
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ductor renders it possible to employ a current of any degree 
of power, and which would otherwise inadmissible. 
The vertical mercury stream must be considered as 
composed of a multitude of conducting globules separated 
by an imperceptible interval, and thus affording the vivid 
spark which occurs in making and breaking contact with 
the metal. This hypothesis affords an explanation of the 
fact, that an equal illuminating effect cannot be obtained 
with a horizontal stream of mercury, although the latter 
may be heated to an equal degree. It should be observed, 
that the apparatus of Professor Way, which may probably 
before long be employed in lighthouses and for signalling, 
is rendered air-tight, so as to preclude the —— of 
any injurious effect arising from escape of the vaporised 


mercury. 


ANNUAL REPORT OF THE METROPOLITAN 
BOARD OF WORKS. 


Tue annual report of the Metropolitan Board of Works has just 
been issued, from which the following are extracts :— 

“The board have to state that during the year which has elapsed, 
they have directed their continued and anxious attention to the pro- 
secution of important works, and, notwithstanding the strike of the 
workmen, the great increase in the iy of building materials, the 
long continuance of heavy rains, and the operation of other causes 
calculated to impede the execution of extensive public works, their 
progress upon the whole has been of a decidedly satisfactory 
character. 

“The northern high level sewer is fast approaching completion. 
The line will extend from near the foot of Hampstead-hill to a point 
on the river Lee, near Old Ford, being with the branches about eight 
miles in length. When finished it will complete the interception of 
the waters descending from the high grounds of Highgate and Hamp- 
stead, and, while effecting a general improvement in the local drain- 
age throughout its entire length, it will relieve Hackney and the 
adjacent districts from the evils arising from the foul condition of 
the — watercourse by which they were intersected. 

“ The high level sewer south of the Thames was commenced on 
the 26th of December, 1859. This work will extend from High- 
street, Clapham, to Deptford-creek, a length of about 9 miles 
2,940 ft., traversing in its course Stockwell, Camberwell, Peckham, 
and New Cross. 

“The course which will be ultimately selected for the low level 
sewer north of the Thames will depend upvn the decision at which 
Parliament may arrive with respect to the embankment of that river. 
The board have on former occasions expressed the opinion that it 
would be most en to construct this sewer in conjunction with 
a Thames embankment, but whether that can be accomplished or 
not, depends on the provision which may eventually be made by 
Parliament for defraying the cost of the embankment. As the period 
within which the main drainage works are to be finished is fixed by 
act of Parliament—namely, the 31st of December, 1863, it becomes 
of extreme urgency that an early solution of this important question 
should be arrived at. 

“Among the works of the board a wrought-iron tubular bridge 
has been constructed over the Limehouse-cut of the River Lea 
navigation in connection with the Victoria Park approach. 

“The board have directed their attention to the disposal and 
utilisation of sewage-matter, and, though nothing has been sub- 
mitted to them which enables them to speak with any definiteness 
upon the subject, they are willing to hope that the period may not 
be far distant when some satisfactory results may be arrived at 
which may augment the means at present available of adding to 
the fertility of the soil, and at the same time become a source of 
revenue to the ratepayers. 

“As regards the Southwark and Westminster communication the 
board have proceeded with as much expedition as was practicable 
for obtaining possession of the property required for the improvement. 

“The ground for the Covent-garden approach has, with one 
exception, been entirely cleared. The claims for this property 
amounted to £157,725 17s. 8d., which have been settled for 
£92,849 14s, 8d. 

“During the year the board contributed to the cost of improve- 
ments promoted by the Commissioners of Sewers for the city of 
London and Westminster District Board by the purchase of pro- 
perty for widening and otherwise improving the following localities: 
—Upper and Lower Thames-street, Fetter-lane, Budge-row, Leaden- 
hall-street, Little Knightrider-street, Sise-lane and Budge-row, 
Bread-street and Old Fish-street, Lawrence-lane and Cheapside, 
Primrose-street, Queen-street and Maiden-lane, and Rochester-row, 
Westminster. 

“Towards the end of this year the new offices for the board will 
be finished, and the improved passage into St. James’s Park from 
Spring-gardens completed. 

“The receipts of the board during the year ending 25th March, 
1860, amount to £670,193 14s. 7d., while the payments during the 
same period amounted to £594,288 14s. 8d.” 














Harpours or Reruce.—The following is the report of the 
select committee appointed to inquire how far it may be practicable 
to afford better shelter to our ship ing upon our coasts than is at 
present afforded, by the adoption of some plan for the construction 
of breakwaters and harbours less costly and better adapted for 
certain localities than the system of solid masonry hitherto in use, 
aud whether any such plan appears likely to be also serviceable for 
the improvement of our national defence, and to report to the 
House:—“ The committee have met and considered the subject 
matter referred to them, and have examined several witnesses in 
relation thereto, and various designs of floating and other break- 
waters have been laid before them. The committee feel the im- 
portance of seeking every means by which barbours and breakwaters 
of a less costly construction than those at present in course of for- 
mation could be placed on various parts of the coast. They have 
taken much evidence on this subject, and have had their attention 
especially called to floating breakwaters, of which several plans have 
been submitted to them. Upon the advantages to be derived from 
these constructions the evidence is conflicting. The committee are 
not prepared to recommend that the Government should undertake 
the task of constructing breakwaters on these principles, but, looking 
to the vast cost of harbours constructed upon the systems hitherto 
in use, they are of opinion that a moderate sum may be advan- 
eously expended by Government in testing any plans which may 
offer a probability of important results in great future saving of 
money, and in giving protection to life and property in various 
localities. To carry this object into effect, the committee recommend 
that a sum, not exceeding £10,000, be placed at the disposal of the 
Admiralty. The committee have received evidence on the question 
of the deposit of silt in the large harbours now under construction. 
Some witnesses have stated that these harbours are gradually 
deteriorating from the accumulation of silt. The hydrographer of 
the Admiralty has, however, informed the committee that at Dover, 
Portland, Plymouth, and Kingstown, recent soundings show that 
there is no deposit. The slight — of a few inches at Holyhead 
uge Harbour may, it is stated, fairly be attributed to the millions 

of tons of stone, fresh from the quarry, that have been tipped into 
the sea in the construction of the breakwater, and that this cause of 
deposit will consequently cease when the works are brought to a 
. The committee further recommend that the attention of the 
Admiralty and Board of Trade should be invited to this important 
subject, to consider whether any facilities can be given to public 
bodies or to private companies who may desire, at their own risk, to 
improve our harbours, or to give increased protection to our coasting 
trade. x. bo —. have directed the minutes of evidence 
bare — om, ane with an appendix, to be laid before your 








SCOTTISH MATTERS. 


Tue following interesting sketch of the rise and progress of the 
iron trade of the West of Scotland was given, a day or two since, 
by Bailie Fowler, at a dinner in honour of Mr. James Reid, of 
Galderbank. Mr. Fowler said, towards the end of the last century, 
the first ironworks in Scotland were established by the Carron Com- 
pany, and Dr. Roebuck and the immortal Watt were engaged in the 
establishment of those works. At that time the chief produce of the 
works was cannon for the Government service. Many of them must 
have heard a good deal about short and long carronades, the cannon 
taking its name from the works. They knew the great value which 
those instruments of destruction were. They were the means of 
supporting this country in a long war, and ultimately hurled the 
greatest despot that ever ruled from the throne of his power. The 
long and short carronades had done their work, and had gone to the 
tomb of all the Capulets. Much more powerful instruments were 
now produced. We had the Armstrong, Whitworth, and other 
powerful guns, but he earnestly hoped they would never be applied 
to the same use as the old carronades were. It was towards the 
advent of the present century that the manufacture of iron became 
of great importance. Various works were established in several 

arts of the country. He found that in 1806 the number of furnaces 
in blast was 18, the produce was 22,840 tons, and the price was £7 
a ton. In 1813 the number of furnaces was the same, the pro- 
duce was very similar, and the price was £8 a ton. But in 
the year 1823 an advance took place in the construction of 
the furnaces, so much so that there were then 22 furnaces in 
blast, the produce was 30,500 tons, and the price had fallen 
to £4 15s. In 1833 the number of furnaces was 31 (an addition 
of 9), the produce was 44,000, and the price fell to 4216s. He 
fancied the low prices then must have arisen, as rae | of them 
remembered, from the commercial panic which existed in all branches 
of trade in 1833-34. In 1843 a most wonderful advance took place 
in the production of iron. In ten years the furnaces doubled. In 
1843 they amounted to 62; the produce was no less than 248,300 
tons; the price suffered consequently, and fell to £25s. Ten years 
later, another most extraordinary addition was made to the iron 
trade. The number of furnaces in 1853 was 114, the produce 
740,000 tons, and the price £3 1s. 6d. In 1854 the number of fur- 
naces was 116, the produce 750,000 tons, and the price £3 19s, 6d, ; 
in 1855 the furnaces numbered 121, the produce was 870,000 tons, 
and the price £3 10s. 8}d.; in 1856 the furnaces numbered 123, the 
produce was 870,000 tons, and the price £3 12s. 34d.; in 1857 the 
number of furnaces was 128, the produce 918,000 tons, and the price 
£3 9s. 2d.; in 1858 the number of furnaces was 129, the produce 
970,000 tons, and the price £2 14s. 4d.; and in 1859 the number of 
furnaces was 125, the produce 980,000 tons, and the price £2 Lis. 9d, 
The production at this moment was about 20,000 tons a week ; in fact, 
there was as much iron produced in one week now as was produced 
in a whole year in 1806. The total produce of the United Kingdom was 
about 4,000,000 of tons annually, and the proportion that Scotland pro- 
duced was one-fourth, viz., 1,000,000 tons, which was highly creditable 
to the enterprise of Scotland. In many respects we were dependent 
on foreign countries for the raw materials of our produce; but the 
iron trade was a trade of our own. We did not require to go to 
foreign countries for the raw material—it was at our doors; and we 
could not walk a mile into the country without treading on an inex- 
haustible supply of iron and coal. Again there was not more than 
170,000,000 tons exported from the Clyde annually, and hence a 
large portion ‘of the pig iron was manufactured by ourselves in 
various ways. In this way a large amount of money was put into 
circulation, and a great amount of comfort bestowed upon the 
population at large. He could not omit to mention a circumstance 
which gave a great impetus to the trade in plate iron, namely, the 
invention by two very eminent men in Glasgow of the construction 
of iron steamships for the deep sea. That discovery was first made 
on the banks of the Clyde, and by two very able men, of whom we 
were deprived while they were in the spring-time of their life— 
David Tod and John Macgregor. These two men constructed the 
first deep sea steamer which was known, and the vessel went from 
the Clyde. They thus laid the foundation of the great trade in the 
Clyde, and they all knew with what success it was being now 
carried out. There was no port in the world which, if it wanted a 
first-class iron steamship for speed or strength, but must come to the 
Clyde for it. 

Two disastrous accidents have occurred in Scotland. On Friday 
morning one of the large boilers at Dundyvan {Ironworks exploded 
with dreadful force, causing the instantaneous death of four of the men 
employed, and severe injury to several others, The second accident 
was a collision between two engines, on a single line worked by the 
Caledonian Railway from Beattock station to the 42-mile post from 
Carlisle. The driver of one of the engines was killed on the spot, 
and the fireman was seriously injured. It is a law to all the employés 
that no train should pass along this line without being piloted; but 
in the present case it is stated that the engine whose driver was 
killed had proceeded without the authority of a pilotman. 


The shipments of pig iron from Scottish ports are now on a more 
liberal scale. The usual return is appended :— 





Foreign. Coastwise, Total, Same week 
last year, 

Ports. Tons. Tons. Tons, Tons. 
Glasgow .. ee 3,008 .. 1,561 + 4,569 ,, 4,862 
Port-Dundas ee — + 125 oe 125 .. 2038 
Greenock .. ee ee None. eo oe - 
Port-Glasgow ., oe None, oe ee - 
Bowling .. co §©=—6 SY we 985 ee 1,366 .. _— 
Ardrossan .. o. Ve wt 3,962 oo G6 . Glee 
Troon oe ee — 325 ee 325. 125 
Ayr.. ee oe — 630 es 630 .. 85 
Irvine oo ee -» No return. ., om 68 
Grangemouth ., 850 .. 200 oo 1,080 .. 655 
Leith 220 65 oo 285 .. 655 
Burntisland No return. .. - 
Alloa (South) .. 40 .. 74 on 14. = 
Alloa (North) .. -- No return, .. ee 330 
Bo'ness .. « 107 « 390 eo 557 .. 704 
Morrisonshaven .. + No return. .. oo _- 
Total «. 5,385 8,367 13,752 18,369 


Messrs. Woodrow and Son, in their circular issued on Saturday, 
observe :—‘* Scotch pig iron being a speculative commodity, is 
subject to the influences that would not easily affect it were it en- 
tirely left to its legitimate uses ; hence it is that the weather at the 
present season has exercised more control over our market than 
those causes which, at other seasons, would assuredly have given an 
impetus to speculation. ry = the exports for the past month 
are above the average of the last five years, they have failed to 
arrest the downward tendency of prices, induced by the inclemency 
of the weather. In the beginning of the month the market was 
steady at 52s. 9d. to 53s. cash for mixed Nos. ‘ warrants ;’ at the 
close there were sellers at 50s. 10}d. cash; and although there were 
frequent interruptions to the decline, with a recovery of 3d. to 6d. 
per ton, yet, as they could all be traced to ‘ barometrical’ influence, 
they were of short duration. The highest price of the month was 
536., the lowest 50s. 9d., and the average 51s. 10}d. against 52s. 10d 
in August, 1859.” 

The Caledonian and Dumbartonshire Junction Railway dividend 
for the past half year is to be at the rate of 4} per cent. per annum, 
carrying forward £945. The Edinburgh, Perth, and Dundee Rail- 
way dividend for the past half year is to be at the rate of 4 per cent. 
2d annum, leaving a surplus of £474 19s, 6d. Messrs. Tod and 

egregor have launched from their building — at Meadowside 
Partick, an iron steam yacht, named the ‘Thule, for Mr, James 
Anderson, managing director of the Peninsular and Oriental Steam 
Company. The Thule is the second yacht of the kind built for Mr. 
Anderson by Messrs. Tod and Macgregor. Her dimensions are :— 

gth of keel and forerake, 139ft.; breadth, 23 ft.; depth, 18} ft. ; 
and measures 352 tons o.m. She will be screw propelled by direct 
acting —s of 80-horse power, and is expected to be a very quick 
sailer. She is most comfortably fitted up, her dining cabin being 





16 ft. square and lofty, and has very fine sleeping accommodation 
This is the fifth screw steam yacht of a large class which Messrs. 
Tod and Macgregor have built within the past few years. She is of 
a most beautiful model, and altogether will do great credit to the 
far-famed Clyde. 
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TRAFFIC RETURNS. 


Week This Same Mileage. 2 
[ending Week. 1859, 1860. 1850 
6 65 


Belfast and Northern Counties .. Sept. 1 1,395 1,286 

Birkenhead, Lancashire, & Cheshire ,, 2 2885 3,022 83 334 
Bristol and Exeter .. .. .. .. Aug.26 — 7,826 125 118 
Caledonian .. .. .. .. o « Sept. 2 = — 2193 219 
Cornwall s ce oe oe oe oe Aug. 26 1,439 1,200 633 534 
Cork and Baiifion - o» Sept. 1 370 277 20 


Cork, Blackrock, and Passage o 6 8 297 435 «68k OG 
: *S ady.250©0 (87358 


DMD os 20 80 «6 6 ce 

Dublin and Belfast Junction .._.. Sept. — 

Dundee, Perth, and Aber. Junction ,, 1,653 1,008 31 381 

2 1,809 1,501 122 192 

pe = 2a 

Dublin & Wicklow & Dub. & Kingtn, _,, 

East Anglian .. .. 

Edinburgh, Perth, and Dundee ,, Sept. 2 3,750 3,063 

Glasgow and South-Western .. .. 3 


10 & = nero rere 


Dundalk and Enniskillen. . 

Dublin and Droghed: 2,023 1,784 62) 62 
2,628 2,591 

‘ co cs ce AMS 67 

Eastern Counties and East Union., Sept. 

Edinburgh & Glasgow & S. Dunfer. Aug. 26 6,940 6,658 142 142 


Great North of Scotland... .. 2. Aug. 25 1,704 1,648 58 
Great Northern .. .. se ss os 55 26 28.466 24,483 283 983 
Great Southern and Western,, .. Sept. 1 ,8,301 6,802 820 996 


Great Western es 90. 06 a 36,675 33,981 470 
Shrewsbury and Birmingham = 2,165 2,108 2 ot 
Shrewsbury and Chester .. ..  ,, 8,857 3,378 46 

Irish South-Eastern .. .. . = bell _ om 

Lancashire and Yorkshire .. .,  ,, 42,702 36,870 89, 

Llanelly Railway and Dockyard ..  ;, 570 O47 48 

London and Blackwall .. .. .. 4, 1,875 _ 1,830 6 

London, Brighton, and South Coast ,, 20,352 20,317 2 

London, Chatham, and Dover mt 3y 354 105 


London and North-Western .. 
London and South-Western .. 


855 
90,059 84,130 950 9364 
21,838 20,370 889  g39 


London, Tilbury and Southend ., Aug. - 2,520 424 445 
Manchester, Sheffield, and Lincoln, Sept. 12,238 10,483 1788 1734 
Manchester, 8. Junc., & Altringham _,, 1,144 927 8 8 
Maryport and Carlisle .. .. .. Aug. 1,152 1,228 2% 28 
Midland... .. oe es eo es .. Sept. 43,555 88,423 O14b o14g 
Midland Great Western .. rl 4,263 4,444 177 477 
Newcastle and Carlisle re 3,778 8,382 78) 78 
Mesth Britis 4. cc 0c 0s 6 »” 6,506 6,985 174 176 
North-Eastern .. .. 2 ss os 99 45,234 99,083 704 766 
Newport, Abergavenny & Hereford — = —_ =< _ 
North Staffordshire Rail. and Canal Aug. 7,803 8,107 246 233 
St. Helen's C. and Railway .. .. Sept. 2144 1,841 82 32 


1971 61 61 
8,571 3,512 50 60 
4.160 4,110 3 115 


Shrewsbury and Herefo oe 08 

Scottish Central .. .. .. o. os 9 

Scot. North-Eastern (late Aberdeen) Aug. 2 
co 00 0s ce ce BG 


Brome tom tone rote Soro Rom BD eo1on 


South Devon mn 2 = 4,163 7 7 
South Eastern .. .. ss os os 9 1 28,308 27,284 

South York and River Dun. .. . 2 = 2,747 118 

South Wales.. .. 4. .. oe o Aug. 25 8,025 7,440 1713 1713 
Taff Vale aes a lUrlUlUlCU 
Ulster .. .. oo « os of o Sept, 2 1,770 1,626 36 936 
Vo ke ea ae ee - -~ pe pod 
WRGMMD .. «6 «0 « 5 8 = 1,802 26h 254 
Waterford and Kilkenny... .. .. 4, 1 378 sel 31 BL 
Waterford and Limerick .. .. .. 5, 1 1,802 1247 77 [7 
West Hartlepool H. and Railway .. Aug. 81 5,169 8,727 

West Midland (late Oxford, Wol.) Sept. 2 7,724 6,614 162 144 
Whitehaven and Furness... .. .. Aug.26 0 — 626 30 
Whitehaven Junction ., .. «. 4, 26 - 6s 12 #12 


COLONIAL AND FOREIGN. 


Buffalo and Lake Huron.. ., .. Aug. 17 729 $98 161 161 
Dutch Rhenish .. .. .. .. « » SL 4,755 4,487 109 100 
Eastern of France (late P. and§.).. ,, 18 652,360 54,885 1050 1008 
Grand Trunk of Canada .. .. .. >, 18 10,766 8621 970 880 
Great Luxembourg .,_ .. .. .. Sept. 2 3,068 2489 128 122 
Great Western of Canada.. .. .. Aug. 24 7.902 7,185 345 346 
Northern of France .._.. .. «. 4, 18 51,020 54,918 602 600 
Orleans, Bordeaux and Branches.. ,, 18 65,328 61,926 922 922 
Paris, Lyons and Mediterranean .. ,, 18 : £4,460 874 848 
Sambre and Meuse .. .. .,. _ a. 1,088 68 68 
Western and North-Western .. .. ,, 18 48,456 657,487 748 721 
West Flanders .. «+ «» Sept. 1 — 1,066 75 7% 


Demerara fortnight ending ni nie = om pa _ 





Wreck snp Heavy Loss.—A new iron steamer, Dredger, of 
210 tons, and valued at £35,000, was totally lost last week, on her 
way to Carthagenia, at Penrhyn Point. She was towed out of the 
Ribble by a small steam tug, which was not of sufficient power, and 
she broke away, and struck upon a rock, and sunk in deep water. 
The crew had a narrow escape. It is stated that she is only insured 
for £10,000.— Observer.—Another of these vessels, says the Liverpool 
Albion, recently put into Beaumaris unmanageable. Her rigging 
was slack, the vessel was very low in the water, and when there was 
any sea she rounded to, and the immense mass of overhanging 
machinery on her deck made her roll awfully. How the men ever 
ventured to sea in such a craft is a wonder. 


Practics with A BLakeLty Canxon.—Captain Blakely lately 
tried a 10-pounder cannon, rifled and manufactured on his now 
well-known plan, on the Crosby beach. Out of four shells fired at 
a target placed at 1,300 yards’ distance, two struck it. The eleva- 
tion required was exactly 2 deg. With 3 deg. the shells ran 
alinost exactly a mile with great accuracy, four falling within a few 
feet of each other; two others, however, fell about 25 and 50 yards 
further. Still this was admirable practice, for we must remember 
that at 3 deg. elevation Mr. Whitworth’s 12-pounder varied in ran 
from 1,506 to 1,828 yards, The ricochet of each shell was pone 
observed, and the second grazes were found so close to the line of 
fire, and to each other, that Captain Blakely may be said to have 
overcome the difficulty of ricochet firing with rifled cannon, A 
15-pound solid shot, from the same gun, ranged no less than 2,100 
yards wth 3 deg. of elevation.—Albion. 

Tue Asiatic, AMERICAN, AND Russian TELEGRAPHIC SCHEME.— 
The failure of the attempts hitherto made to connect America with 
Europe by a telegraphic system have not altogether discouraged the 
hope of the oventaal sealloation of the original project. In addition 
to the Shaffner and other schemes of deep sea —_ cables, Mr. 
Perry Collins, formerly United States commercial agent at the 
Amoor river, is boldly pushing his great scheme for uniting St. 
Petersburg, Moscow, &c., direct with San Francisco, telegra hically. 
The Russian Government is eagerly pushing it; the Canadian 
Parliament has freely granted permission so far as the line will pass 
through their territory. The Russian-American Telegraph Company 
is the title adopted. The Russian Government propose to keep the 
line, as far as their territory is concerned, like all their other tele- 
graphs, entirely in their own hands. Their part of the work is 
already pretty well done—there being 1,000 miles of telegraph line 
constructed directly eastward from Moscow to Perim, while another 

art is being constructed further east across the Ural Mountains to 
katarineburg, with the design of extending it to the Amoor river. 
It has granted to Mr. Collins the initiatory surveys from the Amoor 
river eastwardly, so far as the Russian possessions are concerned, 80 
that if it do not see proper to continue the line to the mouth of the 
Amoor river, he may be prepared to fill up re = It is pro 
to extend the line hong the Amoor either by the western coast of 
the Sea of Ochotsk to Kamschatka, and thence by Behring’s Straits 
into Russian America, stretching down along the coast of Fran- 
cisco, or else by and down the Island of Saghalien across the 
Strait of La Perouse into the Japanese Islands, with a branch line 
to Hong Kong, and up north by the Kurile and Alentian Islands to 
Russian America. e distance from San Francisco to the Amoor 
river will be about 6,000 miles—half way to Moscow; and the 
total cost of the line to be done, independent of the Russian, 
will be about two millions of dollars. 
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Norrn Arianric TeLecraPn.—A letter from Captain Allan 
Young, dated Haldersvig, August 7th, states that the Fox was on 
the point of starting for Iceland, after a successful survey of the 
Faroe Isles. All well on board. 

Borer Expiosion at Dunpyvan.—On Friday morning, at 
half-past six o'clock, a boiler exploded with a tremendous report at 
the Bar Iron Works, and five men were killed and a great many 
more or less injured. It appears that four boilers are required to 
carry on 2 part of the machinery. These were situated close to a 
wall at the north-west part of the work. One of these exploded, 
tearing up the boiler-seat and dislodging other two, and tearing 
down a portion of the wall. The bricks and stones were hurled in 
every conceivable direction, and the end of the boiler, weighing up- 
wards of 20 cwt., was blown high into the air, and fell in a field at 
some distance. Workmen were struck down by the flying or 
descending bricks, stones, and iron; the cry arose tHAt men were 
buried beneath the ruins, and workmen commenced to clear away 
the debris from those parts where the men had been last seen, and in 
a short time four were got out, but they were dead. Another was 
found lying dead at some distance, his skull having been smashed 
by the descending shower of bricks, &c. The number altogether 
who have suffered by this accident must be upwards of thirty ; and 
as soon as it was known in Coatbridge, Drs. Stewart Duncan, Robert 
Wilson, and James Wilson were in attendance, and exerted them- 
selves to the utmost in relieving the sufferers. We understand that 
James Gallacher, the engineman, who had charge of the boilers, has 
been taken into custody; and the authorities are making a strict 
investigation into the case.—Glasgow Herald. 

Pustic Works 1x IreLAnp.—The loans and grants that have 
been issued from the Exchequer for public works, drainage, and 
land improvement in [reland amount to no less than £10,036,071. 
Nearly half this amount was advanced for county relief works for 
the employment of the labouring poor on the occasion of the famine, 
but that was remitted und not required to be repaid. The sum of 
£3,556,519 for principal and interest has been repaid to the public 
purse, and there remains to be repaid £4,832,864. The chief public 
works now being carried on in Ireland, under the supervision of the 
Board of Public Works, are, Kingstown Harbour, upon which 
£817,786 has been spent, and Donaghadee Harbour (opposite Port- 
patrick), upon which £160,804 has been spent, but both these works 
are nearly completed. ‘There is also a female convict prison in 
course of construction, a new Landed Estates Court and offices, and 
the extension of the Four Courts. But the most interesting part of 
the operations of this board is the administration of the loans for 
the improvement of landed property, especially by thorough drain- 
age. ‘The drains arejconstructed 4 ft. or 4} ft. deep, and from 25 ft. 
to 40 ft. apart, and pipe tiles are used for the conduit. In the report 
of the board for the past year a case is mentioned by the inspector 
of drainage in Leitrim which shows the great advantage that may 
be reaped from a judicious yo mere of a drainage loan. Ten 
years ago Colonel Whyte, of Newtown Manor, commenced the 
mprovement of a farm of his. It was a hilly limestone formation, 
with a small river a Com, and annually overflowing a 
bottom, which was little better than a morass; the hills were 
incumbered with multitudes of walls and much scrubwood. His 
first operation was to seme ps the river, to prevent the floods ; 
next to drain the bogs into the straightened river; he then removed 
the walls and scrub, enclosing about 76 acres, that were fit for 
nothing else, as plantation, and laying the rest out in large fields of 
from 20 acres to 30 acres each; in doing this he expended about 
£800. He retained the farm in hand until last gp by which time 
he calculated that it had repaid him the whole expenditure. He 
then advertised it to be let on a stringent lease of twenty-one years, 
with the exception of the plantation and some mountain land, and 
let it for £435 a-year and a fine of £400 paid down, while the rent 
originally paid by small tenants and collected with difficulty was 
but £75 a-year. Great complaints have been made of difficulty in 
obtaining labour to execute such improvements as these, but the 
inspector of drainage for Carlow and Queen’s County reports that 
ape and skilful labourers can be obtained in all parts of his district 

giving wages which enable the best men to earn 1s. 6d. to 1s. 9d. 
a-day, and men less skilled and less ablebodied from 10d. to 1s. 2d. 
He adds that they execute work more carefully and cheerfully than 
formerly, and that the improvement in their general conduct is most 
gratifying. 

Tue Commencement OF THE NaTIonAL Derences.—Just now, 
when it is doubtful whether the defences of London or our chief 
naval arsenals are commanding most attention, it is interesting to 
know what is actually doing at Portsmouth in the way of fortitica- 
tions. It will be in the recollection of many of our readers, that 
while describing in a former number of this journal the works at 
Hilsea, on the northern portion of the Isle of Portsea, we strongly 
advocated the necessity of taking advantage of Portsdown Hill, and 
throwing up a chain of forts to command the extensive line of 
bastions below that eminence, and also to protect the ships in the 
harbour, the dockyard, and at the same time to prevent this elevated 
plateau falling into the hands of an active enemy. Within the last 
few days the tents of the engineers have been pitched on Portsdown, 
and men are engaged stumping out the areas for the proposed 
redoubts. From what we can gather from a rapid scramble over 
the scene of operations it is intended to construct five forts upon the 
ridge of the hill, which is from five to six miles long, and overlooks 
the northern defences of the Isle of Portsea, and commands Ports- 
mouth Harbour and its dockyard. The areas stumped out indicate 
that a fort will be constructed in the locality of “ The Fir Clump,” 
another at Nelson’s monument, one at the “ Mill,” one at or near 
Wallington, and one at Belmont. The forts will be near enough to 
support each other, and will, when armed, render Portsdown Hill a 
strong position. ‘The five redoubts above mentioned are, however, 
only a portion of the defensive scheme intended for the defence of 
Portsmouth. To the westward, on the Gosport side, the most 
western fort on the hill will be near enough to cross the fire of a 
similar one at Blackhouse, which will be in connection with one at 
or near Roome, and this last with one at Lee Farm, and so bring the 
chain of forts down to the neighbourhood of the new defences in the 
locality of Stoke, and thus entirely surround the harbour and dock- 
yard on the northern and western faces. This rapid sketch of the 

»roposed works in the neighbourhood of Portsmouth would be very 
Lomanplete without noticing the sea defences on the southern 
extremity of the Island of Portsea. But before doing so, it should 
be mentioned that the littoral boundary in this locality has for many 
years been comparatively neglected, to the great loss of the land 
proprietors as well as the destruction of two old forts, one at Lumps, 
and the other at Eastney. It is now intended to raise two new 
batteries at these places ; indeed the former is nearly finished, and 
the latter will be completed in a few weeks. The new fort at Lumps 
will mount seventeen heavy guns, having fourteen embrasures for 
68-pounders, and three elevated circular bastions rising over all, 
upon which it is F a pr to mount 10-in. or Armstrong guns, as the 
case may be. The circular bastions have a very extensive range. 
From the eastern one the line of beach up to Cumberland Fort will 
be within its fire, while the one in the centre of the fort, as well as 
that at the western end, commands the beach as far as Southsea 
Castle. The three guns in the circular bastions will have a sweep of 
820 deg., and will not only defend the entrance of the fair way into 
pe ey but can be turned about to bear almost upon the land side 
of the fort. There is accommodation for forty men and officers, and 
the fort is surrounded by a deep and wide moat, in which there will 
be at low water spring-tides 7 ft. At Lumps the sea-front does not 
form the sea-boundary without a ditch intervening ; and it has been 
surmised, notwithstanding the sea-wall raised for its protection, that 
extraordinary gales may eeriously affect it. And Fort Monckton, 
on the Gosport shore, has been instanced as a case in point where 


* the natural beach is the boundary. However, upon this subject it 


is not our intention to enter at present, and we conclude our brief 
summary of this important addition to the sea defences of Ports- 
mouth with the — task of praising the admirable manner in 
which the earthworks,the masonry, and the men’s quarters are 


constructed. Army and Navy Gazette. 





Fatau ACCIDENT IN THE BLACKHEATH TuNNEL.—On Saturday 
morning Mr. C. J. Carttar, coroner for West Kent, received in- 
formation of a frightful accident to a young man of respectable 
appearance, at present unknown, who was cut completely in two by 
a passing train in the Blackheath Tunnel of the North Kent 
Railway. It appears that on the arrival of the ten o'clock train 
from Woolwich on the previous evening at Blackheath, the engine- 
driver reported to Mr. Chapman, the station-master, his suspicion 
that some one had been knocked down and run over in the tunnel. 
Several of the company’s servants were at once despatched thither 
for the purpose of ascertaining whether any accident had happened, 
when they discovered the remains of the deceased shockingly 
mutilated, lying in different parts between the metals. The remains 
having been collected together, were removed to an adjoining tavern 
to await the inquest. 


Satine STRENGTH OF THE SEA.—A new subject of research 
which had hitherto been but cursorily touched upon, viz., the 
amount of salt contained in the sea under different latitudes, has 
“— received a considerable degree of development through the 
abours of M. R Thomassy, who, in the pursuit of his object, has 
crossed the Atlantic several times in all directions, thus performing 
a voyage of nearly 12,000 leagues. The determination of the degree 
to which sea water is impregnated with salt in different places is 
important, both because it exercises an influence over the existence 
and propagation of various marine species, and because it may furnish 
mariners with useful indications of certain contingencies worthy of 
attention. In northern latitudes, for instance, a diminution in the 
degree of saturation will warn the navigator of the breaking up of 
ice in the polar regions, or else it will inform him of the proximity 
of land. For his observations, M. Thomassy has employed the 
areometer of Beaume, the most convenient instrument of all, since 
it merely consists of a glass ball with a graduated tube attached to 
it, which, by sinking more or less in the liquid to be experimented 
on, denotes its degree of saturation. Assuming this instrument to 
be so graduated as to denote the liquid it displaces in sinking by 
thousandth parts to every tenth of a degree, M. Thomassy’s experi- 
ments show that the salt contained in the water of the Atlantic, 
taken at the surface, and at a distance from islands, continents, and 
the ice of the polar regions, is represented by a minium of 4 deg., 
which, under the evaporating influence of the trade winds and a 
tropical sun, may rise to 4°40 deg. At the mouths of rivers subject 
te the tides of the ocean, the areometer, or halometer, as we may 
call it in the present instance, marks 3 deg. at high tide, the ebb 
making it fall at least 1 deg. (the more the instrument sinks the 
less is the salt contained in the water). Along the coasts subject to 
the influence of rivers, the instrument, according as there is flow or 
ebb, oscillates between 2°40 and 3°50 deg., but may rise to 3°80 in 
southern latitudes. The Gulf Stream marks 3°90. Those who 
desire further particulars on this interesting subject may consult M. 
Thomassy’s paper in the Bulletin de la Sociéte Geologique de France, 
vol. xvii., p. 666. 


Acapemy or Scrences.—At the last sitting a letter from Father 
Secchi, on the eclipse of the 18th ult., was read, in which the learned 
astronomer describes some experiments of his, intended to ascertain 
the nature of the tufts or egrets of light which were seen shooting 
out from the corona. If a pencil o ~— be made to pass into a 
dark room, and the phenomenon of the eclipse be imitated by means 
of a jagged screen representing the moon, and then an artificial cloud 
be formed either by raising dust or burning incense, the observer, 
placing his eye in the axis of the screen, will mark a corona of 
diverging rays, the position of which will — .> the pro- 
minences of the jagged border of the moon. Hence Father Secchi 
concludes that in a real eclipse the oblique rays which do not appear 
to radiate from the common centre are owing to perturbation caused 
» 4 the mountains on the moon’s limb, while the solar protuberances 

© create an irregular illumination with the concurrence of the 
terrestrial atmosphere. Nevertheless, Father Secchi admits that the 
corona itself and the protuberances he had found it impossible to 
produce artificially. From the ome ques he had ascertained that 
the corona is not circular, but elliptical, its largest diameter lying in 
the plane of the solar equator.—M. Valenciennes read a report on 
certain shells brought from New Caledonia by Colonel Coffyn, of the 
French engineers. Besides a considerable number of shells alread 
known to naturalists, but still remarkable for their rarity, 
Valenciennes mentions three which are quite new, and which he 
proposes to call, after their discoverer, Malleus Coffyni, Perna 
Coffyni, and Perna Coffyniana.—M. du Moncel sent in a paper on 
certain algebraical formulas, giving the value of electric intensity in 
the case of heterogeneous series of voltaic piles, that it, some being 

ted so as to produce tension, others so as to produce quantity. 
The result he arrives at is, that the intensity of the current in both 
cases is not only generally inferior to that which would be produced 
were the series symmetrically arranged, but even inferior to that which 
a single one of these series would produce alone.—M. Liais wrote from 
Rio de Janeiro to state that on the 5th July he observed a comet 
with a tail of about 15 deg. in length. This comet is most probably 
the same observed in Europe about the same period. 





ForeiGn AND CoLontAL Jotrines.—A <> pa from Cape Town 
to the frontier of the Cape Colony will be laid down next year. A 
railway has been opened in the colony of Natal.—A letter from 
Captain Allan Young, dated Haldersing, August 7, states that the 
Fox was on the point of starting for Iceland, after a successful 
survey of the Faroe Isles; all well on board.—The Paris correspon- 
dent of the Morning Herald asserts that the French Government 
have purchased ten large steam transports in the United States.— 
It has apparently been deemed necessary to provide in Paris some 
sort of antidote to the effect of Lord Palmerston’s recent severe 
exposure of the Suez Canal scheme. The Debats, of the 28th, has an 
article declaring its perfect confidence in the success of the scheme, 
and in the sincerity of the hopes and affirmations of the company.— 


THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 
1103. WitL1aM Epwarp Gepas, Wellington-street, Strand, London, “Im- 
ts in the facture of bolts.” —A communication from Alexandre 
J oseph eo Rémy Maré, Bogny-sur-Meuse, Ardennes, France.—Petition 


recorded May, q 

1742. RicHarD ARCHIBALD Brooman, Fleet-street, London, ‘‘ The treatment 
of gluten, in order to manufacture a substance to be employed in printing 
fabrics and other industrial uses, in substitution for albumen.”~A commu- 
nication from Lies Bodard, Strasbourg, France.—Petition recorded 18th 


July, 1860. 

1770. WiLttaM TURNER and JoHN WILLIAM Gipson, Hammersmith Works, 

lin, ‘‘ Improvements in bridges.”—Petition recorded 21st July, 1860. 

1798. JerrRigs KINGsLEY, Great Coram-street, London, ‘‘ Improvements in 

—- and in carriages to used thereon.”—Petition reco’ 25th 
v vs 

1834. Gaston CHARLES ANGE Marquis p’Auxy, Rue Lafayette, Paris, ‘‘ An 
- —— apparatus for the preservation of corn.”—Petition recorded 28th 

Ys g 

1844. Francis WILLIAM SzarLe, Coleman-street, London, “ An improved 
apparatus for giving information at doors and places of business.”— Petition 
recorded 30th July, 1860. 

1866. ALBERT FREDERICK Haas, Jewin-street, London, “ Improvements in 
dolls.”—A communication from Fischer Naumann and Co., Iimenau, Saxe- 
Weimar.—Petition recorded 2nd August, 1860, 

1880. SaMuUEL Stacy Skipron, Assistant-Surgeon in her Majesty’s 78th 
Highland Regiment of Foot, “‘ An improved splint for gunshot and other 
compound fractures of the limbs.” — Petition recorded 3rd August, 1860. 

1904. JosspH Bonne, Clus Indre, France, “ Improvements in furnaces 
intended to work iron ore.”— Petition recorded 7th August, 1850. 

1938. Joun CRAWFORD, Manchester, ‘‘ A certain improvement in machinery 
or apparatus for spinning cotton and other fibrous substances,”—Petition 
recorded 10th August, 1860. 

1944. CHARLES DR Bercue, Dowgate-hill, London, ‘‘Improvements in the 
permanent way of railways.”— Petition recorded 11th August, 1860, 

1952. EMMA BgnJaMIn ORANG2, Barentin, Seine Inférieure, France, “ An 
improved method of, and apparatus for, unloosening horses instantly from 
, we os frightened or running away.”—etition recorded 13th 

ugust, , 

1964, James Reep, Limehouse, Middlesex, ‘‘ Improvements in pianofortes.” 

1968. EpwakD WarovuenTon and THomas Houmgs, Nottingham, “ Improve- 
ments in machinery for ornamenting or embossing lace or other fabrics.” 
— Petitions recor 14th August, 1860. 

1970. Pierre Faure, Avignon, Vaucluse, France, “ A centrifugal hydraulic 








pump.” 

1971. Wirrourrs Covurtot, Réims, Marné, France, ‘‘ An improved machine, 
with a drawer and movable knife, used to part and break sugar.” 

1972. WILLIAM JENKINSON, Bentley, near Doncaster, Yorkshire, and ALFRED 


Soups, Leadenhall-street, London, ‘‘ Improvements in the connections or 
joints of the posts and frames of bedst ds and iron houses.” 


1973. HENRY RNOULLI BARLOW, » P ts in the 
manufacture or preparation of indigo.”—A communication from Messrs, 
Breslauer, Meyer, and Co., " 

1974, Arriri LELY, Redditch, Worcestershire, ‘‘ New or improved machinery 
for grooving sewing-machine needles.” 

1975. GasrigsL Dorpi, Half-Moon Hotel, High-street, Borough, Southwark, 
—_ 3 “ Improvements in the preservation of meats.” 

1976. Witt1AM Hotms and Jabez OLDFIELD, Glasgow, Lanarkshire, N.B., 
“ Improvements in machinery or apparatus for weaving.” 

1977. Georges GAGs, Luton, Bedfordshire, ‘‘ Imp ts in the colouring 
and manufacture of straw plaits.” 

1978. Peter AUGUSTIN GoDEFROY, King’s-mead-cottages, New North-road, 
fer asco a in the mode of insulating and laying down inland 
elegraphic wire.” 

1979. Wi1LL1AM WaLTon, Houghton Dale, Denton, near Manchester, ‘‘ Im- 
sporegts in the manufacture of wire cards, and in machinery used 
therein.” 

1980. CHARLES GREEN and WILLIAM AsBuRY, Birmingham, “ Improvements 
in machinery for manufacturing tubes for tubular steam boilers. 

1981. ALFRED Fryer, Manchester, “ Imp ts in machines.”’ 

“=. — — nao gh | an a . oe — 

RANCIS TRAIN, Liverpoo! mprovements in rails for streets roads, 
and in wheels and axles to be fom | thereon.” 

1983. JeaN Buuzat, Marceuin Rivisrs, CLavpE Buuzat, and FREDERIC 
Mareron, Marseilles, France, ‘‘ Improved machinery or apparatus for 
ed and applying motive power.”—Petitions recorded 16th August, 











1984. JosEPH BENTLEY, Liverpool, and Davin Bentuzy, Birmingham, “ Im- 
provements in breech-loading fire-arms.” 

1985. WitL1aM Perrig, Woolwich, Kent, ‘‘ Improvements in the manufacture 
of sulphuric acid, and in apparatus employed therein, parts of which im- 
provements are applicable to the obtaining of draught, to the condensing 
of gases, an e constructing of flues.” 

1986. HERRMANN GRuNDT, St. Louis, U.S., ‘‘ Improvements in pontoons.” 

1987. Tuomas MELLOpEW, Oldham, Lancashire, and CHARLES WILLIAM 
KEssBLMEYER, Manchester, “Improvements in the manufaeture of velvets 
and velveteens.” 

1988. Josspa JamMEs CoLEMAN, Holly Royd, Halifax, Yorkshire, ‘‘ Improve- 
ments in the manufacture of colouring matters for dyeing and printing.”— 
Petitions recorded 16th August, 1860. 

1989. CHARLES FANSHAWE ATKINSON, Sheffield, Yorkshire, ‘‘ The application 
of steel or iron to the manufacture of collars and wristbands to be worn as 
articles of clothing.” 

1990. RicuarD SMITH, West-street, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 
ments in the preparation and production of egy | matter.” 

1991. Ropert Mous and Freperick Major Mois, Birmingham, “An im- 

it or imp in the manufacture of matchets and cutlasses.” 

1992. JAMES WARDLE, Bury, “Certain improved arrangements 
of the flues of steam boilers.” 

1993. WILLIAM MIDDLETON and Dantet Fox, Glossop, Derbyshire, “‘ Improve- 
ments in machinery or apparatus for making =. 

1995. Georg Nimmo, Glasgow, Lanarkshire, N.B., “‘ Improvements in the 
manufacture of steel.” 

1996. Ropert ReaD, jun., Havelock-street, Leicestershire, ‘‘ Improvements 
in the manufacture of waterproof fabrics permeable to air.” 

1997. ALPHONSE PiKoTTE, Liege, Belgium, *‘ Imp t 
tion of condensers.” 

1998. Joun GaRngTT, Windermere, Westmoreland, ‘‘ Improvements in 
writing-desks, and in apparatus connected therewith.”—Petitions recorded 
17th August, 1860. 

1999. Ropert Tempest and JaAmMEs ToMLinson, Roach Ironworks, Rochdale 
Lancashire, ‘“‘ Improvements in certain machines for preparing cotton and 
other fibrous materials ” 

2000. DanigL FoxwkuL, Manchester, ‘‘ yo? in sewing machines.” 

2001. WILLIAM Henry CrisPix, Marsh Gate-lane, Stratford, Essex, “An 
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Mr. Jaburek, of Vienna, has recently patented an improved tobacco- 
pipe, in which the bowl has fixed in it a perforated false bottom 
with space beneath, and the stem has a plug with a central channel 
for smoke; by these means the noxious oils and juices are kept 
from the smoker’s lips, and the “colouring,” as it is called, is 
accelerated.—A communication from Cairo, dated the 12th ult., and 
written by M. Marrette, to whom archeology is indebted for many 
discoveries, says: “I write a few lines just to say that the explora- 
tions made at Memphis have come on the establishment of a founder 
in metals. ‘The labourers have found the tools of the artisan, about 
40 lb. weight of silver in the rough, gold ear-rings, a score of silver 
coins hitherto unknown, and other objects, all destined for the 
crucible."—The Euro Commission of the Danube has decided 
on a provisional taritf of navigation dues applicable to the Sulina 
mouth of the river, in execution of Art. 16 of the Treaty of Paris 
of 30th March, 1856. These dues are to be levied immediately, and 
the rates fixed vary from 75c. to 3f. 25c. per ton, according to 
the size of the vessel and the depth of water arrived at as the works 
for deepening the passage proceed. Steamers belonging to a public 
company, and employed in the regular conveyance of passengers, 
will pay 25c. per ton measurement. The charge for lighterage in 
crossing the bar is fixed at 6f. for vessels up to 50 tons measurement ; 
at 8f. for those from 50 to 100; and at 12f. for those above 100. 
Vessels of war are exempt from dues. ‘Ihe above tariff will only 
be in force until the works shall have been all completed, when a 
definitive tariff will be established.—During the excavations which 
have been recently made for the construction of a large sewer in the 
= of the Boulevard Sebastopol, near the Garden of the Luxem- 

urg, a great number of pieces of vases and pottery which appeared 
to beof very ancient date, have been found. When the foundations 
of the Palace of the Luxembourg were laid under the Regency of 
Marie de Medicis, a bronze figure of Mercury about 6 in. in height, 
was discovered, and at a later period a head of Cybele in bronze, and 
several instruments used in sacrifices. The works effected for the 
enlargement of the Luxembourg in 1837 also brought to light a 
number of fragments of vases, small statuettes and Roman tiles, 
which appear to indicate that the present gardens of the Luxembourg 
were once the site of a Roman camp. 
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2002. George TipcomBe, Watford Ironworks, Hertfordshire, “Improvements 

in a presses.” 

2003. Ropert Romatng, Devizes, Wiltshire, “‘ Improved machinery applicable 
to steam cultivation.” 

2004. Frepgrick Burnett Hoveuton, Eldon-road, Kensington, Middlesex, 
“Improvements in the manufacture of paper when the straw of wheat, 
Lng oats, rye, or rice is employed.” 

2005. Tuomas GRAHAMB, a Warwickshire, ‘‘ Imp: ts in 
projectiles and cannons, or barrels for discharging the same.” — Petitions re- 
corded 18th August, 1860, 

2006. James Boort, Lille-town, France, ‘‘ Improvements in the manufacture 
of various weavings in bobbin-net, »nd in machinery for the same.” 

2007. ALFRED VINCENT NeEwrToN, Chancery-lane, London, “An improved 

for boots, shoes, and clogs.”—A communication from William 
Andrew Harris, Providence, Rhode Island, U.S. 

2008. ALFRED VINCENT Newton, Chancery-lane, London, “An improved 
mode ——— the rails of railways.”"—A communication from Joseph 
M. Heard, Prairie Station, Monroe, Mississippi, U.S. 

2009. Epwarp BripemaN, Tarragona, Spain, “* Improvements in the con- 
struction of wet gas-meters.’—Fetitions recorded 20th August, 1860, 

2011. Jonny Neat, Birmingham, “ A new or improved mixture or composition 
- famigating plants, and thereby destroying insects infesting the said 
plants.” 

2013. James CamppeLL, Adelaide-road, Haverstock-hill, London, ‘‘ Improve- 
ments in apparatus for removing sand or mud from the bottom of the sea, 
and of rivers, docks, and harbours.” 

2017. ANaigER March Perkins, Francis-street, Regent-square, Gray’s-inn- 
road, London, ‘‘ Improvements in apparatus for distilling sea and other 
water.”— Petitions recorded 21st August, 1860. 

2023. Witu1am CLARK, Chancery-lane, London, “Improvements in the 

reparation or manufacture of manure.”—A communication from Messrs. 
Pouis Joseph Frédéric Margueritte and Alfred Lalouél de Sourdeval, 
Paris. —Petition recorded 22nd August, 1860. 





Inventions protected for Six Months pe te Deposit of a Complete 


Massachusztts, U.S., “An improved 
stuff to pulp, and sizeing the same.” 
a rd, Connecticut, U.S. 
— Deposited a. ; 
2021. Epwarp Aveustus Dana, Massachusetts, U.S., ‘‘ Relating to ordnance 
as well as fire-arms.”—A communication from John P. Schenkl, Boston, 
Massachusetts, U.S,.— Deposited and recorded 22nd August, 1800, 


2019. Henry Martyn Cuarkk, Boston, 
machine for grinding or reducing — 





eer ieeadanvot ee 
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. FERDIN. ABRIEL MiGEOT DE BaRAN, “An improved method 
= Pollen or ar renly for sotainng gaseous gaa 





Paten which the Stamp Duty of £50 has been Paid. 
2191. ody A Wardour-street, Soho, London.—Dated 18th 
2904. FRED 1807» Ports, Moore’s-row, Birmingham.—Dated 19th August, 


ska hemane ARCHIBALD BROOMAN, Fleet-street, London.—A communica- 
7. te Sealed, Yi kshire.—Dated 20th August, 1857 

E mAs INGRAM, orkshire.— ugus' ‘ 
un. [—— ALBERT Garry, Accrington, Lancashire.—Dated 22nd 


ugust, 1857. 

‘ y G. Garpiner, New York, U.S.—Dated 22nd August, 1857. 

2277. Rosert WuitTaM, Accrington, Lancashire.—Dated 29th August, 1857. 

2985. HENRY BRINSMEAD, Ipswich, Surrey.—Dated 31st August, 1857. 

2294. Tuomas Gray, Richmond-street, St. G *s-road, Southwark, and 
GEoRGE JosePH GLADSTONE, Blackwall, Surrey.—Dated 1st September, 


1857. 

2391. GERD Jacos Bernsen, Christian-street, St. George's-in-the-East, 
London.—Dated 15th September, 1857. 

9314. CHARLES WILLIAM Ramis, Camberwell, Surrey.—Dated 4th September, 


1857. 
2298. Rupouru Sack, Leben, near Luetzen, Prussia.—Dated Ist September, 
1857. 


2308. Perry G. Garpiner, New York, U.S.—Dated 3rd September, 1857. + 
2290. Tuomas BrapForD, Salford, Lancashire.—Dated Ist September, 1857. 
2335. ConsTaXt JouFFROY DumERY, Paris.—Dated 7th September, 1857. 
9341, BENJAMIN SHARPE, Hanwell Park, Middlesex.—Dated 8th September, 
1857. 


Patents on which the Stamp Duty of £100 has been Paid. 
2109. JouN WARD, Saville-house, Leicester-square, London, and EpwARD 
CAWLEY, Stanley-street, Chelsea, Middlesex.— Dated 10th September, 1853. 
2000. JosepnH Cunby, Victoria-road, Kensington, Middlesex.—Dated 29th 
August, 1853. 
2009. CHARLES GoopyEaR, Avenue-road, St. John’s-wood, London.—Dated 
30th August, 1853. 








Notices to Proceed. 


1004, WILLIAM BucKwELL, Phenix Stone Works, East Greenwich Kent, 
‘* Improvements in the manufacture of slabs, plates, and pannels for the 
transmission of light.” 

1005. WILLIAM Buckwetl, Phenix Stone Works, East Greenwich, Kent, 


2021. Epwarp Avevustus Dana, Massachusetts, U.S., “ Relating to ordnance 
as well as fire-arms.”—A communication from John P. Schenk], Boston, 
-8.—Petitions recorded 22nd August, 1860. 
2049. FerDINaND GABRIEL Migxor pz Baran, Paris, “‘ An method 
of stopping bottles, or other vessels containing gaseous liquids.”—Petition 
25th August, 1860. 





And notice is hereby was Cnt, oft pomann Dantas on tend ie camee 
ee eee are at liberty to leave in writing 
of ob; to such application, at the said Office of the 
—" wii twenty-one days after the date of the Gazette (and of the 
Jo ) in which this notice is issued. 


List of Specifications published the week end 
iat September, 1860. ing 


, 
59, 9d. ; 88, 3d. ; 170, 3d.; 171, 3d.; 172, 1s. 1d. ; 173, 3d.3 174, 6d. ; 
175, 7d, ; 176, 3d. ; 177, 3d. ; 178, 1s. 3d. ; 179, 1s. 4d.; 180, 3d. 5 181, 3d.; 
182, 3d.; 183, 3d. ; 184, 3d. ; 185, 1s. 5d. ; 186, 3d.; 187, 3d.; 189, 3d.; 
189, 9d.; 190, 7d. ; 191, 3d.; 192, 3d.; 193, 1s. 10d. ; 194, 5d.; 195, 7d.; 
196, 7d.; 197, 3d.; 198, 3d.; 199, 3d. P 
10d. ; 204, 3d. ; 206, 1s. ; 207, 9d.; 208, 10d. ; . ¥ 
212, 4d. ; 213, 3d. ; 214, 7d. ; 215, 7d. ; 216, 3d. ; 217, 3d. ; 218, 6d. ; 219, 
7d. ; 220, 4d. ; 222, 3d. ; 223, 10d. ; 224, 3d. ; 225, 3d. ; 226, 10d. ; 227, 3d. ; 
228, 10d. ; 229, 9d. ; 230, Gd. ; 231, Sd. ; 232, 7d. ; 233, 3d. ; 234, Bd. ; 235, 
9d. ; 236, 3d. ; 237, 3d. ; 238, 1s. Sd. ; 239, 3d. ; 240, 11d. ; 241, 3d.; 242, 
1s. 3d. ; 243, 3d. 
*,* Specifications will be forwarzéd by post on receipt of the amount of price 
d Sums exceeding 5s. must be remitted by Post-office order, 


and postage. 
made payable at the Post-office, High Holborn, to Mr. Bennet Woodcroft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 








Crass 1.—PRIME MOVERS, 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
‘ Mills, Gearing, Boilers, Fittings, §c. 
400. J. K. Worts, Colchester, ‘* Motive power.” — Dated 14th February, 1860. 
o 


These improvements relate to the Pp r ion of levers, 
rods, and inclined plane, for the purpose of obtaining motive power in 








“‘An improved mode of operating, recording, or printing, telegrap 
apparatus.”—Petitions recorded 2\st April, 1860, 

1015. ALEXANDER Rircuie, Oakvale, Hillhead, near Glasgow, Lanarkshire, 
N.B., “‘ An improved system of book-keeping.” 

1017. EDWARD ILLAM, don, near , and RicHARD RENNER WILSON, 
Halifax, Yorkshire, ‘‘ Improvements in apparatus employed in finishing 
textile fabrics.” 

1025. CHARLES EDMUND ALBRECHT, Radnor-place, Hyde Park, London, “ An 
improved ay tus for sifting or screening.” 


itution of, or limitation of, horse or manual labour. Upon a main 
axis are formed two cranks, which, by links, are connected to a rocking 
lever, one to one end, and the other to the other end of this lever, and this 
rocking lever is affixed to an axis through which passes another lever, one 
end of which is operated by the attendant, whilst the other carries a wheel 
or roller moving on a segmental course supported at its centre on an axis so 
as to be capable of forming inclines first in one and then in the opposite 
direction. And the ends of this course, which the inventor calls a balancing 
inclined plane, are by links con to one end of other levers, whose 

ite ends are formed with slots to receive the studs from the main 





1028. Joun Witttam Forp, Change-alley, Cornhill, London, “I t 
in the driving gear of pumps.”—A communication from Charles W. 
Clements, Yarmouth, Nova Scotia. 

1031. RoBERT ATKINSON, Southampton-court, Tottenham-court-road, London, 
** An apparatus to give warning to the inmates of a house or apartment of 
the attempted entry of thieves or burglars, which may be called ‘ A burglar 
and thief detector.”— Petitions recorded 24th April, 1860. 

1032. James Ksnnxpy, Church-street, Millbank-street, Westminster, London, 
** Improvements in the construction of sliding sash frames or windows.” 
1033. THEopOoR AUGUSTIN CLAEYS, Ostend, Belgium, ‘ Improved machinery 

for the manufacture of corks, bungs, and shives.” 

1037. GEorGE JUBILEE ParkER, Church-street, Stoke Newington, Middlesex, 
e nae in the means or apparatus for raising water and other 


1041. Rosert Sacer, Ipswich, Suffolk, ‘‘ Imp: ts in the fact 
of boots and shoes.”—Petitions recorded 25th April, 1860. 

1045. Joun CLARK and WILLIAM Cross, Glasgow, Lanarkshire, N.B., “ Im- 
provements in power looms for weaving checks.” 

1047. Esenzzen Wavou Fearnig, Old Jewry-chambers, London, “ Improve- 
ments in open fire-places and in their flues.” 

1051. Grorak Francis TRatn, Liverpool, ‘‘ An improved system of railway 

= yp J to be used with horses or other power, and passenger carriages 

for same.” 

1052. WiuniaM Buckweut, Phenix Stone Works, East Gerenwich, Kent, 
“Improvements in the construction of iron roofs and bridges, and in ap- 
paratus to be used in their erection.”—Petitions recorded 26th April, 1860. 

1058. James WHITE, GrorGk Wut, and Jonn Waits, Hulme, Manchester, 
“ An improvement or improvements in machinery for pressing and cutting 

or other substances.” 

1063. Joun NicHoLs, Pendleton, Lancashire, “ Improvements in looms for 


weaving.” 
= — TuoNeET, Vienna, ‘‘ Improvements in the construction of wooden 
eels.” 





w x 
= ne sane, | Brighton, anes = il Sree —_- in the manu- 
‘ure wder.”—A communi ion from Volney Maxwell, Wi 
U.S — Petitions recorded 27th April, 1860. a . aan 
1077. ANDREW Linmere Dowtk, Glasgow, Lanarkshire, N.B., “ Improve- 
ments in gas-burners, and in pressure regulating apparatus for the same.” 
1084. JoHN GRANTHAM, Nicholas-lane, London, “ Improvements in slips for 
raising ships and vessels.”—Petitions recorded 28th April, 1860. 
oe. a rar natin Mer nee her London, “ Improvements 
in jointing or connecting rails o! ways.”—A communication from Pi 
Trance Leys, Amsterdam, Holland. , Flee 
1093, JAMES HeNRY BENNETT, Vanburgh-place, Leith, Edinburgh, N.B., 
“*Combined direct-action balance safety valve.”—/etitions recorded 30th 


1134, Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in pipe ~_—ao communication from Messrs. Button and Blake, 
Washington, U.S.— Petition recorded 7th May, 1860. 

1135. Joun Corsett, Stoke Works, near Bromsgrove, Worcestershire, “‘ Im- 
provements in evaporating pans for the manufacture of salt.” —Petition 
recorded 8th May, 1860. 

1171, Winu1aM CLARK, Chancery-lane, London, ‘‘ Improvements in the 
manufacture of cyanides of barium and strontium.”—A communication 
from Messrs. Louis Joseph Frédéric Margueritte and Alfred Laloutl de 
Sourdeva!, Paris. — Petition recorded 11th May, 1860. 

1182. a Lorp, Seinen, — “Certain improvements in 
machinery for opening, blowing, and cleaning cotton and oth 
materials”—Petetion ewe = 14th May, 1860. — ae 

1189. CHARLES Stevzns, Welbeck-street, Cavendish-square, London, “ An 
improved centrifugal turbine.”—A communication from Jacques Droc- 
toxée Bailly, Bourges, France.”— Petition recorded 15th May, 1860. 

1207. AL¥RED VinceNT Newton, Chancery-lane, London, “An improved 
pn of Lay fy Bae re of gas =e i oils.”—A com- 
munication from * Soci arisienne pour |’ au Gaz,” Paris.— 
Petition recorded 16th May, 1860. a oe 

1331. EpMoxp ARMAND Louis D’ArGy, Boulevard St. Martin, Paris,‘ An 
improved candlestick.”— Petition recorded 30th May, 1860. 

1480. Tuomas WittiaM Keates, Chatham-place, Blackfriars, London, “ An 
a —y 4 nie amy — - = from the gaseous products 

erived from the ion and other v able m: a Petiti 

: Bg Leys June, yo -_ - Pn 

. DENNIS LEE and ANTHONY Weisu, Leeds, Yorkshire, ‘‘ Improvements 

in means or machinery for preparing and polishing marble.”—Petition re- 

eg 2ist t— 1860. t 4 em a ° . pen ae 

01. SaMugL CUNLIFFE LISTER, Manningham, Yorkshire, ‘ Improvements 
in machines for preparing silk, fiax, and other fibrous materials.”—Petiti 

recorded 14th July, 1860, ’ wneieaaess 

1753. Timoruy TYRRELL, Guildhall-yard, London, “Improvements in the 
construction of tubular boilers.” — Petition recorded 19h July, 1860, 

1927. Doctor Finippo GRIMALDI, Great Prescot-street, London, “ Improve- 
ments in the instantaneous generation of steam.”— Petition Oth 


1957. ALFRED Vincext Newroy, Chancery-lane, London, “An improved 
mode of treating waste vulcanised india-rubber."—A communication from 

‘ ew Haven ese, bed York, U.S. , 

. ALFRED VINCENT Newton, Chancery-lane, London, “ Improvements 
in the mode of, and machinery for, manufacturing hose —, 
nication from John Haven Cheever, New York, U.S. ——— 

1961. ALFRED Vincent Newton, C -lane, London, ‘ Improvements in 
the manufacture of driving bands, and in the hinery to be employed in 
such manufacture.”—A communication from John Haven Cheever, New 
York, U.S.—Petitions recorded 13th August, 1860. 

1968. Epwarp WrovGHTon and THomas Houmas, Nottingham, “ Improve- 
ments in machinery for ornamenting or embossing lace or other fabrica.”— 
Petition recorded 14th August, 1860. 

1977. Groner Gaor, Luton, Bedfordshire, ‘‘ Improvements in the colouring 

d manufacture of straw plaits.” 
t ts in centrifugal machines.” 


an 

1981. ALFRED Fryer, Manch , “Imp 
—Petitions recorded 15th August, 1860. 

1991. Ropert Mouz and Freperick Mason Mou, Birmingham, “ An im- 
P ment or imp in the manufacture of matchets and cutlasses.” 
— Petition recorded 17th August, 1860. 

2000. DanizL Foxwsu, Manchester, ‘‘ Improvements in sewing machines.”’ 

» —Petition recorded 18th August, 1860. 

2019. Henry Marty CLARKe, Boston, Massachusetts, U.S., “An improved 


. for reducin stuffto pulp, ' ” 
i com eae reicing paper stalltopalp, and elsing the same” 














axis upon which the cranks before referred to are formed.—Not proceeded 
with. 


411. R. Morrison, Newcastle-on-Tyne, ‘ Marine steam-engines and boilers.” — 
Dated 15th February, 1860. 

The first of these improvements relates to the boilers or steam generators, 
and consists in constructing the shell of a cylindrical form, and fitting in it 
a conical fire-box reacting up to within 10in., more or less, of the water 
line ; these conical fire-boxes are fitted with conical cross;tubes, which not only 
serve the double pui of increasing the heating or absorbing surface, and 
ray my be ~~ F internally, but —_ a ee — of oe water 
in the ers, and separate the particles com) ng the gases arising from 
the burning of the coal, and thereby assist the process of combustion. The 
inventor admits the uisite quantity of air above the fire by the fire door 
or other means, and he leaves a large space above the fire, or between the 
fire and the conical tubes, to enable the gases to mix sufficiently with the 
air, and p t fect busti € arranges these boilers ina grou 
with the chimney standing upon the same level as the boilers, and le 
nearly in the same way, except that the conical boxes pass up beyond 
the water line, and conduct the smoke into the atm . The next im- 
provement in connection with steam boilers consists in making a water- 
gauge, the glass of which will indicate the level of the water, say about 5 ft. 
from the fluor, or any convenient height that a man can see, instead of the 
said glass being up at the water line for this purpose. The condenser which 
he proposes to employ is made with flat plates stayed or corrugated in such 
@ manner as to resist the pressure, and be very easily cleaned. The in- 
vention comprises man er features, for an intelligible description of 
which reference to the drawings is essential.— Not proceeded with. 


418. J. HAMILTON, , and T. Siver, Philadelphia, “‘ Marine steam 
engines.” — Dated 15th February, 1860. 

This invention consists on in causing a temporary back pressure 
in the cylinder, so as to retard the motion of the piston when there is a 
tendency to race. This back p is obtained, ding to one plan, 
by means of a throttle valve introduced between the cylinder and the con- 
denser, and actuated and adjusted by hand, or placed in connection with a 
governor arranged to close it on the proper — being exceeded. In con- 
nection with this the condenser injection cock may be placed in connection 








Crass 2,—TRANSPORT. 


Including Railways and P Road-making, Steam Vessels, Mi 
chney ond Fg Sing Ven, Boa, Carag, Cart, Har 


454. T. Osporne, Derby, Ma mg and uncoupling railway and other 
vehicles.” — Dated February, 1860. 

According to this i tion it is p d to 
lifting arm or lever for the hands of the 
coupling a vehicle, the attendant being required to work a hand 
lever or levers placed at one or both sides of the vehicle, in place of having 
to enter between the two vehicles to adjust the coupling link on the 
draw hook, The side lever or levers referred to above is or are 
to a cross shaft carrying the | arm or lever above referred to, which 
acts either directly upon the or indirectly thereon through 
a of a radius rod or rods, and og eat moana & 

re 








ig the coupling link and into the draw hook, or of 
raising it from the draw hook, and then ing it, when it will down 
into the ordinary suspended position. Suitable balance weig and 
tightening screws may be applied if found requisite, and the improvements 
may be combined with the ordinary couplings at present in use. 


487. P Rag Hill-top, West Bromwich, ‘‘ Rail for railways.”—Dated 23rd 


ruary, 5 
This invention consists of a rail for railways, resembling the ordinary 
double-headed rail, with the following eddition or additions :—On either 
side of the body of the rail, and midway between the two heads of the rail, 
is a flange, running the whole le of the rail. The said flanges constitute 
a plate situated in a plane at it angles to that in which the of the 
is situated, the said pate being about 7 in. in breadth. In ig this 
new or improved rail, the said or flan; are eae upon sleepers 
situated on either side the line of rail, the said flanges being secured to the 
sleepers by bolts, or otherwise. When one of the heads of the rail is worn, 
the rail is turned, so as to bring the other head into use, As the rail is 
supported on the flanges, the height of the rail when turned is not affected 
by the worn head of the rail which is undermost,—Not proceeded with, 








Crass 3.—FABRICS. 

Including Machinery and Mechanical ions connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
412, J. Ronawp, pet “ Topping up, forming, or laying twine, lines, 

cables, de." —. 1th February, 1860. . 

To construct a hi ding to this i tion, suitable for, say, the 
production of small lines on a suitable frame, the patentee mounts a hori- 
zontal revolving shaft of, say, 4 ft. or 5 ft. long, having staked near one end 
thereof any required number of radial arms of, say, 1 ft. long, or other 
mechanical equivalent, and near the other end of the shaft, he mounts a 
small fast disc or collar of, say, 4 in. in diameter ; between the radial arms 
or their equivalent and the circular collar, he mounts the requisite number 
of spindles, which spindles he forms with bobbin frames, each of which 
frames he constructs to carry one or more bobbins as the case may require. 
He gives a rotatory motion to the bobbin frame spindles in an opp 
direction to that of the centre shaft, around whose axis they travel b; 
means of toothed or friction wheels staked on the ends of the spindles, 
which work within a fixed plain or toothed circle, or on the outside of a 
fixed plain or toothed circle, in which latter case he uses an intermediate 
wheel to give the required motion. On the end of the centre shaft in front 
of the small disc described, he fixes a top or fast conical nose-piece of wood 
or other suitable material, and in front of the top he places the drawing 
rolls; then immediately in front of which he uses a revolving bobbin frame 
carrying a bobbin for taking up the cord as it is formed. Immediately 
below, and lel with, the axis of the ing shaft of the bobbin frame 
spindles and the axis of the taking-up bobbin frame, he places the main 
shaft, which carries a grooved driving pulley on one end for giving motion 
to the take-up bobbin, frame bobbin, and so forth, by means of an endless 
band working over a grooved pulley fixed on the outer axle or centre 
thereof, and the other end of the n shaft carries a driving pulley which 
gives motion to the bobbin frame shaft, and so forth, by means of a strap 
working over a pulley on the end of the driving shaft of the bobbin frame 
spindles. He uses a second grooved pulley, staked on to the driving shaft, 
for giving motion to the drawing rolls through a band working over a 

ved pulley on a worm shaft, which actuates a train of wheels 
fh ion with the drawing rollers. A fast and loose pulley is mounted 
mn any convenient part of the main shaft, for receiving the driving strap, 
which communicates motion to the machine from a steam engine or other 
prime mover. The yarns or strands to be formed into c YT he winds on 
to bobbins, which he then places in the spindle frames, with their axis at 
right angles to the = The yarns or strands being carried 4 
suitable holes in the bobbin frames and spindles, and out through holes 
the ends of the epindien, 290 Bis Sate rere eee een the top 
or conical nose- attached to the front of the centre supporting revolv- 
ing shaft of the spindle frames, where the cord is formed and drawn off by 
the drawing rolls ; after which it is taken up by the take-up bobbin in the 
revolving frame. 
416. R. A. Brooman, Fleet-street, London, “ Impr ts in the facture 
of fabrics suitable for carpets, hangings, furniture, stuffs, and the like.” — 
A communication. — Dated 15th February, 1800. 

ae a oy ee top Ar in the 
title of the invention wi' tern on or w on 
d fat 























y 
with a governor to regulate the supply of injection water to the requi t 
of the condenser, and one or both of these arrangements may be used in 
concert with, or independently of, the ordinary steam pipe throttle valve. 
423. G. Parsons, Martock, Somersetshire, “‘ Steam engines.” — Dated 16th 
February, 1860. 

The First part of this invention refers to horizontal condensing engines, 
and consists in certain new arrangements of parts whereby the engines can 
be employed, either as condensing or a non-condensing engines, Instead of 
placing the condenser at the end or under the cylinder, as is usual in hori- 
zontal engines, the patentee fixes it between the crank or fly-wheel shaft, 
and the ends of the guide rods which carry the cross head. He employs 
either one or two air pumps, When two are employed he connects one end 
of each air pump to the cross head, one on side of the connecting 

When only one air pump is employed he places it on one side of the 
connecting rod as before, and the force pump for supplying the boiler may 
be placed on the opposite side in the place of the second air pump, in order 
to correct or counterbalance any unequal strain on the cross head. When 
from any cause there is not sufficient water for condensation, or it is wished 
to work the engine without a condenser, the air pump, rod, or rods, is, or 
are, merely disconnected from the cross head, and a pipe attached to the 
exhaust passage to convey away the steam to the chimney, or otherwise. 
The foregoing part of the invention is also applicable to beam en; e 
Second part of the invention consists of a means of adj maintain- 
ing the parallelism of the guide rods or bars over which the cross head of the 

iston works, and is applicable to portable and fixed engines. Through 
th guide rods or bars at each ed eon a shaft or bolt cut with screw 
threads, and both above and below guide rod he places a nut, so that 
the end of each rod or bar lies, or is placed between two nuts, By means of 
the two nuts the guide rods or bars can be adjusted to the greatest nicety, 
and their parallelism with the piston rod maintained. 
431. J. H. Jounson, Lincoln’s-inn-fields, London, ‘* Furnaces."—A comimu- 
nication.— Dated 17th February, 1860. 

This invention relates to a peculiar construction and arrangement of 
furnace, whether for stationary, locomotive, or marine boilers, or for other 
purposes, whereby a perfect combustion of the gases is obtained, and the 
prevention of smoke eff , & ding to inventi proposed to 
construct the furnace in such a manner that the fuel will form one con- 
tinuous mass from the front to the back end of the furnace, the continuity 
being maintained as the fuel burns away by means, as, for 
example, by vertically rotatory fire grates carried on horizontal axes by 
endless chains of fire bars placed at an inclination, or by ordinary fire bars, 
at such an inclination that the fuel will descend by its own gravity, and 
take up the place of the burnt fuel, a supply of fresh fuel being maintained 
from a feeding hopper above, or at the upper end of the grate. In front of 
the movable grate in land furnaces there may be a second or fixed grate 
com of short fire bars which serve to support the fuel as it is drawn 
down, by the occasional rotating or traversing of the movable grate. A 
hanging bridge is also placed in front of the main grate,which bridge may be 
either hollow or solid, and supplied or not with a current of feed water or cool 
air. In locomotive nes shaking of the engine will generally effect 
the gradual and steady descent of the fuel, but an arrangement should be 
provided for vibrating the grate when the engine is standing. By the system 
and contrivances above described, the gases from the green or fresh fuel will 
pass directly through the incandescent fuel of the mass, and will be thereby 
effectuaily consumed. 

435. A. Brupare, Brussels, “‘ Sleam ."—Dated ith February, 1860, 

The object of this invention is to construct fire boxes and fire doors of 





one side only, and a back, and the a is carried into 





ploy of two , a chenille machine and a loom, as 
described. The pattern to be produced on the fabric is divided into squares 
of a suitable size ding to the degree of fineness required in the work. 


. ae 

The number of colours composing the design being known, and each colour 
being numbered, the is read. This reading consists in mene bye 
a list each square, and design it by its number, commencing at t 
for the first line, and the right for the second, 80 on, preserving this 
order for a n distance, according to the length of the chenille seabine z 
by continuing in this manner to the end of the pattern, a number of lists 
are produced, which will be greater or less according to the repeat (raccord) 
of the pattern. Each of these lists then will give as many of the figures as 
there are squares of colour, these res corresponding to the figures dyed 
of the same colour. Each of these serves as @ pattern to the workman 
for manufacturing the chenille in wool, silk, or other material. This is the 
first operation. According to the breadth of the chenille will the workman 
roduce the same chenille a greater or less number of times. Let twenty 
the number supposed; then the first part of the seg would be pro- 
duced twenty times in a state of multi-coloured chenilles, the same for the 
second part, and so on to the last; the complete pattern will then be pro- 
duced twenty times. To produce upon an ordinary loom a fabric with a 
pattern on both sides, a warp of fine linen, silk, or other thread is formed, 
passing through two heddles crossing each other, and woven with the 
chenille before described. If the weaving is effected alternately with tho 
chenille and twist (cordonnet), the same result will be produced with a great 
economy of material, To produce a fabric with a back or pattern on one 
side only, different means may be adopted. The following will serve as an 
example. The is formed of fine threads and of twist, two heddles for 
the fine threads as before, and two heddles for the twists. The first throw 
is the chenille, which becomes united by the action of two fine thread 
heddies, The second throw, which is the twist, is united by the fine thread, 
and ties at the same time the twist of warp. Glass beads or other orna- 
ments may be thrown into the chenille to form a pattern. Fabrics are also 
factured ding to this invention by making use of the chenille as 
a warp, by working in the reverse manner to that before described. In 
both cases, but es; ly in the latter, flat or untwisted chenilles may be 
employed instead of round or twisted chenilles, If the fabric is required 
to be of a great am, Se flat chenille must be made of the desired 
height, in such manner when it is in position in the loom, it will 
determine the thickness, For carpets and rugs the chenille is cut much 
thicker than for most other fabrics. This invention allows a — being 
produced of the whole length and breadth of the piece, that is to say, of a 

single repeat, without more expense (excepting that of the first cost of 
pattern), than where the pattern is composed of several a. For some 
descriptions of fabrics, chenille made upon a wire foundation may be used. 

— Not proceeded with. 


417. G. Bonweuit, Milan, ‘‘ Weaving.”— Dated 15th February, 1860. 

® This invention relates to a novel construction and arrangement of mecha- 
nism whereby the ntee is enabled to dispense with the use of Jacquard 
cards, and of all the apparatus or operations required for the reading and 
preparing of these cards from an original pattern or design. For this pur- 
pose, instead of these cards, he od ay the same dimensions as one of 
these cards is employed. This plate —- or apy <p made in 
it, corresponding in number to the hi ntal needles of the Jacquard 
apparatus, These open or perforations are or closed, when 
required, by means of l iron rods, which are drawn forward at suitable 
times by means of electro-magnets, but when these small rods are not 
drawn by the electro-magnets, the openings or perforations in the plate will 
be left open. The insulated wires of the coils of the electro-magnets are 








locomotive and movable steam engines so as to obtain a better 
of small coal or slack, anthracite, peat, or turf, in the fire box, and with that 
view the patentee enlarges as much as possible the grate or fire bar surface 
in the fire box, the said fire bars having a peculiar form and arrangement ; 
and as such enlargement of the surface cannot conveniently be made 
in fire boxes that are of the o width, he increases the length of the 
fire box in due proportion, provision being made against any impediment to 
the running powers of the engine from such extension of the fire 


box by a proper distribution of other parts of the engine. 
446. P. A. Giutis, Braine-le-Compte, Belgium, “ Regulator for prime mover 
engines.” —Dated 18th February, 1860. ‘ 
This invention cannot be described without reference to the drawings. 





1 respectively to one of a series of thin metallic plates, which 
come in contact with the pattern, the said pattern being for Sam pamper 
painted or drawn upon a —_— a a with an aes Es 
or the design ma, com: a metal pattern fixed upon an - 
lating 4 or yn con xr to prevent induction, he winds the 
insulated wire jof the coils of a electro-magnets in opposite 
directions, and arranges the magnets in a@ manner that the positive 
pele of one magnet shall be next to the negative pole of its neighbour. 
428, H. Wiwneun, Lasewade, Edinburgh, “‘ Bmbossed cut pile fabrics.” —Dated 
16th February, 1860. 

This invention consists in combining the process of em! with that 

description of cut pile fabries wherein printed or parti yarns are 
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Spr. 7, 1860. 








used for producing the ornamental patterns of such fabrics, and the process 
of embossing such cut pile fabrics is so conducted as to leave, or for the 
most ro to leave, the printed ornamental cut pile portions or parts of the 
face of a fabric in relief, or unembossed, whi) e surroun' or con- 
tiguous ground of the face of the fabric, or parts thereof, is or are embossed 
or pressed below the ornamental parts of the face of the fabric in each case, 
by which very ornamental and novel fabrics may be produced, whether the 
pile be of worsted or other yarn, 

432, W. Hupson and C. Catiow, Burnley, “ Power looms.”—Dated lity 

February, 1860. 

This invention consists, Firstly, in a means or method of causing the loom 
to stop whenever the shuttle fails to complete its traverse through the 
shed in due time. This is effected by the use of an instrument resembling 
a comb, the teeth of which project into the angle of the shed, but, as the 
sley approaches the beat-up, are made to fall towards the reed, in conse- 
sequence of part of the comb encountering a finger or arm attached to 
another sag of the apparatus. If, however, the shuttle be detained in the 
shed at the time when these —_ come in contact, the teeth of the comb 
are thereby hindered from falling towards the reed, and the before-mentioned 
finger or arm is thereupon made to recoil, and to place the apparatus con- 
nected with it in the position proper for arresting the further motion of the 
loom, either through the ordinary peg, or by means of a brake. The inven- 
tion includes, Secondly, another means or method of stopping the loom 
when the shuttle fails to complete its traverse in due time, In this case the 
inventors use a spring rod, which yields a little to the pressure upon the 
shuttle, in the event of the latter being driven np into the angle of the 
shed. The invention comprises, Thirdly, an improved arrangement of that 
part of the shedding apparatus commonly used in plain power looms, which 
is known as the treadies and treading tappets. ne improvement consists 
in placing the fulcrum or fulcra of the treadles between the tappets and the 
lamin rods, and in making the treading bowls to rest upon the tappets, 
instead of being presented underthem. Fourthly, the invention comprises 
another improved arrang t, applicable to the same part of the loom, 
and for the same purpose as the lastly foregoing. In the present arrange- 
ment the treadles are not moved immediately by the tappets, but are con- 
nected by links to other levers moved thereby, and pivotted on a stud at 
the back of the loom. By altering the points of connection of the links 
with their respective treadles and levers, the depths of the sheds formed 
can be varied at discretion.—Not proceeded with. 

436. 8. Bury, Manchester, “ Embossing and jlnishing textile fabrics.”—Dated 
17th February, 1860, 

This invention consists in the employment of a suitably engraved ora 
plain roller, revolving upon another roller, but each rotating in contrary 
directions, the fabric to be embossed and finished passing between them, 
and being drawn or assisted through the machine by means of a pair of 
drawing rollers conveniently placed for the purpose. 


438. J. H. Jounson, Lincoln’s-innfields, London, “* Twisting, doubling, and 
winding thread.” A communication.—Dated lith February, 1860. 

This invention consists, First, of a machine for making cops suitable for 
doubling or winding. The threads are unwound from pirns at the back of 
the machine, and pass through guide eyes in twos or threes or other number 
according to the doubling required. From these guide eyes they pass over 
a piece of cloth which stretches them slightly, and thence they pass under a 
glass rod, and through guide eyes on the ends of oscillating levers, which 
remain elevated so long as the threads are unbroken, but immediately a 
breakage occurs, they descend and establish an electric circuit, the current 
through which effects, by an electro magnet and suitable mechanism, the 

toppage of the hine, and sounds an alarm at the same time. From the 
Jast-mentioned guide eyes the threads pass through other guide eyes or rods 
in the upper surface of a rising and falling bar, which lays the threads 
evenly on the spindles as they are being wound, and shapes the cop, the 
required vertical movements being obtained by a crank pin and a screw 
motion. In a Second modification this rising and falling motion is derived 
from a snail cam, and the gradual winding up of a strap round a shaft 
driven by a suitable gearing from the main shaft. Another part of this 
invention consists of a machine whereby the thread is simultaneouly twisted 
and wound in the form of skeins on toa reel, the spools in this machine 
being produced by the machine last described. By another machine it is 
i: age to accomplish three operations, the threads being first twisted in 

ving unwound from their spindles, doubled, and finally twisted in being 
wound on to the bobbins by a throstle flyer. The threads on leaving their 
spindles pass oves a notched plate. They are then doubled by passing round 
small rollers, and between a pair of other rollers, which deliver them to the 
bobbin spincles and flyers. It is further proposed to make the spools or 
pirns with metal cores obtained by the electrotype process, whereby the 
may be readily and without injury transferred to the mule spindles, whic 
twists the thread at the same time that it is unwound, thereby effecting a 
saving of time. The invention cannot be fully described without reference 
to the drawings. 
452. W. E. Newton, Chancery-lane, London, “ Knilting machines."—A com- 

munication.— Dated 18th February, 1860. 

This invention relates to the knitting of stockings complete with a 
properly shaped heel and toe, by the continuous operation of a knitting 
machine, without any or without the usual number of stoppages to adjust 
the work in the machine, and also to the manufacture by knitting of any 
other articles, parts of which may be knitted of circular or tubular form, 
and other parts without forming a complete circle or tube by a similar un- 
interrupted or almost uninterrupted operation, The invention consists in a 
novel arrangement of mechanism employed in connexion with a rotating 
series of needles to constitute a machine in which the above-named result is 
effected. It also consists in certain mechanism employed in combination 
with a rotating series of needles to knit any number of complete stockings 
one after the other in a continuous piece, without any stoppage, except to 
adjust the work on the needles after the toe of each stocking has been com- 

leved to commence the knitting of the foot. It further consists in certain 
mproved modes of operating the stitch hooks pressers, and thread guides, 
which are applicable also to circular knitting machines, in which the above- 
mentioned results are sought to be obtained. The invention cannot be 
described without reference to the drawings, 














Ciass 4,—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implemenis, Flour 


Mills, §c. 


379. W. Mitton and J. Pexnty, Lincoln, ‘* Winnowing, separating, and 
sifting grain or seeds.”—Dated 1th February, 1860, 

The patentees claim the application to screens, riddles, and sieves (for the 
purpose of contracting and enlarging their interstices) of springs attached 
to and arranged against (and taking a direction across that of) the rows or 
coils of wire or bars, rods, or strips of material composing the screen, riddle, 
or sieve, in such manner that, on extending and compressing the springs, 
the said rows, coils, rods, or bars will be thereby brought nearer to or 
further from cach other, and thus contract or enlarge the interstices or 
openings between them accordingly. 

880. W. Harwoop, Stowmarke, ‘Reaping and mowing.” — Dated th 
February, 1860. 

This invention has for its object improvements in machinery for reap- 
ing and mowing, and the improvements are especially applicable to 
machines similar to the machine described in the specification of a former 
patent granted to the present patentee, dated the 30th October, 1857 
(No, 2759). ‘The improvement consists in an improved means of raising the 
finger-bar and cutters off the ground when the machine is being moved from 
place to place. For this purpose he applics on each side of cach machine a 
wheel carried by one end of a bar; the other end of which bar is connected 
to an axle, which passes from side to side of the machine; this axle is so 
placed that on being turned partly round, the whecls may be depressed on 
to the ground, and the finger-bar and cutters thereby raised ; the axle may 
be caused to make this partial revolution by means of a lever handle, or by 
other suitable means, The finger-bar and cutters may also, by this me ans, 
be kept at a distance from the ground! when cutting crops, if desired. In 
place of two wheels, one on cach side of the machine, one wheel only 
placed in the centre of the machine, may be employed, 





CxLass 6.—BUILDING. 


dneluding Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 


415. T. ALLEN, Little Smith-street, Westminster, ‘‘ Window sashes.”—Dated 
1ith February, 1860. 

This invention consists in so fitting and hanging window-sashes that, 
whilst they present all the appearance, and have all the facilities of 
aceon A sliding sashes, they have further the capability of lowering or 
falling horizontally within ‘the house or building for the purposes of 
cleaning them. For this purpose the patentee fits sliding pieces in the 
channels or slides of the window frame of a thickness rather more than that 
of the beads ; these pieces have the sash lines and weights attached to them, 
all in the manner of ordinary windows. Between these sliding cheeks or 
ear he fits the glazed sashes, rebating them thereto to form as tighta 
joint as possible, at the lower part of which sash he disposes centre pins or 
gudgeons on which tho sashes move ason hinges, and on which they are free 
to fall towards the interior of the building when they are relezsed and 
required so to do. Thus the sashes are free to rise and fall in the ordinary 
manner, with their counter balance weights, each moving as a whole with 
the side — pieces between which they are fitted; spring or gther 
catches are applied at the top of the sashes, and attached to sliding cliteks, 
which es secure the sashes in position and jon th ith ; 
pened ype age eh also used to catch in the window frame in order to 
he side cheeks running up when a portio! i 
a ; ing up portion of the weight of sash is 








Cass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 
384. J. C. HADDAN, Bessborough-gardens, Pimlico, London, “‘ Manufacture of 
guns and of projectiles." —Dated 13th February, 1860. : 

This invention has reference to that description of guns and projectiles, 
wherein the former is manufactured with rifled cuts or grooves, and the 
latter with swellings or swells (on the largest diameter) to pass or lie within 
the said cuts or grooves, and with wads for steadying the hinder portions. 
Hitherto the swells on the projectile have corresponded with the cuts or 
grooves in the gun—that is to say, have been of a similar shape, but slightly 
smaller in size in the transverse section. But one part of the present 
invention consists in making the swells more quickly curved at the ends of 
the curve of the swell, and more flatly curved in the middle portion of such 
curve, the object being to alter or remove the position of the greatest wear 
on the cuts or grooves to a little distance away from their extreme edges, 
and also to allow a little more windage within the said cuts or grooves. 
Another feature of the said invention is the constructing guns with the 
rifled cuts or grooves stopped short of the full length of the bore by a 
length or distance equivalent to the position of the swells on the projectile 
from the tail end, and the additional length occupied by the charge within 
the gun, the remainder of the bore being plain, so that the gun may not be 
unnecessarily weakened by the rifling, and so that the wad may the more 
completely fill the bore, and less of the explosive force be wasted. Another 
feature of the said invention is the constructing shells or hollow projectiles 
with their extreme or largest diameter (on which the swells are placed) 
situated so far forward or near to the head or front end that this part shall 
afford the necessary strength to resist compression without the introducing 
a strengthening ring or diaphragm within the shell. Another feature of 
the said invention has reference to hollow projectiles, whether intended to 
contain a charge of molten metal or otherwise, and intended to break up or 
divide, and consists in constructing them with a conical or tapered orifice 
in front, and with a corresponding plug, so that on striking an object the 
projectile may split into pieces as desired (without a bursting charge). 
Another feature of the invention has reference to projectiles intended for 
discharging bullets, slugs, or other missiles, and consists in constructing 
them so that the front end may be comparatively easily separable or 
removable by a bursting charge fired by a fuse without the sides or back 
becoming broken or destroyed, and so that the contents may thereby receive 
a fresh impulsive force onwards, Lastly, the invention Comprises the 
strengthening cast-iron guns by winding on a continuous coil or coils 
helically or spirally around the exterior, such coil or coils being bands or 
strips of metal applied in a heated state, and allowed to shrink upon the 
gun, 

889. T. SHEDDEN, Ardgarten-house, Argyle, “* Cartridge cases for flire-arms,”— 
Dated 13th February, 18690. . : 

This invention relates to the arrangement and construction of cartridges 
or shells for the ordinary or other breech-loading fire-arms. Under one 
modification the cartridge case or shell is composed of pulp or of paper 
materials in a softened or disintegrated state; the mould for forming the 
shell or case is filled wtth a sufficient quantity of pulp or pasty material to 
form a cartridge case, and a core of a proper shape is introduced into the 
mould, and pressure applied, whereby the pulp or pasty material is made 
to fill the space between the mould and the core, and the greater part of 
the moisture is pressed out of it. A series of moulds are filled in rapid 
succession with the pulp, the operation being effected either by hand or 
with the aid of machinery, and upon being pressed and dried the coatings 
are removed from the moulds, and thus form perfect shells or cases in one 
piece. By making cartridge cases or shells in this way, and having a line 
or mark in the mould, and a corresponding mark in the ball made during 
its manufacture, the bullets may be placed in the cartridge case or shell so 
that its projections will properly fit the grooves of the rifle, or the orifices 
of elliptically or polygonally bored pieces. In cartridges manufactured 
according to these improvements, and in ordinary cartridges for breech- 
loading guns, it is preferred to use in some cases in lieu of the ordinary 
percussion cap and wire, or of tubes or primers which can only be fired by 
a blow in the direction of their length, primers which can be fired by a blow 
at an angle to their length. ‘The primer is a small tube filled or partly so 
with percussion powder, and is placed in the cartridge in the same manner 
as the wire commonly employed to fire the percussion cap. When placed 
in the gun a cartridge with the primer so arranged lies with the primer at 
such an angle to the vertical that it comes under the hammer of the gun 
when such hammer is arranged at the side of the barrel, The object of the 
arrangement is that nothing may intervene between the eye of the user and 
the sights of the barrel. 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


443. J. Henry, Mitchell-street, Glasgow, ‘* Flounced dresses.” —Dated 17th 
February, 1360. 

This invention consists in weaving the flounces with one, two, three, or 
more cords in the top part of the flounce, whereby it may be drawn or 
gathered up, and the fulness easily distributed, and in readiness for fixing 
on the dress. The object in weaving more than one cord in the flounce is, 
that that cord may be used which will suit the length of skirt, and number 
of flounces to be applied, the other cords being withdrawn, or a portion of 
the flounce cut off or turned in at top. The second improvement consists 
in weaving a hem on the lower edge of the flounce, instead of producing 
such hem by sewing as heretofore.—WNot proceeded with. 


450. J. SANDERS, West-bar, Shefield, “* Watches.” —Dated 18th February, 1860, 

This invention consists in the adaptation to watches of certain mechanism 
for effecting the following objects :— First, for setting the hands of watches 
from the outside or case of the watch, instead of opening the watch as 





heretofore commonly practised. Secondly, for winding up the main spring | 


of watches without opening the case thereof. Thirdly, for stopping and 
starting watches. The means by which the patentee proposes to effect these 
improvements are as follow :—First, as regards the setting of the hands, 
he employs for this purpose a lever furnished with a click, one end of which 
acts upon the dial wheels of the watch, and the other end passes through 
the edge of the watch case for imparting motion to said click. Secondly, 
as regards the winding up of the main spring, he employs for this purpose 


a lever let into the main spring arbor or fuzee arbor ; the said lever is | 


furnished with a click taking into the ratchet of the main spring, and the 
lever passes through the edge of the case of the watch for imparting motion 
thereto. As regards the stopping and starting, or what he terms the stop 
and impulse movement, he employs for this purpose a lever in the pendant 
of the watch, which lever is locked when nut required for use ; the aforesaid 
lever acts upon the balance wheel of the watch for stopping the same, 





Ciass 8.—CHEMICAL., 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


426. W. Cuark, Chancery-lane, London, * Gas."—A communication.—Dated 
16th February, 1800. 

This invention relates, First, to a new method of distilling matters 
ae gases which are only slightly carbonated, which matters the 
— distils with products furnishing carbonated gas, having very great 
ighting power, for the purpose of obtaining therewith gas more fit for 
lighting and heating. Secondly, to a peculiar apparatus for the distillation 


of the mixture of these two matters. This improved method is applicable | 


equally for the distillation of peat, which furnishes a gas having little 
lighting power, mixed with carbonate of hydrogen, produced from matters 
which furnish by distillation a lighting gas, the principle of the said method 
being to effect, at the same time, the distillation of gas from the two matters 
introduced in proper proportions by hastening the distillation of the one, 
and retarding that of the other; thus, the two gases resulting from peat 


Cuiass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic 
Electrical Apparatus, Galvanic Batteries, Sc. 

465. Sir C. T. Brieut, Harrow Weald, Middlesex, ‘* Improvements in work- 
ing and testing y+ conductors, and in apparatus connected 
therewith.” —Dated 20th Feb , 1860. 

In the first part of this invention, the patentee employs for signalling by 
sound through the agency of a local circuit, and for recording si; a 
coil or coils actuating two permanent magnets, so placed that one of the 
magnets moves, and thereby completes a local circuit, when a current of 
one kind is passed through the coil or coils, while the other magnet remains 
stationary ; on a current of the opposite kind being passed through the coil 
or coils, the latter magnet is moved and makes contact, the former bein, 
kept in its position of rest. This arrangement of coils, magnets, an 
contacts is applicable to that system of signalling patented by E. B. — 
on the 13th January, 1858, No. 54, wherein each consecutive current of 
the opposite kind to that immediately p ding it and prod a separat 
and distinct signal, or register, or letter, as the case may be, instead of each 
signal being composed of two currents, which were previously ni 
oon the nature of the conductor operated upon was such as to render it 
desirable to employ successive currents of _ kind. In the employ- 
ment of this invention after this manner the conventional signs may be 
either indicated by the contact of the magnets with their stops, or by the 
blank periods between the motions of the magnet, in which case the local 
currents brought into play by the magnets record or indicate the spaces 
between the letters, registers, or signals. In sending the currents by which 
‘the various signals are produced when this part of the invention is used to 
make and break local currents in connexion with bells or other apparatus 
for reading by sound, or when it is in connexion with a double 








and tar being in the status nascens will chemically combine and furnish a | 


rich suitable gas, In order to obtain such simultaneous distillation, he | 


makes use of a distilling apparatus which retards the distillation of the car- 
burets of hydrogen. 
451. M. Henry, Fleet street, London, ‘‘ Gas.”—A communication.— Daled 18th 
February, 18 

According to this invention, gas for lighting is produced by injecting 
steam into incandescent fuel ; yas for lighting may be obtained in apparatus 
contrived als» for producing gas for heating. ‘The present invention in- 
cludes improvements in the apparatus or furnace constructed and arranged 
according to the method for which British letters patent were granted to 
the present patentee, bearing date 10th May, 1859, and numbered 1,174, 
which furnace, as so improved, is adapted for being employed for the pro- 
duction of gas for heating, or gas for lighting, separately or exclusively, or 
for the production of gas for heating, and gas for lighting, in the same 
apparatus simult yusly, or consecutively, (or alternately); arrangements 
are adopted for admitting atmospheric air through horizoutal tubes into a 
closed qenaber or space below the fire bars, so as to distribute the draught in 
a unifurm manner beneath the fire. In this improved apparatus it is also 
proposed to apply the method of injection, in which air is forced in by 
means of a steam jet into the mouth of a pipe provided with bell or funnel 
mouths, or conical surfaces arranged in a converging direction, whereby the 
resisting air is driven and displaced or disturbed, and a vacuum produced, by 
which means the air behind is sucked or drawn in, and enters through the 
outer coue or bell mouth, the combined air and steam in turn producin; 
another current, and drawing in the air through an inner cone, by which 
means a strong inflowing current is obtained, 








recording instrument, he employs two finger keys in near proximity to each 
other, each sending currents of opposite character to the other, and each 
when used having the effect (in addition to sending its current) of placing 
on short circuit, or of di ting altogether, the coil or coils through 
and by means of which signals are received at the home station ; when the 
key turns to its position of rest, the receiving coils are again placed in cir- 
cuit with the line wire so as to ready to receive currents from the 
distant station. The second part of the invention consists in the employ- 
ment of mechanical force for the production of telegraphic signals, such 
force being brought into action or regulated by the electrical currents 
transmitted through the line. This part of the invention may be carried 
into effect by the use of a train of clockwork (or other convenient source 
of power), to which is coupled by the action of the electrical currents a 
wheel, arm, or other appliance by means of which the necessary contacts 
are made, or signals exhibited. The invention cannot be fully described 
without reference to the drawings, 


486. D. M. MAappLe, Clerk’s-place, Bishopsgate-street, London, “‘ Blectric 
clocks and electric batteries.” —Dated 23rd February, 1860. 

This invention relates to the manner of working the impulse weight by 
which the impulse is given at proper intervals to the pendulum of the 
clock. The impulse weight, lifted by the action of an electro-magnet, is 
brought to a position in which it is retained by the operation of a perma- 
nent magnet ; an electro-magnet is caused to release the weight from the 
| action of the permanent magnet, and to allow it to impinge upon the 
| pend with a, tant and regulated impulse. The improvements in 

electro batteries consist in forming one pole of the battery of a pot of 
| black-lead, graphite, or plumbago, or of two or more of these substances 
mixed, and so as to contain the acid, being in this respect a cell. When 
great power is required, the pots may be coated inside with platina, or 
any other metal which may be deposited by the electro-plating process,— 
Not proceeded with, 


Ciass 10,—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


376. B. Purnatt, Birmingham, ‘‘ Hot water apparatus.”—Dated 11th 
February, 1860. 

This invention consists in attaching a valve box and self-acting valve to 
any part of the return pipe of circulating hot water apparatus, by preference 
selecting a position at or near the end of such return pipe. Phe valve is 
for the purpose of preventing the passage of cold water into the return 
pipe, and its action is as follows:—The clack of the valve opens inwards 
towards the cold water supply pipe, so that the hot water easily lifting the 
valve clack is allowed a free passage, whilst the cold water, by its own pres- 
| sure — the clack of the valve, closes the passage into the return pipe, 
and effectually prevents any cold water entering it. This arrangement will 
admit of hot water being drawn from the pipes at any part of their length, 
and either from the return pipe or from the flow pipe, so that the boiler 
which supplies the heating apparatus for a building will also supply hot 
| water for bath or culinary purposes, 
| 881. RJ . COLE, Chepstow-villas, Bayswater, * Pencils.” —Dated 11th February, 

15 




















In carrying this invention into effect the patentee mixes lead or plumbago, 
after being reduced to an impalpable powder, with india-rubber in solution, 
or other suitable adhesive material. For some purpose it will be desirable 
to mix therewith a small quantity of grease or other fatty matter, and add 
a small qnantity of lamp black, and finely powdered coke and charcoal ; 
| these are thoroughly incorporated together, and subjected to a great pres- 
sure, to divest the compound of any superfluous moisture, after which it 
may be moulded in suitable lengths for use. 


385. W. ReapMAN, Leighton Buzzard, ‘‘ Communicating motion to roller blinds, 
maps, &c.”—Dated 13th February, 1860. 
In carrying this invention into effect, on one end of the ordinary blind or 
map roller is placed a grooved pulley, the groove of which is roughened by 
| cutting or otherwise. The usual endless blind cord is laid over this pulley, 
| and kept in forcible contact therewith by a brake acted upon by a spring, 
| or by a weighted lever attached to the bracket which carries the pulley end 
of the roller. The lower portion of the cord may be passed round a pulley, 
or loosely through a ring. On pulling the cord, the upper pulley will revolve 
| and raise or lower the blind, At all other times the roller will be held fast 
| in the position in which it has been left. 
| 











CuLTIvATION OF FLAx in Inp1A.—It is understood that a com- 
| pany has been privately formed by some of the leading houses in 
the linen trade, to promote the production of flax in India, and 
especially in the Punjab. It is called the Indian Flax Company, 
and an agent has ope 4 been appointed to undertake the duty of 
furnishing the natives with instruction as to the best modes of culti- 
vation, and also to purchase the article as soon as it is ready. The 
experiments carried out some time back under the administration of 
Sir John Lawrence seemed to demonstrate that the growth of flax is 
| one of the most suitable occupations for the Indian agriculturist ; and 

as the land available for the purpose ia the Punjabis the most exten- 
sive, and that province will soon enjoy remarkable facilities for rail and 
water transit, the commercial public will have reason for disappoint- 
ment if the present attempt should fail to lead to very great results. 

Non-Exptosive Steam Borters.—Mr. Philippe Grimaldi, Paris, 

has provisionally specitied an improved steam generator, not liable 
to bursting. These boilers do not génerate steam in the interior, 
insomuch as they are always quite filled with water, they are en- 
tirely closed, and thick enough to resist the pressure of steam due 
| to the degree to which the liquid is raised. They are provided with 
a safety apparatus, composed of a large cast-iron cylinder, which 
| penetrates downwards through a hole in the top of the boiler, and 
which is fitted with a stufling-box. The said cylinder, which is 
perforated lengthways with a central hole closed by means of a stop- 
cock, has half of its length plunged in the water upon which it 
| bears. If the water oupplied yy the feed-pump increases within the 
| boiler, the cylinder rises up until all its immersed portion is out, 
| when the cock opens by the action of a small lever which catches a 
stop, then the surplus water flows out, and the cylinder moves down 
by reason of its own weight, until the lever catches another stop, 
which causes the cock to shut. This generator is of a cylindric 
form, and of an analog disposition to the boiler of a locomotive, 
having, like it, an internal furnace, composed of two rectangular 
chambers, the space between them being filled with water. It may 
be fitted in masonry, and is provided with two flues, which run 
through its whole length; the said flues or pipes open in a trans- 
verse receiving chamber of the smoke-box, which conveys the 
heated gases into two flues running lengthways along the outside of 
the boiler, and communicating with the chimney, thereby increasing 
considerably the heating surface. Lastly, there are two feed-pumps ; 
one fixed within the boiler forces the water of the said boiler into a 
vapourising tube, which divides itself into four branches, two of 
which run in each one of the internal flues, and open in a common 
receiving pipe, which conveys the steam to the cylinder of the 
machine. ‘The other pump is placed outside of the boiler, and serves 
to supply this boiler with a quantity of water equivalent to that 
which the first one discharges into the vapourising tubes; both 
pumps are actuated by a same mechanical organ driven by the 
machine; they can be regulated at once either by hand or by an 
automatic regulator, so as to have their production at any time 
suitable to the work and need of the machine. 
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AND GENERAL TRADES 


THE IRON, COAL, AVOLVERHAMPTON, AND 


OF BIRMINGHAM, 
OTHER DISTRICTS. 
(From our own Correspondent.) 

Anorner PF’ STAFFORDSHIRE : Bill Rigging again— STATE OF 
TRADE eS Shea Ovur”—Coat Trape—Muves’ Insrec- 
tion Bux Acatn: Its Leading Features—MeEETINGS OF CREDITORS: Mr. 
«Banks's; Mr. Crossss—GENERAL MANUFACTURING TRADES OF BIRMINGHAM, 
Wo.vennampron, AND THE District: Trades Specified—Tut New 
PaincieLe or DiaGonaL RIVETING FOR Boiters — SouTH STAFFORDSHIRE 
Waterworks ComPANY—SINGULAR AND Fata Pit ACCIDENT. 


Anoruer failure has happened in South Staffordshire. | Messrs. 
G. H. and A. Hickman, who have carried on business in Bilston for 
some time past, as ironmasters, again petitioned the Birmingham Bank- 
ruptcy Court onTuesday last for protection, under the Private Arrange- 
ment Clauses. Inacommercial sense, the history of the concern, with 
the account of their recent transactions, given in the annexed sketch, 
will be found not a little interesting. Messrs. George and Alfred 
Hickman are brothers, and are the sons of the late Mr. George 
Hickman, who at one time was chief clerk to the Mott Colliery 
Company, and Mr. George Hickman, the elder brother, was formerly 
clerk to his father at the Bilston Brook Works, Bilston. During 
this time, Alfred, the younger brother, commenced business with his 
blood cousin, Mr. Joseph Pearson, who had previously been in the 
office of Mr. Edward Bagnall Dimmack. Alfred Hickman and 
Joseph Pearson began as small iron merchants at Bilston, and after 
about the first twelve months George joined them. These three 
carried on a very large business for some two years. Mr. George 
Hickman, sen., now died, and the Bilston Brook Works devolved 
upon the two sons. The views of the sons began to expand rapidly. 
Any inconvenience that might have arisen by reasoa of the con- 
nection of Mr. Pearson was quickly disposed of by a dissolution of 
the partnership. Mr. Pearson then joined Mr. David Kendrick, and 
the firm of Pearson and Kendrick was formed. The brothers 
Hickman now added Stonefield Works to the Bilston Brook Works, 
at Bilston, and took also the Groveland and another works at 
Dudley. They also added a third furnace to the Bilston Brook 
Works, making, with the one at Stonetield, four blast furnaces, 
Extending their commercial arms, the young men next took the 
immense works at Lea Brook, which had belonged to the Chillington 
Company, and carried them on for about two years. They also 
further added to their Bilston possessions the extensive Queen's 
Gardens Colliery there. The panic of 1855 came, and the Hickmans 
stopped. Their liabilities were, if we remember rightly, about 
£85,000. After several valuations had been made, they arranged 
in the Bankruptcy Court, under the same clauses as those under 
which they are now petitioning, to pay a dividend of 10s. in the pound. 
Great activity was now displayed at the several works, and large 
quantities of iron were brought into the market. At about the 
middle of 1856 Mr. Williams, the present chairman of the Iron- 
masters Association, made a passing remark upon the extraordinary 
involvement of the firm, and said he “had heard they had failed.” 
Messrs. Hickman i diately c 1 an action against Mr. 
Williams, pursued it to the Stafford Assizes, and got a verdict. 1 he 
“ confidence” which the present insolvents displayed in connection 
with those proceedings was eminently characteristic of their former 
and subsequent bearing. Iron in great quantities continued to be made, 
and sent away from their several rolling mills, much of it finding its 
way to Liverpool, to the warehouse of Barber Brothers; with whom 
our readers will remember they carried on bill transations of a purely 
fictitious nature and to a very large amount. ‘The Barbers failed, and 
the account of the meeting of their creditors appeared in our columns 
and those of the papers of the district in due course. The expose 
which that report comprised occasioned no little bewilderment, 





because of the extent to which worthless paper had been palmed oif 


upon the banks of this and other districts; and as Messrs. Hick- 
man were convicted of these transactions, by their own confession, 
at the meeting in question, it could not be expected that their trade 
would be upheld in a district in which bill rigging has been an in- 
sufferable bane for years past. The Dudley and West Bromwich 
bank—the old enemy of these insolvents — had previously again 

ressed. Pigs were sent to Bull’s Bridge Wharf on account of that 

ank, and another month was thereby gained, but directly the next 
instalment was due payment was required. It was not forthcoming, 
and the next day notice in bankruptcy was served. A similar notice 
was also served by the town and district bank in Birmingham. 
And we hear that'a well-known broker in Wolverhampton followed 
suit; and it is added, with success. It cannot be expected 
that the banks will again pull these gentlemen through the Private 
Arrangement proceedings. Such a course would be widely repro- 
bated. It is high time that the trade of South Staffordsh.re were 
free from the curse of such paper as has lately been thrown into it. 
All persons desire to see the concerns of Messrs. Barber Brothers 
and of Messrs. Hickman Brothers both undergoing the scrutiny and 
the publicity of the open court. The greater portion, if not the whole, 
of the composition agreed upon at the failure of 1855 has been 
paid. ‘lhe amount for which Messrs. Hickman have gone this 
time is variously stated at from £30,000 to £50,000 ; and there are 
debts in some few cases that will result in most painful consequences 
to the persons immediately interested. ‘They are not, however, 
cases from which the iron trade as a whole will much suffer. 

This failure was the principal topic in Birmingham yesterday, and 
in Wolverhampton on W dnesday, at both of which places hopes 
were all but universally expressed unfavourable to the continuance 
of the concern. 





There is nothing new to report respecting the state of the trade. | 


Things remain pretty much as they have been for some time past, 
except that the improved weather has imparted slightly more 
cheerfulness in the general feeling, and that so low have been the 
rates at which pig-iron has had to change hands within the past 
fortnight that certain makers have at length come to the determina- 
tion to blow out, and reduce the make, and they have begun to carry 
their determination into effect. 

A meeting of the creditors of Mr. William Banks, ironmaster, of 
Ettingshall, whose failure we noticed in our last is: ue, was held on 
Friday at the Swan Hotel, Wolverhampton. There was a good 
attendance of creditors and professional men —creditors to the 
amount of upwards of £11,000 being represented. Mr. Samuel 
Lloyd, of the firm of Lloyds, Foster, and Co., of Wednesbury, was 
called upon to preside. Mr. Barnett, sen., solicitor, laid before the 
meeting a statement of the position of the estate of Mr. Banks. He 
stated that the debts due to unsecured creditors amounted to 
£17,039. The assets available for these creditors were debts due to 
Mr. William Banks, £505; stock at the works, £3,040; five free- 
hold houses and shops, in Shropshire-row, Bilston, £800 ; copyhold 
houses in Willenhall, deducting fines and court fees, £350; Mr. 
Banks’ leasehold dwelling-house, in Bradford-street, Walsall, £900, 
less an equitable mortgage of £412 was estimated at £488; stock in 

rovision shop and publichouse, £750; eight boats, £420; interest 
in “ Ettingshall House,” as mortgagee in possession for £400, with 
interest due, was put down at £350, part of the house being on lease- 
hold property; and furniture and horse and carriage, £350. This 
made a total of £7,054. The other property was liable for a debt 
due to Mr. W. H. Fryer, banker, amounting to £2,500. Of this 
£500 was the residue of a debt of about £15,000 due to Mr. Fryer 
since the former insolvency, aud the other £2,000 was a balance 
partly arising from unpaid rents of a portion of the leasehold 
roperty. The property subject to this £2,500 consisted of the 
Uttingshall Ironworks, freehold, which Mr. Barnett said he had 
not valued. It contained nineteen puddling furnaces, and was 
thought by gentlemen present to be worth £5,000. A portion 
of the works—the office, warehouse, reservoir—were on lease- 
hold land to be hereafter referred to; and the pig wharf, the 
puddling furnaces, and boiler, were on land the lease of 
which was just expiring, belonging to the incumbent of Bilston, 
but which, it was understood, could be renewed on the same 
terms as before. There was a leasehold colliery estate of 40 acres, 
25 acres having 63 years, and the remaining 15 acres 60 years to 








run, with two blast furnaces and some cottages on the surface, at a 
rent of £213 a year, all the instalments being paid. This contained 
the new mine, coal and other seams ungotten, preparations to work 
which had been made three or four years ago, when they were 
flooded, and this was probably the main cause of the stoppage of 
Mr. Banks. These mines were valued at £17,000, if they could be 
got, and it was thought at an expenditure of £3,000 they could be 
rendered available. Besides these there was a quantity of building 
land, @he residue of an estate, which had sold at the rate of 4s. per 
square yard, and at 3s. 6d. per square yard this would realise 
£1,115. Twelve freehold houses at Halliields in bad repair were 
estimated to realise £600, the rental, if all tenanted, being £80 a 
year. Mr. Barnett then referred to a deed of assignment executed 
in April, 1844, by the late Mr. Thomas Banks on his retiring from 
the concern. Previous to the execution of this deed, the present 
Mr. William Banks was a partner to the extent of one-sixth. The 
firm had failed, and had agreed to pay creditors a composition of 
2s. 6d. in the pound, and the deed assigned to Mr. William Banks 
the remaining five-sixths, subject to payments to Mr. and Mrs. 
Banks, senior, which ceased on their deaths, and subject—after 
paying Mr. William Banks an annual salary of £200 as manager, 
and after payment of the composition of 2s, Gd. in the pound, or any 
further dividend he might think proper to pay, and after all 
liabilities had been discharged—to paying one-seventh of the 
surplus profits arising from the five-sixths of the estate so 
assigned to each of Mr. Thomas Banks’ other children, for whose 
benetit these five-sixths were conveyed in trust to Mr. Wm. Banks. 
The chairman, in summing up the statement of Mr. Barnett, said it 
appeared that if the property were sold there would be £80,000 to 
pay £20,000, and if the new mine coal was ungotten under the forty 
acres of land, that ought to be worth more than it was put down at. 
He should think some of the adjoining mine owners would be glad to 
purchase these mines, which ought to be worth £500 an acre. He 
thought they would get 20s, in the pound in bankruptcy. There 
seemed no hope of William Banks carrying on the concern, as he 
appeared under very favourable circumstances to have managed very 
badly, and his health was now, it seemed, very delicate. Ultimately 
the following resolution was carried unanimousiy:—“ That Mr. 
Banks execute a deed of assignment of his estate and etlects to 
trustees, to be hereafter mentioned, in satisfaction of the demands of 
his creditors, such deed to be executed when the preliminary assent 
thereto of the whole of the creditors is obtained. Any protection 
necessary to give effect to the foregoing resolution, by private 
arrangement, petition, or otherwise, to be obtained. Such trustees 
to be Henry Hill, Esq., Mr. Alfred Colebourn, and Mr. Samuel Page.” 
The trustees were empowered to give to Mr, Banks his furniture, 
horse, and carriage, or any part of them. 

The adjourned meeting in the matter of Mr. T. Cross, ironmaster, 
under the private arrangement clauses of the Bankruptcy Act, took 
place in the Birmingham Bankruptcy Court, before Mr. Registrar 
Waterfield, on Monday. ‘The last meeting was adjourned in order 
that the names of two gentlemen, as security for Mr. Cross, might 
be submitted to the creditors, ‘The names now submitted were 
Mr. Maurice Marks, of Edgbaston and Edgbaston-street, and Mr. 
Phillip Samuels, of Bilston. It was proposed that these gentlemen 
should become security for the first 5s. dividend, to be paid in two 
months, and that the second instalment of 5s. should be secured by 
the equity of redemption on the mortgage of the works.—Mr. Barnett 
said he thought the creditors had a right to complain of the way in 
which the names of the security had been submitted. An adjourn- 
ment took place in order that the creditors might have an oppor- 
tunity of making inquiries concerning the names to be laid before 
them, and it was arranged that they should be forwarded to him 
on Thursday last. ‘This was not done, and the first he had heard of 
them, except by rumour, was to-day; and then, with respect to the 


apply for it—a provision open to the objection that, in case of in- 
fringement, the workman may declare that he was not aware any 
particular rule was in existence. The clause relating to the pay- 
ment of wages in public-houses has been modified, to remove what 
was considered unnecessary stringency towards the masters; but 
the effect of the enactment has not been destroyed. Lastly, the 
general rule providing that the men should be empowered to see the 
material “ got” weighed, which, it will be recollected, was rescinded 
in the Lords’ committee, has since been introduced as a te 
clause, with some slight modifications, and in this latter form has 
become law. 

Respecting the general manufacturing trades of Birmingham and 
Wolverhampton, with their districts, it may be said that an im- 
proved tone is observable in the reports received since our last. The 
much-welcomed change which has taken place in the weather has, 
doubtless, to some extent, contributed to bring about this restoration 
to a healthy action, which is the more completely appreciable as 
coming at a moment when many of the manufacturers’ order books 
were very bare of orders. The change which has now taken place 
is in the foreign as well as in the home trade, and is io respect of all 
the descriptions of goods which are principally in demand for the 
autumn. The factors who are engaged in the north of England 
trade report decidedly more favourably as to the prospects of busi- 
ness concerns in that part of the country. The shopkeepers’ stocks 
are moderate, and the labouring classes have been up to this time so 
well employed that nothing but a very bad harvest, and high price 
of food in consequence, can prevent there being a good demand for 
the class of hardware goods which are in general domestic use, The 
markets in the agricultural districts are at the present time rather 
thinly atttended, but the factors who take eastern counties report 
trade to be brisker. These accounts are contirmed by most of the 
manufacturers in most of the leading branches. In some instances 
parties who had been working for stocks are now working upon 
orders; the artisans are not making less than average time, except 
at Birmingham, where some of them work at their own homes, and 
employ three or four persons under them, ‘They are still short of 
orders, and will remain so until trade is fuller of animation. These 
observations apply more especially to the fancy branches, but in the 
light steel toy trade there is also a certain amount of slackness still 
existing. The heavy trades are in better condition. The edge-tool 
makers all over the district are well supplied with orders. The tube 
makers are in much the same condition. For all kinds of machinery 
there is a tolerably active demand, and the hollow ware trades are 
similarly circumstanced. From Walsall the reports from the saddlers’ 
ironmongers are not favourable. 


The increasing animation in the foreign trade is principally conti- 
nental, and is the most marked in that of Germany, which has been 
quiet for several months. ‘Chere is also a moderate business doing 
in what is called the Mediterranean trade. With the East Indies 
there is comparatively little doing. The vice and anvil trades con- 
tinue good. 


The boilers made upon the new principle of diagonal rivetting 
are, we are glad to learn, experiencing a steady demand. The 
absolute necessity of the highest attainable strength being secured 
for steam boilers is universally admitted; and that there was much 
room for improvement was proved by the experiments of Mr. Fair- 
bairn, who discovered that in cylindrical vessels subjected to internal 
pressure the strength in their longitudinal direction is twice that 
of the plates in their curvilinear direction, and that an ordinar 
rivetted joint, of good proportions and workmanship, has but half 
the strength of the solid plate. Taking these facts into considera- 
tion, it is evident that (since the joints are but one-half the strength 
of the solid plate, and the transverse strength is considerably less 
than the longitudinal) it is of paramount importance to remove the 
necessity for longitudinal joints, for by that means the strength 








second instalment, the ground had been shifted. It had been under- 
stood that personal security was to be given, but now it appeared | 
that Greet’s Green Works were to be the security. It appea.ed by | 
the balance-sheet that they were worth £9,000, and that there was a | 
mortgage on them for £3,500, but even if the value set on them was a 
true value, surely £3,500 was not a good security for the fourth of Mr. 
Cross’s debts. ‘The value of the works, however, was not estimatedat 

so large an amount by some persons, and supposing it were, that sort 
of property was liable to change and depreciation at any moment. | 
—Mr. James remarked that the works were bought for £6,000, and | 
that £6,000 had been laid out on them since.—Mr, Barnett knew | 


from experience that money laid out for works seldom yielded 10s. 
in the pound when they were sold.—The Registrar intimated that 
he should not call upon the creditors to decide on accepting the | 
security offered until they had had time to test its value.—Mr. | 
Motteram said Mr. ienneloen a creditor for £1,100.—The Registrar 
suggested that Mr. James should con-ent to an adjournment for four 
days, in order to allow the creditors to make inquiries as to the 
security; but afterwards further suggested whether, if the two 
gentlemen proposed were so sure, it would not be better to take 10s. 
in bankruptcy.—Mr. James objected to that course, on the ground | 
that if it were adopted it would be ruinous to the estate.—The | 
Registrar remarked that private arrangements, which ended in a 
full surrender of the bankrupt’s estate, seldom became involved in 
difficulties. He again suggested an adjournment for four days.— 
Finally an adjournment till Saturday was agreed upon.—Mr. Barnett 
was about to prove a debt of £14,000, on the part of the Bilston 
Bank, but the Registrar suggested that it should be done at the 
adjourned meeting, which was agreed to —Mr. Motteram suggested 
to the creditors that they would find their true position to be to 
stand by Mr. Cross, and oppose the debt of Mr. Foster.—Mr. Marks 
has since declined to become a surety. 

Since the favourable change in the weather the coal trade has not 
been quite so buoyant, owing to the domestic consumption having 
fallen off. The demand will not, of course, be very brisk till after 
harvest operations are concluded, when the various parties in the 
country will, as is generzlly the case, be getting in their winter's 
stock, and a further impetus will be given to the trade by land and 
water. A considerable number of the men, who are rather short of 
employment, have had recourse to harvest work, so that little 
inconvenience will be felt by their wives and families. 

The text of the New Mines Inspection and Regulation Act has 
been published. A freedom from ambiguity in its terms is con- 
spicuous. As to the provisions of the Act, taken generally, they will 
we think, find approval. The tirstsection secures to the boys em- 

loyed an amount of education, helping to place them upon a 
evel with other boys of their class. In the factory and in large work- 
shops some amount of schooling is, with tolerable ease, secured; but 
among our mining population this, until recently, could only with 
considerable difficulty be eflected. Schools were scarce and wide 
apart, and attendance involved a loss of time and an amount of 
fatigue which neither parents nor children were inclined to incur. 
Many owners of mines and collieries and ironmasters have now, 
however, established schools at their own cost for the benefit of the 
children of the workmen they employ, and others subscribe liberally 
towards schovls in the neighbourhood of their works, so that the 
means of education are almost everywhere near at hand; and this 
being the case, even a compulsory weekly attendance of six hours at 
school assumes, in our view, the complexion of a privilege rather 
than that of a hardship. Some parents, doubtless, will think the 
education thus acquired useless, and the time devoted to it time 
misemployed, but society benevolently prevents them from giving to 
this notion practical effect, and places itself in loco parentis towards 
a class that, in such cases, may be said to have no other protector. 
The enactment extending the minimum age at which youths may be 
entrusted with the managemeut of steam machinery from fifteen to 
eighteen years, will, doubtless, prevent some accidents to persons 
ascending or descending pits, but beyond this it will impart a feeling 
of great security to the workmen employed. ‘The penalty for in- 
fringing this provision is not less than £20, nor more than £50. In 








clause 15 an amendment, which we think likely to occasion much 
trouble, has been introducsd. - Under the old Act, and according to 
the new bill, as it left the Commons, a printed copy of the general 





and special rules was to be supplied to every individual employed ; 
as the bill now stands such copy is only to be 


supplied to those who 


may be very materially increased without adding to the weight of 
the boiler. By an ingenious arrangement patented by Messrs. 
Wright and Co., of Walsall, a stronger boiler is produced than has 
hitherto been practicable. The crossing of the joints has been much 
relied on, and doubtless it is highly beneficial; but in addition to 
this Messrs. Wright further increase the strength by arranging all 
the joints diagonally; longitudinal joints are entirely dispensed 
with, and a system of equal oblique, or diagonal joints, adopted. 
By this diagonal; arrangement of the joints, all the rivetting 
of the boiler assists equally in supporting the transverse strain, 
instead of the longitudinal joints alone being left to contend with 
it, as in the common plan; and this is accomplished without any 
increase in the whole amount of rivetting, except only when it may 
be required to give a surplus of strength to the Joints, in which case 
less than 5 per cent. of additional rivetting will suffice. 

The general tone of the labour market is rather satisfactory. The 
Coventry weavers—so many of them as there is work for~have 
returned to work, all at reduced wages. They are not, however, 
contented, and are only “ biding their time” again to measure their 
strength with their employers. 

An ordinary half-yearly meeting of the shareholders of the South 
Staffordshire Waterworks Company was held in Walsall on Tuesday 
last. The directors’ report was as follows :—‘ Your directors have 
to report, that since the last half-yearly meeting 1,394 new services 
have been laid on, notwithstanding the unprecedented rainfall of the 
last few months. The whole of these services are now yielding 
revenue; and from the gradual development of the undertaking, the 
unlimited supply of pure water at their disposal, and the arrange- 
ments proposed with the Dudley Waterworks Company for the 
purchase of their plant and works, your directors anticipate an 
increased revenue during the current half year. Your directors 
recommend that a fourth call of £2 per share be made on the ‘ B’ 
shares. Your directors have arranged for the purchase of the Dudley 
Waterworks subject to the approval of the shareholders. A con- 
siderable increase of revenue from this populous district may be 
looked for, as the present main and plant is capable of supplying 
the pure water from Lichfield without much additional outlay ; 
your directors unanimously recommend the adoption of the 
purchase. Your directors recommend a dividend at the rate 
of 2 per cent. per annum on the paid-up capital.” — The 
Chairman then said the report recommended a dividend of 2 per 
cent., and this was after the company had been started seven 
years; but the Birmingham Waterworks Company was sixteen 
years before it paid a dividend, and now;he believed that a very good 
interest was being paid by that company. Looking to the atlairs of 
the company, he thought they were in a satisfactory condition, and 
he doubted not but that ultimately they would be enabled to declare 
as good a dividend as the Birmingham Company now did. Subse- 
quently, the chairman stated generally the grounds upon which the 
directors recommended the purchase of the Dudley Waterworks, and 
the property connected therewith. He explained that the facilities 
in the hands of the South Staffordshire Company were such as to 
enable them to go to Dudley and compete with that company, but 
that would be an expensive and less remunerative course than the 
one now proposed. ‘lhey had power under the Act of Parliament to 
treat with the Dudley Company, and that company was willing to 
treat with them. At first some difficulties arose, in consequence of 
a portion of the land or property being of but questionable title— 
ic., having a copyhold title only, which had never been enfranchised. 
At length, however, certain terms had been arranged for the approval 
of the shareholders, and the Dudley shareholders had already 
accepted those terms, ‘The dividend was declared, and the purchase 
of the Dudley Waterworks was agreed upon unanimously, 

On Friday morning a miner, named Joseph Hickman, met with 
his death under singular circumstances, at Mr. Newton's limestone 
quarry, at the Priory, Sedgley. Early in the morning a boy de- 
scended a small water pit in the colliery, about 10 ft. indepth, and 
the damp overtaking him, he fell and became insensible. ‘The lad 
was got out, and Hickman himself went for a surgeon. Afterwards 
iiickman went dowp the pit unknown to any one else, and in a few 
minutes after he was missed, and Mr. Newton, on looking down the 
suaft, saw him lying at the bottom. Mr. Newton, with the assist- 
ance of another man, got the body up, but life was quite extinct. In 
rescuing the body Mr. Newton narrowly escaped suffocation. 
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NOTES FROM 7-=-s eal AND EASTERN 


(From our own Correspondent.) 


Liverroot Topics; Remarkable Improvement in the Health of the Towns- 
people: Funeral of the late Mr. Hartley—State or Taave: Leeds: Shef- 
field—Puorosen “Corton Company”—TriaL or Reapine Macaines 1N 
Lincouxsuine—ImpornTant Munina Case: Dawes and Another vy. Earl 
Fitewiliam—Dxepoise 1x Lynn Hanpour—NorTHesn Matters: Launch 
of the Leinster, and Details of the Ship: Launch of a Steam Tug; An Iron- 
stone Harbour; New Blast Furnaces: Opposition to Railway Amalgamation : 
Trial Trip of the Rangoon: An Admirer of the Emperor Napoleon : Progress 
of Jarrow, &c.—Raiwax Prooress: Hertford, Luton, and Dunstable: 
Rowsley and Buxton—Rawway Smasneny: Reflections arising from the 
Disaster on the Lancashire and Yorkshire—Mancuesten STEaM Boren 
Association ; Report of the Chief Inspeclor—Tue Co-oPEBATIVE PRINCIPLE 
at Rocupate—Tue Buripino Trape iv THe West Ripinc—STeam 
Coaus: Oficial Report of Recent Admiralty Experiments, 

Ar the last meeting of the “Health Committee,” the Chairman 

(Mr. Alderman Dover), referring to a statement made with respect 

to Liverpool in the annual report of the Registrar-General, said the 

report was most unjust towards the town. In the first place, the 
remarks, though published this year, had reference to the state of 

things in 1857, since when the death-rate had reduced from 29 to 25 

in 1,000. The statement that the town was drained into the dock 

basins was inaccurate, for a sum of very little less than £10,000 had 
been spent for the purpose of carrying the sewage water through the 
dock basins, and it was now carried away out into the river. He 
believed he was right in stating that, in 1837, when the Health Bill 
came into operation, the death-rate was 39 in 1,000, that by 1857 it 
had been reduced to 29 in 1,000, and that it had since been further 
reduced to about 25 in 1,000. It was resolved to depute Mr. New- 
lands, the borough engineer, and Mr. M‘Gowen, the deputy town- 
clerk, to attend the Social Science Congress at Glasgow. The 
funeral of the late Mr. Jesse Hartley was attended by a large num- 
ber of gentlemen, including many employés of the Dock board and 
the corporation, as well as many contractors who had executed work 
under the deceased. The following officiated as pall-bearers:—Mr. 

William Brown, Mr. Thomas Cook, Mr, Charles Surner (chairman 

of the Dock Board), Mr. J. Bramley-Moore, Mr. James Bibby, and 

Mr. James Walker. There were also present Mr. William Rathbone, 

Mr. Alderman Robinson, Mr. North (solicitor to the Dock Board), 

Mr. Me ge (corporation surveyor), Mr. Millar (surveyor of the 

docks), Mr. Newlands (borough orn Mr. John Bibbs, Mr. 

Henry Forshaw, Mr. R. Newby, Mr. T. Hackett, Mr. D. Mason, 

Mr. Smith, &c. There seems little doubt that Mr. John B. Hartley 

will succeed to the appointment (worth £1,200 per annum) rendered 

vacant by his father’s decease. 

The Leeds Chamber of Commerce, in their monthly report on the 
trade of that town, observe that there is no variation worthy of 
notice in the iron and machine department. The iron trade con- 
tinues in a very prosperous, animated condition, the foundries and 
furnaces being kept fully employed. ‘The machine and self-acting 
tool-makers for engineers have all a satisfactory number of orders on 
hand, which is likewise the case with the builders of locomotive 
engines. ‘The cut-nail crade is good.—The reports from Sheflield, 
which have been of a gloomy character for some months past, con- 
tinue to be of the same character. 

Mr. Bazley, M.P., who takes an active and constant interest in 
the great cotton supply question, has called attention to the pro- 
posed formation of a Cotton Company (Limited), with respect to 
which a meeting is to be held in the ‘Town-hall, Manchester, on 
Friday next. The principal object of the company would be “ to 
buy cotton in India of an improved quality and ship it to this 
country ;” but it is “ recommended that a model farm shall be esta- 
blished in the East Indies for the cultivation of superior cotton for 
coarse spinning, and another model farm in Australia, where all 
cottons of the Brazil, Egyptian, and Sea Island qualities can be 
produced. 

A trial of reaping machines for a prize of £10 ey by the Earl 
of Yarborough, took place a day or two since at West Ashby, near 
Horncastle, and excited much interest among the agriculturists of 
the neighbourhood. The competing machines were Cuthbert’s, of 
Bedale; Wood's American; Burgess and Key's; and Spencer’s, of 
Doncaster. ‘The last was a new machine, with a worm gear, some- 
thing similar to Cuthbert’s. The corn was so much knocked about 
that none of the machines had what was considered a fair trial. 
The prize was awarded to Cuthbert’s, on the ground that it laid the 
sheaves better than the others. 

Dawes and another v. Earl 'Fitzwilliam, a case of considerable 
importance, which was fixed for trial at the Liverpool Assizes, went 
off, a verdict being taken, by consent, for the plaintiffs, subject to a 
reference. The circumstances of the case are described as follows :— 
Some years ago, Earl Fitzwilliam, in conjunction with his late 
father, the then Earl, leased the works known as the Milton and 
Elsecar Works, to the plaintiffs. It was arranged at the time that 
the plaintiffs were to take from the Earl all the coul and ironstone to 
be got at Tankersley Park, and certain other specified places, and 
the Earl, on his part, covenanted to supply to the plaintiffs all the 
ironstone that they might want during the twenty-eight years that 
the lease lasted, and of which several years are still unexpired. The 
plaintiffs complain that the Earl has not fulfilled his share of the 
contract, and that in consequence of his failing to supply them with 
the amount of ironstone they required, they have been compelled to 
go into the market and purchase at a disadvantage; that they have 
also been put to considerable expense by their inability to carry out 
contracts into which they had entered on the faith of the Karl’s 
covenant, and they lay their damages at £50,000. The Earl, on his 
part, contends that the extraordinary demands for ironstone made by 
the plaintiffs had been caused by alterations made in their works 
which he never anticipated, and which, he all are absolutely 
prohibited in the lease. The whole question has been referred to the 
arbitration of Mr. Woodhouse, an eminent surveyor and mining 

nt, 

A dredging machine is proceeding very satisfactorily in removing 
the shoals and sand banks in Lynn Harbour. Several obstructions 
exceedingly dangerous and troublesome to large vessels have already 
been cleared away. 

We turn to the north. The launch of the Leinster, the second 
reat steamer built by Messrs. Palmer, of Jarrow, for the Galway 
ine, was effected very successfully on Saturday afternoon. The 

Leinster is in most respects a fac-simile of the Connaught, described 

recently in these columns. She is 370 ft. in length over all, 360 ft. 

being her length of keel. She is propelled by three oscillating 

cylinders, the cylinders being 80 in. in diameter, and the engines 800 

nominal, and 2,000 actual horse-power. The steam is generated in 

eight boilers, having a heating surface of 20,000 square feet, and are 
heated by forty furnaces, fitted with Beardsmore and Galloway’s 
patent steam superheaters. Like her sister vessel, the Leinster is 

40 ft. beam, and 71 ft. 6 in. over the paddles. The latter are 34 ft. 

diameter, with feathering floats, 12 ft. by 4 ft. 8in. The saloon of the 

Leinster is titted up in a style of magnilicence. The framing is of 

bird’s-eye maple, and beautiful walnut panels alternate with tinely- 
inted Irish land , including a view of the Upper Lake of 

Killarney, Mackross Abbey, a Scene in Wicklow, the Devil’s Glen, 

Wicklow, the Cove of Cork, Dublin Bay, Lower Lake Killarney, &c. 

The mouldings and carvings of the saloon, which is 110 ft. in length, 

are richly gilt, and it is surrounded by a hand-rail, supported by 

silver brackets. There are 570 berths. Fifteen months only have 
elapsed since the commencement of the Connaught, and the fact that 
that vessel and the Leinster have been launched in this brief period, 
shows the energy of the Messrs. Palmer, and the large resources ot 
their importantestablishment. Saturday afternoon alsv witnessed the 
launch of a handsome tug of 60-horse power from the yard of Messrs. 

Rogerson and Co. The name of the vessel is the Sam ‘Turner, and she 

is 50 ft. long, 17 ft. across the beams, and 9 ft. 3 in. deep. The steamer 

will be titted up with a pair of side-lever condensing engines, by Mr. J. 

P. Almond, of North Shields. The tug is about to be despatched to 

Dundalk. A new jetty for the shipment of ironstone has been 








recently put down at Rosedale Wyke, in Runswick bay. Messrs, 
Seymour and Co. have — during the last eight years, upwards 
of 20,000 tons annually. The new jetty will enable them to shi 
double the Compa | they have done in previous years. A fine ban 
of ironstone is in the cliff at this place. Messrs. Losh, Wilson, and 
Bell, on the Tyne, and also Messrs. Palmer and Co., Jarrow, are the 
rincipal iron manufacturers that take the stone wrought out here. 
he latter company at some expense have made a harbour for their 
vessels at this place. The screw colliers for the Tyne call on “their 
return ——- from London, have, in less than an hour, three or 
four hun tons shipped, enabling them to leave by the same tide. 
A steam-tug is continually yan Ay at this little ironstone harbour 
towing vessels in and out.—New blast furnaces, commenced some 
time since, are now nearly finished near the junction of the North- 
Eastern and West Hartlepool Railways. The ore to be smelted is 
the magnetic ore of Rosedale, which has not yet been brought into 
use by manufacturers. The ore is to be brought from Rosedale by 
the Stokesley and the Leeds Northern branches of the North- 
Eastern. The proprietor of the works, Mr. Morrison, has purchased 
the yoy village of West Cornforth—most of the houses of 
which have long stood empty—for the accommodation of his work 
people. The erection of rolling mills is also contemplated.—It is 
stated that the proposed application to Parliament for an amal- 
a of the Stockton and Darlington and North-Eastern 
ilways will be strenuously —— he Rangoon, a splendid 
vessel built by Messrs. Pile and Spence, of West Hartlepool, for the 
Calcutta and Burmah — Mail Company, has made a satisfactory 
trial trip to Cognet Island and back to Hartlepool. She maintained 
a speed of 13} miles an hour against a head wind, with a consump- 
tion of only 13} ewt. of coal per hour. The engines were supplied 
by Messrs. Richardson and Son, of West Hartlepool, and are of fine 
workmanship and very powerful.—Mr. William Fordyce, of New- 
castle, has dedicated a “ Treatise on Coal and Iron” to the Emperor 
Napoleon, having received permission so to do from the well-known 
M ioemnent. “chef du cabinet de l’Empereur.” The dedication (a 
very un-English one we think) is in the following words :—* To his 
Imperial Majesty Napoleon the Third, Emperor of the French, a 
sovereign no less illustrious as the able and benignant ruler of a 
mighty empire, than as a scholar, statesman, and warrior, and the 
muniticent patron of literature and the arts, the leader of social 
progress, and the enlightened promoter of international commerce, 
this ‘Treatise on Coal and Iron,’ the very basis of all civilisation, 
is, by his gracious condescension and permission, dedicated, with 
every sentiment of profound homage and a by his Majesty’s 
most obedient and most humble servant, William Susdyen. New- 
castle, August 27th, 1860.”—Great improvements are contemplated 
at Jarrow, now starting into an extended vigorous existence, in 
consequence of its being the locus in quo of Messrs. Palmer’s great 
shipbuilding works. A market-place, with cross and fountains, 
public baths and washhouses, a town-hall, public lecture room, and 
gymnasium, are contemplated in a spot rendered interesting, not 
only by its activity in the present day, but from its having been the 
abode, in the remote past, of the “ Venerable Bede.”—A battalion of 
rifle volunteers, 1,000 strong, is expected to be formed among the 
men employed in the North-Eastern Railway Company's fitting 
shop at Gateshead. 

The Hertford, Luton, and Dunstable Railway was opened on 
Saturday. The first sod of the Rowsley and Buxton (continuation) 
Railway has been cut at Bakewell. The ceremony was performed 
by Master Crawford Barlow, the son of the engineer of the line, in 
the presence of a very numerous assemblage. ‘The works have been 
let to Messrs. Rennie and Messrs. Thompson, and the contract is 
under the estimate of the engineer. 

The frightful repetition of the Brierley-hill disaster which occurred 
in the dead of night on Monday, on the Lancashire and Yorkshire 
Railway, has been so fully referred to in the daily journals, that it 
is not 'y to rep the details here. But the consideration 
which irresistibly suggests itself is, whether the excursion train 
system which was referred to so eulogistically the other day by the 
great leading journal (the 7imes), is not becoming a great evil. At 
all hours of the night monster trains laden with hundreds of human 
beings get to their destinations as well as they can. Porters are 
tired out, drivers are equally jaded, and even locomotives are too 
often far from “fresh”—all conditions fatal to successful railway 
management. Then the immense strain upon the coupling chains 
consequent upon the extraordinary weight of the trains is overlooked, 
and some grand crash takes place, involving misery and death to 
half a hundred persons, and pecuniary loss to the tune of thousands 
of “saageane We travelled one day in an excursion train, with a 
rather eminent railway solicitor. ‘I don’t like these excursion 
trains,” said he; * only think of the compensations if there were to be 
an accident now!” ‘The strictly professional tone of the remark ex- 
cited an involuntary smile, but after all the man of law was right. 

The months roll rapidly away. Here is Mr. Harman with his 
report for August of his labours as the chief inspector of the Man- 
chester Association for the Prevention of Boiler Explosions: —* We 
have made 183 visits, examined 535 boilers, and 378 engines; of 
these seven visits have been special, 7 boilers specially, 23 internally, 
and 23 thoroughly examined ; 25 cylinders have been indicated at 
ordinary visits, and 4 at special visits. The general defects are as 
under :—Fracture, 7 (1 dangeous); corrosion, 17 (3 dangerous); 
safety valves out of order, 35; water gauges ditto, 15 (3 very defec- 
tive); pressure gauges ditto, 9; feed apparatus ditto, 3; blow-off 
cocks ditto, 26; furnace out of shape, 18; deficiency of water, 1; 
blistered plates, 5; total, 136 (4 dangerous); boilers without glass 
water gauges, 16; ditto pressure gauges, 18; ditto blow-off cocks, 
15; ditto back pressure valves, 58. The remaing defects are not of 
suflicient importance to render particular remark necessary. 

A large new mill has been erected at Rochdale on the co-operative 
principle. The engines, erected by Messrs. Petrie, of Rochdale, are 
120-horse power nominal; one is named the “ Conqueror,” and the 
other the “ Perseverance.” The mill is fast being tilled with first- 
class machinery ; and it is supposed that in a month or six weeks 
S = be in working order, when work for about 300 hands will be 

found. 

The master builders of the West Riding, smarting under con- 
tinued strikes, have held a meeting at Bradford for the purpose of 
forming an association as a means of protection against unjust and 

ble d ds on the part of workmen. Mr. William Bean- 
land (of the firm of I. and W. Beanland, of Bradford and Halifax) 
occupied the chair, and a series of resolutions were passed, having 
for their object the embodiment of such an association as that 
indicated. 

Reports of the recent experiments made by the Admiralty to 
ascertain the relative merits of Welsh and North Country coals for 
steam purposes, and on the advantages of mixing the two kinds, 
have just been laid on the table of the House of Commons. The 
reports state several facts of conSiderable interest. Mr. Weeks, chief 
engineer of her Majesty’s ship Cumberland, reports that, after a 
trial of three hours with each, the following results were obtained : 
—8,240 1b. of Welsh and West Hartley coals, mixed, made 155 Ib. of 
ashes, and a small quantity of clinker, with very little smoke; 
2,912 lb. Welsh coal made 151 Ib. ashes, and a large quantity of 
clinker, with less smoke than the mixture; 3,600 lb. West Hartley 
coal made 219 Ib. ashes, and very little clinker, but produced more 
smoke than either the Welsh coal or the mixture. Similar experi- 
ments were made on board her Majesty’s ship African, when the 
results were very different, which caused Sir B. Walker to call for 
further particulars, from which it appeared that the Welsh coal used 
was of very bad quality, and both small and dirty, whilst the West 
Hartley coal was of very good quality, and in good condition. The 
second series of experiments was therefore regarded as unsatisfactory, 
and some experiments were made on board the Comet tug at 
Portsmouth, when the consumption per hour was 9 cwt. of Welsh 
coal, 12 cwt. of North Country coal, and 10} cwt. of the two coals 
mixed. These are all the results stated, but in a new series of 
experiments on board the African, 1,236 lb. of Welsh coal per hour 
produced 6 lb. pressure of steam, and 22 revolutions per minute; the 
time of smoke issuing from the funnel was 2} minutes, and the 
quantities of ashes and clinker produced four bushels per ton. 

















Buddle’s West pw coal, 1,112 lb. per hour, produced 8} Ib 


pressure of steam, and 25 revolutions per minute ; the time of smoke 
iss from the funnel was 7} minutes, and the quantity of ashes 
and clinker produced 2 bushels per ton. Equal quantities of the 
two coals being used, 1,116 lb. Yd hour were consumed, producing 
three bushels of ashes and clinker per ton, and the time of smoke 
issuing from the funnel four minutes; the pressure of steam was 
7 lb., and the number of revolutions per minute 23. In some ex- 
periments made at Woolwich with the same coals, with a view of 
showing the comparative economy and production of smoke, with 
the furnace-door ventilation closed and open, it was found that 
ventilation, while it greatly diminished the smoke, and was attended 
with an economic advantage of 4 per cent. when North Country coal 
was wi resulted in reduced boiler efficiency of 3 per cent. with the 
same ; and that with Welsh coal there was a loss of 8 per cent. 
in economy, and 15 per cent. reduced efficiency. Mixtures of the 
two coals in various proportions were tried, but all showed a loss as 
respects economy and efficiency by the operation of the furnace- 
door ventilation. 


PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond. — Extra 
sizes are c for at the rates agreed Wy the trade, Brokerage 
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Raits.—There has been a little more inquiry this week ; but the market 
is still very dull, and in prices no improvement to notice, ordinary sections 
being still quoted £5 5s. per ton, free on board at the Welsh ports. ; 

Scorca Pie Iron has recovered a little this week, the market now closing 
at 51s. 3d. buyers, and 51s. 6d. sellers, being an advance of 9d. per ton 
upon our last week’s prices. No, 1 Gartsherrie 55s. Calder and Coltness 
53s. per ton. . ’ 

SPgLtsr has given way slightly. The nearest price on the spot is about 
£20 10s. per ton. The stock is 4,338 tons against 4,232 tons at the 
beginning of last month. 3 

Copper was yesterday advanced a farthing per pound on manufactured 
and £2 per ton on cake and tile. 

Tiy.—English is much firmer this week. Banca and Straits have been 
more inquired for, and are quoted respectively £137 and £132. 

Tin PLates continue quiet, 

MOATE and CO., Metal Brokers, 


September 6, 1860. 65, Old Broad-street, London. 
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SCOTCH PIG IRON REPORT. 
No. 1 Gartsherrie.. .,. 55s. Od. f.0.b, Glasgow. 
.M.B, 50s, Od. do. 


SS a wt we . & 
M Nos. Do. «. .. 495.9. 45 do, 


WARRANTS, 
Cash prompt... .. 51s. 0d. per ton, 
lmo., open,.. .«. 51s. 6d. do, 
2mos., » « e« 518.90, do, 
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2-5ths ,, 3.. 

” ” eo ¢e 

MANUFACTURED IRON, 

Bars, Govan .. oe £7 lbs. d. less 3 per cent. 

» Common .. « «- &7 2s, 6d. less 4 per cent 
Drumpellar,Common ., .. £7 5s. Od. 

Do. Best 
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Plates and sheets .. .. « 
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Pipes oo cc co ec co SO Se, Od. 
Chairs .. «« of oc o &4 23, 6d. Nett cash. 
Giascow, September 5, 1860. 
Since our last report lower prices have ruled in our Pig Iron Market, and 
a moderate business has been done from 52s. 6d. down to 50s. 9d. cash. 
During the last few days a rally from the lowest point took place, but it 


did not last. 
To-day 51s. is the selling price. Buyers 50s. 10}d., cash prompt. 
Shipping iron is in good request. 
The exports last week were 13,752 tons against 13,369 tons in the corre- 
sponding week last year, 
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Snaw, TuomMson, AND Moore, Metal Brokers. 

Tus Merropoiitan Unpercrounp Rattway.—The various 
works in connection with this undertaking are rapidly progressing, 
more especially in that portion of the Marylebone-road lying west- 
ward of St. Marylebone Church. During the past fortnight two 
large trenches have been sunk opposite the workhouse, and workmen 
employed day and night in the construction of the necessary sewer. 
In the immediate neighbourhood of Stafford-street and Chapel-street 
the work of demolition is more prominent, the block of houses for- 
merly known as Middlesex-place having been pulled down, as well 
as several others in Upper Lisson-street. yorkmen are busily 
engaged in clearing and preparing the ground, and carting away the 
immense mass of earth, bricks, &c. On Tuesday the thoroughfare 
in Marylebone-road, between High-street and the Portland-road, 
was stopped up, a number of men having been employed, pursuant 
to orders from the directors of the company, to commence the for- 
mation of the railway, the construction of the new sewer having 
been completed. ‘he traffic in this portion of the road will in con- 
sequence be turned into the Portland-road, and pass down Devon- 
shire-street into High-street. From King’s-cross to the City the line 
will be subterranean only where it passes under roads or important 
buildings; elsewhere it will be simply a or | In less than 
twelve months the line will be complete as far as Euston-square.— 
Marylebone Mercury. 
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MANCHESTER LITERARY AND PHILOSO- 
PHICAL SOCIETY. 
PHYSICAL AND MATHEMATICAL SECTION, 
April 26th, 1860. 
Mr. BAXENDELL, ERAS. read a paper, entitled “ Observations 
lique Belt on Jupiter.” 
i or the publication of the lithographed sketches of Jupiter, taken 
by Mr. Long and myself on February 29, March 2, and March 5, 
showing the position and appearance of a curious oblique streak or 
belt on the disc of the planet, this streak or belt has increased 
tly in size and darkness, and has become an object of consider- 
able interest, as showing very strikingly the extent and rapidity of 
the changes which sometimes take place on the surface, or in the 
atmosphere, of this magnificent planet. “ 

On March 7 the spot at the lower end of the oblique belt was 
perceptibly larger and darker than on the 5th, and was in the middle 
of its transit across the disc at 8h. 54m., Greenwich mean_ time. 
March 12, this spot was central at 8h. Im.; the belt itself was 
darker, and less inclined than before to the ordinary belts, and it 
was darkest on its lower edge. The lower part of the large dark 
belt was more nearly uniform in shade, and there was no cecidea 
appearance of dark spots in it. , ¥ , 

larch 14, 8h. 45m. 1 observed Jupiter with Mr. Worthington’s 
13-in. reflector, power 301. There was a faint, curved, dark mark, 
extending across the bright equatorial belt, from the upper end of 
the oblique belt to the small spot shown in the preceding part of the 
large dark belt in m sketch of March 5, and which, though now 
invisible with the 5-in. achromatic, is clearly made out with the 
large reflector. There were also traces of ——- on the bright 
equatorial belt from two other points in the large dark belt. The 
spot at the lower end of the oblique belt was central at 9h. 41}m., 
Greenwich mean time. ‘ 

March 21. The oblique belt had increased considerably, and the 
spot at its lower end was much larger, and appeared to consist of 
two spots in contact. 

April 5. The following part of the oblique belt had undergone a 
considerable change, and had now three spots, or rather, large 
patches, upon it, much darker than the rest of the belt. : 

April 9. The oblique belt now extended over more than a semi- 
circumference of the sew ty as it was seen at 8h., Greenwich mean 
time, extending completely across the disc. Its extremities were, 
however, still on the same parallels of latitude as when first observed 
by Mr. Long. nee 

April 20. The preceding end of the oblique belt was in its central 
position at 8h. 23m., Greenwich mean time. It was much darker 
than the rest of the belt, and was estimated to be two or three times 
darker than the darkest part of the large belt. Its colour was also 
very remarkable, being blueish black when contrasted with the dull 
yellowish red colour of the large dark belt. " 

From the observation made this night, it appears that since Mr. 
Long first observed the oblique streak on February 29, it has gradu- 
ally extended itself in a preceding direction, or in the direction of 
the planet’s rotation, with a mean velocity of 3,640 miles per day, 
or 151 miles per hour; its two extremities, nevertheless, remaining 
constantly on the same parallels of latitude. 

Fig. 4, taken April 22, at 8h. 25m., Greenwich mean time, shows 
the two ends of the oblique belt on opposite —- of the disc, the 
preceding end coming on, and the following end going off. 

April 24, at 9h. 20m., the following end of the oblique belt was 
in the position shown in Fig. 5, in which it will be observed that the 
faint narrow belt upon which the upper end of the oblique belt rests, 
has increased in breadth and darkness in the portion immediately 
over the lower part of the latter belt, and has a faint spot upon it 
nearly central at the time the sketch was taken. ’ 

Last night, April 25, a remarkable dark patch on the oblique belt 
was in the central position at 8h. 40m.: it was darker than the rest 
of the belt, and darker than any portion of the large southern belt. 
There was still the same contrast of colour, the oblique belt a. 
ing to be blueish black, when compared with the dull yellowish red 
of the large belt. 

Mr. Heelis, F.R.A.S., read a paper “ On the Observations of the 
Sun made by Hevelius in the years 1642—3.” 

The author laid down the spots observed by Hevelius in the above 
years in a similar manner and upon the same scale as the charts of 
the solar spots made by Mr. a and communicated by him 
to the monthly notices of the Royal Astronomical Society. 

From these he deduced the conclusion that at the time at which 
the observations were made, the sun was fast approaching a period 
of minimum activity, which period he fixed as having in all pro- 
bability occurred about the middle of Deeember, 1644, and this 
period was shown to be consistent with the statements of the ob- 
servations of the spots mentioned in Lalande’s “ Astronomie” and 
Keill’s “‘ Introductio ad veram Astronomiam.” 

From the old observations, it appears that at the beginning of the 
eighteenth century there was a remarkable deficiency of maxima, 
inducing the ion that the period of the spots, or rather of the 
maxima of the spots, has a secular variation as well as the short 
cycle evidenced by the observations of Mr. Schwabe, although no 
range of observations has, as yet, been sufficiently prolonged to 
determine the period of such secular variation. 

The observations of Hevelius show a decided tendency in the 
spots, as the time of minimum ype ee to group them- 
selves near the solar equator, as has been ably pointed out by Mr. 
Carrington, in his paper above alluded to; and also a preponderance 
of action in the southern hemisphere of the sun. 

There is also a remarkable burst of activity in the action by which 
the spots are produced shortly before the period which the author 
fixed as that of minimum frequency. 

Eight instances were collected from the observations on which the 
preceding number of a oa < spots was the largest, in accordance 
with the law suggested by Mr. Baxendell in his paper ‘ On certain 
Phenomena of Groups of Solar Spots,” read before this section 
during the last session. 

One clear instance of rotatory motion of a spot was also noticed, 
oe being from east to south, and the angle of rotation 
‘ eg. *o. 

Several instances of the motion of groups of spots upon the disc 
of the sun may also be gathered from the observations. 








May 25th, 1860. 
The following observations of the occultation of Jupiter by the 
Moon, on the 24th instant, were communicated by Messrs. Worthing- 
ton, Dancer, and Baxendell :— 





Mr. Wortuincton. Mr. Dancer. Mr. BAXxENDRLL. 
m. 8. h. m. 8. .m. 8. 
First contact., 4 29 51 4 29 47 «+ 4 2953°4G. M. T. 
Second —— .. 43053 . - - 430 562 
Third —— .. Not observed 
tourth—— .. 5 41 495 - 64149 .. 5 41 521 





_ Mr. Worthington observed with his Newtonian reflector of 13-in. 
aperture, power 81; Mr. Dancer with an acromatic reflector of 4-in, 
aperture equatorially mounted in his observatory at Ardwick; and 
MW Baxendell with Mr. Worthington’s acromatic equatorial of 5-in. 
aperture, power 68. The sky in the neighbourhood of the moon was 
covered with white cirrous haze, and all the observers remarked that 
the images of the moon and planet were very unsteady. No distortion 
of the image of the plaret was noticed ; but Messrs. orthington and 
Baxendell remarked that at the p+ “pars of the planet the last 
point of light lingered for one and a half or two seconds before its final 
extinction. Mr. Baxendell also observed that during the passage of 
the dark limb of the moon over the planet, the light of the planet's 
disc was sensibly brighter close to the moon’s limb than at any 
other part ; but when the planet emerged at the moon’s bright lim 
that portion of its disc immediately adjvining the moon’s limb was 
decidedly darker than the rest. 

Mr. Baxendell reported that after April 20 the oblique belt on 
Jupiter increased in length at a rapidly increasing rate, and that on 





May 6 it was observed both by Mr. Long and himself to extend 


y 
completely round the planet, the preceding end tly overlapping 
the following as shown in Fig. o. en ton a draw e by 
Mr. Long. From February 29, the date of Mr. Long's first 


observation of the belt, to April 20, the average rate of increase had 
been 3,640 miles per day; but from April 20 to May 6, the average 
rate had increased to 5,460 miles per day, or 227°5 miles per hour ! 


MICROSCOPICAL SECTION, 
April 16th, 1860. 


The Secretary read a paper, by Mr. Hepworth, “On Preparing 
and Mounting Insects.” 

Mr. Hepworth first destroys life by sulphuric ether, then washes 
the insects thoroughly in two or three waters in a wide-necked 
bottle; he afterwards immerses them in caustic potash or Brandish’s 
solution, and allowsthem to remain from one day to several weeks 
or months according to the opacity of the insect; with a camel-hair 
pencil in each band, he then, in a saucer of clean water, presses out 
the contents of the abdomen and other soft parts dissolved by the 
potash, holding the head and thorax with one brush, and gently 
pressing the other with a rolling motion from the head to the 
extremities to expel the softened matter: a stroking motion would 
be liable to separate the head from the body. The author suggests 
a small pith or cork roller for this purpose. The potash must after- 
wards be completely washed away, or crystals may form. The 
insects must then be dried, the more delicate specimens being spread 
out or floated on to glass slides, covered with thin glass, and tied 
down with thread. When dry they must be immersed in rectified 
spirits of turpentine, placed under the exhausted receiver of an air- 
pump. When sufficiently safurated they will be ready for mounting 
in Canada balsam, but they may be retained for months in the 
turpentine without injury. Before mounting, as much turpentine 
must be drained and cleaned off the slide as possible, but the thin 
glass must not be removed, or air would be re-admitted. Balsam 
thinned with chloroform is then to be dropped on the slide so as to 
touch the cover, and it will be drawn under by ro pee d attraction. 
After pressing down the cover, the slide may be left todry and to be 
finished off. If quicker drying be required, the slide may be warmed 
over a spirit lamp, but not made too hot, as boiling disarranges the 
object. Vapours of turpentine or chloroform may cause a few 
bubbles, which will subside when cond d ling 

Various specimens, beautifully mounted by this process by Mr. 
Hepworth, were exhibited. 

Mr. Mosley read an account of a microscopical examination of 
flour, illustrative of the commercial advantages which may be occa- 
sionally derived from a knowledge of the use of the instrument. 

Mr. Dancer exhibited Diatomacea and Foramanifera, obtained 
from deep soundings in the Atlantic and from the Red Sea. 

Mr. Lynde exhibited pupa cases of insects, from the gold coasts of 
Africa. 

Mr. Hepworth sent for inspection an ingenious diatom box, con- 
structed for a friend going to travel on the continent. 








Annual Meeting, May 2ist, 1860. 


The following gentlemen were elected oflicers of the section for the 
ensuing session :—President, Professor W. C. Williamson, F.R.S. ; 
Vice-Presidents, E. W. Binney, F.R.S., F.G.S., W. J. Rideout, and 
Joseph Sidebottom; Treasurer, J. G. Lynde, M.LC.E., F.G.S.; 
Secretary, Gecige Mosley. 

Mr. Lynde presented two slides of pupa cases of insects, called gold 
shells, from the gold coast of Africa. He also exhibited the circula- 
tion of the blood in the tail of the stickleback. 

Mr. Latham presented to the section, and also to each member 

resent, a portion of sand, from Aden, in the Red Sea, containing 

‘oramanifera, Spicula, &c. 

Mr. Dancer exhibited a number of slides of various new and 
interesting objects. 


June 20th, 1860. 

The Secretary read a few extracts from a private letter from Mr. 
Frembly, of Gibraltar, in which he refers to the rotifera found in 
that neighbourhood: they vary very little from the British species 
described by Carpenter, Henfrey, He found with them, free 
vorticella with spiral stalk or tail, whilst in England the free vorti- 
cella is generally found without tail. Its utility in the case of those 
living with such neighbours is manifest, for the vorticella would now 
and again become involved in the eddy made by the cilia of the 
rotifera, but invariably before coming in contact did me! succeed in 
escaping by the muscular power of the tail, which by suddenly 
coiling enabled them to throw themselves out of the influence of the 
current. 

Mr. Frembly had found one of the Algw of the chlorosperma 
order, which was new to him, and of which he had not found any 
description. He intends to send specimens for examination. 

A letter was read from Mr. Hepworth, of Crofts Bank, accom- 
panying specimens of Sarcina, injected kidney, spores of gee. 

uglina, Batrachospernum monaliformis of two kinds, some 
diatoms, &c. 

Mr. Samuel Hardman, of Davyhulme, presented a few well- 
mounted specimens of larva, wire worm, willow cotton, cimex, and 
curculia. 

Mr. Mosley exhibited the living (so-called) skeleton larva and 
pupa of the corethra plumicornis (Ppchard), pupa of Ephemera, 
marine gammarus from Gibraltar, and aquatic gammarus from near 
Northenden, almost identical with each other; the shell or scales of 
the marine animal being most transparent. A question was asked 
by Mr. Mosley, if A of the members had observed the effects of 
placing marine animals in fresh water; two of the gammari, born in 
sea water, were transferred to fresh water, and their liveliness, as 
exhibited after four days of the change, was as great as in their 
native element. Members were requested to acquire information on 
the subject, and communicate the same, as it is rather an important 
matter to owners of marine aquaria living at a distance from the 


sea, 

Mr. Brothers exhibited the tongue of a cricket, circulation in the 
chara, &c. 

Mr. Dancer sent for exhibition a specimen of Topaz, with natural 
cavities containing fluid and gases, which, on boiling, present curious 
phenomena; also a box of objects, two microscopes, de 





THE WEATHER, AND HOW TO FORETEL IT. 


Tue following manual of the barometer has been compiled by 
Rear-Admiral Fitzroy, and published by the Board of Trade: — 

“Familiar as the practical use of weather-glasses is, at sea as 
well as on land, only those who have long watched their indications 
and compared them carefully are really able to conclude more than 
that the rising glass* usually foretels less wind or rain, a falling 
barometer more rain or wind, or both; a high one fine weather, and 
a low one the contrary. But, useful as these general conclusions 
are in most cases, they are sometimes erroneous, and then remarks 
may be rather hastily made, tending to discourage the inexpe- 
rienced. 

“ By attention to the following observation (the results of many 
years’ practice and many persons’ experience) any one not accustomed 
to use a barometer may do so without difficulty. 

“The barometer shows whether the air is getting lighter or 
heavier, or is remaining in the same state. The quicksilver falls as 
the air becomes lighter, rises as it becomes heavier, and remains at 
rest in the glass tube while the air is unchanged in weight. Air 
pee on everything within about 40 miles of the world’s surface 

ike a much lighter ocean, at the bottom of which we live, not feel- 
ing its weight because our bodies are full of air,t but feeling its 
currents, the winds. Towards any place from which the air has 





“** Glass, barometer, column, mercury, quicksilver, or hand.] 
"+ Or phere, or the at heric fluid which we breathe, 





-mercury stand a 





been drawn by suction* air presses with a force or t of nearly 
15 Ib. on a square inch of surface. Such a pressure holds the limpet 
to the rock when, by contrac itself, the fish has made a place 
without airt under its shell. Another familiar instance is that of 
the fly, which walks on the ceiling with feet that stick. The baro- 
meter tube, emptied of air, and filled with pure mercury, is turned 
down into a cup or cistern containing the same fluid, which, feeling 
the weight of air, is 80 pressed by it as to balance a column of about 
80 in. (more or less) in the tube, where no air presses on the top of 
the column. 

“If a long pipe, closed at one end only, were emptied of air, filled 
with water, the open end kept in water and the pipe held upright, 
the water would rise in it more than 30 ft. In this way water 
barometers have been made. A proof of this effect is shown by any 
well with a sucking pump, up which, as is commonly known, the 
water will rise nearly 30 ft. by what is called suction, which is, in 
fact, the pressure of air towards an empty place. 

“The words on scales of barometers should not be so much 
regarded for weather indications as the rising or falling of the 
mercury, for if it stand at ‘changeable’ and then rise towards 
‘fair,’ it presages a change of wind or weather, though not so t 
as if the mercury had risen higher; and, on the contrary, if the 
ve ‘fair,’ and then fall, it presages a change, 
a not to so great a degree as if it had stood lower; besides 
which, the direction and force of wind are not in any way noticed. 
It is not from the point at which the mercury may stand that we 
are alone to form a judgment of the state of the weather, but from 
its rising or falling, and from the movements of immediately pre- 
ceding days as well as hours, keeping in mind effects of change of 
direction, and dryness or moisture, as well as alteration of force, or 
strength of wind. 

“In this part of the world, towards the higher latitudes, the quick- 
silver ranges, or rises and falls, nearly 3 in., namely, between about 
30 in. and nine-tenths (30-9) and less than 28 in. (28-0) on extraordinary 
occasions; but the usual range is from about 30 in. (30°5) to about 
29 in. Near the Line, or in equatorial places, the range is but a few 
tenths, except in storms, when it sometimes falls to 27 in. 

“The sliding-scale (vernier) divides the tenths into 10 parts each, 
or hundredths of aninch. The number of divisions on the vernier 
exceeds that in an equal space of the fixed scale by one. 

“ By a thermometer the weight of air is not shown. No air is 
within the tube. None can getin. But the bulb of the tube is full 
of mercury, which contracts by cold and swells by heat, according 
to which effect the thread of metal in the small tube is drawn down 
or pushed up so many degrees, and thus shows the temperature. 

“If a thermometer have a piece of linen round the bulb, wetted 
enough to keep it damp by a thread or wick dipping into a cup of 
water, it will show less heat than a dry one, in proportion to the 
dryness of the air and quickness of drying.§ In very damp weather, 
with or before rain, fog, or dew, two such thermometers will be 
nearly alike. : 

“ For ascertaining the dryness or moisture of air, the readiest and 
surest method is the comparison of two thermometers, one dry, the 
other just moistened, and kept so. Cooled by evaporation as much 
as the state of the air admits, the moist (or wet) bulb thermometer 
shows a temperature nearly equal to that of the other one when the 
atmosphere is extremely damp or moist; but lower at other times, 
in proportion to the dryness of air and consequent evaporation—as 
far as 12 deg. or 15 deg. in this climate, 20 deg., or even more, 
where. From 4 deg. to 8 deg. of ditterence is usual in England, and 
about 7 deg. is considered healthy fur inhabited rooms. 

** The thermometer fixed to a barometer intended to be used only 
as a weather-glass shows the temperature of air about it nearly, but 
does not show the temperature of mercury within exactly. It does 
so, however, near enough for ordinary 1 purposes, provided 
that no sun, nor fire, nor lamp heat is allowed to act on the instru- 
ment partially. 

“The mercury in the cistern and tube being affected by cold or 
heat, makes it advisable to consider this when endeavouring to fore- 
tel coming weather by the length of the column. 

“ Briefly, the barometer shows weight or pressure of the air; the 
thermometer heat and cold, or temperature; and the wet thermo- 
meter, compared with a dry one, the degree of moisture or 
dampness. || 

‘“ It should always be remembered that the state of the air fore- 
tels —. weather, rather than shows the weather that is present 
—an invaluable fact too often overlooked ; that the } r the time 
between the signs and the change foretold by them, the longer such 
altered weather will last; and, on the contrary, the less the time 
between a warning and a change, the shorter wil be the continuance 
of such foretold weather, 

“To know the state of the air, not only barometers and thermo- 
meters should be watched, but the appearances of the sky should be 
vigilantly noticed. 

“If the barometer has been about its ordinary height, say, nearly 
30 in. - the sea level), and is steady, or rising, while the thermo- 
meter falls, and dampness becomes less, north-westerly, northerly, or 
north-easterly wind, or less wind, less rain or snow may be expected. 

“On the contrary, if a fall takes place with a rising thermometer 
and increased dampness, wind and rain may be expected from the 
south-eastward, southward, or south-westward. 

“ A fall with a low thermometer foretels snow. 

* Exceptions to these rules occur when a north-easterly wind, 
with wet (rain, hail, or snow), is impending, before which the baro- 
meter often rises (on account of the direction of the coming wind 
alone), and deceives persons who, from that sign only (the rising), 
expect fair weather. 

“When the barometer is rather below its eee ny f height, say 
down to near 294 in. (at the sea level), a rise foretels less wind, or 
a change in its direction towards the northward, or less wet; but 
when it has been very low, about 29 in., the first rising usually pre- 
cedes or indicates strong wind; at times héavy squalls from the 
north-westward, northward, or north-eastward—after which violence 
a gradually rising glass foretels improving weather if the thermo- 
meter falls; but, if the warmth continue, probably the wind will 
back (shift against the sun’s course), and more southerly, or soutk- 
westerly, wind will follow, especially if the b ter rise is sudden. 

“The most dangerous shifts of wind, or the heaviest northerly 
gales, happen soon after the barometer first rises from a very low 
point ; or, if the wind veers gradually, at some time afterwards. 

“ Indications of approaching changes of weather and the direction 
and force of winds, are shown less o the height of the barometer 
than by its falling or rising. Nevertheless, a height of more than 
30 (30-0) in. (at the level of the sea) is indicative of fine weather 
and moderate winds; except from east to north, occasionally. 

“The barometer is said to be falling when the mercury in the 
tube is sinking, at which time its upper surface is sometimes concave 
or hollow; or when the hand moves to the left. ‘The barometer 
is rising when the mercurial column is lengthening; its upper 
surface being convex, or rounded, or when the hand moves to the 
right. 

“A rapid rise of the barometer indicates unsettled weather; a 
slow movement the contrary ; as likewise a steady barometer, which, 
when continued, and with dryness, foretels very fine weather. 

“A rapid and considerable fall is a sign of stormy weather and 
rain (or snow). Alternate rising and sinking indicates unsettled 
and threatening weather. 

“The greatest depressions of the barometer are with gales from 





“* Or exhaustion. “+ A vacuum, 
“* t Thirty-two degrees is the point at which water begins to freeze, or ice 
to thaw. 
“ 4 Evaporation, 
“| The two thus combined making a hygrometer; for which some 
kinds of hair, grass, or seaweed may be a makeshift. 


“@ It differs, or stands lower, about a tenth of an inch for each hun- 
dred feet of ht directly upwards, or vertically above the sea; its 
average height being 2994 in. at the mean sea level in England. Allow- 


ances must, therefore, be made for barometers on high land or in buildings, 
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8.E., S., or S.W. ; the greatest elevations, with wind from N.W., N., 
or N.E., or with calm. ’ 

ss Though the barometer generally falls with a southerly and rises 
with a northerly wind, the contrary sometimes occurs; in which 
cases the southerly wind is usually dry with fine weather, or the 
northerly wipd is violent and accompanied by rain, snow, or hail; 
perhaps with jightning. } : ; 

“When the barometer sinks considerably, much wind, rain 
(perhaps with hail), or snow will follow; with or without lightning. 
Mie wind will be from the northward, if the thermometer is low (for 
the season)—from the southward, if the thermometer is hi,h. 
Occasionally a low glass is followed or attended by lightning only, 
while a storm is beyond the horizon. / . 

“A sudden fall of the barometer, with a westerly wind, is some- 
times followed by a violent storm from N.W., or N., or N.E. 

“If a gale sets in from E. or 8.E., and the wind veers by the S., 
the barometer will continue falling until the wind is near a marked 
change, when a lull may occur; after which the gale will soon be 
renewed, perhaps suddenly and violently, and the veering ot the 
wind towards the N.W., N., or N.E., will be indicated by a rising of 
the barometer with a fall of the thermometer. 

“Three causes (at least)* appear to affect a barometer :— ; 

“J. The direction of the wind—the north-east wind tending to 
raise it most—the south-west to lower it the most, and wind from 
points of the compass between them proportionally as they are 
nearer one or the other extreme point. ‘ 

N.E. ond S.W, may therefore be called the wind’s extreme bear- 
ings (rather than poles). ’ 

“ he range or difference of height shown, due to change of direc- 
tion only, from one of these bearing to the other (supposing strength 
or force and moisture to remain the same), amounts in these latitudes 
to about half an inch (as read 6}. 4 . 

“2. The amount—taken by itself—of vapour, moisture, wet, rain, or 
snow in the wind, or current of air (direction and strength of wind 
remaining the same), seems to cause a change amounting in an 
extreme case to about half an inch. F 

“3. The strength or force alone of wind, from any quarter 
(moisture and direction being unchanged), is preceded or foretold by 
a fall or rise, according as the strength will be greater or less, 
ranging in an extreme case io n.ore than two inches. 

“Hence, supposing three cavses to act together—in extreme cases 
—the height would vary from near 81 in. (30°9) to about 27 in. 
(27-0), which has happened, though rarely (and even in tropical 
latitudes). 

“In general, the three causes act much less strongly and are less 
in accord; so that the crdinary varieties of weather occur much 
more frequently than exiren e changes. — des : 

* Another general rule :equires attention ; which is, that the wind 
usually appears to vecr, shift, or go round with the sun (right- 
handed, or from left to right),¢ and that when it does not do so, or 
bad weather may be expected instead of imp:ovement. 

‘It is not by any means intended to discourage attention to what 
is usually called ‘weather wisdom.’ On the contrary, every prudent 
person will combine observation of the elements with such indication 
as he may obtain from instruments; and will find that the more 
accurately the two sources of foreknowledge are compared and com- 
bined, the more satisfactory their results will prove. 

“A barometer begins to rise considerably before the conclusion of 
a gale, sometimes even at its commencement. Although it falls 
lowest before high winds, it frequently sinks very much before heavy 
rain. ‘The barometer falls, but not always, on the approach of 
thunder and lightning.~ Before and during the earlier purt of 
setiled weather it usually stands high and is stationary, the air being 
dry. 

“Instances of fine weather, with a low glass occur, however, 
rarely, but they are always preludes to a duration of wind or rain, if 
not both. 

“ After very warm and calm weather, a storm or squall, with rain, 
may follow; likewise at any time when the atmosphere is heated 
much above the usual temperature of the season. 

* Allowance should invariably be made for the previous state of 
the glasses during some days, as well as some hours, because their 
indications may be aflected by distant causes, or by changes close at 
hand. Some of these changes may occur at a greater or less dis- 
tance, influencing neighbouring regions, but not visible to each 
observer whose barometer feels their ettect. 

“There may be heavy rains or violent winds beyond the horizon, 
ard the view of an observer, by which his instruments may be 
atiected conside ably, though no particular change of weather occurs 
in his immediate locality. 

“Jt may be repeated that the sey ad a change of wind or weather 
is foretold’ before it takes place, the longer the presaged weather will 
lust, and, conversely, the shorter the warning the less time, whatever 
causes the warning, whether wind or a fall of rain or snow, will 
continue. 

* Sometimes severe weatber from the southward, not lasting long, 
may cause no great fall, because followed by a duration of wind 
from the northward, and at times the barometer may fall with 
northerly winds and fine weather, apparently against these rules, 
because a continuance of southerly wind is about to follow. By 
such changes as these one may be misled, and calamity may be the 
consequence, if not duly forewarned. 

‘A tew of the more marked signs of weather, useful alike to sea- 
man, farmer, and gardener, are the following :— 

‘Whether clear or cloudy—a rosy sky at sunset presages fine 
weather; a red sky in the morning bad weather, or much wind (per- 
haps rain); a gray sky in the morning, tine weather; a high dawn, 
wind; a low dawn, fair weather.§ 

“ Soft-looking or delicate clouds foretel fine weather, with moderate 
or light breezes; hard-edged, oily-looking clouds, wind. <A dark, 
gloomy, blue shy is windy; but a light bright blue sky indicates tine 
weaihg@. Generally, the softer clouds look, the less wind (but, per- 
haps, more rain) may be expected; and the harder, more ‘ greasy,’ 
rolled, tufted, or ragged, the stronger the coming wind will prove. 
Also, a bright yellow sky a* sunset presages wind ; a pale yellow, 
wet; and thus by the prevalence of red, yellow, or gray tints, the 
coming weather may be foretold very nearly ; indeed, if aided by 
instruments, aimost exactly. 

“small inky-looking ciouds foretel rain:—light scud clouds 
driving across heavy masses show wind and rain; but, if alone, roay 
indicate wind only, 

“High upper clouds crossing the sun, moon, or stars, in a direc- 
tion ditlerent from that of the lower clouds, or the wind then felt 
below, foretel a change of wind. || 

“ After fine clear weather, the first signs in the sky of a coming 
change are usually light streaks, curls, wisps, or mottled patches of 
white distant cloud, which increase, and are followed by an over- 
casting of murky vapour that grows into cloudiness. This appear- 
ance, more or less oily, or watery, as wind or rain wiil prevail, is an 
infallible sigu. 

“ Usually the higher and more distant such clouds seem to be 
the more gradual, but general, the coming change of weather will 

rove. 
ma Light, delicate, quiet tints or colours, with soft, undefined forms 
of clouds, indicate and accompany fine weather; but gaudy or un- 

‘** Electrical effects are yet uncertain, 

“+ With wateh-hands in the northern hemisphere; but the contrary in 
south latitude. ‘This, however, is only apparent; the wind is actually cir- 
culating in the contrary direction. 

“} Thunder clouds rising from north eastward, against the wind, do not 
usually cause a fall of the barometer, 

“§ A ‘bighdawn,’ is when the first indications of daylight are seen above 
a bank of c.ouds. A‘low dawn,’ is when the day breaks on or near the 
horizon, the first streaks of light being very low down 


“Tn the tropics, or regions of trade winds, there is generally an upper 


and counter currcut of air, with very light clouds, which is not an indication 
of any approaching ¢ snge. In middle latitudes such upper currents are 
uot so frequent (or evident ?) except before a caange of weather, 





usual hues, with hard, definitely outlined clouds, foretel rain, and 
probably strong wind. 

“Misty clouds forming, or hanging on heights, show wind and 
rain coming—if they remain, increase, or descend. If they rise or 
disperse the weather will improve or become fine. 

“ When sea birds fly out early, and far to seaward, moderate wind 
and fair weather may be expected ; when they hang about tlie land, 
or over it, sometimes flying inland, expect a strong wind with stormy 
weather. As many creatures besides birds are affected by the 
approach of rain or wind, such indications should not be slighted by 
an observer who wishes to foresee weather. 

“There are other signs of a coming change in the weather known 
less generally than may be desirable, and therefore worth notice ; 
such as when birds of long flight, rooks, swallows,or others, hang about 
home, and fly up and down or low—rain or wind may be expected. 
Also when animals seek sheltered places, instead of spreading over 
their usual range; when pigs carry straw to their sties; when smoke 
from chimneys does not ascend readily (or straight upwards during 
calm), an unfavourable change is probable. 

“ Dew is an indication of fine weather; so is fog. Neither of these 
two formations occurs under an overcast sky, or when there is much 
wind. One sees fog occasionally rolled away, as it were, by wind— 
but seldom or never formed while it is blowing. 

“Remarkable clearness of atmoxphere near the horizon, distant 
objects, such as hills, unusually visible, or raised (by refraction), * 
and what is called ‘a good hearing day,’ may be mentioned among 
the signs of wet, if not wind, to be expected. 


“More than usual twinkling of the stars, indistinctness or ap- ; 


parent multiplication of the moon’s horns, haloes, ‘wind dogs,’t 
and the rainbow, are more or less sigaificant of increasing wind, if 
not approaching rain, with or without wind. 

“ Near land, in sheltered harbours, in valleys, or over low ground, 
there is usually a marked diminution of wind, during part of the 
night, and a dispersion of clouds. At such times an eye on an 
overlooking height may see an extended ay of vapour below 
(rendered visible by the cooling of night) which seems to check the 
wind. 

‘* Lastly, the dryness, or eur, pe of the air, and its temperature 
(for the season), should always be considered, with other indications 
of change, or continuance of wind, and weather.” 





CEYLON RAILROADS. 

WE have been requested to publish the following letter on 
this subject, which has been addressed to Lord Torrington by 
William Morris, Esq., Government Agent of the Eastern 
Provinces :— 


My Lord,—I have read with the deepest interest the published 
letter to the Duke of Newcastle, Secretary of State for the Colonies, 
in which you have brought so strongly before his Grace the facts 
and considerations that, if ery considered and duly appreciated, 
cannot leave a doubt that the highest interests of Ceylon are at this 
moment at stake; and that on the decision which must shortly be 
taken hangs the fate of the colony; which must either be elevated 
by the result into one of the most active and prosperous possessions 
of the Crown, enriching its own population and administering to 
many of the most pressing wants both of the home and local 
governments, or be doomed for an indefinite period to have its 
extraordinary capabilities, for the most part, undeveloped, while 
enterprise and energy are confined to one limited section of the 
island alone. 

A residence of upwards of thirty years in the isla.+, employed in 
the administration of both the provinces which would be opened by 
the line of railroad suggested by your lordship, passing from 
Colombo direct to Trincomalie, enables me to speak with the 
utmost contidence as to the importance and the practicability of the 
project as it is developed in your letter to the Duke of Newcastle; 
whilst my intimate personal knowledge of the country carries me 
much further than even your lordship’s convictions as to the value 
of the views you have propounded and the urgency of their adop- 
tion. My fear is that, if the present moment is lost, — if the 
opportunity still open for the colony is allowed to be closed by the 
precipitate adoption of the circumscribed line from the insecure 
roadstead of Colombo, ‘running into a cul de sac in the Kandyan 
mountains,”—the practical effect will be inevitable, and that for 
years to come there must be an end to all hope to render the 
undertaking lucive to xational rather than to local and 





sectional interests. It is not possible that Ceylon can afford at | 


present to construct two lines of railroad; one such as that hitherto 
proposed, which is exclusively for the use of the coffee-planters in a 
single district; and another for the benefit of the native population, 
in whose country it is to be formed, and by whose taxes its share- 
holders are to be guaranteed. Hence the value of your timely 
interposition, and of your judicious and practical suggestion, that 
one line may be so constructed as to not only combine both interests, 
but to afford facilities and advantages to the European planters far 
in advance of anything contemplated even by the scheme heretofore 
promoted by themselves. 

My anxiety in addressing your lordship now arises not merely 
from my own hearty concurrence in what you have advanced as to 
the extraordinary importance of the railroad advocated by you (an 
opinion which T shave in common with many of the intelligent 
coftee-planters and some of the most experienced civil servants of 
the colony), but from my confident belief that you have under- 
stated, not only the cupalivisy of the line you have pointed out as 
compared with the one heretofore under consideration, but that you 
have omitted many of the most striking evidences of the ease with 
which it may be engineered, and the comparatively trifling 
cost to the colony at which it may be ultimately constructed. 

Indeed, in apparent apprehension on the latter score, you have 
intimated that the extension to Trincomalie is so all-important to 
the packet service and the Crown, “that it may well be entitled to 
support and aid from the Imperial Lxchequer.” So far am I from 
anticipating any claim on the Imperial Exchequer, that | am con- 
fident, that from sources [ am about to point out to your lordship, 
this portion of the line may be constructed almost without co t to 
the Colonial Treasury or any other, out of the proceeds of the 
thousands of acres of the richest land, to which its mere formation 
will give an instant and a marketable value. 

It is not one of the least curious facts in connexion with the 
scheme for a railroad in Ceylon, that hitherto, in considering both 
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illings an acre. It is a problem still unsolv 
whether the soil of the coffee districts is calculated to sustain te 
plantations for a long series of years in enduring and undiminished 
vigour; and there is but too much reason to fear that without 
artificial stimulants, too costly to be remunerative, many of the 
present estates may at no distant period cease to be very pro- 
ductive. 

On the other hand, the indigenous inhabitants of Ceylon, the 
descendants of a once highly civilised race, are still in posses- 
sion of lands inherited from a very remote ancestry, and which they 
feel a happy pride in the prospect of transmitting to their posterity, 
The vast tracts of country over which these native holdings extend 
will, it is admitted on all hands, derive no advantage from the 
railroad as heretofore proposed; or at best sn advantage so indirect 
and contingent as to be almost infinitesimal. But still by an 
ne anomaly, whilst the coffee lands of the Europeans on the 
hills are all exempt from the land tax, the lands of the natives are 
subject to a tax to the Government of one-tenth their produce in 
grain. Not only is this so, but when providing a guarantee, as 
security to the shareholders for the interest on the sums to be 
expended on the Kandy Railroad, the Government, in addition to 
imposing an export duty on coffee for this specific purpose, finding 
the returns from that single source insufficient, have mortgaged the 
entire revenues of Ceylon as a guarantee; that is to say, to ensure a 
railroad for the exclusive benetit of the coffee estates, not the 
‘eye of those estates alone has been rendered liable to the charge, 

ut the great bulk of the revenue levied off the lands of the natives, 
in remote regions utterly unatiected by the railroad, have been 
hypothecated for the same purpose; and thus the taxes on the 
cultivation of rice in the lowlands, on the distillation of arrack, and 
on the manufacture of cocoa-nut oil and the consumption of salt by 
the natives at all parts of the coast, as well as the duty on every 
article imported for their use, are to be given as a security for the 
formation of a railroad to the coffee estates of Europeans in a single 
district of the hills. 

This guarantee is to endure for ninety-nine years; but during that 
long interval, it is quite possible that. coffee-planting might 
disappear from Ceylon, and the race of planters become extinct ; yet 
still, for a century to come, the native Singhalese in his rice field 
would remain liable for the interest on the abandoned railroad. 
Surely in return for liabilities so great as this, so serious and so 
abiding, the native Jandowners are entitled to consideration; and 
the suggestion is well worthy of attention, which seeks to identify 
their direct interests with the project for the maintenance of 
which they have thus been made to become unconscious se- 
curities. 

And now, before adverting to some lordship’s proposition for 
conferring on the natives this identifying interest in the railroad, by 
its extension across the island from sea to sea, permit me to add 
some consideration to those already advanced by you against the 
limited line as at present contemplated. Your lordship’s suggestion 
is to the etlect that the first portion of the line, designed to connect 
the coflee regions with Colombo, should skirt the western and northern 
slopes of the Kandyan range, with a branch line to penetrate the 
hills through the valleys north-east of Matelle. Besides averting 
the formidable cost of carrying a railway up the path of steep 
acclivities, this valuable sugge-tion would have the effect of ad- 
mitting to the facilities of the railway, a large coffee interest, now 
almost excluded from its benefit; I allude to the Singhalese pro- 
prietors of small plantations and gardens, in which native coffee is 
grown in the numerous villages at the western base of the hills and 
in the adjoining gorges of the mountains. The produce of these 
gardens already forms a large proportion of the exports of the 
island, amongst which it tigures as ‘native coffee.” But although 
this produce is to be subject to export duty, to ensure a railroad for 
remote estates, it will enjoy no possible advantage itself ; and, on 
the contrary, will be placed at a manifest disadvantage in com- 
os with the more highly favoured districts in the hands of 

uropeans. 

But besides benefitting the native coffee planters, the line pointed 
out by your lordship will also benefit a class of Europeans who are 
not likely otherwise to be brought within the beneficial influence of 
the line. These are the owners of vo estates in the vicinity of 
Matelle and Kornegalle; all of whom will profit by the deviation 
proposed, and will thus have the railroad Teonght close to their 

lantations, instead of being exposed to the heavy cost of carriage 
or their produce to some distant station. In fact, looking to your 
plan as it affects the entire of the Mountain Zone, there cannot be a 
doubt that even as regards the great body of the European coffee- 
planters themselves, its tendency is to equalise the advantage of any 
railroad to the whole of the coffee region, instead of bestowing un- 
due facilities on particular districts. The estates lying north and 
west of Kandy will have easier access to the railroad, and those 
more to the south will still enjoy the benefit derived from their 
nearer vicinity to Colombo. 

But turning to the grand feature of your lordship’s scheme—the 
extension of the line eastward to Trincomalie—its importance to the 
cofiee interests, both European and native, can scarcely be over- 
rated. The land-locked harbour of Trincomalie is one of the safest 
in the world, and in the roughest weather outside, coffee may be 
there shipped in perfect security, whilst at Colombo, where there is 
only an open roadstead, no shipments can be made for days together ; 
or, if made, it is with the risk of damp and consequent damage to 
the cargo. The climate of Trincomalie is dry, and admirably suited 
to the preparation of coffee, whilst that of Colombo is peculiarly 
moist in all seasons. The only reason why coffee is not shipped in 
Trincomalie, is that the present road (if a mere track sometimes in 
the bed of unbridged watercourses between Kandy and that port 
may be designated a “road”) is impassable for carts. With Sir 
Henry Ward's address to his council, when taking his departure for 
Madras, is furnished an epitome of public works executed during his 
government from 1855 to 1860; and out of £285,000 noticed as 
having been expended on certain roads, it is stated that on the one 
from Nooay to Colombo £118,004 16s. 644. had been laid out, 
£53,021 18s. 9}d. between Colombo and Hambatotte, and the re- 
mainder on lines more or less in the coffee producing districts, that 
to Trincomalie is not even named. 

The facilities for extending the railroad to Trincomalie, from the 
base of the Kandyan Mountains, are remarkable ; for many miles on 


| the existing road there is no hill of any importance, nor any river 


that could not be bridged at a moderate cost. Thus even in the 


| direction of the present level trace, a railroad from the north of 


its uses and its cost, attention has been contined to European objects | 
and European capital alone, It was originally designed to connect | 


the cotlee estates of European planters on the hills with ‘he stores of 
European shippers at Colombo; and the funds for its construction 
were to be sought on the Stock Exchange of London; but it has not 
heretofore occurred to the promoters of the undertaking, that capital 
for the purpose can to a great extent be found amongst the 
inhabitants of Ceylon; and that the means are at hand for insuring 
its application, by the simplest expedient of identifying the under- 
taking with their national interests. Hitherto, the only identification 
thought of has been the policy before adverted to, of rendering the 
natives liable through the taxes which they pay for interest on 
the capital to be expended on a railroad in which they have no 
concern. 

But your lordship is aware that the interests of the native 
landholders of Ceylon in their landed possessions is not only far 
more extended than that of the coffee-planters in their estates, but 
there is reason to apprehend that the inherent value of the latter 
may prove to be of a much less permanent nature than that of the 
former. The European planters are confined to that region of the 
hills usually known as the “Mountain Zone,” where the fact of 
these lofty ranges being very thinly inhavited rendered large tracts 
of forest available for planting operation, but of so little value for 
any other purpose, that much of it was bought from the Govern- 





** Much refraction is a sign of easterly wind. 


**+ Fragments or pieces (as it were) of rainbows (sometimes called 
* wind galls’) seen on detached clouds, 





Kandy to Trincomalie presents no engineering difficulty whatever. 
But that “ trace” is not the precise line that 1 recommend ; the line 

must be carried a little further to the east, and for this all important 

reason: The country which extends north-east from Matelle, in the 


| direction of Trincomalie, is drained by a number of rivers chiefly 


flowing in a northerly direction; and by the aid of these the early 
Kings of Ceylon constructed a series of reservoirs and works of irri- 
gation, which in stupendous magnitude are unsurpassed by the most 
ambitious monuments of antiquity, and are quite unapproached by 
any aspiring to utility. The embankments were prolonged, after in- 
tercepting the waters of the Amban-ganga and its tributaries, till 
they formed a succession of enormous reservoirs, known as “ the sea 
of Prakrama.” The remains of a chain of others still exist inthe 
gigantic tanks of Minery, Kowdelle, and Kandelay, each of which, 
even in its present decay and neglect, is an artiticial lake from ten 
to fifteen miles in circumference. Now the bunds or retaining em- 
bankments of this vast chain of artificial lakes are for the most part 
still in existence, broad at base, substantial in structure, and firm at 
top; and along the surface of these ready-made embankments the 
new railroad may be carried for considerable distances at the 
slightest possible comparative expense. : 

‘hus, by oue and the same enterprise, the noble project which has 
occupied the attention of so many governments in Ceylon—the 
restoration of the ruined tanks—may be achieved; and the mere 
formation of the railroad will diffuse the abundant means of cultiva- 
tion over hundreds of th ds of acres of the richest soil in India, 
and bring into cultivation lands to an extent that would relieve the 
colony from the necessity of importing a single cargo of rice. 
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These valuable lands would also be suitable for the growth of 
other produce now impossible, owing to the want of means of irriga- 
tion. Sugar could be raised there with success, and indigo is found 
growing indigenously in the present jungle. Cotton already thrives 
in this fertile district, but owing to the frequent droughts, its 
cultivation is uncertain—an uncertainty which would disappear 
instantly on the restoration of the tanks and watercourses. 

At p this extraordinary country—extraordinary equally 
from its capabilities and their neglect—is almost a solitude, in great 

art deserted by the natives from the decay of the tanks, and avoided 
by immigrants from the hopelessness of their repair. But were this 
once effected as now proposed, by the construction of the railroad in 
the line of their present atedmieathes rendering two magni- 
ficent projects subservient and conducive to each other— the crowded 

pulation of other districts would flock to this rich portion of 
Gorien, and land would be sold by the Government to such an 
extent as would go far to cover the cost of that portion of the line. 
Already one native chief has assured me that if the tank of Kowdelle 
be restored, he is ready to become the purchaser of 2,000 acres of 
the redeemed land adjoining it. 

Labour would fiow into the reclaimed district from the surround- 
ing regions; and I entertain no doubt that prominent among 
those resolving to settle there will be the Malabar race, who now 
form the only available workers on the coffee estates of the interiors. 

It would well worthy the consideration of capitalists desirous 
of speculating in public works in Ceylon, whether a grant of those 
lands from the crown might not prove a more profitable security for 
shareholders in the railroad than the guarantee already offered on 
the inland revenue. And, if along with this concession, Government 
were to forego for a term of years any land tax upon the district 
brought under crop, an impulse of a powerful nature would be com- 
municated to their early cultivation. 

Any income thus temporarily surrendered would be speedily 
compensated to the colonial treasury by the prodigious rise whic 
would take place in the value of building ground and crown lands, 
in the immediate vicinity of Trincomalie, the moment that the 
harbour was made- available for the reception of the mail packets 
and the shipment of coffee. Examples of a similar rise have been 
exhibited by similar changes elsewhere; by the erection of the seat 
of government at various places in Australia, and by the occupation 
of fiong Kong by mercantile establi-hments. Every square yard ef 
gone within reach of the magniticent harbour will become valuable 

or dwillings, offices, coal yards, and stores; and in the country 
around the peasantry will be enriched by the resort of shipping, and 
by the demands for fresh provisions, vegetables, and fruits for the 
steamers. 

These things, my lord, I state from personal knowledge of the 
localities ; and, in my own mind, I am convinced that nothing that 
has yet been attempted by any government in Ceylon would com- 
muuicate such an impetus to wide-spread improvement and conduce 
to the yng and enrichment of all classes, native as well as 
Europeans, as the realisation of the grand project which your lord- 
ship has brought forward so opportunely. 

5, Upper Berkeley-street, Portman-square, W. Morets. 

August 18th, 1860. 











SOUTH KENSINGTON MUSEUM. 


Some interesting evidence was taken before the Select Committee 
on the South Kensington Museum shortly before the close of the 
session, and it has now been printed and circulated. This great 
central museum of “ fine art applied to manufactures” contains more 
than 7,000 specimens of ornamental art, a large collection of British 
pictures, a circulating art library, architectural examples, and 
various useful collections; besides which there is a normal school 
for training art teachers, and the various local schools of art receive 
substantial aid. The character of this museum is essentially 
practical. It includes an educational collection, which enables those 
wao are starting schools to see the most approved school buildings, 
furniture, maps, and books; and clergymen from all parts come u 
to see the various models. There is a “ food collection,” whic 
shows the nutritive powers of different substances, a curator supply- 
ing the necessary explanation of the cases exhibited. There is also 
an exhibition of animal products, which is —- useful, as a 
single instance may serve to show. At the Great Exhibition the 
best specimens of isinglass were from Russia, obtained there from a 
species o* sturgeon, and this led to attention being turned to the 
great rivers and lakes of Canada for a supply, the result of which 
was that in the Canadian department of the Paris Exhibition there 
were good samples of isinglass from the sturgeons of those waters. 
A collection of patents forms another class of the contents of the 
museum; it is of remarkable interest as an historical exhibition, 
including, for instance, the parent engine of steam navigation by 
Symington, by which he navigated a boat in 1787 with (it is said) 
Lord Brougham and the poet Burns for his companions. But 
ornamental art is the main feature in the museum. It is still more 
or less deficient in many particulars, owing to the articles being so 
costly; but Mr. Cole, in describing the art collections, confining 
himself to things purchased, irrespective of loans from time to time, 
is able to say :— 

“Tn japanned and lackered work we are rather strong ; in glass 
painting we have a good collection; in pottery ours is the strongest 
museum in Europe within my knowledge; in glass manufactures we 
are strong; in works in metal we are by far the strongest in Europe ; 
in watches and clocks we are pretty strong, and pi in jewellery 
and decorative objects in the precious metals; in arms and armour 
we are strong enough; in furniture we are strong; in leather work 
rather strong; in basket work middling; of textile fabrics we have 
the best in Europe ; bookbinding and book decoration is pretty fairly 
represented. I should like to see a few thousands spent in Sévres 
china. In mosaics we are not very strong, nor in ornamental paint- 
a such as the painting upon brides’ chests, for upon the old chests 
which contained the bride’s trousseau there was a great deal of paint- 
ing. Much more might be spent with advantage if it were deter- 
mined to make the museum what I think it ought to be.” 

The purchases of ornamental art are made strictly with the view 
of aiding the manufactures of the country. Approved specimens are 
bought—objects of beauty, which are likely to give suggestions to 
art students. The exhibition of such a odiedion of fine examples 
tends to educate the eye and raise the taste alike of the public, the 
manufacturer, and the workman. Decorative art has taken a new 
start since the Great Exhibition. There has been a great advance 
in our knowledge of the laws of colour and form. Mr. Layard re- 
marked to the committee —‘ No man now, who professes to be a 
decorator, would put up paper like that in this room (blue and red 
brown). I defy you to keep your eye upon it without being offended ; 
a law bas been violated.” At the museum ugly wall papers are hung 

side by side with those which are designed upon certain recog- 

i laws of colour, and those laws are explained ; people see art 
plied to the objects. The growth of a taste for art is 
observable in all classes of the community. Mr. Fairbairn re- 
marks that there is a great improvement in the decoration of the 
homes of the working classes; objects of ugly form and bad 
colour are aluiost discarded, and instead of the | and yellow prints 
you used to see you now find tolerable engravings of popular 
gta which they can obtain at a cheap rate. All this is well. 

- Rumney, of Manchester, announces a general principle when he 
says—* You cannot bring the lowest and most brutalised of men into 
the presence of works of art, into the presence of beauty, without 
improving their moral condition.” A member of the committee 
seemed to be an unbeliever, and asked whether Rome, with all its 
works of art, is better than Manchester, where there are none; to 
which Mr. Fairbairn answered, “I do not pretend to say, but | think 

ter would be improved if it had the works of art which 

tome has.” ides, be that as it may, we have to come in compe- 
tition with the manufacturers of all the world, and must look at this 
a3 @ mercantile question. France is well aware of the importance of 
the movement. M. Fould, in 1857, made a thorough investigation 
of the South Kensington Museum. In 1859 M. Rondot was com- 
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missioned by the Chamber of Commerce of Lyons to examine our 
new “ Department of Art,” and the schools, and he ends his report 
by saying, ‘Lyons is warned, and will fight valiantly to preserve 
her superiority in the domain of taste andart.” In an article in the 
des Deux Mondes M. Prosper Merimée says—* Such efforts, 
ains, and expense will bear fruit, and work a complete revolution 
in English industry.” In reporting to his Government on the Paris 
Exhibition, and the industrial exhibitions of Europe, Count de 
Laborde said—* The English have the highest natural aptitude for 
art in an eminent degree. Up to the present time they have not 
been able to develope it; they have now, however, undertaken to 
raise art from its low estate: and be certain that England will attain 
in this respect an eminent rank, and, if you do not take care, a 
superiority over you, such as she has in her canals, her railroads, her 
horses, her marine.” 

The South Kensington Museum is not for London alone. A 
travelling collection rs about a thousand selected articles at a 
time to various towns, and gives them an opportunity of seeing the 
best examples. Witnesses from Sheffield bear testimony to the use- 
fulness of this circulating exhibition in suggesting to them new 
forms of ornament, and aiding the study of art. There has been 
very great re in silver and plaited manufacture, in 
Britannia metal and ironwork, and also in cutlery ; in stoves, too, in 
which Sheffield has a very considerable trade. The improvement 
has been not merely in the design, but in the casting; the standard 
of elegance of form has been raised, and the artistic manipulation 
very much improved. A retired manufacturer at Sheffield says— 
“I think our ornamental castings now would compete with the 
beautiful designs of old Italian manufacture;” and, again— Our 
art students at Sheffield have executed works in wood carving equal 
to the productions of any country that I have seen;” while the 
president of the School of Art is able to add—* We have had several 
young men who have risen from the ranks, who, had it not been for 
the school and the ‘Department of Science and Art’ generally, 
would have been getting, perhaps, £2 a-week as first-class work- 
men, but who are now get ing their £200 or £300 a-year.” A 
witness from Birmingham (Sir F. Scott) tells how greatly its brass 
and ironwork has been benetitted by the travelling collection which 
is sent to that town every year. He says—“ There is no one who 
knows his workmen personally, as I do, but must be aware how 
very much they are assisted in matters of art workmanship by the 
contemplation and study of such excellent things ;” * the manufac- 
tures of Birmingham have very much improved in purity of de ign 
and beauty of outline within the last nve or six years, which I 
attribute to the South Kensington Museum indirectly acting through 
our Birmingham School of Art.” One of the partners in Messrs. 
Minton’s works at Stoke says—* We send up our designers to South 
Kensington frequently, and tind it very materially improves them ; 
it enables them not merely to copy what they see there, but to 
invent new ornaments. In majolica, Palissy ware, and the higher 
classes of porcelain, work is done now which we consider equal to 
some done at Sévres in its palmiest days.” But let us hear Mr. 
Redgrave, the art superintendent, though we cannot see the articles 
he placed before the committee :— 


“ What I now produce is Limoges enamel on copper, of the date of 
the sixteenth century; it is no sooner in our museum than some- 
thing of the same kind is produced by Minton; not a copy, but a 
translation ; it is translated from copper into porcelain. It is an 
entirely new manufacture, but there is a great sale for these works 
springing up in this country. Not only in the Potteries, but at 
Worcester, also, it attracts attention. Here, again, is an article in 
Nevers pottery; immediately it is put into our museum our manu- 
facturers are stimulated to produce something like it, but differing, 
perhaps, in the mode of decoration. I have here a beautiful dish, 
the only one her Majesty has of the kind; she has lent it for years 
to the museum, and it has been to the Potteries, and from that has 
resulted a great deal of our majolica. Here is a beautiful specimen 
of majolica produced by Mr. Minton, again the result of the study of 
our museum. They cannot do this in France, though they have 
made every effort; they have succeeded in china, but they cannot do 
it in earthenware. Goldsmiths’ work is improving also by the ex- 
hibition of things in the museum; silver plate formerly went by 
weight, but now it is valued from the art applied to the manufacture. 
A shield which has been made for Sir J. Pakington, by a gentleman 
who was partly educated in our schools of art, exemplifies a new 
mode of silver working entirely different from anything that had 
been done in England until within the last few years; it is repousse 
work, that is, beating a thin plate of silver up from behind. 
Englishmen could not have done it twenty years ago; it was the 
coming over of a foreign artist, Vechte, employed by Hunt and 
Roskell, that restored repousse metal work in this country. When 
we send the like of this round to Shettield, I cannot conceive any- 
thing more useful to the manufac.urers there. This is a copper-gilt 
reproduction by Franchi or Elkington.” 

If we refer for a t to ture, we find Mr. G. G. Scott 
telling the committee—“ The taste of carvers has improved wunder- 
fully ; [ tind in all my works that there is no comparison between 
the work executed before and after the formation of the architectural 
museum” now at South Kensington. As for our need of improve- 
ment in building, Sir F. Scott observes—‘‘ The whole system of 
ordinary house-building is enough to kill anything in the shape of 
general knowledge of architectural construction, or taste in decora- 
tion. The great mass of the buildings we live in are disgraceful ; 
they are really only temporary buildings, merely calculated to last 
for the 99 years’ lease, and, consequently, they are built of the 
worst possivle materials, and they hang together like a pack of 
cards. Brick is better than stone, but, unfortunately, most archi- 
tects will not use brick ; nothing can be more ornamental than brick 
buildings if properly treated. 

On all the matters to which we have adverted the South 
Kensington Museum is doing its part. ‘Ihe department is the 
source, and centre, and heart of a great system of supervision of 
art, education, and progress. The working men, on their side, do 
their duty to such exhibitions. Seven hundred thousand from the 
working classes of Lancashire and Yorkshire visited the Manchester 
Art Treasures’ Exhibition in 1857, notwithstanding a high charge 
for admission; and the attendance upon exhibitions in those parts 
has since been very much greater than it was before. Manchester, 
indeed, is proposing to establish a free art gallery and museum of 
its own, and £40000 has been already promised by gentlemen 
connected with that city; but it is still considered that the national 
collection ought to be at South Kensington as the fountain head, 
and from it Mr. Fairbairn anticip that Manchester would 
receive a supply sufficient to keep one or two rooms of her con- 
templated museum constantly furnished with the highest works of 
art. 

















Tue Ratway Excive Drivers anp Firemen’s Snort Time 
Movement.—A meeting of railway engine drivers and firemen, 
similar to those recently held in Manchester, was held at Bradford, 
on Sunday afternoon. ‘The chairman said that the men were working 
sixteen or seventeen hours a day, or an average of upwards of i | 
hours per week ; and though notbing like a strike was contemplated, 
they wished to obtain, either through Parliamentary enactment, or 
otherwise, such regulations as would not require them to labour more 
than ten hours per day. The bill lvberating dyers and bleachers 
had passed into law, and he considered that with united efforts they 
must also succeed. ‘The funds they had in hand to enable them to 
bring the movement to a successful issue were, up to the present 
time, in a cheering condition, amounting to £133 14s. 3d., and they 
still continued to increase. This they had lodged in Messrs. Loyd 
and Entwisle’s bank. The t ired to conduct the busi 





of the Bleachers and Dyers’ Bill was only about £190, and the 
thought that no more would be required for their own object. It 
was resolved that preliminaries should be carried out for the purpose 
of holding a meeting or meetings in Loudon, before the next session 
of Parliament, to be presided over by some gentleman of influence, 
that thus the subject may be prominently brought before the public, 
and more fully discussed, 








WEAR AND TEAR OF GOLD AND SILVER COINS. 
Tue following table and correspondence contain the results of ex- 
periments by Mr. William Miller, first assistant-cashier in the Bank 
of England, with observations by Mr. John Miller, of the Gold 
Weighing Office, at the same establishment :— 
Bavxx or EnGianp, 8ru Ocroser, 1859. 
Results of some careful examinations made in 1858, of light gold 
and silver coin, of the early years of the present system of coinage, 
1817 to 1825, taking 1822 as the mean of those years. 
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The above data, applied to 100 years, give the following 
results :— 
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Sovereigns 25°682 805 | = 3°435 00895 | 35° 

Ha‘f-sovereigns same. 1-700 | 6'620 00850 | 66 
| 

Half-crowns . 363.636 49°406 13587 06176 136" 
~ 

Shillings . same, | 133 603 | 86713 | ‘00675 | 867° 
| 

Sixpences same, | 185°239 | 50°41 01631 509° 

(Signed) W. Mituce, 

Cory.) 
Gold Weighing Room, August 29th, 1859. 


Sir,—According to your wish, I collected one hundred sovereigns 
of the date of one thousand eight hundred and twenty, which, on 
weighing, I find have lost, in value, one pound six shillings and 
seven pence. 

As these sovereigns were taken from parcels sent in from different 
places, and at different times, during a long period, | think the 
experiment is as likely to give a correct estimate of the loss which 
the coin undergoes by wear as any that could be tried. 

I have the honour to be, Sir, 
Your very obedient servant, 
(Signed) J. MILER. 
A. Latham, Esq., Deputy Governor. 


Gold Weighing Room, September 2nd, 1859. 

Sir,—I hasten to offer you the following surmises relative to the 
wear of gold coin :— 

In the first place, it may be noticed that sovereigns issued from 
the Mint in different reigns, or at different times, do not wear 
equally well. They weigh more or less according to the difference in 
the alloy, in the impression, or in the temper of the metal. 

The sovereigns of George II]. were much better than those of 
subsequent reigns from their being alloyed with silver. 

When the impression is simple, without many minute prominences, 
which soon rub off, the coin wears much better. The milling, too, 
round the rim, loses much by wear. A plain rim, with letters round 
it, would wear better. 

If the metal of a coinage should happen to be more soft or brittle 
than usual, the coins would not wear so well. 

The first coinage of a new reign will, after a long period, be found 
in better condition than one of two or three years subsequent; from 
the fact of many coins of the former being hoarded as curiosities. 

The wear of the coin depends on the in which it is used in 
circulating it. A sovereign passed at the West-end of London meets 
with better usage in such shops as jewellers or milliners, than it does 
when rung with a strong arm on the counter of a potato salesman, 
where it would be rubbed by the sand. 

In commercial towns the coin becomes light sooner than in other 
places; not only from its greater circulation, but in consequence of 
the rough usage it undergoes in being so often thrown into bankers’ 
scales and drawers, 

During the time of great commercial activity, as the coin would 
be used more, of course its wear would be greater than at other 
times. It is probable that the coin issued during the last ten years 
has become light more quickly than that issued in the preceding ten 
years, and it might be found that our coin becomes light more 
rapidly than the coin of other countries, 

do not know if the old process of sweating the coin, by shaking 
it in a bag, be ever practised now, but we have constant evidence of 
the sovereigns being reduced by acid, and also by being bled in many 
ingenious ways. 

‘rom these considerations, I believe it difficult to arrive at any 
exact cenclusions as to the loss of the coin by wear, but, from the 
experiment of which I gave you the result, its seems bitberto to have 
been at the rate of litile more than 3 per cent. in a century. 

1 have the honour to be, Sir, 
Your very obedient humble servant, 
(Signed) J. Mitten. 
A. Latham, Esq., Deputy Governor. 











Tue Conservative Lanp Sociery.—This society has now entered 
on the ninth year of its operations, The receipts during that period 
have amounted to about £477,000, and it has purchased forty-five 
estates in fifteen counties to the amount of £245,000, all laid out in 
building plots; every attention having been paid to road-making 
and the sanitary considerations of drainage, at a cost of upwards of 
£52,000, and frequently with works greatly to the improvement and 
ornament of the localities. ‘The amount of land sold to the members 
of the socie:y exceeds £251,167. Many villas and houses in squares, 
crescents, and streets, have been erecied, and sites, in many cases, 
been set apart for churches, of which severe] are completed and in 
progress. The society has besides been instrument.| in conferring 
the electoral franchise on th ls of persons who did not pre- 
viously possess votes in counties. 


Tue Fouxtars Movement.—One hundred pounds sterling is 
about the average cost of these pious consecrations generally : some 
are much less: we shall soon have model castings in iron at the 
standard price of £20, pipes and all; and yet the name of the donor, 
as you have rightly observed, is ostentatiously embluzoned, perhaps 
with his arms, as the perennial benefactor of hia fellow-vitizens! 
The fountain of honour was in past ayes supposed to have its seat on 
a throne: in A.p. 1860 every aspirant to public fame can originate 
glory for himself. Would it not be in accordance with the system of 
ancient mo» umental inscriptions to place on the marble or casting 
“Sacred to the memory of” my Lord, or Baron, or Sir James 
So-and-So? Or if wen will seek popular recoguition, with the fame 
of a name, let them erect something respectable, although it be 
neither colossal nor pyramidal; let them give a Leuch where the 
weary may rest while they quat!; let them place over it a triendly 
shade, and thereupon inscribe, “ Stat womin'’s wnbrella.’—-Luilder, 
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LORD’S IMPROVEMENTS IN ROVING AND DOUBLING FRAMES, &c. 


PATENT DATED 28TH JANUARY, 1860. 
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Tus invention of Mr. James Lord, of Rochdale, relates principally 
to machines known as “ roving frames,” and “ doubling frames,” but | 
is also applicable to other twisting machinery, and is designed for 
the purpose of preventing what is called making “ single,” that is to 
say, that when one “sliver” or thread breaks, the object is to pre- 
vent the remaining or unbroken “sliver” from passing onwards 
singly to the bobbin, or without being intertwisted or doubled with 
the other. The improvement consists in breaking or severing the 
unbroken sliver or thread by self-acting mechanism, when one of the 
“slivers” breaks, whereby only that particular portion of the ma- 
chine alone is stopped, without affecting the other portions of the 
“frame.” The improved mechanical appliance for effecting the 
division or severance of the “sliver” which is whole or unbroken 
consists in a pair of levers or fingers, having a bearing point at or 
about the centre of their length; one end of each is provided with 
an eye or hook, and is slightly weighted, the opposite ends being | 
hollowed or Y-shaped, or knife or serrated-edged, these are secured | 
upon the frame in a convenient position, each “sliver” or thread 
being passed through an eye, or beneath the hooked end and over the 
opposite eye. Whilst the “slivers” or threads remain united or 
whole, their tension maintains the balance of the levers; but if one 
is acgjdentally divided the weighted end of the lever falls, and the 
rising of the opposite end breaks the remaining “ sliver,” thread, or 
filament, and ae only the one being wound “singly ” on to the 
bobbin, whereby much waste is avoided, and a more perfect “ roving” 
or doubled yarn is obtained. 

Fig. 1 represents a sectional end view of the apparatus for severing 
the unbroken threads, Fig. 2 showing the ment edge of the levers; | 
Fig. 3 represents a front view, and Fig. 4 an end section of a slight | 
modification, which, from experience, has been found most advan- | 
tageous. 

In Fig. 1, a, a', are the levers, having an eye at one end, through | 
which the sliver passes, the tension of which holds the levers in the 
position of a!, each pair having a lever } between them, one end of | 
which is curved upwards in front of the rollers, the other end having 
a slight tendency upwards, so as to cause the pin which projects from 
each side to bear against the levers ai, so that, in the event of one 
sliver breaking, the corresponding lever being no longer held up, 
bears with its whole weight on the pin in lever 4, and falling into 
the position of a, causes the opposite curved end of the lever b to 
come into contact with the remaining sliver, and to break it by 
means of its teeth, shown in Fig. 2, It is obvious that the lever b 
may be dispensed with, if preferred, and the lever a! be so formed as 
to break the remaining sliver, the action being the same in both 
cases. In Fig. 3, a, a, are the levers, maintained in the position 
shown by the sliver, and 8, }, are the levers, the pins in which the 
levers a, a, fall upon when a thread or sliver breaks and ceases to 
support them. c, ¢, is a friction bar or rail through which the looped 
ends of the levers project, and over which the slivers or threads pass. 
d, d, is a rocking-shaft, upon which are secured the short bars e¢, e, 
which also partake of a rocking or vibratory motion imparted to the 
rocking-shaft by means of the toothed wheels f, f, and crank g, 
which is connected with the said shaft by means of the f-iction 
clutch-box A and spring é. & is a bell-cranked lever for lifting the 
finger 1, supporting the lever m, which acts upon the strap-fork 
through the rod». The operation of stopping the frame when a 
sliver or thread breaks is thus :—The lever a being no longer sup- 
ported by the sliver, falls upon the stud in the lever 5, and causes 
the hooked end thereof to fall over the short vibrating or rocking 
bar e, and so prevent its moving. This causes one part of the fric- 
tion clutch-box / to leave the other, compressing the spring i, and 
forcing back the vertical end of the lever &, causing the opposite end 
to lift the finger or prop /, and thus release the weighted lever m, 
which falling forward moves the rod n, and throws the driving-strap 
on to the loose pulley and stops the machine. 








Tuk Navy.—The 51-gun frigate Arethusa, which is undergoing 
the process of conversion from a sailing ship to a screw steamer, as 
well as the line-of-battle ship Bombay, 91, which is undergoing a 
similar bogey is very nearly completed, and will shortly be out of 
the hands of the shipwrights.—The Trusty, the third of the iron- 
cased steam floating batteries ordered to be repaired at Chatham, has 
been hauled into the second dock at that establishment, where she 
is now undergoing the a survey preparatory to the work of 
reparation being commenced. considerable amount of injury has 
accrued to the hull from the rav: of the destructive marine worm. 
—The Secre' of State for War has approved of unserviceable 
guns being marked with a cross on the upper part of the face, and a 
second cross immediately below the broad arrow, in order to prevent 


unserviceable ordnance, when in use for drill purposes, being mis- | 


taken for service guns. 











RYDER AND CLAY’S HIGH PRESSURE 
STOP VALVE. 


PaTest DATED 25TH January, 1860. 


Tuts invention of Messrs. Ryder and Clay, of Nottingham, 
relates to the construction of a high-pressure tap or valve, worked 
by a crank or eccentric which is seated within, and can be used 
either with or without the operation of a spring, and also without 
the use of packing. From the construction of this tap or valve the 
patentees say that no leakage can arise, and that liability to get out 
of repair is prevented. 











Fig. 1 is a sectional view of a valve as cut through at right angles 
| to the crank pin or eccentric; and Fig. 2 is a view of the same valve 
| cut through at right angles with the last view, or in a line with the 
| axles of the crank; the valve is shown as closed. A is the casing, 
| the inside of which is turned to form a seating for the valve or plug 

B, which has four projections on one side, which serve as guides, and 
| ensure that the valve shall move steadily while rising and falling. 
| The valve is forced into its seat and held closed by a crank pin ©, 

bearing upon the upper side of a slot in the lower side of the valve 
| plug B, as shown. D is a plug or ring screw-threaded on its 
inner and outer surface for a portion of its length; this plug or ring 
is screwed into the casing A after the valve plug B is inserted; the 
portion of the inner surface of D, which is threaded, and the upper 
end of the casing A, which is also threaded, are for screwing the 
valve to the ends of two pipes to be ted or coupled he 
crank pin C passes through a boss having a y-shaped shoulder 
turned out on its inner side, as shown at the right of Fig. 2; the boss 
is screwed into a projection on one side of the casing A; one end of 
the crank pin projects beyond the boss, and has a key wrench E 
fitted upon it, by which the valve is opened or closed; the crank is 
kept close to the shoulder of the boss by a spring lying between the 
other end of the pin and a plug F, held in a smaller boss on the 
other side of the casing A. 











EARTHQUAKE IN Kent.—On Monday afternoon, September 3rd, 
| about half-past three o'clock, a concussion of the earth was observed 
| by numerous individuals in the neighbourhood of Maidstone. It was 

felt at Wrotham, Ightham, at Trotterscliffe, at Malling, and at 
| Maidstone. In one case, at Maidstone, a person sitting in a chair 
| upon castors was suddenly removed a distance of three inches; in 
| another, a gentleman who was leaning his elbows on the parapet of 
the wall at the top of his house felt a severe shock, which completely 
disarranged his view. We mention these facts in the hope that 
other persons who felt the shock will send us information of the 
fact.— Maidstone Journal. 


A Raiwtway Guarp KiLtep.—An inquest has been held by Mr. 
Herford, city coroner, on the body of James Taylor, aged forty, a 
goods guard in the service of the Manchester, Sheflield, and Lincoln- 
shire Railway Company. Shortly after ten o'clock on the night of 
the 7th inst., as the train was approaching Ardwick Station, the 
deceased got out of the brake van before the train was stopped. He 
was in the act of uncoupling the van from the wagon when he 
slipped, and the former passed over him, cutting his right leg com- 
pletely off. He was removed to the Royal Intirmary, where death 
subsequently supervened. The deceased was an experienced guard, 
and had been twelve years in the company’s service. A verdict of 
| “ Accidental death” was returned,— Manchester Guardian. 








LASSERRE AND SARTHON’S SAFETY LOCK. 
PATENT DATED 2ND JANUARY, 1860. 


beam pe safety lock of Messrs. Lasserre and Sarthon, of 
Paris, is of extremely — construction, and by aid of the accom- 
panying engraving will readily understood. The plate of the 
ock supports all the eg of mechanism of which the lock is 
composed, viz., Ist a bolt (1), having three notches or grooves; four 
springs, 2, 3, 4,5; two bent bolts, N,O; a catch M moving on a 
pivot, and lastly, the pivot L, on which the key turns. The key 
(represented Fig. 4, front view, and Fig. 5, side view,) has two 
levers, and is so made that when one of its levers, by means of the 
catch M, causes the bolt of the lock to be disengaged from one of the 
bent bolts, the other lever of the key forces on the bolt, so that the 
bent lever cannot re-enter the groove. As the key completes its 
revolution it pushes the bolt until the second bent bolt is able to 
enter the notch, being pressed by the spring with which it is 
furnished. The cover plate, Fig. 2, has five openings by which the 
key may be inserted and withdrawn. A second or exterior cover 
plate having two openings hides the inner one. Between these two 
plates the key turns freely and enters any of the five openings; for 
instance, the lock being open, the key A, B, Fig. 4, is inserted in the 
first plate with two openings ; it is then made to give a half turn to 
the left between the two plates, and is then inserted in F, G, Fig. 2, 
when it is turned to the right, and the lever A of the key acts on the 
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catch M, Fig. 1, which raises the bent bolt N. The bolt 1 is thus 
disengaged from the two bent bolts, and the lever B of the key 
acting on the as H, Fig. 1, of the bolt drives it on, when the 
bent bolt O falls in the notch R, being pressed by the spring 2, 
and the door is locked. On turning the key then either to the 
right or left, it meets with resistance from the bolt, and is unable 
to touch the catch M. Inorder to open the lock the key must be 
withdrawn to be inserted in C, E, Fig. 2. It is then turned to the 
left, the lever B of the key acts on the catch M, Fig. 1, and raises 
the bent bolt O; the lever A of the key acts on the part P of the 
bolt 1, and drives it on; the bent bolt N fallsin its notch S, being 
— by the spring 5, and the lock is open. On turning the 

ey when in this position it will meet with resistance, and not 
be able to touch the catch M. Should the lock be tried with a 
hook or picklock, the catch M, Fig. 1 may be raised, and even 
made to raise the bolts N, O, but the picklock on making a half 
revolution, not being able to act in the same time on the parts H or 
P of the bolt 1, the bent bolts fall back in their natural positions. 
It is thus impossible to open the lock without having the proper key 
and the knowledge how to use it. Should the lock be attempted and 
an impression be taken in wax in order to make a key to fit, even sup- 
posing the way of using the key was known, it would be impossible 
to succeed in opening it, for the reason that the outer cover plate is 
always joined to the inner one, having five holes, and has the same 
configuration as that given to the key, which varies according to the 
desire of the manufacturer, for example, as in Fig. 6; and 
further, the fillet or thread I,J, Fig. 1, must suit the two little 
notches in the key J, J, Fig. 5. 
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Raitway Accrpents.—The returns of railway accidents in the 
first balf of this year contrast favourably with some preceding years. 
The length of line open in the United Kingdom at the end of the 
first half of 1860 was 10,158 miles, and the returns are as follow :— 
7 passengers killed and 128 injured from causes beyond their own 
control, and 2 passengers killed and 5 injured owing to their own 
misconduct or want of caution. In Scotiand not a passenger was 
hurt through want of caution ; in Ireland 3 broke their legs through 
getting into or out of trains in motion, and 2 were killed by falling 
from carriages. In England a passenger was killed at Weston- 
super-Mare while attempting to get into a train in motion, 1 at 
Hatfield when the train “ ran off the rails,” and 5 at Tottenbam when 
the tyre of a wheel of the engine broke, and the train “ got off the rails.” 
Of passengers injured 40 were in excursion trains. With regard to 
railway servants and labourers, it is lamentable to see that no less 
than 71 were killed, the great majority, it is stated, owing to their own 
want of caution; but theirs is a perilous employment. Eleven 
persons were killed at level crossings. Trespassing upon railways 
seems to be a prevalent rashness; it led to the death of 26 persons 
in the first 26 weeks of this year. Altogether the grand total is 
stated to be 119 persons killed and 166 injured. So severe were the 
accidents, that to every 4 persons injured there were 3 killed. 




















Serr. 14, 1860. 
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SPENCER’S IMPROVEMENTS IN MARINE ENGINES. 


PATENT DATED 17TH JANUARY, 1859. 
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Tus invention of Mr. J. F. Spencer of Adelaide-place, relates to 
marine engines, and, also more or less, to further improvements upon 
the inventions previously patented by him in November, 1857, and 
March, 1858. The invention consists of several parts, each having 
reference to improvements in steam engines working in connection 
with surface condensers of the description patented by Mr. Spencer in 


In describing this invention, and the modes of carrying it into 
effect, the patentee illustrates its application to engines intended for 
driving the screw propeller, and he adopts for this purpose a type of 
engine which, he believea, particularly suited for commercial marine 
purposes. 

In constructing direct-acting screw engines with inverted cylinders, 
he introduces under the cylinders and between their vertical centres 
a central case or hollow frame of a suitable form, and of sufficient 
size to receive the arrangement of horizontal tubes forming a sur- 
face condenser. In this condenser the tubes are placed horizontally, 
or but slightly inclined, and are in each case disposed across the line 
of the keel of the ship; and the circulation of the condensing 
water is produced by mechanical means, and _ takes place 
within the thin metal tubes, whilst the steam to be condensed 
is brought in contact with the exterior surfaces. ‘This central 
surface condenser forms the support to the cylinders on the 
inner sides, whilst the forward and aft portions of the cylinders are 
carried by columns or other framework secured to them, and also to 
the bedplate. ‘The central surface condenser is supported upon, and 
secured to the bedplate by two chambered legs, one or both of which 
may be employed for, or used as a portion of, the condenser, the 
central body of which is raised sufficiently high above the level of 
the bedplate to allow the cranks to be drawn out or in endways. The 
slide chests may be placed in such positions as may be found most 
convenient for giving motion to the slides, or for any other purpose. 
The air pumps can be worked either by the main engine or by 
separate steam cylinders. By this arrangement of surface con- 
densers, according to this invention, ininverted screw engines, ready 
access is secured to every part of the engine and condenser for the 
purposes of examination, cleaning, and repair, and more particularly 
it enables any of the condenser tubes to be removed and replaced 
without deranging any steam joint or connection in the engine, ex- 
cepting only the water joints of the cover plate in the condenser case 
giving access to the ends of the condenser tubes. 

In direct-acting engines for driving paddle-wheels, the patentee 
laces the tubes in the direction of the line of the keel, and either 
orizontally or slightly inclined, and thus insures, as in the case of 

the application of the surface condensers to inverted screw engines, 
ready access to the tubes of the condensers, and the facility of 
removing them by withdrawing them from the case forming the 
central condenser, to which is connected each cylinder. It is 
intended, though not indispensable, that the condenser should form 
the support for the central bearing of the paddle shaft. 

Mr. Spencer prefers to employ the following description of slide 
valve :—In ordinary marine engines it is usual to relieve the main 
slide from the steam pressure by a faced ring at the back so fitted as 
to prevent the steam acting on a given surface of the back of the 
slide; but when cut-off slides work on the back of the main slide, 
the arrangement ordinarily employed for relieving the pressure 
cannot be effectually carried out. But he is enabled to use one or 
more cut-off valves or slides, and at the same time to relieve the 
main slide from the steam pressure on its back; aud this is effected 
by causing the cut-off slide or slides to work in a chamber of a 
rectangular, or approximately rectangular, section formed at the 
back of the main slide. This chamber may either be a portion of 
the casting of the main slide, or a separate casting bolted on. It is 
formed by surrounding the back of the main slide with a supple- 
mentary back and sides, the supplementary back being fitted with 
the faced ring before referred to, for relieving the back pressure, the 
supplementary sides and ends being perforated with apertures of any 
convenient size or form to admit the steam freely to the cut-off slides. 
By this arrangement the working of the cut-off slides does not 
interfere with the fitting of the faced ring ordinarily employed for 
the purpose of relieving the main or exhaust slide from the pressure 
of the steam, and forms a very useful adjunct to the marine engine. 

In the engraving two descriptions of engines are shown, which 
will serve to illustrate the general features of this invention, and, for 
the ——— of avoiding complication, the Figures are simplified 
materially. 

Fig. 1 is a longitudinal elevational view, partly in section, of a 
pair of direct-acting inverted cylinder screw engines, having the 
surface condenser arranged according to this invention. The tubes 
in this case, it will be observed, are placed across the line of the keel 
of the vessel. 

Fig. 2 is part of a transverse sectional elevation of a pair of direct- 
acting oscillating marine paddle engines, with surface condenser, &c., 
the tubes of the condenser in this case being placed in the direction 
of the line of the keel of the vessel, as shown, instead of athwart- 
ship, as in the direct-acting marine screw engines described. In 
this view, as in the two preceding Figures, A is the surface condenser. 
a letters of reference would be unnecessary, there being 
nothing novel in the form or arrangement of the engine. 

In the inverted cylinder engines the cylinder is shown, together 








with its top and bottom covers, as hollow, for the purpose of 


surrounding the cylinders with steam of a suitably high tempera- 
ture to prevent the undue condensation which would otherwise take 
place. In Fig. 2 is shown, for the sake of variation, the cylinder 
cover only as being hollow; but each cylinder may be surrounded 
by a casing, and the bottom of each may likewise be hollow. 


ROONEY AND RENSHAW'S SPRING DOOR 
I > 


. . 





PATENT DATED 28TH DECEMBER, 1859. 


Tuis invention of Messrs. Rooney and Renshaw, of New York, 
consists in the combining and arranging the spring and the different 
parts of the hinge, by which the adjustment of the parts is rendered 
more convenient, and the removal of a broken spring and the attach- 
ment of a new one in its place very much facilitated. 

Fig. 1 is a perspective view of the hinge closed; Fig. 2 is a side 
elevation; Fig. 3 is a plan; Fig 4 is an elevation of the spindle 
which forms the axis of the hinge; Fig. 5 is a similar elevation of 
the same thing, only that the side which in Fig. 4 is presented 
towards the observer is po at the right hand in Fig. 5; Fig 6 is 
a horizontal section of the hinge, showing the parts below the 
line X, X, as drawn across Figs. 1, 2, 4, and 5; Fig. 7 is a plan or top 
view of the spindle or shaft of the hinge; Fig. 8 is a plan showing 
another arrangement for attaching the spring to other parts of the 
hinge. A and B are the sides or wings of the hinge; C is the 
spindle or axis by which they are connected. The upper part of the 
sides is cut away around the axis, as shown, to receive the spring E, 
the inner end of which is hooked upon a hook g, attached to the 
upper part of the spindle, or it may be turned abruptly at the end, 
and be secured by entering a narrow slit f, which may be sawn in the 
side of this upper portion of the spindle for that purpose, as shown 
in Fig. 8. The manner of connecting it by the hook g is the same 
as that ordinarily used in connecting the springs of clocks and 
watches. The other or outer end of this spring is fastened to the 
wing A either by the hook & upon the back side of the leaf or 
wing A, in a manner similar to that in which it is secured to the 
shaft, or it may be secured upon the inner side of the wing by means 
of screws ¢, e, as indicated by dotted lines in Fig. 8. 
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The inventors prefer the mode of construction which is represented 
in the first seven Figures. The spindle C, where it fits into the 
upper remaining section of the joint, is made square, as shown at i, 
and a square socket or hole is made in this upper section (which 
forms a part of the wing B), and, by means of this connection, the 
parts of the hinge are so combined with the spring that the latter is 
made to furnish the necessary resistance to the act of opening a 
door. The shaft C is so fitted that it can be raised up and turned, so 
as to give greater or less tension to the spring, as may be desired ; 
and, by the exercise of care, this might be done without the removal 
of the hinge from the door, or the jamb, or casing. This is a matter 
of some importance, as the same tension of spring upon a door for 
the purpose of shutting it is not generally required in the summer 
that is necessary in the winter. The arrangement of parts also fur- 
nishes the means of removing a broken spring without the 4 
tion of the parts of the hinge, or the necessity of any injury to it in 
any respect, nor even the necessity of removing it from the door, it 
po being necessary, in the case of the construction represented in 
the first seven Figures, that the wood should be cut away sufficiently 
under the outer end of the spring to allow it to be slipped over the 





end of the hook , and this, if skilfully performed, will not disfigure 
the door or any ~~ of the work. The inner end is easily unhooked 
from the shaft. In the case of the construction represented in Fig. 8, 
the withdrawal of the screws ¢, e, releases the outer end of the 
spring, when it may be raised up without difficutty and removed. 
The new spring is then coiled up sufficiently close to allow it to be 
conveniently introduced, and the ends being brought into position, 
it is secured and adjusted in the manner before intimated. Should 
the adjustment not be found satisfactory, the shaft C may be raised 
up and so turned as to give the proper tension to the spring, the 
shaft in the construction shown in the first seven Figures Eeing 
made square at the top to allow a wrench to be used for that 


purpose. 








To Prevent Ror 1x DwELiinc-nouses.—Make two or more 
openings in the external walls, and put gratings on them to keep 
out vermin, from below the basement floor. Insert a tile pipe into 
the fire-wall, with one end open to the space below the floor, and 
carry the pipe up the centre of the fire-wall as close as possible to 
the tire-flue, and out at the chimney-head, The air in the pipe will 
be rarefied, being in close contact with the fire-flue, thus causing a 
continuous upward flow, sweeping the space below the floor of all 
the foul air, which, in my opinion, is the chief cause of dry-rot. 
The whole of the yo in the house may be ventilated by 
means of this pipe, by inserting a tube into it at the level of the 
ceiling, with a valve in it to prevent down-draught. I have adopted 
this system for the last ten years, because I know of no better.— 
Correspondent of the Builder. 


TRANSATLANTIC TELEGRAPHING.—It is somewhat curious that 
the earliest news a by telegraph to the press of America was 
the launch of a sloop of war at the Brooklyn Yard, and that the first 
regular organisation for the purpose of telegraph reporting was 
formed for obtaining news of the progress of the war in Mexico. A 
daily horse-express was run between Mobile and Montgomery, a 
distance of 200 miles, in order to anticipate the arrival of the mail 
and forward the news by telegraph to New York and other awe 
In 1847, the complete and efficient organisation of what is term 
the “ Associated Press of New York” was established, with “ - 
reporters” and agents in every important city or port in the United 
States, as well as in Canada, England, and other countries. The 
charge for sending messages by telegraph was at first much higher 
than is at present the case, and the great object of the associated 
reporters was to devise some means of getting as much as possible 
for their money from the telegraph companies. As the result of 
much anxious deliberation and forethought, they at length prepared 
a complete system of short-hand or cipher, which, while it was 
perfectly unintelligible to the clerks of the telegraph, was, when 
translated by those ae the key, found to remarkable 
elastic properties. message of ten cipher words would expand to 
fifty or sixty, or even a hundred, when translated. Some of the 
words sent were of enormous length, and made up of syllables each 
of which had a hidden meaning, and when in combination defied all 
the dictionaries of the civilised world. There came, however, a limit 
to human endurance on the part of the managers of the telegraphs, 
and they ordered that no word sent by the Associated Press shoul 
contain more than five letters, that the letters in every message 
should be counted, and the whole divided by five for the number of 
words, and charged accordingly. The new society did not rest 
content with protesting against the tyranny of “ Fog Smith,” as 
they nicknamed the manager of the New York and Boston line, but 
they ransacked the dictionaries for the purpose of finding a sufficient 
number of words of five letters to serve the purpose of a new cipher . 
system, and some thousands of short words were very speedily 
selected and were sent over the line, possessed of even greater 
expanding powers than those under the former system.—Once a Week. 


IxpustrY oF THE Biack Forest. — Mr. Eden, secretary of 
Legation at Baden, supplies the following interesting information 
respecting the manufacturing industry of the Black Forest :—* In 
1847, clockmakers (masters and men) numbered about 4,130, making 
annually, say, 1,000,000 watches and clocks. About this time the 
trade fell off considerably ; and, in 1849, the Grand Duke Leopold 
established a school for clockmakers, which was opened in Furt- 
wangen in 1850. A great improvement in the quality of the goods 
manufactured followed this step; and at present there are above 
5,000 persons employed in the trade, making annually about 
1,500,000 clocks and watches, valued at 5,000,000 florins. A great 
number of persons are also employed in connection with the trade, 
making wooden clock cases, and the work tools used by clockmakers. 
In conjunction with the preceding manufacture may be taken that of 
musical boxes, barrel organs, &c., of which several thriving esta- 
blishments exist. The greater portion of these goods are exported 
to Russia, England, France, and America; the supply is not, how- 
ever, yet equal to the demand. There are three considerable glass 
foundries in the Black Forest—Herzogenweiler, Bubenbach, and 
Watterdingen. There are several earthenware factories. That at 
Zell produces an article very similar to the W ‘ood ware. Costly 
China services have been much manufactured there, which are sold 
all over the Zollverein as Paris goods. At Homberg about 200 
persons are employed in this trade. The goods g° chiefly in the 
Zollverein, but also to Austria, and even to Sardinia. In several 
parts of the Black Forest great numbers of draining pipes and tiles 
are produced. One of the oldest industries is, pe ps, that of 
plaiting straw; and in many districts the whole female population 
s exclusively occupied in it. A school for this trade was opened in 
1851, in Furtwangen; and since then several other similar schools 
have been opened fn different districts; and the great improvement 
in the quality produced, and the spread of the industry, have quite 
repaid the expenses incurred by the Grand Ducal government in their 
establishment. Several factories now 7 from 500 to 800 hands 
in the manufacture of Italian straw hats, and one firm alone produces 
above 80,000 of these annually. In Niedereschah, powder mills have 
been established since 1852, and produce annually about 2,000 centners 
of different kinds of gun and blasting powder. At Dirrheim, a saline 
was established in 1822, and produces annually about 200,000 cent- 
ners of cooking salt, and from 15,000 to 20,000 centners of rough 
salt, mostly consumed in the country. A vast number of the inha- 
bitanta of this district are occupied in the manufacture of wooden 
utensils, boxes, toys, carved ornaments, &c. Since 1850 the Govern- 
ment have done this trade great service, both by distributing through 
the districts models of much better form, and in far better taste. 
than the articles formerly produced could boast of, and by the esta- 
blishment in several places of schools of art. In Vohrenbach, one 
house produces annually as many as 4,000,000 wooden boxes 
(“schachteln”). In and around Todtnau some 600 persons find 
employment in the manufacture of brushes, more particularly paint 
brushes. This trade also, through the care of Government, has been 
much improved, and about 300,000 florins’ worth are annually 
manufactured and exported, chiefly to England. In Schénau and 
Donaueschingen there are also brash factories, which find their 
markets chiefly in Wurtemberg, Baden, and Switzerland. There 
are several manufacturers of wire, n: and screws, some of them 
making as much as 8,000 centners of these goods annually, and 
employing about 400 men. Their chief markets are Southern Ger- 
many and Switzerland. The State ironworks in the Black Forest, 
consisting of 27 smelting furnaces and 12 rolling mills, uce 
annually about 105,000 centners of iron, value about 870,000 i 
and employ, say, 500 hands. The ore is smelted with charcoal, 
produces a soft iron well adapted to make wire, nails, ¢ &e. ; 
it is consumed chiefly in the country or in the Zollverein. The 
Fiirstenberg works use about 10,000 centners of cast-iron in the 
manufacture of machines, engines, &c., and produce yearly from 
80,000 to 100,000 centners of raw iron. Their capital is 1,750,000 
florins. Their — is consumed chiefly in Baden, bpm 


and Bavaria. exist in the Black Forest several cotton 
cloth mills, and a great quantity of spinning and weaving is done 
by the ts in their own houses: of this it is im: to pro- 
cure any reliable statistics.” 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents. 


OPTICS, CHEMISTRY, AND ELECTRICITY. 


Sm,—I beg leave to say with reference to my communications 
under this title, that in consequence of certain unfavourable circum- 
stances, the lines of demonstration of the various general views 
announced have not been followed out in so consecutive an order as 
mivht have been desirable. But though the mode of progression 
adopted may appear somewhat desultory, it is believed that it has 
also its advantages, and that it will ultimately be found that the 
different objects intended to be attained have been steadily kept in 
view, and arrived at. ’ 

Having shown in my communication of July 13th that ether is com- 
posed of three kinds of atoms, I advanced thereon the further view 
(but without stating the particular steps by which it was attained) 
that these different kinds of atoms are respectively condensible into 
oxygen, hydrogen, and carbon. This view will, in a fature commu- 
nication, be fully considered and supported. It was also advanced 
that nitrogen is oxygen and carbon combined. I now beg leave to 
direct your attention and that of your readers to the full consideration 
and proof of this view, so highly interesting in itself, and, if true, 
pregnant with the most important consequences. our? 

It may be premised that nitrogen has always been, and is still, 
universally reckoned to be a simple «lement—having never been 
decomposed. Doubt has, however, been occasionally expressed by 
some chemists whether—considering its inert nature—it might not 
possibly be a compound. ‘That it is in reality a compound—that its 
constituent elements are those above stated—that its non-decom- 
position hitherto can be satisfactorily accounted for, shall now be 
shown, and this will no doubt lead to its speedy decomposition. 

Chemists are all aware that oxygen and hydrogen combined form 
water—a liquid seen to constitute so large a portion of our globe. 
But that nitrogen—a gas known to compose four-fifths of our atmo- 
sphere, and therefore also forming so large a portion of our globe— 
peat be constituted of «xvgen and carbon, is, so far as I am 
aware, a new propo-ition. Yet the existence, not only of water, but 
also of nitrogen -both so formed, and in such large proportions— | 
must be seen to be in most admirable accordance with the views of | 

he constitution of ether expressed in this and in the-previous com- 
munications. And, in corroboration of the statements now made, 
let us inquire what light the facts of electricity and chemistry throw 
upon this view of nitrogen. 

Electricity reveals to us the important truth that oxygen has an 
opposite electric state to both hydrogen and carbon—that while the 

vositive pole gives out oxygen, hydrogen and carbon are given out 

by the negative pole. And as the strongest attraction and pro- 
pensity to union exists between atoms in opposite electric states, 
this accounts for the fact of oxygen existing in combination with 
hydrogen as water, while, as a matter of course, it would also 
account equally well for oxygen existing in combination with carbon 
as nitrogen. And it may here be observed that there can be no 
doubt that the primitive atoms will be found to exist in ether in 
due and requisite proportion to each other, according to the deter- 
minate counsel, foreknowledge, and will of Him who in wisdom hath 
made them all. ‘This point of the relative proportion of the atoms 
in ether will be reverted to in a future communication. 

Having thus seen how strongly the great leading fact of elec- 
tricity, bearing on the point, supports the view of the constiution of 
nitrogen now announced, let us see what further light is thrown upon 
it by the facts of chemistry. 

Water is universally admitted by chemists to be a body resulting 
from the union of the negatively electritied atoms of oxygen with the 
positively electritied atoms of hydrogen. Their mutual affinity, and 
consequent power of attraction, being satistied by this union, the 
resulting body, water, is characterised by a very neutral inert nature, 
having—when pure—neither taste, colour, nor smell; no action on 
colouring matter, being neither a combustible nor a supporter of 
combustion, and not supporting animal respiratian. 

Now, nitrogen is possessed of precisely the same neutral inert 
character in all respects, thus entirely bearing out the view of its 
being formed in a manner exactly analogous to water. This it 
would be by the combination of the negatively electrified atoms of 
oxygen with the positively electrified »toms of carbon, And here 
let the highly signiticant—it may even be said, decisive — fact 
be borne in mind, that the oppositely clectritied atoms, hydrogen and 











oxygen, being undoubtedly employed in forming the neutral inert 
body, water, there are no oppositely electritied atoms other than 
carbon and oxygen known in chemistry that could possibly form the 
neutral inert body, nitrogen. 

Further, the equivalent number of an atom of oxygen is 8, and 
thatof an atom of hydrogen is 1, When an atom of each combine 
together to form an atom of water, the equivalent number of such 
atom of wateris 8 + 1, or 9 

Now the equivalent number of an atom of oxygen is 8, and that 
of carbon is 6 If in the same way, therefore, an atom of each of 
these were to combine together to form a compound atom, the corre- 
sponding result—a result borue out by all the similar facts of chemisiry 
—should be that the equivalent number of such compound atom 
would be 8+ 6 or 14. Now this very number—14—is, in point of 
fact, the equivalent number of an atom of nitrogen. This of itself 
alone is a most significant indication of its constitution ; but taken in 
connection with the other facts already adverted to, the proof must 
be held to lead most irresistibly to the conclusion that nitrogen is a 
compound body, analogous to water, formed of carbon and oxygen, 
in the proportion of an atom of each—being, in short, carbonic 
oxide, just as water is oxide of hydrogen. 

But it may be objected that there is already a gas well known in 
cbemiatry by the name of carbonic oxide, formed, as its name 
denotes, of carbon and oxygen, and that in the proportion of an 
atom of each. . 

To this it is replied that this fact, so far from invalidating the con- 
clusion now arrived at as to the constitution of nitrogen, will, on the 
contrary, be found to give it the greatest additional strength. 

Nitrogen and carbonic oxide coincide most remarkably in all 
essential points. Their equivalent number—a point of such funda- 
mental importance—is the same, namely, 14, ere they to be dif- 
ferent bodies notwithstanding this similarity in equivalent number, 
it would, so far as recollected, be a fact rarely paralleled in chemistry ; 
if, indeed, ever, when the wholecircumstances involved shall be clearly 
ascertained. ‘he density of nitrogen is 971°37, that of carbonic oxide 
967°'79. Lhis slight diference in their densities will be hereafter 
fully accounted for, and it will be shown to explain the difference 
in action that exists between nitrogen and carbonic oxide, though 
fundamentally the same. They also closely coincide in the rate of their 
transpiration —that of nitrogen being ‘8704, and that of carbonic oxide 
*8671—(oxygen being L- and air *9010). This difference is inferred 
by Professor Graham to be ascribable to their difference in density. 
‘They also coincide in being fatal to animals, in being thoroughly 
neutral in their action, and in never having been liquetied. 

With such a close similarity in the nature and eflects of nitrogen | 
and carbonic oxide, can there be any doubt of their substantial same- | 
ness? Does this similarity not add double strength to the couclu- | 
sion previously arrived at as to the constitution of nitrogen? There 
has, however, been seen to be this undoubted difference in their con- 
ee that nitrogen is of slightly greater density than carbonic 
oxide, 

But mere diilerence in density does not of itself imply that there | 
is any ditierence in substance. Carvon in the diamond is much | 
denser than carbon in charcoal. 

_, Phe greater density of nitrogen can thus be easily accounted for :— 
The nitrogen or carbonic oxide of the atmosphere has long existed. 
The atmosphere, it is well known, is greatly subject to electric 
action. Electric action has a strongly condensative etlect on gaseous 
matter—as witnessed in the formation of water. Now the ni:rogen 
of the atmosphere, in by far its. greater proportion (supposing its | 











formation to be still going on), must have been subject to electric 
action for thousands of years, the necessary effect of which has been 
to give it a greater density than the newly formed gas, carbonic 
oxide. 

But difference of density in any kind of matter always involves a 
corresponding difference ‘n the action of such matter. This universal 
principle explains the difference seen to exist between the action of 
nitrogen and the action of carbonic oxide, though both are formed of 
precisely the same kind of atoms. This point may be again illus- 
trated by the great difference in the action of carbon in charcoal, 
and in its more condensed state in the diamond. 

The differences between the action of nitrogen and carbonic oxide 
are principally two: the tirst being that nitrogen has never been 
decompose: into oxygen and carbon, while carbonic oxide can be so 
decom posed. 

But this refractoriness of nitrogen is only what was to be expected. 
Greater density of the same kind of matter implies its greater com- 
pactness ; greater compactness of the same kind of matter implies its 
greater resistance to action. Charcoal and the diamond are again 
useful in affording a clear illustration of this principle, the dense 
compact diamond resisting action which the less dense chare:al 
yields to. But as the diamond, refractory as it was, was compelle:| 
to yield when proper steps were taken, so there can be no doubt that 
nitrogen, refractory as it has been, and is, will also be compelled to 
yield when the proper steps are taken for that purpose through the 
knowledge of its ition as now 1 

It may be asked why is nitrogen so difficult to be Goes, 
compared with the analogous and equally ancient body, water? To 
this it may be replied that liquids generally, and especially water, 
are not subject to the condensative effects of electric action, but, on 
the contrary, such action has a rarefying effect upon them. It is also 
a recognised doctrine in electricity that the more that atoms are 
opposed to each other in their nature, the more re:dily do they com- 
bine, and the more easily are they decomposed; and hydrogen and 
oxygen being more opposiie in their nature than carbon and oxygen, 
water must therefore be more easily decomposed than nitrogen. 
Could nitrogen be liquefied, and thus be subjected to the operation of 
the voltaic batrery, it might be decom , although, considering 
that its atoms are not so opposite in nature as those of water, its 
decomposition in this way may be doubted. 

Thus has the first and test difierence between the action of 
nitrogen and carbonic oxide—namely, the resistance of nitrogen to 
decomposing action—been shown to arise from its greater density. 
‘Lhe second and chief r ing diff to be ted for is the 
fact that carbonic oxide burns, that is, it unites with a second 
equivalent of oxygen, and becomes carbonic acid, which nitrogen 
does not do. 

This difference in their action may also be fully accounted for by 
their difference in density, according to certain well-known facts in 
chemistry. Charcoal easily burns, while the denser plumbago and 
diamond, though formed of precisely the same kind of atoms, are 
extremely refractory. 

The reason of this result seems simply to be, that when the same 
kind of atoms exist in a more condensed, and therefore more compact 
state, it is plain that it must be much more difficult to set them into 
the motion requisite for combustion, than when they exist in a less 
condensed and less compact state. But the refractoriness of the 
diamond, in this respect, was ultimately compelled to give way, and 
there can be no doubt that the refractoriness of nitrogen also will 
share the same fate. 

I may here remark how important this inertness of nitrogen is, as 
regards the state of things that now exists; for had nitrogen always 
remained liable to be, it would, of course, have in all probability 
been, by the application of flame, converted into carbonic acid—man 
could then never have existed—all nature would have been entirely 
different from what it now is. Should it be asked why nitrogen or 
carbonic oxide was originally formed, and not carbonic acid, it ma 
be replied that it is a well-known fact in chemistry that the oxide is 
always formed, when from any cause the union between the two 
gases goes on slowly. tis, however, well known that carbonic acid 
does exist in the atmosphere. Its presence there has been hitherto 
solely ascribed to the action of animals, volcanos, snd other terrestrial 
causes, as they may be termed. But it always seemed to me to be 
doubtful, and considering the composition of nitrogen, it may now 
be held to be much more so, whether these views regarding the 
formation of carbonic acid in the atmosphere are correct in the main. 
But these two points, namely, the mode of the formation of the 
nitrogen and carbonic acid of the atmosphere require, and will, no 
doubt, receive all further necessary investigation. 

I have now gone over the leading points involved in the question 
—what is nitrogen? I have shown beyond, it is thought, all dis- 
pute that it is formed of carbon and oxygen combined, in the pro- 
portion of an atom of each; that it is, in short, carbonic oxide, but 
somewhat denser than newly-formed or, as it may be termed, arti- 
ficial carbonic oxide, but this greater density has also been fully 
accounted for, and has also been shown to explain the difference 
between the action of the natural and the artificial oxide. Perhaps 
some one of the many practical chemists among your readers will 
now make experiments for the decomposition of nitrogen based on 
these views. I regret I am not in a position tu do so myself. 

1 may here specially allude to the beautiful parallelism which 
is necessarily established, by the preceding proof and reason- 
ing, between the two great terrestrial bodies, the ocean and the 
atmosphere, in their general constitution. 

It may now be finally remarked, on this occasion, that the con- 
clusion thus arrived at as to the constitution of nitrogen will be seen 
to be of the highest importance in proving the constitution of 
ether to be as already stated. ‘ihis was to be expected, for, 
when rightly apprehe. dea, the facts of nature will be always found 
to be in most perfect harmony with themselves, and to afiord each 
other the most thorough support, enabling us fully to explain the in- 
tinitely great and beautiful machinery of creation and its action, and 
to perceive its further «pplication; thus enabling man to become 
more and more that which he was destined to be, the visible lord 
and master of all things in the world, baving the requisite know- 
ledge and will to discover their capabilities and to convert them to 
the promotion of his own physical, moral, and intellectual advance- 
ment, and thus to fulfil the desigus and advance the glory of his own 
invisible Lord and Master. H. K. 

Ediuburgh, September 10th, 1860. 











STEAMSHIP RESISTANCE, 


Sin,—A mistake occurs in your usually correct typography, in 
consequence of employing, in my last communication, a now obsolete 
sign expressive of “in proportion to,” which completely destroys 
the meaning intended to be conveyed—a multiplication sign having 
been used instead. It is thus expressed: ‘* Mechanical effect 
(ft. Ibs.) X Force Ibs. ;” which ought to be as follows: “* Mechanical 
etlect (ft. lbs.) proportional to Force lbs.” 

Allow me once more to state, that the only means by which the 
theory of fluid resistance may be perfectly established is by the 
establishment of a law of dynamics, similar to the first law of 
thermo-dynamics, which is thus expressed in “ Nichol’s Cyclopedia 


| of the Physical Sciences,” &c.:—“ Heat and motive power are 


mutually convertible, and heat requires for its production, and 
produces by its disappearance, motive power, in the proportion of 
772 foot pounds for each Fahrenteit unit of heat; the said unit 
being the amount of heat required to raise the temperature of 1 Ib. 
of liquid water, by 1 deg. of Fahrenheit, rear the temperature of the 
meximum density of water.’ Borrowing the language of this 
law for my proposed problem, my object will be better expressed 
than in my previous communication, and which I aflirm to be the 
fundamental principle of practical mechanics. 

Force and mechanical effect are mutually convertible; and force 
requires for its production, and produces by its disappearance, mecha- 
nical effect in the proportion of 1 foot pound in 1 second of time for 
each unit of force of 1 lb, The said unit being the amount of force 
required to raise or overcome a resistance of 1 1b. 1 ft, in one second 


of time. This law may be considered asa particular case of the appli~ 

cation of two more general laws, viz., 1. All forms of energy are con- 

vertible; 2. The total energy of any substance or system cannot be 

altered by the mutual action of its parts. Or, in other words, the 

be aa equivalent of force can neither be created nor anni- 
ated. 

The consideration of this problem induces me to think that the 
usual definition of force found in mechanical works is neither philo- 
sophical, nor sufficiently expressive, of one of the most powerful 
and useful agents in nature. If both the above laws are a truth, we 
must admit the hypothesis—that force is an entity, can neither be 
created nor annihilated, an elastic fluid, its velocity infinite when 
unretarded, or its velocity in ne Aaa to its retardation, 
ean be produced by heat, electricity, chemical action, and 
magnetism; and, perhaps, in the advancement of physical 
science, they may be the selfsame agent under different forms. This 
speculative theory I suggest to your numerous scientific ccrrespon- 
dents better able, and with more time to analyse such theories. On 
my part I can perceive many arguments in favour of the suppo- 
sition. Thus, on a given amount of matter, time is required to 
impress a definite amount of heat, electricity, or force; heat, elec- 
tricity, force, and magnetism, are all evolved in chemical action ; 
heat and electricity is ubtained by force, and wice versd. Matter 
contains latent heat and electricity; therefore, may we not affirm 
that matter contains latent foree? Or we may speak of force, 
caloric, and electricity, as a quantity that may be added, sub- 
tracted, multiplied or divided, conducted through a body, absorbed 
by another body, and again evolved or emitted, radiated, reflected, 
conveyed, &c. All these expressions are just as applicable to a force, 
an action, or a motion, as to their —— 

I have only to suggest that Mr. Joule, in establishing by experi- 
ment the first law of thermo-dynamics, only proved what had pre- 
viously been only a matter of speculative theory with others, that 
not only heat and motive power, but all other kinds of physical 
energy. such as chemical action, electricity, and magnetism, are 
convertible, and equivalent; that is to say, that any one of these 
kinds of energy may, by its expenditure, be made the means of 
developing any other in certain detinite proportions. 

To render this theory useful to the practical mechanic, I desire 
the assistance of your numerous correspondents to define by theory— 
or ascertain by experiment, as Mr. Joule has dune, what is the 
mechanical equivalent of force, or a pressure of steam; that is, how 
many actual foot-pounds of work can a 1-lb. pressure of steam per- 
form in one second of time ? 

When this equivalent has been ascertained, then, and not until 
then, will the theory of fluid resistance, and all other dynamical 
problems, be thoroughly established. RoBerT ARMSTRONG. 

Perry Close, Poplar, Sept. 11th, 1860. 





Srr,—Mr. Armstrong is very kind in endeavouring to enlighten 
ag readers, but, really, his mode of doing so is somewhat stariling. 

e agrees with Faraday as to his doctrine of the conservation of 
force. So do I, and so do you, perhaps, and most of your readers; 
but what has that to do with tluid resistance, and the mechanical 
means of overcoming it ? 

I have been an engineer upwards of twenty years, have been a 
subscriber to your excellent periodical from its commencement, and 
have had some experience in fitting steamboats with their engines ; 
but I have never yet learned what the old doctrine, or its modern 
version of it, of the conservation of force, had to do with the matter. 
And Mr. Armstrong mentions another thing which very much 
astounds me. te speaks of a “pound of force!” Can force be 
weighed like lead, or butter, or sugar? We all know that a definite 
qaatty of matter acted upon by gravitation is called a pound. 
When it commences to move toward the earth’s centre of gravity, 
its force is infinitesimally small; when it has been moving a second, 
increasing its vis viva all the time, its velocity is about 32 ft. ina 
second, and its force very considerable. Is a “ pound of force” the 
force this lump of matter has at the commencement of its motion, or 
at the termination of any detinite time? The expression in the 
abstract appears to me to be mere nonsense. 

Then, again, he assumes that if you ascertain force or pressure 
employed, that for a given velocity the power expended is in pro- 
portion to the area of the midship section. This he formulates. 
Can anything be more absurd? You may have—and I could name 
two steamers with immersed midship sections alike to a foot—one of 
which requires 50 per cent. more power than the other, to drive her 
at the same rate. The merest tyro in any shipbuilding yard knows 
that the speed is affected by the form of body abaft and before 
the midship section. 

I recollect reading in one of your correspondents’ letters that a 
pressure of 1 Ib. will drive a plane of 1 ft. square, at the rate of 1 ft. 
per second, through the water. Mr. Armstrong, no doubt, has 
brooded on this. I have made some experiments, and I think this 
is a very good and useful unit for rough practical purposes. But to 
treat the cross section of a ship as a plane opposed to the fluid, in 
the line of motion, without allowing for the sort of body before and 
behind it, is a self-evident and gross absurdity. 

Supposing that you have the formula that would be applicable to 
such a plane, you require another equating the form of body, and 
the resistance arising therefrom, with such plane. 

In fact, Admiral Moorsom has essayed to do this; I will not say 
with what success, 

‘The thing required is, first to ascertain from the elements of a 
steamship’s form what would be the size of the plane, the resistance 
of which would be the exact equivalent of her resistance. 

Having got this, if possible, all the rest would be easy; without 
it, all Mr. Armstrong's formule and notions of conservation of force 
are perfectly useless. W. 8. 

est India Docks, Sept. 10th, 1860. 





PATENT STEEL PLATES, 


Srr,— Since my letter to you on the above subject, which appeared 
in your last number, I have ascertained the following :—That there 
was only one steel launch built for Dr. Livingstone; that the boat 
was made with Howell’s patent homogeneous metal, and not of 
Clay's puddled steel; and, further, that puddled steel was not intro- 
duced until a month afier the Jaunch was built. I have also full 
auth rity to state, that although the boat was built with Howell’s 
homogeneous metal, those words are not in the original letter of 
Dr, Livingstone to J. A. Turner, Esq., M.P. 

On reference to your last number, I find my letter is immediately 
preceded by one from Mr. W. Green. This gentleman, like Messrs. 
Shortridge, Howell, and Co., roundly asserts that the launch was 
built with puddled steel plates, and upon that erroneous assumption he 
(Mr. Green) builds the whole of his arguments against the use of 
puddled steel, either for ships’ boilers or other purposes, where great 
strength and durability are required. 

Although Mr. Green objects to the use of puddled steel, he thinks 
its failure should be no argument against the use of steel plates, if 
properly made; ani he adds, the whole question is, is it possible to 
make thin steel plates free from defects, and at a price which would 
permit of their employment? He answers, it is, by the use of 
Bessemer’s process. 

From the reliable information I possess, I positively state that 
Dr. Livingstone’s steel latnch was made from the patent homo- 
geneous metal, and not from Cley’s puddled steel, and that the scaling 
and peeling off of the plates was caused by the alternate* expansion 
and contraction of the metal, and not “from the air and water rush- 
ing into the crevices, and forcing the several parts asunder.” 

nmy next letter I will return to the subject, and endeavour to 
show that puddled steel plates, when properly made, have been, and 





* I may take this opportunity of stating that I have long been of opinion 
that many explosions of boilers are caused by the ultimate ex; and 





contraction of the metal plates, destroying the cohesive property of the 
metal, and acting injuriously on the rivets, 
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economically employed for ships’ boilers, or other pur- 
pon A pen | great pon Bs oe durability are required. In the 
foterim, I hope your correspondents, Messrs. Shortridge, Howell, 
and Co., and Mr. W. Green, will, if ble, explain and reconcile 
their very conflicting statements. the latter gentleman I would 
say his letter ap very like a critique, written some years ago, 
on a play which was never acted, and upon players who, of course, 
never ap’ Freperick BRAITHWAITE. 


peared. 
8, Bridge-street, Westminster, Sept. 13th, 1860. 





RAILWAY MATTERS. 


CALEDoNIAN.—The directors of this company state in their report 
that the accounts show a balance of £104,861, which, after payment 
of £31,455, the dividends on the preference stock and shares would 
leave £73,405. The directors recommend a dividend on the ordinar 
stock at the rate of 44 per cent. per annum, which would absor 
£65,930, and leave a surplus of £7,475 to be added to the contingent 
fund, which would then amount to £16,616. But from this was 
deducted £3,582 for renewal of buildings, £7,000 on account of 
Parliamentary expenses in the Carlisle and Hawick contest, and 
£2,126 due under agreements with the Edinburgh and Glasgow and 
Scottish Central Company, leaving a balance to the credit of con- 
tingent account of £3,909. The revenue and working expenses con- 
trasted with those of the corresponding period of 1859, including the 
Lesmahagow branches, were as follow:—The revenue for the half 
year ending July 81 amounted to £367,322 against £340,798 in the 
corresponding period ot 1859, showing an increase of £26,524. The 
working expenses amounted to £150,950 against £138,003, showing 
an increase of £12,947. The average rate of the debenture interest 
had declined from £4 5s. per cent. in the corresponding period of 
1859, to £4 2s, 9d. per cent. for the past half year. The expenditure 
on capital account during the half year amounted to £52,364. The 
works of the Dalmarnock, the Wilsontown, and the Granton 
branches were in progress. The Symington, Biggar, and Broughton 
line, which joined the Caledonian Railway at the 5ymington station, 
would agg by opened for traflic, and would be worked by the 
company. ‘Lhe Hamilton and Strathaven ae was partially 
opened on the 6th of August, and was being worked by the company. 
The directors regretted the loss of the bill for the amalgamation of 
this company with the Edinburgh and Glasgow and Scottish Central 
Companies. The bill was opposed by the public on what was 
believed by the directors to be a most mistaken view of the public 
interests. The Acts authorising the acquisition of the Lesmahagow 
branches, and the construction of the ark and Douglas branch, 
had received the royal assent. The Symington, Biggar, and 
Broughton Company had been authorised to extend their line to the 
town of Peebles. The Caledonian were required to subscribe 
£15,000, and they were empowered, with the consent of a general 
meeting, to contribute £30,u00 further towards the capital of the 
extension. An Act had been obtained by the landowners and others 
locally interested for a line to connect the town of Dumfries with 
the Caledonian at Lockerbie. Dumfries and the important districts 
traversed by the Castle Douglas and Port Patrick lines would thus be 
accommodated with direct railway access to Edinburgh and other 
parts of Scotland, via the Caledonian Railway. 


Giascow AnD Sourn-Western. — The half-yearly general 
meeting of the company’s shareholders has been held in Glasgow; 
Sir Andrew Orr in the chair. The Chairman, in moving the adop- 
tion of the report, said that the directors were glad to say that the 
business of the company had gone on during the past half-yearin a 
very satisfactory manner. There had been a considerable increase 
in the various departments of the traflic, and but for the large addi- 
tional expenditure in the maintenance of way, and some other items, 
their balance would have been more favourable, Their engineer 
reported that this — was necessary for the repair of some por- 
tions of the road—new sleepers in the Drumlanrig tunnel and other 
parts, and fencing to prevent injury to cattle, which the directors 
thought wise to have executed. Still, with all this extraordinary 
expenditure, they were enabled to divide at the rate of 5} per cent. 
per annum for the half year. Their prospects were encouraging, 
and in the absence of any great disturbing cause they might look 
forward to a greatly increased trade all over their extended system. 
The permanent way, works, houses, and rolling stock were in the 
best ible condition. The Castle Douglas and Girvan branches 
had been at work for a short time, but their value to the main line 
had not se? been ascertained, although they were beginning to give 
favourable indication of future results. The Portpatrick line would 
be opened towards the end of the year, when an additional traflic on 
the lines in connection with that railway might be expected. Their 
recent arrangement of setting aside a fund to meet losses by fire had 
been very severely tested during the past half year, there having 
been a much greater loss during that time than in any similar 
aay 9 fact, there had been no such occurrences since the 
ine was opened. The loss at Dumfries station would be about 
£700, and at Paisley, where the shed, goods, and wagons were com- 
pletely burnt, their proportion might be £1,500. They proposed a 
slight increase to the fund for a short time to meet this, and, if 
possible, enable them to set aside a fund to insure against such con- 
tingencies, and at the same time they had given strict orders all over 
the line that great watchfulness should be exercised for the pre- 
vention of fire. They had at last been able to satisfy the public and 
the post-office, by offering and securing to them a permanent good 
arrangement for the mails all over their district. Although the 
onary had little or no interest in the amalgamation of their three 
neighbours—the bill for the promotion of which was lost in the last 
session of Parliament—except in so far as such consolidation might 
have benefitted the public, and secured improvement in the working, 
increased the prosperity of railway property, and evinced in every 
way the advantages of further consolidation, they could not help 
regretting the decision of the committee. It was plain that railway 
companies, if wise, must, as at present, work at equal rates under 
agreement, a very aeeerany expensive plan, and under which the 
public for that reason could expect little further concession as to 
rates or accommodation; or they must continue to insist on being 
permitted to amalgamate under regulations by which the companies 
would be enabled to give greatly increased facilities at more moderate 
rates to the public. In — of this they had only to look to their 
continental neighbours. In France, with not much more than half the 
population to the square mile, with little or no coal or iron, no such en- 
gineering facilities as they had, and other a they carried 

gers and goods cheaper, and with greater comfort to the public, 
and with much better remuneration to the company than they did. 
And all this was evidently owing to a better system of ralway legis- 
lation.—Mr. Meiklem was of opinion that one cause of fires arose 
from permission being granted for smoking at stations. He would 
not object to people smoking, but they should have a separate room 
for themselves. That was 4s likely as anything to cause the fire at 
Paisley. As to the Amalgamation Bill, he hoped they would not 
run the risk of it until they had convinced their customers that they 
would be benefitted by it. He had heard that luggage trains had 
been run on the line on Sunday mornings. Since they were so 
prosperous on the six days of the week, he thought they should give 
the whole of the seventh to their servants.—The chairman said that 
one cause of a great many fires was careless smoking. The directors 
had therefore issued very stringent regulations to stationmasters and 
others in regard to that and other matters connected witb the railway. 
As respected Sunday travelling, he thought they could scarcely be 
blamed upon that point. On one occasion a train broke down in 
coming from Carlisle, and it passed Pa sley about half-past twelve 
on Sunday morning, on the way to Glasgow. On another occasion 
@ great many people were landed at Ardrossan in great misery from 
a wrecked vessel, and the manager very pro c. though it was 
Sunday, put on a train and brought them to w.—The chair- 
= meres bey Mr. * Ronaldson seconded a a 
vidend at the rate cent. per annum on ordinary stock of 
the company for the aL = 





THE METROPOLITAN (UNDERGROUND) RAIL- 
WAY—PROGRESS OF THE WORKS. 


Tue important line of commanication which is to afford to the 
Great Western and North-Western, the Midland, and other northern 
lines, a direct entrance into the heart of the city of London, and 
which is ultimately to bring within the system the calamitous 
Eastern Counties, and connect it with its respectable brethren, is 
making most satisfactory progress. Within eighteen months of the 
present time any person resident in the City wishing to go to any 
part of the north, north-west, or west of England, will have one 
station within easy walking distance at which he can book himself 
for the Land’s End or John o’ Groat’s. Another twelvemonth will, 
no doubt, witness the construction of a short branch from Victoria- 
street to Finsbury-cireus to meet a short extension from Bishopsgate, 
and then the whole of the eastern counties of England will be as 
accessible as those of the west. By this time sufficient proyress 
may have been made with the railway which will cross the Thames 
at Blackfriars, to enable us to state with certainty when the London, 
Chatham, and Dover Western Extension will be ready for traffic; 
and when that is completed there will not be a part of Great Britain 
accessible by railway to which a 3,9 may not be booked direct 
in the new Victoria-street. The line in course of construction to 
Charing-cross will hardly be allowed to find its ultima thule at that 
spot, and will probably throw out some projections to reach a 
northern and western line. Within seven years the metropolis will 
be completely intersected, and each suburban district will have its 
railway as it has now its line of tedious omnibuses, but a sum of 
from ten to fifteen millions of money will be required to be expended 
to accomplish these results. 

The Metropolitan (Underground) Railway, with which we have 
now more especially to deal, will absorb a million and a-half at the 
least before it is opened for traffic, and the line will then be probably 
one of the most remunerative in the country. It will commence at 
the Paddington station of the Great Western Railway, into which it 
will run on a low level, and then gradually descend till it begins to 
burrow under the ground. Passing under, and in a line with, the 
New-road it will pick up the traffic of the London and North- 
Western Railway at Euston-square, which will be carried to it by an 
underground branch ; at King’s-cross it will pick up the passengers 
from the Midland Railway and the north of England, and proceed to 
Farringdon-street. Here it will throw out a branch into, or rather 
under, Smithtield, and wait until the London and Chatham and 
Dover shall meet it from the other side of the Thames. 

The underground railway will have a double line of rails, each 
however, of the mixed gauge, so as to accommodate the broad as 
well as the narrow gauge carriages. The roadway will be 28 ft. Gin. 
in width, and the height from the rail to the soflit 15 ft. The con- 
tracts for the works have been taken by two firms: Mr. Jay has the 
section from Farringdon-street to Euston-square, and beyond that to 
Paddington has been taken by Messrs. Smith and Knight. 

Ihe most important, and indeed the heaviest, part of the line is at 
King’s-cross. No person who has not had the opportunity of per- 
sonally inspecting the amount and description of work that is going 
on at this spot can form any adequate idea of the apparently hope- 
lessly complicated nature of the tunneling. It is required at this 
point that the main line should receive two branches coming in 
opposite directions, and crossing each other at a few yards before 
entering the main tunnel, and all these communications have to be 
made either under or in immediate proximity to the rapid and con- 
tinually-flowing Fleet river or ditch; and, to increase the difficulty, 
houses for the pointsmen and signalmen have to be built up at the 
junctions, and all this work has to be carried on at some 30 ft. below 
the existing road. Straightforward tunneling, or even going round 
a corner at a sharp curve, with nothing, to all outward appearance, 
to guide you as to the spot at which you may come out, is simple and 
easy to those who understand the busine<s ; but such a complication as 
that at King’s-cross seems thoroughly bewildering. A Chinese 
puzzle, navigation in a fog, a journey through an American forest 
or Indian jungle, seems plain and simple in comparison with the task 
which Mr. Jay's moles have to carry out at this spot Without 
asking the reader to descend a series of almost perpendicular ladders, 
every round of which is slippery with soft blue clay, aud where a 
false step may land the incautious explorer in the durk chambers far 
below, we will endeavour to explain the process by which the puzzle 
is being worked out. 

The first thing to be done was to get an outlet for carrying away 
the earth, which was required to be excavated. For this purpose 
the existing railway at King’s-cross afforded many facilities. ‘The 
short branch to run under Maiden-lane was therefore the first 
attempted, and this short piece—a tunnel of about a quarter of a 
mile in length—was taken in hand, and is now completed. Tem- 
porary rails are laid down in it, and waggons running upon these 
rails, drawn by horses, convey away the earth on to the railway, 
where, when a sufficient number are accumulated, they are taken by 
a locomotive, and their contents deposited near some works now 
being carried on by the New River Company, ab.ut three miles’ 
distance from King’s cross. By this arrangement an enormous 
amount of labour is saved, and the passage of innumerable carts 
through the streets, carrying away the earth, is avoided. 

This short eastern branch, which runs in the direction of Maiden- 
lane, passes under the Fleet river, now more generally known as the 
Fleet sewer. It is, however, a stream or river which has its rise in 
the Hampstead and Highgate Hills, flows through Kentish Town, 
and enters the Thames close to Blackfriars Bridge, at the same spot 
at which it emptied itself centuries since, when it formed the 
boundary of the — London, and Ludgate stood at the foot of 
the hill, on its banks. In rainy weather, or at the time of a thaw, 
after a heavy fall of snow, an immense quantity of water is poured 
down this stream, and when this great flow takes place at the time 
of high water in the Thames, and the current of water cannot find a 
rapid exit, it flows back, and completely fills the covered sewer. On 
various occasions, while the excavations were going on, the sewer 
became thus completely charged with the back water, greatly 
increasing the difficulties connected with the work. It was necessary 
in the first instance to cut a new channel for this Fleet river, and 
divert its waters from the spot under which the tunneling was carried 
on. The levels of the tunnel were not, however, sufficiently low to 
admit of the excavations going on beneath the bed of the sewer. The 
arch of the tunnel is about 2 ft. higher than the bottom of the sewer. 
A massive iron aqueduct, 8 ft. 6 in. in diameter, is stretched across 
the tunnel, resting upon the side-walls, but the under side of it is 
2 ft. lower than the arch of the tunnel, and through this the water 
of the Fleet is carried. Trains passing along this tunnel will have 
to lower their chimney funnels, or they will run the risk of tapping 
the sewer in a very inconvenient manner. The railway passes close 
under the outer wall of the station at King’s-cross, and very great 
precautions were necessary at this spot during the very critical time 
when the workmen were dealing with this sewer and the tunneling, 
owing to the very small depth of earth between the surface and the 
crown of the tunnel, and the immense pressure of the heavy brick- 
work of the station, and of the house property at the entrance of 
Maiden. lane. 

At King’s-cross there are two branch lines running up to the 
station, one on the east, the other on the west side. ‘These, as we 
have already stated, have to be so constructed as to communicate 
with and run into the main line which passes along the New-road to 
Farringdon-street. The two jines run in on a curve, the one from 
the west running in an easterly, the other from the east in a westerly 
direction, and they therefore cross each other something in 
the form of a letter X. At the point of intersection the 
arch of the tunnel has in consequence to be groined. This 
involves some very nice calculations of details in the fixing 
of the centreings and supports, and the two lines, after crossing each 
other, have to be led into the main line. Now, as the main tunnel 
is 28 ft. 6 in. in width, and the branch lines about 14 ft., the necessity 
in one arch at the point of junction two 

of The span of the arch of a tunnel 14 ft. 
in width is, of course, very different from that of one of double the 








width, and the height of each must vary in proportion to the in- 
creased radius. The main line, too, is 28 ft. in width, the branches 


| which are to run into it are 14 ft. at the point of juncture; as the 


lines run in on a curve the width must be 42 ft. at the least, and this 
gradually diminishes till the ordinary width of the main line is at- 
tained. The tunneling, therefore, has to be what is known as bell- 
mouthed. On the Crystal Palace and West End line there isa 
tunnel of this description, but in that cxse the mouth or entrance is 
constructed above ground. At King’s-cross all this work is under 
the ground. ‘he tunnel not only iricreases in width at every inch of 
its progress, but it has to make a proportionate rise in the heig!t of 
its arch, owing to the increased The arch rises about 6 ft; in 
50 ft. of length of the bell mouth, and there is of course a correspond 

ing elevation required in the arch of the smaller tunnels. As 
though it were not enough to meet with one difficulty of this sort, it 
is required to be overcome a second time for the second branch going 
east ward. 

The tunneling has to be carried out in forms which may be 
represented by a monogram formd of the letter X and two Y's 

laced thus: >, each leg of the letter X forming the upper 
imbs of the Y's, and all the arching and building up has to be made 
to fit accurately together. An ant’s nest, a rabbit warren, a colony 
of beavers, or mole’s burrow, would not be more intricate. We fancy 
that we have explored the whole region, and traversed the whole 
maze, wien we come upon the flicker of candles through an inter- 
minable tangle of timber, and are informed that the work there is 
the pointsman’s house, with retiring rooms. The immense baulks of 
timber supports become more and more numerous, and we feel 
thing of nerv when we are told that this was and is the 
most critical part of the business. The walls and arches of the 
small and large tunnels of the great bell mouth press with such 
immense force on this pvintsman’s dwelling, which is at the centre 
of the complicated junction, that it has been necessary to use the 
greatest possible precautions to prevent the whole from coming to 
one grand collapse. There are timbers upright, horizontal, diagonal, 
stratght, curve !, interlacing, and erossing und récro»sing each N 
till it becomes a marvel how it was to have got such masses 
under the earth and into any useful position. The ground plan hhs 
now grown more complicated, the monogram of the two Y's and the 
X has received the addition of one large and two small O's, and 
these letters are placed in the forks of the two horizontally placed 
Y’s. The “round house,” which is a sort of key of the position, is 
completely covered in by a circular dome, and here will be stationed 
the switchmen and signalmen, who will attend to the points neces- 
sary for running the branch traflic on to the main line; for the 
through trains—that is, from Paddington to the City—there will be 
- points to attend to at the junction, as the switches will, of course, 
open. 

The brickwork of the tunnel is three-course, or 2 ft, 8 in. in 
thickness, and some idea of the extent of the work may be judged 
from the fact that 10,000 bricks are swallowed up for each yard 
formed as the tunnel advances. The shafts, as abov» stated, are 
placed about 90 ft. apart, and the work can be carried o) with much 
greater rapidity by having the shafis more numerous, as cach shaft 
affor.s two faces against which the excavators cai work at the 
same time. The progress of tunneling depends up». the number of 
men who can be employed simultaneously ; ani uv» the plan adopted 
by Mr. Jay, the tunnel is carried on in sections of 45 ft. each way. 
‘The rate of progress is about 20 yards per week, the eastern sec:ior 
is about 1,600 yrds, so that eighty weeks from the commencement 
would suttice to complete this portion of the line. The upper side of 
the arch of the tunnel will vary from 10 ft. to 12 ft. in depth below 
the level of the Euston-road, as far as Toitenham-cour{-road ; 
beyond this part the depth will decrease until in some parts there 
will not be more than 3 f:. between the roadway and the top of the 
tunnel. The Fleet sewer has to be passed twice before the railway 
reaches the City terminus, and will have to be diverted and treated 
in the same manner as at King's-cross. The sewer, which formerly 
ran al the centre of the New-road, has been diverted to the south 
side, and now passes under the foot pavement. The tunneling is 
built in the blue clay. In one part of the line the excavations wiil 
pass through sand, and it is feared no small quantity of water, and 
in another prt a smail strata of gravel. As at present arranged, 
there will be communications foru.ed with the ire ty and passen- 

er stations at Baker-street, Tottenham-court-road, Kuston-square, 
Eiag-crons, Victoria-street, and Smithfield. ? tu the present 
time the evcavations have been carried on without any serious 
casualty. ‘The ditlicult constructive details have been arranged and 
carried out under the direction of Mr. Houselander, the superinten- 
dent of the works, in a manner which reflects the highest credit upon 
that gentleman, and prove the vast resources of the eminent firm of 
Messrs. Jay and Co., the contractors. 








* TRAFFIC RETURNS. 


Week This Same 





Mileage. 
ending Week. 1859, 1800, 1859 
Belfast and Northern Counties .. Sept. 8 1,303 1,248 65 665 
Birkenhead, Lancashire, & Cheshire ,, 9 3,i40 2,057 33 33 
Briswol and Exeter .. «5 «2 « » 2 = 7,030 12) 11g 
Caledonian .. ee 08 » F - _- 219} 219 
Coruwall 4. «ce oo oo of oe 9», 2 1,866 1,162 6353 os 
Cork and Bandon os 00 08 0 Om «Of 39a wat 20 zu 
Cork, Blackrock,and Passage .. ,, 8 330 oul ok «6 
DEED os. 20, 60 00.99.00 00 © 2 Bol Dh ee (ae Fi 
Dublin and Belfast Junction... .. ,, 9 Jt,419 1,357 63 63 
Dundee, Perth, and Aber. Junction ,, 9 1,li¢ 1,103 31 81 
Dundalk and Enniskillen... .. .. 5 9 -_ _ 122 122 
Dublin and Drogheda .. .. .. »» 9 41,753 1,875 62 24 
Dublin & Wicklow & Dub. & Kingtn, ,, 8 — 2,zsl 40 405 
East Anglian Dis se @ F - Yt Gt Ty 
Eastern Counties and East Union... ,, 9 _ 27.064 499 489 
Kdinburgh & Glasgow & 8. Dunfer. , 9% _- 6,656 142 142 
Edinburgh, Perth,and Dundee ., ,. 2 3,716 8,025 73 78 
Glasgow and South-Western .. ., » 8 8278 7,356 Iss} lssg 
Great North of Scotland.. .. .. » 1 1,970 1,626 8 53 
Great Northern .. .. «. o «os 9 2 27,753 26,333 283 233 
Great Southern and Western., .. » 8 = 7,071 829 2% 
Great Western .. .. «+ oe os » @ 87,418 86,356 4705 4664 
Shrewsbury and Birmingham ,, ,, 9 2215 2,137 20) 204 
Shrewsbury and Chester .. .. » 9% 8,982 38315 46 46 
Irish South-Eastern .. .. «. «2 ™ ons - - _ 
Lancashire and Yorkshire .. ., 5, 9 41,987 87,680 805} 3954 
Lianeliy Railway and Dockyard .. ,, 8 O34 622 4 46; 
London and Blackwall .. .. .. » 9 1,549 1,041 6 og 
London, Brighton, and South Coast ,, 8 22,231 20,444 223) 2065 
London, Chatham,and Dover ., 5» 8 = - 35) 105 
London and North-Western .. .. » 9 86,859 83,115 950 936 
London and South-Western .. ., », 9 241,007 20,425 859 339 
London, Tilbury andSouthend .. » 2 — 2,514 425 42 
Manchester, Sheffield, and Lincoln, » 9 12,246 10,706 1734 17% 
Manchester, 8.Junc.,&Altringham , 9 !,102 28 8 
Maryport and Carlisle .. « .. » 2 4,155 1,03 28 28 
Midiand.. .. of ef 8 «ss «+ » 9 44,705 38,982 Glah 6144 
Midland Great Western .. .. «2 » 9 4358 4,0:9 177) 177 
Newcastle and Carlisle .. 4. .. » 8 8080 Ath 78h 78h 
North British 4. 6. os oo oe » 9 6187 6,223 174 174 
North-Eastern .. .. «s «2 of » 8 44,001 41,139 Jud 76s 
Newport, Abergavenny & Hereford — om on - - 
Norn otatiurdsuire Rail. and Canal , 2 8233 7,¥82 246 233 
St. Helen's UV. aud Railway .. .. » 9 Silt Lui B2 32 
Shrewsbury and Hereford .. .. » 8 1s) 6h 5 
Seotush Coutiml., . .. oe ee op 8 8,615 Budd by 50 
Seot. North-Eastern (lateAberdeen) ,, 1 #010 4,00) 115 116 
ee ae eae ee: 50k 72) 73h 
South Kastern .. .. « « » 8 28,001 21,040 Buy 302 
South York and River Dun. . » - 8,255 118 108, 
South Wales.. .. .. «» » 2 8,609 7,009 A71g A71R 
ee ween nnwen ao St a lU6ee hh. 
ister .. oo wo pl lM CUT OU OU 
Vale of Clwyd os ww » 2 = “~ —s— = 
Vale of Neath ee ewe 2 = 1,635 255 254 
Waterford and Kilkenny,, .. »» » 8 = 65 Bl Sh 
Waterford and » 8 1,086 1681 77 7 
est Hartlepool H. way » 7 6,199 8,001 & by 
West ptaand Gene Oxford, Wol.) » 9 7,848 6,705 162 146 
Whitehaven Furn 'iaee - bv 35 
Whitehaven Junction ., « « » 2 — i) ae ©) i2 





178 


THE ENGINEER. 





Szpr, 14, 186). 








HUDSON’S 
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METERS. 


PATENT DATED 83RD JANUARY, 1860. 
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This invention of Mr. F. Hudson, of 227, Blackfriars-road, has | 


for its object improvements in gas meters. In order to maintain a 
constant water level in the measuring compartment of a gas meter, 
a combination or series of troughs set in a zig-zag arrangement one 
above the other is used, the succeeding troughs, being inclined to 
each other in such manner that the lowest trough when caused to 
vibrate, shall deliver the water taken up by it into the end of the 
next above it, and so on in succession as the series is caused 
constantly to vibrate to and fro, all excess of water beyond that 
necessary to keep up the constant level flows back, to be again raised 
by the vibrating troughs. The series or combination of troughs 
may be put in motion or caused to vibrate *in any convenient 
manner; but it is preferred that the requisite vibratory motion 
should be communicated by means of a crank pin on the axis 
usually employed to give motion to the registering apparatus of the 
meter, This crank pin is caused to act within an opening formed 
in the axis on which the combined series of troughs is mounted, so 
that as the crank pin is caused to revolve, it alternately acts on the 
curved sides of the opening, and acts on the series of troughs in such 
manner as to cause the troughs to incline first in one direction and 
then in the other, and provision is made for stopping the working of 
the meter should there be any attempt to work the meter in the 
reverse direction, and this is done by the crank pin coming against 
a stop formed at one side of the — the axis within which it 
works. The gxtra supply of water, as heretofore, is contained in a 
suitable compartment of the meter, which is enclosed or cased in. 
One or more of the lower troughs is constantly in the water so long 
as the supply is not used up, and provision is made to stop the 
supply of gas to the meter by closing the supply valve as soon as the 
series of troughs have no water to lift, and this is accomplished by 
means of a lever which has a trough at one end, from which the 
water is taken by the lowermost of the series of troughs, and so 
soon as all the water has been taken, the superior weight of the 
other end of the lever is brought to act on the supply valve, and to 
cut off the supply of gas to the meter. 

Fig. 1 is a transverse section of a gas meter, constructed accord- 
ing to this invention; Fig. 2 is a front view, partly in section, and 
with the front of the case removed; Fig. 3 is a plan with the 
upper part of the case removed. a, a, is the external case, and b the 
drum of the meter; c is the axis; these parts are of the ordinary 
construction, the axis carrying a worm d fiving motion to the first 
counting wheel e on the vertical axis 7, The front compartment of 
the meter is divided into two parts by a partition g in the inner com- 
partment, or that in which the wheel e is situated; the water is 
maintained at the same level as in the drum chamber, with which it 
communicates; the outer compartment is that which contains the 
supply of water to be lifted into the inner compartment. On the 
vertical axis f is a crank arm having a crank pin A mounted on it; 
iis an axis having bearings at ii, ii, it has an opening at the centre 
for the passage of the crank pin A, so that this axis i is in fact a ring 
mounted on centres diametrically opposite to each other, on which it 
can rock ; # are parts of the ring or axis i standing up above the 
level of the bearings at i, i, they are curved on the sides nearest the 
axis f in such a manner that the crank pin A as itis carried round 
may strike them alternately, and tip the ring from side to side. 
Fig. 4 is a vertical section of the ring or axis i and the parts working 
therewith ; #® is an arm on the axis i, it has fixed to it the frame 7 
carrying the troughs j}, j', #1, of which the form and arrangement is 
clearly shown in the engraving; as these troughs are tipped from 
side to side by the apparatus, water will be taken up by them, and it 
is transferred from trough to trough until itis thrown into the spout 
k, which delivers it into the inner compartment of the meter; any 
excess of water lifted into this compartment flows back into the 
outer or supply compartment. When the meter is first set to work 
it is filled with water, the excess flowing out by an overflow pipe J, 
as is usual. If it is attempted to work the meter in the wrong direc- 
tion the crank pin A becomes locked in the recess i on the ring or 
axis ¢; m is the supply pipe of the meter, from which the gas enters 
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the box » containing the supply valve 0; on the stem of this valve 
| is a float p; this float has guides p!, p!, fixed to it, which pass down 
through guide holes in the bottom of the box; it is not necessary to 
make these holes watertight, as they open into the inner compart- 
ment of the meter ; the arrangement of the supply valve, as above 
described, is not precisely that ordinarily adopted. Fig. 5 is a front 
view (with part of the case removed and partly in section) of the 
front compartment of the meter showing the apparatus employed to 
close the supply valve when the water in the supply chamber falls 
short, it consists of a lever q turning on a centre g!; at one end of 
this lever is a trough, which being immersed in the supply chamber 
remains full of water so long as there is a —— quantity of water 
in it; it is from this trough that the rocking frame j, with its 
troughs bales up the water; r is a weight resting on the other end of 
lever g; it is convenient to give this weight the form of a cup, so that 
it may retain water within it after the water level in the supply 
chamber sinks below it, it will thus press with greater force on its 
end of the lever q, just as the other end of the lever is lightened by 
the baling out of the water from the trough thereat. The weight r 
is connected by a bent wire s to the stem of the supply valve o, so 
that when the weight descends the valve descends with it. In some 
cases the cup weight » may be employed to close the valve without 
the assistance of the lever g. 








TIMMINS’ SAFETY CAGES AND HOISTING 
MACHINES. 
PATENT DATED 20TH JANUARY, 1860. 


‘Tne chief objects of this invention of Mr. John Timmins, of 
Runcorn, are to prevent cages and hoists falling in the event of the 
hauling — breaking, and to remove the ibility of over winding 
the c ‘he cage is made somewhat of the usual form, with guides 
for sliding over the conducting rods, and over it a cover, formed of an 
elastic steel plate, is placed, which during the hauling up or lower- 
ing of the cage will yield to the drag of the weight which it assists 
in suspending, but in case the ae rope should break will throw 
into action a set of catches which wil Fe the vertical conducting 
rods and hold the cage in suspension. ‘The coupling of the cage or 
hoist with the hauling rope is effected through the intervention of a 
jointed or expanding book, the tongue of which enters the metal eye 
of the hauling rope. Lateral projections are formed on the coupling 
hook for the purpose (in the event of the cage being raised too high) 
of being pressed upon by the ends of a stationary taper guide, and 
causing the hook to open and release the eye of the hauling rope. 

In the accompanying engraving Fig. 1 is an end view; Fig. 2, a 
front view; and Fig. 3, a partial cross section of a safety cage fitted 
according to this invention. 

a, a, is the cage, consisting of a wrought-iron framing constructed 
after the usual manner, and covered in with thin boiler plate iron, 
On the top of the cage is a cover 6, made of thin sheet puddled steel, 
extending over the whole of the cage top, and along two of its 
opposite edges. This cover } is secured in place by passing screws 
¢, ¢, ¢, through elongated bolt holes made in the cover, and screwing 
them fast to the boiler plate covering. By this attachmcnt the 
steel cover b will be free to work between the fixed cover and the 
heads of the screws c,c,c. The length of the bolt holes must be 
sufficient to allow of the middle of the cover being lifted, say 3 in. 
or 4 in., by the rope when taking the weight of the cage. The 
weight, however, of the cage is not thrown upon the cover 8, but 
upon bolts which pass through it, these bolts are shown at d, d, they 
are secured to the steel plate or cover b by nuts on the under side, 
and they pass through the fixed cover of the cage aud through a 
bar e, which extends across the cage to give strength to the upper 
part. The bolts are made fast to the cage by nuts or other suitable 
means, and between the nuts and the cross metallic and india- 
rubber washers are placed on the edge bolts d, to ease the sudden 








pull of the hauling rope when first put into action by taking the 


ape of the cage. Immediately under the top of the cage two cross 
shafts f, f, are mounted one on each side of the conducting rods g, g, 
of the pit, and on each end of these shafts outside the cage is keyed 
a catch A, of suitable form to bite into the wooden conducting rods, 
as shown at Fig. 4; these catches act in pairs, one pair on each side 
of the cage, and thereby serve to sustain the cage at any required 
elevation. At about the middle of their length these shafts are each 
provided with bent arms or hooked-shaped levers i, i, the ends of 
which pass through slots made in the pendent ends of a kind of 
bracket piece &, rivetted to the under side of the steel plate or cover 
b of the cage. The use of this arrangement is to release the safety 
catches A, A, from the conducting rods g, when the rope takes up the 
weight of the cage. The tension put for this purpose on the rope by 
the winding machinery will cause the coupling chain, or other 
appliance which connects the rope to the cage, to raise the steel 
cover b, say 3 in. or 4 in. out of its normal position (but not so far as 
to set it or strain it out of its original form), and the rise of this 
cover will by reason of its connection with the levers i, i, rock the 
shafts f, f, and throw the catches h,h, out of contact with the 
conducting rods. In case, however, the rope should break or 
become disconnected in any way, the steel cover d will act as a released 
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spring, and by suddenly returning to its normal position will throw 
the catches h, A, into contact with the conducting rods g, and arrest 
the descent of the cage. To prevent the engine man from pulling 
the cage over the head gear the expanding hook or clip / is employed ; 
this hook or clip may form the upper ends of two coupling rods 
hinged to the top of the cage, but Mr. Timmins prefers to couple the 
hook to the cage by a chain m, secured to the lugs of the bolts d,d, 
as shown in the engraving. The expanding hook is formed of forked 
side pieces 1, 1, between which hangs a hooked tumbler 2, secured 
thereto by a pin 3. The side pieces 1, 1, receive the eye of the 
hauling rope between their forked ends, and the hook of the tumbler 
2 enters this eye and secures the connection between the rope and 
the cage. At their lower part the side pieces and conser are 
provided with horn-shaped genome 4 and 5, which, when pressed 
together, will cause the hook to open and release its hold on the eye 
of the rope. This disengagement is effected by the hook being 
carried upwards through a taper hole which is formed in a cross 
piece n at the top of the conducting rods. ‘This cross piece consists 
of two plates of iron bolted to the conducting rods, and between 
which are screwed two light castings, the bottom ends of which are 
put farther apart than the tops, thus forming the taper hole above 
spoken of. It will now be understood that if the projecting pieces 
are drawn up into this hole through the inattention of the attendant 
the further progress of the cage will be instantly arrested without 
the chance of accident, the rope being disconnected and the cage 
left suspended in the head gear. 





Srncuar Expiosroy.—An explosion, resulting from the combus- 
tible character of the steam coal, with which it was being loaded, 
took place on Thursday, on board the steamer Asia, belonging to the 
Greek and Oriental Company, in the Cardiff Docks. Considerable 
damage was done to the vessel, and the crew, who were in bed at the 
time, were all more or less burned. 

Vancouver's Istanp.—The fertility of the soil in the neigh- 
bourhood of the gold-bearing rocks is very remarkable, and is indi- 
cated rather bythe production from ordinary seed of gigantic roots, 
and vegetables, and fruits than by crops of grain. Turnips as large 
as hassocks, radishes as large as beets or golds, and bushels of 
potatoes to a single stalk are gay | astonishing. It is the same 
all along the coast as far south as San Francisco, where, at their 
agricultural exhibitions, pumpkins 200 Ib. to 250 1b., and a squash 
weighing 400 Ib., have been exhibited. At the house of an ex-consul 
at San Francisco I have seen Oregon pears, to demolish one of 
which required the united efforts of five guests; the apples being 
large in proportion. These monsters were not usually wanting either 
in flavour or solidity. An acre of land planted with 2v0 apple 
trees would, at the end of three years, on a minute calculation, cost 
a proprietor £30 or £40, and the lowest selling price on the coast of 
an acre of apple trees of that is £200. The intermediate trees 








are ghopped out with an axe as the orchard becomes too crowded. 
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TO CORRESPONDENTS. 


*,* Volume IX. of Tat Exarxeee, bound in cloth, is now ready, 3 
“Covers for dading the coleman can be had from the publisher, price 2s. 
each. 


ap many Give te So cfneed 6 


18s. 
. 6d. 


*,* request those of our correspondents 

‘Ganon A ty a 4 , &e., to send their names and addresses, 
which, after publishing their inquiries, we will forward any letters we ma: 
receive in answer, Such answere, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, we are sure our 

readers will agree with us, should be excluded as much as possible from this 


column. 
W. B. (Nottingham).— We have no doubt but that Messrs. Waterlow and Co., 
of Loadon Wall, can supply you with the material you want. A 
A. W. L, (South Kensington).— You will find an advertisement of the irm in 
question in The Engineer every week. ld 

R. O. Loxestent.—We know no better work than “‘ Weale’s Dictionary of 
Terms of Art” (to be had from Lockwood, Paternoster-row), it contains most 
of the terms used in nechanical engineering, &c. es 

B. H.—We cannot give you the information you desire, but you will in all 
probability obtain it from the Agricultural Engineers’ Company, Sican-lane, B.C. 

i E.—Address a letter to the secretary of the Institution of Civil Eng 
Great George-street, Westminster, stating what you wish. There is not any 
examination, but you will be required to uce certuin certificates as to 
your eligibility. You may have all the information upon writing to the 
secretary 








KONALD’S PATENT. 
(To the Bditor of The Engineer.) 

Sirx,—In looking over THE Le eri « iat Bees Sona o- J . Benet, 
of Live l, has taken out a patent, No. ‘ebruary , fo 2 
chine for t topping or laying twines, lines, cables, &c., and from the descri 
tion he gives of his machine it answers to one I invented and made about 
eight years ago (though not patented), and at present there are twelve such 
machines worked by one firm, I made at various times—the only difference 
betwixt the two machines is, that he places his shaft horizontal, I place mine 
vertical, which in no way alters the > anaes of the machine. I should feel 
much obliged if you will give publicity to this letter in 
if possible ; at the same time give me your opinion whether his patent will in 
any way prevent me from making, or the present owners using, machines on 
this invention. WILLIAM Rosinson. 

Smithies, near Barnsley, September 11th, 1860. : s 
[Jf you are satisjied that Mr. Ronald has simply patented your invention, 

although he may never have heard of, or seen it in operation, his patent is 

invalid, and you may go on as though it had never been taken out. In short 
you may undoubtedly continue to make the machines in the same way that 
you have been doing for the last few years, without having regard to Mr. 

Ronald’s patent.) 


our next impression 





Advertisements cannot be guaranteed insertion unless delivered before eight o’clock 
on Thursday evening in each week. The charge for four lines and is 
half-a-crown ; line , sixpence, The line averages nine words ; 
blocks are charged the same rate for the space they ful. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Tue Enaineer can be had, by order, from any newsagent in town or country, 
and at the various railway stations ; or it can, preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made, 
THE ENGINEER is registered for transmission abroad. 

Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mr. BERNARD LuxTon; all other letters and 
ee 163, Strand, 








THE CORT CASE. 


WE are glad to find that our last week's notice of the Cort case 
has been so promptly responded to by authorities able to appreciate 
the merits of the late Henry Cort’s inventions, which have con- 
tributed so much to render the British nation a wonder to herself 
and the world. We shall be very glad if this commencement be 
followed up by the contributions of those who have benefitted so 
largely by those discoveries. The amount which it is desired to 
raise to relieve Mr. Richard Cort from the liabilities to which he is 
now ,subjected is so small, and the relief to him—now nearly an 

tog i would be so great, that we do not doubt that the 
simple appeal we have thought it our duty to make, on his behalf, 
to the mechanical world will meet with an adequate response. 

We have received the following subscriptions since our last 
number :— 

Richard Cobden, M.P. 
Maudslay, Sons, and Field 
James Simpson, F.G.S., C.E.... 
Charles Manby, F.R.S. . 

J. R. M‘Clean, C.E. ... 

F. R. Stileman, C.E. 

E. C. Healey 

E. J. Reed ... 

J. Bond, Burnley 
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THE GREAT EASTERN AWARD. 


THE announcement made in the City article of the Times 
of Monday last, to the effect that the official arbitrators 
have settled the long-pending dispute between the owners 
of the Great Eastern and Mr. Scott Russell, by awarding 
to the latter the sum of £18,000, will have been read with 

leasure by professional engineers everywhere, we trust. 

ews of the award reached us last week, but not until our 
journal had been at press an hour or two, or the announce- 
ment would have first appeared in these columns. 

There are circumstances attending this award which we 
cannot pass silently by. In the first place, the three arbi- 
trators are men far removed, both by position and by per- 
sonal character, above the suspicion of deciding hastily, or 
with bias, on so grave a question as that submitted to - de 
Mr. Fowler, Mr. M‘Clean and Mr. Hawkshaw, are engineers 
of such standing in their profession, that they are in all re- 
spects qualified to give an authoritative and final decision 
on a dispute between a company and an engineering con- 
tractor. In the next place, these gentlemen were appointed, 
by mutual agreement between the company and the con- 
tractor, before the contract was ente upon; or rather, 
two of the three were so appointed, and the power of 
electing the third arbitrator was committed to them. 
Again, these three arbitrators have a most intimate know- 
1 of the subjects they have been called upon to decide. 
They have over and over again given decisions upon ques- 
tions as ~ arose during the execution of the contract by 
Mr. Scott Rassell, and are acquainted with the whole of 
the affairs in dispute, from first to last. Finally, they 
have taken ample time to consider their judgment, It is 





only after the lapse of many months, and after acquiring 
all the evidence possible, that they have adjudicated. It is 
scarcely practicable, therefore, to conceive of an award 
that could carry greater weight than theirs. 

The mere award of £18,000 to Mr. Scott Russell, under 
the circumstances, will seem a significant and important 
fact ta those who have given ear to the systematic detrac- 
tion to which the professional, the commercial, and even 


the personal character of Mr. Scott Russell has been ex- 
during the last twelve months. But, having in- 
quired closely into the case, we find there are other facts 


of equal significance and importance to make known. One 
of these is the form in which the award is made. As if 
suspecting evasion (to speak of nothing worse) on the part 
of the company, they have limited their decision to the 
simple assertion that £18,000 are due, and must be paid, 
to Mr. Scott Russell. They give no ey for quib- 
bles of any kind; they leave no loop-hole for escape. The 
company have kept Mr. Scott Russell out of that large 
sum, which is justly due to him; and they are now ~~ ly 
and plainly pat sae to pay it. The full significance of this 
proceeding will not, however, be understood until we have 
offered a few additional explanations. First, then,it should 


p- | be known that the balance outstanding on Mr. Rassell’s 


contract, when the ship left the Thames, was but £6,000. 
In addition to this there were due to him certain extras, 
some of which invariably attend large contracts, and which 
in this case amounted, we doubt not, to a considerable sum. 
Then, again, there was a balance left on the repairs done 
at Weymouth ; and there was also, as the public were in- 
formed at the time, a premium due to the contractor for 
having completed the execution of the contract in the 
Thames some days before the time stipulated. All these 
items together swelled the debt of the company much 
beyond the £6,000 balance; but, we believe, Mr. Russell 
would have been content to have settled the business 
months ago, on receipt of even a less sum than that now 
awarded him. On the other hand, the company have pur- 
sued a course which fills us with astonishment, and which 
will doubtless be deemed amply sufficient to justify the ex- 
treme cautiousness and reticence of the arbitrators. When 
the contractor’s claim was brought before them, what did 
they do ?—sent him in a contra account for about £130,000! 
This is how they framed it: £50,000 (about) for work 
done (or to be done) in completing the contract ; £10,000 
for completing the paddle-engines; £60,000 damages for 
delay in the completion of the contract ; and another £10,000 
or £12,000 made up of sundry charges and off-sets ! 

Our readers now have the case before them, and they 
will see that the decision of the arbitrators could not be 
given without bearing most momentously upon the charac- 
ters of the parties concerned. Disregarding (as we may 
very well) those standing on the non-professional side, it is 
manifest that Mr. Scott Russell had either to stand or fall 
by the arbitrators’ verdict. And, we grieve to say, not a 
few persons have been very much indisposed even to wait 
for that verdict. For athe i past the designer and builder 
of the finest ship in the world has been one of the best 
abused men in England. And why? First, because it 
suited the commercial ends of interested parties to hound 
on the daily press against him (and as newspaper reporters 
are absolutely ignorant of shipbuilding and engineering 
principles, they are at all times free to express the strongest 
opinions upon shipbuilding and engineering works) ; and, 
secondly, ause a few professional persons, forgetting 
temporarily the responsibility of the undertaking, pro- 
nounced ex parte ps so gs upon portions of the great 
ship with a critical severity which they would shrink from 
having applied to works of theirown. But what becomes 
of the newspaper abuse—what of ill-considered profes- 
sional opinions—now that the company’s own arbitrators, 
who have gone over every inch of the condemned work, 
and investigated the basis of every expressed opinion, 
award the contractor a sum of money which can only have 
been merited by the faithful and successful performance of 
his task? For the award of £18,000 to Mr. Rassell im- 
plies no less than this. It sweeps away, in fact, every evil 
charge that has been brought against him publicly in con- 
nection with this business ; and as for the “ contfa account” 
brought against him by the company, it can henceforth be 
considered no less than an infamous document 

We do not think (and therefore do not say), let it be 
observed, that the award is intended to imply that, in the 
execution of his vast contract, Mr. Scott Russell permitted 
no indifferent material, no bad workmanship, to be em- 
ployed. Much that was contracted for had to be per- 
formed by sub-contractors, to whom the chief contractor 
was of necessity compelled to trust in many things; and 
as to materials, the shortness of the time in which the 
ship had to be completed rendered the use of inferior 
materials unavoidable in some instances. But these are 
cireamstances that are every day occurring in large and 
hurried undertakings ; and it would be—indeed has been 
—in the highest degree unjust as well as ungenerous to 
repudiate the claims and hack at the reputation of a dis- 
tinguished man because he has been hampered by the 
conditions, and subject to the difficulties which beset every 
other man in like circumstances. It is, we contend, in 
common fairness and generosity due to Mr. Russell, as it 
is to every man, that the work which he performed should 
be viewed and estimated in the light of the conditions 
under which he performed it. It is, we doubt not, in this 
spirit that Messrs. M‘Clean, Fowler, and Hawkshaw have 
carried through their undertaking, and the result, is an 
award which shows that the contractor’s work was at least 
well and honestly done, and that he is in no degree 
obnoxious to blame in the matter. 

It is with real pleasure that we find these facts irre- 
me established. Although we have had occasion to 
differ with Mr. Scott Russell, he is nevertheless one of the 
last men whom the scientific press of this country ought to 
see unfairly treated, because he is one of the few who 
systematically and successfully aim at advancing the arts 
to which they have devoted themselves. There are not 
wanting men who affect to treat the reputation of Mr. 
Scott Russell lightly ; men willing to sneer at those who 
are incomparably superior to themselves never are want- 





ing. But the truth is, the world owes very much, and the 
profession still more, to every man who, like him, —— 
an original and powerful mind, well stored with scientific 
knowledge, to the advancement of such an art as that of 
steam navigation. We, representatives of the engineering 
profession, who find our vocation in speaking weekly to 
our brother engineers, cannot forget that it is our highest 
privilege to assist in the progress of that profession ; and 
we know, if some others do not, how much of that p 

is due to men like the author of the “ Wave Line Theory 
of Ship Construction,” the builder of the magnificent ship 
now lying at Milford Haven. And knowing this, we con- 
fess that it is with indignation that we have listened to 
many of the comments that uninformed amateurs and 
half-informed professional men have so unscrupulously 
circulated during the past year. We have felt that an 
able and honest man had fallen among—well, we need not 
say what, especially as we cannot pretend to the virtues of 
the good Samaritan ; and we are happy in being now able 
to congratulate Mr. Scott Russell on the triumphant 
vindication of his work, which has been made by three 
men to whom even the Great Eastern directors will not 
dare to impute partiality. 


THE WESTMINSTER BELL. 


THAT aérial chamber at the top of the Westminster 
Palace clock-tower has been the scene of many angry con- 
troversies, and seems likely to become the scene of many 
more. There is nothing astonishing in this, because the 
Westminster clock and bells are on such a scale of magni- 
tude, that their manufacture necessarily lay beyond the 
scope of ordinary trade practice; and, in consequence of 
this, a special practitioner—or rather, a special theorist— 
had to be called in, in the person of Mr, Edmund Beckett 
Denison, M.A., Q.C., whose writings on clocks had gained 
him a certain eminence in connection with the subject. 
Every one now knows that this gentleman is not by any 
means of a pacific or yielding temperament ; on the con- 
trary, he is unquestionably one of the keenest, subtlest, 
and most muscular disputants that are to be found in the 
ranks of scientific controversialists. He is also a gentle- 
man of very original and independent views, which views 
he does not hesitate to embody in whatever works he puts 
his hand to. Hence, for the last five or six years, we have 
had a ceaseless wrangle over the palace clock and bells, the 
din of which will not be dissipated until the present or 
some future “ Big Ben” has rung a score of years away. 

The correspondence which we published last week, Siar 
ever interesting in itself, by no means sets the question at 
rest. Mr. Denison, on the one hand, and Mr. Cowper, 
Chief Commissioner of Public Works, on the other, have 
fairly gone to war over it. Mr. Cowper seems less disposed 
than some former commissioners to make much of, and 
defer to, Mr. Denison; and in consideration of this, the 
latter gentleman is pouring forth the vials of his wrath 
upon him, in no measured or complimentary terms. Mr. 
Denison’s last remarks on the clock and bells, and on Mr, 
Cowper’s conduct respecting them, are to be found (strange 
to sy) in“A ape yf reatise on Clocks and Watches, 
and Bells; with a Full Account of the Westminster Clock 
and Bells,” lately published by Mr. Weale, of Holborn, 

‘his book contains so much upon the subject, that it has 
taken us several hours to read it all carefully. 

We are not, however, satisfied with the present state of 
several parts of the current controversy. ‘There is, for 
example, that relating to the weight of the hammer used 
for striking Big Ben—a feature of which Mr. Denison 
makes very light. He lays down the principle that all 
the time a heavier hammer will evoke an improved sound 
from a bell, a heavier hammer may be applied, and the 
bell is a bad one if it breaks under it. We do not see how 
we are ever to keep an unbroken bell under this arrange- 
ment, because there is but little doubt that the sonorous 
effect of every large bell would be heightened by adding to 
the weight of the hammer, did not the fear of fracture 
restrain us from increasing it. Mr. Denison, it is true, 
says, “there are always some particular weight and lift of 
hammer that suit a given bell better than any other, and 
they can only be determined satisfactorily by experiment, 
or by previous experience in a similar case, as they v 
for bells of different shape, thickness, composition, po | 
soundness of casting.” But even if this be true, it cannot 
surely be wise to break a series of such bells as Big Ben, 
one after the other, on the pretence of determining the 

roper weight of the hammer to be used with them. Yet 

r. Denison’s —— would seem to be leading to this ; 
at any rate Messrs. Warner assert that the first Big Ben 
was broken by a too heavy hammer ; and many think the 
hammer has had much to do with the cracks in the second, 
We do not incline to this latter view, except in so far as to 
say that it is manifestly imprudent to beat upon a bell that 
is already cracked with a hammer unprecedentedly heavy, 
This, however, is being done, in the opinion of the As- 
tronomer Royal, who, in his report says that, from the 
best information which has reached him, he believes 
the hammer to be unreasonably heavy, “ As compared, 
for instance,” he says, “with that on the Great Tom 
of Christchurch, Oxford, I have reason to think that 
the Westminster blow is heavier in the ratio of twenty 
toone.” He suggests that both the weight of the metal 
and the distance through which it falls should be reduced. 
He would also alter the form and material of the hammer 
face, in order to distribute the blow over a larger surface, 
and so further reduce the risk of fracture. He states that 
the effect of giving the whole impact on a very limited 
space is to = a disagreeable jar among the particles 
of the bell. He therefore proposes that the hammer be 
faced with a broad surface of tin. He has tried an engi- 
neer’s tin hammer on the bells, and thinks its effect pre- 
ferable to that of an iron hammer as regards tone, while 
there can be no doubt about its superior safety as regards 
injury to the bell. Surely Mr. Denison will not obstinately 
resist these reasonable modifications, which Professor Ai:y 
has suggested with a regard to the public interest that does 
him credit, 

Again, Mr, Denison insists—undaly, we think—on the 
internal defects of the present bell, as evinced by the cracks 
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in the sound-bow. He states that the position of “much 
the largest crack of all” proved that it had come from some 
internal defect, and not from the mere force of the blow; 
for, “ instead of being exactly opposite to the hammer, or at a 
place of greatest vibration, it happens to be exactly at a place 
of least vibration (as Professor ‘I'yndall specially noticed in 
his report to the Board of Works), where no bell in the 
world ever cracked, or can crack, except from congenital 
unsoundness.” Now it is quite true that Professor Tyndall 
deems the place of one of the principal cracks a place of 
least vibration ; but he gives precedence in his report to 
the crack which is “in the middle of a vibrating seg- 
ment,” or place of greatest vibration ; and seems to think 
this, although not so long as the other, the worse crack of 
the two. Professor Airy distinctly says that “the prin- 
cipal chink ” is exactly opposite to the point at which the 
hammer strikes the sound-bow, “ the most dangerous posi- 
tion of all;” and, in reference to the second, he entirely 
dissents from Professor ‘Tyndall’s view, and alleges that it 
also is in “a dangerous position” in respect of the vibrating 
segments. “They [that is, both cracks] ought not,” he 
says, “ to be left in these positions a single day.” He pro- 
poses, therefore, that the bell be immediately turned about 
2 ft. 8 in. with the sun, so as to alter the relative positions 
of the hammer and the cracks—a piece of advice which is 
manifestly sound end pertinent. 

It appears to be proved beyond doubt that, in so far as 
the sound-bow of the bell, at least, is concerned, the pro- 
portion of tin in the alloy is excessive—excessive, we mean, 
in reference to the composition prescribed by Mr. Denison. 
Instead of 7 parts of tin to 22 of copper, Dr. Percy has dis- 
covered that, in some of the samples cut out of the sound- 
bow, there were 7 parts of tin to less than 20 parts of 
copper. This is, of course, a discrepancy quite sufficient to 
justify Mr. Denison in imputing undue brittleness to the 
bell. Moreover, Dr. Percy found the metal very porous in 
many places, and states that it was, generally, far from 
homogeneous. The specific gravities of several pieces of it 
varied, in fact, between the limits of 8:326 and 8890. On 
cutting into the cracks, they have been found much deeper 
and more serious than was supposed; but it still seems 
ag that, with a lighter hammer, and careful usage, 

ig Ben the Second may yet do the State some service. 





THAMES EMBANKMENT. 


On the 10th ult. we gave in extenso, on page 93 of our 
— volume, the Report of the Select Committee of the 

ouse of Commons appointed in May last “ to consider the 
best means of providing for the increasing traffic of the 
metropolis by the embankment of the Thames.” The 
committee was composed of Sir Joseph Paxton as chair- 
man, Lord John Manners, Mr, Cowper, Sir John Paking- 
ton, Mr. Alderman Cubitt, Sir John Shelley, Mr. Stirling, 
Mr. Tite, Lord Robert Montagu, Mr. Walter, Sir Morton 
Peto, Mr. Philipps, Mr. Roupell, Mr. Yorke, and Mr. 
Beamish, and therefore contained some of the very best 
men of business in the House, with the usual “ power to 
send for persons, papers, and records.” The committee 
sat thirteen days, and there were 133 attendances, which 

ive an average of more than ten members at each meet- 
ing; so that they were unusually assiduous, 
sittings they examined thirty-nine witnesses, most of whom 
are men of very great ability, and well up in those parts 
of the subject to which they severally addressed themselves, 
and some of them are men of eminence. The number of 
questions put and answered was 3,649, and together they 
cover 237 pages of an ordinary ‘‘ Blue Book,” to which are 
added five appendices, covering twenty-one pages more, 
and handed in by Mr. Thwaites, Mr. Benjamin Scott, 
Captain Burstal, R.N., and the Inland Revenue office. 

n addition to all this it was “ ordered that the first and 
second reports of her Majesty’s Commissioners for Metro- 
polis Improvements, presented in Sessions 1844 and 1845; 
the Report of the Select Committee on Metropolitan Com- 
munications in Session 1855 ; and the Report of the Select 
Committee on the River Thames in Session 1858, be re- 
ferred to this Committee,” comprehending, we may safely 
say, a mass of printed matter from six to eight times the 
amount of that which this committee have themselves pro- 
duced. Only three new plans were laid before them, but 
several others which have already stood the fire of com- 
mittees on private bills were also submitted. 

Such has been the mass of data on which the report of 
this committee has been founded, and we cannot but com- 
liment them on the caution they have exercised in making 
it. The question is still far from being exhausted. It is 
difficult to convey anything like an adequate idea of the 
importance of the port of London, not only as that import- 
ance regards ourselves, but also the commerce of the whole 
world, and therefore the general advancement of civilisa- 
tion throughout the whole world. There are very few 
indeed even of those whose daily avocations migat be 
supposed to render them cognisant of its importance, who 
are possessed with grasp of mind sufficient to comprehend 
that thoroughly, as no self-seeking man can do so. We 
may, however, give a shadow of a perception by stating 
that of the amount collected by the Customs in the whole 
of the United oe ge more than half is collected in 
London ; and that this mammoth port is surrounded by a 
population paying 17} per cent. of the assessed taxes, 18 
per cent. of the poor rate, and 31 per cent of the propert 
tax of the whole of the United Kingdom. And althoug 
this is the case, so far has this metropolis been from taking 
advantage of its power to enrich, improve, and adorn itself 
at the expence of the provinces—as happens, and has always 
happened in nearly every other country—that out of 
£6,003,779 expended by the Imperial Exchequer in pab- 
lic works in various parts of the kingdom since 1840, and 
to which London has contributed about £1,651,000, only 
£515,000 have been expended on improvements in the 
metropolis, 

_It must not be forgotten that for many centuries the 
river was in an abnormal state, in consequence of the ex- 
istence of old London Bridge; that, in its natural endea- 
vours to recover & proper channel, it has thrown down old 
Westminster Bridge, and seriously endangered that at 
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Blackfriars; that it has not even yet thoroughly accom- 
plished its object; and that the accomplishment is ob- 
structed by the t irregularity of the width, from the 
rude way in which its embankment was originally effected, 
let who may “crack up” the skill and talent of the old 
Roman engineers. wy. 

By comparing surveys which have been made of it in 
1823, again from 1833 to 1836, and again in 1856 and 
1857, great alterations are found in the sections of its 
channel; and although many of these are due to dredging, 
yet that matters not, because the dredging operations must 
still be continued, as will also the constant wash from the 
paddle-wheels of the steamers. : ; 

Considering, then, the paramount importance of main- 
taining, and as much as possible deepening, the port of 
London, Parliament unquestionably deserves credit for the 
wise discretion it has exercised in steadily refusing powers 
to the company-factors, who have so pertinaciously annoyed 
them by depositing plans and introducing bills session 
after session, in 1852, 1853, 1854, 1855, 1856, 1857, 1858, 
and 1859. In this the wharfingers gave valuable assist- 
ance, by the energy of their opposition. But this was 
merely the self-seeking of one class neutralising the self- 
seeking of another; and the self-seeking of these wharfin- 
gers must, as far as is requisite, be made to succumb to 
cosmopolitan, and especially to our national, interests. We 
are glad to find Mr. Thwaites frankly and emphatically 
expressing his opinion, that “to make the embankment 
commercially remunerative would spoil the embankment, 
as an embankment.” 

Although; Mr. Bazalgette, conjointly with Mr. Hemans, 
submitted a design to the committee, yet, as that was only 
a little private speculation of his own, ex cathedrd, the re- 
commendation of the committee that the construction of 
the embankment should be wholly entrusted to the Metro- 
politan Board of Works is not to be construed as even a 
commendation of any particular plan, as the board have 
not yet committed themselves to any, although we think it 
probable that they will bring one forward next session. 
As the success or failure of such an undertaking must, from 
the nature of it, depend wholly upon the details, too much 
attention cannot be given to these before any design is 
sanctioned; and therefore, with a view to give the public 
all the assistance we can in forming their opinions, we will 
return to the subject. It is impossible to condense into a 
single article all the sanitary, engineering, nautical, com- 
mercial, locomotive, and esthetic considerations which it is 
imperative to take into account, and which would render 
as justly censurable were we to treat of them currente 
calamo. 


THE ATMOSPHERE, 


WE beg to call the attention of our readers, and espe- 
cially that portion of them who have made chemistry 
their study, to a communication on another page, headed 
“Optics, Chemistry, and Electricity.” It is the attempt 
of a talented correspondent to demonstrate in a simple 
manner the real constitution of the atmosphere, and thus 
to settle one of the most important scientific and practical 
questions. We give no opinion at present on this, or the 
still greater question with which our correspondent is 
grappling ; but if he be right in a point so highly important 
as the constitution of our atmosphere, it will afford a strong 
presumption that he may be right in the other matter to 
which he is directing his attention. Our columns will of 
course be open to any communications showing cause for or 
against his view, which, if finally sustained, must mark a 
great era in chemical science. 


THE HELMSHORE RAILWAY CATASTROPHE. 


Tue following is a portion of the evidence of Mr. James Shaw, the 
pessenger superintendent of the East Lancashire and Yorkshire Rail- 
way, and of Colonel Yolland, of the Board of Trade, taken at the 
inqueet :-— 

I remember Monday last, the 3rd of September. We had four 
excursion trains advertised for that day ; two to Blackpool, one to 
Liverpool, one to Manvhester for Belle Vue. They all started from 
Colne. The train for Manchester was put on in pursuance of an 
application from the proprietor of the Belle Vue Gardens. I provided 
a train of twenty-four carriages, one eugine, and two guards, for the 
accommodation of the traffic I expected for Belle Vue. This train, 
after leaving Colne, was appointed to call at all stations between 
Colne and Ratcliffe, to take up passengers. Before the train arrived 
at Burnley I received a telegraphic message from the station master 
at Burnley, applying for an engine with all the carriages that could 
be spared, saying that there were 350 passengers at Burnley, a great 
many at Barracks, and many hundreds at Nelson. On receiving 
that message I sent an engine with eighteen carriages. I received a 
second message from Burnley before the second train arrived at 
Accrington, and after the first had come in. The message said, 
“ Burnley is clear; but carriages all full; Burnley Barracks, Rose- 
grove, and Huncoats cannot be taken on; send carriages.” I found, 
however, that the two trains had cleared the line as far as Accrington. 
At Accrington there were 400 passengers booked for Belle Vue. ‘They 
got away from Accrington by one or other of the two trains. Just 
before the tra.n of eighteen carriages got away from Accrington I 
received a telegram from Haslingden, with the following words :— 
“ About 400 for Belle Vue; send plenty of carriages.” When the first 
two trains left Accrington, there being no room for Haslingden, I had 
to make up another train of twenty-three carriages. The guards of 
the third train were Chippendale, who was put in charge of the train, 
and Tomlinson, who was the assistant guard. That was the train 
which afterwards grew into thirty-one carriages, and to which the 
accident sy rye. eight having been added at Ramsbottom. Both 
the guards had been in the service of the company many years. The 
were occasionally used to work excursion trafic, and they are | 
acquainted with the line, having for a great portion of th» time been 
working that district. All the trains arrived safely at Manchester. 
Each train went to Manchester with one engine. In the course of 
the day, | arranged with the locomotive superintendent for two other 
engines, 80 as to increase the power, and arranged with Mr. Cooper, 
the s‘ation manager at Salford, how the trains should be started trom 
Manchester—the train consisting of eighteen to be reduced to 
fourteen, and those carriages to be attached to the third train which 
left Manchester, making twenty-eight carriages ; but these carriages 
were afterwards reduced to twenty-four. ‘he second train was to 
remain of thirty-one carriages as it had arrived, with two engines to 
draw it. I knew, from the quantity of carriage accommodation 
required, that we had at least 2,500 passengers, and the object of 
the alteration of the carriages was to apportion the engine power 
to the number of p g Mr. Goodier, my inspector, and 
om went to Manchester specially and voluntarily for the purpose 





conducting these trains from chester. I saw the first train 
comfortably off. I myself accom the second train from Salford. 
The first train left Salford a little before eleven at night. We 





followed in the second train at ten minutes after eleven. On arriving 
at Ramsbottom one of the carriages was taken off by my direction, 
because we had discovered a defective draw-bar. The draw-bar is 
the hook at the end of the shackle, and if it was broken the whole 
weight of the carriage would fall upon the chains. We next stopped 
at Helmshore station. I was in the carriage about the tenth from 
theengine. When the train came toa stand at that point it was the 
pap | of the guardsto get off and assist the passengers. Before doing 
so it was their duty to release the brake. If the brakes were not 
released the engine could not start, the two engines themselves 
being sufficient to hold the train in case it remained together. Im- 
mediately after the train came to a stand, I felt, from the rebound of 
the carriages, a slight shock, and then heard something snap. The 
carriage, the coupling of which snapped, was four or five carriages 
behind me. At that point I looked out, and saw Chippendale, the 
guard, on the platform. Chippendale said he thought a portion of 
the train had broken loose, and was moving back. I jumped out of 
the carriage instantly and ran up to the engine in front. I ordered 
the first driver to detach his engine from the other one. I got upon 
the engine, and told him what had occurred, desired him to make all 
the speed he could, and cross on to the other line leading down to 
Ramsbottom. We ran down the line, whistling all the way. I had 
two objects in view—first, to get before the carriages on the other 
line, which had been detached, and if possible to reach a crossing, 
which is about half a mile below the Helmshore station, and to have 
stopped them by means of our engine. My second object, providing 
we cuuld not catch them before reaching the crossing, and so turn 
them on to the other line, was to stop the other train, which I ex- 
pected to be following. We ran down the line about 400 or 500 yards, 
and | saw the carriages in front of us, and I felt sure that my first pur- 
pose was about to succeed ; but as I gota little nearer I obseryed some 
people on the line, and getting nearer still, I found that the decached 
portion of the train had come toa stand. I stopped the engine before 
we got down to the wreck, and then saw that the collision had 
taken place. I felt our engine go over something, which I afterwards 
found to be the top of one of the carriages. I first got a lamp, and 
went back over the course taken by our engine, to see if we had run 
over any one. I found we had not, and then returned and — 
volunteers to all parts to fetch medical assistance. After we got 
out two or three injured persons, I took the engine back to Helm- 
shore, and ran it on to the opposite line with a view of conveying the 
wounded to the hotel. The carriage to which the engine was 
attached was taken up to Helmshore. On coming back again to the 
scene of the wreck I observed a loose chain hanging from the carriage, 
and rattling on the ballast. When the train was formed at Accring- 
ton I saw that it had two brake carriages, and two guards, which I 
thought sufficient. The third brake carriage was no doubt added at 
Ramsbottom, but I cannot say exactly. The guards were sober and 
active, so far as I saw. I got out myself both at Bury and Rams- 
bottom, and observed their conduct. I have been in the service of 
the company for more than fourteen years, and have been ten years 
passenger superintendent of this district. Excursion trains have been 
very numerous during the whole of that period, and this is the first 
accident that has ever occurred. 

By Mr. Leresche: Between Bury and Accrington we invariably 
have two guards to every train, that being a busy section of the line, 
and the line being of stiff gradients. We do not profess ever to put 
on more than thirty or thirty-one carriages to any one train. 
Newali’s brake locks twelve wheels at once, and the ordinary 
brake only four wheels. The brakes on the train to which the acci- 
dent occurred were ordinary brakes. Tomlinson commenced work 
at eight o'clock on that morning, and Chippendale about ten. 
Chippendale was the chief guard, aud Tomlinson the assistant guard. 
If Tomlinson was at the brake at the rear of the train, it would not 
be in compliance with the 8th regulation of the company as to the 
duties of the guards; and if Chippendale was at the brake in the 
front of the train, that would also be a violation of the rules of the 
company. Both guards are, however, equally competent. The fact 
that the last brake in this train had three common carriages behind 
it is not in accordance with the rule, which says that the last carriage 
shall be a brake van; but I consider there was no danger in having 
three carriages attached behind the brake, seeing that the brake 
carriage was laden with p gers. Supposing the last carriage 
had been an empty brake van, it would have reduced the conse- 
q of the collision, but, being a carriage fuli of passengers, 
the result would have been the same as actually occurred. The 
reason of the regulation for a brake carriage being put at 
the tail of the train is to prevent accidents of this nature. 
The momentum arising from the rebound of the buffers in 
three carriages only would not be adequate to break the couplings 
of such carriages as were in this train. Assuming the car- 
riage now at the station to be the one that parted, I may 
describe the fracture thus:—One of the side chains is entirely torn 
from its place under the framework of the carriage, and leaves one 
portion of the staple affixed to the end bar of the carriage. I am now 
> a of the Birkenhead second-class carriage. ‘The other side 
chain is partially gone; a portion of it is detached, and the hook aud 
two links on the other side are gone. The drawbar of the carriage is 
all right, but there is no shackle attached, nor is it made for one. I 
found at the station a carriage answering to the description given by 
the witnesses Grindrod and Ashworth. There is nothing wrong 
about the coupling of that carriage, although it is possible that a link 
may be missing, as some of the shackles have a small link. There is 
a small broken link which I first saw in the possession of Mr. Newall’s 
man, and this may be a broken link which at one time belonged to 
this shackle. The shackle on the first-class carriage must have had 
such a link, as it could not be hooked on the draw-bar without an 
additional link, unless the engine was used to compress the buffers. 
I should expect that the shackle and the side bars would be broken 
with one jerk, as the two draw-bars were out to the full length. I 
should say that the side chains were on, as I never saw a passenger 
train without side chains, and the working of the train would have 
shown that there was a missing shackle. 1 do not believe that the 
side chains were unfastened, because the very breakage shows that 
they were fastened. The circumstance of my finding one chain 
dragging from the last carriage shows that such a breakage had taken 
place. It is a violation of the rules to allow passengers to travel on 
the outside of the carriages, and for a guard or anyone else to smoke. 
I never yet saw a guard smoking while on duty. Mr. Newall and 
Mr. Lees found a broken shackle on the line, but on inspection it was 
found to be an old one, 


Colonel Yolland said he was employed by the Board of Trade to 
make an inquiry into this accident, so that the board might be in a 
position to make suggestions to railway companies to prevent acci- 
dents of the nature in future. He was not here for this special inquiry, 
but he should be happy to give any assistance in his power. Having 
been sworn, he said:—I examined the ground where this collision 
took place on Monday afternoon, and I was engaged yesterday (Tues- 
day) in examining some witnesses on the subject. Having read the 
evidence given by the various witnesses called by the coroner, and 
having ascertained that the train bad broken away and run down the 
incline at Helmshore, I have no hesitation in saying that the accident 
must have been caused by the fracture of a portion of a screw 
coupling or of the side chains of two of the carriages, the screw 
coupling belonging to a carriage of the East Luncashire section of 
the Lancashire and Yorkshire Company, and the sidechains belong- 
ing to a carriage of the Birkenhead and Chester Company. I bave 
been shown this morning the link supposed to have formed a portion 
of the screw coupling, and also the two side chains. The link has 
evidently been recently fractured, and is apparently of very 
iron. Thatis the link of the coupling. It is the dark link now pro- 
duced, as forming part of the screw coupling. The brown, rusty- 
looking link, also now produced, forms part of one of the side chains. 
That is fractured, there seems to have been an old fracture in it, and 
the quality of the iron does not appear to be so good. The holdfast of 
the other side chains is also the quality of the iron 
does not look very and the weld is somewhat — aud 
does not appear to have been a one. I believe it to be quite 
and side chains from being 
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nless they were made so strong as to lead to other very 
wot Som jae | as would ensue from an engine or a portion of 
a train getting off the rails, and = os oxo strain to which I have 

i rriage after it, an 

anion a ae chains of the East Lancashire 
carriage are a little stronger than those of the Birkenhead, but 
either are strong enough. The prevention of this class of accident 
should be sought for in some other way than through the increased 
strength of the couplings and side chains. I should say the strength 
of the bolts to the side chains are also ample. The Birkenhead line 
has neither such sharp curves nor such steep gradients as the East 
Lancashire line. The holdfast produced belongs to the Birkenhead 
carri and not the East Lancashire. The side chains are seldom 
fntended to come into play unless the screw coupling is fractured. 
They are always coupled loosely together. This class of accident 
may, in my opinion, be best avoided by attaching to all trains a 
sufficient amount of brake power, and when the stations are situated on 
inclines, or such slopes as will cause carriages to run by, the action of 
gravity, down these slopes, by not permitting the guard in charge of 
the brakes at the tail of the train to leave his brake. 
is, that the Legislature should not sanction stations being placed on 
inclines where carriages will run away. Do not think two brakes 
sufficient. I do not attach much importance to the strength of side 
chains. I think the proper mode of preventing accidents like this 
would be sufficient brake power, and the not allowing guards to 
leave their brakes at stations situated on a steep slope. 

The Coroner: We understand it was the duty of the guards to 
remain at their brakes till the train came to a perfect stand; then it 
is d the couplings will be sufficient to hold the train, and the 
guards then go to assist passengers to be set down and taken up ? 

Colonel Yolland: It is the usual practice, but I think it an objec- 
tionable one. At the same time, one of the jury asked me if there 
was sufficient brake power to this train, and { said not; but I think 
if the brake towards the tail of this train had been kept on, these 
carriages would not have run down the incline at all. I think it would 
not have separated if there had been one brake on at the tail. The frac- 
ture may have been the result of the rebound of the buffer springs, and 
the rebound may have been increased by the brake being*taken off the 
last carriage, supposing it to have been on. I have known trains of ten 
carriages only where the couplings have broken by the too sharp 
putting on of the brake. If a train were taken into Helmshore 
station at a good speed, and the buffers were compressed up closely, 
then the brake should be applied; but Ithink a train of thirty-one 
carriages would have enough to do to struggle up the incline. If 
they had run up the incline at a speed of ten miles an hour, the 
buffers would not, I should thinkg have been compressed. As the 
drawbars of the couplings come out, so do the buffers, and this 
would be occasioned by the application of the tail-brake. The sudden 
release of the brake, with extended coupling bars and buffer springs, 
would cause a rebound. What causes this rebound is the speed at 
which a train has travelled, and the buffer springs exerting their in- 
fluence to drive back the carriages. Supposing a train were arrested 
solely by the brakeage of the engine brake, there would be propor- 
tionate to the speed at which a train had travelled an extension of 
buffers and rebound through the train, causing a strain on each 
coupling, and increasing from carriage to carriage, giving a back- 
ward motion to each carriage until the engine was reached. If the 
train was very long this rebound might not reach the engine, and 
certainly not with such force as in the middle of the train. The 
great strain is always in the middle of a long train—that is 
where fractures usuaily occur. I think that there would only 
be one snap heard. I do not think the brakeage of the side chains 
would be heard at all. There being only one jerk felt, as spoken to 
by some of the witnesses, does not lead to the supposition that the 
side chains were not on. I think a train of thirty-one carriages on 
such a line is objectionable. I think the ordinary excursion traflic 
throughout the country is conducted in an objectionable manner, and 
that it would be better to make these trains about the same length as 
others. Such long trains are unmanageable, and increase the risks. 
I object to stations on a steep incline, and have lately objected to 
sanction one. The length of trains which would be safe depends 
much upon the nature of the line. As I have stated before, I do 
not think it desirable to make couplings so strong that they should 
not break. A telegraph would be very desirable anywhere on lines; 
but unless you could keep the line clear from one station to another, 
it will not prevent accidents. There is no safety in fixing a rule as 
to how long an interval should be allowed before trains should follow 
each other. Had the third train been very close after the second, it 
would have kept it in sight, and the collision might not have taken 
place. I think great credit is due to Mr. Shaw for the prompt steps 
he took in following the carriages that had broken loose with an 
engine‘on the other line. I think it objectionable that engines should 
assist trains up an incline by pushing behind. The best place for an 
extra engine is in front. The driver of the third train would not be 
able to see more than 100 yards in front of him, and the collision 
took place about 640 yards from the level crossing at the station. 
The third train, I should think, would be travelling at 15 miles an 
hour on an incline like this. Assuming that the third train was 
drawn by two engines, and the drivers discovered a train coming in 

the opposite direction at 8 miles an hour, and 100 yards from them, 
they might have lessened the shock by the drivers shutting off their 
steam and reversing the engines. 











SCOTTISH MATTERS. 


ScortisH railway traflic continues to increase at the rate of nearly 
£8 per mile per week. The customs’ revenue received at the Clyde 
ports in the past month exhibits a large augmentation as compared 
with August, 1859; and altogether the condition of trade affairs in 
Scotland seems by no means unsatisfactory. 

An iron screw steamer of about 600 tons has been launched from 
the building yard of Mr. Archibald Denny, Dumbarton. This vessel 
is to be fitted with engines on a new principle, the distinguishing 
feature of which is economy, by Messrs. Tulloch and Denny, engi- 
neers ; and she has been appropriately named the Economist. Some 
little time will elapse before the engines are fitted in and tested, but 
when this has been done, we hope to be in a position to give the 
result, and some particulars as to the peculiarities of the machinery. 

Last week's shipments of pig-iron from Scottish ports were on a 
tolerably liberal, but not extraordinary, scale. The usual return is 
appended :— 


Foreign. Coastwise. Total. Same week 
last year. 
Ports. Tons. Tons. Tons. Tons. 
Glasgow .. ee 2,006 1,457 + 8,463 6,114 
Port-Dundas ee None. ee ° 282 
Greenock .. ee None. 100 
Port-Glasgow None. _ 
Bowling . +» No return. ee 825 
rossan 1,419 2,589 4,008 .. 4,395 
Troon _— 290 200 . 605 
Ayr.. —. 441 441 3896 
Irvine Noue. 60 
Grangemouth 690 400 1,090 1,125 
ith No return. .. 420 
Burntisland No return. .. -- 
7 Cu 169 - oe 169 _ 
(North) -. No return, 542 
Bo'ness... oe «—6450 ne 820 770 264 
Morrisonshaven .. +» No return. -- 
Total 4,734 5,497 10,231 13,628 








CurF-BLAsTING NEAR CHATHAM.—Yesterday week, an attempt 
was made to remove a large cliff at Cuxton, near Chatham, by 
several immense charges of gunpowder. A considerable portion of 
the cliff, estimated at several thousand tons, was blown down. The 

alleries were pode | means of a voltaic battery, which was 
fixed within about fifty of the shafts. The effects of the ex- 
were very gran 


lead to very lamentable | 


Another mode | 





AcApDEMY oF Scrences.—At the last sitting a letter was read from 
M. Ehrenberg. thanking the Academy for having honoured him with 
the title of foreign iate, as to the late lamented 
Alexander Von Humboldt.—Prince A. Demidoff wrote to announce 
a second instance of the reproduction of the ostrich in Europe, at 
his zoological establishment of San Donato. The same female ostrich, 
which in 1859 had produced two young, had this year laid fourteen 
eggs; the first on the 11th May, and then every second day one, 
until the 31st. A twelfth was laid on the 3rd of June, another on 
the 4th, and the fourteenth and last on the 5th. ‘The temale used to 
sit upon them for five hours daily, leaving to the male the onerous 
duty of sitting all the rest of the time. During a violent storm, 
however, which occurred on the 17th, the female placed_herself 
beside her mate the better to protect the eggs from injury. The first 
bird made its appearance on the 23rd, and was soon followed by 
three more. A fifth broke its shell on the 24th, and a sixth two days 
later. The brood used regularly to pass thenight under their parent's 
wing. There still remained eight eggs; but another storm havin 
broken out on the 26th, the old birds became restless and quittec 
their nest, nor could they be prevailed upon to return to it. Five of 
these eggs were found to be in a fair way of being hatched; but the 
other three were addled. The two young ostriches hatched in 1859 
were s‘ated to be thriving, and to have already nearly attained the 
size of their parents. M. Is. Geoffroy St. Hilaire took occasion to 
remark, after reading this communication, that from observations 
made at the Jardin des Plantes, where the cassowary of Australia 
had been reproduced, it was proved that it is the male and not the 
female that sits, just as in the case of ostriches.—M. S. de Luca sent 
in a paper on iron reduced by hydrogen to an impalpable powder. 
This is the form under which it is used in medicine; and no file, how- 
ever fine, could reduce iron to such a state of perfect powder. It is 
easy, however, to conceive that what is sold wholesale to chemists 
as iron reduced by hydrogen, is generally adulterated with common 
iron filings ; and, even were it not so, iron thus prepared on a large 
scale is never free from sulphur. M. de Luca, therefore, in his com- 
munication, points out the various precautions to be taken, in order 
to eliminate the sulphur, and concludes with recommending chemists 
to prepare their own reduced iron, and not to trust to the purity of 
the market article.—It has generally been admitted that the light 
issuing from a gaseous substance is not susceptible of polarisation, 
while that proceeding from solids and liquids is. Still atmospheric 
light is an exception, and can be polarised. M. Govi has now 
addressed a paper to the Academy, on certain experiments tending 
to ascertain the existence of polarising forces in gases. Havin 
made a pencil of light, reflected by the mirror of a heliostat, fal 
into a dark chamber, and previously tried its quality as to polari- 
sation, which he found very weak, he created a cloud of smoke by 
burning a quantity of incense in the room, whereupon the pencil of 

ight i liately b pi under the form of a thick 
whitish cylinder. This cylinder, being received on a polariscope, 
very i ly - arised (that is, that under a certain angle 
it became incapavle of reflection), when the direction of the visual 
ray formed a very small angle with the axis of the luminous 
cylinder.—Dr. Fordos sent in some further particulars con- 
cerning the colouring substance of blue suppurations, and which 
he calls pyocyanine. It is blue, crystallises easily, yields 
blue solutions, turns red under the action of acids, and is 
restored to its original hue by alkalies MM. Bertagnini and 
De Luca communicated their researches on phillyrime, the crys- 
tallisable principle of the Phillyrea latifolia, or mock privet, dis- 
covered by M. Carboncelli. It is obtained by treating the decoction 
of the rind of the plant with slaked lime or the oxide of lead, then 
filtering, evaporating, and crystallising. It is scarcely soluble in 
water, but very soluble in warm alcohol. The solution, when treated 
with weak acids, yields phillygenine, a whitish substance, which 
crystallises easily, fuses without decomposition, and is soluble in 
ether, liquid potash, and ammonia.—MM. Terreil and E. St. Edme 
deel certain experiments, from which it appeared that when a 
gas is absorbed by a porous body or by a liquid without its combin- 
ing with them, there is no development of electricity, but that the 
contrary is the case when the absorption is accompanied by chemical 
action.—M. Desaignes wrote to announce that he had obtained malic 
acid by depriving tartaric acid of a part of ita oxygen.—M. Lou- 
rengo sent in some further researches on polyethylenic alcohols, add- 
ing two more to the series, viz., pentethylenic and hexethyleni 
alcohols. The higher these compounds stand in the scale of compli- 
cation the more viscous they become. 


AxsorPTion OF Raty.—The atmosphere floating evenly over the 
general surface of land and water, as the ocean floats over part of 
the earth, is subject, like the water, to the special attraction of the 
sun and moon, and exhibits tides, greatly modified, no doubt, by the 
heat of the day and the cold of night, 4 summer and winter, and 
by electric and magnetic storms, but still very sensible and producing 
marked results. The result of all these forces acting on the air is 
the creation of incessant currents of wind—the air as it passes over 
warm seas taking up as much water as it can carry, conveying this 
portion by degrees to the air above until it becomes saturated, and 
thus removing in the state of vapour daily, and hourly, if circum- 
stances are favourable, a quantity of water, which is afterwards 
distributed over the surface of the land and serves to produce that 
circulation of fluid, which is, as it were, the blood of the earth, 
resembling as it does the circulation of the vital fluid through the 
animal frame. The quantity of water thus lifted is exceedingly 
large—far larger than could at first sight be supposed. In warm 
latitudes in the Atlantic—and no doubt also in the Pacific—the lower 
portion of the atmosphere constantly absorbs and retains in an in- 
visible form an enormous quantity of vapour, and these lower strata 
gradually arising to the higher and cooler parts, there condense into 
cloud. In that condition they are drifted steadily onwards, at an 
elevation of 15,000 ft. or 20,000 ft., by a steady southwest wind 
which blows during the whole of the summer, if not all the year 
round, from the whole intertropical region of the earth. To meet 
the vacuum caused. by the incessunt lifting up of this great body of 
warm air loaded with vapour, there is a steady nort!i-easterly current 
of dry cool air, which sets in from the continents of Europe and Africa, 
at an elevation of between 2,000 ft. and 3,000 ft. Below this again are 
the variable and shifting winds, of whose proverbial inconstancy we 
are all well aware. When the warm winds reach the land, they are 
subject to many influences, of which a change in the electrical ele- 
ments is perhaps among the most important, and the clouds then 
break i and sooner or later deposit their load of water. In some 
places the quantity of water dropped on the earth in this way is but 
small—equivalent, during the whole year, to a uniform vertical 
sheet of from 16 in. fo 24 in. thick; but in other places, especially 
in warm latitudes and the north-western coasts of Europe, where 
the south-west wind first strikes the land, as much is received in one 
year as in other places in five or six years. It may seem that this 
does not amount, after all, to a great deal; but when put into other 
words, and we learn that each acre of ground receives for every inch 
of rain that falls on it upwards of 22,500 gallons of water, which all 
has to be accounted for in some way or other, a more distinct idea 
of the importance of the supply will be obtained. It is thought that 
the average amount of rain-fall over all the land of the earth is not 
far from 36 in., or is equivalent to a stratum of water a yard thick 
covering the whole surface. It is also calculated that an acre of 
cloud 100 yaris thick, at a temperature of 70 deg., contains 
2,500 gallons of water, half of which would be discharged if the 
temperature were suddenly reduced to 40 deg., so that each acre of 
such cloud raining upon the earth, under the change supposed, 
would deposit upwards of a twentieth of an inch of water—uand if 
such a cloud were moving through the air at the rate of ten miles 
per hour, it might rain down an inch deep of water in a few minutes. 
Suct: a shower, however, would be of a kind only seen within the 
tropics. The air is never really deprived of all its moisture during 
the heaviest rain, always retaining the quantity proper to its tem- 
perature at the time; and when the temperature is afterwards raised, 
it immediately again absorbs. The not deposited on the earth 
drifts away, and is subject to fresh changes.—Geological Gossip : or, 

Chapters on Earth and Ocean. By Prof. D. T. Ansted, M.A. FBS. 




















Sourn Kenstxcton Museum.—During the week ending 8th Sep- 
tember, 1860, the visitors have been as follow: —On Monday, 
Tuesday, and Saturday, free days, 6,395; on Monday and Tuesday, 
free evenings, 6,377; on the three students’ days (admission to the 
public 6d.), 1,368; one students’ evening, Wednesday, 131. Total, 
14,271, From the opening of the Museum, 1,642,197. 


Foreten AND CoLos1at Jorrinas.— The Danish Government 
have just shipped at North Woolwich 28 miles of strong submarine 
cable, 14 miles of which contain six conducting wires, and 14 miles 
three conducting wires. These cables are intended to be laid down 
partly between Denmark and Sweden, and tly between the 

anish islands and the mainland. Messrs. W. TT Henley were the 
contractors, and Mr. Andrews was appointed by the Danish Govern- 
ment to supervise on their account.—A correspondent of the Moniteur 
de la Flotte, writing from Toulon, on the 3rd inst., is loud in his 
praise of the performances of the iron-clad frigate La Gloire. He 
Says that further trials have proved the great speed and general 
superiority of the vessel. La Gloire was perfectly ready to form 
part of the Imperial escort —British Columbia advices extend to the 
9th August. A silver mine is reported to have been discovered on 
the lower Fraser. Lead discoveries are also rted farther in the 
interior, containing about five per cent. of silver. Copper mines 
in blocks too large for removal, much the same as those upon 
Lake Superior, are said to have been discovered in enormous 

uantities. Altogether the accounts seem to be ex rated. — 

he Emperor Napoleon, during his progress through Savoy, has 
granted various large sums for purposes of local utility—300,000f. 
to the towns and communes of the department for the most urgent 
local improvements; 200,000f. for the opening of a new street at 
Chambéry; 500,000f. to meg as purchase money of its 
barracks and mil tary buildings ; ,000f. to a lunatic asylum at 
Bassens; 500,000f. to make Aix-la-Bains a first-class watering 
place.—The first South African Railway was inaugurated on the 
26th June last. It is termed the Natal Railway, and extends from 
the capital of the colony, Durban, to the Point. The whole enter- 
prise has been carried out by the colonists, without external 
pecuniary aid, and the greatest advantages are expected to 
from so safe and ready a means of communication from the in- 
terior with the coast. The engine used at the opening was manu- 
factured by Messrs. Carrett, Marshall, and Co., Deeds and appro- 
priately named the “ Natal.” Hundreds of wonder-stricken rs 
tried their speed with the marvellous steam-horse, but, of course, 
invariably soon retired from the contest. 


Raitway Procress.— The manner in which the pated 
districts of the country are now interwoven with railways is 
tolerably well understood by the public; but by a bill which has 
lately received the sanction of Parliament, an extension of iron roads 
has been granted which bids fair to prove a precedent of the highest 
importance to all large towns in thekingdom. At Burton-on-Trent, 
the great seat of the ale brewing trade, the increase of goods traffic 
has been so vast during the last few years weeny | now to 
800,000 tons annually) that some means of facilitating its trans- 
mission became absolutely necessary, and with that view the Mid- 
land Railway Company in the session 1858-9 promoted a line, which, 
making the circuit of the town, was calculated to remove in some 
measure the superabundant traffic (consisting chiefly of brewers’ 
drays, &c.) from the principal streets, Messrs. Samuel Allsopp and 
Sons, the eminent pale ale brewers, who have three distinct esta- 
blishments in Burton, occupying in all 40 acres, not feeling satisfied 
with the Midland scheme, opposed it in Parli t, dduced 
evidence to show that better lines might be laid down, and a saving 
of two miles effected. The Lords’ Committee, impressed with the 
importance of the subject, recommended that the Midland Company 
and Messrs. Allsopp should arrange their differences, and together 
promote a new bill. The Midland Company, fearing the opposition 
of the town to level crossings, only ventured to go for an extension 
of their line across one street. Messrs. Allsopp on the other hand. 
disregarding the narrow views of the inhabitants, asked, in a bill 
they premoted, to be allowed to relieve the streets of the whole of 
their traffic by means of two private railways taken across the 
streets, which would connect their old brewery with their lately 
erected new brewery, and their cooperage with both breweries. In 
the House of C the preamble of both bills was declared to 
be proved, after strong opposition on the part of the town; and by 
the advice of the committee the two bills were consolidated, and 
taken to the Lords in the shape of one bill promoted jointly by the Mid- 
land Company and by Messrs. 8. Allsopp and Sons. This united bill in 
its turn met with most vehement opposition from the town commis- 
sioners; but, after hearing evidence which extended over several 
days, the Lords’ Committee passed the bill, thus granting to Messrs. 
Allsopp and Sons powers which Parliament has never before given 
to any private firm. The bill received the royal assent on the 
25th ult., and will, no doubt, as already stated, form an important 
angen for all other towns suffering from over-crowded streets.— 
e8. 


Poputar Errors asout Frictrion.—It is seldom that the path 
to truth lies through error ; = probably many more have been led 
astray by the truism that “ friction is independent of velocity ” than 
would have been by the incorrect statement that “friction varies 
directly as velocity.” The popular error on this point arises from 
confounding force with power—two entirely distinct ideas. A simple 
illustration will render the whole subject clear. Suppose an iron 
sledge, without wheels, weighing 1,000 Ib., resting upon a railroad 
track, to be directly attached to the piston rod of a cylinder having 
an indefinite length. Let the area of the piston be 10 square inches. 
Experiment shows that, when dry iron rubs on dry iron, every 
1,000 Ib. weight requires a force of 150 Ib. to keep it in motion. 
Admit into the cylinder steam having a tension exceeding 15 Ib. 
per square inch; the pressure on the piston now exceeds 159 Ib. (the 
resisting force of the friction of the sledge), and the latter will 
to move with an increasing velocity. hen the velocity of 2 ft. pex 
second is obtained, reduce the tension of the steam to just 15 Ib. per 
square inch, and the pressure on the piston just equalling the re- 
sistance arising from friction, the sledge will continue te move with 
a uniform velocity of 2 ft. pet second. The force constantly ac' 
will be the pressure on the piston of 155 lb.; the power expend 
per second will be 150 lb. moved 2 ft. or 150 x 2 = 800 
** feet-pounds ” Vo second, corresponding to a consumption of 
10 X 2 X 12=240 cubic inches of steam of 15 lb. tension. Next in- 
crease the tension of the steam; this will cause an increase of velocit; 
of the piston and sledge. When the velocity reaches 4 ft. per second, 
again reduce the tension of the steam to 15 Ib. per square inch; the 
pressure of the steam on the piston then just eq the resistance 
arising from friction, and the dledge will continue to move with a 
uniform velocity of 4 ft. per second. In this case the force constantly 
acting will be the pressure on the piston of 150 lb.; the power ex- 
pended per second will be 150 Ib. moved 4 ft., or 150 x 4 = 600 feet- 

unds, corresponding to a consumption of 10 X 4 X 12 == 480 cubic 
nches of steam of 15 lb. tension. Now, compare the two cases. 
While the velocity is doubled, the force remains constant, but the 
power expended per second is doubled. Thus, it is evident that, 
while the resisting force exercised by friction is ey pe of 
velocity, the power requisite per second to overcome the resisting 
force of friction varies directly as the velocity. As, however, when 
the velocity is doubled, the time required to pass over a given space 
is reduced to one-half, we have for the passage over any = space 
a double power exercised during a halved time; the increase of 
power just cancelling the diminution of time. ‘This is true for all 
variations of velocity ; hence, though the power expended per second 
in overcoming friction fur any detinite space is independent of the 
velocity. As a general rule, then, in determining the cost of trans- 
portation from one place to another, so far as friction alone is con- 
cerned, we can neglect the velocity; but in determining the power 
requisite to drive machinery, we must the power necessary to 
overcome friction as v directly with the velocity.—Scientijic 
American. 

Tue Parent JournaAL.—We are somewhat in arrears with our 
specifications, but hope next week to overtake them. 
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THE PATENT JOURNAL. 
(Condensed Lrom the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 

1602, Jonn Jounson, Ashton-under-Lyne, Lancashire, ‘‘Certain improve- 
ments in jacquard machines.” 

1610. Tuomas L. Braynarp, New York, U.S., ‘ Imp’ n app 
for working, training, and levelling cannon on board of vessels, and in 
fortifications, redoubts, and other places.”-—A communication from John 
J. Walsh, New York, U.S.—Petitions recorded 8rd July, 1860. 

1786. Epwarp Harrisoy, WILLIAM BRADBURY, and James Buckey, Oldham, 
Lancashire, ‘‘ A certain imp d p or pound: asa 
substitute for gunpowder.”—/'etition recorded 24th July, 1860. 

1906, Wittiam CLARK, Chancery-lane, London, ‘‘ Improvements in tens 
or clogs, and coverings for the feet."—A communication from Madame 
Marie Célina Gobert née Lebrun, Paris.— Petition recorded 7th August, 1860, 

1912. Epwin Martin Tuornxton, Prooke-street, Holborn, London, ‘An 
improved rein-holder.”—/etition recorded 8th August, 1860. 

1946. Joun WILKINS, Essex-street, St. Peter’s, Islington, London, “ An 
improved inkstand.”—Petition recorded 11th August, 1860. 

1960, ALFRED Vincent Newton, Chancery-lane, London, ‘‘ Improvements in 
the mode of, and apparatus for, manufactaring packing for pistons and 
other parts of machinery.”—A communication from John Haven Cheever, 
New York, U.8S.—Petition recorded 13th August, 1860. 

1962, Groroz Lesiir, Mall, Hammersmith, Middlesex, ‘“‘ Improvements in 
preserving casks and apparatus connected therewith.” 

1966, JAMES LARK, Strood, Kent, ‘‘ Improvements in grinding cement and 
other substances, and in the machinery or apparatus connected therewith.” 
—Peitions recorded 14th August, 1860. 

2010. Huen Greaves, Bessborough-gardens, Pimlico, London, ‘‘ Improve- 
ments in the construction of railways, tramways, or tracks for carriages, 
and in the appliances for the conveyance of passengers, parcels, and letters 
thereby.” 

2012. Written Epwarp Greve, Wellington-street, Strand, London, ‘‘Im- 
rovements in apparatus for obtaining motive power, based upon the 
ydrostatic paradox.”—A communication from Louis Leygonie, Limoges, 
France. 

2014, CHaRLes EpMUND WiLson and Henry Groner Hacker, Monkwell- 
street, London, ** Impr ts in hinery for the facture of 
chenille.” 

2015, Epwarp Haut, Dartford, Kent, ‘‘ Improvements in machinery for 
grinding and smoothing glass.” 

2016, Moritz Jacosy, Nottingham, ‘* Imp nts in the facture of 
twist-lace in twist-lace or bobbin-net machinery.”—Petitions recorded 21st 
August, 1860. 

2018. Ropert West, Walsall, Staffordshire, ‘‘ Improvements in the con- 
struction of wet gas-meters.” 

2020. Josern Joztn and AvausTe Bout, Robert-street, Chelsea, Middlesex, 
“ Improvements in cigarettes and mouthpieces, and in apparatus used in 
manufacturing cigarettes.” —Pctitions recorded 22nd August, 1800. 

2025. JAMES Newnovuss, Farnworth, near Bolton-le-Moors, Lancashire, 
‘*Improvements in or applicable to certain machines for spinning and 
doubi:ing cotton and other fibrous materials.” 

2027. Epwarp ORANGE WILDMAN Wurrrnouss, Brighton, Sussex, ‘‘ Improve- 
ments in testing insulated conductors.” 

2029. WILLIAM WALTER CANNON and Ropert Jackson, Bolton, Lancashire, 
“Certain imy nts in hinery or apparatus for spinning cotton 
and other fibrous substances.” 

2030. Sir Joun Scorr Linu, Pall-mall, London, ‘ Improvements in blocks 
for building aoe 

2031. CuarLes Weiss, Huddersfield, Yorkshire, ‘‘ Improvements in the 
manufacture of cloth, and in preparing and cleaning woollen flock.”—A 
communication from Frederick Samuel Brittan, Murray-street, New York, 
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U.S. 

2032. WinttAM Spence, Chancery-lane, London, ‘‘ Improvements in padlocks 
and keys for the same.”—A ication from Sol Andrews, Perth 
Amboy, Middlesex, New Jersey, and Thomas Morrell, New York, U.S. 

2033. JkAN Hector Cuampon Lacroisape, Boulevard St. Martin, Paris, 
** An improved apparatus for heating tailor’s irons and other irons, also 
for phe and other heating purposes, with irons adapted to be used 

therewith.” — Petitions recorded 23rd August, 1860. 

2034. Ricuarp Roms Beavey, Manchester, “ Impr ts in shirt-fronts.”’ 

2036. WILLIAM K8eNn, Horton, near Slough, Buckinghamshire, ‘‘ Improve- 
ments in castors.” 

2037. Henry Prirty, Victoria-grove, West Brompton, London, ‘ Improve- 
ments in apparatus used to damp paper for copying letters and other 
documents.” 

2038. ANTOINE Hatter and Francoise Decornck Wipow Dovarp, Rue de 
Malte, Paris, ‘‘ Improvements in the manufacture of flexible tubes for the 
conveyance of water, illuminating gas, or other fluids.” 

2039, STEPHEN GREENWOOD, Butterfield-place, Cropper-lane, Bradford, York- 
shire, ‘‘ Certain improvements in looms for figure weaving.” 

2040, Freperick Lambe, Cushion-court, Old Broad-street, London, “ Im- 
rovements in the construction of certain parts of oil-lamps and other 
amps.”—A communication from Henry Coulter, Philadelphia, U.S. 

2041. Anprew Barciay, Kilmarnock, Ayrshire, N.B., * Improvements in 

pumping engines.” 

2044. Wittiam CLARK, Chancery-lane, London, “‘ Improvements in apparatus 
used in reproducing designs in tapestry or woolwork.”—A communication 
from Mr. Charles Louis Roguier, Paris. 

2045. Jutian Joun Reuvy, York-street, Portman-square, London, “‘ An 
improved construction of screw-propeller.” 

2046. Grones Kersuaw, Upton-cottage, Slough, Buckinghamshire, “ Im- 
provements in the construction of medico-electric surfaces.”— Petitions re- 
corded 24th August, 1860, 

2047. Witu1aM Tuomson, LL.D., Glasgow, Lanarkshire, N.B., and FLEEMING 
JENKIN, Stowting, Kent, ‘ Improvements in the means of telegraphic com- 
munication.” 

2048. Groner Daviss, Serle-street, Lincoln’s-inn, London, “Certain im- 

rovements in the construction of bomb-shells.”—A communication from 
illiam Rice, Philadelphia, U.S. 

2060. JonatHsaN Newa.t, Dukinfield, Cheshire, “ Certain improvements in 
gy for transferring the latent heat of steam to water or other fluids.” 

2051, Jonn WiLkes, THoMAs WILKES, and GILBERT WILKES, Birmingham, 
** A new or improved method of pt paren, ae for electric telegraphs, 
and for such other uses as the same is or may be applicable to.” 

2052. Epwin Tuomas TaumMan, Old Burlington-street, London, “An im- 
proved method of cleansing and purifying gutta-percha, and other like 
substances, and their compounds, and an improved apparatus to 

employed therein.” 

2053. ALFRED Vincent Newton, Chancery-lane, London, ‘An improved 
mode of treating hides and skins preparatory to the tanning process.”—A 
communication from A. D. Lufkin, Cleveland, Ohio, U.S. 

2055. Ropsrt Jonson, Dudley, Worcestershire, and James Ransome, Ipswich, 
Suffolk, “ Imp ts in apparat w in producing moulds for 
casting.” 

2056. Joun Cuatrerton, Highbury-terrace, and WiLLovGHBy Situ, Pown- 
hall-road, Dalston, London, *‘ Improvements in the manufacture of tele- 
graphic cables."—/etitions recorded 25th August, 1860, 

2058. Marc ANTOINE FRANCOIS MENNONS, Rue de I'Echiquier, Paris, ‘‘ Im- 
provements in salt-cellars, pepper-castors, and similar utensils.”—A com- 
munication from Mr. J. B. L. Laine, Paris. 

2059, Wintiam CuaRK, Chancery-lane, London, ‘Improvements in fire- 
arms.”"—A communication from Mr. Charles Claude Etienne Minié, 
Boulevard St. Martin, Paris. 

2060. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improv:ments 














2074. CHARLES WILLIAM SIEMENS, Great Westminster, London, 
“Improvements in engines to be worked y the iternate expansion and 
contraction of steam and other elastic fluids.’ 

2076. Epwin Euis, St. Ann’s, Well-road, and WiLL1aM Repaate, Nottingham, 
a Improvements in apparatus employed in bobbin-net, or twist-lace ma- 
chines.” 

2077. BensamIn Hirst, Leeds, Yorkshire, ‘‘ Improvements in the construc- 
tion of steam and other engines.” 

2078. MicuaBL Joun Hayes, Marlborough-street, Bristol, “‘ Improvements 
in the manufacture of driving-straps.” 

2079. CaLes Kitner, Georoe Kitwer, WILLIAM KILNeER, and Joun KILNER, 
Providence Glass Bottle Works, Thornhill, Lees, near Dewsbury, Yorkehire, 
“Imp ts in the facture of glass bottles, and the apparatus 
connected therewith.” — Petitions recorded 28th August, 1860. 

2081. Ricard Vines, Great College-street, Camden-town, London, “ Self- 
acting transverse floats for the propelling of steam vessels without any 
backwater.” 

2085. WiLLtAM Henry Wary, Birmingham, and Witt1aM Instone, Wolver- 
hampton, Staffordshire, ‘‘ A new or improved lamp.” 

2087. WILLIAM Epwarp Newton, Chancery-lane, London, ‘“‘ Improvements 
in the manufacture of iron and steel.”—A communication from Ebenezer 
Green Pomeroy, New York, U.S. 

2089. Sir Perer Farresrrn, Leeds, Yorkshire, “ Improvements in the con- 
struction of rollers used in machinery for preparing hemp and flax.”— 
Petitions recorded 29th August, 1860, 








Invention protected for Six Months by the Deposit of a Complete 
. Specification. . 


2100, WiLttamM Scorr UNDERHILL, Newport, Shropshire, “‘ Improvements in 
the manufacture of iron fencing or lattice.”—Deposited and recorded 30th 
August, 1860. 


Patents on which the Stamp Duty of £50 has been Paid. 
2350. EDWARD LAVENDER, Aston-street, Limehouse, Middlesex.—Dated 9th 
September, 1857. 
2349. Leon Louis Honore Bertov, Rue d’Hauteville, Paris,—Dated 9th 
September, 1857. 


Patents on which the Stamp Duty of £100 has been Paid. 


2039. Gage Sticknry, Hanover-street, Pimlico, London.—A communication. 
—Dated 3rd September, 1853. 

2040. Gags Stickney, Hanover-street, Pimlico, London.—A communication. 
—Dated 3rd September, 1853. 

2058. Davip LAw and Joun Inauis, Glasgow, Lanarkshire, N.B.—Dated 
7th September, 1853. 


Notices to Proceed. 

1098. Groner Bower, Droylesden, Laneashire, ‘‘ Certain improvements in 
metallic pistons.”— Petition recorded 1st May, 1860. 

1107. Matuizu Bonnor, Eurville-town, France, “ Improvements in ma- 
chinery for rolling bar-iron, steel, and other metals or malleable matters.” 
Petition recorded 2nd May, 1860. 

1116. Henry Resp, Lee, Kent, ‘Improvements in hoops for hooping casks, 
barrels, and such like articles.” 

1118. Timorny Raton, Manchester, “ Impr ts in the apparatus 

ployed in the facture of cap or bonnet fronts.” —Petitions recorded 
4th May, 1860. 

1122, Epwin Harpon, Stockport, Cheshire, and Lez Leg, Manchester, 
** Certain improvements in finishing woven fabrics.” 

1124, JosrpH Grimonp, Dundee, Forfarshire, N.B., ‘‘ Improvemeats in 
weaving.” 

1127. ABRAHAM TWEEDALE and Joun TWEEDALE, Healey-hall, near Rochdale, 
and SaMvEL TayLor, Rochdale, L hire, ‘* Imy ts in temples 
for looms, and in indicating the number of picks made in such machinery 
for a given length of cloth.” — Petitions recorded 5th May, 1860. 

1138. Water Evans, Derby, “ Improvements in hinery for polishing 
yarns and threads,” — Petition recorded 8th May, 1860. 

1151. WittiaM Becketr Jonsson, Manchester, ‘* ts in steam 
engines and boilers, and apparatus connected therewith.”— Petition recorded 
9th May, 1860. 

1172. WittiaM Brown and CHARLES NEALE May, Devizes, Wiltshire, 
“* Improvements in brick-making machines.” 

1173. Tuomas Nasmytu, Rue de l’Etoile, Brussels, “Improvements iu taps 
and valves.”—A communication from Charles Bacqueville, Quai de la Haute 
Deule, Lille, France.—Petitions recorded 11th May, 1860. 

1197. Sinas C. Satispury, Essex-street, Strand, London, “An improved 
mode of, and apparatus for, churning butter."—A communication from 
George W. Mears, New York, U.S.— Petition recorded 15th May, 1860 

— Joun Grant, Glen Grant, Morayshire, N.B., ‘‘ Improvements in break- 
waters." 

1208. WiLLIAM Epwarp Newroy, Chancery-lane, London, “ Improvements 
in locks for safes, doors, and other pur; .”"-—A communication from 
Lyman Derby, New York, U.S.—etitions recorded 16th May, 1860. 

1226. WILLIAM GeEvrs, Caledonian-mills, New Wharf-road, Battle Bridge, 
London, ‘‘ Improvements in saw-mills.”—Petition recorded 17th May, 1860. 

1237. WILLIAM EDwaRD Newton, Chancery-lane, London, “ Improvements 
in looms for weaving carpets and other looped and pile fabrics."—A com- 
munication from Charles Crossley, New York, U.S. 

1238. WiLLIAM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in printing-blocks for printing fibrous and textile fabrics.”—A communi- 
cation from Thomas Crossley, New York, U.S.—Petitions recorded 19th 
May, 1860, 

1241. CHaRLes JoserH DE Meyer, Brussels, ‘Improvements in piano- 
fortes.” — Petition recorded 21st May, 1860. 

1265, Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improvements 
in machinery or apparatus employed in spinning.”—A communication from 
Edmund Victory, Watertown, Jefferson, New York, U.S. ~ Petition recorded 
22ad May, 1860. 

7 —— Cavanaau, Kensington, Middlesex, ‘‘ Improvements in lock 
spindles.” 

1273. PierRe Ernest Cukvauier, Boulevard St. Martin, Paris, “An im- 
proved table-stand for the support of glasses and other articles.”— Petitions 
recorded 23rd May, 1860. 

1287. Ropert CaLvert CuarHamM, Walker, Northumberland, and RicuarD 
Cait, Gateshead, Durham, ‘Improved deodorising agents.”— Petition 
recorded 24th May, 1860. 

1292, ERMBLINDE DE BLock-Srevens, Antwerp, Belgium, “ Improvements in 
ladies’ stays.”"— Petition recorded 25th May, 1860. 

1316. Rev. Henry Move, Fordington, Dorsetshire, and James BANNER, 
Exeter, Devonshire, ‘‘ Improvements in the nature and construction of 
closets and commodes for the reception and removal of excrementitious and 
other offensive matter, and in the manufacture of manure from thence.” — 
Petition recorded 28th May, 1860. 

1336. WitL1aM Epwarp Newton, Chancery-lane, London, ‘Certain im- 
or ts in hinery for preparing and spinning hemp and similar 
brous materials."—A communication from Joseph Compton Todd and 
Philip Rafferty, Paterson, Passaic, New Jersey, U.S.—Petition recorded 

30h May, 1860. 

1348, CHARLES CLAY, Walton Grange, Wakefield, Yorkshire, ‘Improve- 
ments in implements for scarifying and grubbing or cutting up weeds, and 
otherwise cultivating land.”—Petuion recorded 31st May, 1860, 

1496. E>warD BRAINERD WEP, Great George-street, Westminster, London, 
* Improvements in breakwaters and piers.”—Petition recorded 20th June, 




















1860. 
1666, WILLIAM KeMBLR Haut, Cannon-street, London, “ Improvements in 
gas regulators.”"—A communication from Calvin T. Herring, St. Louis, 





in the manufacture of shect tin, and in the machinery or apparatus employ 
therein.”—A communication from Frangois Paulin Eugéne Massiére, Paris. 

2061, Joun ArRnowsMITH, Bilston, Staffordshire, ‘* New or improved sash- 
iron for conservatories and other structures, made principally of glass, and 
also for windows and skylights, and other like purposes.” 

2062. Gores Tomuinson Bousrigip, Loughborough Park, Brixton, Surrey, 
“ Improvements in thrust-bearings for propeller-shafts, and for other pur- 

es." —A communication from E. 8. Renwick, Broadway, New York, U.S. 

2063, George TomMLiNson BousFikLp, Loughborovgh Park, brixton, Surrey, 
“Improvements in building water craft.”—A communication from E, 8. 
Renwick, Broadway, New York, U.S. 

2064. Groros Tomuinson Bovusrigtp, Loughborough Park, Brixton, Surrey, 
** Improvements in pe | boxes, and the packing thercof, for the piston- 
rods of steam engines, and for other * amamliatags communication from 
EK. 8. Renwick, Broadway, New York, U.S. 

2965. Gorge TOMLINSON BousrisLy, Loughborough Park, Brixton, Surrey, 
‘* Improvements in surface blow-offs for steam boilers.”— A communication 
from E. S. Renwick, Broadway, New York, U.S. 

2066, RICHARD ARCHIBALD Brooman, Fleet-street, London, ‘ Improve- 
ments in melodeons and similar keyed musical instruments.”"—A commu- 
nication from Joseph Poole Pirsson, New York, U.S. 

2067. Cuaupgs Louis Piaton, Lyon-town, France, ‘‘ M 'Y Or app 
for washing yarns and other textile fabrics or materials in skeins.” 

2069. ALFRED Vincent Newton, Chancery-lane, London, ‘‘ Improvements in 
— ss communication from Iverson Wilson Knapp, New 

ork, U, 

2070, Coun Maruer, Salford, Lancashire, ‘‘ Improvements in gas-singeing 
—— Petitions recorded 27th August, 1860. 

2071, Peter Errgrtz, Manchester, ‘ Imp ts in hinery or ap- 
paratus for making bricks, tiles, and similar arti and in apparatus for 
trans ng the same, which improvements are applicable for the 
utilising of turf peat, coal dust, or similar substances.” 

2072. Jacop Henry Ravcuirrr, Oldham, Lancashire, ‘“‘ Improvements in 
lubricating cans or vessels,” 

2073. HENRY Maxalort, Preston, Lancashire, ‘“ Improvements in fire- 
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U S.—Petition recorded 11th July, 1860 

1763. HENRY WILLIAM PouLTER, Thayer-street, Manchester-square, London, 
“ Improvements in the arrangement and construction of printers’ composing 
cases, and in the frames used therewith.”"—Petuign recorded 20th July, 


1860. 

1844, FRANCIS WILLIAM SEARLE, Coleman-street, London, ‘‘ An improved 
apparatus for firing information at doors and places of business.”—/etition 
recorded 30:h July, 1860. 

1906, WiLLIaM CLARK, Chancery-lane, London, ‘‘ Improvements in pattens 
or clogs and coverings for the feet."—A communication from Madame 
Marie Celina Gobert née Lebrun, Paris.— Petition recorded 7th August, 1860. 

1910. CHARLES STEVENS, Welbeck-street, Cavendish-square, London, “ An 

proved plant protector.”—A ication from Jules Romiguiére, 
Rue Laffite, Paris.— Petition recorded 8th August, 1860. 

1960, ALFRED VincENT NEwToN, Chancery-lane, London, “ Improvements 
in the mode of, and apparatus for, manufacturing packing for pistons and 
other parts of machinery."—A communication from John Haven Cheever, 
New York, U.S.—Petitwn recorded 13th August, 1860. 

1995. Goren Nimmo, Glasgow, Lanarkshire, N.B., “ Improvements in the 
manufacture of steel.” 

1996, Ropert Reap, jun., Havelock-street, Leicestershire, “T. 
in the manufacture of waterproof fabrics permeable to air.”—Pelitions re- 
corded 17th August, 1860, 

2011. Joun Neal, Birmingham, “ A new or improved mixture or composition 
for fumigating plants, and thereby conoerag insects infesting the said 
plants.”— Petition recorded 21st August, 1860, 

2032. WILLIAM Sprnce, Chancery-lane, London, “I ts in p 
and keys for the same.”—A communication from Solomon Andrews, Perth 
Amboy, Middlesex, New Jersey, and Thomas Morrell, New York, U.S.— 

2052, Eowin Twouas Tonean "Old Burli gton-street, Londo 

2052. RUMAN, urlin -street, London, “An im- 
proved method of cleansing and purifying gutta-percha, and other like 
peer ome «Med their compounds, an improved apparatus to be 

2063, AuYRup Vincent Nawrox, Chancery-lane, London, “An improved 
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mode of treating hides and skins ry to the tanning — 
A communication from A. D. Li Cleveland, Ohio, U.S.—Petitions re 
corded 25th August, 1860. : 

2062, Gzorcr TomLInson BousFiELD, Loughborough Park, Brixton, Surrey, 
“ Improvements in thrust-bearings for propeller-shafts, and for other = 

.”’—A communication from E. 8. Renwick, Broadway, New York, U.S. 

2063. Gzorce ToMLINSON BousFigLp, Loughborough Park, Brixton, Surrey, 
“Improvements in building water-craft.”—A communication from E. 8. 
Renwick, Broadway, New York, U.S. : 

2064. Gzorox TomLInson Bousrizip, Loughborough Park, Brixton, Surrey, 
“ Improvements in stuffing boxes, and the packing thereof, for the piston- 
rods of steam engines, and for other +’ (a communication from 
E. S. Renwick, Broadway, New York, U.S. f 

2065. Georez ToMLINSoN BousFiRLD, Loughborough Park, Brixton, Surrey, 
“Improvements in surface blow-offs for steam boilers.” —A communication 
from E. S. Renwick, Broadway, New York, U.S. 

2070. Coin Marugr, Salford, hire, “* Impr ts in gas-singeing 
apparatus.” — Petitions recorded 27th August, 1860. 

2362. James HARRISON, Red Lion-square, London.—Dated 10th September, 
1857. 

2371. CHarLes Luna@uey, Deptford Green Dockyard, Kent.—Dated 11th 
September, 1857. 
2414. WiLLiaM SmitH, Salisbury-street, Adelphi, London.—A communica- 

tion.—Dated 18th September, 185: 





2357. WitLiaM JAMIESON, Ashton-under-Lyne, Lancashire.—Dated 10th 


September, 1857. Y : 

2363. WILLIAM Crorts, Lenton-terrace, Park Side, Notlinghamshire.—Dated 
10th September, 1860, 

2367. JAMES MILLS, Manchester.—Dated 11th September, 1857. 

2338. Geor@x JOSIAH MACKELCAN, Falcon-street, Falcon-square, London.— 
Dated 8th September, 1857. ; 

2358. James Fenton, Low Moor, WILLIAM THOMSON, jun., Wakefield, 
and Tuomas SNowDoN, Middlesbro’-on-Tees, Yorkshire.— Dated 10th 
September, 1857. é 

2395. THOMAS SIDEBOTTOM ADSHEAD, Staleybridge, Cheshire, and JOHN PLATT, 
Oldham, Lancashire.—Dated 16th September, 1857. 

2758. WILLIAM Suirups, Salford, Lancashire.—Dated 30th October, 1857. 


2060. Weston GrimsHaw and ELLs RowLaND, Morseley, Antrim, Ireland 
—Dated 7th September, 1853, 


And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 








list of Specifications published during the week ending 
_ 8th September, b 

245, Gd. ; 246, 10d. ; 248, 3d.; 249, 7d.; 251, 3d.; 256, 4d. ; 257, 1s, 4d. 
258, 8d. ; 259, 1s. 1d.; 260, 1s. 10.; 262, 3d.; 263, 3d. ; 264, 3d. ; 267, 4d. 
269, 3d. : 270, 3d. ; 271, 3d.; 272, 3g.; 273, 3d.; 274, 4d.; 275, 10d.; 276» 
10d. ; 277, 33. ; 278, 8d. ; 279, 7d.; 280, 6d. ; 281, 3d.; 282, 6d. ; 283, 3d. + 
285, Is. 4d. ; 287, 3d.; 288, 6d. ; 289, 6d. ; 290, 3d.; 291, 3d.; 292, 6d.; 
298, 4d. ; 294, 3d. ; 295, 6d. ; 296, Od, ; 297, 1ld.; 298, 4d. ; 299, 6d. ; 300, 
8d. ; 301, 7d. ; 302, 7d. ; 308, 3d,; 304, 3d.; 305, 3d.; 306, 1s, 5d. ; 307, 
6d. ; 308, 3d. : 309, 3d. 


*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennet Woodcroft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 
The Sollowing iptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 


CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, c. 
439. Q. Fitopanti, Bologna, ‘‘ Storing up the motive power of cheap or costless 
Sorces.”—Dated 17th February, 1860. ; 

According to this invention the inventor proposes, First, by some costless 
or cheap force, such as wind, the tides, or a waterfali, to wind round one or 
more cylinders an extended bandage, or a series of bandages of india-rubber ; 
then to carry this cylinder or cylinders to the place where the work is to be 

rformed, but where no other moving power, or only a dearer one, could 

applied. There the elastic bandage of caoutchouc is to be allowed to un- 
wind itself from the cylinder, and to wind itself around another cylinder 
without tension. The successive shrinking of the distended bandage to its 
more natural dimensions unfolds a quantity of force equal to the quantity 
of force which was communicated to it by the original mover, bating the 
loss occasioned by friction and other causes, so that if both cylinders are 
properly connected together, they will both be compelled to turn, and 
through either of them the motion can be easily applied to the work for 

which it is required.— Not proceeded with. 
445. P. Lavenas, Lyons, “‘ Obtaining motive power by compressed air, and by 
its i nd ding pressures."—A communication.—Dated 17th 














a 
February, 1860. A . 
The important feature of this invention is the causing air to pass in 
succession through several orifices, so as to obtain a progressive increase of 
pressure, 
456. J. Morrat, Ardrossan, Ayrshire, “ Steam-boiler furnaces.” —Dated 20th 
February, 1860. 
_ This invention relates to the application to steam-boiler furnaces of 
improved arrangements or ap tus for preventing smoke, and for render- 
ing the combustion of the fuel nerally more complete and efficient. And 
the invention consists in inserting along the middle or longitudinal centre 
line (from front to back) of each furnace a series of air ducts, which pass 
through the fire and grate, and, receiving the air from the ash pit, discharge 
it above the surface of the burning fuel. It is preferred to shape these air 
ducts so as to discharge the air laterally and downwards from the burn- 
ing fuel, and they may be conveniently formed by means of fire blocks, 
or cast-iron framing shaped in a suitable manner.—Not proceeded with. 


495. J. REDFERN, Cumberland-road, Southsea, “ Impr ts in the construc- 
tion of steam boilers Jor increasing the durability thereof, and also for 
economising fuel.” —Dated 23rd February, 1860. 

Instead of allowing the heat from the fire box to pass direct through the 
tubes, as, for example, ordinarily practised in the boilers of marine engines, 
the patentee proposes to make the fire box in two or more separate parts, 
and to have as many fire boxes in one boiler as may be required, extending 
the whole depth or length of the boiler ; over the crown of each fire box is 
a thin water space, the upper side of which is a flue or flues, along which 
the heat from the fire passes, entering said flue or flues at the back end of 
the fire box or back end of the boiler; the heat again passing by a cross 
flue at the front of the boiler, and entering the tubes thereof passes along 
them; the flues are intended to be entirely surrounded by water. By thus 
constructing multitubular boilers, the fire is brought more directly into 
contact with the entire body of the water in the boiler than in multitubular 
boilers as heretofore constructed, and, consequently, by these improvements 
a saving of fuel is effected ; and by thus uniformly distributing the heat 
through the boiler, and causing it to travel three times the length thereof, 
the tubes and back tube-plate of the boiler are not liable to be burnt at 
those parts where incrustation has taken place. 

498. T. Dgan, J. KNow es, and T. KNow.es, Manchester, “‘ Motive power.”— 
Dated 24th February, 1860. 

According to this invention, instead of the ordinary cylinder and piston 
for giving motion to the first moving power by means of steam or other 
agent, the inventors use or employ a double tube or slide tube with a cross 
resisting plate in or about the centre thereof, on which the steam or other 
motive agent acts above and below it, thereby giving the necessary up-and- 
down motions in vertical engines, but the same principle will apply to 
horizontal or diagonal engines.— Not proceeded with. 

500. S. Rogerts, Hull, ‘* Steam*engines.”— Dated 24th February, 1860. 

The object of this invention is to construct steam engines in such a 
manner that they may generate their own steam, entirely dispensing with 
the ordinary boilers, or those at present in use. The patentee places on 
each side of the furnace a steam cylinder, or one cylinder only may be used. 
Above the furnace (springing from each side in an oblique line towards the 
upper part) are two flat metallic steam pipes or spaces running back to the 
depth of the fireplace, into which the water is from the pump, and 
allowed to enter each space alternately by meaus of a slide-valve box c 
with water, which is to be so lated as to allow only the required 
quantity of water to pass. This space being heated to a very high tempera- 
ture, instantly converts the small quantity of water therein into steam, 
which then passes into the cylinder on one side of the fire, when, by tl e 
time the piston has been driven back to its destination, the slide valve alluws 
the water to enter the steam space on the opposite side, and so on alternate y, 
thus producing the desired effect. 

509. S Barcuay, Kilmarnock, ‘‘ Pumping engines.”—Dated 2th February, 

This invention relates to the soem and construction of steam 
engines which are more particularly applicable to the raising of water from 
mines and other similar Under one modification the cylinder of the 
engine is arranged at the side of the mouth of the shaft of which the water 
is to be raised. The cylinder is bolted down to a suitable construction or 
foundation, and is placed upon this so as to stand quite clear of the mouth 
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of the shaft ; or it may project to a small extent over it. The piston rod 
is connected to an overhead ; the connection to this beam is not made 
at the centre, but at such a distance from the end as to allow of the front 
extremity overhanging the mouth of the contiguous shaft, and admit of the 

connection of the pump rods thereto. e other portion of the beam, 
which may be about three of its length from the point of connection 
with the piston rod, extends backwards away from the mouth of the shaft, 
the extremity of the beam being jointed to a vertical rocking shaft which 


patentee terms the manure holder or box. Through the periphery of 
cylinder is a series of holes I gp es communicating with the 
interior of the compartments ; a portion of the periphery is cut and hinged 
so as to form a lid or door, upon opening which access may be had to each 
compas this lid is perlo in a similar manner to the other portions 
of the holder or box. number of slips or metallic bands, which the 
patentee calls lators, having rows of holes perforated in them similar to 
those in the holder, slide within the interior of it in such a way that in one 





serves to sustain the overhanging end. The air pump is con ly 
arranged between the cylinder and the end rocking shaft, the pump rod 
being connected to the beam overhead. In engines in this manner 
the pump rods are connected directly to the overhanging portion of the 
beam, so that they are perfectly free from any obstruction, and may be 
readily disconnected without interfering with any part of the engine, which 
is wholly out of the way of the pumping gear. — Not proceeded with. 
527. T. SitveR, Philadelphia, and J. Hamiuton, Glasgow, ‘‘ Apparatus for 
——- 1 ned the speed of steam and other engines.”—Dated 25th 
This invention consists in mounting balls or other weights upon lever 
arms, so that they shall revolve around a central axis, the levers being at 
right angles to the central spindle, and be free to vibrate tagentially, such 
vibration or motion being parallel to the plane of rotation or motion. 


Crass 2.—-TRANSPORT. 

Includirg Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §C. 

552. Pa F. Lyncu and J. Tynan, Liverpool, “ Boats.”—Dated 29th February, 


This invention relates to the construction of boats suitable for ships’ pur- 
poses, yachts, race-boats, and other small craft ; to the ——— thereto 
of a raised covering of flexible material to prevent its being swamped by 
the waves, to shelter ngers from the cold, and to catch rain water ; and 
to the construction and application of a novel and cen pag heen op self- 
steering apparatus to be affixed to a model boat intended to be sent adrift 
from a vessel in distress, or in danger of being wrecked, and in which would 
be placed any written d t deem 'y to guide a vessel to the 
one in danger ; a black flag at the masthead of the small boat would attract 
attention.—Not proceeded with. 

658. G. RANKEN, Bathurst, New South Wales, “‘ Paddle wheels.”—Dated 29th 
February, 1860. 





For the —— of this invention each of the float-boards or paddles is 
formed with flanges at its two side edges, and also at its inner edge, such 
flanges protruding beyond the front and back surfaces of ‘each float-board 
or paddle. In place of the float-boards or paddles heing fixed to the fram- 
ing, each of them is mounted on an axis, so as to be capable of a short 
extent of movement thereon, so that, when the front end or edge of a float- 
board or paddle strikes the water, such front end gives way till the inner 
edge or end comes against a stop, and is thereby retained from moving 
further, and it then acts as a fixed paddle or float-board, but with flanges at 
the sides and inner end. 


Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


467. P. J. Weerts, Verviers, Belgium, “ Improvements in the preparation of 
stuffs in general.”—Dated 21st February, 1860, 

This invention relates to giving to stuffs or fabrics made wholly of wool, 
or bog A of wool and partly of cotton, or partly of wool and partly of silk, 
and to fulled and milled cloths and woollen fabrics in general, more supple- 
ness or pliability, and to make them more soft, clean, and bright in colour 
than hitherto, and consists in submitting the said fabrics to the action of a 
dressing machine, in which the dressing rollers are covered with sand, 
emery, powdered glass, or stone, iron or steel filings, or any suitable similar 
polishing substance. The employment of this improved method of dressing 
—- on the cloth or fabric the effect of brushing as obtained by the 

rushing machine. This operation may be performed in the dressing, or 
when the cloth or stuff is entirely finished. The same result is also obtained 
on und cloth as on finished cloth, closely sheared or otherwise, with- 
out softness, and without injuring or weakening it as by the re-napping 
process. If a woollen fabric has its nap matted together, or irregularly 
placed, the ntee it through the rollers of one of the machines 
until its nap is thereby entirely unmatted, and he then slightly shears it. 
481. een, Philadelphia, “Looms for weaving.” —Dated 22nd February, 


This invention relates to a peculiar construction and arrangement of self- 
acting —. for letting off the warp, and maintaining it at a uniform 
tension during the process of weaving, which process is equally applicable 
to ordinary hand or power looms, whether for weaving plain or figured 
goods, and to knitting or lace making es, where delicate warp th 
are used, According to this i tion it is proposed to employ an escape- 
ment or pallet wheel fitted on to the end of the beam, and regulated 
in its movements by means of a pallet lever provided with two teeth. This 
lever is so weighted as to keep the lower tooth in contact with the teeth of 
the pallet wheel, whilst the upper tooth of the lever is held out of contact 
therewith. On the upper end of the pallet lever is an arm, to which is 
hung a horizontal lever, one end of which extends towards the rear of the 
lathe, and the other passes beneath one of two weighted levers, placed in- 

vidually on cach side of the loom. The weights of these levers are made 
to slide so as to regulate their downward pressure. The free ends of the 
weighted levers carry a pressure bar which ts them together, an 
bears upon the warp as it passes over two rollers above the warp beam, and 
depresses it between them. On the rear side of the lathe is fitted a projec- 
tion or finger which strikes during the back motion of the “‘ beat up” the 
front end of the horizontal lever or arm above referred to, when that end 
is lowered sufficiently to come under its influence, but when elevated the 
finger or projection freely beneath the lever without acting upon it. 
The warp is “‘ let off” intermittently—that is, after that portion depressed 
between the rollers has been taken up by the work beam ; when this occurs, 
the depression of the front end of the horizontal lever, caused by the 
a rising of the rear end as the warp is taken up between the rollers, 

rings the front end under the action of the projection or finger of the 
lathe, which, on its back stroke, strikes the end of the horizontal lever or 
arm, and liberates the lower tooth of the pallet lever, at the same time 
momentarily engaging the upper tooth with the pallet wheel on the warp 
, to turn the extent of one tooth of the pallet wheel, and “‘ let off” a 
fresh length of warp, which is again depressed by the pressure bar; and 
ighted levers, bet the rollers and the descent of the weighted levers, 
elevate the front end of the horizontal arm or lever again, so as to throw it 
out of the action of the projection or finger of the lathe. The lower tooth 
of the pallet lever is again brought by the weight attached thereto into con- 
tact with the pallet wheel, and checks its further rotation until the warp 
between the rollers is worked up, when the operation of ‘‘ letting off ” is 
repeated as before. It is obvious that this mechanism, suitably modified, 
may be applied to other than ordinary weaving looms, and may be found of 
great service in lace frames, and knitting machines, where it is important 
pan the delicate warps employed therein should not be subjected to unequal 

strains. 
490. J. Borromury, Laister Dyke, near Bradford, Yorkshire, “* Apparatus used 

in spinning fibrous substances.” —Dated 23rd February, 1860. 

The object of these improvements is to attain facility in spinning with 
high velocities. For this purpose the inventor encloses the coat, 
whether for —- or fly spindles, in cases or chambers which may have glass 
or other suitable fronts, and he withdraws the air therefrom so as to reduce 
the atmospheric effect, and, if desired, he heats the chambers that are thus 
formed.— Not proceeded with, 


494. J. Praa, Leicester, ‘* Battens employed in weaving.” —Dated 23rd February, 
1860. 











This invention consists in a new construction and method of action of 
the battens or lays in weaving, whereby a shorter shuttle may be used, 
more speed obtained, and a greater number of pieces produced in a given 
space, than heretof patentee constructs the battens or lays in two 
or more parts, capable of being moved towards and from each other in a 
longitudinal direction by cams, or racks, and pinions, or both, or by any 
other suitable motions. While the movable parts are approaching each 
other, the shuttles are carried forward between the warp threads by the 
rack and pinion motion, and when the movable parts are at the end of 
their travel, the shuttles are carried through the remaining portion by the 
continued operation of the rack and pinion motion, passing from one 
movable part to the other; the space across which the shuttles are so 
thrown is thus much diminished e movable parts having completed their 

proaching motion, immediately recede ; another shed is then formed, and 








Pp one row of holes in a slip or lator coincides with a row in the 
cylinder, thus permitting the escape of any small substances contained 
within the com mts of the cylinder; but by urging the slip to the 
right or left the coincidence of holes is gradually destroyed, and the com- 
munication between the exterior and interior of the cylinder cut off. The 
drum is supported on spindles let into both ends of the cylinder, or it may 
be mounted upon an axis passing through it. The whole is mounted upon 
two wheels, or it may be supported by only one, and thereby made to 
revolve. Underneath the manure box or cylinder, and suppported freely on 
the axis or spindles of the latter, is the distributor. The sectional form of 
this will vary and depend upon the mode in which the manure is to be dis- 
tributed, that is to say, whether it is to be sown cast, or in rows, or 
dibbled, as in each case it will take the usual well-known forms adapted for 
these ; generally the sectional outline will be conical, tapering downwards, 
and terminating in a small slit or opening of sufficient width to allow the 
manure to pass, guano or other manure being introduced through the 
opening formed by the lid into the compartment within the cylinder, the 
machine is put in motion either by manual or horse-power, and the manure 
box is thus caused to rotate on its axis. The slips or regulators which 
project a little beyond the ends of the cylinder are thereby moved, so 
that the apertures within them coincide more or less with the hole in the 
cylinder ; the manure now falls through the open holes into the suspended 
distributor, and is thrown over the land through the slit at the apex. The 
ends of the regulators may all be connected her by means of spindl 

which in turn may be actuated by a cam and hand-lever, or any other well 
known device, so that they can at any moment be thrown in or out of action. 





Ciass 6.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
inn ttn, Grae, laldne. 


419. J. G. Jenninas, Holland-street, Blackfriars, London, ‘ Water-closets, 
urinals, &c.”—Dated 15th February, 1860. 
The documents relating to this invention are with the law officers under 
objection, and cannot at present be seen. 


424. W. H. Eukin, Belvedere-road, Lambeth, ‘ Window frames and sashes,’ — 
Dated 16th February, 1860. 

According to this invention the portion technically called the pulley style 
is made loose, being kept in its place, and pressed equally against the sash 
or shutter, by means of springs at either end of it. One or both of the 
pulley styles may be thus fitted, but it is found in practice that the purpose 
is sufficiently answered by making only one of the pulley styles movable. 
Sashes and shutters made on this principle may be used with or without 
weights and pulleys, according to the size and character of the window. If 
fitted with weights and pulleys, the sash line is hooked over a screw head 
or button fixed to the sash or shutter, instead of being nailed to the sash as 
is at the present time universally done. The removal of the sash or shutter 
is effected by pressing it sideways against the spring pulley style, which 
yields sufficiently to allow the sash to be disengaged from the beads of the 
= pulley style. The free side is then drawn inwards, and the other 
side of the sash li from the beads of the spring style. In cases where 
a sash line is used, the same is then unfastened, and the sash or shutter is 
disengaged. The pulley style may also be easily taken out of the frame to 
repair the weights or lines. 


425. G. Cowpery, Strood, Kent, “ Brick-making machine.” — Dated 16th 
February, 1860. 
The patentee claims the use of a triangular feeding shaft and endless band 
or chain of moulds or clay holders, together with the movable projections on 
the centre rollers, in combination with the stampers or plungers described. 


437. T. H. Monren, Leyland, Lancashire, “ Bricks.”—Dated 17th February, 
1860. 


The patentee claims, Firstly, the lining of machine moulds or dies for 
making solid or perforated bricks with raw untanned skin or hide, as 
described. Secondly, the use of one cross bar, with two or more rows of 
perforators or studs attached thereto, for the moulding of perforated bricks, 


as described. Thirdly, with reference to the apparatus for pressing per- 
forated bricks, the adaptation or use of two press plates with panels and 
cores or studs attached. Fourthly, with reference to the tus for 


ap 
drying brick, tiles, and other articles made from plastic earths, the arrange- 
ment of racks or frames fixed to the roofs and walls of drying sheds, as 
described. Fifthly, the general construction and arrangement of hot air flues 
or ilators in binati with a central shaft, sheds, and hot air 
chamber, as described, and also the use of such or similar flues or ventilators 
in bination with a chi y shaft and sheds only for such or similar 
purposes. 

441. W. Wooncock, Bessborough-gardens, Pimlico, ** Stoves."—Dated 17th 

February, 1860. 

The patentee claims the combination of an open fire-place with its open 
bright hearth, and having a descending flue and perforated back, with @ 
pn og or pipe furnished with ribs, and encl in an air chamber, as 

escribed, 








449. R. BEWLEY, jun., Uttoxeter, ‘* Heating thedrying-rooms, sheds, or storeys used 
by potters and manufacturers of bricks and tiles.”—Dated 18th February, 
1860. 


This invention consists in adapting and applying a current or currents of 
heated air, a or impelled by mechanical means, instead of the 
ordinary mode of heating the air contained in the drying-rooms, sheds, or 
storeys used by potters and manufacturers of bricks and tiles, by means of 
stoves placed in the rooms, or by flues passing along or under their floors, 
or other ordinary modes of heating the air in such situations. The air is 
heated by passing through a “‘cockle,” or a system of iron pipes inclosed in 
an oven, in a similar manner to the apparatus used for heating air for blast 
furnaces ; and the air so heated externally to the said drying-rooms, sheds, 
or storeys is forced into them through pipes of earthenware or other 
suitable material, by means of a fan or other pneumatic apparatus driven 
by mechanical power.—Not proceeded with. 


473. W. H. Crispin, Marshgate-lane, Stratford, “ Fastenings for doors.” — 
Dated 22nd February, 1860. 

In carrying this invention into effect a simple latch-bolt is constructed 
and arranged within a suitable case, the same being fitted into a mortice 
formed in the door frame, and the bolt being actuated by knobs mounted on 
a horizontal spindle, or by handles and cranks, or other analogous arrange- 
ments. The edge of the door itself is furnished with a face or striking 
plate containing a slot or socket for the admission of the bolt. In order to 
prevent the bolt when desired from being actuated by the knobs or handles 
in the usual way, a pin or stud operated upon by a suitable key is arranged 
so as to pass into a corresponding slot or opening in the bolt, thus securing 
the advantages of an ordinary lock.—Not proceeded with. 








Ciass 6.—FIRE-ARMS, 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 


414. W. F. Nurnaut, North Lodge, Kilburn, “‘ Portable machine Jor correcting 
and boring rifle bullets, also for turning in shot cartridge cases.” —Dated 
15th February, 1860. 

This invention consists principally of a rack and pinion fixed in a metal 
frame, which holds a die. To the rack is attached a movable plunger, and 
in order to swedge or correct a bullet, it is placed in the die, the plunger is 
then let down upon it, and it is forced through by means of a winch handle, 
and passes out free from all excrescences. The same power and plunger 
being used for the purpose of turning in the ends of shot cartridge cases. 
When bullets are to be converted into shells, they are forced through 
sufficiently merely to be held tight in the die; the die is then inverted, the 
plunger unscrewed from the rack, an American gimlet screwed on its place, 
and the apex of the bullet bored through by means of the rack now acting 
as a drill, worked by the winch handle transferred to the head of the rack. 
—Not proceeded with. 


430. J. H. Jounson, Lincoln's-inn-flelds, London, ‘‘ Five-arms.”—A communi- 
cation.— Dated 17th February, 1860. 

This invention relates to certain peculiar constructions and arrangements 

f k fowling-pieces, rifles, and other fire-arms of that class, whether 





the movable parts and shuttles again advance, and soon. He 
prefers that the battens just described should be fixed, though he now pro- 
poses to make them oscillate usually. In the battens one or more tiers of 
shuttles may be used. 





Ciass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 

336. J. Green, Newtown, Worcestershire, “‘ Apparatus for drilling and dis- 
tributing, or sowing broadcast, lime, salt, soot, guano, &c.”—Dated 13th 
February, 1860. 

This invention consists of a cylinder or drum, or other regular polygonal- 
shaped vessel, of a suitable length, and divided by oo at right angles 
to the axis, into a series of compartments, say five, or more, or less ; this 





o , 

single or double barrelled, and consists in making the stock and butt in the 
form of a single metal skeleton frame, which carries the lock, and to which 
metal frame is fitted the w butt, made in two parts. A movable 
breech-piece is also proposed to be used, turning on the same axis as the 
bh , and effectually closing the end of the bgrrel which is fixed. In 
some cases the wood of the butt may be replaced by stamped metal, such as 
zine or copper. The working centre of mevable breech is above the 
centre line of the barrel, by which means a firmer joint is obtained in a 
more simple manner than heretofore. In breech-loading fowling-pieces it 
is proposed to enlarge the diameter of the chamber, so that a shorter car- 
tridge may be used with the same charge of powder. According to another 
arrangement it is proposed to dispense with the movable breech, and to sub- 
stitute therefor a rack formed on the under side of the barrel, gearing into 
a pinion contained within the stock. By turning this pinion, the barrel will 
be slid away from its fixed breech, and in a position to receive the charge. 











CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Uj , Ornaments, Musical Instru- 
cunts, Lane, Manujfi Articles of Dress, §c. 

453. E. Wixtrr, New , London, “ Library and office tables.”— 


— Dated 18th February, 1860. 

It has long been a desideratum with persons using library or office tables 
to avoid the necessity of cl away the sundry private papers exposed 
upon the surface thereof, and of placing them thereon daily or during the 
day, which is frequently to be done upon leaving the library or office for 
any length of time. Now the object and int of this i ion is to 
provide mechanical means for ing this without removing the sundry 
papers, or in any way ——s them, by simply covering them over and 
— concealing and locking them from view and touch.—Not proceeded 





470. T. Jackson, Orchard-street, Portman-square, London, “ Pianofortes."— 
Dated 2st February, 1860. 

For the pao of this invention the hopper is formed into a crank 
lever, which turns on an axis carried by a block fixed to the key, The up- 
right portion or limb of the crank lever is in front of the axis of motion of 
the crank lever, and the ayecr end of such upright limb is arranged to act 
asa check. The other or horizontal limb of the lever comes at its back end 
under a stop or button which is capuble of adjustment, so that when the 
front end of the key of the instrument is depressed, the back end of the 
crank lever, by being stopped, causes the hopper to come into action on the 
sticker, and consequently on the hammer, in the a :—An up- 
right is attached by a hinge to the upper surface of the horizontal or lower 
limb of the crank lever above the axis of that lever. The upper end of the 
upright is inclined, and acts on a block or projection on the under side of 
the lever to which te lower end of the sticker is hinged. The hinged up- 
right is constantly pressed towards the front of the instrument by a spring 
behind. The lower end of this spring is carried by a block which is held on 
an upright screw (between two nuts or buttons) fixed to the key, such up- 
right spring passing through the horizontal or lower limb of the crank 
lever. By this combined arrangement, when the front end of the key of 
the instrument is depressed, the k end of the crank lever will thereby 
be raised, till it comes to its stop, and this causes the hinged upright of -the 
hopper to move under the end of the lever, and supports icker, and 
thus gives motion to the hammer; and at the same time the upper end of 
the upright limb of the crank lever will be moved into tion, and by its 
inclined face act as a check to the front end of the lever to which the 
sticker is hinged.—Not proceeded with, 


Crass 8.—CHEMICAL. 


Includii ial Chemical and Pharmaceutical Preparations, Fuel 
and "Visita Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Potiery, Cements, Paint, Paper, Manures, §e. 


458. W. E. Newton, Chancery-lane, London, ** Smelting and rejining of iron.” 
—A communication.— Dated 20th February, 1860. 

The improvements in the process of smelting iron, which form the first 
part of the present invention, consist in placing certain of the ores of zinc, 
or the pure metal itself, immediately below the iron ore in the furnace, 
and then at the proper moment admitting steam or minute jets of water” 
through the tuyeres with the air into the furnace. By this means the iron 
is — - to part with its carbonic acid and oxygen more readily, and is also, 
by the presence of the zinc (in a volatilised state), prevented from peceuing 
oxydised again; the zine serving as a —— agent, becoming itsel 
oxydised and volatilised in the furnace. In the refining of iron, a layer of 
zine ore (or the equivalent thereof) is placed upon the floor of the refin' 
chamber, and then a quantity of steam or minute jets of water is disch 
into the furnace. The refining (or puddling) furnace may be so located with 
relation to the smelting furnace that the iron may run from the latter 
directly into the former.—Not proceeded with. 


460. A. C. Hun ond W. Monaan, Wilton Park Ironworks, near Darlington, 
“ Protecting the sides and ends of puddling furnaces.” — Dated 20th 
Februar; 5 

Ascending ¢ this invention the sides and ends of puddling furnaces are 
protected by applying thereto (either in a loose or compact form) a compo- 
sition or combination of coal tar, pitch, or asphaltum, with coke or coke 
dust, ashes, or cinders, or large or small, or dust of coal, which, when 
applied to, and subjected to high temp es, will form a protective car- 

naceous compound, and prevent the otherwise injurious effects of the 
high temperatures on the sides and ends of puddling furnaces. 


462, J. SowErsy and 8S. Nevitu8, Gateshead, Durham, “ Moulds for making 
pressed glass.” — Dated 20th February, 1860. 

In the moulds for pressing glass, as at present constructed, there is a 
bottom, a body, and top ring, the latter working on a hinge carried on an 
upright connected to a part of the bottom projecting beyond the body, A 
catch is hin upon a pin projecting from the opposite side of the body to 
that from which the upright rises; and with this catch the handle of the 
top ring is secured. When fastened the top rin 
are held down fast on to the bottom... A plug 0! 
article to be moulded fits down into the body, and the glass 
between the body and the plug, and the thickness of the top or rim of the 
glass is determined by the top ring. Now this invention consists in holding 
the body of the mould down on to the bottom thereof by means of pins or 
trunnions, which enter suitable holes male for their reception in the bottom ; 
and in forming a flange on the top of the plug to determine the thickness 
of the glass at the top or rim; the inventors are thus enabled to dispense 
with the top ring, upright hinge, and catch,—Not proceeded with. 


472. F. H. Lemos, Howland-street, Fitzroy-equare, London, ‘‘ Waterproof 
papers and pasteboards.”— Dated 22nd February, 1860. 

This invention consists in the application of yt pa employed 

either alone or mixed with substances such as pitch an m lac, varying 

according to the quality of the paper, of its strength, and of the purpose for 

which it is intended. 


478. R. Davison, London-street, London, ‘ Boiling worls and other liquids.” 
—Dated 22nd February, 1860. 
Worts and other liquids have hitherto generally been boiled by the naked 
fire, or by worms or coils containing moist steam. Now it has been 

















covered that both these means are for many purposes objectionable, and 

that a sufficiently temperature cannot be obt d by the employ 

of moist steam. This invention, then, consists in the application and 
rature can be 


employment of superheated steam, apne | the desired tem 
obtained, and in the boiling of worts particularly many other advantages 
will result.—Not proceeded with, 


488. W. Haynes, Bank-place, Holywell, ‘‘ Obtaining metals from their ores or 
matrices.” —Dated 23rd February, 1860. 
This invention is carried into effect as follows :— Having first ground the 
ore or matrix (or ore and matrix) to powder, and sifted it so as to secure 
its being of the requisite fi the patentee adds thereto what he terms 
his agent, which is composed of certain substances not soluble in water 
alone, that is, bituminous matter (coal tar from gasworks, and such like, 
for instance), gums, or gummy matter (amongst others, gutta-percha and 
india-rubber, for instance), and fatty or oleaginous matter ; and, having 
mixed these together, he adds one part of the mixture thus made to from 
five to nine parts of the ore, or ore and matrix, and then he incorporates 
the whole together by agitation of the same in a mixing machine; this 
being done, he adds a sufficient quantity of water to cover the whole brick, 
and, if thought desirable, passes the same into a triturating machine ; upon 
working the said triturating machine, the separation of the metals from the 
other portions of the ores or matrices commences, although the separation 
could be effected in the mixing machine. When the earthy or f 
matter has se| ted from the agent and metal which alone remain in 
union, he removes such earthy or foreign matter, and replaces it by fresh 
ore or matrix, and repeats this till he finds his agent will take up no more 
metal. To remove the mt from the metal he puts the agent in an 
alkaline solution, and in due time the metal is — and can be 
removed for use, the alkali, if desired, being crystallised, and thus removed 
from it. 


499. E. Muckitow, Bury, ‘‘ Treatment Lg maa roots, munject, or other 
plants of a similar class.”—Dated 24th February, 1860. 

This invention relates to a peculiar treatment of madder roots, and 
munjeet, and plants of a similar class, whereby they are cleansed more 
effectually than hitherto from such impurities as would otherwise mask or 
interfere with the colour or dying properties of the roots. The improved 
treatment consists in submitting the madder roots, munjeet, — to the 
following process, preparatory and prior to their bein, ground or pulverised, 
in contradistinction to grinding or lverising them first, and then 
submitting them to the same or a similar process, by which latter method 
the impurities become ground together with the roots, rendering their 
thorough separation, after such grinding, almost impossible. The patentee 
takes the madder roots and steeps them in pure cold water, or water that 
may be slightly impregnated with some neutral salt, or earthy, or other 
matters, not having the properties of dissolving or acting as a solvent upon 
the colouring principle contained in the roots; or they ap AY rs 
and treated in various ways by pressure and vacuum, the object being to 
effect the thorough saturation of the roots, which may take according to 
the means used and the quality of the roots, say from one to six hours. In 
countries where the roots are grown on be unnecessary, 
and the roots are to be taken and subjected to severe hydraulic or other 
pressure, by which means m nous, saccharine, and other organic 
substances, are in part expelled in the state of subility, and the pressure 
increased and repeated as often as found necessary. 
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THE ENGINEER. 


Serr. 14, 1860. 








Crass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 


519. C. W. SIEMENS, Great George-street, Westminster, ‘‘ Electric telegraphic 
cables and conductors.” — Dated 25th February, 1860. 
_ This invention cannot be described without reference to the drawings. 


Cass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. * 
887. E. Laupssere, Paris, ‘‘ Buttons, studs, &c."—Dated 13th February 
1860. 

This invention consists in providing the inside of this improved button, 
stud, or other similar fastener, with a spring acting in a barrel for causing 
the tape, string, braid, or other tie by which the button is to be fastened to 
another button or stud, when not actually operating this ig, to be 
drawn back into the interior of the button and wind itself round the said 
barrel, so as to be hidden from sight, a small part only of the top or braid 
remaining protruding beyond the outside of the button for allowing the tape 
again to fe drawn out when it is wished to make use of the tape or braid for 
connecting the improved button or stud to another one. 

800. R. J. Coun, Chepstow Villas West, Bayswater, ‘‘ Brushes,”—Dated 13th 
February, 1860. 

This invention consists in the manufacture of handle brushes for the pur- 
pose of giving them a degree of flexibility, at, in, or near the handle, and at 
the same time rendering them more portable than brushes of the ordinary 
construction. 

301 J.Marsu, London-road, Nottingham, ‘‘ Sewing machines."—Dated 13th 
February, 1860. 

This invention relates to certain new and improved mechanical arrange- 
ments constituting a machine for sewing or uniting together materials, and 
consists of improvements in the following parts of such said machines :— 
First, in the needle or sewing instrument. Secondly, in the shuttle, or that 
part employed to give off some of the sewing material, Thirdly, in an im- 

roved mode of actuating the said shuttle by which twice as much work can 
be performed as is at present the case with ordinary sewing machines. 
Fourthly, in the mode of advancing the work under the needle. _Fifthly, in 
the mode of paying out the sewing material which passes through the 
needle. As regards the construction of the needle, the improvement con- 
sists in forming the upper part of the same with a flat eye communicating 
direct with the ordinary groove or channel in the needle, and by thus lead- 
ing the sewing material direct through the lowermost ordinary eye of the 
needle to prevent the liability of cutting the material. As regards the 
improvement in the construction of the shuttle, it consists in furming the 
y of the shuttle double-ended, and in adapting thereto a circular bobbin 
capable of containing a larger quantity of sewing material in the space than 
the shuttles of sewing hi as heret e constructed. A further 
improvement consists in adapting a spring to the edge of the bobbin to give 
the proper tension to the sewing material, and also to prevent the bobbin 
overrunning as the sewing material is drawn therefrom ; and further, in 
adapting small rollers to the shuttle so as to conduct the sewing material 
from the bobbin thereof with less friction than heretofore, and by placing 
two of such said rollers immediately over the top and centre of the shuttle 
to cause the sewing material to be given off freely from the bobbin, and by 
these means to enable the shuttle to form a stitch in moving backward as 
well as forward, whereas in the shuttles of sewing machines, as heretofore 
constructed, the shuttle only makes a stitch when it moves forward, or in 
one direction. As regards the improved mode of actuating the shuttle, it 
consists in placing the driver of the shuttle at the opposite side to that at 
which the loop of the work is situated, and also in giving to the shuttle a 
sudden impulse to carry it past the needle each way, the said driver being 
moved by a suitable shaped cam, fixed on the driving spind'e of the machine. 
As regards the improved mode of advancing the work under the needle, it 
consists in the mode of imparting motion to the foot or pusher employed 
for that purpose ; this foot or pusher may be raised and lowered by suitable 
cams on the main driving spindle of the machine. As regards the improved 
mode of paying out the aoleg material to the needle, it consists in causing 
friction on the bobbin containing the sewing material; and, further, in adapt- 
ing to the forward part of the framing of the machine @ se.ies of horizontal 
wires, one end of which is fixed into a piece of metal, and the other ends 
are free to pass the sewing material over and under, so as either to increase 
or diminish the friction or tension of the said sewing material, as required, 
as it is drawn over the said wires by the needle in the act of sewing. 


303. K. T. Bow.ey, Charing-cross, London, ‘* Knee-cap for military, sporting, 
and other purposes.” — Dated 13th February, 1860. 

This invention consists in making caps or coverings for the knee, and is 
well adapted for military, sporting, and other purposes, as being made of a 
semi-globular form to fit that part of the leg above and below the knee, 
when in the act of kneeling they do not allow of any mud or dirt entering 
inc the space between the trousers and the cap, as is the case with the caps 
of the ordinary construction. The inventor proposes making the same of 
gutta-percha, india-rubber, or a combination of the two.--Not proceeded 
with. 








397. D. Nickois, Manchester, ‘‘ Apparatus for separating the fur from the 
skins of certain animals.”— Duted 14th February, 1860. 

To separate fur from the skins of comes, hares, and other animals, the 
inventor constructs a machine or apparatus with a psec and knives ; 
instead of screwing the knives flat upon the outer circumference of the 
cylinder, he causes them to radiate towards the centre, thus allowing the 
edges to cut with greater ease, and hold them fast at their exact positions 
by placing sliding blocks and screws so that the knives can be removed 
when required by simply loosening the plates, the same being adjusted by 
set screws, the bed knives being held by screws passing through slots open 
at the bottom, so that the knife can be readily removed, and enable it to be 
worn to its fullest extent. He employs a brush for oiling the edges of the 
knives, which brush is supplied with oil by revolving cylinders in a trough, 
and the brush is brought forward to the edges of the knives by means of a 
treadle, which also elevates the upper feed roller when a fresh skin is sup- 

lied. The upper feed roller is fluted in the usual manner, but the under 
eed ruller is perfectly plain, and the rollers are pressed together by means 
of springs. On the top of the bed knife he places a guard or plate in order 
to maintain the skin in perfect contact with the cutting edge, and thereby 
| seas waste, The said guard or plate vibrates upon pivots, and when the 

ur is being separated rests upon the skin by its own weight, or by means 
of a spring, which resistance is overcome by the hand when necessary, As 
the fur is cut off it is taken up by a travelling belt or apron and deposited 
in a tray, so that the fur always maintains the exact form of the skin, and 
is placed in a convenient place for sorting and packing.— Not proceeded with 


401, W. Hunrer, Sussex place, Kensington, ‘‘ Measuring and vegulating the 
flow of gas." — Dated 14th February, 860, 

This invention relates to compensating gas meters, in which a true water 
line is maintained |.y means of a supply fountain, similar in principle to the 
ordinary bird fountain and it consists in shutting off the gas or preventing 
the passage of the gas to the interior of the meter when the supply of water 
in the reseovoir or fountain ix exhausted. This is effected in the following 
manner :—An air vessel! in the supply reservoir or fountain slides up or 
down a guide rod accordingly as the reservoir is full or empty, or it may be 
guided in the manner usually employed in gas meters. This air vessel is 
connected with, or gives motion to, the valve by means of suitable rods or 
levers working on hinges or pivots, or connected directly therewith. A 
flexible viaphragm made of metal, leather, vulcanised india-rubber, or other 
suitable material, is provided, to which a rod working the valve is eon- 

, the diaphragm being sufficiently flexible to allow of the s) ghtest 
movement of the rod to open or shut the valve, When the reservoir is full 
the air vessel is lifted, raising with it the valve, which lets the gas in'o the 
meter. The diaphragm serves as a stuffing box, which would otherwise be 
required ; the chamber in which the valve is placed being situated in the 
supply fountain is sometimes immersed in water, The patentee also uses a 
regulator in connection with this arrang when ired to regulate 
the pressure of the gas admitted into the meter, aud worked by a float in a 
reservoir supplied with oil, or other liquid not easily frozen or evaporated. 
The float ulates the admission of the gas by means of a conical valve. 








The regulator is divided into two compartments, one being totally inside | 


the meter, and the other atta -hed to the exterior of the meter, which is in 
communication with the atmosphere. The regulator is adjusted by the 
addition or subtraction of oil or other liquid. ‘The valve may be placed in 
the meter instead of in the supply reservoir, in which case the air vessel in 
the fountain or reservoir is connected to it by means of a rod through a 
flexible diaphragm at the bottom of the fountain or reservoir, 


403. P. L. R. Movitnarp, ag ee Doctors’-commons, London, ** Chains and 
chain cables.” —Dated lith February, 1860. 
The inventor takes hoop iron, or nail-rod iron, or stout wire, heated to a 
welding heat, or at the very moment it comes out from the rolling mill, 
he winds it at once round a mould or form either of a circular, oval, or 
suitable shape. The hoop iron is wound round this mould or form as many 
as may be required to obtain the desired thickness of link, and at the 
same time he causes a very heavy pressure (either by means of cast-iron 
revolving rollers, or by any other suitable contrivance) to act on every layer 
the not hoop iron or wire as it revolves, and he thereby welds the parts 
rat once, the various layers thus being conveited by one single 
operation into a age ring or link, and not requiring any other brazing, 
, or welding. In order to cause every link so formed to be linked 
with the Lime made link, he makes an opening in the mould or form 
sufficiently large to admit the last perfected link to be introduced, and to be 
retained suspended tn ye megs fixed axis whilst the mould or form is re- 


volving afresh to form link, and so on, in continuation, without at 
any time taking from off the shaft either the wheel or mould, and without 
opening them,—JNot proceeded with, 
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406. J. Hawes, Stroud, “ Driving straps.”—Dated 14th February, 1860. 

For the p 1 of this invention the material (generally leather or 
hides) is cut into narrow strips or fillets, each strip or fillet ig of the 
thickness of the intended driving strap, and these are age side by side 
with the cut edges of the leather or material coming to the upper and under 
surfaces of the intended driving strap, until the desired width of strap is 
obtained. In arranging the strips side by side, care is taken that the ends 
of the several strips or fillets come at a distance from each other, so that 
the strips or fillets break joint, in order that the strap may not be weaker 
in one part than in another. In order to connect together the several 
strips thus laid side by side, the several strips are pressed together. and 
holes are bored through them at intervals from edge to edge of the driving 
strap ; the strips may then be f: d together by i ing lengths of 
iron, copper, or other wire, having a head formed at one end through the 
holes, and then turning over clenching or rivetting the other ends of the 
wires, 

420. E. Capuen, Islington, London, “‘ Soles and heels for boots, shoes, dc.” — 
Dated 16th February, 1860. Mier 

This invention consists principally in the combination for such purposes 
of india-rubber (either by itself or in any of its compounds) with leather or 
other similar and suitable material, in alternate and distinct strips, ranning 
either transversely, diagonally, or longitudinally, but, by preference, the 
former. 

421. C. Sprvg, St. Leonard’s-on-Sea, “ 





Self-feeding apparatus for printing 
machines.” — Dated 16th February, 1860, 

This invention relates to that part of printing machines in which the 
blank damped sheets of paper are placed ready to be printed upon. 
The mode heretofore generally practised of advancing such said 
sheets of paper separately and successively to the printing type of 
printing machines, such, for example, as are used for printing news- 
papers, has been by hand. Now this invention is designed for performing 
this said operation by mechanical means instead of by hand. The 
inventor proposes to effect this in the following manner, that is to say :—He 
makes the bottom of the box containing the paper with a false or movable 
bottom, and across the upper part of the said box he adjusts a roller, across 
the periphery whereof he places and fixes strips, ribs, or fillets of india- 
rubber, or other similar adhesive or elastic material, and across the opposite 
end and top part of the box, he affixes two, three, or more vertical pointed 
pins or wires, behind each of which, and at a short distance therefrom, 
a knife is placed, and presses upon the uppermost sheet of paper in the box, 
so that, upon motion being imparted to the aforesaid roller, the uppermost 
sheet of paper will be pulled, and tear those parts through which the afore- 
said pins pass ; at the same time, the other parts will be cut by the knives, 
and thus allow the sheet to pass by the pins unobstructed, the aforesaid 
pins holding the remaining sheets of paper perfectly steady, while the 
uppermost sheet is being withdrawn, and in this manner, and by these 
means, cach sheet may be successively withdrawn from the box containing 
them, and advanced into the machine with certainty. If desirable, the 
bottom of the said box may be a fixture, and the roller and knives made to 
descend with the paper as it is withdrawn from the said box.—Not proceeded 
with 


422, T. Green, Nicholas-lane, London, ‘‘ Paper and other bags.”—A com- 
munication.—Dated 16th February, 1860. i 
This invention cannot be described without reference to the drawings. 


427. W. Cuark, Chancery-lane, London, ‘‘ Sword and other sheaths or scab 
bards.”"—A communication, ~ Dated 16th February, 18.0. 

This invention consists of an improved sword-scabbard, which can be 
varied in length, that is to say, when the blade or sword is drawn out, the 
different parts of the scabbard enter one within the other, so as to occupy 
less space, which affords facility for the movements of the person armed. 
When the blade is replaced it elongates the scabbard to the length that is 
required.—Not proceeded with. 


429. J. Hopkinson, New North-street, Finsbury, London, *‘ Cutting poper.”— 
Dated Lith February, 1860. 

In constructing this machinery for cutting paper, the patentee combines 
with a bed or table for supporting the paper to be cut, a knife capable of 
being worked up and down in guides in the frame, as in other machines 
now commonly employed for cutting paper; but in place of actuating 
the knife by any of the means heretofore resorted to, two shafts are 
mounted in suitable bearings, one on each side of the machine, and at 
right angles to the knife; these shafts are caused to revolve at the same 
speed, and eccentrics are mounted on them; the ecceutrics turn in holes 
formed in arms to the bar to which the knife is bolted, so that, by these 
means, as the axes revolve, the knife is caused to move up and down, 
and at the same time to move to and fro laterally. In place of eccen- 
trics cranks may be employed to give such combined up and down and 
lateral motions to the knife, the cranks being formed on two axes, one at 
each side of the machine, and at right angles to the knife. To drive the 
two axes, he usually mounts a screw wheel on each of them, and causes such 
wheels to gear with screws mounted on a transverse shaft turned by a 
crank handle or otherwise, but the two axes may be driven by bevil gear or 
otherwise. 


433. J. Groner, Birmingham, “ 
Dated \7th February, 1860. 
This invention consists in the method hereinafter explained of suspending 
chandeliers, by which method of suspension the lights of the chandelier 
may be raised or lowered, and fixed at the required height. As applied to 
a gas chandelier, the tube supplying the gas, and from which the whole is 
suspended, has racks in opposite sides, nearly its whole length. Uponthistube 
slides an outer tube, carrying the arms or lights of the chandelier. At the 
upper part of the outer tubes are two toothed wheels, engaging in the racks 
on the inner tube, and the outer tube can only slide upon the inner tube so 
long as the said toothed wheels are free to rotate. A rod passing up a 
small tube between the inner and outer tubes, carries at its top a cross piece, 
which, when the said rod is raised, engages with the toothed wheels, pre- 
venting their rotation, and thereby fixing the position of the outer tube. 
The said rod and cross piece are kept in a raised position by springs, one 
at top and one at bottom. The bottom end of the said rod projects from 
the bottom of the chandelier, and by pulling the said bottom end, the outer 
tube is made free to move, and may be raised or lowered. In order to 
balance or partly balance the chandelier, a coiled spring is fixed near the 
top, which is geared to one of the before mentioned toothed wheels. As 
the chandelier is depressed, the said spring is wound up, and jhelps to sup- 
port the chandelier. A shoulder near the bottom of the inner tube limits 
the range or motion of the outer tube. Water or other liquid may be 
placed between the tubes, so as to make a water or liquid joiut.—Not pro- 
ceeded with. 


444. J. Maupe, and L. Tinpaut, Mansfield, Nottingham, 
garden roller and seat.”—Dated 17th February, 1860. 

This invention relates to a novel mode of constructing garden rollers, 
the object being to remove the necessity for stowing them away out of sight 
when not in use, and to render them both useful and ornamental fur- 
niture for gardens, when not employed in lawn or path rolling. To this 
end the patentees adapt to the handle of garden rollers a seat, and connect 
therewith a foot-rest, the weight of which will ensure the handle (which 
forms the back of the seat) retaining a vertical position, exvept when 
depressed to bring the roller into action. 


447. P. E. 8S, Dunas, Paris, ‘‘ Engraving metallic surfaces.” — Dated 18th 
February, 1860. 

This engraving process is founded on the fact that, if mercury is carefully 
poured over a level smooth silver plate on which lines were previously 
drawn with varnish, two convex meniscus are formed on both sides of the 
said lines, and the mercury rises above the silver surface. The same effect 
ie produced upon a ground glass plate, by drawing on the surface lines 
with some greasy substance, and pouring water over this surface. It may 
be admitted generally, that any liquid substance moistening a surface on 
which line have been drawn with a substance incapable of being wetted 
by ,it will act the same as mercury upon silver, or water upon glass, 
Accordingly the patentee takes a silver plate, or a silvered copper plate, 
upon the surface of which he either draws, transports. or “ decalques” 
any sketch, either landscape or any other subject (any process for trans- 
porting or counter-drawing may be employed), and proceeds upon the 
principle above referred to. 


457. f. Teissere, Paris, “ Blank stamping press."—Dated 20th February, 
860, 


Suspending gas and other chandeliers.” — 





“A combined 


This invention cannot be described without reference to the drawings. 


461. F. W. Mart, Gresham-strett West, London, “ Mops or sponges for 
cleansing cannon.”—Dated 20th February, 1860. 

For the purposes of this invention it is preferred to employ vegetable 
fibres, woven and made up as hereafter explained; at the same time wool 
or other animal fibre may be similarly woven and made up into mops or 
sponges. The back of the fabric is (when vegetable fibre is employed) by 
preference made of strong yarns of flax or hemp, which yarns compose the 
warp of the woven back fabric, it being wefted by similar yarns, And on 
the face of such fabric, intermediate of the two ends of a piece which is to 
be used in making a mop or sponge, a strong cut pile is produced by pre- 
ference of strong fibres of hemp, the pile being formed to the length 
desired, and such cut pile is produced in like manner to that in which piled 
rugs aud mats have heretofore been produced, the pile, however, only ex- 
tending to a portion of the length of the piece of fabric suitable for a mop 
or sponge. the back fabric extending, as before mentioned, beyond both 
ends of the pile. The two edges or selvages of the fabric are sewed together 
80 as to form it into a tube, the pile being outwards, and one projecting end 
fabric is folded over and sewed so as to receive a draw stiing or 
cord, and the other projecting portion of the weaving is folded in at the end 
80 as to close it. The head or end of the stave or handle is introduced into 
the tube, and then the draw string or cord is drawn tightly so as to close 

t end securely on to the stave or handle just beyond the larger end or 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THe CHEERING AND THE Depressinc 1n Sours STAFFORDSHIRE; Fine 
Weather and Failures—Messes. Hickman, Messns, BaRspeR AND ELLIs, 
Ma. Cross, Briiston BanK—Pett anp Morsison’s Dispute: Legal Pro- 
ceedings in Birmingham—List Prices or FinisHED aND Pic InoN—GENERAL 
Manouractosine Trapes: A Second Rise of Copper-—Tue TREATY AND 
THE Harpwane Trapes: The Birmingham Deputation to Paris again— 
InonmonceRsS—Gas AND Coat EXPLosions—AssauLt upon Mag, §&. 
Gairritas—Tue PeRits oF PRINTING. 


THE speech of M. Michel Chevalier, and the fine weather, were 
almost a sufficient counterpoise on ‘Change in Birmingham yesterday 
and in Wolverhampton the day before to the recent r+ me in the iron 
trade. The feeling was decidedly becoming more cheerful in regard 
both to the future relations between this country and France and 
the general policy of the Emperor of that country, and also the con- 
dition of the home trade between the present period and Christmas. 
At the same time the recent failures have a depressing effect in 
rendering people extremely cautious, and not a little apprehensive, 
thereby checking all speculation. Two or three failures of no great 
moment are expected to follow those already reported. Recent 
failures of tirms engaged in the iron trade have been so numerous, 
that within two months five firms have gone who were debtors to 
the Bilston Bank, which stopped in June; and in the five days 


ending on Tuesday, out of seven bills that had become due, and that 


were held by that bank, five were returned, to be added to nearly 
fifty similar bills held by the same firm. Notwithstanding the im- 
proved feeling, trade has not improved in the past week, orders being 
reported closer at the finished iron works; and the pig trade, not- 
withstanding one or two heavy sales effected on account of the 
liberal terms offered by the vendor, has become slacker, and two 
more furnaces have been blown out. 

The failures are the leading topics. It seems that Messrs. Hick- 
man made an “arrangement” with their creditors in 1855, when 
their debts were nearly £120,000. This time they are set down at 
from £60,000 to £80,000. 

Mr. Cross has succeeded in further adjourning his first meeting 
under the Private Arrangement Clauses. 

A similar result has attended the petition for protection of Mr. 
Foster, of the Bilston Bank, to whom Mr. Cross was formerly 
manager. At the meeting which was held on Wednesday, whilst 
Mr. Foster, it was insinuated, had in some way disposed of some 
few thousand pounds’ worth of bills, Mr. Foster said that the balance 
of cash in the bank was shown, when Mr. Cross left, to be deticient 
£10,000! Some startling revelations are expected to come out of 
these affairs. The 14s. which the creditors were at first led to 
expect has dwindled down to a “ probable” 10s. 

The meeting of the creditors of Messrs. Barber and Ellis, iron 
merchants, under their petition for private arrangement, above 
referred to, was held yesterday, in the Pentel Bankruptcy Court. 
The accounts filed by the iusolvents exhibited an almost unprece- 
dented state of affairs. The liabilities are put down at £52,000, of 
which about £20,000 are on endorsements, and the whole of these 
were contracted during the present year. The debts owing to the 
firm were put down at £42,000, but of this large sum only £220 odd 
were entered as “good.” Their other assets are on a par with the 
item of debts, 1,250 tons of iron being claimed by Messrs. Hickman 
as having been stopped in ¢ransitu, and £5,000 is put down as the 
balance they hope to realise on consignments of iron to the East 
Indies and New York, on which advances have been made. The total 
supposed good assets exclusive of furniture, &c., is only about 
£6,500. ‘The value of this item will be at once appreciated by those 
acquainted with the system of shipping by consignments. The pro- 
posal was to pay 5s. in the pound in instalments extending over two 
years, without any guarantee. Mr. E. J. Hayes, solicitor and town 
clerk of Wolverhampton, opposed for a number of South Stafford- 
shire creditors, on the grounds that the proposal was unreasonable, 
and that the course of trading had been grossly fraudu'ent. The 
Liverpool creditors concurred in the opposition, and the commissioner 
at once directed the proceedings to be transferred into the open court. 
We understand that the commissioner, in adjourning the proceedings 
into the open court, made an order that the conduct of them should 
be entrusted to the solicitor of the opposing creditors, and not (as is 
the practice in the Bankruptcy Court at Birmingham) to the soli- 
citors for the petitioners. She opposing creditors, therefore, will 
have charge of the estate until the choice of assignees, which will 
take place en Monday next, and we understand that by their direc- 
tion, immediately atter the meeting on Friday last, a quantity of 
iron was taken possession of by the messenger of the court. 

_ The great iron case of Pell v. Morrison has been under adjudica- 
tion in Birmingham before Mr. Serjeant Hayes, and the plaintiff’s 
case lasted some five days, and between thirty and forty ironmasters 
and other scientitic and practical witnesses were examined. A com- 
promise was, however, effected on the last-named day, very much to 
the satisfaction of the learned gentleman to whom the case was 
referred. We are informed that the plaintiff had forty-five other 
witnesses to examine, independent of the defendant’s evidence. The 
question in dispute arose out of the Heyford Lronworks, situated on 














the side of the London and North-Western Railway, between 
Weedon and Blisworth. Mr. Pell and Mr. Morrison (of Newcastle- 
upon-Tyne) leased these works under an agreement of partnership, 
Mr. Pell supplying his best Northamptonshire oolite ore, of which 
he is the most extensive proprietor in the county, Mr. Morrison to 
supply coke for smelting, of which he is a very extensive producer ; 
Mr. Morrison was to manage the smelting process, and Mr. Pell to 
sell the pig iron through his broker. Mr. Morrison supplied, as 
Mr. Pell alleged, an interior quality of coke to the furnaces, the 
result oy | the production of white and mottled instead of grey 
iron. Mr. Pell declined to put this iron on the Staffordshire market, 
alleging that the Heyford brand stood well in Staffordshire, and 
that its reputation would be prejudiced by the sale of this inferior 
article. On Mr. Morrison himself attempting to sell the iron, 
Mr. Pell issued a circular to the trade, stating the real character of 
the iron so offered for sale; and Mr. Morrison then blew out the 
Heyford furnaces. The plaintiff alleged that, from being so stopped 
the plant and apparatus were damaged to the extent of £1,500. 
Mr. Pell brought his action to recover damages :—First, for injury 
to the machinery, &c.; second, for loss of protits; third, for loss on 
the consumption of his stone at the furnace; and, fourth, for the 
damage which the character of his well-known Grey Forge pig iron 
had sustained in the South Stadordshire market, by the inferior 
quality of the iron sold by Mr. Morrison. ‘Ihe terms of settlement 
were, we understand, in etfect that all the works should be given up 
entirely to Mr. Pell, with the plant, stock, &c., including between 
2,000 tons and 3,000 tons of pig iron, and with a payment of £2,700. 


The official list of prices of Staffordshire finished iron is as follows : 
—Common Staffordshire bars, #7 10s., at the works, best bars, 
£8 10s; sheets, £9; doubles, £9 10s.; nail sheets, £8 10s.; latten, 
£12; boiler plates, £9, best and best in proportion ; common rods, 
47 10s.; sloops, £8 10s.; gas strip, £8, Canada plates, £12; and 
all other sorts in proportiou. It must be understood that these are 
the official prices. Welsh bars, £5 10s. to £5 12s.; rails, £5 5s. 
Current prices of pig-iron—Staffordshire cold blast, £4 5s.; best 
native hydrate pigs, £3 12s. 6d. to £4, tirst-class—all mine grey; 
forge pigs, £3 7s. Gd. to £3 123. 6d.; good mine pigs, with a 
modicum of flue cinder, £2 17s. 6d. to £3; mine pigs deteriorated 
by cinder, £2 12s. 6d. to £3; Cleator Moor hamatites, £3 lls. 6d. 
to £3 12s. 6d.; Workington bematites, £3 lls. to £3 12s. 6d.; 
Kirkless Hall hematites, £3 10s. to £3 12s. 6d.; Barrow hema- 
tities, £3 12s. 6d. to £3 15s.; grey forge cinder pig-iron, £2 10s. to 
£2 15s.; white forge cinder pigs, £2 5s. to £2 10s. Melters, Nos. 1, 
2, and 3, £2 15s. to £2 17s. 6d.; superior makes of all mine melting 
iron, £3 7s. 6d. to £3 17s. 6d., according to make and quality. 
Favourite Shropshire and Forest of Dean brands, £4 5s.; Northern 
hxmatites, from £3 10s. to £3 15s., according to brand and quality. 
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i the district continue to exhibit indi- 

PE iy = samy mee pF activity. The home trade is 
more healthy in every department. Reports have been received in 
the course of the week from many of the factors, but principally 
from those who do the North of England trade, and these all are in 
the same tone as to the improvement which has taken place. The 
ial weather, no doubt, conduces to the improvement in trade. 

e ironmongers in the country towns, who have, since the com- 
mencement of the present quarter, been very careful about making 
additions to the goods on their shelves, are now filling them up in 
the anticipation that there will be a good fall trade, though com- 
mencing a few weeks later than usual ; in fact, a more cheerful 
feeling is everywhere animating mercantile operations. ry 

Until within the last fortnight there were unmistakable signs in 
the district that business was remarkably slack; the bulk of the 
manufacturers were working on with few orders on their books ; 
others were making goods for stock. Much of the languor is now 
removed; at Birmingham, the artisans were making full time last 
week; and, with regard to orders on hand, the largest employers 
are now reported to be in a more favourable position; the smaller 
manufacturers have also participated in the reaction; with the 
exception of some of the fancy trades, which are almost invariably 
dull at this period of the year, there does not appear to be much 
complaint in connection with the trade of that town. There are 
comparatively few persons who are seeking employment, and — 
such is the case, it is principally unskilled labour. The edge-too 
makers, the metallic tead makers, tube makers, and machinists, 
are busy ; in gas-fittings there is also more business doing. = 
tin-plate workers in Wolverhampton aud at Birmingham are al 
well off for orders. . . ‘ 

On Monday copper advanced a farthing per pound, being a rise of 
a halfpenny in ee than a week. We hear it is difficult to effect 
purchases at the advance. The price of brass and copper wire and 
tubing has also advanced a farthing per pound. ; 

The French commissioners, having so far completed their labours, 
have submitted to the English commissioners a list of articles for 
final arrangement, with respect to the duties to be affixed to them, 
and in order to enable them to arrive ata satisfactory conclusion, 
the English commissioners have sought the opinions and advice of 
gentlemen representing the various branches of manufacture in this 
country. Messrs. Wagner and Fletcher, the deputation from the 
Birmingham Chamber of Commerce, in connection with the treaty, 
proceeded on Monday to Paris, in order to have an interview with 
the commissioners, and we believe that the duties upon articles in 
the Birmingham and Sheffield trade will be at once detinitely decided 
upon. On Saturday, Mr. J. S. Wright, who was unofticially in 
Paris, was requested by Mr. Cobden to attend upon the commissioners, 
and he did so accordingly, being favoured with a long audience. On 
Monday also, Mr. Wright, in conjunction with Mr. G. A. Everitt, 
whose presence had been solicited by letter, had a prolonged inter- 
view with the commissioners, and offered their opinioas upon the 
French list. Mr. Wright and Mr. Everitt bore their individual 
testimony to the advantages that would accrue from ad valorem 
rather than specific duties. We may mention that Mr. Cobden ap- 
pears still to retain his conviction of the good faith and integrity of 
purpose of the French Government, and speaks very highly of the 
attention which the French commissioners are giving to the whole 
subject. The French Government has already sacriticed a large 
amount of revenue in duties imported on raw materials, such as 
wool, cotton, &c., which deficit will have to be compensated by the 
duties on English manufactured goods. : 

The demand for coal at the various ironworks during the past 
week has been of a suflicient character to keep the ditlerent pits in 
fair operation, especially those producing heather coal. ‘Lhe stone 


got in connection with this coal is so much in request that none of | 
There is an increased | 


these pits need stand for want of trade. 
demand for brooch coal, which is found to be very good for house- 
hold purposes, as it leaves but little refuse and burns well. Iron- 


board the steamer Asia, belonging to the Greek and Oriental Com- 
pany,in the Cardiff Docks. Considerable damage was done to the 
vessel, and the crew, who were in bed at the time, were all more or 
less burned 

On Friday night a serious explosion of gas occurred at the residence 
of Mr. Dodd, photographic artist,in Wolverhampton. The window 
of the front room on the ground floor was blown out with great force, 
accompanied with a loud report ; screams were at the same time 
heard to issue from the interior of the house,.and the room was in 
flames. Some railway porters, however, leaped in at the windows; 
and while some proceeded to extinguish the flames, others sought 
after the persons who were calling for help. In another part of the 
house they found the servant girl enveloped in flames, and fearfully 
burnt, and two children, whose features and clothes were blackened 
by the fire, but who, happily, were not injured. The gas is said to 
have escaped into the room, in consequence of the water balance to 
which the burners were attached being out of repair; and the explo- 
sion occurred when the girl went into the room to light the gas. The 
explosion brought down the ceiling of the room, and when the apart- 
ment was entered from the street, gas was fiercely blazing from the 
service pipes above the ceiling, and igniting everything combustible 
within its reach. The servant girl is now lying at the hospital in a 
precarious state. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 


(From our own Correspondent.) 
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cial Position of the latier Body— ARCHITECTURAL Gossip FROM STOCKPORT— 
Bonetui’s Exvecrro-Macsetic Loom: Interesting Lelter on its Capabilities 
—Sraikes: Halifar Masons: Threatened Strike at a Co-operative Mill—Tue 
Gatway Live or Steamers: Launch of the Munster—Levex Crossinas : 
Importance of keeping them in full Repair ; Novel Action against the Lancashire 
and Yorkshire Company — Maycuester: Gas; New Town Hall for Hulme: 
Street Railways — Tue Proposep FRanKuin StTatve in Liscotnsumme: 
Conduct of the Government in the Matter —Borttr Exrpiosion at WomMBWELL 
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EnoinE Drivers—Proposep New Rattway From SHREWSBURY TO THE 

| Wetsa Coast—Sociat Science Association: Invitation to Newcastle— 

Frencu ReeistraTion or TRaDE Marks, 





THE proceedings at the meetings of some Liverpool public bodies 
present several points of interest. At the monthly sitting of the 
town council a letter was read from the West Derby board of 
Healih requesting that Mr. Newlands, the borough engineer, might 
be allowed to survey that district for the purpose of assimilating the 
sewerage to that of Liverpool. A long discus-ion ensued, in which 
some gentlemen objected on principle to their officials being em- 
ployed by other bodies, and other speakers advocated the employ- 
ment of Mr. Newlands, in order that the borough and district might 
have the advantage of a uniform system of se verage. Ultimately, 
the letter was referred to the health committee, by a majority of 24 

to 11. Alderman Dover, in reference to the statement which the 
Registrar-Gener.l has published prejudicial to Liverpool, said it was 

a fact that the lowest rate of mortality in England was 15 in 1,000 
in the rural district of Eastbourne, Sussex, while at the present time 
the rate in Liverpool was only 17} in 1,000. No doubt, when the 
sanitary act was first introiuced, Liverpool was about the worst town 
in the kingdom; but, by unceasing efforts, it was gradually reduced 





stone, the yield of the district, is in a tolerably good demand, at our | from 39 in 1,000, in 1837, to 29 in 1,000 last year, and 20 in 1,000 
last quotations. The labour market still continues in a satisfactory | for the average of all the weeks in the present year, whilst last week 


state, and is likely to remain so. , . 
“Tron (says a correspondent of the Builder) is rapidly and 
deservedly taking the place of wood for the fittings of stables; but 


jeans would notice this counter-statement of his. 


it was so low as 17} in 1,000. He hoped the London and other 
Mr. Beloe 


suggested that, in the returns of deaths, those of persons who had 


I think it only right to caution the trade and the public against the | not resided more than seven days in town should be kept sepa- 


danger of iron mangers and racks as they are very generally made. | rate, for upwards of 26,000 emigrants, most of them 
The plate which forms the top should be curved downwards, not | stricken and diseased, passed through the town annua 


only in front, but likewise all round the insides of the manger and 


verty- 
ly, and 
whenever any of them died here through fatigue their deaths 


rack, and should not offer, in any part, the abrupt edge of the iron | were recorded against the mortality rate of Liverpool.—At the 
plate for the horse to lay hold of. A bad accident has just happened | ysual sitting of the dock board the chairman stated that nothing 
to a horse of ours from this cause. He laid hold of the front of the | had yet been done with respect to affording additional warehouse 
manger (as horses generally do when being harnessed) ; the teeth of | accommodation. The engineer was, however, proceeding with the 
the upper jaw got under the projecting edge above described; the | erection of some very large sheds at Birkenhead, which, it was 
groom was unable to release the horse’s mouth; and the result was | believed, would, when completed, afford great relief to the present 
that, in struggling to get free, he broke some of his teeth, and has | pressure. Mr. Laird said several parties connected with the East 
seriously sprained, if not dislocated, his upper jaw. A moment's | india and other trades had stated to him that if a large crane, of the 


inspection of these fittings, supplied by an emment firm, 
once show how easily this accident may occur. 7 
An assault extraordinary, which has been the subject of much 
ossip in this district within the last few days, took place in Birmiug- 
CS on Thursday. It appears that Mr. Griffiths, in his Zron Trade 
Circular of the previous Saturday, had made some remarks on certain 
Wiltshire pig iron, for the sale of which Mr. Henry Sparrow is 


will at | sort to which he had 


agent; the particular passage to which it is understood Mr. Sparrow | 


takes objection being as follows:—“ The pig iron market is most un- 
satisfactory, the stocks increasing in every part of England, and the 


demand unequal to the aggregate supply which finds its way into the | 


market from various quarters. 


It is a fact to be lamented that new | 


works are about to be erected at this mument in Wiltshire and other | 


places, with the view of increasing the supply of pigs for the general 
market, already glutted, and we tuink it only right to say that these 
undertakings must end in disappointment to the proprietors, having 
in view the present prospects of the pig iron trade. The Wiltshire 
iron sells in this market at £3 per ton, with a heavier carriage than 
the northern hematite upon it, and as the best brands of northera 
iron fetch 123. 6d. per ton more than the Wiltshire, the prospects for 
the Bristol side of the country will be easily perceived, even by per- 
sons who are ignorant of the iron trade altogether.” The circum- 
stances connected with the assault in questivn are stated to be as 


follow :—Mr. Griffiths was, it seems, on the afternoon of Thursday, 
standing near to or on the threshold of Mr. Hollingsworth’s shop, in | afford an editying illustration of the growing magnitude and im- 


High-street, Birmingham. Whilst he was in that position Mr. 
Henry Sparrow came up to him, and thrust in the face of 
Mr. Griffiths a letter from a London correspondent, d li 
explanation of the paragraph before referred to. 





| 


Sepa directed the attention of the board, 
was put up, it would be a great accommodation to the railways 
shipping goods to the east.—The marine committee reported against 
a plan proposed by Mr. Gilmore for buoying the river for the 
guidance of the Woodside steamers in foggy weather. A report was 
ange pe from Mr. Gisborne, intimating that the last pole of the 
ine of telegraph between Point Lynas and Ormshead had been put 
up, and also that he expected to have the wires up and in working 
order in a day or two. ‘Lhe other wires continued in good working 
order, the only obstruction which had occurred for a long period 
having t:ken place beyond Abergele, where, during the violent gale 
of the 25th of August, some branches of a tree had fouled the wires. 
—A conversation tovuk place on a letter received from Messrs. 
Watt and Co,, requesting permission to test the engines of the 
City of Dublin Steam Packet Company’s steamer Munster in 
one of the north docks. The chairman said the permission 
sought for had been already granted, on condition that the experi- 
ments were made in conformity with suggestions made by the 
board's engineer, for the purpose of ensuring the safety of the dock. 
Mr. Laird said an experimeut so fettered would not be of any use. 
Several members expressed their opinions as favourable to the test 
being made as plete as possible, so far as that can be effected 
without compromising the safety of the dock.--The accounts of the 
board for the year ending June 23rd have just been published, and 





portance of Liverpool interests. The statement of capital account 


shows that at the commencement of the year the balance in the 


> g an | hands of the bankers was £278,380 11s. 9d., and with the treasurer 
Mr. Griffiths said | £167 18s. 
that he had no desire to see the letter or its contents, and upon that | 23rd June last amounted to £1,405,296 0s. 1ld.; less expired 


the 


The cash received on bonds for the year mee 
oans 


Mr. Sparrow struck Mr. Griffiths a violent blow on the mouth, which | renewed, £716,795 33. 3d.; and ditto paid off, £279,965 0s. 7d.; 
caused him to reel and partially to fall; this blow was followed by | leaving £408,535 17s. 1d., which, added to the amount due on the 


another, and another with a stick, and finally Mr. Griflitus was taken 
into Mr. Hollingsworth’s shop, suffering very much trom the blows. 
The aid of Dr. Melson was sought, and such assistance as the injuries 
required was administered. Mr. Griffiths was, it is said, unavle to 
appear on the Exchange, and when seen by his friends later in the 
day he spoke with much difficulty, the result of certain injuries which 
his teeth had sustained; and his upper lip was very much swollen, 
The Birmingham Journal, of Saturday last, in giving an account of 
he occurrence, observes :—“ An assault of such a character committed 
upon a man so well known, is of course in everybody's mouth, and a 
certain amount of sympathy has been expressed for bim, for, whatever 
his failings may be, he is known to be kind-hearted; Mr. Sparrow is, 
moreover, comparatively young and wiry. We have told the story 
as we have heard it, without the embellishments with which it was gar- 
nished yesterday ; we should be sorry that any injustice was done to 
Mr. w by the narrative, but that he was the aggressor and had 
all the tilting to himself there appears to be no duubt whatever.” 
It is understood that Mr. Griffiths has already given instructions to 
his legal adviser to bring an action against Mr. Sparrow, the trial 
of which will, no doubt, excite considerable interest at the next 


An explosion, resulting from the combustible character of the steam 


} 


24th June, 1859, makes the present bond debt £7,593,358 19s. 4d. 
Amongst the payments is a sum of £113,291 63. 8d. on account of 
new dock works, northern extension, timber yards, &c.; and 
£365,578 8s. 6d. on account of the Birkenhead works. A sum of 
£200,000 has been paid on account of consideration in respect of 
town and anchorage dues. The total expenditure on capital account 
reaches £843,221 19s. 8d. The revenue account returns the cash 
received from dock tonnage rates at £203,032 19s. 6d.; for dock 
rates on goods, £194,282 13s. 5d.; town dues, £150,149 12s. 2d.; 
graving dock rates, £24,942; rents of property, £30,825 9s. 2d. ; 


Albert Dock warehouses, £3,000; Wapping ditio, £9,500; Stanley, | 
£9,000 ; Birkenhead, £4,000. On the debtor side appears a sum of | 


£27,000 paid the corporation in consideration for town dues; aud 
£15,895 in respect of Birkenhead Dock bouds; on account of interest 


| owners of the Wombwell Main Colliery, for not accedin 





The designs of Mr. James Heyworth, of Derby, have been selected 
for a new market house at Stockport. It ap that there were 
eight other competitors. The first prize di for an intended 
observatory in Vernon Park, Stockport, is that of Mr. Stevens, of 
Macclesfield. Mr. Wilson, of Bath, received the second prize. 

Mr. J - Burch, of the Crag, Macclesfield, writes with reference to 
Bonelli’s electro-magnetic loom, described recently in these columns 
at some length, that his first impression on seeing the machine led 
him to fear that there was too much complication in the ar 
ment, and that its intricacies would present a grave impediment to 
its successful introduction and general adoption amongst manufac- 
turers. Mr. Burch, however, now informs M. Bonelli that he is 
prepared to adopt a different opinion :—“ B ing better acquainted 
with the mechanical details of your apparatus, and with your mode 
of directing and interrupting the electrical currents, and the 
certainty of the perfect action of the whole, I was glad to find that 
the perfection of the weaving, and, in fact, the success of your 

ead) in 
unless 





electro machine, depended (as far as regards the design produ 
no degree whatever upon the ability of the operative, who, 
previously informed, would scarcely know the difference between 
weaving with your machine and the ordinary Jacquard. It is to be 
expected that, as your machine becomes known and adopted, modifi- 
cations in its mechanical arrangements will be made, but as regards 
the actuating principle of the electro-magnets, nothing can be more 
erfect in its simplicity or more unerring in the result. The 
ingenuity and novelty of your invention certainly claims for it the 
attention of all who are engaged in weaving figured goods, and I 
have no doubt of your meeting with many manufacturers who will 
not fail to discover and appreciate its merits, and who will be willing 
to test its usefulness. After all, the real question for consideration 
is one of economy. Can you produce with your machine figured 
goods equal in effect, and at a lesser cost for novelty in design, than 
can be produced by the Jacquard? This question, I believe, may be 
answered in the affirmative, whenever there is a reasonable limit to 
the quantity produced in any particular design.” 

The strike of the Halifax , Which d about a 
month since for a reduction in the period of labour from ten to nine 
hours per day, continues. Two great works in the town are ata 
complete stand-still, viz., the town-hall and a large warehouse in 
Horton-street. All the men on strike have left the town. While 
on_strikes—and the journalist ought to have a standing heading, 
“ Strike Lntelligence”— we ought to notice a singular atfair at the 
Farholme co-operative mills, Slacksteads, where the weavers have 
expressed di tent at the t of wages received. No satis- 
factory explanation having been vouchsafed by the “ directors,” 
a fortnight’s notice has been given. Alack! even the co-operative 
principle appears to have its weak points. 

The Munster, one of the four large steamers built for the Galway 
line by Messrs. Samuelson and Co., of Hull, and Messrs. Palmer, of 
Jarrow, has been launched, so that all four vessels—Ulster, Mun- 
ster, Leinster, and Connaught—are now afloat. Details as to the 
dimensions, &ec., of the steamers previously launched have been 
= in Tux Enorverr, aad it will now suffice to say that the 

lunster closely resembles her sister vessels, After the launch, which 
was witnessed by several thousand persons, a grand breakfast took 
place, Alderman M. Samuelson in the chair. uring the proceed- 
- Mr. Samuelson made some remarks with reference to the 
Atlantic Royal Mail Steam Packet Company, and its page A eae 
pects. He said it would be pretty — known that the Galway 
Company had had many ditliculties to encounter, but he was glad to 
say those ditliculties—which were of a very peculiar character—had 
been entirely overcome. The gentleman who had been most con- 
demned by the Committee of the House of Commons was Mr. Lever, 
but that gentleman had now left the board. He (Mr. Samuelson), 
however, felt it due to Mr. Lever to say that his conduct had been 
much belied. He was a most enterprising person, although he must 
confess he was not altogether the one best calculated to carry out 
etliciently such a large company as the Galway one. Now that the 
new board had been chosen he hoped all would go along pros; en! 
and the House of Commons and the public, he had no doubt, wo d 
have no cause to regret the grant of the subsidy. 

An action of a very singular character has just been brought 
against the Lancashire and Yorkshire Railway Company in the 
Salford Hundred Court of Record. It was an action by Messrs, 
Haigh, coal proprietors at ‘Todmorden, to recover damages for an 
accident which occurred to their horse while crossing the defendants’ 
railway near Todmorden on a level crossing, which the plaintiffs 
alleged was not kept in proper repair. It appeared that on the 2nd 
of February the plaintiffs’ horse was passing over the crossing with 
an empty cart, when a part of its shoe got “ fast” between the* sets,” 
and, consequently, the horse was thrown down. In the attempt of 
the animal to get up the shoe was disengaged, but the horse was so 
much injured that it was utterly unable to do any work afterwards, 
The points put to the jury by the plaintiffs were—Had the plaintiffs 
a right to use the road? if so, was the road kept in proper repair ? 
and, if the road was not in a proper state of repair, did the plaintiffs 
contribute to the accident by improperly shoeing the horse and im- 
ry managing it? The plaintiffs, of course, contended that they 
ad a right to use the root that the horse was properly shoed for 
winter and properly managed, and that the accident was attributable 
to the defective state of the road, for the repair of which the 
defendants were liable. On behalf of the defendants it was urged 
that the road was in a proper state of repair, and that the accident 
arose from the peculiar construction of the horse’s shoe, the prong 
and heels of which were so sharp that they penetrated between the 
sets. If the projections of the shoe, it was contended, had been 
blunt, as was commonly the case, the accident would not have 
happened. The defendants admitted that, if a verdict was found 
against them, it would be for £85, the alleged value of the horse; 
upon which the plaintiffs agreed to forego the claim for the amount 
of the veterinary surgeon's bill. The jury, after some consideration, 
found a verdict for the plaintitls for £35. 

Several topics of interest may be noticed in the Manchester dis- 
trict. It was stated at the last meeting of the city council th 
notwithstanding the reduction which has taken place in the price o! 
gas, the protits will exceed those of the past year by upwards of 
£6,000. The erection of a town hall for the township of Hulme 
(which now numbers between 70,000 and 80,000 inhabitants) is to be 
at once proceeded with. It appears that Mr. G. F, Train, the street 
railway celebrity, has applied for leave to lay down a tramroad, 
similar to the one just opened at Birkenhead, along Oxford-street 
and Stretford New-road. He undertakes to do this at his own ex- 
pense, and to put the road into its former state, if the authorities 
should not approve of his tramroad. Leave has been granted, subject 
to these conditions. No mention is made of the time of commencing 
or concluding the contract. 

The committee for promoting the erection of a statue of the late 
Sir John Franklin at Spilsby, Lincolnshire, have met with a dis- 
appointing obstacle—the Government will not give some old gun- 
metal to be re-cast into a statue, Surely, considerlng the gallant 
services and heroic career of Franklin, this act of the Government is 
hardly comme il faut. 

On Friday afternoon an inquest was held at Wombwell, on the 
body of William Batty, a 27, whose death was caused by the 
explosion of a boiler at the Wombwell Main Colliery. After bear- 
ing the evidence several of the jury appeared to,be of opinion that 
an adjournment was necessary. However, after being locked up for 
a short time, they agreed to a verdict of “ Accidental death,” at the 
same time attaching blame to Mr. Bartholomew, C.E., one S 

e 
request of Mr. Oxley (who had the charge of the boilers) to give more 








on bonded debt, £321,551 17s.; salaries, £24,072 1s. 5d. Total | boiler room. 


expenditure on revenue account, £578,310 2s. 7d. Surplus of general 
receipts carried to capital accouut, £103,756 13s. lid. A comparison 
of the dock duties received at the port of at for the years 
1859 and 1860 shows the following result:—1859, 21,214 vessels, 
4,511,969 tons; duties on tonnage, £187,449 8s. 10d.; duties on 

£179,489 18s. 4d.; total, £366,939 7s. 2d. 1869, 21,136 





vessels, 4,697,238 tons; duties on tonn: £203,032 19s. 6d. ; duties 


coal, with which it was being loaded, took place on Thursday, on ! on goods, £194,282 18s. 5d. ; total, £397,315 12s, 4d. 


On Friday Dr. Forbes Watson—who also attended at Leeds on the 
previous Wednesday—addressed a meeting of Sheffield manufacturers, 
for the purpose of communicating information respecting the hard- 
ware goods of India. There was a large collection of implemeuts, 
arms, cutlery, iron, steel, and articles of Indian manufacture, the 
workmanship of which Dr. Watson explained to the meeting, and 
which excited considerable interest. Speaking of the products of the 
country, he said that they had an abundance of iron; but the great 
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difficulty they experienced was in the want of fuel with which to 
work it, at least to work it to such an extent'as to supply foreign 
markets, Coal they certainly had, and though the metal worked with 
it was not so good as that wrought with charcoal, India might furnish 
that class of iron that seemed so much to be wanted here. Then, 
again, he should suggest to them that if they desired to foster and 
encourage trade with any hitherto unopened country, they must 
accommodate themselves to the requirements of that country, and not 
supply it with goods like those used at home. They must, in the first 
place, observe this fundamental principle, that articles must be made 
of patterns like those already in use by the natives to whom they 
were intended to be supplied, though those shapes and patterns 
might, to our cultivated taste, be considered rude and imperfect. And 
they must do so for this reason: the people had for ages been accus- 
tomed to use articles of those shapes, and all changes towards im- 
provement must be made gradually. They would have, also, to pay 
great attention to the quality of the goods supplied, and especially 
to those supplied to India. Despite the polish, the native would soon 





in balls in a matrix of clay and blue shale. The bed where this ore 
is found varies from 13 ft. to 18 ft. in thickness The make of iron 
from this ore is of very high quality. The yield of iron from the ore 
was about 45 per cent. The cost of working this stone was, no doubt, 
considerable, which is unfavourable. The cost of working and laying 
it on the bank being about 11s. per ton, but then its quality, we 
understand, isextremely good. Coal also abounds on the estate, two 
seams being most spoken of; one 8 ft. in thickness, and the other some- 
what less, being 2 ft. 8 in. This coal is reported to be of quality 
for iron-making and making good coke; seams of fire-clay are also 
found, from which fire-bricks of fair quality have been made. 
Sheffield trade advices are dull. ‘The American houses are doing 
but little in the lighter branches, and the orders for steel and sheets 
are much under the aver: Many of the ironfounders are com- 
plaining, and the rolling mills have not that general run of work 
which the proprietors would wish. The bulk of the tableknife orders 
continues to be almost altogether for common work, at prices which 
can scarcely be called remunerative to the manufacturers. The 
d d for the home trade is tolerably steady and satisfactory. A 





discover their intrinsic value; and it must be likewise bered, 
that in supplying India we should be competing with a country that 
produced the best steel. He likewise suggested, that in order to 
manufacture goods of the nature he had mentioned, a commercial 
museum should be established, and speci and patterns of India 
hardware goods be purchased to supply it, and it should also include 
samples of material in the raw state. Ta accordance with this sugges- 
tion a subscription was subsequently made. 

Dr. Watson’s address at Leeds, which referred to the cultivation of 
flax in India, also possessed considerable interest. Dr. Watson (who, 
it may be remembered, is reporter on the products of India to the 
Indian government) said in the north of India the climate was 
moist, and an analysis of the soil clearly proved that it possessed all 
the constituents which were found in the most favoured flax-growing 
countries, To a slight extent the natives in the Punjaub had already 
been induced to cultivate flax, and he had little doubt, if it could be 
shown to be profitable, its cultivation would be considerably ex- 
tended. Many other districts were equally suited for the growth of flax 
and the soils of India were as fine as any in the world. The lecturer 
proceeded to point out other Indian fibres which might be introduced 
with success in our manufactures, such as the fibres of the Rheea 

lant, and the Bendolee Sutta, a creeping plant growing in Assam. 

he fibre of the latter plant, he observed, could well be used as a sub- 
stitute for flax, possessing as it does a fine silky appearance, great 
strength, and unlike many other Indian fibres, a remarkable freeness 
from asperitics. Dr, Watson then took into consideration the best 
means to be adopted to stimulate the natives of India in the cultiva- 
tion of flax, remarking that Government had done all in its power, 
and what was now required was extended communication with the 
producing districts; the despatch of agents whose attention would be 
specially directed to its cultivation ; and the formation of those com- 
mercial arrangements necessary to convince the cultivator of India of 
the advantage of growing flax. 

It will be observed, from the evidence adduced at the inquiry into 
the circumstances of the disaster on the East Lancashire section of the 
Lancashire and Yorkshire Railway, that the baneful practice of 
treating guards is still persisted in. Thus one porter was treated 
with rum, although not to a sufficient extent to intoxicate him. The 
evidence of one Ashworth, a mechanic, also contains one passage 
which would be amusing but for the tragic circumstances which led 
to the disclosure:—‘ When we started from Ramsbottom a porter 
came and wakened us up, and said, ‘ You look snug; you have all 
had it middling sweet so far. Have you all first-class tickets?’ I 
said, ‘No, they put us in this carriage in Manchester.’ He said, 
‘ Are you going to do ought—stand a glass, or anything of that kind ?’ 
I gave him three halfpence, and the other three gave him something.” 
When will this worse than foolish system be abandoned ?” 

The intelligence to hand from the north is interesting. A fine iron 
steamer has been launched from the yard of Messrs. Richardson, 
Duck, and Co., South Stockton. Her dimensions are :—Length over 
all, 221 ft.; breadth of beam, 28 ft. 6 in.; t ge, old measu t, 
769. The vessel has gone round to Hartlepool to receive her engines 
from the firm of Messrs. S. Richardson and Son. A commission of 
Prussian gentlemen, deputed from the Prussian government for the 
purpose of examining and reporting upon the English system of 
mining, has been in the north during the last few days. ides a 
close inspection of the working plans and drawings connected with 
the underground economy of the mines and the documentary records 
of their general management, they have personally investigated the 
internal workings, and for that purpose have descended several of the 
collieries. The following are some of the collieries already visited by 
the commission :—Shincliffe, Old Durham, Sherburn, Littletown, 
Houghton, Newbottle, Monkwearmouth, Ryhope, Seaton, Herton, 
Eppleton, Page Bank, Shildon, Whitworth, and Brandon. The 
survey partakes of a scientific as well as practical character, 
and a properly qualified analytical chemist is attached to 
the commission for the purpose of reporting upon the quality, 
temperature, velocity, &c., of the various currents and the 
atmospheric phenomena generally attached to the working of our 
mines. After a complete survey of the collieries on the Wear, the 
commissioners proceed to the Tyne, where a similar inquiry will be 
carried out. They then proceed to Lancashire, and will extend their 
researches through the whole field of British mining enterprise. 
The demand for coals in the South Durham district, more especially 
for exportation, continues good, and with few exceptions the collieries 
are in full operation. Among recent changes in the ownership of 
collieries in the north may be noticed the purchase of the large new 
winning near Seaton by the Marchi ofl donderry, who is also 
greatly extending her colliery operations in other directions. In the 
district of Hartley and — to the north of Newcastle, where 
steam coal is principally worked, several new pits have lately been 
sunk, or are in course of being so, and the resources of the locality 
are being developed by the expenditure of a large amount of capital. 

Mr. Richard Ayre, a Newcastle man, has invented a brake, which 
he contends will instantaneously and simultaneously stop a train of 
carriages without the intervention of the guard. The principle 
adopted is that of the ordinary coal wagon brake applied to all the 
wheels, and made self-acting by having a connecting lover projecting 
out between the buffers of the carriages, which on any stoppage 
cansed by a breaking of chains, or shutting off of steam, is forced 
under the preceding carriage, and completely locks the wheels of the 
whole train. Another invention of Mr. Ayre’s is a new safety-lamp 
for miners, which has this advantage over all others that -ve have 
seen, that when danger is nigh it not only makes it apparent, but 
upon its increasing is put out altogether. ‘This is accomplished by 
suspending an extinguisher by a certain description of wire over the 
light, and when this becomes heated it straigltens, and allows the 
extinguisher to fall upon and put out the light. Another advantage 
is, that if the miner should attempt to open the lamp, the light is 
also extinguished. The iron trade of the north remains in much the 
same condition, but the appearance of affairs is a shade more 
cheerful. The North-Eastern Railway Company are about to pro- 
ceed with the execution of the Lancaster Valley branch, in length 
12} miles, which commences on the Bishop Auckland branch, near 
the river Browney, and terminates at Conside; and the Guisbro’ branch, 
in length five niles, which commences on the North Yorkshire 
and Cleveland line near Battersby, and terminates by a junction with 
the Middlesbro’ and Guisbro’ Railway, near Morton Grange.—The 
first sed of the Nidd Valley Railway will be cut on the 20th.—The 
Newcastle Chronicle expresses regret that the Brenkburn coal and iron- 
works, after a lingering existence of four years, have become defunct. 
The works are situated on the River Coquet, 13 miles from its 
mouth, where Warkworth Harbour is situated. | When those works 
commenced it was fully expected that a branch railway would be 
constructed from the North-Eastern at Acklington, up the Coquet 
Valley, and having a connection with the works. This, _ Patan has 
not been effected, and consequently the works, from this cause alone, 
have had pt pe chance of being successful. The royalty consists of 
upwards of 2,000 acres, belonging to Mr. [Cadagan, of Brenkburn 
Priory. t of excellent quality abounds on the pro- 
perty, and also good freestone. Iron ore also abounds, of 
seed quality. The iron ore is of the nodular kind, being found 

















little slackness has been felt by one or two of the engineers’ tool 
makers, but it is expected to be but temporary. 

The first prize of £50 has been awarded to Mr. Johnstone, of New- 
castle, for the best design in competition for Darlington New Town 
Hall. A new town hall is also to be built at Shotley Bridge, from 
a in the Gothic style, prepared by Messrs. Oliver and Lamb, of 

Newcastle. 

It appears that the quantities of coals sent over-sea from January 
to July amounted to 3,865,213 tons against 3,840,135 tons in the 
corresponding period of 1859. There has, therefore, been an increase 
in the current year of 25,078 tons. The total quantity of coals im- 

orted into London from January 1 to August 31 was 2,380,121 tons, 
ing an increase of 286,592 tons in the current year. <A scheme is 
in circulation for the establishment of an undertaking to be called 
the “Great Northern and Midland Coal Company (limited),” to 
carry on the trade in coal from the Sunderland, South Yorkshire, 
and Derbyshire collieries, hitherto prosecuted by the Great Northern 
Railway, but now abandoned in compliance with an injunction 
granted by the Court of Chancery. 

The locomotive drivers seem determined not to suffer their short- 
time movement to flag. On Sunday afternoon about forty delegates, 
representing the drivers and firemen in Lancashire, Yorkshire, &c., 
met at Bradford. Several delegates addressed the meeting, to show 
the necessity of a legislative ten hours’ measure for engine-drivers and 
firemen, and a series of resolutions, expressive of approval of sucha 
measure, and of a determination to take the necessary steps to secure 
a legislative enactment, were adopted. 

Among the considerable number of schemes brought before the 
public this autumn, one of the most important is the “ West Midland, 
Shrewsbury, and Coast of Wales Railway.” It is proposed that the 
line, if carried out, should be worked by the West Midland Company. 
The length of the line would be ninety miles, and it would connect 
Shrewsbury with the sea coast at Portmadoc, passing through some 
of the most picturesque parts of North Wales, and avoiding heavy 
works, with the exception of one tunnel of a mile anda half. The 
estimates are under £10,900 per mile. 

The Newcastle town council has invited the National Association 
for the Promotion of Social Science to meet in that city in 1861. 

Might we not take a hint from Paris? The French consul at 
Manchester, M. D. Kraetzer Rassarets, has made known to the 
merchants, manufacturers, and others, interested in trade, that the 
French Government have opened a record office in Paris for register- 
ing trade marks, in order to prevent imposition. The communi- 
cation is as follows :—“ Manchester, Sept. 3, 1860.—I beg to inform 
the tradespeople of this country that any manufacturer in England 
may now deposit, in the record office of the chamber of ce in 
Paris, the trade mark of any goods that will not be prohibited after 
the time fixed for these special goods by the final conclusion of the 
Anglo-French commercial treaty. This deposit of the trade mark 
changes, however, nothing in the present laws of customs still exist- 
ing, but it would be advantageous for manufacturers to avail them- 
selves of this opportunity before the lusion of the ial 
treaty, in order to secure at once the benefits arising therefrom.” 














Smoke From Gas Liguts.—It is pretty generally imagined that 
the smoking of ceilings is occasioned by impurity in the gas, 
whereas, in this case, there is no connection between the deposition of 
soot and the quality of the gas. The evil arises either from the 
flame being raised so high that some of its forked oe give out 
smoke, or more frequently from a careless mode of lighting. If, 
wien lighting the lamps, the stop-cock be opened suddenly, and a 
burst of gas be permitted to escape before the match be applied to 
light it, then a strong puff follows the lighting of each burner, and 
a cloud of black smoke rises to the ceiling. ‘This, in many houses 
and shops, is repeated daily, and the inevitable consequence is a 
blackened ceiling. In some well-regulated houses, the glasses are 
taken off and wiped every day, and before they are put on again the 
match is applied to the lip of the burner, and the stop-cock cautiously 
opened, so that no more gas escapes than is sufficient to make a ring 
of blue flame; the glasses being then put on quite straight, the stop- 
cocks are gently turned, until the flames stand at 3 in. high. When 
this is done, few chimney-glasses will be broken, and the ceilings will 
not be blackened for years. —Sir John Robison. 


IMPROVEMENTS IN IRon MANUFACTURE.—We live in a wonderful 
age. Through human ingenuity, time and space have become 
almost annihilated. From the many patents taken out for the 

rocess of “ puddling,” this branch in the manufacture of iron—one, 
if not the most important—is, undoubtedly, engrossing the attention 
of scientific men. It is a well known fact, that it is quite possible 
for the “ puddlers” to make bad iron, no matter what the quality 
may be with which he charges his furnace; and, in many instances, 
want of skill or ignorance may be the cause; yet it is not always so. 
The necessity of having to protect the ends and sides of his furnace 
with such substances as hematite iron ore, pottery mine, bull-dog 
cinders, and limestones, and in some works fire-clay, containing a 
large we centage of silica, lime, and the latter one alumina, when 
brought into contact with the melted protoxide of iron, readily com- 
bine together, and melt at a comparatively low temperature, 
especially when the iron to be worked is grey, but more so when it 
is to be worked into puddled steel, from the excessive heat required 
in the furnace. Upon an average, the hematite ore used for settling 
or repairing the sides and ends of puddling furnaces contains 12 
and we have known it, in some instances, not less than 18, 
of silica, which acts very injuriously upon the iron pro- 
duced, making it more or less red short. Similar effects are pro- 
duced with pottery mine, fire clay, and calcined cinders, or bull-dog, 
which melts at too low a temperature to be of good service in the 
puddling furnace. The most refractory material which has been 
used in any quantity is limestone, but unfortunately it has a ten- 
dency to harden the iron so much that it is almost — to 
roll it free from “cracks,” besides weakening the iron. In fact, in 
some works the rules thereof strictly forbid the puddlers using it. 
Parry's patent for using ——— steam cannot be practically 
adopted in consequence of the intense heat it generates in the fur- 
nace, and thereby destroying the sides. The most recent improve- 
ment of which we have yet heard, and which overcomes the 
difficulties alluded to, is the patent of Messrs. Hill and Morgan, of 
Witton Park Ironworks, near Darlington, taken out in February 
last, for “ carbonaceous fettling.” At first sight such a substance to 
withstand the heat of a puddling furnace may appear strange; and, 
although carbon is combustible, it is well known that it cannot burn 
without the presence of oxygen, and hitherto carbon has not in any 
form been fused by any known metallurgical process. ‘To carry out 
these principles the patentees use coke dust and coal tar or pitch, 
thereby obtaining nearly a pure carb pound. This is 
placed in and against the sides and ends of the puddling furnace, 
and covered up immediately with hot cinders from the bottom, 
scales or oxide of iron from the rolls, &c., by which means it is 
effectually prevented from being consumed, and at the same time 
forms a compact mass similar to plumbago.—Contemporary. 
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British Metals are quoted Free on Board; F in Bond. — Extra 
sizes are for at the rates agreed by the trade, Brokerage 
is not for buying except on Foreign Tin. 
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Rats.—The market still continues dull, and prices nominally the same 
as last reported, viz., £5 5s. f.0.b. at the Welsh ports. A 

Scorcu Pig iRoN.—A fair amount of business has been done during the 
past weck. The market closes a shade lower, with buyers 51s. and sellers 
bis. 3d. cash, and 52s. 3d, three months open, for Mixed Nos. Warrants 
f.o.b. at Glasgow. 

SPELTER.—Some sales have taken place at £20 5s. on the spot. Market 
very quiet. 

CorPek.—On the 10th inst. the smelters announced another advance of 
3d. —— on manufactured, and £2 10s. per ton on cake and tile, 
‘This es an advance of jd. per pound in less than a week. The 
current rates are now 114d. for the former and £102 10s, for the latter. 

Leap in fair request. 2 

Tiy.—English is very firm. Banca and Straits are also more inquired 
for, and cannot be had under £137 and £132 respectively. 

Tin Puiates have been a little more brisk this week. 

MOATE and CO., Metal Brokers, 


September.13, 1860. 65, Old Broad-street, London, 
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Guascow, September 12, 1860. 


We have a slight improvement to report in our Pig Iron Market. From 
50s. Att ey Ual advance to bis. 3d. has taken place. A mode- 
rate quantity of iron has changed hands, but there is little or no specula- 
tion in the article at present, 

To-day business was done at 51s. 4|d. cash, but we close sellers ; buyers 
51s. 3d. There is a good demand for shipping iron. 

The exports last week were 10,231 tons, against 13,628 tons in the corre- 
sponding week last year, 


Suaw, THOMSON, AND Moors, Metal Brokers. 


Tue Lama.—The last number of the Bulletin de la Socidté 
Imperiale d’ Acclimatation contains a paper, by M. Galmiche, inspector 
of woods and forests at Remiremont (Vosges), on the domestication 
of the lama, and its aptitudes for farm service. A lama having 
been sent to him by the Society of Acclimatisation at Nancy, he had 
it taken to the farm of St. Mont, at an altitude of 650 métrés above 
the level of the sea. After a few days’ rest, during which the 
animal’s appetite and disposition were scrutinised, it was sheared, as 
its fleece was evidently an encumbrance, on account of the heat of 
the weather, and was afterwards put to some light work, chiefly 
consisting in carrying forage, not exceeding 60 1b. in weight, from 
the bottom of the wood up to the farm, a distance of two kilometres. 
After each trip it used to be sent back to the stable to be fed; but it 
was soon found that it preferred nibbling the grass along the road- 
side to eating it from the rack; it was, therefore, left to do as it 
pleased. By this management it soon grew strong and fat; the 
stable was left open all night, so that it might go in and out at 
pleasure, and it was observed that the animal preferred sleeping out 
in the open air. All restraint was then discontinued, except that a 
bell was tied round its neck, that it might be found when wanted. 
During the winter the lama was made to go to Remiremont daily, 
in the deepest snow, and in the worst weather, and return with a 
load of frem 80 lb. to 1001b. of bricks, manure, &c. Although the 
distance is not more than six kilometres (about four miles), the 
animal used to remain several hours with the load on its back, 
because the driver had to visit his mole and weasel traps on the way. 
The lama has often carried young girls and ladies on its back; it is 
extremely tame and sure-footed. It prefers a dry and cold air to 
the hot and confined atmosphere of the stable, with horses and cows 
in it; it lies down in the snow after feeding, to ruminate, even in the 
coldest weathcr. It does not feed upon the branches or barks of 
trees ; it seeks the company of d goats, and other quadrupeds 
Its work is equal to that of a small ass; it feeds upon any kind of 

rass or hay, but will not touch grain; it need not be shod, and its 
‘oot does not slip on the ice or hard snow. Its keep is equal to that 
of three sheep, and therefore costs about twenty-five centimes nor 
Its fleece weighs about 3} kilogrammes (7 Ib.), but it is not so y 
made into cloth, since it cannot be fulled like sheep's wool ; the warp 
of the stuff should be cotton, 
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IRON, AND IRON BRIDGES. 

wing, besides being a rt by Mr. Roebling, C.E., on the 
na of the Niagara Rallway Gespension Batic contains 
much information and many observations which will, no doubt, be 

found generally interesting by our ers .— 
After an absence of two years I have again visited the Niagara 
Railway Suspension a and have, during a stay of three days, 
on the 18th, 19th, and 20th of July, made a thorough examination 


of the work. 
The Ni Bridge was opened for railway traffic on the 18th of 
March, 1855; the lower floor for common travel was completed and 


in use the rad previous. The number of trains and trips of single 
engines, which at the present time pass over the bridge in twenty- 
four hours, averages about forty-five. This great traffic accounts 
for the rapid wear of the rails, many of which require renewal. 

After a thorough examination of all parts of the work I am un- 
able to report any change. 

The camber of the floors and the deflection of the cables, as you 
well know, depend upon the temperature of the atmosphere. The 
relative level of the floors is the same as it was in 1855. 

In order to be better enabled to judge whether the stiffness of the 
superstructure has been impaired by a five years’ traffic, I placed a 
levelling instrument between the towers on the New York side, and 
observed the process of gradual deflection caused by five trains. 

A train, composed of the engine “Essex,” and tender, of 

85 tons weight, drawing 10 empty cars, produced a de- 


flection in the centre of... eon we ove « 0,462 ft. 
A small engine, drawing 2 loaded passenger cars, 1 bag- 

gage car, and 1 loaded cattle car ... one eee +. 0,540,, 
Another light engine, with 5 loaded passenger cars and 1 

baggage car ... ove eee ove eve ove « 0,520 ,, 
The engine “‘ Essex” and tender alone a ee 
The same engine returning with 8 loaded cattle cars, each 

holding 17 to 18 cattle of the largest size eee on 6700, 


A short, but heavy train, such as the last, when in the centre of 
the oe between the stays, produces the greatest deflection, com- 
paratively. A longer train, loaded at the same rate and extending 
over the limits of the stays, deflects the work but little more. In 

roportion, as the ends of the floor are weighed down, the centre is 

eptup. By comune the above observations with those of 1855, 
we discover no essential difference. The great experimental train, 
which covered the whole bridge with loaded cars, propelled by two 
engines, produced a deflection of 10 in. A similar train over 
now will do the same. 

The extreme rise and fall of the floor, owing to the contraction 
and expansion of the cables, amounts to more than 2 ft. But the 
cables being at liberty to contract and expand, this process can 
never affect their strength. 

In my woe of 1855 I stated the aggregate ultimate 


strength of the 4 suspension cables at ove +++ 12,000 tons. 


Permanent weight, supported by cables eee 1,000 ,, 
Tension resulting ... ove ove ove eco oe §=1,810 ,, 
Proportion of permanent tension to strength ... oe 136.68 4 
Tension produced by a train of 250 tons ove ove 452 ,, 
Aggregate tension ... ove ooo ove ove ooo 2,262 
Proportion of working tension to strength _.... oo 1:35.80 ,, 


This liberal allowance of strength and freedom from vibration will 
insure the durability of the cables. 


The question has been repeatedly asked, why trains are not 
allowed to pass over this bridge at a higher rate of speed than five 
miles an hour? This limitation is looked upon as a sign of tacitly 
acknowledged weakness, and has been frequently referred to as a 
strong argument against suspension bridges for railway purposes. 

This matter I discussed in my report of 1855, but I will explain 
again and more fully. The first t object of this limitation of 
speed is safety. Although it may look somewhat timid in this fast- 

‘oing age to see freight trains move at the rate of five miles per 

our, and passenger trains at even a less rate, yet when it is con- 
sidered that this slow speed insures absolute safety, no matter what 
accident may happen to a train—the travelling community ought to 
be satisfied with this cautious arrangement. hat would be gained 
by a higher speed? Nothing whatever. The bridge forms a link 
between two termini, and there is always time to make connections 
Passengers will prefer to cross at a slow rate in order to enjoy the 
splendid scenery during the passage. The track is so construc 
as to form a trough of 3 ft. depth between the girders, into which a 
car or locomotive will instantly drop the moment it breaks down or 
leaves the track—provided there is no great headway. Should such 
an accident happen to a train, the broken down car, engine or track 
will act as a powerful brake, and will check its motion. When 
planning the work, absolute safety was made the first condition, and 
the track has been constructed accordingly. I would also remark 
in this connection, that any further addition of fender-pieces to the 
track, as an additional means of safety, as has been proposed of late, 
would only prove an unnecessary incumbrance. 

A greater speed than five miles per hour for passenger trains should 
never be permitted for the reasons stated. But should a much 
heavier freight business have to be accommodated in the future, the 
— of freight trains may be increased without —— to the work. 

1 that will be necessary is, to keep the track in perfect order, and 
to maintain a continuous bearing at the rail-joints to prevent con- 
cussions. I will further state here, that by an additional expenditure 
of 20,000 dols., the stiffness of the bridge may be so far increased as 
to admit of the highest practicable speed of freight trains, without 
producing the slightest injurious effect upon the structure. I make 
this statement deliberately for the information of those professional 
and unprofessional opponents to suspension railway bridges, who 
have made it their business to cast doubts upon the permanency of 
this work. I also expect to demonstrate this when resuming the 
works on the Kentucky River Bridge, on the Lexington and Dan- 
ville Railroad, which, when completed, will form a single span of 
1,224 ft. from centre to centre of towers, over a chasm of 300 ft. deep. 

The woodwork of the Niagara Bridge, being kept well painted and 
otherwise well protected, will last forty years and more. The old 
wooden St. Clair Bridge, at Pittsburgh, Pennsylvania, which I 
removed to make room for a new suspension bridge, recently com- 
pleted, has stood exactly forty years. All its principal timbers of 
pine and oak, on removal, were found good and sound. A portion of 
this material, after being well tarred, has gone into the new sus- 
— floor, and will no doubt render good service for another 
‘orty 


years. 

My views of the durability of the cables have undergone no change 
since 1855; they have only been strengthened by additional ex- 

rience. This being a subject of great importance and of general 
interest, I embrace this opportunity to express myself more fully, 
and thus perhaps to contribute towards a better understanding of 
the nature of iron. 

‘The fact is well known that wrought-iron under certain conditions 
will undergo certain radical changes. And so will all kinds of 
matter. The material universe is not by any means constituted upon 
the principle of immutability. Material existence is but a theatre of 
change, of breaking down, of reduction and of reconstruction of the 
elements of matter. The ptian pyramids are even now under- 
going a slow process of disintegration. The dry air of that region, 
slow in action, is still sure to do its appointed work. And as all 
human fabrics being but material constructions, will have to succumb 
to the same inexorable law, we cannot expect that the Niagara Bridge 
will form an exception. 

Two kinds of changes are known which will affect the strength of 
iron and other metals. The one is wrought by the chemical process 
of oxidation, and can be guarded against effectually, and is so 
= in the Niagara Bridge. All iron and wire within reach are 

ept well painted, and thus preserved against rust. The anchor 
chains an their connections with the cables, inside of the anchor 
masonry and in the rock below,after three coats of paint, are pro- 





tected by the cement grout, which forms a solid envelope, excluding 
air and moisture. 
But aside from the mechanical protection thus afforded, I depend 
rincipally, as was explained in my report of 1855, upon the well- 
own chemical action of calcareous cements in contact with iron. 
Oxygen has a greater affinity for lime than for iron. So long, there- 
fore, as the cement will combine with oxygen, or, in other words, has 
not become completely crystallised, which is a very slow process 
inside of heavy masonry, the iron will be protected. The cement 
not exposed to the air, when setting slowly, has a tendency rather 
to expand than to contract; but suppose there should be cracks 
around the anchor bars, large enough to admit air and moisture. 
Water will then find its way through those cracks, but on reaching 
the iron, will be more or less imp with cement, and thus add 
another yee coat. The chemical principle which I have 
explained here I apply daily in my factory for the preservation of 
wire against dampness. I have also carried on direct experiments 
for a number of years, which have convinced me of the preserving 
property of calcareous cements in damp situations. 


On examining recently the anchor bars of the Monongahela 
Suspension Bridge at Pittsburgh, built sixteen years ago, I found 
them perfectly preserved, as far as the cement in which they are 
embedded was removed. To satisfy yourself on this subject, I shall 
propose in a few years more to remove the anchor blocks and to 
examine the upper links of the anchor chains of the Niagara Bridge. 
It should be remembered that good cement grout, when not disturbed 
by any mechanical action or by a current of water, will set perfectly 
solid, and will become as hard as sandstone in course of time, and 
without shrinking. The anchor chains of the Niagara Bridge are, 
in my opinion, effectually guarded against oxidation. 

But iron under certain conditions will oie another change 
which is not so well understood, and is ind as yet a 
mystery. And this fact has been seized upon as an invincible 
argument against iron bridges generally, and against the Niagara 
Bridge especially. I refer to the supposed and popularly so-called 
granulation of fibrous wrought-iron. 

Although this subject has engaged my attention for a series of 
eer and I have taken pains to obtain correct information, I yet 

esitate to express any decided opinions that would cover the whole 
field of investigation. The question at large I consider open yet. 
This much only I believe to be settled, that good iron will undergo 
no change in course of time, unless it is acted on by great heat, or is 
under the influence of strong continuous vibrations under tension. 

As an exception to this last proposition, may be cited the case of 
old anchors and chains, which, after being ex; on the ground 
or in the ground, a great length of time, had me considerably 
rusted and reduced in —— Aside from rusting, magnetic in- 
fluences were supposed to have been at work in destroying the 
strength of these irons. But it should be remarked, that none of 
these cases have been sufficiently well examined to warrant sound 
conclusions. It is true that the earth forms a great magnet, whose 
magnetism is maintained by the sun; and that the magnetic condi- 
tion of all metals is more or less apaces upon the great parent 
magnet. A steel magnet, that has lost its power or tension, when 
buried in the earth, will be restored by its magnetic currents. But 
how far the cohesion and elasticity o! —— may be affected 
by these currents, we are yet ignorant. hen a bar of iron is 
drawn apart by a tensile strain, the fractured ends are magnetically 
excited, and will attract iron filings, at the same time that the 
become heated. Both ph agnetism as well as heat—will 
always accompany the forcible rupture of iron, as can be readil 
ascertained by experiment. The same phenomena are also exhi- 
bited when iron is hammered cold, the heat in this case being more 
apparent than the magnetism. 

he cohesion and elasticity of wrought-iron, although different 
properties, appear to be closely related. In speaking of elasticity, I 
mean the natural eg and not what is produced by the forced 
process of tempering. d here may be pointed out a marked 
physical difference between steel and iron. hile the hardening or 
tempering of steel can be carried to almost any degree, that of the 
latter cannot. 

Whatever destroys or impairs the aety iron or steel will 
also affect its cohesion. And this fact has a significant mag- 
netic bearing. Tempered or hardened steel more e 
strength than soft steel. Now, when tempered steel loses its hard- 
ness by annealing, it assimilates nearer to soft iron in its relation to 
magnetism. Ked-hot iron is not attracted by a magnet, while a 
steel magnet entirely loses its magnetic properties on being heated 
red-hot. Another remarkable fact is, that artificial as well as 
natural magnets, when overloaded, become weakened. And so does 
aad — and elasticity of an iron or steel bar become weakened 

y ov > 

The limit of elasticity, or of the recuperating force, as it might be 
termed, of iron and steel is generally stated at one-third of their 
ultimate strength. I am of the opinion that this is much over- 
estimated for soft puddled irons, and under-estimated for good 
hammered charcoal irons, and still more for steel. 

The force which holds together the molecules of iron is termed 
cohesion. Heat will pontin iron, and when applied intensely and 
continuously, will melt it, and will thus destroy all cohesion, and at 
the same time all elasticity and all magnetic tension. It follows, 
then, that heat of a certain degree is opposed to cohesion and elas- 
ticity. And this explains why large masses of wrought-iron, when 
being forged, and thus subjected for a considerable length of time to 
an annea. ing oe. will, in the centre, become — ly reduced in 
cohesion and elasticity. The previously existing fibre in the faggots 
will change into a coarse crystalline texture, because the iron being 
in a pasty and nearly molten state, and the mechanical effect of 
hammering being confined to the surface, and not penetrating to the 
centre, the formation of large crystals will be left undisturbed. 
Broken carriage-axles sometimes appear to have undergone a similar 
change. The fact is, that they generally exhibit a crystalline frac- 
ture. But 1 suspect that many new axles, although manufactured 
out of fibrous roughbar, will, when finished and broken before they 
are used, also exhibit a crystalline fracture. In my own practice I 
have witnessed the fact that an experienced manufacturer, anxious 
to satisfy me, did not succeed in manufacturing round bolt of 4 in. 
to 5 in. diameter out of good fibrous we en without ye a 
crystalline texture in the centre. The oftener he piled the iron, the 
worse the result. On the other hand, I never heard of a failure 
when the bolt was forged entire under the hammer out of good and 
well worked, and thoroughly hammered charcoal blooms, their 
rough ends cut off. 

The most fibrous bar iron may be broken so as to present a gra- 
nular and somewhat crystalline fracture, and this without under- 
going any molecular change in the texture. Take a fibrous bar, 
say 10 ft. long, but the longer the better; nip it in the centre all 
around with a cold chisel; then poise the bar upon the short edge 
of a large anvil, and a short piece of iron placed 8 in. or 9 in. from 
the edge on the face of the anvil; then strike a few heavy blows 
upon the nip, so that each blow will cause the bar to rebound, and 
to vibrate intensely; and the result will be a granular and some- 
what crystalline fracture. Now take up the two halves, and nip 
them again all around, about one or two inches off the fractured ends, 
break them off by easy blows over the round edge of the anvil, and 
the fibre will appear again. This experiment proves that a break, 
caused by sudden jars and intense vibration, may show a granular 
and even crystalline fracture, without having changed the molecular 
arrangement of the iron. All fibres are composed of mineral crystals 
drawn out and elongated or flattened; and the fracture may be 
produced so as to exhibit in the same bar, and within the same inch 
of bar, either more fibre or more crystal. But a coarse crystalline 
bar will, under no circumstances, exhibit fibre; nor will a well 
worked out fibre exhibit coarse crys 

My own view of this matter is, that a molecular change, or 80 
called granulation or crystallisation, in consequence of vibration or 
tension, or both combined, has in no instance been satisfactorily 
proved or demonstrated by ex ents. 

I further insist that cry ion in iron or any other metal can 

















never take place in a cold state. To fornt crystals at all, the metal 
must be in a y bested or early 0 molten state 

On the other hand, I am witnessing the fact daily that vibration 
and tension combined will greatly affect the strength of iron without 
changing its Sirens — The cohesion and cleaticity of wise 
and wire rope ray destroyed by great tension v 
tion combined. Whether T shall be able to account for it, or not, 
there stands the fact. But what is true of iron wire applies ¥ 
equal force, and, when all circumstances and conditions are duly 
proportioned, with even greater force, to larger masses. The exten- 
sive opportunities which my possalte offer to make experiments and 
observations on wire and wire rope authorise a positive expression 
on this subject. A great deal of fancy speculation has been ind 
in of late years on this question of granulation and 
but generally by men whose opinion can have no weight. 

Now, while the fact remains that iron and steel will lose their 
strength by vibration and tension, it is proper to state, also, in this 
connection, that this loss of s' bears a due proportion to the 
extent and duration of the vibration and tension. Wire ropes may 
lose their strength by three months’ service without exhibiting 
much wear; and they may also last ten years, .— all the time, 
and be greatly worn, before their strength is so far reduced as to be 
unfit to do duty. I will state here that there are now ropes of my 
manufacture on the inclines of the Morris Canal which have run 
nine years. This great durability is owing to comparative absence 
of vibration, in consequence of slow speed and good machinery, 
although a high tension is maintained. 

The greater the elasticity and cohesion of the iron or steel, the 
better it will support vibration and tension—always provided that 
the extent of this vibration and the amount of tension are kept 
within safe limits. Witness as examples the durability of watch 
springs, piano wire, sofa and wagon springs, &c. &c. &c. 

Wrought-iron that has become brittle, as, for instance, chain, car- 
riage axles, wire or wire rope, on being annealed will have its 
softness and apparently also its strength restored. As far as softness 
is concerned, this is correct; but in regard to strength, when applied 
to wire or wire rope or to fine chains, it is a mistake. Soft annealed 
wire possesses only half the strength which hard wire has, and is 
without ~ elasticity. But wire rope without elasticity is worth- 
less; very little work will make it brittle again and worse than 
before. It is different with heavy chains and with axles. 
Made of indifferent material, crystalline or brittle when new, they 
will be greatly improved by an annealing process at the ver 
beginning ; and if this process is repeated from time to time, thele 
lifetime may be prolonged. I maintain that a good carriage axle, 
made of good material, and finished at the proper heat by hammer- 
ing or rolling, is stiffer and stronger than the same axle, when 
subjected to annealing without hammering or rolling. Annealing 
restores softness, but at the same time reduces cohesion and elasticity. 
To restore the iron of a brittle car-axle fully can only be done by a 
full heat, with hammering or rolling, which of course will reduce its 
diameter. 

The opinion prevails that a well drawn out fibre is the only sure 
sign of tensile strength. This, however, is true only when applied 
to ordinary qualities of bar or rail iron. The fact is different with 
good charcoal irons and with steel. The greatest cohesion is accom- 
panied by a fine close-grained uniform appearance of texture, which, 
under a magnifying glass, exhibits fibre. The colour is a silvery 
lustre, free from dark specks, The finer and more close-grained the 
texture, the nearer the iron approaches to steel. Those who are 
familiar with Swedish or Norway irons will ~ these 
statements. These facts alone should sufficient to disprove the 
erroneous notion that good iron and steel, which should always be 
granular, will become so only by vibration, and will thereby lose 
their strength. But it is important to keep in mind the distinction 
between a fine uniform granular fracture and a coarse crystalline 
fracture. Where coarse crystallisation ap there is a want of 
a. and compactness, consequently cohesion and strength 

erally. 

‘ Wire cables, car axles, pe rods, connecting rods, and all such 
pieces of machi which are exposed to great tension as well as 
torsion and vibration, should be manufactured of iron which not 


only | great cohesion, but also a high degree of hardness and 
elasticity. The best axles now in use are made of soft steel by 
Krupp, in Germany. This steel is manufactured from the ore 


or natural steel ore of the celebrated mines at Muessen, in Siegen, 
Prussia. A correct report on these axles was given to me by one of 
the Prussian commissioners of railways, in whose district Krupp's 
works are located. They are safe in cold weather, and seldom known 
to break. This proves that soft steel with more of a granular 
texture than fibre possesses a much tex elasticity and strength 
than the best fibrous iron; and it also furnishes another etrong proof 
against the granulation theory so much credited in this country. 

It may be objected that steel is a different metal from iron. But 
all irons and steels are only so many different alloys of the same 
metal. There is no essential difference between the two. What 
constitutes the true chemical and physical difference between the 
two varieties is not so clear. The old idea that steel owes its 
distinguishing properties to a greater per centage of carbon alone is 
no longer maintained. There are not two metallurgists who agree 
as to the proper per centage of carbon that good steel ought to 
contain. The ablest chemists who have analysed iron and steel, 
from Karsten and Berzelius down to the present day, have not 
been able to give us a correct analysis of these two metals. Mr. 
Mushet has recently shown that the excellence of steel is Spending 
upon the presence of titanium, a substance formerly overl lo 
But so long as the chemistry of iron and of steel is still without a 
sure basis we must fall back J. +g well-discerned empirical facts. 

The capacity of irons to t vibration and tension diters much 
in different qualities, and still greater is this difference when the 
irons are exposed to a very cold temperature. The tubular bridge 
at Montreal will not last as long as one in Great Britain of the same 
dimensions, material, and workmanship, and rendering the same 
service; and still less than the tubes over the Nile in Egypt. One 
hard winter in Canada will be as trying to the structure as ten years 
are in Great Britain. 

In order to examine the fitness of various qualities of iron for the 
manufactire of wire rope, I undertook, during the hard winter of 
1856, at my establishment at Trenton, a series of experiments, when 
the thermometer was five to ten degrees below zero. The samples 
for testing, about 1 ft. long, were reduced in the centre to exactly 
three-quarters of an inch square, and their ends left larger, were 
welded to heavy eyes, making in all a bar of 8 ft. long. us pre- 
pared, they were thrown outside of the mill, covered with snow and 
ice, and left exposed for several days and nights. Early in the 
se, before the air grew warmer, a sample, enclosed in ice 
would put into the testing machine, and at once subjeeted to a 
strain of 26,000 Ib., the bar a suspended in a vertical position, 
left free all around. A stout mill hand, armed with a billet of 1} in. 
in diameter and 2 ft. long, then struck the sample horizontally a 
number of blows, hitting the reduced section as hard as he 
could. The blows were counted and continued until rupture took 
place. Care was taken to maintain a tension of 26,000 lb., during 
this test, 7 screwing up the lever, while the sample kept 
stretching. Other means for producing vibration were attem | 
but none proved so effective as the hitting with an iron bolt. 
would remark here, that most of these irons would support from 
70,000 Ib. to 80,000 lb. per square inch; and that good samples of 
three-quarters of an inch square would support a strain of 26,000 Ib. 
for a whole week, with no visible stretching, provided all vibration 
and jarring was avoided. But the least jar would produce a per- 
manent elongation. 

Without going into the details of these mete ad instructive 
experiments, I will only state that the number of blows which the 
different samples resisted, when encased in ice, ranged from three to 
120. Inferior qualities of a crystalline texture would break at the 
third or fourth blow. Good samples of refined puddled bar resisted - 
very well, and went up to sixty blows, while the better qualities of 
hammered charcoal irons, supported up to 120 blows, stretching and 
drawing all the time. Indeed, it seemed a wire-drawing process on 
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arough scale. On the tension reduced to 20,000 lb., some good 
pe resisted the almost incredible number of 800 blows before 
breaking. 

h qualities of iron may be depended upon for the construction 
Pe abies and ancnies They will be safe at the North Pole, 
while inferior qualities may answer very well in warmer latitudes. 

Well observed facts of the durability of irons, when exposed to 
tension and vibration, are of more value than speculative opinions. I 
will here record a few more facts, experienced by myself. , 

In 1844 I removed the old timber aqueduct over the Allegheny 
river at Pittsburgh, the heaviest work of that description in the 
United States, consisting of seven spans of 150 ft. reach. It had 
stood fourteen years. All the suspension bars taken out of the old 
trusses and arches, and origin lly made of good puddled iron, on 
being teated and worked up into bolts for the new wire suspension 
aqueduct, proved of good quality, as good as such irons generally 
are. 
During the great fire at Pittsburgh in 1845, the old Monongahela 

Bridge, of eight spans, a heavy Burr structure, burned down. I con- 
tracted to put up a suspension bridge, and accepted all the old 
materials, which were not commenced, including about 80 tons of 
hammered charcoal iron of excellent quality. This iron, after 
severe usage for over 80 years, was found so good that I had it all 
drawn into wire. Every bar was good for 60,000 Ib. per square inch, 
as strong and tough as it ever could have been before going into the 
bridge. The old structure was loose and limber, producing con- 
siderable vibration on all vertical bars. ‘ 
’ On excavating for the southern anchorage between the old wing- 
walls of the old Monongahela Bridge, a number of round bars of 
1} in. diameter, about 40 ft. long, good puddled fibrous iron, was 
taken up. They had served as tie bars, to 4 the retaining walls 
from spreading. Screwed up tight, they had been under ground 
about twenty-tive years, embedded in clay. The outside rust, firmly 
combined with clay and sand, appeared to have formed a protective 
coat. At any rate the strength of the iron had not suffered at all 
from oxidation, its quality was as good as any puddled bar manu- 
factured at the present day. : : 

Last year, while removing the old St. Clair-street Bridge over 
the Alleghany river at Pittsburgh, to make room for a new suspen- 
sion bridge, since pleted, « «xamined the old iron with consider- 
able interest and care. All this iron bad been manufactured about 
forty-one years ago, and had been the result of the first attempts at 
puddling ever made west of the Alleghany Mountains. The manu- 
facturer, who is still living, informed me that in those days puddling 
was not well understuod, and that, although the stock was good— 
cold blast charcoal pig—the iron turned out of a highly crystalline 
texture. It proved so on its fracture, but of a good colour; the 
texture was uniform and +ot coarse. On being heated and drawn 
down to half its size, it made a stron’ fibrous iron; all it wanted 
was work. ‘There was not one fibrous bar in the whole lot of 
suspension bars; they were all alike crystalline and brittle in 
texture. This iron bad, from the manufacturer’s own testimony, 
undergone no change; it was as crystalline on the last day as it was 
on the trst. But there was another quality of iron in the same 
structure. The straps and bolts which connected the chords with 
the posts and braces, had been manufactured of a quality of 
hammered charcoal iron, and a most capital iron it proved, after 
forty years’ service. 

1 will also draw attention to those interesting experiments, made 
recently by Mr. Albert Fink, on a number of suspension bars, taken 
out of his bridges on the Baltimore and Ohio Railroad, for the pur- 
pose of testing their strength after seven years’ service, These tests 
exhibited a rate of strength which is only possessed by good iron, 
and Jed Mr. Fink to the conclusion that seven years’ wear had not 
aflected the bars. 

All irons form alloys of pure iron, mixed with carbon and other 
impurities. A ceriain amount of impurities in the shape of good 
cinder appears to be necessary to impart strength and cohesion to 
this metal, and also to make it malleable, and to give it welding 
properties. ‘The purer the iron is the —_— the heat at which it 
will weld. Compare, for instance, wedish iron with common 
puddled bar. While the latter will weld at a low heat, the former 
requires a much higher heat. Compare their fracture and colour. 
The good Swedish bar will exhibit either a fine granular appearance 
or fibre, accompanied by a silvery lustre, showing comparative 

yurity ; the puddled bar will be of a dark colour, with a graphit 
ustre, and will show a coarse texture or loose fibre. 

During the process of puddling, as well as of blooming, the melted 
jig-iron is mixed with cinder, and this mixture, which will adhere 
y cohesion, prevents the formation of ‘. crystals, which is the 

tendency of pure iron in a molten state. Now by working (bring- 
ing to nature, as the puddler calls it), this mixing and crystallisation 
is promoted. The subsequent squeezing and rolling of the puddled 
ball, or the hammering and shingling of the bloom, will have the 
effict of condensing, Tomstactiog. reducing, and drawing out these 
crystals, at the same time removing and squeezing out the super- 
abundant cinder from between the metallic crystals. Thus the 
drawn out tibre is composed of an aggregate of pure iron threads 
and leaves, enveloped in cinder. 

Pure iron, as well as very impure iron, is weak; the maximum 
strength and toughness is obtained by a certain mixture of pure iron 
with carbon and cinder, thoroughly worked and incorporated. When 
the fibrous and laminar aggregation becomes so dense as to be fit for 
the manufacture of steel, then are, by this very process, suflicient 
impurities expelled, and the greatest degree of cohesion is obtained. 
Hence strong steel can only be made of strong iron, no matter what 
chemicals may be administered during the process. 

Keeping the above process before our mind, we may now under- 
stand why even the beat fibrous wrought-iron, when exposed to 
long-continued vibration under tension, or to tortion, bending, or 
twisting, must inevitably become brittle, because the iron threads 
and laminw become loosened in their cinder envelopes. But the 
cohesion between the iron and its cinder once destroyed, and its 
strength is gone. Now, whether cohesion is the result of magnetic 
attraction (according to wo or otherwise, this process appears 
to be purely mechanical. But let the explanation which is here 
offered be correct or not, the fact remains that fibrous iron and all 
kinds of iron and steel will be rendered brittle by vibration and 
tension, or by bending and twisting, without undergoing any mys- 
terious change in its molecular arrangement. 

It is only within the Jast hundred years that wrought-iron has 
become a necessity on public and private works. Large struciures, 
entirely composed of iron, are of a ctill more recent date. Long ex- 
perience on a large scale is, therefore, wanting. But as far as it 
goes, the opinion is fully sustained, that good iron, not overtaxed by 
tension and vibration, and otherwise preserved, will prove one of the 
most durable building materials at our disposal. 

The Menai chain suspension bridge has now stood about thirty- 
six years, and is still considered a safe work, although it has, for the 
want of stiffness, on several occasions, suffered severely from gales. 
The old wire suspension bridge at Friburg, in Switzerland, has 
been in use about twenty-seven years, but it does not possess enough 
of strength and stiffness to guarantee its safety much longer in its 
present state 

It should be remembered that there are many suspension bridges 
in this country, as well as in Europe, built without any regard to 
stiffness, and are therefore constantly subjected to vibration, which 
must greatly limit their durability. 

The cables of the Niagara Bridge, on the other hand, are free from 
vibration ; aeeeter- will last as long as the nature of 
wrought-iron will permit, when subjected to a moderate tension, not 
exceeding ove-tifth of its ultimate strength. This durability 1 am 
unwilling to estimate at less than several hundred years. 

Iron has emphatically become the material of the age. Upon its 
hes use the future comfort and physical advancement of the 

suman race will Magy ally depend. It will yet be the harbinger 
of peace, as already it has given us the means of locomotion and of 
intelligent intercourse, The subject of this is, therefore, of 





great importance, and is entitled to a truthful Uealeestinn 
I will close this report by repeating once more, that the cables of 





the Niagara Bridge are made of a superior quality of material; that 

they possess an abundance of strength; that they are free from 

vibration; that they are well preserved and taken care of; and con- 
uently, that they may safely be trusted for a long series of years. 
‘renton, N. J., Aug. 1, 1860. Joun A. Roxrsiine, C.E. 
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ABSTRACT OF PAPER ON THE CHEMICAL EXTRACTION OF 
GOLD FROM ITS ORES, 
By Perry P. NurRsey. 

Tue author, in opening his paper, drew a distinction between the 
chemical, the metallurgical, and the mechanical methods of gold 
extraction, and pointed out the necessity of a combination of the 
last with one or other of the first processes. He then proposed to 
submit the ordinary chemical solvents and tests or reagents of gold, 
and then the various methods that had been proposed, in which the 
main feature was the application of chemistry. 

The change of colour of gold, under various saturated conditions, 
and other physical peculiarities of the metal, were adverted to, and 
its behaviour, when acted on by certain acids and alkalies, noticed 
in detail. The paper went on to state that a mixture of muriatic 
and nitric acids (forming aqua regia) the most readily dissolved 

ld which depended on the cir ance that chlorine was evolved 

yy the mutual action of the acids, which element was the proper 
solvent—other solvents were instanced. The various methods for 
precipitating the gold from the solution in aqua regia, by means of 
alkalies, were explained, and a tabular statement of solvents and 
reagents, with their several results, according to Dr. Lyon Playfair, 
was submitted. 

Some organic compounds, as oxalic acid, or even a seidlitz powder, 
precipitated gold readily ; in using them it was important that no 
free nitro-hydrochloric acid was present. 

Yellow mica, iron and copper pyrites, were noticed as resembling 
gold in appearance, and simple methods for distinguishing them by 
chemical tests were given ; or their character might be determined 
by the point of a knife, which their hardness resisted, whereas gold 
was soft and penetrable. 

The process of testing quartz containing gold, platinum, and other 
metals, was explained; and it was stated that the various methods of 
treatment by the “wet process” were not so generally used as 
mechanical means, combined with mercurial amalgamation, and dry 
testing, which latter were in most respects the best adapted for prac- 
tical purposes. 

The earliest practical application of the wet process appeared to be 
that of Frederick Moult, who, in 1716, proposed it in the reduction 
of tin ores. 

Electricity had been employed for obtaining gold from its matrix 
in 1844 by J. Napier, and in 1847 Robertson used it in combination 
with heat for the same purpose. The author witnessed some results 
in 1853, from the use of the same agents, but considered the condi- 
tions imposed by their use incompatible with practice, although he 
showed its utility conversely in the successful application of electro- 
metallurgy to the arts. 

To remove the zinc that was sometimes present in gold ores, and 
obstructed reduction, Rowlandson, in 1849, proposed to roast the ore 
at a low red heat and then remove the sulphate thus formed by 
washing in water and the oxide by acid. 

William Longmaid, in 1852, fused the ore and precipitated the 
gold, either by its density or by its affinity for iron, pieces of which 
were introduced into the melted ore, and afterwards immersed in 
molten lead, and the gold cupelled from the lead. The author gave 
the results of a trial of gold ore by this process, the accuracy of 
which had been confirmed by independent assays. 

A flux composed of either soda or potash with lime was used by 
Pidding when treating the ore in the furnace, and the various 
mixtures of acids used by him in the wet way were given. 

Bursell’s system of crushing and mercurial amalgamation was 
further chemically improved by him, by grinding the ore in a solu- 
tion of mercury, or of some of its soluble salts. The atoms of gold 
wetted by the solution on their contact with the iron stirrers caused 
the latter to become coated with running mercury precipitated 
from the solution by galvanic agency; the gold afterwards readily 
amalgamating with metallic mercury. 

The principles of Wagstatfe and Perkins’ y were founded on 
the action of mineral acids upon metallic ores by the collateral aid 
of voltaic electricity. The ores were roasted, thrown while hot into 
certain acids, and the metals precipitated by soda or potash from the 
solution as carbonates, which were ultimately deposited in a metallic 
state, either by ordinary puritication, or by electro-metallurgy. 
The acid solutions were afterwards neutralised by fixed alkalies, 
which gave neutral salts of the alkalies in a commercial state. 

Conceiving gold might be lost in driving off sulphur by roasting 
the ores, Peter Godefroy proposed to grind and wash the ore and 
mix it with hydrate of lime, when it was consigned to a digester 
and kept for five or six hours under a steam pressure of 80 lb. or 
100 lb. per inch. The sulphur being thus extracted, the mixture 
was washed, and the precious metal finally extracted by ordinary 
treatment. 

The author declined offering an opinion on the various chemical 
methods of gold extraction advanced in the paper without having 
had practical experience of the several processes. He thought, 
however, that the agents in each case did not greatly vary. In no 
instance was it attempted to d trate that chemistry alone 
could prepare and furnish to the world that paramount necessity of 
her nations, under existing institutions—gold. 











REPORT OF THE COMMISSIONERS OF PA- 
TENTS FOR INVENTIONS FOR 1859. 


By the Annual Report of the Patent Commissioners, recently pre- 
sented to Parliament, we find that the financial condition of the Patent 
Office still continues to improve, and that at a rate far surpassing 
the estimated surplus revenue for 1859, given in last year’s Report. 
The expenses of the Office—including compensations, fees to the law 
officers in lieu of salaries which should of right pertain to the offices 
of Attorney and Solicuor General, and all matters relating 
exclusively to the administration of the department—amounted to 
£43,391 6s. 3d., while tbe gross income reached the unexampled sun 
of £96,804 8s. 5d. ; leaving a balance on the last year’s transactions 
of £53,413 2s, 2d. These are not the figures presented in the balance 
sheet, for under the plea that certain stamp duties were imposed by 
the Patent Act in lieu of the stamp duties formerly levied on patents, 
this large surplus is reduced in appearance by £17,725; that sum 
being supposed to belong to the consolidated fund; whereas the 
remainder is considered as disposable for the purposes of the office. 
It is well, however, that patentees should understand the real state 
of the case, in order that they may know what proportion of the 
money paid for their patents is required to cover the expenses of the 
office, and what ample funds remain available for other and kindred 
services, such as those which have been discussed of late, both in the 
press and by scientific societies. On a former occasion, we spoke of 
the desirableness of establishing a special tribunal for adjudicating 
upon matters relating to patents, and to smoothe the way to its 
adoption we pointed out the means of defraying the cost of such a 
tribunal from the patent fund, without materially increasing the 
current expenses, 

The greatly increasing receipts of the office renders it compara- 
tively easy, without disturbing existing arr ments, or interfering 
with that pet project of the commissioners, the erection of a Patent- 
Oltice, free library, and museum, worthy of the manufacturing 
and commercial gee of the country—to found a tribunal ior 
carrying out all the judicial requirements of the patent law. ‘This 
trib = idea of which has been long entertained), we con- 
sidered, should not only admunister justice in cases of 
infringement, but also investigate applications fur disclaimers and 








amendments of specifications. We find, however, that Mr. Grove, 
Q.C., bas done us the honour to improve upon our suggestion ; for in 
an elaborate communication to the Jurist (to which we have already 
had occasion to refer), he pro to submit all applications for 
patents to “‘a Court consisting of one, two, or three judges,” who, 
after advertising the applicant’s claims, should hear him « on petition 
in open court, where any opponent should also be heard, and the 
merits of the invention thus discussed as far as they could be at 
such a stage. The judgment of the Court should be final, in 
reference to the two questions of invention being the subject of a 
patent, and as to its utility. The Court might » & have the power 
to reject, upon clear evidence negativing the novelty of the 
invention,” but without te yey the validity of the patent on 
this point, if granted. ith all due respect to the learned author 
of this si tion, we think no scheme could have been proposed 
more unpalatable to inventors than this. For our own part, we 
would rather forego the benefits which such a Court would 
be calculated in other respects to confer, and see all the 
surplus funds of the Patent-office absorbed by the Chancellor of 
the Exchequer, than offer one word in favour of a project which 
would subject the untried schemes of intending patentees to 
such a scrutiny. Instead of an improvement on our present 
system, it would be a retrogression from the American system 
of examination, the workings of which have proved anything but 
satisfactory to that enterprising people. It might, possibly, if it did 
not crush inventive enterprise, provide a rich harvest for the leading 
patent agents and patent lawyers, but to no other portion of the com- 
munity would it be of any advantage whatever. While noticing the 
subject of Mr. Grove’s paper (which is itself somewhat of a digression 
from the direct matter in hand), we cannet pass without remark 
another suggestion which it contains, calculated, as it is, to mislead 
the uninformed, and, if acted upon, not merely to diminish materially 
the resources of the Patent-office, but to cut off from this country the 
immense benefits it at present enjoys, from being, in respect of 
scientitic discoveries, the emporium of the world. Mr. Grove objects 
to fureign inventors having any encouragement held out to them to 
domicile themselves here, or in any way to become interested in the 
development of invention in any country but their own. He considers 
that if there be any merit at all due to an importer of any the 
most important discovery in the arts, that merit equally belongs to 
the postman (!) who has been the medium of its introduction. On 
this head he says—“ An invention in France is sure to reach this 
country by the next post, or to appear in full in the next number of 
the Atheneum, Literary Gazette, or Mechanics’ Magazine; and the 
importer who posts over from the foreign inventor to anticipate 
these publications and to take out a patent, injures instead of benefits 
the public—stops, instead of promotes, the progress of discovery— 
has no merit of his own, but the demerit of monopolising an inven- 
tion which he has not made; and yet he gets a patent for fourteen 
years. The postman who brings a letter from a foreign patentee as 
much deserves patent as the correspondent to whom it is directed.” 
Let us accept this suggestion for the nonce, and put it into form, 
omploving, in illustration, the Daguerreotype case, which Mr. Grove 
himself cites, and we shall then have such an application for pre- 
sentation to the Patent-office as the following, viz., “* To the Queen’s 
most Excellent Majesty—The humble petition of Miles Berry, 

atent agent, and —— Walker, twopenny postman, Showeth. that 
in consequence of a communication trom Louis Daguerre, of Paris, 
your petitioners are in possession of an invention for the spontaneous 
reproduction of all the images received in the focus of the camera 
obscura,’ which invention, they believe, will be of great public 
utility.” A fortunate thing would it be for this underpaid class of 
public servants to get the chance of sharing in the protits of valuable 
patents, but we cannot follow the reasoning which places their claim 
on an equal footing with the trustee of an illustrious inventor. Mr. 
Grove is not, perhaps, aware of the numerical importance of imported 
inventions. We tind that in the past year, during which 3,000 
applications for patents were lo: , no less a number than 561 were 
for foreign inventions, which included, we need scarcely remark, the 
most important of the patented inventions of Europe and America, 
If these importations really tend to stop, instead of promoting, the 
progress of discovery, we must personally have incurred a frightful 
amount of responsibility ; but our consolation is, that this is the very 
reverse of the fact; for never would the ingenuity thus introduced 
be available to this country, except for the protec:ing aegis of the 
patent law. lIiiventions, we can assure Mr. Grove—who being a 
philosopher, will appreciate the simile—are, when first brought into 
the world, very like puppies, blind and helpless, and they require a 
vast amount of parental care to insure their arrival at maturity. 
Ingenious men may throw olf inventions with as little trouble as a 
hen may lay eggs; but uniess they receive the parental warmth, 
and that in no fitful manner, but persistently, they will never come 
out of the shell of obscurity and see the light of day. They will, in 
fact, be as hopelessly lost to their author and the world as so many 
eggs laid broadcast and neglected. But to return to the report of 
the commissioners. 


The receipts, we have said, for the year 1859, were £96,804 8s. 5d 

a portion of which was derived from the sale of the commissioners 
publications. ‘To the progress of this, the mercantile department of 
the Patent-office, our attention has been annually directed, and we 
now again present our t y 'y of the receipts and 
expenditure, on this head, since the Act of 1852 came into operation. 
The publications, it will be remembered, consist not merely of the 
specitications of all English patents, from the earliest period to the 
present t-me, but also of indexes, chronological, alphabetical, and 
analogical, short abstracts of specifications, arranged according to 
their subject matter, aud a weekly journal, containing lsts of new 
patents, British and foreign pateut laws, and other matters of interest 
to inventors. The cost at which these several publications have been 
produced, extending over a period of something more than seven 
eee, or from October, 1852, to December, 1859, is, exclusive of the 
iterary and professional labour expended on them, as follows :— 





8. d. 
2 Printing specifications, &c., li- 
F van 38 Cee, a { thographing drawings, an} 12,020 7 9 
° r payer for same.. ee 

For the year ending 1854 oe dittu .. oe -. 42,208 6 9 
Ditto 1855 e- ditto .. ee ». 2,777 8 8 

Ditto 1856 oe ditto .. ee +. 3y,330 13 7 

Ditto 1057 ee ditto .. ee -. 47,667 8 8 

Ditto 1808 ee ditto .. ee -. 0666 1 8 

Ditto 135u oe ditto ., 15,776 7 7 





Making a total outlay for printing, lithographing.) » 
and paper, of .. we ee ‘ ee ee } £218,986 9 3 
During the same period the credits on the sale of the specifications 
and indexes were us under :— 
Amount received to the end of the year 1853 (estimated at).. £500 0 0 
Ditto for the year ending .. ae 1854, official return,. ssi ld O 


Ditto ditto ee 1355, ditto 1,236 156 2 
Ditto ditto .. a ee 1856, ditto -» 1,86110 0 
Ditto ditto .. ee oe 1857, ditto «+ 1,463 16 11 
Ditto ditto .. oe ee 1858, ditto +.» 1,871 2 0 


Ditto ditto .. .. .« 1850, ditto .. 1682 3 J 


Total obtained from sale of Commissioners’ publications £8,450 1 2 
If, now, we subtract the receipts from the expenditure, we obtain 
the following result, viz. :— 


Cost of publications .. os ee oe 
Realised by sale oe ee ee ee 
£205,536 8 1 


It is a matter for congratulation that the loss on the last year’s 
business (£14,094 4s. 6d.) contrasts so favourably with that of pre- 
ceding years. This is occasioned, in part, by a slight increase 
(£311) in the sale of the publications, but principally by a reduc- 
tion to little more than one half, as compared with the year 185s, of 
the cost of printing, lithographing, and paper. How this reduction 
has been etfected we know not, for the number of specitications 
required to be printed has been maintained; the zeal for issuing 
abstracts of the specitications has however manifestly abated: we 
trust this change has not arisen from our strictures on the manner 


«£218,986 9 8 
+ 8450 1 2 
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of their production, for the design is very laudable, and one which 
Selenieee ahagy well expect to see properly carried out. With respect 
to the amount realised by the sale of the publications, we still retain 
the opinion which bas frequently been expressed in this journal, 
that by proper arrangements it might be greatly increased to the 
benefit, not only of the patent fund, but to those for whom the 
printed specifications and indexes are speciall intended ; their 
utility being obviously governed by the extent of their circulation. 
It is, however, extremely satisfactory to find that, in spite of the 
many expenses, not properly gelonging to the office, with w! ich the 
patent fund is saddled—as, providing for the unnecessarily large 
deficiency in the receipts on the sale of the commissioners’ publi- 
cations, paying the salaries of the Attorneys and Solicitors General 
for England and Ireland, and the Lord Advocate for Scotland, and 
their several clerks, and compensating sinecurists, under the old 
patent system—the surplus revenue is rapidly increasing. On this 
point there can be no mistake, for the commissioners’ annual reports, 
although to some extent mystifying the fact, in the way above 
mentioned, yet present the following unquestionable results :— 


Surplus. Deficit. 

For one year and a quarter ~ 
ending December 31st, 1s} °* oy Se ++ £25,811 15 9 
For the year ending 1854 es amas se 9,689 10 4 

Ditto 1855 { “nest became due } 23076 10 4 

Ditto SS xc cs ce ce oo SUCH S 

Ditto 1857 ° 8 7,601 14 0 

aie Ses Shsninselinath ates 6 « 

w 8"; es 
Ditto 1850 { “Aer heme due f 52406 2 2 





Total .. .. «+ «+ 158.275 8 10 
Less deficit.. .. 9,639 10 4 
Total surplus income of the Patent-office .. £148,635 18 6 

With respect to the accruing surplus revenue, the commissioners 
consider it would not be expedient to dissipate it by reducing the 
amount of periodical payments due on patents, “so long as the 
surplus can be expended for the benefit of patentees and that 
portion of the community which is principally interested in, and 
connected with, the practical application to public purposes of dis- 
coveries and improvements in science and art.’’ So far we agree 
with the commissioners, but we think it highly desirable that the 
facilities for paying these taxes should be increased, so that patents 
should not be hopelessly sacrificed through misadventure or forget- 
fulness. And, as regards the existing surplus, they believe it might 
be beneficially applied in “the purchase of ground in a central 
situation, and in the erection thereon of a sufficiently spacious fire- 
proof building for the Patent-offices and Public Free Library attached 
thereto; and also in the purchase of ground, and the erection thereon 
of a permanent and spacious building for the Patent-office Museum ; 
sufficient ground being taken for the extension of the building from 
time to time, as may be required.” To the appropriation, to these 
purposes, of the surplus revenue, no patentee could r bl 
object; but, after providing amply for these, there would appear to 
remain sufficient funds for maintaining a special court for trying 
patent causes, which, to quote from Mr. Grove’s paper, above referred 
to, “bas been frequently discussed and viewed with favour by many 
members of the bar, has been alluded to by judges from the bench, 
and has been not unfavourably regarded by patent agents, attorneys, 
and others conversant with patent cases.” Our own experience tells 
us that it would be the greatest boon that has ever been conferred 
on patentees, for, with a proper tribunal, such costly and prolonged 
suits as that, the final stage of which is reported in our present 
number,* could not occur; the salient points of the case would have 
been at once appreciated, and the plaintiff put out of court without 
a witness be'ng called for the defence. Had this cause not been 
pushed to extremity, it would have ended with the same injustice 
to the defendants as some others, previously reported in this journal, 
that commenced under similar auspices. Sete, so 2 again and 
distracting has been the course of “justice” of late, with respect to 
adjudications on patents, that not a few who have given this branch 
of law their serious consideration would subscribe with us to the 
following remark of Mr. Grove:—‘ From the general opinion in 
favour of a special court, which I have from time to time heard 
expressed by those conversant with the subject, and from the 
general dissatisfaction existing with regard to the pre-ent system, I 
have little doubt that the time will come when either a special court 
will be established, or patent law altogether abolished.” One or 
other of these courses appears to us obvious; for a law that cannot 
be prey administered should certainly be repealed. Let us not, 
however, hastily decide, that because common law judges and 
special juries have not been found able to cope with ull t& intri- 
cacies involved in questions of practical science, that therefore these 
are unfathomable; as for our own part, we have never yet dis- 
covered in any patent case a difficulty that could not be readily 
solved by a mind of ordinary capacity, which, superadded to legal 
training, has been initiated into the mysteries of practical science.— 
Newton's Journal. 











AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE. 


Merapuysics or Viston.—Prof. Rogers gave some illustrations 
of the metaphysics of vision, in his paper on our inability from the 
retinal impression alone to determine which retina is impressed. 
Although it would seem almost necessary that the retina receiving 
an image should have consciousness of its place, yet there are simple 
experiments showing that the eye, unassisted by the judgment from 
other sources, has no such power. Take a sheet of pasteboard with 
a short tube in the centre, and placing it in the front of the eye of a 
second person, adjust the tube ceatrally before the right eye; when 
he directs his view, both eyes being open, to a distant point, he will 
feel as if he saw the bright aperture equally with both eyes, and will 
be wholly unable to decide which eye is impressed. By moving the 
aperture a little nearer the nose, but still out of the view of the 
other or left eye, he will feel as if it were before his left eye, although 
actually invisible to it. Again, placing a white spot of paper on a 
black stereoscope slide, so that the spot shall be directly in front of 
either eye, it will ye a as if seen Fast as much by one as by the 
other, and without closing one of the eyes or some other extraneous 
help, the observer will be wholly unable to decide before which eye 
it is placed. In all these cases it is not the retina that perceives, but 
the optical part of the brain behind the retina, and common to both 
eyes, in which the perception is formed. These considerations 
explain the experiment which forms the foundation of the instru- 
ment called the pseudo-dyo a lately described, and which has 
been err ly supposed to illustrate some new law of vision. In 
fact, the principle is as old as an ob-ervation of Leonardo da Vinci, 
that a small object entirely opaque might yet be made to appear 
transparent by placing it near the eyes. Holding a paper cone with 
its small aperture directed forward and its base against one of the 
eyes, having it so supported as to rest between the thumb and hand, 
on directing both eyes forward to a distance, the hand will appear 
as if perforated through the centre, and distant objects will seem to 
be seen yy an eye immediately behind the hand as if a hole had 
actually been bored through it. Prof. Holmes, whose versatile ge- 
nius shines not less in optical and other scientific inquiries than in 
the finer walks of literature, has employed an experiment with the 
decribed and single objects, in part analogous to that above 
described, and endeavoured to deduce from it a theory which he has 
designated as reflex vision. 

AMERICAN Fosst, Floras.—Dr. Newberry (“On the late Extinct 
Floras of North America”) gives a sketch of the succession of 
different floras on the North American continent, remarking that 
the devonian and carboniferous floras have been carefully studied 
and characterised by the = mermy of cyptogamous plants, as ferns, 
os and that the floras of America during these ages was strikingly 

that of Europe of the same epoch. The permian flora was scarcely 








* Seed v. Higgins, see p. 178. 





known in this country; it was but a continuation of the carbon- 
iferous. He observed that the triassic and jurassic floras were 
characterised by the prevalence of numerous and beautiful cyca- 
daceous plauts, which have been studied and beautifully illustrated 
by European fossil botani-ts, but had hitherto been very Tittle known 
in this country. Recently he had procured a large number of fossil 
plants of this age from New Mexico and elsewhere, which had shown 
that, as in Europe, the flora of America, during the period of deposi- 
tion of the new red sandstone, was cycadaceous in character and 
similar to that of Europe. At the commencement of the cretaceous 
era, however, the flora of the continent was revoluiionised, and 
apparently suddenly, though doubtless gradually. The broad- 
leaved dicotyle denous plants were introduced, and the vegetation of 
the continent assumed the general aspect which it has at the present 
ro ay pe gy plants are rrp species of Liriodendron 
tulip tree), liquid am (sweet 3. ; ; 
now living a our forests, of witch, eer tS aitg ooo 
continent of Barone desing the tertiary ages, but are not now known 
there! Dr. Newberry concluded by saying that the aspects ot 
nature, as far as vegetation is con on our continent, are of an 
antique type, and that the plants, as was the case with many of the 
fishes, were old-fashioned forms. The climate of the United States, 
as indicated by these plants, had been, through the crustaceous 
epoch, te ‘ate.and much as now; but during the tertiary it had 


been slightly, wa Tite tt pre-ent, but still temperate, and cooler 
ate of Europe at the same epoch. 
Praxis Profewor 
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NITROGEN IN - 40 b {4 Inve ratio abi 
Assimilation of Gaseous. Nitrogen of ieee ”} states that 84 4 
two sources whence plants might be peel to derive n — 


either from combined nitrogen in its varied forms or from the 
gaseous nitrogen of the atmo-phere. It has long been admitted that 
plants can derive this element from the former source; the present 
investigation was to discover whether or not they can obtain ic from 
the latter. This question derives a practical importance from the 
fact that in agricultural practice one of the most expensive elemenis 
in manures is nitrogen, and the question arises as to how far supplies 
may be drawn from the nitrogen of the atmosphere. The question, 
further, has a high theoretic importance due to the fact that no 
vegetable growth can take place without the presence of combined 
nitrogen, this being an indispensable element in cell-formation. 
This — has occupied the attention of chemists and vegetable 
physiologists from the time of Injenhouse, Priestley, and De Saus- 
sure, who, about 100 years ago, investigated this subject with 
discrepant results. More recently, Bousingault, Draper, of New 
York, and Mr. George Ville have in like manner devoted cons:der- 
able time to this question, though the conclusions they have arrived 
at are diametrically opposed to each other. In this question two 
general modes of investigation suggest themselves: one in which the 
air in which the plant grows is analysed at successive periods of its 
growth in order to ascertain whether the quantity of nitrogen 
contained undergoes any change. which change must have been due 
to the assimilation of nitrogen to the plant; the other. by examining 
the plant itself at different periods of its growth, to ascertain whether 
the quantity of nitrogen it contained has changed. Boussingault 
and Viile followed the latter method, the one getting results proving 
that plants can assimilate nitrogen, and the o:her that they can not. 
Indeed, the results were of such a character as to reduce themselves 
to a question concerning the moral character of the respective 
investigators. On chemical principles they were irreconcilable, 
The speaker had no doubt of the conscientious accuracy with 
which Boussingault had given his results (leaving the audience to 
make an inference not favourable to the characier of the other 
entleman). With these two results before the scientific world, Mr. 
ugh undertook an elaborate series of investigations, extending over 
three years, and of which he now gave the results. And the speaker 
could not omit the opportunity of stating that all the expenses, 
amounting to 6,000 dols., had been generously met by Mr. Lawes, of 
Rothamsted, England. Without going into details touching the 
means he bad employed to avoid error, enough to say that no assimi- 
lation of gaseous nitrogen was found to take place —a result 
coinciding with that arrived at by Boussingault. he experiments 
had been conducted with the chief cereals—wheat, barley, oats, peas, 
beans, buckwheat, clover, and tobacco. In regard to all but the 
leguminous plants, there was no doubt as to the above result. With 
the latter, the experin:ents were less decided, in consequence of their 
not having given results so satisfactory as in the case of the others. 

Tue Tipat WAVE or THE Lakes.—Major Graham's paper pre- 
sented a series of accurate observations which were made, proving 
the existence of a physical phenomenon heretofore generally either 
denied or doubted—namely, a semidiurnal lunal tidal wave on Luke 
Michigan, and consequently on the other great fresh water lakes of 
North America. 

Morrauity AMONG THE Buitnp.—From the largest mass of 
statistics ever collected on this subject, viz., 1,252 cases, furnished 
by Dr. Howe, Dr. Elliott has constructed a biomeire or life-table for 
the blind, by which we are able to compute a number of interesting 
and practical problens. He showed that the average of life among 
the blind was not nearly as great as among others, and traced their 
short-livedness to three causes:—1. Inherent deticiency ia vital 
power; 2. Narrow range in the choice of employments and amuse- 
ments; 3. The loss of this important sense exposing them to acci- 
dents and depriving them of the opportunity of protecting them- 
selves. Dr. Howe remarked that if we take the belt of the north 
temperate zone, we tind by computation that there have been about 
the same average proportion of blind persons in all ages as now, 
viz., about four or ive thousand in every ten millions of population ; 
and such a large element must have its effect upon society. Is this 
an essential or accidental condition in human society, or may it be 
guarded against? He took the latter view, and argued that if 
society would live up to the natural laws, genital blind 
would cease. The blind are commonly divided into two classes— 
those born blind and those who become blind by disease or accident. 
The distinction, however, was not philosophical; there was rather 
those born blind, and those who, if not vorn blind, were born to 
become blind from original lack of vital power. He instanced 
workers in mosaic as examples of the envrmous capacity of endu- 
rance of the eyes; men also working in smoke and dust will wipe 
out great quantities of ashes and cinders from tueir eyes every 
night; in fact, it is almost incredible how much wear, tear, and 
external injury may be endured by eyes originally sound. There 
were three chief causes of Ulinduess; 1. Scrofula; 2. A general 
depraved bodily condition; 8. Intermarriage among blvod relations, 
especially where the temperament of the parties is similar; for it 
seems that similarity of ag per or what might be called con- 
vergence of tendencies, increases the evil of avai: aha 4 Generally 
the structure of parents or grandparents ‘was origina ly unsound, or 
their ages were ill-assorted, or the crossing was insutlicient. Di-ease 
seldom destroys sight in persons whose eyes were originally stro..g. 
The offspring of the blind was usually small in number, and feeble 
in general organic structure—though blindness caused by mecha- 
nical causes does not vitiate the offspring. The permanent cure for 
blindness, as a condition of society, consists in man’s power of 
adapting himself to the laws of his organisation. Nature has also 
provided that in the struggle for persistent life, the blind will be 
ov and disappear, which is only another mode of stating the 
old doctrine of the vis medicatriz nature—the tendency of nature to 
get back to normal conditions. 

Tue Great Meteor or JuLy.—Professor Newton says that, 
although the track of the great meteor of the 2Uth of July is 
not accurately determined, enough is known to give an approxi- 
mate paih, Obscrvations at Newhaven and also at New York 
indicate that it passed the line joining those cities at an aliitude 
of 45 miles. Its track was vertical over Point Shippan, a litile 
south of Stamford, 37 miles from Newhaven, and 354 miles from the 
City-hall, New York. This point is believed to be very accurately 
determined. The meteor at this place was moving in a straight line 
about the south, 62° east, and para lel to the earth's surface. This is 








only an approximation, and a further comparison of observations 
will no doubt change somewhat the position of the line. If it be the 


true direction, the meteor must have passed nearly vertically over 





Chippewa, C. W., Tonewanda, Warsaw, Havana, Owego, Narrows- 
burg, a Sing Sing, and Medford, L. I. Its" height near 
Buttalo, according to the ai nt altitude reported by Mr. Caleb S. 
ilallowell, of Alexandria, Va., was about 56 miles, It was seen by 
Mr, Benjamin V. Marsh, of Philadelphia, 200 miles out at sea, that 
is, in N. lat. 89° 85’, and W. long. 70° 6’. Its apparent altitude was 
estimated by him at 5°, which would make it 43 miles above the sur- 
face of the sea. The velocity of the body seems to have been not 
less and not much greater than 11 miles a second. The earth was 
moving almost directly away from it, so that the meteor's velocit 
in its orbit around the sun was not leas than 27 miles a second. It is 
calculated from perfectly reliable observations that not less than ten 
millions of meteors enter the atmosphere every day and are burnt 
up. Some of these are bodies revolving around the sun in elliptical 
orbits like the planets and a part of the comets. The perio *ical 
which oceur in such abundance on the morning of August 10, 
those which were so famous on the mornings of November 13, 
ween 1830 and_1840, are of this class. Other meteors, it is 


ieve tous from the Stellar spaces. Such, no doubt, was 
the bailtg meter tha loded over the southern part of New 
Jersey on the oon of November 15, 1859. If, on entering the 
atmosphere, the meteor of July 20 had a velocity greater than 12 
miles a second, it must have been a visitor from the Stellar regions. 
It is of importance, therefore, to obtain accurately its velocity. If 
any one has observations which will help to determine the path or 


the perio. of. fight of the meteor, the Id be sent to some one 
who will make er nse of them. valuable are obser- 
vations made % distance from the path of the meteor, if 
accompanied with the direction of the points of appearance and dis- 


appearance. It is ey probable that fragments of the meteor 
came to the ground. Such fragments, if secured, would havea high 
interest. In only two instances have the velocities of meteors 
affording meteorites been obtained. In each case the data are far 
from being as full and accurate as is desirsble. If this meteor 
should be proved to come from outside the solar system, such frag- 
ments would be unique in the world. be meteor need not have 
been a very large body. A mass of stone a few feet in diameter, 
burning up under intense heat, it is believed, might furnish all the 
appearances of that brilliant train. 





Tue Cigar Sreamén.—The Baltimore correspondent of the 
Charlestown Courier writes: “1 learn that Thomas Winans, our 
opulent, enterprising fellow-citizen, is determined to exhibit for a 
brief period his novel craft, alongside the Great Eastern, during her 
anchorage at Annapolis Roads, which will constitute a double attrac- 
tion. ‘Lhis (cigar) steamer is one of the funniest looking things 
imaginable. It resembles somewhat a huge whale with his back out 
of the water. Each end comes to a point sharp as a needle. It is 
designed to plunge through waves, storm and tempest, going under, 
if vecessary, all save the pilot’s house, or platforin, which is elevated 
many feet above the upper deck. Mr. Winans is still sanguine, more 
than ever, that his plan of ocean steam navigation will be a success. 
He has, on trial trips, made 20 miles per hour, and it is said bas the 
full knowledge within himself, from private experiments, that his 
boat can be put up to an average of 30, perhaps 35 miles an hour. 
So confident is he that the invention will eventually succeed, that, 
in due time, he proposes to build another vessel of similar construc- 
tion on a much more extensive scale. The one now built has cost 
him about 200,600 dols, 

Cop-Liver O1L.—Those who have had recour-e to this medicine 
are well acquainted with its peculiar fishy taste and smell, which to 
many patients is extremely disgusting. This circumstance bas 
induced Dr. Jeannel, of Bordeaux, to make some experiments with 
a view to remove this inconvenience. Being aware that bitver 
almonds, introduced into a potion containing musk, destroy its 
»mell immediately, and that chemists generally get rid of any smell 
their mortars may have contracted by rubbing them with the mvist 

te which remains after having prepared an emulsion of almonds, 
t struck him that any substance containing prussic acid, like bitter 
almonds, might be servicable in ridding cod-liver oil of its savour, 
He therefore tried the essence of bitter almonds, laurel-water, and 
even pure prussic acid, all with equal success. Five decigrams of 
the will disinfect 100 gr of oil; in other words, it 
must be used in the proportion of 1 to 200. If pure prussic acid be 
used, the proportion is 6 of acid te 10,000 of oil. Laurel-water of 
middling strength appears to be the most convenient; the oil is shaken 
with once or twice its volume of laurel-water, —s to the 
degree of infection to be removed, and the mixture then allowed to 
stand for forty-eight hours. When the oil is settled, the laurel- 
water is poured off, and the oil filtered if necessary. By this 
process the oil becomes quite sweet with an agreeable taste of 
almonds. The oil thus prepared may be taken without any danger, 
even at the rate of 100 grammes a day, and is quite as efficacious as 
in its natural state. Rancidity, however, cannot be got rid of in this 
way. Castor-oil may be sweetened by a similar process; three 
drops of essence of bitter al is will nicate an agreeable 
taste and smell to 100 grammes of oil. 

Foreign Anp CoLoniat Jorrines.—A handsome editice of white 
marble, designed with much architectural taste, is to be opened in 
Broadway, New York, in October next, as an Institute of Fine Arts. 
The cost of this undertaking is estimated at 200,000 dols, The 
claims of natural history are, moreover, being duly recognised ia 
the same busy city, 500,000 dols. haying been devoted to the esta- 
blishment of a Zovlogical Garden in the Central Park.—A monu- 
ment, on a magnificent scale, to Luther is to be erected at Worms. 
It is from a design by the sculptor Rietschel. The whole sum 
required for this monument is 417,000, of which 412,000 
bas been already collected. —A New York paper states that 
a new style of street car has been introduced into Pitsburg, 
Pennsylvania, which is to be propelled by compressed air, 
and can run with more than ordinary speed, with 6U0 lb. of air. 
—A daring feat was done recently ou the New York aud Erie Rail- 
road, by John J. Delancey, engineer of a train. He was coming 
down a 53-ft. grade, near Millport, when he observed achild playing 
on the track ahead of the train. He immediately whistled for the 
brakes, but on such a heavy g:ade, and in sv short a distance, it was 
of no use. He ran along to the frontof his engine, got down on the 

ilot, and when within 6 ft. of the ious child, b led from 
bis engine, seized the child from certain death, and rolled with it over 
the embankment, safe and unburt, barely clearing the engine in his 
descent, as it went thundering past.—The mineral resources of the 
Lower Province of British North America will, to some extent, be 
represented iu an Exhibition of Canadian Art and Industry. Of the 
specimens the most remarkable is a section of the entire thickness of 
the main cval seam of the Albion Mines, Picton, one of the greatest 
deposits of fossil fuel in the world, and at present yielding about 
100,009 tons annually. ‘The specimen, when set up, will constitute a 
column of coal 2 {t. in diameter and 37} ft. in height. With reference 
to the Smyrna and Aiden Railway, itis stated that 25 miles of the line 
are ready for opening,and the requisite plant of engines and carriages 
is on its way from Hoglaud. ‘the Smyrna station is nearly ready 
for occupation, as are also the other stations along the sectivus 
referred to. Mr, Pureer, the chief engineer, has surveyed the whole 
line, and purposes to complete it to Aidin by carryin; it through 
a pass between Ayasaluok and Eyhesus, which will be much less 
costly, and in every respect more advantageous than the originally 
intended tunnel route by Saladin, Mr. Purser’s proposed branch to 
Tire will also connect Bainder.—A singular accident has just 
occurred on the Lyons and Geneva Ruilway. A_ car, in which were 
three horses, belonging to the Emperor's household, and which .. 
formed part.of a special train from Chambéry, was completely 
burnt in the neighbourhood of a station called La Burvauche. 
Nobody was with the horses, At a place called La Tuviére, the 
conductor and engineer perceived smoke issuing from the horse-box. 
The train was instantly stopped, avd the car was unlinked and 
pushed off the rails. Tyo of the horses were burnt to death, and 
the third shortly afterwards expired, The cause of the disaster is 
not positively, known, but it is supposed the straw was set on fire by 
8 from the engine farnace. The loss is estinated at 20,000t., 
the} horses being worth 12,000f. and the carriage, 8,0001. 
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ADMIRAL TAYLER’S 





BREAKWATER. 





Sin,—The formation of breakwaters and harbours of refuge, for 
the purpose of affording better shelter to our shipping upon our 
coasts, and of a less costly description, and better adapted for 
certain localities than the system of solid masonry hitherto in use, 
and upon which millions of the public money is now being lavished, 
has been debated upon in Parliament, several inventions have been 
submitted to the Government, and it is now recommended, by the 
select committee ——— to inquire into the practicability of such 
breakwaters and harbours, that £10,000 should be expended by 
Government in testing any plans which may offer a probability of 
important results in future saving of money. 

beg to forward = a sketch of a mae for a floating breakwater, 
invented by Vice-Admiral J. N. Tayler, C.B., and which has been 
submitted recently to the Government; and its adoption ultimately, 
I make no doubt, will be certain, from the fact of its capabilities 
having been already tested and proved to be in every respect practi- 
cally correct, and well adapted to the purpose intended, Admiral 
= A having devoted many years in bringing his invention to 
perfection. 

This novel and much-approved plan consists of a number of 
sections of open timber framing, as per diagram, framed and bolted 








WATER LINE. 


together, forming a structure prismatical in form; each section is 
60 ft. in length, 20 ft. beam, and floating 18 ft. below and 8 ft. 
above water mark. They are secured in position by means of 
ground mooring chains and anchors, to which are attached bridle 
chains passing up through the keel to the horizontal chains, which 
are run through each section on both sides, a continual 
line of double chain through the entire length of the breakwater, 
and passing down at each extremity to the ground mooring. The 
sections are placed 20 ft. apart, and the intervening space is filled 
up by netting chains, also secured to the ground mooring chain. 
The sections are further secured by means of iron couplings spanning 
the space between them, and so constructed as to allow of easy 
motion in the rise and fall of the sections by the action of the waves. 

The principle of this invention consists in rendering the element 
itself resisting barrier to the forces of the sea. This is a fact 
proved beyond dispute, for by the peculiar construction of the 
timber work, the water entering therein becomes inert and forms a 
barrier against itself, while the egy part of the section, being free, 
receives the upward wave, which, breaking on the seaward face, is 
quickly dispersed. 


Newington, September 7th, 1860. J. E. Rem. 








BODMER’S MACHINERY FOR CONVERTING 
WASTE FABRICS INTO DOWN. 


PATENT DATED 38RD FesrRuArRy, 1860. 


Tuts invention of Mr. ag Bodmer, of Thavies Inn, consists 
principally in the application of a cylinder armed with teeth, to the 
operation of which the remnants, cuttings, or other waste pieces of 
silk or other fabrics are submitted. The remnants or cuttings are 
spread upon a travelling belt or cloth, and by it carried forward 
towards a set of feeding rollers, which hold them fast whilst the 
teeth of the ravelling cylinder, which rotates at a considerable ve- 
locity, act upon them and tear them into down or fibres. Those 
fibres which adhere to the ravelling cylinder are disengaged by 
means of a vapidly revolving brush, and the whole of the fibres drop 
or are precipitated upon a travelling belt or cloth, which conducts 
them under a press roller and through between a set of feeding 
rollers into an air flue, when they are drawn along by a current 
nap by a fan or ventilator, and thus purified and assorted, and 
nally discharged into a receiver. 
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Rimbault. 


Fig. 1 is a sectional side elevation of a machine adapted to the 


forward by the cloth or belt E, in the shape of a fleece, towards 
the feeding rollers ak hes which deliver them into the air flue H, in 
which a current is produced by the fan or ventilator I, and where 
the impurities drop to the ground, whilst the useful and well-pre- 
pared fibres are separated and assorted, and ultimately collected in 
suitable receivers. 





A Novet Yacut.—A yacht of novel construction has been built 
at Exmouth. In form it resembles a swan. Its length is 17 ft. 6in. ; 
width, 7 ft. 6 in., height, 7 ft.3 in.; with the head 16 ft. above the 
water-line. The sails project on each side, in the shape of wings, 
and a novel mode of propulsion is adopted by using a pair of feet at 
the bottom of the vessel, which are constructed of s and web, so 
contrived that in moving forward the foot contracts, but in moving 
backwards it oy a thus imitating the motion of a swan’s foot, 
and propelling the vessel. Motion is given to these feet by means 
of a lever, worked like the handle of a fire-engine. The yacht is 
provided with a cookery apparatus and a dining-table. On removing 
pe top of the table ladies can fish through an opening in the bottom 
of the vessel. 


Sometninc New.—There are some inventions which address 
themselves to our notice with much elaborate comparison of results 
between old and new methods of effecting the same object, and there 
are others which, from their very completeness and self-con- 
tainedness (to coin a word), admit of scarcely more than the simple 
announcement of the fact of their discovery. The invention of 
James Watt's separate condenser might have been given to the 
world in half-a-dozen lines, whilst as many pages are usually dedi- 
cated to the introduction of a new brickmaking-machine. We feel it 
necessary to premise thus much, because we wish to draw the 
attention of our readers to a fact which will be new to all of them 
(with the exception of a very limited circle), and which places us 
under the | me above alluded to, of giving us no chance of 
making a long article about it. ‘The fact, then, is simply this:— 
Given, a bar of common malleable iron: it is ible, by a purely 

hanical and without the aid of heat, to increase the 





purpose named. The material to be converted is sp upon the 
travelling belts or cloths a, a, and conducted by them between the 
feed rollers f}, f, and fi, Jf, respectively towards the travelling cy- 
linder A, which is armed with teeth, and revolves at 700 revolutions 
per minute, or thereabouts. In proportion as the teeth of the 
cylinder A take hold of the remnants or cuttings which are presented 
tothem by the feed rollers, they reduce them to a more or less 
fibrous state. Those fibres which adhere to the teeth of the ravel- 
ling cylinder are detached or disengaged by the brush B, which 
revolves in the cepestte direction at about 900 revolutions per 
minute, and the whole of the fibres drop or are ere ae 
the ined plane e, and from thence carried by the travelling cloth 
or belt E towards the drum F. This drum F, which is made of 
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tensile prmeetl x of that bar 50 per cent. “On what principle?” it 
will be asked. On the same principle that wire is stronger per 
square inch of section than the bar from which it was por oh “al 
drawn. To Mr. Lauth, an American engineer, is due the merit of making 
this particular egg stand on end, and his process is, as will be seen, 
of the simplest. Bars of common merchant iron are passed cold 
between grooved rollers, until the requisite degree of compression is 
attained. We saw, at the works in Manchester, a bar 2) in. 
diameter, and 15 ft. long, rolled down to 2 in. in ten minutes—(with 
practice this time could be reduced one-half). This }in. is not lost— 
as in turning a shaft in a lathe—as the bar is lengthened about 1} in. 
to the foot. ‘The bar came out quite ae. and parallel enough 
for shafting, but not quite straight. It was straightened by hand 
by two men in half an hour, and might be done by machinery in a 
few minutes. According to Mr. F irn, “the effect of the con- 
solidation was to increase the strength of the bar in the ratio of 
10 to 15,” in the experiments made by him. We think we have said 
enough to give all our readers a ive for wishing to hear of this 
invention being made accessible to the public. 


MATHERS’ IMPROVEMENTS IN WHEELS AND 
AXLES. 


PATENT DATED 9TH JANUARY, 1860. 


Tus invention of Mr. Robert Mathers, of Oxford-street, has for 
its object improvements in the manufacture of wheels and axles, 
For these p in constructing the rim of a wheel, a combination 
of wood and iron is used, the iron, by preference, being of a trough- 
like section, The wood, whether bent or cut to the desired curve or 
sweep, or whether used with its grain at right angles to the tyre or 
not, is compressed, and is attached temporarily, when requisite, to 
the wrought iron or cast iron rim; the wood is then turned down 
to fit the tyre, which is a on cold, or nearly so, thus avoiding the 
bad effect of charring the wood, the subsequent swelling or expand- 
ing of the wood being sufficient to ensure the tight holding of the 
tyre. The spokes are made of steel, and their outer ends are each 
formed into a spiral which is tempered, and thus acts as a spring, 
and by such means the requisite elasticity is obtained near the outer 
ends of the spokes. The nave or stock of a wheel is cast on to the 
spokes after they have been secured properly into the rim, and it is 
preferred that the nave should be cast of such form as to obtain the 

reatest strength with the least weight, and by a one part box or 

ask, for which purpose the nave is cast with the enlargements for 
spokes alternately near the inner and outward ends of the naves, 
such enlargements being connected by zig-zag ridges on the surface 
of the body of the nave. The wheels are secured on the axles by 
taper screws screwing into the ends of the axles. The axles have 
cuts at their ends by which, when the taper screws are screwed up, 
the ends of the axles are allowed to expand, and the collars are 
made accordingly, so that when the ends of the axles are expanded 
they will be securely retained. The outer cap or oil cover of a 
wheel is secured by means of two or more lugs or projections inside 
the cap or cover, and corresponding grooves cast or cut in the nave 
in a line with the axle, in such manner that by turning the cap or 
cover it becomes locked, and is kept in position by an india-rubber 
or other elastic ring or washer fitted into the recess in the cap or 
cover, and inst the end of the nave. The elastic washer or rin 
is comp by the use of a suitable screw, which can be attac! 
to the spokes, and whilst so compressed the is turned round until 
the projections on the cap enter the recesses in the nave, when the 
elastic washer or ring will retain the cap or cover from moving. 
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Fig. 1 shows a side view, and Fig. 2 a transverse section of a 
wheel, the outer rim a of which is made hollow or of a trough-like 
section (which, however, is not new). The rim a is filled with wood 
6, 6, which may consist of more or less number of pieces, and the 
may be caused to be at right angles or parallel to the tyre. 

he wood thus employed is first submitted to pressure in moulds, or 
compressed by passing it through rollers suitably formed till it has 
become reduced in dimensions, and set. The pieces of compressed 
wood are placed in the rim a, and held temporarily in order that the 
wood may be turned to the proper form, after which the tyre c in a 
cold state, or nearly so, is forced on to the wood, and by reason of 
the wood being in a compressed and dry state when introduced 
between the rim and the tyre, the wood will not be liable to shrink; 
on the contrary, it will swell or expand, and so retain the tyre. 
The spokes used may be of wrought iron, but when desired that the 
spokes should be elastic, steel is used. The spokes d, d, in the 
engraving, are of steel and tempered, so that the helical or spiral 
forms into which they are coiled or twisted convert them into 
springs. The nave or boss d' is peculiar in its form and in the 
manner of its manufacture; Fig. 3 shows a plan of the nave 
complete, with its end cover e thereon ; Fig. 4 shows part of a plan 
without the end cover e; and Fig. 5 shows the end cover separately. 
— is cast te Boe: r; in — separate mn Dg my are con- 
nec’ zig- ri | J, Which give t strength in proportion 
to the quantit of metal used. The Soro inclines slightly alternately 
to each end, the alternate inclinations being outwards from the roots 
of the bosses in which the spokes are fixed; by thus having the 
nave made with zig-zag ridges or projections to connect the bosses 
in which the spokes are fixed, a mould having but one parting may 
be used, such as is shown at Fig. 6, which is an external view of 
a one part box or flask in which a mould is made having but one 
parting. When the mould has been produced, the ends of the 
a are laid into the parts z, z, of the lower half mould, and 

e upper box is put into its place; the other ends of the spokes 
are received into a proper pend for casting the hollow or trough- 
like rim a, and when such rim has been cast, and has shrunk, the 
nave is cast in the mould, Fig. 6. The end of the axle, Fig. 7, is 
formed to receive a taj screw 5, which, in being screwed up, 
expands the end of the axle c, which is slit or divided at its outer 
col, an is thus capable of expanded by the tapered form of 
the screw 5. The collar d is thereby sec fixed to the end of 
the axle when it has passed through the e box formed in the 
nave. The oil cap or cover 1 has three lugs or inward projections 
e, e, Which, when the cover is put on the end of the nave, enter the 
grooves e!, e!, near the end of the nave, and then when the cover is 
turned partly round these lugs or projections enter the groove g. On 
the interior of the cover is an elastic ring 4, which, when the cover 
is forced into its place and turned rer, round, is compressed, by 
which the lugs or — e will be held from moving in the 
groove g, unless force used to compress the ring A, and to turn 
the cap round. 





Tue Havirvax Corporation having decided upon improving 
their markets, have erected six sh and a covered area, sur- 
mounted by a cast-iron tower, in w is an illuminated clock, 





with cast-iron wae ah Messrs. Bailey and Co., of Manchester. 
Mr. R. Nicholson, of ax, is the architect. 
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GRICE’S IMPROVEMENTS IN SCREW NUTS. 


PATENT DATED 25TH January, 1860. 
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Tats invention of Mr. F. G. Grice, of West Bromwich, is in oy 
an improvement on machinery patented by him in 1856, in which 
he claimed a method of compressing bar iron into the form of a 
series of hexagonal nuts, joined together side by side, the pressing 
of the iron being effected by a pair of dies and an ordinary press. 
One of the present improvements consists in the method of manu- 
facturing screw nuts, as illustrated in Figs. 1,2, 3, 4, and 5, of the 
accompanying engravings. 

Fig. 1 is a side elevation of one of the machines, and Fig. 2 is a 
front elevation of part of the same; Figs. 3 and 4 represent in plan 

rtions of the machine as after explained. This machine has for 
its object the manufacture of bars of iron having the figure of a 
series of hexagonal or other shaped nuts, joined together side by 
side. The machine is constructed as follows:—A die a, shown 
separately in plan in Fig. 3, is fixed on the bed } of the machine ; 
a second die c, shown separately in Fig. 4, slides in a horizontal 
plane on the bed of the machine. The advance motion of the die ¢ 
is effected by the cam d, and the return motion of the die is effected 
by box cams on the same axis. A vertical slide e, shown separately 
in Fig. 2, carrying a series of flat-faced punches f, f, works in 
guides g in the frame of the machine. The slide e is connected by 
means of the links A with a lever or beam i, to which motion is 
given by a cam or crank, or other mechanical arrangement. In the 
middle of the face of each of the punches f, f, is a smaller punch 
t?, f% The — J*, 7%, are cylindrical in re, but 
have taper or conical ends, or wy A may be cylindrical in their 
whole length, and terminate in flat faces. The bar of iron J to be 
operated upon is heated to a red heat, and fed into the machine 
until its end comes in contact with the stop k on the fixed die a; 
the mevable die c advances and compresses the sides of the bar, 
giving it nearly the figure of the outline of Fig. 5. The iron be- 
comes thicker at those places where the width of the bar is, 
diminished. As the punches f, f, descend, the smaller punches 
f2,f2, enter the bar and form a series of indentations or holes 
which pass nearly but not quite through the bar. The flat faces of 
the punches 4, ff _ or upon the upper face of the bar, which 
is thereby flattened. entrance of the smaller punches f%, /%, 
into the causes the iron to expand laterally, and to enter and till 
up the sharp angles of the dies a and c. The top and bottom faces 
of the bar are at the same time compressed between the flat faces of 
the punches /, /, and the bed of the machine, and as the figure of 
the punches f, /, is such, that in entering between the dies a and c, 
they accurately fill up the space between the dies, the iron can only 
expand under the pressure to which it is subjected into the angles of 
the dies a and c. The a J, J, and smaller punches 73, f%, 
rise, the die c retires, and the bar / is turned over so as to bring 
uppermost the face or side which was lowest. The die ¢ again closes, 
compressing the bar / between it and the fixed die a, and the slide e 
descends. ‘The smaller punches /‘ fal fs enter the bar and perfect the 
perforations which were commen on the other face of the bar, 
and the flat faces of the punches f, 7, press the faces of the bar 
as described. The slide e rises and withdraws the punches, and the 
die c retires. The bar is removed from the machine having the 
figure represented in Fig. 5, having at its end the figure of six perfo- 
rated hexagonal nuts, joined together side by side. By dividing the 
bar, Fig. 5, transversely in lines midway between the perforations, 
it is cut into hexagonal nuts. On re-heating the bar, after the 
shaped portions have been cut off, it is subjected to the action of the 
machine again, and so on, until the whole of the bar has been made 
into nuts. The nuts may be cut from the bar, Fig. 5, by any suitable 
cutting machine. In the engraving, the dies a and c are represented 
of the form suitable for making hexagonal nuts; but they may be 
made of the form required for making octagonal or other shaped 
nuts. When square nuts are to be made, the acting surfaces of the 
dies a and c are plain, and do not change the figure of the edges of 
the bur, but only support them so as to prevent change of figure by 
the action of the punches. The patentee sometimes cuts off the nut 
as well as shapes and perforates the iron in the same machine. 


A machine of this kind is represented in side elevation in Fig. 6, 
and in plan in Fig 7; Fig. 8 represents a longitudinal vertical section, 
and Fig. 9 q me mo vertical — In this machine the bar of 
iron n, made into nuts, is operated upon by a pair of dies 0, p, 
which rey at one time only pee of The ie p apd ol one ay 
The end of the bar is partly perforated at the same time that it is 
shaped, the perforation being effected by the punch r, Fig. 7, The 
shaped and ly perforated end of the bar is marked n®. After 
the end of the bar has been shaped and partly perforated as repre- 
sented in Fig. 9, the bar is pushed until the shaped end comee 
against the stop g. It is here xy op upon by another set of tools 
whereby the shaped end of the is cut off, the perforation being 
completed and the — on all sides so as to perfect its shape, 
when the shaped end of the bar 2 is against the stop g, it is between 
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the die box s, s, and hollow punch ¢, which punch and die box have 
the shape of the nut to be made. The completion of the nut will be 
best understood by reference to Fig. 8. The punch ¢ advancing cuts 
off the end n" of the bar, and forces the cut off portion into the die 
box s,s. The cutting off is effected by the edges of the die box s, s. 
As the nut is forced into the die box s, s, the perforation is com- 
pleted by the fixed punch u, against which the nut is forced. The 
punching or small portion of iron removed to —ee the perfora- 
tion, is received in the cavity in the punch ¢. hen the punch ¢ 
has advanced to its full extent, the nut is compressed on one side by 
the punch, and on the other by the end of the slidew; it is sup- 
ported on its sides by the sides of the die box, and in its interior b 
the fixed punch wu. The nut thus pressed on all its surfaces is made 
to assume the required form. As the hollow punch ¢ retires on the 
fixed rod x, the small punching of iron which was removed from the 
nut is pushed from the punch by the rod. The slide w advancing 
into the die box s, s, pushes the finished nut from it, and when the 
slide has retired the several parts are in the positions in which they 
are represented in the engraving. The motions of the several parts 
are thus effected, a pinion on the main shaft 15 engages in a toothed 
wheel on the axis y, and communicates motion to it. The punch r 
is fixed on the end of the bolt 10, which engages in the box cam 11 
on the shaft y, and takes motion from it; on the shaft y are eccen- 
trics 12,12, which communicate motion through the connecting 
rods 18, 13, to the slide 14, carrying the hollow punch ¢. The dies 
o and p, which shape the edges of the bar n, are worked in the fol- 
lowing manner:—An axis z takes motion by means of toothed 
wheels from the axis y. By means of an eccentric on the shaft z, 
the connecting rod 16 is made to give a vibratory motion to the 
crank 17 on the axis 18. By means of the crank 19, connectin, 
rod 20, and crank 21, a vibratory motion is given to the axis 22, 
which is communicated through the arm 23 and connecting links 
24, 24, to the upper die o. On the shaft 18 is a cam 25, which acts 
directly on a roller 26 on the bottom of the bolt carrying the lower 
die p. The motion of the slide w is taken from a cam or eccentric 
on the shaft z. By the use of punches with taper ends to indent 
and finish the holes in screw nuts, loss of iron is avoided, as the 
taper ends of the punches in entering the bar do not cut away the 
iron, but force it laterally into every part of the dies. 








HILL’S IMPROVEMENTS IN STEAM BOILERS. 


PATENT DATED Ist Fenruary, 1860, 


Mr. Tuomas Hitt, of Heywood, Lancashire, the inventor of 
these supevevgants in boilers, joins the plates or divisions of the 
flues or fire tubes of boilers by means of circular or partially circular 
hollow bars, so that when rivetted to the plates or divisions an 
additional heating surface is obtained, and an increased strength of 
the flues, the hollows of the circular or partially circular bars being 
placed either in the interior or exterior of the flues. 





= 


‘The manner in which-the invention is carried out will be under- 
stood by “jy the engraving, in which Fig. 1 is alongitudinal 





section, and Fig. 2-a sectional plan of a two-flued boiler, having the 
meres hollow bars. 

¢ flues are shown at a, the several plates or divisions of which 
are joined together by rivetting round their ends the hollow bars 6, 





the form of which 
increased 
coll and allow the ex or con’ 
rending the seams or the 
bars may be either in the interior or on the exterior of the flues, and 
the bars may be of any required size and strength according to the 
a  - ~ th 
iow may be a) ” says the patentee, “ wii 
weteel cake of feo tetien, the 


es advantage to the outer 
y or externally.” 


ollows being placed either in’ 
A Cnorcr or Eviis.—These preci 
was duller, for the morning was waxing gray. 


neath where, at the —— t, the cli 

we pointed out “ The One ’s Path,” to cross which you must 
astride as on a saddle, and work your body over with hands and 
knees. If your head should fail ge and you fall westward, you are 
precipitated down the wall of Slieve 1,964 ft. If, on the 
contrary, your loss of balance inclines you towards the east, you 
have a downward flight of 1,200 ft. to perform, and the cold and 
mountain waters of the wild and heart-shaped Lough Agh will 
receive and entomb you.—‘ Wanderings in Ireland,” in the Dublin 
University Magazine. 

Courtines on Rartways.—A correspondent of the Times offers 

the following suggestions on the best mode of coupling railway 
:—“ It is obvious that as — are at present coupled 
together, the buffers on either side of the train must undergo dif- 
ferent ; ore when a curve. If the train be properly 
screwed up, the buffers on the inside of the curve will be pressed 
while those on the outside will be Sy mpyenens A distended. Hence, 
when a carriage runs off the line, it has a tendency, if there be the 
slightest curvature at the scene of the accident, to turn over on its 
side, when the only leverage available to counteract such a tendency 
is the half-diameter of the screw-bolt. But it is obvious that if the 
chain on the outside of the curve be at the stretch, the amount of 
leverage to pores overturn will be increased by the foot or foot 
and a half between the centre coupling and the chain on the ex 
curve. The entire amount of leverage will not be available 
for certain mechanical reasons, which it is not necessary here 
to examine; but there will be added sufficient EE to 
lessen the risk of overturn. If, however, the were 
left rigid, it would prevent any action of the buffer on the 
opposite or inner side of the curve. To obviate this, I propose 
that the hooks to which the chains are attached should work upon 
spring boxes in the frames of the carriages, the action of which 
would be the reverse of the buffer springs, the latter being pushed 
in and recoiling when the pressure is removed, while the spring 
boxes se oo yeas ~ = in their ——- would tend to —— 
tain the equilibrium of the carriage, while accommodating its 
motion at bt h velocities to the contour of the curve. There only 
considered the question of the additonal carriages 
which occasionally require to tacked on at the last moment. 
Unless, however, the number so added be the fact of the first 
five or six carriages, which have to bear the strain of the entire 
train, being fitted with the treble coupling, would suffice to insure 
against accident through defective couplings a train of about twenty 
carriages, since the breaking or loosening of the couplings, an 
accident of more common occurrence than is generally s' 
rarely, if ever, occurs to trains under twelve carriages in 
So that, when the rolling-stock superintendent specifies certain 
carriages for a particular train, he could, by ordering them out a few 
minutes earlier than at present, provide three Tr. instead of 
one to each carriage, all capable of being adjusted while the carriages 
were standing at the pla — yy in the event of an additional 
carriage or two being required, he could despatch the trains with the 
comfortable assurance that no undue stress would occur upon any 
single coupling. 

La Giorre.—The first steel plated steamship, La Gloire, has just 
taken possession of the sea. She is a magniticent vessel, 77 metres 
long and 16 metres large es ft. by 51 ft. English.) Her aspect is 
imposing by the severity of her lines and by the mass of her iron 
cuirass. At the height of 1°82 metres (barely 6 ft.) above the water, 
she presents a battery of thirty-four guns of the most powerful 
effect ; on the forecastle two long-range pieces; on the quarter-deck 
an iron redoubt to protect her commander at his post d the 
action. The reduced masts and the wide funnel indicate that the 
vessel is not intended to go to a distance from our ports, but that 
she is made for operations in the seas where henceforward the great 
differences of European policy will be settled. The frigate has been 
thrice to sea, and it may now be said that she has gloriously termi- 
nated her trials. In calm weather she parts the water without 
shock, and it may almost be said without foam, showing thereby how 
perfectly her proportions have been conceived. Her measured 
on a fixed basis of nearly eight kilometres, reached 13 1-10 knots, 
which is the finest result ever ascertained in a ship of war. In aten 
hours’ trip her average rate was 12 31-100 knots, with all her fires 
ek ~~. - omate with half at age - sa songs sea she ~~ 

fectly. e@ pitches very ly, an with a ularit: 

that leaves nothing to be Yeatred. The an ny programme in 
therefore, in all respects carried ou’ out fully, but not 
exceeded ; the whole does the test honour to his and gives 
the measure of the precision of his intelligence, of the certainty of 
his fo ht, and, consequently, of the confidence the country may 
place in him. One understands now how he dared to take the re- 
sponsibility of laying down several vessels of an entirely new t 
without having waited the trial of the first; and the reproachas of 
temerity which were not spared to him now recoil upon those who 
ventured them. In 1850, the Napoleon engaged the navy in a new 
phasis; it extended its destinies by assuring henceforward its 
assistance to the army, to escort its convoys of troops, to protect their 
landing, to reach in good time a hostile tleet, and all that at a given 
am so as to be able to figure in strategical combinations without 
tisk of delay. Thus it wes that in the last Italian campaign, while 
the army marked its march across Lombardy by the glorious stages of 
Magenta and Solferino, the steam fleet of Admiral Romaine 
Desfosses cruised in the waters of Venice, to insure the disembarca- 
tion at the first signal of another corps d’armeé which was to 
take the Austrians in the rear; and already previously, during 
the events in the Black Sea, the rt had passed the 
Dardanelles, while the English fleet, detained by contrary winds, 
remained at the entrance of the Straits, an impotent witness 
of our success. England was moved at this, and soon her 
dockyards were seen full of steam line-of-battle rr nl Te- 
tending to the utmost speed. But hardly had she fi el us 
upon this path of p when behold arises a new maritime 

ement much more formidable than the Napoleon, a terrible 
ship, which could of itself alone confront a whole steam fleet, 
the steel-plated steamship, whose gl trials we have just 
ex Again, then, a new era opens for the navy; it is no } 
only wooden citadels that the fleet may attack; henceforward it 
may brave with impunity the most powerfully defenced coasts, No 
granite fort exists can resist the destructive effects of the new 
artillery, and our steel-plated ships will carry this formidable 
artillery under the enemy's fire. Itisa omnes revolution in the 





remains to 


destinies of maritime powers. Thus, twice in ten our proud 
ally England has been vanquished in these pacific es, in which 
the efforts of genius alone contend, but in which the of victims 
is spared, and in which the resources of nations, far from exhausting 


themselves, do but increase—increase to the point of rendering war 
impossible between them by threat of the terri 
must entail; increase to the strengthening of my Leyak Tg 
nations which seem called to combat together for the cause vili- 
sation. Let us do homage to the sovereign who has raised up these 
glorious victories of and to the engineer whose sure and 
elevated views have thus borne the matérial of 
her than did even the genius of Sane! Let us 
able floating citadels, more terrible than the fortifications of Vauban ! 
—Moniteur de la Flotte. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents. 





THE GREAT EASTERN AWARD. 


Sir,—The perusal of your excellent article in Tae ENGrneEr of 
last week, and its admirable remarks on the company, and their line 
of conduct towards Mr. Scott Russéll, have afforted me the greatest 
gratification. 7 

It has given me no small satisfaction to find that this amiable 
clique, and their benevolent intentions towards that talented gentle- 
man, hve met with such a reward as has been given by the arbi- 
trators in the late dispute in regard to the payment for work done on 
this magnificent but shamefully ill-used v nA 

Having carefully observed the progress of this nob‘e ship, from 
her commencement until her late return from America, and being 
fully satistied of ber entire capability of proving herself a mine of 
wealth to her owners, if properly d, I cannot refrain from 
saying that she will never prove a credit to her builder or the 
country, unless she is placed (at least as far as her management is 
concerned) in very different hands. p 

There is, however, one satisfaction found even in this mismanaged 
affair and that is that the ship herself has nobly vindicated the 
capability of her desizner and builder, and, mechanically speaking, 
proves herself as great a success as her management, commercially 
speaking, is a blunder if nothing worse; and this conviction will, [ 
doubt not, become daily more and more apparent, as time runs on, 
an‘ fresh difficulties, now “ looming” in the future, come to a crisis. 

The conduct of the “ management!” (save the mark!) towards 
Mr. Scott Russell has been, throughout the whole Leng of their 
proceedings, of a most inexplicable description, and it has ofien 

uzzled me, as well no doubt as many of your readers, to account 
i it, and also to see what the end and aim might be; but it now 
s eems pretty apparent, and it must be very gratifying to all admirers 
of Mr. Scott Russell to find—especially after the industrious marner 
in which it has been endeavoured to wrest from him the credit due 
to his talents as designer and builder of this ship, and also to detract 
as much as possible, in various other ways, from his capabilities—that 
such conduct culminating in the charges and denials which led to 
the arbitration, has met with such a signal arrest and defeat ; and it 
shows that love of “ fair play” and “ above board” will yet enable 
even an individual, when oppressed, to obtain justice, though he 
may be fighting against even a Great Eastern “ management “hed 

I sincerely hope that the exposé of the manner in which Mr. Scott 
Russell's claims were met by the company, which, unfortunately for 
their credit, if my memory serves me rightly, has not been contined 
to Mr. Scott Russell alone, will teach them, and all others similarly 
inclined, that sooner or later such conduct will meet with the repro- 
bation it deserves. : 

It is a disgraceful fact that, in this case, a noble, a national 
undertaking, should have been converted into a means of bringing 
the boasted honour, honesty, and commercial capability and integrity 
of the country into ridicule and contempt; but the consolation 
remains, that all who were acquainted with the description of per- 
sons forming the “ management” expected little else; and the facts 
stated in your ablv leader amply prove that their expectations were 
well f unded, especially in rezard to their celebrated “document,” 
and the spirit and principle involved therein. oa 

With these remarks I will close this letter, and, apologising for 
intruding on your valuable space, have the honour to subscribe 
myself KER ON. 


‘London, September 17th, 1860. 


THE HELMSHORE ACCIDENT. 

Srr,—I have read your remarks on the late dreadful accident on 
the East Lancashire Railway, but, though agreeing with you as to the 
desirabilicy of having more powerful brakes attached to passenger 
trains, it must clearly be a work of time before railway companies 
can alter all their present brake vans and attach new brakes, even if 
there was not that “ indisposition on their part to avail themselves” 
of the several improvements in brakes that have lately been brought 
out. I maintain, however, that railway companies and their officials 
have ample means in their power to prevent such disastrous accidents 
as the one referred to; and that, even with the brakes and brake 
vans in their present state, neither the accident on the Oxford, 
Worcester, and Wolverhampton, nor the East Lancashire Railway, 
ought to have occurred. The simple preventive is, to send a 

ilot engine “behind” the train—not to push it up the bank, 

ut merely to follow it close up, with its buffers bearing 
tightly on the buffers of the last carriage in the train. If 
this had been done (and after the experience of the precisely 
similar accident on the Oxford, Worcester, and Wolverhampton, 
one would think it would have been done) no accident could 
have happened, even if a ns had broken at starting from 
Helmshore station, or at any other part of the bank; and I cannot 
help adding that it is a risk which railway officials have no right to 
impose upon the public, the despatching passenger trains of such 
weight as thirty or thirty-five carriages up a bank of 1 in 78, without 
the effec' ug} safeguard of a pilot engine behind. 

I am aware there are objections which are apt to haunt the minds 
of some men, against applying an engine behind a train; I believe 
(and I have had a good deal of experience on this point) that on a 
steep gradient like 1 in 78 (or, indeed, anything worse than 1 in 120) 
it is a groundless fear; but, you will observe, I stated above that 
the engine behind is not required to shove the train at all, but 
merely to follow it closely up. 

I make these suggestions from the feeling that it is missing the 
mark altogether to fasten the blame on inefficient brakes in such 
cases as the present. An immediate preventive is wanted, and 
most clearly we have it in the use of another engine behind; and 
1 sincerely hope, for the sake of precious lives in the future, and 
valuable property, that this means will be adopted. 

Stockton-on-Tees, Sept. 15th, 1860. | A Rartway Enouyerr. 

P.S.—Since writing the above, I find, by the evidence given at the 
inquest, that the East Lancashire Railway officials actually adopied 
the very means above suggested, with the third or last excursion 
train. They, therefore, have no scruples in sending an engine behind 
atrain; and I repeat, that it is certain (humanly speaking) that ..ad 
they only taken the precaution to pilot all the three divisions of the 
excursion trains that night, no lives would have been lost through 
the breakage of couplings. 1 do not mean to say that any special 
blame can be attached to any individual officer on the East Laa- 
cashire Railway ; 1 have no doubt they all acted to the best of their 
ability, and were anxious for the safety of the public; but it is as a 
warning for the future that I so anxiously press this point; and I 
say, that unless Colonel Yolland can recommend the use of the 
“engine behind,” and unless railway companies adopt that recom- 
mendation, it is almost certain that we shall have many repetitions 
of these collisions to record and mourn over. 

It does appear to me to be wilfully shelving the question, and 
tampering with the future safety of the public, to recommend no 
more immediate remedy than the adoption of more powerful brakes, 
more guards to apply them, and to remove all stations which are 
placed in the middle of a heavy gradient. 

I would ask, “‘ When” does Colonel Yolland expect these suggestions 
tom carried ing that all rail the next a or five, or ten years ? 

ut grant at way companies, at a great extra expense 
of capital, do adopt several more powerful brakes, they will of eae 
coujinue to use the present vans of less brake power; and who is to 
answer for it that at some busy and pressing time, when excursions 
are many, and brake vans and are scarce, there shall not 
be one or two of the old vans hooked on to the trains to get them 
out of the way, and may not a coupling break on that very occasion ? 

Besides, it is perfectly possible that couplings may break while a 








train is running up the bank, and not from any jerk they receive at 
stopping or starting from a station. 
And who is to guarantee that, in future collisions of this nature, 








there will be even the 500 yards or 600 yards between the two 
trains? 

I trust, therefore, that whatever may be recommended by the Go- 
vernment inspector, railway companies will henceforth see the 
necessity that exists for preventing all chance of a runaway train, 
by sending out behind it another engine to follow close up at heavy 
inclines. 





ORDNANCE, 


Sir,—I observe in Tar Enaineer a description of an Armstrong 
rifle cannon, with three grooves inside the gun, the shot being 
grooved to tit; and having myself proposed this method to a person 
several months , he advised me to patent it; but as I did not see 
anything new in it, and for other reasons which I will here explain, 
I objected to do so. In the first place, then, I considered that for 
cast-iron guns such feathers would be of no use, and for malleable 
iron ones they would very soon wear; therefore, something that 
je last for a reasonable time, and can be renewed at will, would be 
desirable. 

Now, the idea of grooving cast-iron guns, already too weak, for 
the pu’ of i ing steel feathers, would be out of the question ; 
and perhaps to do so with malleable iron guns would be little better, 
for strength would require to be added to replace that taken away 
by the inside grooves, a thing which cannot well be done in a forging 
without st hening it all round. But should this method of 
rifling be found to answer, then I am certain all the other ditticulties 
can be got over by the use of Mr. Mushet’s gun-metal, which is as 
hard and stubbora as can be wrought in a lathe, and at the same 
time strong en to resist the force of gunpowder at any reason- 
able thickness. In fact, from what I have seen, I can believe that 
the gun itself could be projected from a spindle without injury. 
Now, if feathers were formed inside of guns made of this material, 
they would stand a vast deal longer than anything eise that can be 
cast or forged; but if the gun were grooved inside, and feathers of 
the same material—or even, I believe, feathers of steel tempered 
blue—could be forced in at the breech end, so as to be removed at 
will, at the same tine, and without any extra trouble, strengthening 
feathers could be cast outside, at the necessary pitch to correspond 
with the inside screw; but this would not be necessary, unless the 
gun were cast very light. Anc when a heavy shot has to be thrown 
a long distance from a light gunboat. then let the gun be bored right 
through, and a double charge of powder put in between two shot, in 
the middle of the gun—the one shot, when discharged, going into 
the water, and by its discharge in an opposite direction it will, if not 
altogether, at le«st nearly, prevent recoil. I enclose you a small 
piece of turning from the metal I refer to, which will give you a 
good idea of its nature. . G. Hunter. 

Coleford, September 17th, 1860. 





STEAMSHIP RESISTANCE. 


Sir,—Mr. Armstrong states that he has arrived experimentally at 
the conclusion that a.ontinuous pressure of 1 lb. cannot move an 
opposing resistance of 1 lb. through @ greater space than 1 ft. in one 
second of time. If the pistons of a locomotive travel at the rate of 
2U ft. per second (a common occurrence) the train may move over 
one mile in one minute, the moving force is the pressure in the 
cylinders of the engine; and, no matter what the meat continuous 
pressure may be, the train, when it commenc+rs motion, will continue 
to increase that motion until its maximum velocity is attained, 
which will take place when the sum of the resistances are equal to 
the mean pressure in the cylinders, and if this pressure and these 
resistances remain constant, the motion will remain constant, and a 
maximum for the constant mean effective pressure in the cylinders, 
in which case every pressure of 1 1b. is overcoming a resistance of 
1 Ib, and propelling it through 20 ft. per second, whereas Mr. 
Armstrong states that the I 1b. oe can only move the resistin 
1 Ib. through 1 ft. per second. Every steam engine piston is move 
with an eflective mean pre-sure equal to the resistance opposing its 
motion, and when that motion becomes equable and constant, each 
pound of pres-ure is moving a resisting pound through as many feet 
3 second as the mean velocity of the piston. If this be otherwise, 

shall be glad to see how Mr Armstrong makes it out. 

Steam of the absolute pressure of 60 Ib. or 451b. above the atmo- 
spheric pressure will flow into the atmosphere with a maximum 
velocity of 2,318 ft. per second. Now, suppose we have a long tube 
1 squ ‘re inch in area, fitted with a piston weighing 44 Ib., and this 
tube is attached to a boiler containing steam of 60 Ib. pressure, a com- 
munication is now opened between the underside of the piston and the 
boiler, when we shall have a pressure of 60 1b. on the underside of the 
piston and 44 Ib. plus the pressure of the atmosphere on the other side, 
viz., 59 lb. The effective propelling pressure is therefore 1 1lb., and 
the maximum velocity of the piston would be equal to the velocit 
of steam of 60 Ib. flowing into steam of 59 lb., or 262 ft. per secon 
When this velocity is attained the pressure on each side of the piston 
will be the same, viz., 591b.; the 1 1b. of excess being absorbed in 
moving the column of steam, and the velocity will be constant and 
uniformly continuous at 262 ft. per second, because the piston, being 
in motion at the said velocity, cannot have that velocity decreased 
unless the resistance increases, nor increased unless the propelling 
force is greater than the resisting force, and when they are equal the 
velocity has no tendency either to increase or decrease. This illus- 
tration, of course, does not take friction into account, or the power 
required to expel the air above the piston. These may be taken in 
by using an appropriate co-efficient. 

I have stated that the velocity of steam of the absolute pressure of 
60 Ib. will flow into steam of atmospheric pressure, or 16 lb., with a 
velocity of 2,318 ft. per second, and the work done by 1 lb. of such 
steam when flowing as stated will be 





va «28182 
2% =sxas = 83955 foot-pounds, 
ee as the propelling or effective pressure is 60 — 15 = 465 lb., we 
ave 
83955 


= 1865°66 foot-pounds 
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as the effort or mechanical effect of 1 1b. pressure of steam under 
the circumstances stated. 

Again, suppose “ On a lever of infinite length a force of 1 1b. at a 
proportionate distance from the fulcrum, will produce an equilibrium 
with another of 100 1b., the question being what is the least time and 
the relative distance from the fulcrum that the 1 1b. force would 
raise the 100 lb. through 1 ft. ?” 

Neglecting friction and the weight of the lever, it requires only 
that the 1 ib. weight shall be 100 plus, a very small fraction from 
the fulcrum, when the 100 Ib. weight is unity, from the fulcrum to 
disturb the equilibrium, when, by the action of gravity, the 1 Ib. 
weight will fall in 2} seconds through 100 ft. and lift the 100 lb. 
weight through 1 ft., or at the mean rate of 40 Ib. raised 1 ft. by the 
action of gravity in one second. 

The problem between the commas is given at the end of Mr. 
Armstrong's pamphlet on high speed steam navigation. B. 

London, September 19th, 1860. 





THE RANGOON AND SINGAPORE CABLE. 

Sir,—If TI am not too late, permit me to publish in your columns 
some remarks which I desire to make in reference to the letter from 
Mr. FitzGerald, which appeared in your paper on the 17th ult. 

His letter seems to me to take for granted a great deal more know- 
ledge of submarine telegraphy on the part of my professional 
brethren than actually exists, and suggests that something very like 
a job had been Bo meg in giving the business of the Rangoon 
cable to Messrs. Gisborne, Forde, and I demur to this view, 
not because I greatly regard the individual or collective merits of 
those gentlemen, but because I am not acquainted with anybody more 
competent for the task, which, after all, is not that of bringing a vast 
deal of individual practical experience to bear on the subject, 
because such experience does not yet exist, but rather consists in 
balancing the merits of the different plans which become published. 


For this I cannot conceive a man more suited than Mr. Gisborne, who 
is, at least, as unbiassed as any other telegraph engineer. 

I would s t, therefore, that the professional reputation of 
these gentlemen should be jud, not by the misfortunes attending 
the Red Sea cable, but by the precise amount of knowledge we 
possessed at the time that cable was put inhand. The question which 
ought to determine our view of this is, what would have been the course 
of any of the eminent telegraphists spoken of by Mr. FitzGerald ? 
I know for certain that more than one engineer, who was entitled 
to an opinion, considered the Red Sea cable, at the time it left these 
shores, the most perfect thing for a submarine line that had ever 
been made, and the fact that more than one cable has been made 
very similar in design since that time, is additional proof that the 
authorities of that day were not greatly in advance of Messrs. 
Gisborne, Forde, and Siemens. If, on the one hand, we find 
the advocates of _ cables. for deep sea work sing cock-a- 
hoop because a cable which they had no hand in has failed, I 
can find eminent men who will give us sound reasons against them 
even yet. Would any of the men, whose opinions received the 
oo respect from the public at that time, have acted very 
ditferently in the construction of the cable, and with reference to the 
working of it? Have not all the doctors been bleeding and giving 
hot water ever since cables were made ?—in other words, do they not 
all apply battery currents in much the same way? If some are now 
finding «ut that to oxidise a fault with one current, and knock off 
the oxide with another, is not exactly the way to keep a conduction 
continuous; or it the practicability of working lines with a safe 
current like that afforded by a terra-voltaic pair, is beginning to be 
considered possible, it is b experience is giving us additional 
practical proof that the first is bad, and the second may be good ; but 
neither Government nor their advisers should be hastily judged for 
availing themselves of the best knowledge of the past, merely 
because that knowledge may possibly be superseded by new theories, 
of which practice is proving the truth. They are blameable, 
indeed, if, when the truth is before them, they shut their eyes to it 
but the criticisms of Mr. FitzGerald deal rather with the past, and 
the amount of knowledge which has prevailed must be taken into 
account. 

The science of telegraphy is made up by a heap of facts and 
small, minute, but important considerations which have not yet 
been conzlomerated into a code of professional rules, to which all 
the members shall give a general adhesion. Each of my brethren 
has some little point peculiar to himself. In the race for their knuw- 
ledge—which none can acquire without great study and prac- 
tical experience—a fact is seized hold upon, bottled up, or patented, 
so as to remunerate and give fame to the inventor. By and b 
all this will be changed. Pupils will be brought up with the well- 
ascertained fact that a conductor must not be too small, or a battery 
too strong. They will benefit by our experience and the blows the 

ublic deal when we make a mistake. But in this race I, for one 
ntend to respect my fellow competitors so long as they seek for 
knowledge, and are not obstinate in past errors.. There is nothing 
to show that Messrs. Gisborue and Siemens are insensible to the 
advance we are making in the insulating or working of cables, and 
certainly some have been more cautious to employ currents of low 
tension; and if they have not applicd them in quite the best 
manner, it is because no other practical method was before 
known amorgst us. But if I deprecate Mr. Fitz-Gerald’s criti- 
cism because I know our short-comings, as a body, I do so 
still more as a professional man. I think that their practice of 
comparing Gisborne with Knight, or Forde with Clark, must give 
pain to the one and little pleasure to the other. No onecan be more 
sensible than Mr. FitzGerald that, in the advance of a new science, 
many errors may be committed, and we should tenderly treat the 
authors of them. 

But, above all, I ask you, sir, if I were a thick and thin supporter 
of Messrs. Gisborne and Forde, and chose to shy stones at some of 
Mr. F.’s friends, what a jolly personal controversy we should inflict 
on your columns? Is this worthy of science, to say nothing of 
gentlemen? Is there any other profession that would disgrace 
itself by pitching into a brother when an insensate public—who 
know nothing about the subject—think proper to knock him down ? 

London, September 17th, 1860. C. E. 








STEEL PLATES, 


Str,—Previously to the sailing of the African expedition, under 
Dr. Livingstone, the newspapers openly stated that the small steamer 
belonging to the expedition was actually constructed with Mr. Clay's 
puddled steel, and it is equally a fact that Mr. Clay did not in any 
way contradict the statement. Now, however, when the said steamer 
has become like a coffee-strainer, or a colander for steaming green 
Mr. Clay bolts out from his prolonged state of reticence, an 
vehemently denies that the late steamer, or present colander, was 
made from his puddled steel. Mr. Clay, then, has willingly borne 
the credit of the atfair, though it did not pertain to him, and has 
only disowned his alleged progeny when discredit began to attach to 
it. Ex uno disce omnes, 

Now, I am not going to say that this steamer was made either of 
Mr. Clay’s puddled steel or of Messrs. Howell’s homogeneous metal, 
though I think it likely that there were two steamers, one made of 
each kind of metal. 

Mr. Green, in his hot haste to exalt the Bessemer metal, has 
assumed false premises, and has reasoned thereon with admirable skill. 
But his genius has carried him rather too far, as it formerl 
did when he wrote his heroic blank verses on the henven-taapivet 
inventor who patented “the use of hematites and other carbon- 
aceous ores of iron.” 

Mr. Green’s reasoning is good: but he has put the saddle on the 
wrong horse. Homogeneous metal, when cast in the state of an 
ingot, is a spongy cellular substance throughout; and Bessemer 
metal is far more spongy and cellular than homogeneous metal. 
Now, when an - 9 of homogeneous metal is rolled into a thin plate, 
the cells originally in the ingot are compressed and elongated with 
the plate; but their sides or walls do not unite, for the metal is rolled 
at a temperature far below the welding heat. The plate of homo- 
geneous metal, t.erefore, is, when rolled, made up, as to its thickness, 
of a multitude of thin scales lying one over the other throughout its 
whole mass; and when the plates are very thin, and the scales are & 

fortiori very thin indeed, they are soon rusted through, especiall 
when lying between wind and water in a tropical river, and scale 
after scale will thus, in a short time, peel off, and leave the smooth 
surface of the next inferior scale exposed to a similar destruction 
from the same agency. I should, therefore, expect that when a vessel 
is built of thin plates of homogeneous metal, these plates would soon 
rust away and be destroyed, in the manner described by Dr, Living- 
stone. 

Let now the plates be made from Bessemer metal, which is more 
cellular than even homogeneous metal, and has besides the 
disadvantage of being deprived of all, or nearly all, its carbon (the 
greatest impediment to rust in iron), then I anticipate that Mr. Green 
would find that the conversion of the steamboat into a “ coffee- 
strainer ” or “colander” would be even more speedily effected than 
when homogeneous metal plates were employed. 

Now, if the steamer was built with puddled steel plates, the plates 
would consist of particles of soft iron, and semi-steel, and crude 
steel, mechanically mixed and kneaded together, and there would be 
some large scales or blisters here and there; but nothing comparable 
to the regular cellular, or uniform scale and blister structure of 
homogeneous or Bessemer metal. In my opinion the semen steel 

lates would last much longer than those made of either homogeneous 
ron or Bessemer metal, unless the latter could be effectually defended 
from the corrosive action of air and water. A correspondent asks if 
the plates of Dr. Livingstone’s steamer were puddled by peti J 
out Riepe's rocess. I can assure him that they were not so puddl 
for no man has ever yet succeeded in puddling either steel or iron at 
a cherry-red heat. iepe’s process is, in fact, defunct. It had long 
been languishing, and its shattered constitution gave way recen 





under a severe attack of “nonsuit,” from which it never 
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thered to the bosom of its parent clay in Liverpool. This 
pend a has been quite a “damper” to the spirits oF the Riepe 
advocates. Rosert Musuet. 


Coleford, September 17th, 1860. 


—_—_— 


—Our Mr. Clay has desired me to request you to contradict 
a: ae going the round of the papers, connecting the Mersey 
Steel and Iron Company with Dr. Livingstone’s so-called patent 
steel (really homogeneous metal) launch. He says:—“ We cannot 
give, what I think I may with justice call the libel, too decided a 
denial, It so happens that this launch was built just before puddled 
steel came out. No second vessel was built for Dr. Livingstone of 
puddled steel, and you may add that we have never had the slightest 
complaint from any vessel for which we have supplied the material, 
but quite the reverse.” I can state, in comfrmation of this remark, 
that so recently as this morning I received a note containing the 
report of an engineer recently returned from South America, with 
the assurance that he had personally examined the Little Lucy, 
which was built of Clay’s puddled steel, and found her, after nearly 
two years” hard usage, entirely free from specks, scales, or symptoms 
of corrosion. WiiuiaM YareEs, jun. 

31, Parliament-street, Westminster, Sept. 20th, 1860. 








GUN AND MORTAR BOATS. 


TueE Select Committee appointed to inquire into the circumstances 
which have caused the d defective state of a considerable 
number of the gun and mortar boats and vessels of the Royal 
Navy have agreed to the following report, published on Wednes- 


day :— 
z 1. Your Committee have examined the following witnesses :— 
“ Rear-Admiral Sir Baldwin Walker, K.C.B., the Controller of 
the Navy: 
“ The Hon. Robert Dundas, the Storekeeper-General of the 


Navy ; 

“Mr. O. W. Lang, the master shipwright of her Majesty’s dock- 
yard at Chatham ; 

“Mr. R. Abethell, the master shipwright of her Majesty's dock- 
yard at Portsmouth ; ;§ 

“Mr. Luke, inspecting officer in the department of the Controller 
of the Navy; ees TS Pe opr , 

“ Rear-Admiral Peter Richards, R.N., C.B., formerly a member 
of the Admiralty Board; di 

“ Vice-Admiral the Right Hon. Sir Maurice Berkeley, G.C.B., 
formerly a member of several g ergy Bre veh . 

“Mr. J. T. Fletcher, of the firm of Fletcher, Son, and Fearnall, 
shipbuilders, Limehouse; and Mr. John Laird, shipbuilder. at Bir- 
kenhead, both of whom built some gunboats her Majesty’s 
service in the years 1855 and 1856; . ’ 

“Mr. Richard Green, of the firm of Messrs. Green and Sons, 
shipbuilders at Limehouse, who built some gun and mortar 
boats for her Majesty’s service in the years 1x54, 1855, 1856, 1859, 
and 1860; 

e ‘Mr. James Davis, foreman shipwright in the employ of Messrs. 


reen ; 

“Mr. George Penny, foreman of shipwrights in her Majesty’s 
dockyard at Chatham, who had been employed for one year and 
ten months, from May, 1855, as Government inspector of the boats 
built under contract by Messrs. Green ; 

“Mr. John Treleaven, foreman of shipwrights in her Majesty’s 
dockyard at Devonport, who had been employed, in conjunction 
with Mr. George Penny, from October, 1855, until — 1856, as 
} rea inspector of the boats built under contract by Messrs, 

reen ; 

“Mr. John Watts, foreman of shipwrights at Portsmouth dock- 
yard, and attac to Haslar ; 

“2. From the evidence given before your committee, it appears 
that, in consequence of the Russian war, there were built by con- 
tract for her Majesty’s service, between the years 1854 and 1857, 
inclusive, 286 gun and mortar boats and vessels, of which 58 were of 


iron. 

““3. That under the specifications for these contracts, which were 
prepared by the department of the Controller of the Navy, the con- 
tractors engaged to build the wooden vessels ‘in a substantial and 
workmanlike manner, and with good, sound, and proper materials of 
every kind, to be approved by such officer or officers as should be 
appointed to superintend the same.’ 

“4, That to each private yard in which gun or mortar boats were 
built for her Majesty’s service, a Government inspector was ap- 
pointed to superintend the construction of the boats. 

“5. That a general supervision over the whole was exercised 
by Mr. Luke, an officer in the department of the Controller of the 

avy. 


"8. That certificates of the inspectors were required as to the due 
fulfilment of the contracts before instalments were paid to the con- 
tractors, and that certificates of the master shipwrights at the royal 
dockyards, where the contract-built vessels were delivered, were 
essential to obtain for the contractors the tinal settlement of their 
cluims, It does not appear that in any case these certificates were 
withheld in consequence of any supposed breach of the conditions of 
contract. 

“7. That the multiplicity and variety of the duties performed by 
the inspecting officer of the controller’s department were such as to 
prevent his exercising anything beyond a very general superintend- 
ence of the ve: while in course of construction. 

“8, That the number of inspectors was so small in some of the 
private yards, in proportion to the number of vessels built under 
their inspection, that it was difficult for them to secure the due per- 
formance of the contract, considering the necessity that existed for 
the works being executed with the utmost possible despatch. 

“9, That by a paper (No.-1) delivered in by Sir B. Walker, dated 
June 13, 1860, it appears that the vessels contracted for in 1854 
were 53 in number, for which there were nine Government inspectors ; 
that in 1855, 223 vessels were contracted for, and that for these 
there were only 28 inspectors; that in 1856 there were 10 vessels 
contracted for, and that for these there were four inspectors; and, 
lastly, that in 1859 32 vessels were built by contract, for which there 
were sixtven inspectors. By paper No. 2 it appears that there are 
134 gunboats, either in commission, in the steam reserve, or hauled 
up at Haslar, and in good condition; that 14 are at present under 
repair, and that the remaining 14 are waiting further inspection. 

“10. That itis manifest that the number of Government inspectors 
ouperet in 1854, 1855, and 1856, was quite insufficient, for in the 
year 1854 each inspector had from five to six vessels to supervise, 
and in 1855 between eight and nine; and it is stated in the evidence 
that the amount of work which devolved —_ these inspectors was 
so extensive, that it would have been utterly im ble for them to 
be entirely responsible either for the quality of the workmanship or 
of the materials. And, in point of fact, it does not aj r to have 
been the intention of the Government that the res; ity should 
rest exclusively upon their inspectors, or that by their presence the con- 
tractors should be in any way relieved of their responsibility either as 
to materials or workmanship; nor does it » from the evidence 
of the builders, Mr. Fletcher, Mr. Laird, or Mr. Green, all of whom 
offered themselves as witnesses, that they entertained such an 


opinion. 

11. Sir Baldwin Walker informed your committee that it would 
have been impossible to augment the number of competent inspectors 
pe seriously crippling the establishments in her Majesty's 

# i. The evidence brought before your committee shows that a 
considerable number of the gun and mortar boats were found, on 
examination, more or less defective. In several boats unseasoned 
and sappy timber had been extensively used, and in a few of them 
short bolts were driven, and some bolts were unclinched which ought 
to have been clinched. Nevertheless, highly improper and contrary 
to the stipulations of the contract as these departures from the 
Specification undoubtedly were, the dockyard authorities have ex- 





pressed an opinion that none of the vessels examined, except the two 
mortar boats, Nos. 30 and 32, that were broken, were actually unsea- 
worthy. The Cherokee, uette, Caroline, and Mackerel are re- 
ported to be in the worst condition of all those boats examined up to 
this time. It is stated by the witnesses that these vessels, and all, 
indeed, against which the most serious complaints have been made, 
were built in the winter, and in very bad weather, the men fre- 
quently working after dark, and that the vessels were planked and 
covered in while the timbers were wet. Under these circumstances, 
it is not surprising to your committee that decay should have ap- 
peared in many of these boats. 

“13. Defects, however, were discovered which reflect discredit upon 
those who were responsible for the proper construction of the vessels, 
—viz., the presence of suppy timber, of unclinched bolts, and bolts 
too short for their respective positions, all being breaches of the 
contract. 

“14, With respect to the first of these there is discrepancy in the 
evidence. In some private building yards it is allezed that two 
descriptions of sap are n viz, ordinary sap, and maiden 
or incipient sap, the latter of which some builders do not consider 
objectionable, whereas the officers of the Government aaa proscribe 
any description of sap, not only as being ol jectionable in itself, but 
also as being contrary to the specitications for the contracts. 

“15. In this latter conclusion your committee concur, and, 
indeed, it would appear that the builders submitted to the freqdent 
rejection of sappy timber by the inspectors, although ally 
complaining to Mr. Luke, the inspector of the controller's depart- 
ment, of the severity of the interpretation of the contract on the 
part of the inspectors. 

“16. As regards the second class of defects, viz., the use of short 
and unclinched bolts, this breach of cont:act cannot be too severely 
condemned. Your committee believe that it occurred at a time when 
a strong temptation was oflered to the workmen to use any bolts that 
came readiest to hand, whether of the proper dimensions or not, 
partly owing to the supplies of bolts from the Admiralty coming in 
slower than the demand, and partly owing to the system in which 
the vessels were built in many of the private yards—that is, Wy 
gangs of workmen taking portions of the vessels at piecework It 
must be evident that as each workman's share of profit depended 
upon the time taken to complete the section on which he was 
engaged, the greatest inducement existed to finish the work in the 
most pergesy > ois 
“17. The manifest evils of such a system can only be met, if they 
can be met at all, by the most Vigilant and rigid supervision; and 
the evidence shows that there Was not in some cases a sufficiency of 
inspectors and foremen. af 

“18. It must be borne in mind that, at the time the gun and 
mortar boats were built, in 1854, 1855, and 1856, there was no possi- 
bility of constructing them in the Government yards, and that 
recourse was had to the private builders as a matter of nécessi'y, 
although it was known that neither in their yards nor in the timber 
market was there an adequate supply of seasoned timber; and there 
is evidence to show that the stock of seasoned timber in the Govern- 
ment yards was too limited to admit of any quantity being supplied 
to the contractors. The matter, however, was urgent, the services of 
these boats being immediately required, so that a degree of haste 
was necessary hardly compatible with sound and durable work; 
and, in order that no obstruction should be offered on the part of the 
Government to the punctual fulfilment of the contracts, the in- 
spectors were instructed not to press too rigid a construction of 
some of the requirements. 

“19. Your committee have to report that in B egetes the gun and 
mortar boats were not built under cover, and that they were much 
exposed to the weather, so as to aggravate any original defect in the 
timber. Mr. Laird constructed roofs on purpose to protect the ma- 
terials and workmen, and as yet no complaint whatever has been 
made against the vessels supplied by him; it would, therefore, seem 
desirable that on any future case of emergency of the like character 
a preference should be given to those builders prepared to construct 
the vessels under cover. 

“20. A bonus of 30s. per ton was paid to the contractors who 
finished their work within a certain period, in consideration of the 

eat and unexpected increase in the wages they were pelled to 
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tide expands over a wide channel above Blackfriars Bridge. which 
checks its velocity, and causes shoals to take place, which, besides 
their injury to navigation, constitute, at time of low water, a great 
nuisance, in a sani point of view, by accumulation of filth. The 
above circumstances have been long under observation, and many 
schemes have been devised for remedying the evils, but as yet none 
have been adopted, though it must now be expected that such 
measures cannot be much longer delayed; it, therefore, becomes 
important that the Admiralty should be prepared with those detinite 
lines of embankment which it may deem best calculated to promote 
the flow of the tides without excluding more for backwater 
than the case may fairly demand; the great fear . that if some 
d-tinite and proper lines of embankment be not now laid down, the 
views of undertakers for such works will be to err on the side of 
encroaching too much on the bed of the river, and such encroach- 
ments once made cun hardly afterwards admit of a remedy. 

* Under the above views, the Harbour Department had the subject 
under careful consideration, and had drawn on an accurate plan, on 
a large scale, such lines as were deemed most likely to prove bene- 
ticial to the proper action of the tides in waking aod maintaining 
deep channels for the navigation. 

“The river Thames, in its through the metropolis, may 
be considered as divided into three sections: first, Limehouse Reach, 
extending from Deptford to Limehouse Dock, where the river is of 
ample aud uniform width, viz., 1,100 ft. and upwards; secondly, 

4 Pool or Port of London, reaching from Limehouse Docks to 

don Bridge; in this section of the river the width becomes un- 
equal and much narrower, but at Bridge Yar.! Dock, about 600 yards 
above Limehouse Dock, the breadth is reduced from 1,140 ft. to 
770 ft. It will be seen that the greatest and least width of the 
river on the above distance varies from 600 ft. to 1,84v ft.: and 
although it would be impossible to reduce all the contractions and 
expansions to a uniform width, the expansions in their widest 
place may be reduced to a mean breadih: and it may be hoped 
that at the two throttling places, viz., at Southwark Bridge 
and at Anderson’s-walk, Lambeth, some enlargement may yet 
be effected. It will be seen from the column of proposed widths, 
that the river will expand more gradually from Southwark bridge 
to Waterloo Bridge, attaining at the last place a breadth of 938 ft., 
and that the es river walls thence to Westminstér, Palace are 
to maintain the uniform and medium width of 938 ft., which is also 
the actual width at the Palace. Between contractions and enlarge- 
ments of the channel, the aim has been first to af & medium 
width as far as practicable ; secondly, to render thé transition from 
one width to another as gradual as circumstances will permit ; and, 
lastly, where expansions have to be reduced, to use the opportunity 
of easing the abrupt turns of the river at Hungerford-stairs) to 
as gentle curves as the case will admit o 

“With the above objects in view, the Harbour Department has 
laid down the lines of river walls on plang & meet any case that 
-~ come before Parliament, proposing” terfere with the river 

ames. 

* In conclusion, it may be u efu! to « bserve that in the adoption 
and carrying out lines of river w Ils as now propo ed, these wails 
should be of solid material, and founded sufficiently ..cep to admit of 
the bed of the river being deepened to 6 ft. of water along-ide, at 
time of low water spring tides, as equally d sirable for navigation 
and sanitary purposes.” 





THE HELMSHORE ACCIDENT. 


Tnx inquiry into the Helmshore tragedy, the preliminary stages of 
which were reported in last week's ENGincuR, was concluded on 
Friday. The jury returned the following verdict, which was 
characterised by the coroner as one of “ accidental death” ;—* It is 
our opinion, from the evidence that has been produced, that the 
deaths of the ten persons killed near Helmshore resulted from a 
collision, which collision was ioned by a fracture of a portion of 
the screw couplings and side chains connecting two of the carriages, 
but we have not evidence to show the precise cause of the fracture. 
We are further of opinion that the amount of brake power and 
number of guards attached to this train were insutlicient for so large 








pay to the shipwrights and other workmen employed on the Govern- 
ment vessels; but the evidence shows that some of the builders still 
lost large sums of money by their contracts. 

“21. Your committee directed their attention to the cause of the 
rapid decay which took place in some of the vessels. On that sub- 
ject there is great diversity of opinion among the witnesses. The 
Government master shipwrights who were examined, and some 
private builders, consider that it was unadvisable to haul them up on 
the slips at Haslar; while Sir Baldwin Walker, Admiral Richards, 
Sir Maurice Berkeley, and Mr. Watts hold a different opini At 





a of carriages; and further, the jury recommend the 
directors of the company to carry out the sugyestions of Colovel 
Yolland, in his evidence before the coroner.” These sug- 
gestions and opinions, which were reported last week, were 
followed up and justified by some experiments instituted 
by Colonel Yolland. A train was placed at the disposal of the 
gallant colonel, who was assisted by the officials of the railway 
company. The train was despatched from Bury shortly after nine 
o'clock, and consisted of seventeen carriages, the same number 


which, according to the majority of the witnesses at the inquest, 





the same time your committee have conclusive evidence from the 
latter witnesses that these gunboats could not have been taken for 
repair into the royal dockyard at Portsmouth without occupying 
space required for ships of a more important character, and that the 
slips at Haslar present the advantage of facilities for repairing 
defects and economising the room in Portsmouth Harbvur, 

“22. It certainly has not been proved to your committee that there 
is any great difference in the result of the treatment in respect to 
the vessels hauled up and those kept afloat, with the exception of 
that portion in which elm timber was used; and your committee 
are of aun that it weuld be most desirable, whenever practicable, 
to keep up a ventilation through every part of the vessel, whether 
ha oP or afloat, especially when constructed under such un- 
favourable circumstances as existed in respect to the defective gun 
and mortar boats which have been under our consideration. 

**23. Your committee are also of opinion that when the whole of 
the defects in the gun and mortar boats shall have been repaired 
they — to be carefully watched, to prevent any extensive recur- 
rence of dry rot, and that it may be fairly expected that these 
vessels will be a valuable addition to the naval foree of this country 
In conclusion, your committee would observe that, from the ex- 
perience which late events have afforded, it seems important that 
the establishment of timber in her Majesty's dockyarids should be 
increased, and a large supply kept in store to meet sudden «nd un- 
foreseen emergencies; and would also recommend that in the wording 
of all future contracts it should be dictinctly specified that the 
timber, deals, and plank to be used in the building of vessels for her 
Majesty’s service should be entirely free from sap or other defects.” 

“ August 13, 1860.” 


THAMES EMBANKMENT. 


Report to the Lords Commissioners of the Admiralty, by Captain 
James Vetch, R.E., Engineer for the Conservancy of the ‘Tidal 
Waters of the United Kingdom :— 

“ River Thames Embankment, 21st June, 1853. 

“ The lines of embankment for the River Thames from the vicinity 
of Paul’s Wharf, or about 430 yards below Blackfriars B up to 
the palace of Westminster, is a very important question for the navi- 
gation of the Thames, not only as regards that cular portion of 
the river, but also that of the pool, extending from London Bridge 
down to Limehouse Reach. 

“ Tt is admitted as an axiom in hydraulics, as must also be obvious 
to common observation, that to maintain a required depth of water 
in a tidal river up to a given point (say London Bridge), the tide 
must be freely admitted above that point, and encouraged to flow 
upwards, with its there acquired momentum, as far as circumstances 
will permit, in order to develope its ae power to the greatest 
advantage. There is another axiom in hydraulics that applies to 
this question, viz., that in any channel abrupt contractions and ex- 
pansions impede the flow and impair the momentum of the stream ; 
and, lastly, that the velocity of the stream and its scour is mainly 
dependent on depth. 

“It so happens that above Southwark Bridge (where the bed of 
the river is 7a contracted to 690 ft.), it commences again to ex- 
os and at Hungerford Bridge attains a maximum width of 

,340 ft. This great and sudden bulge is an evil in several ways ; the 











posed the unfortunate train which ran down the iveline on the 
night of the 3rd inst. The carriages were apportioned and weighted 
precisely according to the number and weight of those which were 
stated to have broken away, An averaye of 5 tons 10 cwt. per 
carriage, and an aggregate weight «f 93 tons 14 cwt. constituted the 
train. The distance from the centre of the platform at Helmshore, 
where the carriages are supposed to have given way, to the point of 
collision was about 6974 yard». In the trst two experiments the 
velocity of the train from the Helmshore station, at which the 
carriages ee. was tested. The train ran down the incline at 
a — of fourteen or fifteen miles an hour, and was effectually 
stopped by Newall’s continuous brakes, Two experiments were also 
tried, with a view of ascertaining the power of the single brake; but 
in neither instance was the train stopped short of the scene of the 
collision. The train was next propelled up the incline from the 
Ogden Viaduct at a rapid pace, and the shacklings connecting the 
engine being slipped, the train was allowed to recede, which it began 
to do almost immediately, with increased velocity as it went down 
the incline. At the second bridge one brake was applied, but the 
train did not stop until after passing the scene of the collision. 





Sourn Kensincton Mustum.—During the week ending 15th 
September, 1860, the visitors have been as follows:—On Monday, 
Tuesday, and Saturday (free days), 6,764; on Monday and fuesday 
(free evenings), 6,064. On the three students’ days (admission to 
the public, 6d.), 1,404; one stuients’ evening, Wednesd y, 183, 
Total, 14,485. From the opening of the Museum, 1,656,632. 


Tae “ Rorren” Gunsoats.—The gun and mortar vessels which 
are lying in Yantlet Creek, adjoining Chatham Dockyard, are un- 
dergoing examination by a party of shipwrights from that establish- 
ment, in order that any defects may be made good. ‘The further, 
however, the survey of the vessels is carried the more rotten they 
are ascertained to be. In order to arrest the decay of the timbers, 
the exterior planking of most of the boats has been removed, to 
admit of the — and timbers being ventilated; but a very cur- 
sory inspection of the numerous vessels under examination leaves 
no doubt whatever that even in their present condition, few, if any, 
of them will! ever be fit for the service for which they were built at 
such great cost. In several the timbers of which they are constructed 
ma: picked with the nail, leaving no doubt whatever that faulty 
timber was used in their construction. The shipwrights have received 
instructions to make good any defects that may be vered during 
the examination. 

MonuMENT TO THE LATE Eart or EviesMERE.—This elaborate 
and costly monument has been recently placed in Worsley Church, 
near Manchester, by direction of the present Earl of Ellesmere. 
The body of the tomb is of Caen stone, enriched with panels, foliated 
and bordered and filled in with foliage, exceedingly well executed. 
Columns divide each side into three: these columns are of Devon- 
shire marble, the capitals being of Caen stone, The plinth of the 
tomb is also of Devonshire marble. The slab upon the top is of the 
same material. An effigy of the deceased nobleman reposes on this. 
It is of statuary marble, and isa dignified personatiou of the late 
earl, in the robes of the order of the Garter. It is from the studio 
of Mr. Noble. The design of the monument is by Mr. G, G. Scott, . 
and the carving on it was executed by Mr. Philip, of Vauxhall- 
bridye-road.— Builder. , 
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Tuts is an invention of Mr. Peter Effertz, of Manchester. Mr. 
Effertz employs two square boxes or cylinders, and works the pistons 
of the same by cranks and piston rods in the usual manner, the 
length of the stroke being regulated according to the required thick- 
ness of the bricks. He uses two moulds, which are supplied with 
clay by buckets, or by a hopper, and Archimedian screws. The 
moulds are divided into nine or other suitable number of compart- 
ments, so that as many bricks can be formed at once by passing the 
moulds over the pistons by means of a movable table, the bricks 
being pressed at each stroke of the piston. The pistons press the clay 
upon them into the moulds, which then move outwards and pass 
under types or pushers employed for pushing the bricks out of the 
moulds upon an endless travelling apron, by which they are delivered 
as required. 

The invention will be better understood by referring to the letters 
on the accompanying diagrams Figs. 1 and 2. 

The freshly-dug clay is passed into the hopper 6, after which it is 
caught by the spiral knives c, and —— upwards through the 
elevator a to the grate or grid i, which allows stones, roots, and other 
refuse matter to remain fixed before it, and be afterwards removed 
from time to time through an opening which is supplied with a door 
and valve. The clay, after being thus purified, is conveyed 
by the horizontal screws c! into the receiver g, and from thence, 
by means of the conducting vessel e, it passes continuously over 
the main boxes or vessels A, where the clay is acted — by 
the pistons , and forced out of the said oe vessel on to beaters 
which cut the same by the effect of their rotation, and divide it on 
the surfaces of other lower pistons working in the boxes A. As 
soon as the latter pistons are in this manner supplied with the neces- 

clay, the drawers E, which contain the moulds for the bricks, 
and which, up to this time, were outside the boxes A, move back- 
wards into them, and are then closed from above by means of the 
simultaneously moving slide G. The lower pistons press the clay 
lying upon them from below into the moulds of the drawer E above 
dems and when they have completed the pressure, the drawers E, 
together with the bricks which are in them, are moved out and 
under the types or pushers S. At the same time the slide G moves 
backwards, and so opens the main boxes. When the drawers E 
have arrived with the moulds under the types S, they then 
become stationary, and the types S push the bricks out, which fall 
upon the rolling tables or endless aprons Q. At the same time 
that the types S are pushing the bricks out of the moulds, the main 
boxes are re-filled with oy means of the conducting vessel e 
described above, and so as uction commences afresh. The brick 
press consists of the aforesaid two square boxes or vessels com 
of cast-iron plates screwed together, in which the closely-fitting 
pistons move up and down, which movement is imparted to them by 
means of piston rods jointed to cranks on the shaft X, which cranks 
are placed opposite each other at 180 deg., so that both vessels are 
worked alternately, by which means a regular division is attained. 
Each of the main square boxes is provided with a drawer E, mounted 
with toothed bars or racks F, F, which drawers contain the moulds 
for forming new bricks ; above them and close to the same is the slide 
G, also provided with racks, which slide closes the drawer E from 
above, in order that the lower pistons may press the clay from below 
into the moulds of the drawers. Both the drawer and slide have a 
—— alternating movement, so that while the drawer E moves 
orward in order to dispose of the bricks, the slide G moves back and 
opens one of the square boxes, then both drawer and slide stand still ; 
thereupon simultaneously the drawer moves backwards and the 
slide forwards. At the front side of the main square boxes, and 
—— by cast-iron arms, and distant from the same the height 
of the drawer downwards, are the tables Q or endless aprons formed 
upon rollers which are intended to deliver the bricks from the 
machine. 

Above the before-mentioned table or apron, and separated from the 
—— the height of the drawer, are the types S, the object of 
which is to push out the bricks which are in the moulds upon the 
table Q, after having been conveyed by the drawer E under the 
types. The types receive their periodical alternating vertical move- 
ment, by means of the leverwork T, trom the cams U on the shaft X, 
which are provided with eccentric incisions. The mutilation of the 
clay upon the types is obviated by their being surrounded with felt, 
which is continually supplied with flowing oil. Both square boxes 
A are closed by an arched beater box V, and in the same are two 
rotatory beaters, having motion imparted to them by the bevel 
wheels a?, which work into the bevel wheels 5? on the shaft y, which 
receives its rotatory movement by means of bevel wheels on the shaft Z. 
The object of the above-named beaters is to break the clay and to 
divide it upon the surface of the lower piston before it arrives in the 
main square vessel. 

On the above described beater boxes V, and firmly connected with 
them, are the slide frames c%, together with the cast-iron plate d, 
extending to the beater box V, upon which both conducting vessels e 
rest. ‘These conducting vessels e are firmly connected above by 
means of another cast-iron plate / (which closes the receiver g 
and the racks g), and have a periodical alternating _hori- 
zontal movement, which they receive by means of the work- 
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ing of the racks g in the pinion-wheels A of the shafts 
aw and z. This periodical working is effected by a clutch box, 
which, by means of a bevel joint on the shaft Y, is loosened 


through the lever work /!. The freeing is effected by the conducting 
vi opens back the levero. The above-named shaft z receives 
its periodical rotation through the bevel wheel i, from the shaft z by 
means of the bevel wheel The periodical alternating horizontal 
movement of the conducting vessel e is for the purpose of conductin 

the same at certain periods under the receiver g, which is screwe 

on the slide frame c%. The clay which is in the same is pressed 
into the conducting vessel e by the apparatus which is described in 
the purifying process, and carried from there over the main square 
boxes under the piston r. The pistons r are worked up and down 
by the eccentrics s, and in this manner push the clay which is in the 
conducting vessel e upon the beaters. The shaft Y receives its 
rotation through the bevel wheels ¢, which work into the bevel 
wheels « of the shaft Z. Behind the main square boxes, but 
attached to them by the frame, is the purifying apparatus; it 
consists of the elliptical rectangular elevator a, the longest leg of 
which is fastened on the (frame, and the other shorter one on the 
receiver g. Turned towards the outside is the receiver, which opens 
into the elevator box a, and is screwed fast on the same. In the 
above-mentioned elevator box a are two vertical screws, close 
together, which consist of the screwed knives c, affixed to the 
shaft e%. These screws have right and left-handed knives, 
and receive their rotation by means of the spur wheels 
di at the bottom of the shafts g', gearing into other 
spur wheels d? on the vertical shafts e%. The shafts g' are put in 
motion by the bevel wheels 42, and 43, from the shafty. In the 
elevator box a, near the top, is a grate i; above it, in the leg of the 
elevator box reaching to the receiver g, are the horizontal screws, 
the object of which is to conduct the clay which is pressed through 
the grate into the receiver g. The above-named screws receive their 
rotation by means of the screw gearing , put in motion by the 
shafts g'. The movement of the whole machine is effected from the 
steam engine A}, by the spur gearing B!, and bevel wheels which 
conduct the power of the engine to the two main shafts X and Z; or 
driving straps may be employed instead of gearing, when required. 

The press-purifying apparatus and steam engine rest upon a frame- 
work provided with wh: and are, therefore, firmly connected. 

It is immaterial whether the above conducting vessels e are made 
of the same dimensions as the main square boxes A. 

Thus, this brick making machine performs the operations of 
purifying the freshly-dug clay and pressing into the form of bricks, 
and, if suitable transport wagons be employed, the patentee states 
that a — product of from 75,000 to 100,000 bricks can be obtained. 
The machinery described, with the assistance of the wagons, would, 
it is stated, produce about 65,000 to 70,000 bricks in ten hours, which 
is an amount of produce never before obtained. 

In the figures, the — is shown as driven by the steam 
engine acting on the driving shaft, but smaller machines may be 
driven by hand, which, with a proper system of transport, could 
produce 15,000 bricks per day. 








Smrrn’s CuLtivators.—Messrs. Howard, of the Britannia Works, 
have been working Smith’s steam cultivator on their farm, within 
sight of the works at Bedford. The land is strong and hilly, and 
we learn was taken by Messrs. Howard for the purpose of carrying 
out experiments in steam cultivation; and, perhaps, no farm could 
be better adapted for the purpose. Part of the field in which the 
steam cultivator was at work was excessively steep, rising in some 
places 1 ft. in 7ft. Capital crops of mangolds and swedes, and an 
equally good piece of beans in an adjoining field, all grown after the 
steam cultivator, abundantly = the success of the system on 
this apparently ungenial soil. king at the apparatus itself, the 
mest noticeable improvement is the coiling of the ropes on the wind- 
lass, which, to the admiration of every one, were wound on as 
true as cotton on a reel. The importance of this may be gathered 
from the remarks in a letter recently published by Messrs. Howard, 
in which they say : —“ From the experience we have gained, we find 
that proper attention to coiling the ro; on the windlass drums, 
tends greatly to their preservation, ode believe that if the direc- 
tions we send out with every set of apparatus are attended to, 
the ro will wear three times as long as if neglected. 
We observed that the windlass was not only beautifully 
finished, but more substantial in appearance than any we have 
previously seen. The stays to the brackets to prevent loss of time 
when reversing the motion, and the improved brake by which any 
amount of pressure can be put upon the loose drum, are most im- 

rtant additions. The snatch-blocks, as they are termed, were 
in diameter than formerly, and made self-lubricating—both 
very valuabl - “4 ts. ‘lhe anchors also were stronger, and 
of better form. The rope-carriers are now made with angle-iron 
frames, and we noticed that they kept the ropes off the ground better 
than any we had before seen. As to the durability of wire-ropes, 
— this as a settled question—Messrs. Howard, we are in- 
fe having several at work, which haye done upwards of a 
thousand acres.— Messenger. 














. 


ij eer pee 


BRICKMAKING MACHINERY. 





SR 


A 
| ) 
=p | ott 

oe ith LN s @ 


— ' 






















O 


i) 
Hu me 












ew 


ll 


AAT 
f handle | | 1a: ) = | | le 


WSUABAULT. 





DeatH or Mr. Josern Locke.—It is with very great regret 
that we have to record the death, on Tuesday last, at Moffatt, of 
Mr. Joseph Locke, late president of the Institution of Civil Engi- 
neers. Mr. Locke had been for some years in the habit of spending 
a portion of the shooting season in Scotland, and for the last few 
weeks he has been enjoying the sport with, apparently, his usual 
health. On Monday morning last, however, he rang for his servant 
at an early hour, and dispatched him for medical assistance, as he 
complained of intense internal pain. Drs. Hunter and Munro, of 
Moffatt, immediately attended, but their services, unremittingly 
paid, were of no avail, as the lamented gentleman, after suffering 
excruciating pain, expired at a few minutes aftér eight o’clock on 
Tuesday morning. His servant, nurse, and Dr. Munro, were with 
him at his decease. Mr. Locke was born near Sheffield in 1805, he 
was consequently in the 55th vear of his age. He was educated at 
Barnsley Grammar School ; his subsequent career in the profession 
—his association with the Stephensons, father and son; his experi- 
ments with the 1 tive; his tion with the Grand Junction, 
the Scottish, the Paris and Rouen, and other lines; with the 
South-Western, and subsequently the Portsmouth, railways— 
will be familiar to the great majority of our readers. He was 
elected Member of Parliament for Honiton, in 1847, and he re- 
presented the borough from that date to his decease. He was a 
fellow of the Royal Society, and in consideration of his services on 
the French railways, received a decoration of the Legion of Honour 
from Louis Philippe. Mr. Locke has left a widow but not any 
children. 


Tue Mersey Docks.—At the weekly meeting of the Mersey 
Docks and Harbour Board, yesterday, Mr. J. B. Hartley was ap- 
pointed engineer to the board, in room of his late father, at a salary 
of £3,500 per annum. 

TARGETS FOR ARMSTRONG GuN ExPERIMENTSs.—Messrs. Kirk 
and Parry have completed two massive targets, to be used in the 
experiments with the Whitworth and Armstrong guns. Each 
target is formed of solid oak, bolted together by bars of iron, the 
whole being 9 ft. in height and 6 ft. — Notwithstanding this 
thickness, a shot fired from one of the Armstrong guns passed com- 
pletely through one of the targets, without, however, having caused 
any material injury. 

Tue Cort CasE.—We have on many occasions appealed with 
painful shame and just indignation to those who have long bene- 
fitted by the discovery of Henry Cort in the manufacture of iron— 
that staple of our stupendous machinery ashore and afloat—and yet 
with but insignificant success, for his bereaved and almost destitute 
family. The Government pittance was just in the inverse ratio of 
the marvellous boon conferred on the nation. Unfortunately such 
is the invariable reward of genius— 

As down he sails the stream of life 

With all its elements at strife : 

And when his bark is buried deep— 

Will Envy be the first to weep! 

Accursed inheritance of worth— 

To shame the land that boasts his birth ! 
But, alas, so it has been in all ages—this envious malignity which 
will not acknowledge merit until it has passed away, leaving its 
virtue behind to be appropriated and turned to account by others. 
Such has been the fate of Cort, to his country’s shame. Pensions 
and gifts are bestowed on many who have done the nation no 
good, but who are the protegés or the hangers-on of those in 
power, or of those whe have similar influence—witness the 
gross misappropriation of the twelve hundred per annum voted 
to literature, but diverted to party and other objects quite 
distinct from the original intention. Really, we denounce the 
favouritism of despotic Powers—but they, at least, are grateful 
for benefits received at the hands of genius, while in this free 
country it is quite the reverse. A man who is fortunate enough 
to make a beneficial discovery is sure to be rewarded for his in- 
vention, and the patronage of the State leads to his fortune. With 
us it is far otherwise: obstacles innumerable rise up in his path and 
obstruct his career, until he sinks wearied out with hopeless efforts, 
and borne down with care and anguish, till his poor but indignant 
heart breaks in the struggle. We insert in another column a paper 
entitled “The Cort Case,” from THe Encrineer, by which we see 
that our esteemed friend, Charles Manby, and others of the Institu- 
tion of Civil Engineers, are doing their best to alleviate the forlorn 
condition of the Cort family. Let us hope that a generous public 
will make yet another effort to repair the disgrace which attaches to 
our common country, by, restoring the unhappy family of Henry 
Cort to comfort, if not —— and place them beyond the 
reach of want in their latter days.—Sun, 
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TO CORRESPONDENTS. : 


o* Volume IX. of Tas Exorvesr, bound in cloth. is now ready, 18s. 
Doncns ior bndsag the volumes oon be had from the pubttohersbirioe Se 


Such answers, : 
3a should 

readers will agree with us, be excluded as 

Roongy asp RensHaw’s Door Sprines.—A correspondent is desirous of pur- 


chasing ings ; can any of our readers inform us where they are to 

be purchased 

T.E. ( eos sum Son site taken out between the dates named, 
machine named by you. You had better 


scree one of them refers to 
ite to the 


write . 
J.B. (Manchester).—The appointments are very difficult to obtain, and you 
would have no chance without interest to back your application. 


(To the Bditor of The Bngineer.) 
$1z,—In reference to the letter of your correspondent Mr. Peter J. Livsey, 
my angular-shaped vessels, or fortifications for evading the 

to direct your tion to the ‘‘ Philosophical Magazine” of the 
which contains a description of my invention, with an 
lanced off, and 


it offor return it, but does not it ab iy. 
It bb ime now' white rifles are sad ang SR destruction of iron 
to shield us indirectly ; and if we cannot do so b 
inclined surfaces we may hope to effect 

means, such as heavy swinging lds, with a spring or 





LINK MOTION. 
(To the Editor of The Engineer.) 
Str,—Could you inform me, through the medium of your paper, the reason 
why the shifting link is generally used in locomotives, in preference to the 
stationary link ; and why superheated steam takes less water to condense a 
tity, as compared with the same quantity of ordinary om. 
The shifting link is used because it works with less angularity or obliquity of 
action in its parts than the stationary link. It is more straightforward in 
transmitting the power from the driving axle to the valve. Also, the reversing 
parts in the shifting link, namely, the eccentric rods, can usually be arranged 
in greater lengths than in the stationary link when the radius rod is shorter ; 
therefore the action is sweeter and the parts wear longer. To your second 
ey a superheated steam takes less water to condense because there is less 
in a given volume of it than in saturated steam. 


DYNAMICAL THEORY OF HEAT. 
(To the Bditor of The Bngineer.) 
81r,—In the years.1843—1847, Mr. Joule, of Manchester, investigated this 
important subject. Will any of your numerous oblige me with the 
of the work in which the experiments appeared ? A SUBSCRIBER. 


SHEATHING OF SHIPS. 

(To the Editor of The Engineer.) _ 
§S1r,—The metal on several vessels which, after having been newly sheathed, 
were loaded in the London Docks last summer, has been found to corrode so 
ly, that even during a single voyage to the sheathing has worn 
away so much as to expose the wool, which has thus become seriously 


wi 
In the numbers of Tae Enaineer for February 29, and March 7, and 14, 
1856, there were some valuable papers by Mr. James Napier on the sh i 
of ships, in the last of which that gentleman expressed an ex 
shi be able shortly to recommend some principle by which the extra wear 
of copper could be prevented, and, at the same time, enough allowed to keep 
the surface clean. . 

I do not remember having noticed that Mr. Napier has resumed the subject 
in your columns, but I may have missed his communication ; and I should 

informed w! 


be glad to be hether he has yet submitted his recommendation, 
which, from chemist and metallurgist of his skill and ex; 
would be very val as bearing upon the rapid destruetion of the sheath- 
ing on the vessels to above. I should also feel obliged if any of your 
— en En me to any other source of practical information on this 
su 
ampstead, September 19th, 1860. 


ENGRAVING FROM PHOTOGRAPHS. 
(fo the Editor of The Engineer.) 
Six,—I have often ught whether it is possible to take steel or co) 
from dentine, 


plate engravin; by any known app! of % 
. as I have pom tomy recollection, seen a statement, in any periodical or 
standard work on the that I have ever taken up, to that Without 


troub! ‘ou with much wording, I want you to kindly inform me, in your 
pans Fad column, whether ‘it is done, and how, and you = mach 
ebden Bridge, September, 18th, 1860. 7 
We have not heard of any such process ; goiee some of our readers may be 
able to give our correspondent information on the subject. 


(To the Editor of The Engineer.) 

Sin,—Having seen a drawing of Mr. Rigby’s patent steam hammer, and 
wishing to have one, if you would be kind enough, either by letter or in THE 
ENGINEER, to give me Mr. Rigby’s address, and state what his patent consists 
of, you would ob! TTHEW Hop@art. 
We do not know Mr, Rigby nddrass; but no doubt the 

G (now Mr. y's ress, no icati our corre- 

spondent’s leiter will elicit it. pd seattle 
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Tue following is the list of subscribers on this account. We 
shall be happy to receive additions thereto as early as convenient :— 


Richard Cobden, M.P. ... ... win 2 
Maudslay, Sons, and Field... ove 
James Simpson, F.G.S., C.E....  ... 
Charles Manby, F.R.S. ... ... 

J. R. MClean, C.E.... ... 
R. Stileman, C.E. 

C. Healey ... .. 
Bond, Burnley ... ... ... 
Catcheside, Billinghurst ove 
G. P. Bidder, Pres. Inst. C.E. 
R. Middleton, Mining Journal 
T. Webster, F.R.S. 1... ... 
SR cee’. sce seus eco 
Sir Wm. Cubitt, FR.S. ... 0... cco cee ove 
Alderman Cubitt, M.P. ... 0... 0 oc. coe exe ove 
yy Maughan lS GES nk geht ae ihe 
W Bi tee eee eee bee ote toe or eee eee 





F, 
E. 
E. 
J. 
M. 


Sowa eaeges 8.4.3 E39 
Pt Ot BD DD tt et Ott et DO 
oooocoocroocorKHrFHrReoocce 
eqoooooococeocec\|ooo 





THE ENGINEER. 


FRIDAY, SEPTEMBER 21, 1860. 








THE HELMSHORE RAILWAY ACCIDENT. 


WE have now before us not only the evidence taken at 
the coroner’s inquest on the bodies of the persons killed 
near Helmshore, but the verdict of the jury likewise. 
“The jury is of opinion,” said the foreman, “that the 
amount of brake power and the number of guards were 
insufficient for so | a train, and recommend the 
directors to adopt Colonel Yolland’s suggestions. The 
verdict is ‘ Accidental death.’” In their first clause the 
jury draw the sword of justice; in their second, they 
sheathe it again, striking nobody—nothing. Such is the 
habit of juries. In speech they are wise and bold; in 
action, weak, and worse than cowardly. 

They know the right, and they approve it too ; 
They know the wrong—and yet the wrong pursue ! 
It is impossible to close one’s senses to the infirmity, the 
inconsequence—nay, the positive wrong—of such a verdict 
as this. The breaking away of a portion of a heavy train 
at a station, on an incline, was not only a supposable cir- 
cumstance, but a probable one—one which had occurred 
before, and that recently, and under conditions closely 
analagous to those of the train at Helmshore. Clearly, 
Gisseleee, provision for avoiding such an accident, or 
rather, for depriving it of its perils, should have been 
made, The jury knew all this, and they knew also (for 
they state the fact) that, despite it all, the train was sent on, 
deficient both of brake power and of guards, With guards 
enough and brakes enough, not a life need have been lost, 
not a limb injured ; yet, although a dozen men and women 
were put to deaths of torture—some strangled, some torn 
asunder, some crushed, and some all these together—yet, we 
say, the verdict is “death accidental!” If juries will be 
thus false to facts, what wonder that railway managers 
become heedless ! 

But we leave the moral features of this deplorable case 
to others; the physical are what we have to deal with, 
and we have to discuss these, in this case as in most other 
such cases, with the consciousness that no comments, how- 
ever forcible, and no recommendations, however prudent, 
will be likely to exert much influence upon the men to 
whom the lives of railway passengers are entrusted. The 
catastrophe under notice is itself an example of the manner 
in which acknowledged means of secarity are neglected, 
and practices recognised as dangerous are persisted in. It 
has been shown in evidence, for instance, that each of the 
two trains which came into collision on the Helmshore in- 
cline, were furnished with two engines, but that, while 
both engines were placed in front of the second train, in 
the third, one was placed in front and one behind. Now, 
surely, if there be in railway management any reasonable 
and accepted fact at all, it is that the pushing of a second 
engine behind a train is always attended with danger. In 
the event of a train ur, forward from behind, in this 
manner, coming into collision, the mischief is sa sure 
to be greatly enhanced by the hinder engine. The driver 
of it never can become aware of danger ahead so early as 
the driver of the leading engine, and consequently the 
unhappy passengers are usually smashed up between one 
engine brought violently to a standstill in front and 
another combing its way over them from behind. It is 
true that Simpson, the driver of the last engine in the 
third train, would have us believe that in this Helmshore 
case no such result followed. He says: “I should think 
the train went up the bank at the rate of twelve to fourteen 
miles an hour. As we went up, I heard the short 
danger-whistle from the engine in front of my train. 
I shut off the steam and put on the brake, which 
checked my own engine, so t the tail of the train 
I was pushing went about a yard or two away from 
us, but came running back so as just to touch the engine, 
when the collision took place.” But it is manifest that he 
stops short at the point where evidence is most wanting. 
He describes some very nice management—rather too nice 
(we are disposed to think) to be strictly accurate—which is 
said to have proceeded up to the moment of collision ; but 
he does not say what followed that. This may be a mere 
defect in the report as it has reached us; but, however this 
may be, and whatever may have been the actual occurrence 
in this instance, we feel bound to join Colonel Yolland in 
once more pronouncing it dangerous for engines to assist 
trains up inclines by pushing behind them, When a train 
is too long to be drawn from the front up any gradient 
which it may have to ascend, it is too long to be safe. If 
ever such an arrangement were allowable, however, it 
would surely be in a train of excessive length and weight. 
Yet in the case before us we have the anomalous fact of the 
long train (the second) of thirty-one iages being drawn 
by two engines in front, while the short train (the third) of 
only twenty-four carriages is that in which the pushing 
from behind is resorted to, It surely could not have 
required a terrible accident to prove such arrangements as 
these ill-advised and dangerous, Probably the cause of 
this blundering with the third train arose from the absence 
of Mr. Shaw, the passenger superintendent of the line, 
who, alive to the uncommon circumstances under which the 
trains were working, went forward himself in the second, 
and least safe train. It is scarcel ible that he could 
have attached both the engines of that train to the front, 
and yet have sanctioned the reversed arrangement in the 
following shorter train. It is clear, however, either that no 
fixed rule was laid down on this important matter, or else 
that the rules of the Lancashire and Yorkshire Railway are 
not enforced as they should be. 

There seems no reason to doubt, however, that with very 
careful management even the train which broke asunder 
might have been got to its destination in safety, notwith- 
standing its enormous length, and despite the difficulties 
which arose from the Helmshore station being situated on 
an incline. Had the kept well to their brakes 
until the train was at rest, even if the couplings had still 








broken, the train would have been safe. None of the 
evidence adduced contradicts this opinion, and Colonel 
Yolland’s experiments put it beyond doubt. These experi- 
ments were made with a train resembling as nearly as 
possible, in all essential iculars, the fatal train itself; 
and it was found that a single brake was sufficient to hold 
the train at rest—that even after the train had been in 
motion forty seconds the same brake stopped it within a 
minute from the time of starting—and that even after it had 
run no less than 217 yards, the same brake stopped it at 
the point where the collision took place. Making all 

uisite allowances for the difference in the state of the 
rails on the night of the accident and the day of the experi- 
ments, and for other varying circumstances, it seems 
certain that if a single brake was found sufficient for these 
things, the two with which the train was furnished would, 
with extraordinary care, have been ample to have averted 
the collision. 

But is it wise to trust to extraordinary care on the part 
of the guards on occasions of a festive nature like the Belle 
Vue excursion? Is it prudent to leave so small a margin 
of security? Only one answer can be given to these 
questions. Improper risks were unquestionably and un- 
necessarily run in this case, as in so many other. The 
weight of the train was too great, the brake power 
deficient, the guards too few, the station where it ought not 
to have been. It is useless to impute the mischief to defec- 
tive couplings. According to the evidence of the Board of 
Trade Inspector, the coupling link was not a bad one, 
— it broke ; the side chains were certainly inferior, 
but side chains cannot be expected to stand severe jerks. 
You cannot, as Colonel Yolland pointed out, prevent screw 
couplings and side chains from being fractured, unless 
they are made so strong as to lead to other very serious 
accidents, sach as would ensue from an engine, or a portion 
of a train, getting off the rails, _' — case, with too 
strong couplings, every carri would, of course, be 
with fe e need hardly cay inet such wheat 
aggravate the commoner kind of accidents to a terrible 
extent. There is no principle of rolling stock construction 
more certain than that of the necessity of fixing a low 
maximum strength for the couplings of the i f 
course the material of which they are formed should be 

ood, in order that their strength may be known—accurate 

owledge of the things we are dealing with being indis- . 
pensable to security in these matters. 

But we must look for amendments elsewhere, if we 
would avoid accidents of this sort. We have already 
indicated where. We must reduce the weights of our 
trains, in the first place, if we are to drag them up and 
stop them upon steep inclines. The estimated weight of 
the train that separated at Helmshore was no less than 
93 tons 15 ecwt. It could scarcely, we think, have been 
less. Here is a mass to drag and jerk about upon a con- 
siderable gradient—a mass composed mostly of human 
beings, every one of whose lives is precious tomany! It 
is impossible, we believe, to deal with such huge weights 
with that degree of certainty and control which we have a 
right to look for whenever the lives of our fellow-creatures 
are in question. At any rate, it is impossible in the present 
state of our railway appliances. 

Again—and here we have to repeat an oft-told tale— 
the brake power of this 3l-carriage train was far below 
what it should have been on such a line as the Lancashire 
and Yorkshire. We have so carefully and so frequently 
discussed this feature of railway construction, that we have 
no disposition to go over it again. All we can do is to follow 
up what we have said so often by citing Colonel Yolland’s 
opinion upon the case under notice :—“ This class of acci- 
dent may, in my opinion, be best avoided by attaching to 
all trains a sufficient amount of brake power.” On being 
asked by a juror if he considered two brakes sufficient for 
such a train as that which the mischief befel, he replied 
“certainly not.” These opinions were repeated by him in 
the course of his examination. The deficiency in the 
number of guards follows as a corol to what we have 
just said. ‘he brakes being too few, the guards to work 
them (being the same in number) were too few likewise, 
Indeed, it would appear from the evidence of some of the 
witnesses that there were in fact three brakes in the train, 
although the guards were two in number only. If this be 
true—and the station-master of Salford swore to it—it 
would not invalidate what we have said about the 
deficiency of brake power, because brakes are useless 
without men to work them, and because, also, even three 
ordinary brakes were by no means sufficient to control a 
train weighing nearly 100 tons efficiently; bat the fact of 
one brake out of three being left without an attendant in a 
train like this, and the further fact of the officials contend- 
ing that two were sufficient, throw much light on the 
inconsideration with which exceptional passenger traffic 
is managed on some lines. Itremains to be added, that 
we never shall be free from bad accidents all the time we 
are content to plant railway stations on steep gradients. 
When a train is being brought to rest, it should not be 
subject to the mischances which the gradient unavoidably 
introduces. All gradients are objectionable, althoagh some 
are unavoidable; but we should let them be as few as 
possible, and always clear of stations. No exceptions to 
this rule should be permitted upon a main line, and we are 
pleased to learn that the Board of Trade is beginning to 
prohibit them. 








THAMES EMBANKMENT. 


In continuing our article of last week (p. 180) on the 
Embankment of the Thames, we would observe, in the first 
place, that Parliament would have been inconsistent with 
itself had the committee recommended the as out of 
this work by any other body than the Metropolitan Board 
of Works, notwithstanding the number of other interests 
affected by it, because “ improvements of the metropolis ” 
are distinctly recited in the preamble of the 18 and 19 Vict., 
cap. 120, by which that board was constitated, as one class 
of the duties which it was called into existence to fulfil; 
and for the initiation, execution, and continuous control 
and management of which, powers are clearly given, defined, 
and explained in the 144th section of that Act, and by 
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which, as “roads or ways for facilitating the passage and 
traffic between different parts of the metropolis,” the em- 
bankments both on the north and south sides of the river 
are obviously within their province. But, in addition to 
this, the 21 and 22 Vict., cap. 104, was passed to prevent 
any possibility of quibbli ng about the constructive meaning 
of the former Act in regard to this and some other subjects; 
and by the 2nd section of this latter Act “‘ the Metropolitan 
Board of Works, for the purposes of this Act, may con- 
struct any work through, along, over, or under the bed and 
soil, and banks and shores, of the river Thames,” subject, 
in certain cases, to an obligation to make compensation, 
and of course without injury to the general navigation. 
There are also two other points, which deeply affect the 
interests of the Metropolitan Board, in this question, viz., 
the fact of the northern foreshore being the only alterna- 
tive route with Fleet-street and the Strand for carrying 
the northern low-level sewer; and also the necessity for 
putting a stop to the sanitary evils which are created by 
the broad expanse of mud-banks exposed at low water. 
Taking all these facts into consideration, and, as we showed 
last week, the firmness which Parliament has so long dis- 
played in refusing to entrust this work to private enter- 
prise, we think every unprejudiced person must see that, 
as the members of that board have now for some time settled 
themselves in earnest to their work, they furm in reality 
the most efficient body to whom the execution of this 
undertaking can be entrusted, provided that, bond fide, 
they show neither favour nor affection in carrying it out. 

As it has always been possible that this would be the 
final arrangement, and even if not so, yet as this board 
was always certain to influence that arrangement toa 
greater or less extent, so it was natural that common policy 
would lead private applicants for a concession to endeavour 
to conciliate the board so as to obtain their favour; if not, 
the yielding up of at least part of the scheme to them. And 
accordingly we find it has been so, and that the board 
ae the applications and reported publicly on them 

n 1857. 

It is not our intention to criticise any of the plans pro- 
posed until we have carefully compared all, each with the 
other; after which, even, we will rather commend those 
points which may be good in each, and might be combined 
to form an improved design for next session, than become 
the advocates of any one of those hitherto put forward. 
And with this view, we think we cannot in the present in- 
stance do better than follow a course similar to that which 
the board adopted in their report, viz., before examining 
the main features of the measures proposed, to define 
certain leading objects to which every measure ‘of Thames 
embankment ought to be mainly directed. The board 
brought these under six distinct heads, as follows, viz.:— 
First, to improve the Thames as a navigable river, having 
due regard to the safety of existing bridges. Secondly, to 
increase the wharfage accommodation and improve the 
means for the shipment and delivery of goods. 
Thirdly, to improve the Thames in a sanitary point 
of view. Fourthly, to remedy the present unsightly con- 
dition of the banks of the Thames, and afford facilities for 
improving their appearance by means of architectural em- 
bellishment. Fifthly, to open up new thoroughfares 
between the eastern and western parts of London. 
Sixthly, to facilitate the construction of a low-level inter- 
cepting sewer. 

‘o which we think we may safely add, the obtaining— 
without parsimony—the largest possible amount of public 
and private benefit at the smallest possible cost. 

These are all good points, and indicate not only a sense 
of responsibility, but a power and inclination to set about 
their work in such a way as, if they do but continue it, 
must produce a creditable and satisfactory result. 

An embankment of the Thames has been so long a sub- 
ject of consideration and agitation, that an immense 
amount of most valuable evidence has been got together 
with regard to jt, of which good use must be made. We 
are glad to see that both the Government and the Com- 
missioners for the Conservancy of the Thames, are inclined 
to work cordially with the Metropolitan Board on the 
subject; and as each of these bodies have the power to 
exercise a certain control over the design, we augur the 
best results from their combined and dispassionate action. 

So long ago as 1853, the Admiralty Board found it im- 

rative to decide on the course which they would pursue 
in the business, and we give in another column the report 
of Captain Vetch on the subject; because, from the 
ability with which it has been drawn, and the weight 
which it must carry with it, we consider that it contains as 
fully and perfectly as possible, a development of the first of 
the six conditions which we have given above, and which, 
therefore, we consider that it settles. 

The wharfage accommodation is a matter which is not 
only more difficult to deal with in an engineering point of 
view than the navigation, but is also certain to caase a 
great deal more trouble in settling, because it comes indi- 
vidually home to particular persons, and is, consequently, 
subject to motives and prejudices by which inconveniences 
or disadvantages in a navigation are unaffected. In a 
— that which obstructs one man’s barge obstructs 
another's, and therefore they will work together for the 
common » and in doing so, one man’s common sense 
will be found to correct or supply another’s want of it, 
but wher you come to each man’s wharf, he feels that he 
is being dealt with by himself, and the naturally unscru- 
pulous appropriativeness of ‘ business” immediately raises 
the question, “ How can I make anything by this?” So 
that his ingenuity is instantly set to work to discover 
or concoct grievances, and to magnify them as much as 
possible. nder such circumstances, it is, of course, next 
to an impossibility to obtain reliable evidence. 

_ The immense value of wharf property in this locality is 
indisputable; so that even those who have valued it at 
£1 per superficial foot—equal to the enormous sum of 
£43,500 per acre—may not be very far above the mark. 
It is, therefore, obvious that every additional foot of quay- 
wall gained must ultimately turn out an important advan- 
tage; and it is equally obvious that the creation of docks 
must very materially increase the length of frontage, and 





afford facilities for extending the practice of loading and 
discharging by machinery. -| 
The remaining propositions are so self-evident that they 
require no advocacy or remarks, further than that their 
efficiency will, of course, depend on the way in which they 
are carried out, and to which, therefore, we must return. 


TELEGRAPHIC COMMUNICATION WITH THE LEVANT. 

A PAMPHLET* has been recently published by Mr. R. S. 
Newall, of the firm of Newall and Co., which, although 
having a private object principally in view, may be of 
interest to those who are engaged in telegraphic enterprise, 
or who look forward to telegraphic extension to India. 
Many of our readers are probably aware that the monopoly 
of -e dedaarvte communication with the Mediterranean coast 
of Egypt, which had been granted to Messrs. Newall and 
Co., has lately been revoked by the Turkish Government. 
To the interests of telegraphy and of the public, this revo- 
cation, which has been brought about by the representations 
of the English Government, can scarcely be of detriment ; 
but by the concessionees themselves it is regarded in the 
light of a grievous personal wrong, and also as a proceeding 
of doubtful policy. The reasons for this opinion are very 
ably set forth in the pamphlet in question, and sufficient 
evidence is brought forward to establish fair grounds of 
complaint, on the part of Messrs, Newall and Co., against 
the conduct of the Porte in “carrying her deference to 
England and Austria” to the extent of violating an engage- 
ment which, however unwisely, had been entered into by 
the Turkish Government. Nevertheless, although we may 
be but imperfectly acquainted with the various reasons 
which induced the interference of the Foreign Office in the 
ma‘ter of this concession, it is obvious that this interference 
was not uncalled for. The continuance of the monopoly in 
Messrs. Newall and Co.’s concession amounted virtually to 
a prohibition of telegraphic communication from Europe to 
Egypt. Repeated failures and long delay in fulfilling the 
conditions of the Turkish concessions had interfered seri- 
ously with the progress of telegraphy, and had wearied the 
patience of the English Government. The grant of an 
exclusive privilege of communication with Alexandria, 
at a time when negociations were pending between her 
Majesty’s and the Austrian Government, was regarded as 
unwise and inconsiderate. These and other reasons were 
sufficient to warrant an interference with private interests 
on behalf of those of the community. 

The “Dardanelles concession,” for the purpose of esta- 
blishing a submarine telegraphic line between Cape Hellas 
in the Dardanelles and Alexandria, was originally granted 
to Mr. Lionel Gisborne, “as a trustee for himself and 
others,” including the firm of Newall and Co. This con- 
cession was dated April, 1855, and was to become void in 
case the line was not laid by the end of 1858. The Red 
Sea concession was subsequently granted to Mr. Gisborne, 
as a trustee for the same parties. The Dardanelles con- 
cession was, in January, 1857, conditionally handed over to 
Mr. Brett, but the sale was rescinded in April, 1858, and in 
September of the same year the concession was purchased 
from Mr. Gisborne by Messrs. Newall and Co. The 
attempt of this firm to complete the terms of Mr. Gisborne’s 
concession having failed, a new concession was, in February, 
1859, obtained by them from the Porte. In this concession 
it was stipulated that the line should be completed before 
the 30th of June, 1859. 

We must here observe, before continuing the account of 
an undertaking which appears to have resulted satisfac- 
torily to Mr. Gisborne alone, that it has been stated by 
Mr. Newall on the one hand, that the Porte refused to 
renew the concession as granted in the first instance; and, 
on the other hand by Mr. Pinniger, that by asking for and 
accepting a new concession (containing a clause conferring 
upon them the monopoly of telegraphic communication to 
Alexandria), Messrs. Newall and Co. “deliberately en- 
deavoured to embarrass the Government.” Whatever may 
have been the means by which Mr. De La More, as agent 
for the firm, obtained the clause in question, the Turkish 
Government has not thought fit to impugn its own 
official capability by complaining of any unfairness used in 
obtaining this advantage. The Treasury minute on the 
subject of the monopoly clause, dated 6th April, 1859, 
contains, however, an allegation which obviously reflects 
upon this transaction. This minute, which is commented 
upon by Mr. Newall—who affirms that the monopoly 
clause “ was introduced by the Turkish authorities at their 
own desire, and without any solicitation on the part of the 
firm ”—runs as follows :—“ Further observe that, consider- 
ing the manner in which this monopoly has been obtained 
by the Messrs. Newall, my lords cannot imagine that any 
claim on their part for compensation in connection there- 
with would receive the slightest support or encouragement 
on the part of her Majesty’s Government.” 

It is also alleged by the Lords of the Treasury, to whom 
the matter was referred by the Foreign-office, “ that this 
new convention between the Porte and Messrs. Newall is 
directly at variance with the understanding on which the 
Red Sca and India Telegraph Company purchased from 
Messrs. Gisborne and Newall the original concession, on 
the faith of which that line was established and guaranteed 
by her Majesty’s Government.” Although Mr. Newall 
states that the firm have been, and are, “ready to enter 
into any fair arrangement with regard to the use of the 
Dardanelles-Alexandria concession,” we cannot consider 
the monopoly clause referred to as otherwise than contrary 
to the spirit of the engagement entered into with the Red 
Sea and India Telegraph Company. 

The provisions of the new concession to Messrs. Newall 
and Co, were not carried out within the time specified ; 
and, after another failure in May, 1859, the period for 
laying the cable was extended to July, 1860. In October, 
1859, a third attempt was made to complete the cable to 
Alexandria, which also resulted in failure. The annulment 
of the monopoly clause of the concession had the effect of 





* “Observations on the Present Condition of Telegraphs in the 
Levant, with especial reference to the Concession of the Line between 
Dardanelles and Alexandria, and to the Convention between Austria 
and England.” By R. S. Newall. London: William Clowes and 





ausing the relinquishment of these attempts on the part 
of Messrs. Newall and Co, When it is considered how 
peculiarly unfortunate these contractors have been, both 
with regard to the above concessions and in the case of the 
Atlantic and Red Sea lines, it appears obviously conducive 
to the interests of the public that the monopoly of Messrs. 
Newall and Co. shonld have been rescinded, With the 
proceedings of our own Government in the matter the 
public has, therefore, ample reason to be satisfied; and the 
alleged grievance of Messrs. Newall and Co. appears 
clearly to rest against the Turkish authorities alone. We 
shall shortly have occasion to refer to the Ragusa and 
Egypt line, and to the present telegraphic convention be- 
tween England and Austria. The new project, we may 
observe, Fg to have been inaugurated with happier 
auspices than those which, at the outset, attended the 
Dardanelles concession. 








SCOTTISH MATTERS. 


Ir appears, from the Aberdeen papers, that is proposed to form a 
company with a capital of £1,800, in £1 shares, for the conveyance 
of goods and passengers by steam on the common roads in that 
neighbourhood. 

The following are the arrangements for the congress of the Social 
Science Association next week at Glasgow:—The Right Hon. Lord 
Brougham will preside; the Hon. the Lord Provost of Glasgow, 
Sir Archibald Alison, Bart., D.C.L., Sheriff of Lanarkshire, and the 
Very Rev. Principal Barclay, D.D , will officiate as vice-presidents ; 
and the Lord Advocate, Sir James Kay Shuttleworth, Bart., the 
Hon. Arthur Kinnaird, M.P., Viscount Ebrington, and Sir James 
Emerson Tennent, are the presidents of departments. The order of 
proceedings has been published, and throughout they seem most 
satisfactory. On Monday, at two o'clock, the proceedings will be 
appropriately inaugurated by a service in the cathedral, when the 
Rev. Dr. Robertson will preach. At five p.m. a dinner party will 
meet, by invitation of the Lord Provost, in the Corporation Galleries, 
to which the most eminent men of the time have been invited. At 
eight p.m. on Monday the opening address will be delivered 
in the City Hall by the Jes. The proceedings of the 
four succeeding days will be commenced by general ad- 
dresses to bers and jates by the presidents of de- 
partments. On Tuesday morning the Lord Advocate, the 
sone of the Jurisprudence and amendment of the Law 

epartment, will deliver an address in the common hall of the 
university, after which several departments will commence business. 
The same evening a conversazione of members in associates will be 
held, by invitation of the Lord Provost and corporation, in the 
M‘Lellan Galleries. On Wednesday Sir James Kay Shuttleworth, 
president of the Education Department, will deliver an address in 
the Common Hall; and the same night a great meeting of a 
men will be held in the City Hall, at which Lord Brougham wil 
preside, and deliver an address. Other celebrated noblemen and 
gentlemen will also address the meeting. The members and associates 
will promenade that evening in the Corporation Galleries. Thursday’s 
proceedings will be commenced by an address by the Hon. Arthur 
Kinnaird, M.P., president of the Punishment and Reformation 
Department ; and in the evening a conversazione, on the invitation 
of the association, will take place in the Queen’s Rooms. Sir James 
Emerson Tennent, president of the Social Economy Department, 
will give an address on Friday morning; and in the afternoon a 
public dinner will take place in the City Hall, at which ladies as 
well as gentlemen will be present. The concluding meeting, which 
a take ae = Saturday, will be chiefly devoted to transacting 
the busi of the iation 








TRAFFIC RETURNS. 
Week This Same Mileage. 
ending Week. 1859. 1860. 1859 


Belfast and Northern Counties .. Sept.15 1,284 1,214 65 66 
Birkenhead, Lancashire, & Cheshire ,, 16 3,008 2,989 88 983 





Bristol and Exeter .. na = eS 7,966 125 118 
Caledomiam 2. 0s co ce oc oe yy 16 - _ 2193 219, 
Cornwall .. .. ee oe of 5, 9 1,860 1,187 63§ 63 
Corkand Bandon .. .. .. « 4, 15 298 314 20°20 
Cok, Blackrock,and Passage .. |, 15 — 261 6 «6 
Deeside a 337 314 «17 17 


Dublin and Belfast Junction .. .. 16 «61,394 #1368 63 68 
Dundee, Perth, and Aber. Junction 16 1,030 441,074 31 81 
Dundalk and Enniskillen... .. » 16 

Dublin and Drogheda .. .. .. 
Dublin & Wicklow & Dub. & Kingtn, |’ 15 


_ 

o 
Sp 
11 are 
aos 

= 

~ 

on 

a 

i--) 

to 

a 

te 


East Anglian .. .. .. .. . ., ® 937 «67673 
Eastern Counties and East Union.. 2’ 16 26.954 499 489 
Kdinburgh & Glasgow & S. Dunfer. ,, 9 7,232 7,003 142 142 
Edinburgh, Perth, and Dundee » 16 3,726 3,706 78 78 
Glasgow and South-Western .. » 15 8,235 7,429 183% 1833 
Great North of Scotland.. .. .. ,, 8 1,741 1,436 58 
Great Northern .. .. « . « 4, 9 29,097 28.057 283 283 
Great Southern and Western.. .. ,, 15 _8,413 _7,816 329 226 
Great Western .. .. «1 oe « 5, 16 35,060 37,452 4704 466) 
= and Birmingham .. ,, 16 2,060 342 205 
Sfrewsbury and Chester .. .. ,, 16 3,620 %176 46 
Irish South-Eastern .. .. .. «. _- - gett — —_ 
Lancashire and Yorkshire .. ., ,, 16 42,127 37,570 895} $9 
Llanelly Railway and Dockyard .. ,, 15 609 15 a$ 46 
London and Blackwall .. .. .. ,, 16 (1,711 .1,667 5 5 
London, Brighton, and South Coast ,, 15 22,005 20,438 206: 
London, Chatham, and Dover ., ,, 15 | — — 353 19% 
London and North-Western .. .. ,, 16 85,376 83,941 950 
London and South-Western .. .. ,, 16 23,052 21,588 3839 
London, Tilbury and Southend ., , 9 | — 2,470 424 424 
Manchester, Sheffield, and Lincoln, ,, 16 12,883 11,621 1738 1733 
Manchester, 8. Junc., &Altringham ,, 16 1,150 8 8 
Maryport and Carlisle .. « .. 4, 9 ,1,090. 1,1) 28 23 
Midiand.. .. eo es oe os .- 4, 16 44,659 40,174 614% 6148 
Midland Great Western .. .. .. ,, 16 3,986 4, 177, 477 
Newcastle and Carlisle .. .. .. 4, 15 8,406 3,370 784 4 
North British 2. se «+ e+ «+ 5, 16 (6,543 6,069 174 174 
North-Eastern .. .. «. «. « 4, 15 44,713 41,655 764 764 
Newport, Abergavenny & Hereford — _ _ ord —_ 
North Staffordshire Rail. and Canal ,, 9 8,715 8,100 246 
St. Helen’s C. and Railway .. .. ,, 16 2,000 2,160 32 32 
Shrewsbury and Hereford .. .. 4, 15 - 1,938 51 61 
Scottish Central.. .. .. .. «. 5, 16 8,609 38,540 50 
Scot. North-Eastern (lateAberdeen) ,, 8 4,180 4,105 115 115 
South Deven ww ct ce ee ee ll BU 3,830 7 72 
South Eastern .. .. .. oo eo 5, 15 27,085 27,236 
South York and River Dun. .. .. 5, 16 — 8,684 118 108 
South Wales.. .. «o co oo co 9 © 816 7,083 2718 171 
ae wo wr sin nwvnnxiaD Ge ee S& 
OS ee ee ee ees ele ee, 
Vale of Clwyd .. «2 oc cc cf vy 36 207 139 = _- 
DE 3s as ae we ow ok 1,715 25% 2 
Waterford and Kilkenny... «. +. 5, 15 378 470 «31 Big 
Waterford and Limerick .. .. «. 5, 15 1,235 1,246 77 77 
West Hartlepool H. and Railway... ,, 14 4,738 3,825 39 
West Midland (late Oxford, Wol.) » 16 7,853 6,761 162 144 
Whitehaven and Furness.. .. «. 4, 9@ _ 596 350 35 
Whitehaven Junction .. « «. , 9 — 587 +12 «#12 


COLONIAL AND FOREIGN. 


Buffalo and Lake Huron.. .. .. Aug. 31 1,001 1,182 161 161 
Dutch Rhenish .. .. .. .. .- S@ 5 _ = 109 
Eastern of France (late P. and§.).. ,, 1 55,863 50,078 

Grand Trunk of Canada .. .. . 5, 1 13,672 9,206 970 


Great Luxembourg .. .. .. «+ 59 I 3,069 2,689 128 122 
Great Western of Canada... .. «+ 5 10,378 8,733 845 345 
Northern of France .. .. ”» 50,619 47,471 602 600 


55,890 53,209 922 922 


Orleans, Bordeaux and Branches s : 
vi 86,426 850.38 874 848 


Paris, Lyons and Mediterranean ..  ,, 


ar eR RH -Io 


Sambre and Meuse .. -. .- «+ » 1 — 1,192 6 68 
Western and North-Western 20 46,408 “= 7. 7” 


= 
a 
E 


Demerara fortnightending .. «. = - - — = 
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THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) ‘ 


Grants of Provisional Protection for Six Months. 
2008. ANDRE ALEXANDRE Beaumont, Rue St. Appoline, Paris, “ An engine 
for raising liquids.” J af 
2005. Geore yy Dopnez, St. Paul’s-churchyard, London, “‘ Improve- 
a in > ae in anne Fn for working the same.”—A communica- 
tion from j—— M. Edney, Chambers-street, New York, U.S. - 
2097, Jostan Jones, jun., Liverpool, “‘ Improvements in gun carriages. 
2099. Wittiam Epowarp NEewToy, Chancery-lane, London, ‘‘ Improvements 
in floating structures.”—A communication from Thomas and Robert 
field, Grass Valley, Nevada, California, U.S. — Petitions recorded 30th 


August, 1860. ¥ 

6 Rugs Martin, Isleworth, Middlesex, “Improvements in the form, 

ee method of, and means for, constructing beams, joists, girders, and 
rails, and in the perm>nent way of railways generally.” bs ke 

2103. ALEXANDER SOUTHWOOD STocKER, Clifton, Gloucestershire, ‘‘ Improve- 
ments in the manufacture of horse-shoes.” 

2105. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘* Improvements 
in the treatment of zinc and other ores, and in the apparatus employed 
therein.”—A communication from Adrien Muller, Paris, and Alexandre 

chez, Besan¢gon, ; 

2107. Sttas COVELL Desseony, a Wertminster, and JouN Far- 
MERLEY Dickson, Nottingham, “ its in sewing 

2109. WILLIAM FRANCIS Suowous, Chichester-place, Gray’s-inn-road, London, 
“‘ Improved machinery for cutting chaff.” : 

2111. Jacos GzocuEGaN WILLANS, Clarence-place, Belfast, “‘ Improvements 
in the manufacture of iron and steel.”"—/etitions recorded 31st August, 


1860. 

2113. Martin Reaut Prion, Brussels, Belgium, ‘Improvements in the 
ye and construction of fire-arms, and in the means of loading the 
same, and controlling more effectually the action of the fire-lock. 

2117. Witttam Jonnston and b i Ross, Glasgow, Lanarkshire, N.B., 
ae sents in ta} valves.” 

a9) Jean Fueasa, Leamington, Warwickshire, and Josepn Fisuer, Dudley, 
Ww are an Y H 








" Pp or imp’ ts in oven grates and 
kitchen ranges.” — Petitions recorded 1st September, 1860. 

2121. Wit1aM Foro and Tuomas Fin, Nottingham, Bes Improvements in 
the construction of apparatus for the J pcm of life from drowning, 
and in the pre tion of the material employed for this purpose, and for 
rendering articles buoyant in water.” ‘ ‘ 

2123, Wiuuiam Henry Mountz, Milbrook, Hampshire, ‘‘ An improved appa- 
ratus for relieving the strain upon ships’ cables.” . 

2125. CHARLES Mason, Basford, Nottinghamshire, ‘‘ Improvements in appa- 
ratus for dressing lace.” : 
2127. Joun Henry Jounson, Lincoln’-inn-fields, London, “ Improvements in 
the manufacture of moulds and cores for the casting of cylindrical urticles, 
and in the machinery or apparatus employed therein.” —A communication 
from Homer Parmellee, Philadelphia, Peunsylvania, U.S.—Petitions recorded 

8rd September, 1860. 

2129, Wiutiam Henry DELaMerg, Clarence-place, Hackney-road, Middlesex, 
‘* An improved machine for cleansing and peeling grain and seeds. 

2181. Joun Hueurs, WILLIAM WiLLIAMs, and Geores LrysHon, Brockmoor 
Works, Brierley Hill, Staffordshire, ‘* Imp ts in the manufacture of 
tin and terne plates, and in apparatus - _ therein.” if . 2 

2133. George Printy WHEBLER, Abinghall, near Mitcheld G 
shire, “‘ An improved mode of, and apparatus for, preparing half-staff for 
paper makers.” 

2135. ANTHONY SouTHBY, Bulford, Wiltshire, ‘‘ Improvements in the manu- 
facture of paper.”—/etitions recorded 4th September, 1860. Z 

2187. SigismMuND ScuunMaN, Burnley, L hire, “ Imp in 
looms, and in the means of driving the same.” 

2139. ERNEST VAUVILLE, Rue de Bondy, Paris, “A system of extracting 
juice from beetroot and other plaats.” 

2141. Joun Cooper, Bilston, “ Imp 
and apparatus connected therewith.” 

















ts in railways, railway carriages, 





+ 


1179. Sitas C. SaLissury, Eesex-street, Strand, Westminster, “An improve" 
construction of metallic fencing.”—A communication from M. A. Myers, 


New York, U.S. 
1180. ABRAHAM PULLAN, Fortie » New Cross, THOMAS CRESSW ELL, 
in the 


Raveusbourne-terrace, Lewisham, Ricnarp Lonestarr, Mi 
road, nn Cross, Kent, o pn ater ed for steam _ peed and Any 
means of, or apparatus for, su it an the 
water.”’— Petitions recorded 12th May, 1860. 

1185. Wiutiam Epwarp Newton, Chancery-lane, London, ‘“‘ Improvements 
in the construction of metallic barometers.”—A communication from Felix 
Richard, Paris.” — Petition recorded 14th May, 1860. 

1192. SaMUBL SmrTHarD, Nottingham, and Henry Wagartcrort, Fore-street, 
London, “Improvements in the construction of machines for uniting 

rtions of lace, blond, edging net, and other fabrics, usually called 
running on’ machines.” 

1198. JuLien Dents, Queenhithe, London, ‘‘ Improvements in the prepara- 
tion of vegetable matters as pulp for the manufacture of paper.”— 
communication from Henry B ,» Quai M bello, Paris. 

1200. Revpen Jacos Jorpan, Berners-street, Oxford-street, London, “ Im- 
provements in pills.”— Petitions recorded 15th May, ‘ 

1201. Domixeos Sant AGata, Lisbon, Portugal, “ An improved disinfectant.” 
— Petition recorded 16th May, 1860. 

1214. Marc ANTOINE FRANCOIS MENNONS, Rue de |’Echiquier, Paris, ‘ An 
improved carriage brake or A communication from J. L. 
Simon, Tocqueville, France. 

1226. Joun Dsakm:N DunnicuiFF and Stepaen Bartss, Nottingham, “ Im- 
provements in bobbin net, or twist lace maches.”—Vetitions recorded 17th 





May, 1860. 
1268. MicuakL Henry, Fleet-street, London, “‘An improved mode of sus- 
nding gas lights.”—A communication from Jean Claude Charles Galli- 
r, Boulevard St. Martin, Paris.”—/etition recorded 22nd May, 1860. 

1288. WitLiaM RakeER, Sheffield, Yorkshire, “‘ Improvements in the manu- 
facture or production of white lead.” 

1239. Wittiam Epwarp Nrwron, Chancery-lane, London, “Improved ma- 
chinery or apparatus for mixing and moulding materials for the manufac- 
ture of fuel, part of which machinery or apparatus is applicable to moulding 
bricks and ovher analogous articles’’—A communication from Messrs. 
Couillard and Mazeline, Havre, France.—Petitions recorded 24th May, 
1860 


1299. Grorce WaAtLuis, Victoria-grove, Fulham-road, West Brompton, 
Middlesex, “ New or improved methods of preparing drawings, writings, 
designs, prints, or impressions of engravings and photographs, for the 
purpose of impressing or engraving the same, in or upon metallic surfaces, 


engines, and may be applied either alone or in combination with a : 
governor acting on the supply of steam. This womens connie 
to the su; condensing 


water 16 oul ho quantity OF Soenes eee Toe nation oe conden 

° su aan steam the 

modification of apparats for this x disc or | 
exposed on one side to the interior of the condenser, and, », to 


the atmosphere on the other side, is 














wise, as to its position with the amount or 

condenser. This disc is connected to the injection valve (which is, by 
ference, of the equilibrium class), so as to close or open It as its position 
varies, Then on the supply of steam being reduced, the im vacuum, 
which will result from the as yet undimimished of ion water, 
will 8 $ mgt eae cf the or and through it of the ii ion valve, 
80 as min © Bu; . @ reverse action takes place on the supply 
of steam being imevensel.” * ie 


551. A. Anpersoy, Lancaster, U.S., “ Governors motive-power engines.”— 
Dated 28th February, 1860. ¢ 
This invention relates to a machine which sets in regular motion a di 
and the frame which supports it, and obtains therefrom a force which is 
sufficient power to work the regul valves of an ine, and is very 
itive to an i or diminution of the velocity of engine. The 
invention also relates to a means of adjusting and regulating the force or 
power so obtained, that it may be appiied as a governor to steam or other 
engines or machinery, and to control and regulate valves for cutting off 
steam where it is used expansively ; other analogous objects and 








purposes. The invention cannot a fe to the 

drawings. 

561. J. K. Smyrnies, Kensington Park Gardens, London, “* A flying engine.” 
—Dated 29th February, 1860. - 


This invention consists in constructing a flying engine by greatly red 
the weight of a steam engine and boiler, when obtaining a given power, 

of the water and fuel necessary to work the engine at its full power, and in 
adapting a light steam engine to give an alternating motion to one 
wings, or it ~ 4 be more than one re of wings, so as to sustain carry 
the engine and load by the action of the wings. The requisite lightness, in 
respect to the boiler, is obtained by a very minute subdivision of the our- 
rent of hot air pening ie the boiler, combined with the use of liquid 
or gaseous fuel regulated when burning for preventing smoke, so as to 
admit of such miuute subdivision of the hot air through boiler, without 
liability of the air no becoming clogged with soot or solid 

The fuel preferred is a liquid or gaseous hydrocarbon, as being capable of 
producing the greatest heat with a given weight. The red of the 





and thereby producing printing or embossing surfaces, or or 
metallic surfaces for such purposes as the same are or may be applicable, 
to also new or imy d bi to be employed in the said impressing 
or engraving.” — Petition recorded 25th May, 1860, 

1300. Georegs pe Larre and CHARLES “GixaRp, Imperial Mint, Paris, ‘A 
new process for manufacturing red and violet colouring matter.”— Petition 
recorded 26th May, 1860. 








1823. WitLtaM SAMUEL Noswortay, Col treet, London, “ Improve- 
ments in pianofortes.”— Petition recorded 29th May, 1860. 
1334. CHaRLEs GReENway, Albvert-place, Cueltenh “Imp 





ts in 
the manufacture of salt, and in apparatus used therein.” —/etition recorded 
80th May, 1860 . 
1365. JouN JUCKES, Newgate-street, London, “ Improvements in pipes for 
smoking tobacco.”—/’etition recorded 4th June, 1860. 
1390. Josepu JewsBuRY, Kinver, Staffordshire, ‘‘ Certain improvements in 
machinery for the manufacture of screws.”—Petition recorded 6th June, 


1860. 

1440. CasPpaR LOEWENSTEIN, Crutched Friars, London, “‘ Improvements in 
arrangements for paying out submarine cables.”—Petition recorded 12th 
Jui e, 1860. 

1432, Avovstus Bryant Caitps, New Oxford-street, London, ‘ Improve- 
ments in the manufacture of a portable pocket match safe.”—A communi- 
cation from Albert M. Smith, New York, U.S. —Petition recorded 19th June, 


1860. 
1784. ANDREW RoBERTSON, Neilston, Renfrewshire, and ALEXANDER Ritcuir, 
Glasgow, Lanarkshire, ‘‘ Improvements in steam boiler and other furnaces 





2143. WiLt1aM Epwarp Newton, Chancery-lane, London, “ An im 
in belt shippers.’— A communication from John C. Goar, 
California, U.S. 

2145. Maurice Verones, New York, U.S., “‘ Animprovement in the con- 
struction of magnetic or electric helices.” 

2147. WauTer Rosert Kinippi8, Limehouse, Middlesex, “‘ An improvement 

. in water closets, and in flushing tanks or apparatuses.”—/etitions recorded 
5th September, 1860. 


Months by the t of a Complete 
Invention protected for as ‘on A, oy Deposi Pp 


2164. CHARLES STEVENS, Welbeck-street, Cavendish-square, London.—A com 
munication from Flury Jourjon, Rue Laffite, Paris.—Deposited and re- 
corded 7th September, 1860. 


Patents on which the Stamp Duty of £50 has been Paid. 
2370. Stmzon CoLBeck and WILLIAM Henry CoLbeck, Batley, Yorkshire. 
Dated 11th September, 1857. u 
2400, EpwarD aves, Stony Stratford, Buckinghamshire.— Dated 17th 
September, 1857. 5 
2377" lowoan CHARLES CLoETT, Ghent, Belgium.—Dated 12th September, 
1 


857. 

2382. WILLIAM JENKINS, Miles Platting, near Manchester.— Dated 14th 

tember, 1857. ‘ 

aise Hven Greaves, New Palace-yard, Westminster.—Dated 17th Sep- 
tember, !857. 

2401. ALPHONSE RENE LE Mire pre NorMANDY, Judd-street, Brunswick- 
square, London, and Epwarp THORNHILL Simpson, Wakefield, Yorkshire. 
—Dated !6th September, 1857. 

2411. Isac Lovis PULVERMACHER, Paris.—Dated 17th September, 1857. 


Monterey, 











Patents on which the Stamp Duty of £100 has been Paid. 

2104. Joun Wriout CaiLp, Halifax, and Ropert Witsoy, Lowmoor Iron- 
works, Yorkshire-—Dated 12th September, 1853. 

2135. Mosgs Poois, Avenue-road, Regent’s Park, Middlesex.—A communica- 
tion.—Dated 14th September, 1853. 

2166. CnrisTopHeR NICKLES and RaLPu SELBY, York-road, Lambeth.—Dated 
17th September, 1853. 

2167. Henry CoNsTANTINE JENNINGS, Great Tower-street, London.—Dated 
17th September, 1853. 

2312. Henry CuiayTon, Atlas Works, Upper Park-place, Dorset-square, 
London.—Dated 8th October, 1853, 


Notices to Proceed. 
744. Rosert BELL, Elswick West-terrace, Neweastle-upon-Tyne, ‘ Improve- 
ments in steam engines and boilers.”~-—Petition recorded 22nd March, 





1111. James BrickstuL, St. Leonard’s-road, Bromley, and James Nosus, 
York-sireet East, Stepney, ‘‘ Improvements in screw propellers.”—Petition 
recorded 3rd May, 1860. . 

1136. WitL1AM McDonavp, Hyde Park Barracks, Knightsbridge, Middlesex, 
“ Improvements in military saddles, and in stirrup-irons to be used there- 


1139. Dayret Sutton, Broad-street, Banbury, Oxon, “Improvements in the 
construction of rollers for rolling and crushing land.” —Petitions recorded 


8th May, 1860. 
1144. ExLis BuTrerwortH, Calder Cottage, Spotland, near Rochdale, Lanca- 


shire, ‘“‘ Improvements in machinery for preparing and spinning cotton and 
other fibrous substances.” 

1145. Jean Baptiste Josern ps Buyer, Rupt, near Scey-sur-Sadne, Haute 
Saéne, France, “ A new system of cast-iron cart wheels. 

1146. James Rep, University-street, London, ‘‘ Improvements in electric 
telegraph conductors.” 

1148, Jonny Martyn Fisner, Taunton, Somersetshire, “‘ Improvements in 
chimney tops or cowls.”— Petitions 9th May, 1860. 

1154. Hexry Wiupsmits, Josnva Carter, and James Josnva Carrer. 
Batley, Yorkshire, “Improvements in extracting wool or other animal 
fibres from 'combi ons of wool and cotton, or mixtures of other animal 
and vegetable fibrous substances or fabrics, and in the machinery or appa- 
ratus employed therein.” 

1156. Freperick Evwarps, Great Marlborough-street, London, ‘‘ Improve- 
ments in chimney bars or plates.” — Pet:tions recorded 10th May, 1860. 

1162. —- Howcrort, Manchester, ‘* Certain improvements in the manu- 

ure of iron.” 

1163. Samurt River, Hoviley Bridge, near Hyde, Cheshire, ‘‘ Improvements 
in the process of ageing printed woven fabrics.” 

1166. ANDREW RoBERTsoN, Neilston, Renfrewshire, N.B., “‘ Improvements in 
preventing smoke.” 

1167. Tuomas Hewry Morre.t, Leyland and Littlewood, and Henry Cuarn- 

ton, Lancashire, ‘‘An improved machine fur making bricks and 
tiles, and other articles from plastic materials.” 

1169. Witt1am Epwarp Newrton, Chancery-lane, London, ‘Improvements 
in electric conductors for telegraphic purposes, and in the apparatus for, 
and mode or means of, transmitting signals between distant places.”— 
—A communication from amin H. Wright, Rome, U.S. 

1170. Josera 5 hire, and Gzoreg Veircn, Birmingham, 
“Improvements in the construction of the bottoms of bedsteads, mat- 

couches, sofas, seats, chairs, and other articles for sitting or 
reclinin iy order to render them more springy or elastic.” — Petitions 
lay, 1860. 

1176, Ne , Burslem, Staffords . the 
mode brick and in the mode 

menting the materials to be used for the same.” 


ements in 











ae ep 


or fireplaccs in pyrometers, and in the prevention of smoke.” — Petition 
recorded 24th July, 1860. 

1852. AupHoxse ViTaL Donner, Lyons, France, ‘‘ An improved registering 
water meter.”— Petition recorded 31st July, 1860. 

1940, FREDRRIK ADRIAAN ENKLAAR, Hattem, Holland, “Improvements in 
implements for cultivating the soil.” — Petition recorded 10th August, 1860. 

2016. Moritz Jacony, Nottingham, “ Imp ts in the facture o' 
twist lace in twist lace or bobbin net machinery.”"—Petition recorded 2lst 





August, L 

2051. Joun Witkes, Tomas WILKES, and GILBERT WILKES, Birmingham, 
** A new or improved method of manufacturing wire for electric telegraphs, 
and for such other uses as the same is or may be applicable to.”—/’etition 
recorded 25th August, 1860. 

2066. RicHARD ARCHIBALD BRooMAN, Fleet-street, London, “‘ Improvements 
in melodeons and similar keyed musical instraments.”—A communication 
from Joseph Poole Pirsson, New York.”—/etition recorded 27th August, 


1860. 

2089. Sir PeTeR FatRBAIRN, Leeds, Yorkshire, ‘‘ Improvements in the con- 
struction of rollers used in machinery for pre’ ig hemp and flax.”— 
Petition recorded 29th August, 1860. 

2164. CHARLES Stevens, Welbeck-street, Cavendish-square, London, *‘ An 
improved lavatory."—A communication fro . Flury Jourjon, Rue Laffite, 
Paris.”—Petition recorded 7th September, 1860. 





And notice is hereby given, that all eee having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 





List of Specifications publishe’ during the week ending 
. 15th September, 1860. 

202, Sd.; 205, 3d.; 221, 21s. lid. ; 244, 3d.; 247, Sd.; 250, 7d.; 259, 
1s, 10d. ; 253, 7d. ; 254, 3d.; 255, 8d.; 261, 5d.; 265, 10d. ; 266, 10d. ; 
268, 3d. ; 284, Sd. ; 286, 10d. ; S11, Gd. ; 312, 7d.; 313, 8d. ; 814, Bd. ; 316, 
3d. ; 816, 3d.; 317, 10d. ; 318, 3d, } 819, 3d. ; 320, 3d. ; 821, 5d. 3 322, 7d, : 
323, 3d. ; 824, 19d. ; 325, 4d.; 326, 7d. ; 327, 10d. ; 328, 10d ; 329, 3d.; 
330, 6d.; 341, 3d; 332, 23. ; 833, 1s. Gd.; 334, 8d. ; 335, 10d. ; 336, 3d. : 
837, 3d.; 338, 10d. ; 339, 3d.; 340, 3d. ; 341, Sd. ; 342, 3d.; 343, 25, ; B44, 
3d. ; 345, Gd. ; 346, 5d. ; 347, 3d.; 348, Bd. ; 349, 5d. ; 350, 34. 851, 8d.; 


352, 1s. 4d.; 353, 3d.; 354, 6d. ; 355, 3d. ; 356, 10d. ; 357, 7d. ; 858, 3d. ; 
359, 10d. ; 360, 3d. ; 361, 3d. ; 362, 3d.; 363, 3d.; 364, 3d.; 365, 3d. ; 366, 
$d. 3 367, 9d. ; 368, 7d ; 369, 3d. ; 370, 8d. ; 371, 3d. ; 372, Bd. ; 373, 10d. ; 
374, 3d.; 375, 7d. ; 376, 8d.; 377, 6d. ; 378, 1s. 3d. ; 379, 10d. ; 380, 2s. 5d. ; 
381, 3d. ; 382, 2d. ; 383, 3d.; 384, 10d. ; 385, 6d. ; 386, 7d. ; 387, 7d.; 338, 
8d. ; 389, 6d. ; 390, 4d.; 391, 1s, 7d.; 392, 4d. ; 398, 3d. ; 304, 10d.; 395, 
3d. ; 437, 1s. 7d. 





*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennet Woodcroft, 
Great Seal Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents, 





Ciass 1.—PRIME MOVERS, 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Millis, Gearing, Boilers, Fittings, c. 
529. J. Len, Lincoln, ‘‘ Manufacture of crank-shafts from round or square 
ivon or steel.” —Dated 25th February, 1860. 

The machine for effecting the objects of this invention consists of a 
vertical platform or table, which is made to rise and fall the depth of the 
throw of crank to be made. yy this platform are two blocks, which 
move upwards and inwards at the same time as the age is rising, 
thereby forming an elliptical motion. Upon these two blocks moulds are 
placed, of any size, according to the size of bar required to be bent. These 
moulds are so arranged as to move past each other at the bottom, so as to 
form the bottom of the crank at the same time as the mer ape gins a | 
formed. When the bar is first put in, the top parts of the moulds are rai 
a little, for the purpose of taking in a greater amount of metal to the top 
corners of the crank, when, after the crank is brought up to the centre- 
piece which forms the inside of the crank, these moulds are let down into 
their places again, leaving the metal they have raised when the blocks 
become stationary. After this operation is performed, a large block, having 
two projections, is caused to be brought down on each of the centre- 
piece, which crushes the metal that has been raised by the mould down on 
to the mould again, and at the same time making the corners of crank 
square ; the centre-piece is made in four parts, so as to allow it to be made 
wider or narrower as may be required, this centre-piece is fixed when the 
crank is being formed, and is moved only as it is required to make the 
opening of the crank more or less. The above machine is for locomotive 
or large cranks. 

646. G. Weir, Glasgow, ‘ Regulating steam engines.” —Dated 28th February, 


1860. 
This invention relates to the regulating of the action of condensing steam 





requisite weight of water for working the ine is effected b; 
the steam from the engine. - es 4 


565. P. C. D. Destas, Rue de Reuilly, Paris, *‘ A new engine working by wind 
or water.” —Dated lst March, 1860, 

The object of this invention is to so form a wheel, worked by wind or 
water, that the best result may be obtained therefrom, which is accom: 
in the following manner :—Upon the rim of a wheel, made of any suitable 
metal or material, are placed a number of wii or floats, which rest upon 
a centre or stud fixed or otherwise, the wheel ing supported by suitable 
framework. Upon the shaft supporting the wheel is fixed an eccentric, 
attached to which are rods or bars connected to arms fixed to the centres 
supporting the wings or floats. Thus at every point, during each revolu- 
tion of the wheel, the wings or floats are pulled by the bars into the most 
favourable position for the action of the wind or water by means of the 
eccentric. When wind is used to give motion to the wheel, an apron is 
placed before it, up to the horizontal axis, to prevent the wind operating 
upon the lower part of the wheel, The whole of the apparatus is fixed u 
a Ln a or other similar contrivance, to bring the wheel always 
the wind. 


576. W. H. Nasu, Matson's-terrace, Kingsland-road, London, “ Steam 
engines.” — Dated 1st March, 1560. 

This invention consists in applying apparatus to steam engines, in order 
to return the waste or exhaust steam into the boilers of such nes, with- 
out such steam being first condensed. For this purpose the ex steam 
of a steam engine is conducted by a suitable pipe into a small chamber, from 
which there is an opening into the atmosphere, the end of the pipe entering 
into the chamber. At the side of the chamber opposite the end of the 
above-mentioned pipe there is another pipe leading to the boiler, the nogzgle 
or opening into which is of less diameter than the nozzle or end of the 
coming from the engine. In the pipe leading to the boiler there is a valve, 
which is arranged to open inwards towards the boiler. The nozzles or ends 
of the two pipes come near to each other, leaving, however, an open space 
between them. By this arrangement the rush of the exhaust steam will 
overcome the valve, and part of the steam will enter the boiler, and part 
escape into the atmosphere. 


539. W. G. Ramspen, Liverpool, “ Generating and superheating steam."— 

Dated 3rd March, 1860.0” ~ 4 =| 

To form the boiler or apparatus for g ting or superh 
according to this i structs 











7 eating 

tion, the patentee con two or any other re- 
quired number of pairs of chambers to contain the water or other fluid, the 
said chambers being formed with one side flat, and the other sides and ends 
of semicirculur or other suitable shape, adapted to sustain the at 
which the boiler or apparatus is to be worked. He places the chambers 
in pairs upright, and with the flat sides facing and parallel to each other at 
a suitable distance apart, and t im together by tubes or pipes pass- 
ing from one to the other, the said tubes or pipes being secured to, and open- 
ing into, the said chambers at the ends, so as to allow of a free circulation 
of the water or fluid from one chamber to the other. He places the said 
tubes or pipes in rows, from side to side of the chambers, and one row above 
another row to the top of the chambers, leaving sufficient space between 
all the said tubes or pipes and rows for the free upwards of the flame 
or heated air from the fire, which is placed on a grate or furnace at a suitable 











distance below and under the said tubes, According to the quantity of 
steam to be g d he bines together a sufficient number of the said 
upright chambers, and ts them together in pairs by the tubes or 





having a furnace under them, as before described. He places them 
side, and connects them at their lower ends by a pipe or pipes, or 
other suitable to allow the water or other fluid to circulate from 
one to the other cf the chambers so placed side by side, and he connects 
them at the top by pipes or other passages with one or more steam cheste 
or chambers of cylindrical or other approved form, which steam chests or 
chambers he arranges in such a position as to form a pasage or uptake for 
conveying to the chimney the heated air and products of b when 
they ascend above the before-mentioned rows of tubes or pipes, and he con- 
veys the steam from the said steam chests or chambers to the engine or other 
machinery for which it is required by a pipe or pipes attached thereto, and 
leading downwards from the upper of the oltd team chest or chambers 
into the passage or uptake for the heated air, the said steam pipe or steam 
pipes being then continued through the said u €, 80 as to be exposed to 
the actin of the heated air as it passes to the chimney, after which the sald 
steam pipe or steam pipes are continued to any point where the engine is 
placed, He closes the outer sides of the end pairs of upright chambers by 
doors or other fittings as used for this description of work, but in 

cases he prefers to do this by forming a water space or chamver extendi 
over the width occupied by the tubes or pipes; the said water spaces or 
chambers open at the ends into the upright chambers, or they may be com- 
pletely detached, and used as heaters for the feed water, or for tho purpose 
of distillaton. The sides and ends of the furnace or furnace® may 
formed of plating and brickwork, or of water spaces, as may be preferred. 


594. C. Scurete, Lower Bebbington, Cheshire, ‘‘ Obtaining and a 
motive power from oc-an or other waves.” — Dated 8rd March, 1860. 

This invention relates to certain mechanical arrangements for taking up 
the power exerted by the waves of the ocean, and for usefully applying the 
same. For these purposes the patentee o oblique surfaces or boards, 
buoys, floats, and pistons, working in cylinders, boards on hinges, to 
the action of the waves in such a manner that the wave’s shall 
iw part a horizontal reci; ing motion, a direct horizon 
rotatory, a surging or motion, as the case ma 
connecta, by suitable means, one or more of the oblique surfaces or 
toa pump, so that the ’s piston shall be drawn out by the 
wave, and driven in by the one; 
a height, accumulates and uses it again for obtaining (oy know: 
motive power, or uses it for other 
rotatory motion he attaches a number of 
like wings to the run of a horizontal wheel in 
shall always exert their force so as to impart a 
be applied to a number of useful purposes by known means, 
the oblique surfaces or boards for the purpose of towing shi 
He provides a long hollow beam formed to float securely, 
through the jwater, and be sufficiently strong to 
waves. To this hollow beam he hinges a number of o! 
wings, which are moved up and down (within certain 
rises and falls, and thus, acting as incliued — gi 
to the hollow beam. Towing cables from hollow 
with a vessel on ite and larboard sides, 
arranged that, by tightening one of them and slackening the other, 
steerage of the hollow beam may be effected. By connecting a number 
the tug beams parallel to each other, a great concentration of powe 
be obtained, and the hollow beams so connected may also 
— of — water. . In some wv he uses as 

ts are used, for the purpose preserving 
shipwreck. He also applies the oblique surfaces 
angles to ships’ decks or otherwise, so as to assist in steering, pumping, 
and other ‘ul purposes, 


5095. E. HUMPHREYS, pe, 
and in feeding the same.”"—. 
The object of this invention is to reduce fire-bar area of marine 
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boiler furnaces for the purpose of rendering it practicable and co’ jient 
to employ machinery or r firing the same. The grate surface of marine 
boilers has heretofore been too ex' to admit of such 

conveniently and efficiently applied, but there would be no pi im- 
poliment to tts coplienion that the said surface is considerably 
reduced, es t one-fourth, more or less, of its present extent. It 
would not be practicable, however, to such a reduction as in 


e grate This can only be accom by 
ae the ae rd supply of air _ } burning _ The Layee 
an 
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uts or — Or both discs may be movable, and may be made to 
eac! 


AS 
the spokes are to be fitted into the nave < an con one a 3 Paes of 
the discs is so shaped as to admit them at the — 
bet that portion of the spokes comprised wit hin -— discs are filled up up 





therefore, consists i 
for feeding fuel, with, cuber machinery ay An. suitable ‘cind for creating an 
artificial raught, both being used in combination, and a; _ to a furnace 
or furnaces in which the grate surface or fire-bar area is reduced in about 
the proportion before stated, The patentee does not confine himself to the 
quileness of any particular forms of feeding or blowing apparatuses, 


615. P. Huaon, Paris, ‘‘ Motive wat yt ”"— Dated 6th March, 1860. 
This invention cannot be described without reference to the drawings. 


621. E. T. Huones, Chane -lane, London, ‘‘ A hydro-dynamical re-acting 
steam engine.” communication. —Datedith March, 1860. 

According to this invention the steam from the boiler is admitted alter- 
nately upon the surfaces of heated water in two vertical reservoirs, con- 
nected at the bottom to a horizontal reservoir, having a vertical partition 
in the middle, through which passes hollow shafting, mounted with re- 
acting wheels, ‘the passages of which, in connection with the interior of the 
shafts, form a communication with the two vertical reservoirs, the latter 
being ‘furnished with covers, omens” boxes, and also communications with 
the boiler and cold water supply. e steam pressing upon the water in 
one of the reservoirs, and being eae in the other by the injection of 
cold water, will cause the water to rise in the second reservoir on account 
of the partial vacuum, and in its passage to the highest part of the reservoir 
Ha passes through an internal re-acting disc, with curved rectangular open- 

gs, arranged co that the disc may acquire a motion of 90 deg., — is 
pa one for acting on the levers and cap for regulating the's upply of 
steam and water, by which means, when . oe Taher is supplied to the 
first reservoir, and steam to the second, the water rises up in the first 
reservoir, and when arrived at the top, by acting on a similar re-acting disc 
to that before described, causes the same change. Thus, by the alternate 
ingress of steam in one reservoir, and the condensation in the other, the 
water is moved up and down in the two communicating reservoirs with 
great violence, passing at the same time through the aforesaid re-ucting 
wheels and hollow shafting which forms the communication between the 
two reservoirs, and turning them round with a speed and power propor- 
tional to the action of the water, the passages of the re-acting wheels being 
arranged so that the shafting shail have rotatory motion in one direction from 
the alternate motion of the bulk of water. The steam is generated in a 
bojler of any suitable construction, which, with the reservoirs and parts 
connected with them, is attach toa k of wood or metal as may 
be desired, — Not proceeded with 
626. J. BearpMore, Deptford, ‘end W. Riasy, Glasgow, “ Steam engines.” — 
Dated 7th March, 1860. 

These improvements relate to a peculiar construction of steam engine, 
described in the specification of a patent granted to the present inventors, 
dated the llth day of October, 1853, No. 2,326, and consist, partly, in 
applying to, or combining with, such an arrangement of steam engine a 
high pressure cylinder within the low pressure cylinder, in such manner 
that high steam is ived into the central cylinder, and having 
ae the piston therein it passes into the external cylinder, and actuates 








a rin, m therein, and from thence the steam passes into the condenser, 
oan bear! may be worked by injection or surface cooling. The piston rod of 
the high tho two cylinder is connected to a cross-head, to which two of the 
peor of a. ¢ two piston rods of the ring piston of the low pressure cylinder 
are affixed. The other ends of the two piston rods of the low pressure 
qitaler; ve motion to the hollow trunk of the air pump, as described in 
the said former specification, and the trunk gives motion by a connecting 
rod, as therein described, to the crank shaft. air pump in this combina- 
tion is within the condenser, as formerly described, the crank shaft being 
= the ends of the steam cylinders and the air pump.—WNot proceeded 


633. J. Bait, Manchester, and W. Cutts, Salford, Steam engines.” —Dated 
8th March, 1860. 

This invention relates to that class of steam engines known as horigontal 
condensing engines, and consists in constructing and arranging them so 
that the air pump, with its necessary apparatus, shall be above ground, 
instead of being p! aced in or about the foundation of the engine, or below 
the floor level, as heretofore adopted, the force pump working with a short 
stroke, and the air pump with a separate steam cylinder, crank, or other 
suitable means. The inventors also make the foundation plate hollow, so as 
to act as the condenser, or they can make the condenser independent of the 
bed, if desirable.— Not proceeded with, 

637. J. Napier, Glasgow, ** Steam engines, "—Dated 8th March, 1860. 

This invention has for its object i in the ar t and 
construction of steam engines, in which an annular steam cylinder, around 
and concentric with an internal steam cylinder, is employed for working the 
steam expansively, such engines being particularly applicable for driving 
the aunk sate shafts of marine engines, For this purpose the inventor 
arranges the high and low pressure steam cylinders by placing the high 
pressure cylinder by preference inside and concentric with the low pressure 
cylinder, and allowing the steam which causes the down and up stroke of 
the one to expand to give the up and down stroke of the other; but this 
arrangement of working the steam may be reversed, the low’ pressure 
cylinder thus forming an annular ring outside the colin img 9 cylinder, or 
vice versa. The piston rods, one from the centre r and two or more 
from the outer or annular cylinder, are co Yogether by a cross-h 
from which the motion may be transmitted in the ordinary manner direct 
to the crank shaft or axis, or he tg the piston rods of the annular 
cylinder (which work thro stu’ boxes at each end of the cylinder), 

and carries them above and below t e crank shaft, * ~y which they are 
connected % Z cross-head Mp in suitable guides cross-head being 
to the crank t, as is well understood in 
the crvengeeans of ro ian engines ; or he arranges the combined 
steam cylinders above descri in vertical or inclined positions above or 
below the crank shafts of marine engines. And the invention also consists 
in the application of oscillating steam cylinders, as above described, for 
phen, = to the crank shafts of paddle-wheel engines, for the shafts of 








A gene or for other purposes, » by roy the combined 
caular oun to move on trunnions, and applying th prot oo er from the 
piston in a similar manner to that used in 0; ing engines, 


as is well understood.—Not proceeded with. 
642, < p Seween, London, “* Furnaces for steam boilers, d-c."”— Dated 9th March, 


minis invention relates, Firstly, to an improved construcvion of fire-bars ; 
Secondly, to an improved construction of fire-bri thirdly, to an im- 
proved construction of fire-doors. The improved bars are formed with 
vortienl ves in the sides for the admission of air to the furnace, the 
grooves being so formed that in casting the fire-bars no cores are required, 
and the pattern can be easily withdrawn from the mould; the grooves on 
one side of the bar are opposite to the spaces on the other side thereof, so 
that in one position of the bars they are suitable for manne oe, and by 
reversing the same they are then suitable for burning coal. bars are 
lighter, less costly, more durable, and more efficacious than those at ame 
in use. The improved fire-bridge is constructed as follows:—The wu 
part of the bridge is carried up to within from 3 in. to 6 in, from the 2 a 
side of the flue, and is straight or curved to conform to the shipe of the 
same. The upper part of the bridge is curved forwards, so as to deflect the 
smoke and gases, and direct them towards the centre, and at the centre of 
the bridge is an oars sloping upwards. The action of this arrangement 
is that the smoke and gases are prevented from escaping immediately over 
the top of the a. are thrown or directed towards the central aper- 
ture, where they ne ignited, and are directed upwards against the 
upper surfaee of the flue or the bottom of the boiler or other vessel, and the 
smoke and gases are thereby entirely consumed, and a much greater amount 
of heat or evaporative power can be obtained with a smaller ——- 
than with bridges of the , omy construction. The improved fire-dooi 
designed principally to be used in small furnaces, wherein it is desirable to 
supply the fuel (when required) without opening the furnace-door, such as 
the furnaces —_— by gold — and in other cases where an intense and 
i hea’ q he door is made of a double or box form, and 
at the upper aoe is a eeu, or receptacle for the fuel, provided with a 
slide at the bottom, and a ‘* shoot” or slope inside the door ; in the bottom 
part of the latter is a small opening (closed with a slide) through which a 
shovel is introduced, the handle thereof being outside, and the rod passing 
through a hole in ‘the door. The hopper bein — with fuel, when the 
fire needs a supply the slide is withdrawn, and fuel falls into the shovel 
inside the furnace, when the slide is Semeeliatele closed. The stoker then 
advances the shovel, {tilting it at intervals, so as to‘distribute,evenly over the 
fire, and then draws the shovel back to the door ready to give a fresh 
supply when needed,—Not proceeded with. 


Crass 2,—TRANSPORT. 


i Ra and Plant, Steam Vi Ma- 
lng rae tele, ie 


586. R. A. Brooman, Fleet-street, London, ‘‘ Naves or bosses for wheels.” —A 
communication.— Dated and March, 1 1860. 
This invention consists in Lye the outside of a bog edhe: 
cylindrical or conical on the inside, according to the form of the journal 











with blocks a wood. The inner surfaces of the discs may be grooved or 
serrated to give them a better bite upon the spokes, but this has not been 
found necessary. 

593. Bae Mountz, Millbrook, Hampshire, “ Ferry boats.” —Dated 3rd March, 


This invention relates to the construction of ferry boats with “ flush ” 
decks, and the object of the invention is to enable such boats to carry 
horses, cattle, es, and passengers without risk of danger. The im- 
proved ferry ‘boats are constructed as follows :—The boats are built with 
flush decke.” level with and supported on the gunwales. The said decks 
overhang the sides of the vesse! os the width of the outside of the paddle- 
wheels or even further, if necessary. The cabins for the passengers are 
built in this over-hangin; and the track for carriages and horses runs 
between these cabins and the engine-house, which latter is in the centre of 
the vessel ; on this part of the deck, fore and aft of the en; —- house, are 
the sheep and cattle pens, to prevent the animals from interfering with the 
cari and horses. pens have folding-doors, and the horse deck 
may have similar doors, so as to form, as it were, a stable when closed. 
There is a promenade deck over the cabins, which may, if desired, also be 
carried over the carriage and cattle deck. The vessel is steered by two 
helms, one at each end, which may either be worked separately or be both 
actuated by one wheel. The communication with the shore is made by 
means of a wpe y by wens) the deck whereof is on about the same level as 
the flush deck of ferry boat, so that horses, ages, and cattle can be 
driven on or off the latter with great facility.’ The ‘dummy ” is attached 
to the pier or landing, and rises and falls with the tide. 


eae? # ~- Fieup, » Sacer, Bloomsbury, London, ‘‘ Railway tyres.”—Dated 


860 

This invention relates to the manufacture of wrought iron and steel 
eer ee The ordinary tyres as now made have a transverse weld to 
form the ring, and this invention is to dispense with the said weld, and to 
form the tyre so that the fibre of the iron or steel employed is arranged to 
run helically or spirally round the circumference. This is effected in the 
following manner :—A bar of wrought iron or steel of ae thickness, 
according as may be required, is wound helically or spirally round a man- 
dril, gauge, or Other suitable apparatus, as may be found most convenient. 
The rings of iron or steel thus formed are then welded together, either at 
one operation, or a portion of it at the time, as may be found desirable, and 
the tyre is finished ready for the —- processes necessary before 
fixing it upon the wheel.— Not proceeded with. 

628, W. GopparD, Purk-hall, Caverswall, Stafford, * Railway chairs.” —Dated 
8th March, 1860. 

In carrying this invention into effect, the chair is cast in two be 
outer jaw and base being in one piece, and the inside jaw being loose, an 
fastened to the other part by means of a bolt with a square neck and on 

head passing tl through the ral and both jaws of the chair. The loose piece 

d by a or lug at the bottom of it, which fits into 

the base of the cheie, “and forms a shoulder or abutment. The rail is sus- 
— on the pot ys | of ‘the chair, which fits to the under side of the top 

f the rail, and also by means of the bolt. The bottom flange of the rail 
is by this combination prevented from pee J in contact with the base 

proceeded with. 





of the chair, and the can be reversed. — Not 





Crass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
504. R. A. Brooman, Fleet-street, London, ‘‘ Improvements in quills, spools, 

or bobbins.” —A communication.—Dated 24th February, 1860. 

This invention consists in forming the quills, spools, or bobbins upon 
which threads are wound preparatory to being placed in shuttles, of a taper 
shape in the direction of the length, and with polygonal or other angular 
sides, the edges of which are rounded off, and with or without a projecting 
cap or button on the narrowest end. "The invention also consists in the 

of a ing cap or button on the upper end, or at the top 
of quills or spools ‘to ts placed in shuttles. The threads are ‘wound on the 
quills in the s yg machine in the ordinary manner; they are then 
removed from the spindles and placed in the shuttles, The form of the 
quills causes the threads to be delivered with a regular tension, without 
twist, and with less friction than is usually the case. waste ensues, 
the loom may be worked quickly, and a very fine thread may be used. e 
quills or spools may be made of tin or other metal, or of any other suitable 
material. When they are made of glass, wood ‘ood, hardened rubber, er the 
like, the patentee fixes them upon the spindles in the spinning frame by 
means of a spring or springs entering slots formed for their reception. 
Wooden plugs are generally used on the geo to aves and hold the 
quills while the thread is being wound on them. The base of the quills 
rest upon the plugs. The polygonal, or other angular sides may be formed 
during the manufacture ; or the quills may be made — and may have 
ribs applied longitudinally to constitute the rounded angles. 


528. W. Birks, sen., and W. Birxs, Fa Nottingham, “* Bobbin net or 
twist lace.”"—Dated 25th February, 1 

This invention has for its object * rr in bobbin net or twist 
lace machinery, by which a very superior manufacture of net or lace is 
obtained, closely resembling in character the pillow or cushion lace produced 
by hand. For this purpose, in carrying out = first part of these improve- 
ments in Preah rnin rege the manufacture of bobbin net or twist lace, the 
— tees dispense altogether with the warp threads usually employed, and 

they either ome ag i 4 tier of bobbins and carriages having inde- 
pendent rome be sy ju or other pattern surface, or the bobbins and 
ged in double tiers, one set being in front of the other, 
as is ae mb maton Pas also having independent action by jacquard 
apparatus. The comb bars of machines es arranged according to this invention 
are so controlled as to be capable of shogging to the ghd. dn 
hand af oS —- or ——— of the 4 := any 
icu ins and carriages may es ee te 
twist or plait with each other, for a given time, whilst the 
bobbins and carriages are are progressively moving to the right or to oy left to 
produce plain or ornamental or net, according to the pattern desired or 
determined by the particular arrangement of the jacquard or other pattern 
surface acting on the bobbins and carriages. ey obtain this additional 
and constantly-varying control over the movement of the comb bars by the 
application of additional wheels to give motion to the comb bars, two of 
such wheels on one axis having uniform rises and falls, the rises of one 
wheel being placed at op —— points to the falls on "the other wheel. 
These wheels are governed in their action , | other cuts of wheels on 
another axis which act upon the comb bars through the medium of the 
first-named wheels, or by the interposition of droppers actuated by 
—— or other pattern surface ; or other arrangement of apparatus may 
ay to govern the action "of the comb bars, so as to traverse the 
bobbins and carriages, or prevent them from traversing after they have 
been selected by the jacquard apparatus to produce the particular pattern 
or net required, without the aid of warp threads as heretofore practised in 
the manufacture of bobbin net or twist lace. 
632. J. B. Rowciirre, Manchester, ‘‘ Pin-winding machinery.”—Dated 27th 
February, 1860. 

This invention consists in so constructing pi whee y machines that any 
required number of yarns or threads can be wound ther, and at per- 
fectly even tension on each pin bobbin, In aaean th this invention the 
required number of yarns or threads are brought from bobbins supported 
in a creel, and pass over a guide rail and through a traversing eye ; they 
then pass ‘around a stud by which the proper tension is given, and thence 
to the bobbin which is supported on a skewer furnished with a log pinion, 
the teeth of which are V-shaped, or otherwise shaped, to render them easy 
of disconnection. The machine is made with any required number of 
bobbins, and each bobbin is turned round at a itive velocity by a wheel 
gearing into the pinion on the skewer, the bobbin being carried round with 
the pinion by a A m9 in taking into a hole in the end of the bobbin ; or friction 
pulleys may be substituted for the wheels and pinions,—Not proceeded with. 
533. R. G. Lownpgs and J. Ginroy, Auldhousefeld, Renfrewshire, “ Em- 

bossing and finishing woven fabrics.” —Dated 27th February, 1860. 

This invention relates to that kind of embossing which is effected by 
means of a ved metal surface, and to the finishing effected by com- 
bining a rubbing or frictional action with such embossing, and for 
object the production of a brighter lustre or better finish than has hitherto 
been obtained. To this end pg ign or grooved roller or surface is 
made to move in the opposite m to the woven or which is being 

ope upon, the requisite pressure being obtained » & lying to the 
other side of the fabric a voller movi hg it, or a stationary convex 
plane or concave surface,—Not 


535. R. B. Coourz yy scorer loo, fabrics," — 
Dated 27th February, 1 ~ alge Mi 





uses a brush or such like means to force the fibre into the remaining comb 
teeth after they have D ae the card rollers, and before the fibre is drawn 
off by the drawing off rollers.—Not proceeded with. 


540. By? eee, and H. WAutLwork, Miles Platting, near Manchester, 
in weighting and clearing rollers used in machinery 
an preparing and spinning cotton, &c.”—Dated 27th February, 1860, 
This invention cannot be described without ref to the d ig 


547. Z 3 Ay Mipagiey, Keighley, ‘‘ Spinning wool, &c.”—Dated 28th February, 


mist, invention relates, First, to a means of preventing the fibre from 
starting or flying out of wool, mohair, alpaca, and other similar fibrous or 
filamentous. higegemnne during the operation of mg and thereby 
t a ther and more even yarn than by the methods 
hitherto used ; and Second]; Te a means of regulating the distance between 
the spindle cap and the front rollers. The part of the invention 
consists in placing the bobbin on which the yarn is wound, within a case or 
ring, which is fixed to the spindle rail i ly below the spindle cap, 
the said case being made of iron, or other suitable material, and the yarn 
passing between it and the lower edge of the spindle cap; by these means 
the fibre is laid and prevented from starting or flying out during the 
spinning. The Second part of the invention consists in so arranging the 
spindle rail as to enable it and the spindles to be moved nearer to, or fur- 
ther from, the nip of the front rollers, by means of a rack which rests u 
a toothed wheel fixed to a shaft which runs parallel to the spindle rail (below 
the same), and which is turned by means of a winch handle. Hitherto, 
the spindle rail has been bolted fast to the frame ends, and the regulation 
thereof has been attended with considerable trouble. 


550. C. Parisn and J. Lana, Preston, Lancashire, “‘ Looms.”—Dated 28th 
February, 1860. 

This invention relates to an improved mode or modes of working the 
healds of looms, whereby the les and tappets, wheels and racks, and 
great guard are dispensed with. According to one arrangement it is pro- 
posed to work the healds by means of a strap or band round and 
secured to a pulley, fast on a shaft beneath the healds, and parallel thereto. 
This band is also passed over a pulley on a shaft above the healds, which 
are maintained at a proper distance apart by means of an adjustable stay 
provided with two rollers or pulleys, and situated about midway between 
the actuating pulley and the healds. A slotted lever arm is secured to the 
end of the heald shaft, w sy ool Tn means of a rod with a 
slotted arm fast on and oe with the tappet shaft. As the tappet 
shaft revolves it imparts a reciprocating motion to the heald shaft and 
pulley, and ‘consequently causes healds to rise and fall alternately. —Not 
proceeded with. 








553. J. am, Caledon Mill, Manchester, “ Preparing and carding cotton, dc.” 
—Dated 29th February, 1860. 

The First part of this i ti ists in an i d feeding apparatus 
to blowers and carding engines, and other machines of the came deanigtion. 
The fibrous material to be operated upon is taken between a feed aten and 
a spring clip or holder, or a series of spring holders, and is = paeedg 
the usual beater or licker in or other roller by which it is carried fo 
the springs retaining hold of the fibrous material until it is partially o; 
cleaned, or carded. Another part of the Apne F consists in an improv 
combination of revolving rollers covered with card teeth and brushes, form- 
ing acarding engine, by which the usual been —— is he ay nn wi = 
the dimensions of the engine greatly reduced. ey Re ey 
described delivers the fibrous material to a licker in, 
taken by a card roller, and delivered to one or more card rollers, the as br} 
which answers for the doffer, from whence it is removed by a comb or 
small rollers, or by a fancy roller of the usual description. The rollers are 
enclosed in a casing which is made to move to and fro in order to prevent 
accumulations of the fibres, and card es = also applied | in certain parts 
of the casing to i the effici y of th ‘ot proceeded with 


554, B. HURGREAVES and J. Seem, rea Eaves, near Burnley, 
Looms.” —Dated 29th February, 1 








ire, a 
e First part of this invention conaiote an improved mode of com- 
usunteetiong motion from the crank-shaft to the lay or batten. The crank 
arms or connecting links are jointed at one end to the crank-shaft, as usual, 
and the other end of each link is jointed to a stud projecting from an —_ 
on a@ cross shaft suppo ed to the lay swo: The 
of connection of the arms and the links is either rather o— or below 4 
line drawn from the crank on the crank shaft to the stud on the arm of the 
cross shaft, and a spring is applied to keep the links firm when the reed 
beats up the weft. hen the loom is at work, and the shuttle fails to box, 
the —— oe ; a oe gon a ath on the cross - causes the said 
cross swivel ly roun ereby bringin _— against a 
po ng A ad allowing the crank-shaft to Se ~¢ 
without bringing the reed against the shuttle, pF without p Aone to the 
various parts of the toon or to the warp. Another part of the invention 
consists in causing the warp to pass over a roller to which a positive 
rotatory motion is given from the taking-up roller; the warp is held fast 
between this roller and a weighted top roller, so that when the loom is at 
work the requisite amount of warp is unwound off the warp beam by the 
said rollers. By this means the — usually applied to the warp beam 
are dispensed with.—Not proceeded with. 
569, WwW. _CUARK, Chancery-lane, London, ‘Ii 
prio ther tray nd for amin he same prior tb 
'—A communication.—Dated 1st March, 1 
me ry portion “objects of this invention are to provide for the measuring 
of every of a er, thread of any length, and to facilitate the sepa- 
ration of ¢ the finer portions within such limits as may be 
desirable ; yyy» to this rl the invention consists of a gau arranged and applied 








composed of a series of rollers or their equivalents, so arranged 

as to constitute a number of single gauges, through which the 

sized is conveyed by suitable means, and by which its thickness is aeaames 

at several contiguous points at the same time, and a multiplied measure- 

ment is obtained, which provides for the infallible and easy detection of 

very ~ differences in thicknesses, which it would be almost impossible 

to detect » a b. -d measurement by the most delicate aj us. The 
in a re: —— —- in combination with a 


invention 

bobbin, on which the thread is tak ty ng ee for 
the purpose of stopping the drawing off C) 7 mtn throu; oo said appa- 
ratus on the occurrence of a variation in size beyond owtan limits, so that 


by the use of two or more bobbins, each to take up all the threads of a 
thickness between certain limits, and the changing of one for another 
whenever the stop motion acts, "the sorting into as many different thick- 
nesses between certain limits as may be desired may be obtained. 


Ciass 4.—AGRICULTURE. 
Including Agricultural Bree, ee Windlasses, Implements, Flour ; 
407. G. T. Bousrirup, Loughborough Park, Brixton, Surrey, ‘‘ Separating 


impurities Jrom grain.”—A communication.—Dated 14th February, 1860. 
This invention cannot be described without reference to the drawings.— 
‘ot led with 





413. G. Wuient, Ipswich, ‘‘ Winnowing and dressing machines.”—A com- 
munication.— Dated 15th February, 1860. 

This invention has for its yes n the First place, the peculiar formation 
of the fan case with tion of the sieve or sieves, so as to 
direct the winnowing blast on "y ‘the same with increased efficiency. For 
this purpose the case is so formed as to extend under the fans, and to 
direct the blast immediately on to and through the upper sieves, which are 

laced close behind the fans; and combined with the sieves in the same 
rame is a set of lower sieves or screens, placed under the fans in an inclined 
position. And the invention consists, in the Second place, in producing the 
required shaking motion of the sieves by means of a toothed segment 
working in a rack fixed on the under side of the sieve-frame, each toothed 
segment being driven by having on the same shaft with it a crank-arm con- 
pe ree by a rod to er crank-arm or disc on the fan-shaft. The extent 
of throw of the cranks may be varied by shifting the ends of the connecting- 
rod to different distances from the centre of their shafts, 


459. T. Hozix, Marsden, Almondbury, “‘ Screens employed for cleaning wheat 
and other grain.” — Dated 20th February, 1860. 

The patentee tee claims the use of grit, stone, or other calcareous substance 

in its natural state or pulverised, and combined wi bow’ calcareous or silicious 











The patentee states doce: not claim as part of his invention the pinni 
of simply Te of silk mixed with wool, cotton, or other fibres, but 
po ge of yarns spun from mixtures of silk, with lar 
Stele of wee hair, or down, to the manufacture of fabri 
various pul poses, as after described. The yarns he prefers to employ are 





abrading © Sl eae thereof, oa pm _f iF —- 
or no ig sMoO' 

by abrasion, and the thereof to screens in the form of slabs, as 

_—- also to the ooshen of eereenn on omsted for tho panpesse ext 

orth 




















Supr. 21, 1860. 


THE ENGINEER. 








the delivery 
ed with -X,-. 
is moved in ae required directi 


In one modification of 
slots are formed through al aes —, 
there are two rods or 


also draw down the +a 4-7;4 |, 80 

the ey a Sea ee a oe in the direction of 

delivery. The uppermost hindmost pair of spiked or rakes is b: 
mee made longer than the others, so as to carry the ear 


prefere: 
of the in, and lay the grain crossways. In mowing machines one pair 
dabbaste placed as close behind the cutters as possible. 


618. H. Rd Denton, Leicester, ‘* Ha: , horse-rakes, and similar agri, 


me 25th ry, 1860. 
carrying ~y invention into effect the i inventor places a spindle under 
of the tines, or,in connection with parts at th 
that by raising the spindle the tines are also raised. This spindle is 
mounted on levers connected ~ 4 universal joints or otherwise with the 
framing or main axle of the ine. The extent of motion of the levers 
is adjusted by suspendin, ong ea et png ted pins. On the 5) oa 
one or more pulleys, ven by a band or bands passing ro’ 
pulley or pulleys on the main hea mf or —_ and having a tightening pull 
with a spring or — if a aes This spindle carries one or two or 
more levers or legs le revolves — levers or legs revolve 
with it until their endo or  & come in contact with the pel 
the spindle to rise until the legs are 
descend until the legs leave the and pass over, 1- spindle to repeat 
the operation. In this ~~ tines are raised and lowered at 
intervals, so as to leave the aay ribs or ridges at th oe intervals along 
the field. In some cases th plement may be uired to be used asa 
non-self-acting rake, and fer this purpose the sp legs 4 
disconnected or thrown out of gear, and may occasionally be mov 
— over by rr so as to bring the leg or fons into easton. The tags 
y be jointed if desired, to enable them to descend quicker, and the 
height of the lift may be varied by varying their length or otherwise. —Not 


x 


523. J. Born, Hither-green, Lewish Kent, is in, and trans- 
mitting motive power from certain parts to certain other parts of lawn- 
and other other agricultural, horticultural, and farming 
Dated 25th February, 1860. 
This invention consists in so constructing and arranging the various 
of the implements above alluded to that a noiseless or silent motion 
produced. 

602 T. W. Asner, and J, Covtson, Stamford, ** Threshing machines.” —Dated 

5th March, 1860. 

This invention refers to the beaters and screens, roofs, or concaves, in 
which the drums carrying the beaters revolve, and to the crank on the shaft 
for ae the > shak shaking mo motion to the shakers of be seen Fy machines ; 
also to cranks The patentees form the surfaces o: 
carried on the AT. in threshing machines of a series of wires ra plates, 
each bent, cast, or made in the form of a mee of a circle, and set at an 
angle with the axis of the drum ; the di ion of the wires in every alter- 
nate on the drum is reversed, that is to say, it it = — left to right 
on one beater, and from — to left on the next, and The screens 
or concaves are com aseries of frames of wood queying alternately 
beating surfaces and straight wires; the beaters are similar to those on the 
drum, but the lower parts thereof may be closed or solid ; the wires in the 
last r in the series are not inclined. In some instances they find it 
well to cut the before-mentioned wires or plates forming the oy a surfaces 





Crass 6.—FIRE-ARMS. 
Including Guns, 


BaF me dyny = ty by To 


464. G. W. TOWNSEND, Calcutta, “ Projectiles.”— Dated 20th sain’ 1860. 
The ob, of this invention is to form a conical bullet or pro; 

which, on being fired from a smooth-bored cannon or small arm, 1 have 

So eens eee. Pit cee mee 


— 


= invention consists conical et or heroh Th with two or 
ore eral grooves made in and onthe ouse &-: evol 
in othe yoy es af 


through 
‘tra aaaaieas fe the desir alee ion,—Not proceeded 
a C. Greves, Birmingham, “‘ Fire-arms.”—Dated 22nd February, 1860. 
This invention — to the description of fire-arms known as “ ovelvers,” 


in — Af TY ee 
simplicity and economy of coi ——< of action, and diminu- 
tion in the chances of their ee these the 


vg hy. the barrel, body, 7 the gun or pistol in one 
solid piece of metal. To a re ee 
revolving chamber, The trigger is so constructed as to act 
stop, and hold of cylinder. A side plate is Saas in ones with th; the 
, by the removal of which the works may be examined at any time. 
revo) moos chamber is constructed and fitted in the usual manner.—Not 
proceeded 
483, bt. D. >. Seana, Southville, Bedminster, Bristol, “‘ Rifle balls.”—A com- 
— Dated Februa: 


22nd ry, 1860. 
am "object of of - ee py is 7 It so form os rifle ball as that it shall effect 
aed of the also 


the cleansing of the ball oy and 
to throw the principal part of te weight of the mantra of whi the ball 
is formed to the fore part of the ball. To effect these objects, the 
a Chm pon to form the body of the ball cylindrical with a flat base, 
of a conical form, as ordinarily the present in- 
pnt and nd improvement consisting in form oteend cylindri ss 
recess aro’ e body of the said ; the Set enka 
fill or bind round with an elastic fibrous substance or fliexib welding 
materials, for — twine or hemp, the same Foon by = sao, thereby 
closely to the bore of the barrel when forced the same, 
making lighter the — of the ball at tho base oie thereof, and servin 
cleanse the 1 as it passes through the same, as above stated.—Not - hed 
ceeded with. 
491. W. F. Nurwaun, North Lodge, Kilburn, and C. Humrrey, Southwark. 
** lubricant for small arms and ordnance ammunition.”—Dated 23rd 


February, 1860. 

This invention consists in the use of paraffine, or preparations thereof, 
for the purpose of lubricating cartridges, service ammunition, and pro- 
jectiles.—Not proceeded with. 
£20. F E. Scort, Dundee, ‘‘ Breech-loading guns and fire-arms.”—Dated 25th 


lebruary, 1860. 

According to this invention, the breech piece of the gun is formed of a 
solid block of metal imbedded in the stock as usual. The front of this piece 

shaped as the frustrum of a cone, and ground to fit accurately into the 
hollow conical recess in the breech = of the barrel to be afterwards 
described. The nip ad of oe i? is fixed at —< side of the after 
part of the breech ent, we ich the fire the percussion 
cap communicates ea the 80 as to explode, poche in the first 
place obliquely ae oom the nipple to the centre of the breech — 
or axis of the cone, and along the axis to the centre of the 
- of the conical frustrum. The lower part of the breech piece is on 

to a flat longitudinal tongue, on each side of which is screwed or other- 
wise fastened a thin cheek of metal. These cheeks stretch forward parallel 
to each other in the body of the stuck, so as to contain eee 
loading to be afterwards described. The bore of the barrel is shaped at the 
breech end into a hollow conical recess, fitting accurately on the conical 


frustrum in front of the breech piece when pushed home thereon, In front 
of this — recess isac a diameter and length proper to 
—- afterwards described, and the remainder of the 


bore consista of oa hollow cy linder, either plain, as in the case of shot guns, 





in two, and use one half only. ey form their beaters b; hi 
beater carriers on the drum, which they “+ to - sage, and 
The face of these spring is vandyked, and 
A... the aie there is a slot; the screen is formed as 
a gain, the; make their beater carriers in the form of a 
flat bar, carryin —_> in which are bearings for a rod or tube, which is 
clothed with wire-cloth. ‘The improvement in the crank consists in 
ventin — undue wear thereof by covering it with a case of hardened 
other like suitable material formed in two halves, and secured to the nam 4 
by screw collars; when the case becomes worn it is shifted round, and a 
fresh surface is exposed. 


605. J. Howarp, Bedford, “* Horse rakes.”—Dated 5th March, 1860. 
The object of the t invention is to oan « with the usual ap- 
He ow for holding up the lever handle or depressing bar, and to cause the 
” of the hand lever wholly or partially to counterbalance the weight 
ie depressing bar, and keep it, when not in action, clear of the tine 
ca The invention cannot be ibed without reference to the drawings, 





Ciass §.—BUILDING. 


cnctading SHG, onl ES SinGioe, SEs, Tie Soot Dye, ond 
House Fittings, Warming, Ventilating, c. 
545..W. Davies, Queen's-road, Everton, Liverpool, “‘ Movable window-shutters.” 


February, 1860. 

This invention relates (4 shutters for the outside or the inside of a window. 
Instead of the various shutters now in use, closing singly or affixed together, 
and occup; pring considerable space, the inventor uses a number of sheets of 
iron, planks of wood, ~ other suitab! 
we. oS or — as th 

in separate ers horizontally, 
notches ~~ that purpose at the sides of t! dow. 
together, say by straps and centres, or by J ae at the back or a 
overlap each other, and are so arranged that, when not a & 
fol up in the same manner as the “ lazytongs.”—Not a 


556. J: M. and W. C. BrypEn, Edinburgh, ngs for window-blinds,” 
—Dated 29th February, 1860. 
have to the details by which the lowering 





These i 





or descent is jated of venetian blinds, or of other — which lower by 
their own weight, or by the — a In ng the invention, 
e 0 contrivance, ich too rapid a 


rdinary spring 
descent is ——— is dispen: aa with, and the ssovensent by which the 
pawl or ratchet catch holding the 4 is released, is made to press a brake 
or frictional appliance the roller, and this regulates the descent. 
In one modification of apparatus, the ratchet ~heel is carried by one 
end of a lever, to the other end of which a cord d, the d 
pull of this cord releasing the catch. The lever is formed with an inclined 
pre eam, which, on the lever being pulled down, presses a friction or 
e-piece against the roller, or against the metal cap fixed upon its end. 


557. a Merthyr Tydvil, *‘ Ventilation.”—Dated 29th February, 


This invention consists in constructing cast-iron cylinders or exhausters 
as hereafter described, having a piston in each somethat similar to the 
ordinary blowing linders in common use. Each cylinder has at the top 
and bottom thereo! a suitable chamber or chambers fitted with air-valves 
either of leather, vulcanised india-rubber, or other suitable material. In 
the upstroke of the piston the air which is drawn into each cylinder is on 
the return stroke driven therefrom through the outlet valves. 


503. R. Satispury, Preston, es si pipes, tiles, bricks, d&c."—Dated 24th 








Fs tt 1860. 

e inventor proposes, di this i tion, to provide the dryin 
sheds with hot-air flues, or with tes = heated cubowsted steam, by 
steam direct from a boiler, or and in order to k => 
circulation of air thro h the dry wire es pees 

of a fan or blower for throw: a into the 

the sheds with chimney, This he Fo eae ns 
shaft surrounding an inner shaft, which takes the smoke and heated gases 
from the steam bo’ are made in the walls of the 


vapour by means of 
which may com- 
with the inner shaft.—Not pro- 


587. J. Eccies, Blackburn, ‘‘ Machinery for the manufacture of bricks, 
ipes, dc,"— Dated 3rd March, 1860. a - ¥ sans 
invention cannot be described without reference to the drawings. 
606. W. po 5 Mesou, Chan lane, “ Window 
me ous uns, Aenton, sashes.”"—A commu- 
This in invention consists in arranging the sash on a slide or Sie vite 
the 


ho! 
open im and out such articles as cannot conveniently be 
brought up and down the house, and also to admit fresh air, and 


a thorough ventilation. 
3. Auxor, Birmingham, “ Spindle for door and other knobs.” —Dated 7th 
This invention cannot be described without ref to the d 


-_ 








or in the case of rifles. 


e barrel externally resembles those in ordinary 
use with the — 


two The ‘barrel :—First, a short way from the barrel 
lower part with a parallel fin or lump of metal, 





end it is fitted at its either 
welded or a to it, — fin fits accurately betwixt the two parallel 
cheeks to the breech piece secondly, 
further out onder the a there is fitted another similar fin, but of less 
size. The use of the first fin is to afford an attach it to cti 

rod betwixt the barrel and the eccentric cam to d ‘ 
and also by means of a slot in its front in firm pin fixed in 


upwards at the breech end necessary in the act of loading the gun. Betwixt 
the two cheeks attached to the breech piece, and at a convenient place 
close below the breech is fastened a jar eccentric cam, This cam 
is keyed on a steel spin: which works in holes lorated to receive it in 
the and h the wood of stock. There is a con- 
necting rod betwixt the circular eccentric cam and the after part of the first 
fin or lump on the formed at its breech end into a ous cama 

a stout pin to 


the cam, and at its fore end into a forked hinge attached by 

fin. The parallel cheeks are either widened apart at the place where 
this forked hinge comes NN ee ee eee 
ready for firing, or they may be cut away instead of big tia the same 
effect. The trigger guard at ite front part, of being attached below 
ich stretch up on each side 


of the stock, and are ny mm a pl ~~ 5 with two holes, arranged 
80 ly on — — projecting on nha side of the 
4 on the eccentric cam ‘ore 

lates and works the con- 


perates 
in holding, by means of the connecting rod, the breech end of the barrel 
Sovocht past bri jn dar ng the  dlacharge of the gun.” ‘The lock is what is 
reec! t ing the lock is what is 
known Se back actio ed lock the hammer 
ey = fhwed ~ poten y Slo ching anne it in 
it the peculiar direction of the . ¥ and —— hole already described. 
special at its front 
part, when in its place in the barrel, either of a At leaden me or 
ef a Sy filled with shot, such as are in common use, leaden 
eS = made -—— to fit the —— — of the Hh or 
r eter, so as to away wi e durin 
the d ~- ty the bullet or shot ene : 
two folds of thin cartridge paper, stretching backwards in a hollow cylinder, 
and forming a chamber to contain the charge of powder. The hinder 
of this chamber is closed by a thick greased wad attached by glue or other- 
wise to the cartridge, and perforated in the middle by a round hole, 
ted to admit the fire of the percussion at once from the vent in the 
front of the comieal Srastrem on tho oxtd bused plese to the change, 
80 as ite the same. This hole in the back end of the cartridge 1, 
while the Grtidge in notin we, cloned by a pereusion cap 20 eto keop al 
tight.—Not proceeded with, 
524. C. E. Gregn, Blandford-street, Portman-square, and J. GREEN, Charlotte- 
nd-place, London, “‘ Breech-loading fire-arms.”—Dated 25th 


tt of parts by which the same 
together 





4 > sists of ar 





a solid breech, 


and in a line with the barrel, enough to allow the parts hereinafter 

bed to be moved to and from the breech ; and at right angles to this on 
She sasinntetintaiaean it a small lever or handle, 
which gives motion to the wm, - hy | parts consist of 


a conical or — aaped es plug a attached to it 
behind what h Gemaene or ‘toub wedge, 
which latter Spey ay poorer inclined yoy to 


; and when these 
() like a male and female screw, force the - dame oy 
ard Go Gadel a Gao eres w it. 
Cue pineee, seme, OS oe —- , are fixed on a spindle or sliding- 


position by passing through 72 or guides into 


spindle or bar is fixed the lever or handle Ay actuates the $A, = 

Not proceeded with. 

566. W. KRvrzscu, Chamber-street, Goodman’ s-fields, London,’ “ Cartridges 
and projectiles.” —Dated 1st March, 1: 


1860. 
This invention relates to a novel description of ee oh pt hold- 
ing the whether for small arms or ordnance; also to the mode of 
combining erewith a projectile ; and to a novel mode of combina metal 
small See ane ee The 


567. pe Sydenham Hill, Kent, “ Projectiles. agony mal 
This invention cannot be described without reference to the drawings. 


641. £3 a, Gower-street, sane Sis “ Wads for guns.”—Dated 9th 
a . 
In order to form wads for cannons from fi 


the axis of the on concentrically, spirally, or 
ically, instead of  ~- 4. laid in a longitudinal direction. 





CLass 7.—FURNITURE AND CLOTHING. 


ame Cookit wg A Uj 


522. G. PR Tyne-cottage, er “ Metal cots or bedsteads.”"—Dated 
* 25th February, 1860. 

‘For the purposes of this tasentien, and in order that such cots and bed- 
steads may be more capable of — and d than hereto- 
fore, the parts are constructed combined in the following manner :— 
The two side rails and end rail at the head end of a cot or bedstead are made 
by preference of angle iron, or other metal rolled or formed to a section of 
three sides of a — though other angle iron or other metal = split 
pr pny h ey - joy’ cot is made with a raised head: 
and two side frames, which may be fixed or movable, and it is'pr 
not to have a foot rail or frame. The bottom of a metal cot is made in two 

or frames, and each part or frame is suitably constructed to receive 
and have affixed or attached to it metal laths. Metal cots, according to this 
invention, be constructed in such manner as to enable the parts hich the 
together by anaes of ordinary a 3 or } dhe two frames of which 
bottom of a cot is composed, ma; and the Ke bottom a 
fixed together. The two frames Totth cases Sseeel tata) laths) of which the bottom of 
a metal cot is composed, are made in such manner as to admit of one part 
or frame —- between the side rails of the other, and the sliding frame 
in any positi to w ch it may be drawn out 
from the Aah. y means of a stret or h (which the 
patentee prefers to be Toemed with rule joints), the metal laths of each of 
the two frames of which the bottom is com may be kept on the 
stretch, and the are so combined that by moving @ one of the upright 
sides, and ex ng the bottom, the cot becomes a sofa or couch, 
600. = H. Jounson, Lincoln's-inn-fields, London, ‘‘ An improved ruffle, and 
= i Jor producing the same.”—A communication.—Dated 5th 
arc! 
m - invention relates to an improved ruffie, frill, or qr fabric, and 
to the machinery for making same, which ruffle, fril or gathered 
fabric, differs from all thes 8 hitherto made, wr 1% ‘le series of 

















stitches firmly holds the together, attaches m to an 
ungathered fabric, such ava dress of a trip of ‘oth, instead of requiring « 
second series of stitches to attach them to the un fabric; at 
same time the ruffle to this i lar and 
uniform in its appearance. Acco to this in i a Pe posed to 
place two pieces of fabric upon or against each other, and them 
through combined » One of these pieces is thereby gathered, 
and immed: aes ee we the other 

ratus used in prod: ruffle thered fabri st ot @ peter 





ucing this le or ic 
for gathering and f ‘or moving forward one of the fabrics 
operated upon, which Se celle is used in combination with a 
sewing machine, the latter being modified to receive the additiona 


Chass 8.—CHEMICAL. 
' ai, Sepeneee ont Preservation aeoe 
on Tihing Matera of Food, 
Me Match » Gat Pring, 
Glass, Brewing, Tenning, “Bleaching, om , Manures, 


510. M.. WeErtTer, Myddleton-square, ation, sane, and spirituous 
."— Dated 24th February, 1860. 

mi invention consists in the application of the cane or plant known as 
“sorgho,” “‘ sorko,” or *sorco,” and from the same extracts worts 
wash are prod ced, and the the same converted by ordinary processes into 
wine, beer, ae and other fermented liquors and sp 


613. J. Lientroor, Accrin, ‘* Fixing pigments and other colouring matters 
on textile fa rns.” — 25th 


and afterwards fixing in a of 
solution. Secondly, the use “o asa vfxing of Pl substance 
for murexide or murexan. irdly, the oo < mts or other 
colouring matters by making the colour with nitrate of lead, 
eg +> 7 and a salt or en, el — - iy, ro with 
am le of gelatinising w y 2 — 
aT of sikaline or other metals. 


y> use of 
gelatine as a mordant for the class of alie seatters derived tren aniline, 
similar as colouring matters made from basic substances of 


534. A. MELVILLE, George-street, Portma: man-square, London, 
king on paper and other fabrics." "Dated Yith February, 1360. 


This — is —— > — several processes or h , 28 follows : 
Plumbago or oth maceous matter is ul ly mixed 
with one e 4.1. of the tellowtng substances, that is to say, wax, sperma- 


ceti, tar, pitch, bitumen, resins and or with oils or other fatty 
‘or the Pp t parts thereof, alt of other roportion of sulphate 

of alumina, common alum or other salt or sal er oxydising agent or 

agents, or other substance or su ces such of the 

before-mentioned materials as 

water, added 

i ing or 8! 





Process No, 2. Plumbago eonar us material 
steatite, kaolin, pipe-clay, or any one or more of the various earthy 
substances such as are used in the manufacture of ordinary marking or 


drawing crayons, are mixed with a or more of the salts or oxides of metals 
— with water or alcohol, or some other of the fluids included in the 
ination of hydro-carbons, to the consistence of paste, the same being 
afterwards of bout, anti) cuthelontty bard f forms, and then by the 


Sa the "purpes for which the cota ition is to be used. The 
—— cation having bee “Ss Ges ent made and formed into the same is 
y matter containing co! or staining 





ot Fuller's earth, or some other 


similar or a properties thereto, 
oils, tallow, or other fatty feape pe Sd _——- 
, 80 as to render the same uefaction or ble 
water or alcohol, ar ster Salts tatheded ta an ph 
carbons, The compound thus formed is on Seem 
or other carbonaceous ae a orelmaeets 
such as the salts of metals, Se 

ness as ee 


—— gums, and such sui 
with wa or Or phadgien, the same then paste or dou mixed and 
~t 4 Ang bang consistence of a 8 
the required form and then 


~ ry oe ‘canny Salem, Massachusetts, “ ~~ ae steam." —Dated 














This inv tion naista in form of apparatus for decomposing 
vention cons a“ orm 

steam, so as to obtain hy: pnw bE, be wtp ead Le ding 
enter a retort =e cote or ether cattebio matedtal theta <>. oe 
forated pire which —— the ae : 

perforati may be placed whole lenge the may 
ayant RY ¥ having olong les waste lanai they sag 
pods mag hg Fgh —— 7-2 ~ stream of steam is attained. 
The relative size of the steam pipe to wo interior of tho vetert auay 
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Crass 9,—ELECTRICITY. 


Ciass 10.—MISCELLANEOUS. 

_ Including all Patents not found under the preceding heads. 

484. E. Wesrwoon, Brierley-hill, “ Securing or holding corks in the necks of 
bottles.” — Dated 17th rene. 1860. 

This invention consists in forming within the upper portions of the necks 
or mouths of bottles, jars, or otherwise, during manufacture, a series of 
horizontal projecting rings or annular corrugations, so as to allow the corks 
when inserted to swell or take into the corrugations, aud thereby secure 
the contents of the bottle or otherwise. 

448. J. Luis, W:lbeck-street, London, ‘* Jointed blind.” —A communication.— 
Dated 18th February, 1860. 

This jointed or articulated blind is adapted either to shop windows or 
other windows, and consists, First, of a roller made of tin or other metal, 
hollow, and fitted with cheeks in the interior, of a funnel shape at each 
end, to facilitate the introduction of the te: ter into the rolier. This tenter, 
upon which the cheeks turn, is a triangle of round iron, with a screw auger 
at each end to k it firm on the iron supports, which are placed at each 
end of the roller. ese iron supports are made according to the place for 
which they are destined, either with cramps, screws, or other fastenings. 
At one end of the roller a wheel and axle are fixed, by which the turning 
motion is given as in ordinary blinds. Secondly, of a compass which the 
inventor d inat ducting pass, and which is composed of a 
hollow iron tube with a ve running the whole length of it; the lower 
extremity is closed, and the upper extremity is fixed to a compass head, 
one branch of which is the ante into the tube; the other end is fixed (for 
blinds having but one slope) to an iron plate, either by screws or other 
fastenings, depending upon the place where it is to be fixed. A round iron 
slider is introduced into this tube, fitted with a swivel and movable tennon, 
which passes in the groove, and receives the balance weight tube, which is 
also of tin, so that, when the roller is turned to draw up the blind, it draws 
with it the balance weight tube, and forces the compass to form a semi- 
circle upon the inclined plane where it is placed, and brings it up horizon- 
tally upon the roller. ‘here are various modifications included for carrying 
the invention into effect.—Not proceeded with. 

455. J. Eannsuaw and W. Green, “‘ Soles for boots, shoes, or clogs.” —Dated 
20th February, 1860. 

This invention consists, chiefly, of two parts, namely, Firstly, a fixed 
headstock carrying a revolving spindle with fast and loose pulleys, together 
with a face-plate furnished with suitable cutting tools; and, Secondly, a 
traversing slide (carrying the block of wood to be cut or shaped) capable of 
being moved on a fixed bed across the revolving face-plate, and also nearcr 
to and further from the same, the said fixed bed being also furnished with a 
template corresponding with the form which is desired to be given to the 
block of wood. The slide is traversed across the front of the face-plate b: 
means of a double threaded screw, which is mounted in the bed on whic! 
the slide traverses, and is turned by a winch handle; a spring nut attached 
to the slide works on this screw, the said nut being capable of being with- 
drawn from the screw, in order to bring the slide back without turning the 
handle. A pin forced into the slide — into the opening in the template 
attached to the bed, which, as the slide traverses, draws the latter and the 
bleck of wood further from, or presses it nearer to, the revolving face- 
= It will be evident that, by varying the form of the cutters, and also 

form of the template, almost any desired shape may be given to the 
block p wood which is attached to the slide by a screw clamp,—WNot pro- 





463 R, A. Brooman, Fleet-street, London, ‘‘ Stamping presses.”—A commu- 
nication,— Dated 20th February, 1860, 

In this invention the pressure is obtained directly from the palm of the 
hand, a spring or springs causing the stamp to rise after hc-ving been 
depressed. According to one arrangement of parts hereafter described, the 
stamp, when not depressed, is kept raised at an angle with the bed ; ac- 
cording to another arrangement it rises parallel to it. Upon astand or bed 
there are two lugs, with an aperture through each to receive the axis of a 
stamp carrier. 'o the upper and outer end of the stamp carrier a knob or 
button is fixed, and to its under side the engraved or embossed stamp or 

ponpesan ~<Gee | 


480. 8. 8. BaTEson, Bolton-stree, Mayfair, “ Improvements in generating 


steam, andin apparatus, and in the apparatus employed therein.” 
—Dated 22nd February, 1860. 
This invention relates to two ts of the patentee, dated 30th 








previous paten e 
December, 1858 (No. 2995), and 8rd March, 1859 (No. 809). In carrying out 
this invention, with ref: to the patents above referred to, the patentee 
places in the interior of the feed coil, described in the specification of the 
patent of the 31st of M.rch, a pipe of Cees. | smaller diameter than 
such feed coil pipe, and causes perforations or slits to be made in such 
internal pipe at the parts coinciding with those portions of the outer pi 
or feed coil which are in immediate, or 7 immediate contact with the 
fire, and he connects one or both ends of the internal or perforated pipe 
with the wa’er space of the boiler or steam g , the pres of the 
column of water keeping the small pipe supplied ; when steam is generated 
its pressure upon the water in the boiler will force a supply of such water 
hrough the perforations or slits above referred to in the internal pipe into 
the feed coil at those parts where, by reason of the great heat, the water 
which is being circulated through such feed coil has a tendency to assume 
the spheroidal state, or to become converted into steam, by which means 
the bursting or destruction of the feed coil is entirely prevented, as a con- 
stant supply of water, at a lower temperature than that in the feed coil, is 
maintained, whilst, at the same time, the water in the feed coil is never 
brought into such a state as to prevent its flow or free passage therethrough. 
In the absence of steam pressure, the supply from the inner pipe may be 
maintained solely by the difference in the temperature of the water in the 
two pipes. 
482. E. WILKINSON, Grimesthorpe, near Sheffield, “ Sheep shears.”—Dated 
22nd February, 1860, 

This invention relates to the spring bow or curved portion of sheep 
shears, or other shaped bow or spring thereof. and consists in the adapting 
to such said spring portion a screw or screws for the purpose of adjusting 
or regulating regularly, at will, the force or resilient property of such said 
spring, so as to enable them to open readily when in use, without offering 
any unnecessary resistance.— Not proceeded with. 


484, J. H. Tuck, Great George-street, Westminster, ‘‘ Cylinders, tubes, and 
bodies,” —Dated 22nd February, 1860. 

This invention consists in wiuding wood shavings or thin cuttings of wood 
coated or saturated with suitable cementing materia] transversely around a 
mandril shape, preferring that the winding should be inclined to the 
axis of such mandril or shape; one layer is wound over the other until 
a sufficient thickness is obtained. When making cylinders or pipes for 
underground work, it is  epeios to employ bituminous cements, though 
others may be used, and when making cylinders, pipes, or hollow bodies for 
other uses, other cements will be employed, depending on the purposes to 
which such articles are intended to be applied. In some cases, in addition 
to the use of wood shavings or thin cuttings of wood wound transversely 
around the mandril or shape, layers of like materials are introduced longi- 
tudinally, and are d bet e ive layers of the transversely 
wound wood shavings or thin cuttings of wood. And in other cases strips 
of thin sheet metal are introduced, and are spirally wound, or are laid longi- 
tudinally around the mandril or shape, and are enclosed between the suc- 
ceeding transverse layers of wood shavings or thin cuttings of wood. And, 
further, in winding the successive transverse layers of wood shavings or thin 
cuttings of wood around the mandril or shape, the succeeding layers are 
preferred to be wound in opposite directions. 


489. W. CHARLESWORTH, Union-street, S . H. CHARLESWORTH, Bar- 
bican, and T. H. Dunbar, Clerkenwell, ‘* Cigarettes.” —Dated 23rd February, 


1860. 

The patentees claim constructing cigarettes of a tube formed of tobacco 
leaf attached to a short tube or mouth-piece of paper, wood, or other 
suitable material, and filled with cut or threaded tobacco, such is as usually 
smoked in pipes. 

492. 8. Gu pert, Coleorton, near Ashby-de-la-Zouch, “‘ Excavating sewers, tun- 
nels, dc.” — Dated 23rd Februaiy, 1860. 

The objects of this invention are to excavate sewers, tunnels, and almost 
any kind of underground work, and at the same time allowing the building 
of the required number of rings of brickwork without the use of timber 
supports to prevent the slip from above, no more ground being displaced 




















die is screwed or otherwise fixed. corresponding eng d 

matrix is fixed on the stand under the die, into which it enters on being 

depressed. A spring placed between the stand and the back of the stamp 

carrier keeps the stamp raised, and at an angle with the bed. 

466. J. F. F. Leroux, Rue Volta, Paris, *‘ Apparatus for facilitating the 
collection of money on counters,” —Dated 21st Rivnie. 18.0. 

This apparatus is composed of a wooden or metallic frame of any required 
form and dimensions, in which is stretched asheet of vulcanised caoutchouc 
or other el.stic material or tissue, This frame is either placed on the surface 
of the counter, or sunk to a certain distance, so as to form a tablet or 
receptacle on or in which the moneys are thrown, a blank s of about 
an inch in depth being reserved below the elastic sheet, The slight pressure 
exerted by the fingers in the act of removing the money placed on this 
sheet depresses it sufficiently to permit of even the smallest coin being 
picked up with the utmost ease,—Not proceeded with. 

463. R. J. Deanuam, Redclif’ street, Bristol, ** Churns.”—Dated 21st February, 
1860. ° 


The butter churns that are in present use are the barrel churns, with 
ee | inside, and with a large bung-hole cut in one stave to put the cream 
, and to take the butter out when made; this churn is made of wood 
staves, and revolves ov a frame or stand by turning a handle, and there isa 
eal of trouble to keep the inside elean and sweet. This improvement 
consists in taking a part of this churn off, the side or one of the heads out, to 
allow the butter-maker the facility of putting both bands and arms in, or a 
scoop to take the butter out when made from the churn, The churn called 
the pump churn, which is now used with a long handle, works parallel, and 
very tiresome to work; the inventor intends to work with a revolving 
idle, to be turned with, and attached to, a metal or wooden top, which 
can be taken off when the butter is made, to remove the butter from the 
churn.— Not proceeded with. 

469. L. SaAuTTER, Avenue Montaigne, Paris, “‘ Improvements in the treatment 
of mica, and its application to the manufacture of reflectors, dc.” —Dated 
ist February, 186, 

This invention consists in giving to mica a coating of metal, such as 

_—, gold, palladium, or silver. In order to give this surface of metal to 

he mica, it is first coated with chloride of platina, gold, palladium, silver, 
or other metal dissolved in essence of lavender or other solvent, and is then 
subjected to an elevated temperature, by which a briliiant precipitate of the 
metal is obtained adhering perfectly to the surface of the mica.—Not pro- 


476. C. Scuimin, Lower Bebbington, Cheshire, ‘‘ Machinery for hammering, 
crushing, reducing, cutting, and mixing.”— Dated 22nd Feb, uary, 1800. 
On a revolving shaft the patentee fixes a large boss or centre plate, on 
which are linked, free to swing, a convenient number of arms; at the end 
of each arm he mounts a forge hammer or roller, as may be required for the 
purposes above stated. On rapid motion being given to the shaft, the arms 
are thrown out to a radial position by means of thecentrifugal force imparted, 
and the hammers are thus made to fall — an anvil conveniently placed, 
upon which is arranged the material to operated upon, When the ma- 
chine is required to operate upon stone blocks, for the purpose of cutting 
or dressing the same, the blocks are arranged to travel under the hammer 
or cutting tools, Fur the purpose of further crushing, reducing, and 
mix! materials operated upon as above described, he allows properly- 
sh. hammers or rollers to strike against or roll along the inner surface 
of a strong trough-shaped ring, made of such a size that the hammers, &c., 
cannot comple’ swing out to a radial position, but produce, as they 
soe revolve, a, ounding, rolling, and mixing of the material within the 
ju 


476. W. E. Newron, Chancery-lane, London, “ Digestors for disvolving 
quartzose rocks.” —A communication.— Dated 22nd February, 1960. 

Thisinvention cannot be described without reference to the drawings. The 
patentee claims fitting the digestor with a swinging scraper, whose shaft 
and arms constitute pipes or passages for the introduction of superheated 
steam into and among the charge. 

477. V. E. Lecourrun, Rouen, “ Filter."—Dated 22nd February, 1860. 

This invention relates to an improved system of filter. The principle 
upon which these filters act is to filter the water from the bottom upwards 
under the influence of pressure, which, in a great measure, aids the settling 
of the matters held in po to the bottom of the filter, also requiring 
less frequent cleansing and renewing of the filtering material. 

479. W. Symonps, Dunster, Somerstshire, ‘ Sely-registering thermometers.” — 
Dated 22nd February, 1860. 

This invention consists in the particular arrangements of the tube and 
fluids contained therein, whereby the thermometer is not liable to get out 
of order, and wherein the pivs or iudices used for denoting the maximum 
and minimum Le yy are returned or set without the employment 

usual in instruments where the maximuw and 





and contains mercury; 
tally along to form the maximum indicating part of the tube; upon 





the te, steel, or other suitable iudex is ; the t 
mercury a graphite, sae, in bemhe end 4. ex pleest — 
Ho > one air it occupies et 4 ge 

a 

$a tha oe or the t sncthes index le nied to 
indicate the mye empecniare, In some cases the and spirit 
pata Syed secs evkemeaecat 
i. agen no om by merely the instrument 





than is "y, these being done as well in running sand or new ground 

as in solid firm ground. These objects are effected in the following manner : 

The inventor proposes employing a cutting shield, of the form of the upper 

part of the tunnel or sewer, and supporting it by suitable framing, upon 

which are powerful screw jacks, myer g amecoe | or other suitable power, 
for the pur, of driving the said shield forward. The shield travels over 
rollers on the top of the frame, and can be made to travel in a straight 

4 rise, fall, or turn a course by means of such rollers,—Not proceeded 

with. 

493. R. A. Brooman, Fleet-street, London, ‘‘ An improved method of producing 
documents suitable jor bauvk notes and other instruments of value, in order 
to prevent forging thereof."—A communication.—Dated 23rd Fb: uary, 
1860, 


This invention consists in the employment of paper having an irregular 
surface, as ornamental pressed paper, or of paper manufactured with a 
movable or variable watermark, and upon these marked portions of the 

per some part of the desigu, as the vignettes, words, or denominations, 
is to be produced by the photographic process, either directly or indirectly. 
The inventor employs any of the usual modes for the manufacture of paper 
ofa — quality for, bank notes, checks, or other instruments, as the case 
may be, 

496. L. J. Luvisoun, Helmet-row, St. Luke's, London, “ Porte-monnaies, &c.” 
—-Dated 23d February, 1860. 

In carrying out this invention the i t factures or bi in 
@ piece, or into one article, two portemonnaies or receptacles, in such 
manner, and having the junction or pai to each such that each of 
the two sides or receptacles may be caused to drop, or fall upon, or against 
the other, somewhat bookwise, so that both would occupy only about the 
saine superficial space that one would do; and the article may be spread, 
extended, or opened out, with its sides flat, or nearly so, separated at their 
outer or further ends in a similar manner to the opening of a book cover.— 
Not proceeded with. 

497. F. Borssavu, Montigny-sur-Sambre, Belgium, ‘‘ Apparatus for the ex- 
traction of pit coul and other mineral products.”—Dated 24th February, 








1 . 

This invention consists of an improved apparatus, the object of which is 
to extract coal, minerals, and other substances from pits or mines without 
the use of ropes. The invention cannot be descri without reference to 
the drawing. 

501, J. Tuompson, Bilston, “‘ Improvements in the manufacture of iroy, steel 
ivon, and steel, and in the apparatus to be employed.” — Dated 2Ath 
February, 1860, 

The object of these improvements is to remedy the defects arising from 
the present mode of ‘‘ doctoring” iron or steel, that is, the admixture of 
manganese aud other ingredients with the metal whilst in the puddling 
furnace, By the present process the physic, as it is termed in the trade, is 
thrown in upon the metal in its liquid state through an aperture in the 
furnace doors at which the puddler works, and usually falls on the metal in 
lumps that destroy its soundness when cold by producing flaws or clogs. 
By these improvements the even distribution of the “ physic” over aud 
through the entire mass is insured. The inventor employs a special furnace 
door or at any convenient part of the furnace, so as no. to interfere 
with the operation of the puddler, at which extra door a workman insertsa 
ladle of peculiar construction, having a colander or grid-formed bottom and 
a covered top. This ladle contains the ‘* physic ” or doctoring ingredients, 
which are by this process sifted over the metal as it is in course of being 
puddled ; thus the whole of the metal is operated upon, and a sound ball 
free from all flaw or clogs is produced, The ball is then taken from the 
furnace and subjected to the action of a “ squeezed” or other equivalent 
apparatus, where it is worked under the tongs before it goes under the 
forge hammer, thus saving any staff mark or lap of metal in the bloom,— 
Not proceeded with. 

502. J. B. Howsun, Shefidd, ‘‘ Casing ships, batteries, and other structures for 
the purpose of resisting shot, shell, and otner projectiles." —Dated 24th 
February, 1860. 

This invention consists in the application of a casing of soft steel or other 
metal wire twisted or plaited into strands or ropes, or it is otherwise 
combined after a similar manner. This casing the inventor combines with 
plates of solid metal, and places it either on the mside or the outside 
th reof; or he uses the said wire casing without solid metal plates.—Not 
proceeded with. 


505. J. J. Barnanowskt, Chalcot-terrace, London, *‘ yg we in presses, 
es, ly adapted to the copying of letters.” — Dated 24th February, 1860. 
This invention consists in constructing presses in the following manner :— 
To the sides of a bed plate the patentee casts or fixes upright lugs, or 
forme the lugs by bending up a metal plate. In the lugs, and near the ends, 
are apertures for the reception of the axes of two eccentricrollers. Each of 
these rollers has cast on, or forme: in a piece with it, a lever, and when the 
ress is at a tsp que is not = d to be os the lever of 
rollers lies or folds down u opposite roller, A late 
or metal lined with ween ab corres) ing size to tbe bed 
held up from the bed plate, and in contact with the eccentric 
bands of elastic web or other suitable material 
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rollers being placed equidistant from the centre, and about midway from 
the centre and the end of the press at each end, causes the pressure to be 
equally distributed over the whole book or other article to be pressed. 


£03. 8. Warp, Batt » ** Sewing "=—Dated 24th February, 1860, 

This invention relates to a construction and arrangement of 
sewing hines for produci ordinary lock or shuttle stitch, whe: 
greater nicety of adjustment of the tension of the two threads is obtair ‘ 
with increased certainty of f According to this invention the lower 
thread is carried by @ spool contained within an eccentric thread box, 
which has a reciprocating circulation motion imparted to it by means of a 
rack and pinion and toothed wheel, the latter gearing into corresponding 
teeth made in the inner edge of the eccentric thread box. An inclined or 
tapered nose is formed on the thread box for the purpose of catching the 
loop of the needle thread and opening it for the passage therethrough of 
the lower thread. The thread box works round a fixed box in which is 
fitted a small tension plate, which is made to rise at the proper time and 
hold the lower thread against the under surface of the covering plate, which 
may be inlaid with a piece of leather or other soft material at that part, 
The rising motion of this — is adjusted with great nicety by 
means of an adjusting screw and inclined plane, so that the tension or hold 
on the thread may be regulated to any desired extent with great accuracy. 
A small stud or pin is passed vertically through the fixed centre piece or 
boss, and euters the covering plate. This pin serves the two-fold purpose of 
always keeping the lower thread on the proper side of the needle, and of 
holding the covering plate in its place. The proper tension of the needle 
thread is obtained by passing such thread on its way from the bobbin 
through the head of a screw, and one or more times round the groove of 
the thread of such screw. The tension is regulated by simply turning the 
screw more or less, which has the effect of increasing or diminishing the 
hold of the thread thereon. A small weight resting upon the bobbin is 
employed for slightiy r ling its m t. A suitable spring is used 
for taking up the slack of the needle thread. The feed motion consists of a 
roughened plate made in two parts, hinged to the lower end of a vertical 
feed bar which works both horizontally and vertically. The horizontal 
motion which moves the cloth is obtained from an incline on the needle 
slide, and the vertical motion for raising the plate from the surface of the 
cloth is imparted to the feed bar by means of a lever and tumbler, in 
combination with a wesser or tappet fixed to the needle lever. A second 
incline on the front of the needle slide, acting upon a suitable lever, brings 
back the feeder to its proper position, in readiness for the next stroke or 
stitch. Suitable cams carried by a driving shaft are employed for obtaini 
the various mo ts requi n the hi A ding to one arrange- 
ment, the stand of the machine may cousist of an openwork hollow pillar, 
screwed to one end of a hollow base plate, which contains a double-action 
treddle, worked by the heels only of the feet, the toes resting on a suitable 
support. This treddle gives motion to a grooved fly-wheel, round which a 
gut or band may be passed for transmitting motion to the cam shaft. This 
shaft may also be provided with a fly wheel and handle for working the 
machine by hand, and may also carry a clutch pulley for enabling the 
machine to be driven by power when preferred, 


507. J. H. Jonnson, Lincoln’s-inn-flelds, London, “‘ Reduction of friction 
in the working parts of machinery."—A communication. —Dated 24th 
February, 1860. 

This invention relates to a peculiar system or mode of converting the 
sliding friction of machinery into a rolling friction by the aid of certain 
peculiar constructions and arrangements of anti-friction rollers, and the 
surfaces upon which they rotate, and also to a peculiar system or mode of 
constructing the teeth of gearing for the obtainment of a steadier and 
smoother motion. In carrying out the first part of this invention, it is 
proposed to employ a suitable number of anti-friction rollers which are to be 
inserted between the two friction surfaces. ‘these anti-friction rollers 
may have either a cylindrical or a conical form, and they are provided 
with raised helical or conical threads, whilst the two surfaces between 
which these rollers are to run are provided with corresponding helical or 
—s grooves which the threads on the rollers gesr. This engagement of 
the threads with the grooves prevents the rollers from —s otherwise 
than in the desired direction, whilst 211 sliding motion therein is obviated. 
This portion of the invention is applicable in ail cases where revolving or 
sliding surfaces are in question, as for example, in axle journals, and the 
sa and bearings of machinery generally. Another pait of the 
nvention relates to the gearing of toothed wheels, whether spur gearing 
or bevel gearing, whereby a t ear or plete contact of the 
or teeth is maintained. In carrying out this part of the invention in 
practice the hereinbefore-mentioned threads or teeth and grooves are made 
alternately round the entire circumference of the wheels, so that each cog or 
tooth forms part of a helical or spiralthread. The invention cannot be fully 
described without reference to the drawings. 

512. T. Nortu, Oxford, “ Apparatus for receiving and recording votes by 
ballot.” —Dated 24th February, 1860 

This inveution cannot be described without reference to the drawings. 


. he. 


























THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


SLACKNESS IN THE InoN TraDE: THe TaLK on ’CHANGE: Mr. Henry 
Sparrow Commitied ; Messrs. Hickmans in the open Court: their Workpeople 
helping th l AS TnonmasTEn; How he lost his Money— 
ANOTHER IRONMASTER IN THE Bankguptcy Court—CoaL TRavz: Colliery 
Proprietor in the Insolvency Court: Miners, their Work and their Wages— 
GeveRaL Manuractuning Trapes—T#E Frenca Tarirr: Second Return 
of the Deputati B M Gas Coat anp Coke Company: Meeting 
— Extensive Roppery oF METAL FROM Messrs, Muntz— Sap MINING 
Accipents; Explosion of Sulphur: Carbonic Acid Gas. 


Nornine can be said more favourable of tue actual state of the 
iron trade than was contained in our report of last week. The 
period that has since elapsed has been characterised with more 
quietness than the previous corresponding period. The pig-iron 
trade is unmistakably in a state of considerable languor; and most 
of the malleable iron houses complain, but, with few exceptions, 
the continue in pretty general cperation upon orders for the supply 
of the home demand. The period, however, at which the terms of 
the French commercial treaty will come into operation is looked for- 
ward to with some amount of satisfaction, as likely to occasion a 
considerable increase in the demand from that part of the conti- 
nental market. Although there was very little relating immediately 
to busi to ion di ion at the weekly meeting of the trade 
at Birmingham yesterday and at Wolverhampton on Wednesday, 
yet there was no dearth of topics otherwise of interest to persons 
engaged in the iron and coal trade. Chief amongst these were the 
magisterial pr jing: d with the assault on Mr. S. 
Gritfiths, and the bankruptcy of the Brothers Hickman. On Tues- 
day, at the Birmingham Police-court, Mr. Henry Sparrow appeared 
upon a summons to answer a charge of assault preferred against him 
by Mr. Samuel Griffiths, of Wolverhampton. The case excited 
nore than ordinary interest. The complainant and defendant 
were in attendance, and both appeared suffering from the etlects 
of the recent encounter. Mr. Grittiths appeared in a weakly con- 
dition, with a large neckerchief round his mouth, and Mr. Sparrow 
had his arm bandaged and supported by a sling. The ordinary 
night charges having been disposed of, Mr. Wright said he appeared 
for Mr. Griffiths, to prefer a charge of assault against Mr. ee 
committed on the 6th instant, at Birmingham ; and the application 
he had then to make was that defendant should find bail for his 
appearance at the next Quarter Sessions, to answer an indictment 
for an assault upon Mr. Griffiths, with intent to do him grievous 
bodily barm. The facts of the case were these :—At about half-past 
two o'clock on the afternoon of the 6th instant, Mr. Griffiths was 
standing in the shop of Messrs. Mayou and Hollingsworth, High- 
street, when Mr. Sparrow passed by the door, and the parties just 
recognised each other. Immediately afterwards Mr. Sparrow 
entered the shop, and Mr. Grittiths was about to leave, when the 
defendant, taking a paper from his pocket, said to Mr. Griffiths, 
‘Read this letter.” Mr. Griffiths, in reply, said he did not wish to 
read the letter, and, without any provocation, Mr. Sparrow com- 
mitted the assault, the nature of which would be shortly described. 
Mr. Sparrow struck him severely in che mouth, then on both sides 
of his face, and his client was su uently knocked down, and fall- 
ing heavily upon the kerbstone his ribs and sides were injured, he 














became senseless, and his nervous, system had received a shock from 
which he was still suffering. It was subsequently found that several of 
Mr. Gritfiths’ teeth had been and some of them ere still 


in that condition. He (Mr. Wright) would consider it almost an 
insult to the bench to argue as to the case being one of grievous 


bodily barm ya by the act. It was so plain that their 
duty was direct simple, and when they heard his evidence he 
thought they would not hesitate to grant the application he had 
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As he (Mr. Wright) had previously stated, Mr. Griffith had 
— no oe for paths an attack, for he had not even spoken 
to Mr. Sparrow for a lengthened period. The alleged peuvent. 
and the only one that could suggest itself, was the issue of a circular 
containing a reference to mining operations in which Mr. Sparrow 
was concerned. Mr. Griffiths was a metal broker in W olverhumpton, 
and was in the habit of issuing trade circular, and in a recent 
publication he had remarked upon a certain iron company or part- 
nership in Wiltshire for whom Mr. Sparrow was acting as agent. 
If that notice in the circular had been the cause of the savage 
assault which had been committed, he could not imagine anything 
—from its inoffensive nature—less likely to have led to such a 
result. The only reference made was the following: “It is a 
fact to be lamented that new works are about to be erected at this 
moment in Wiltshire and other places, with a view of increasi: beg 
supply of pigs for the general market already glutted, and we think 
it only right to say that these undertakings must end in disappoint- 
ment to the proprietors having in view the present prospects of the 
ig iron trade.” The evidence supported the opening ; there was no 
urther defence than that the remarks in the “Circular” had 
irritated the complainant. The magistrates granted the application 
for committal, and accepted bail, two sureties of £50 each. 


Messrs. Hickman’s meeting was held on Friday in_ Birmingham. 
Mr. Bolton, solicitor to the estate, suggested that Messrs. Hick- 
man’s estate and effects should be vested in assignees or trustees 
under a deed of assignment, and that the estate in every item should 
be wound up Saonediotaly for the benefit of the creditors—a course 
which he thought far preferable to bankruptcy. The whole of the 
estate would be cae in this manner, and Messrs. Hickman would 
go out of it penniless. He was prepared with details, which, how- 
ever, he did not pro’ to enter into until he had heard what the 
solicitor of the Dudley and West Brontwich Bank had to say, to 
show that 18s. in the pound would be realised. The debts of the 
concern amounted to £71,000, in round numbers, and the assets to 
£45,000. He should expect that under an assignment such as he 
proposed, 1Us. in the pound at least would be realised. If ——s 
more could be got, or any good could be obtained, or any benetit 
would accrue from bankruptcy, Messrs. Hickman would be happy to 
comply with the wishes of the meeting, as it would be a godsend 
to them to go into open court ; but, in his opinion, it would be dis- 
advantageous to the creditors if the bank insisted on forcing Messrs. 
Hickman into bankruptcy. Unfortunately the Dudley and West Brom- 
wich Bank, who were the largest creditors, had served a summons 
upon Messrs. Hickman, who had filed an admission of the debt, and 
at the expiration of the eighth day from the delivery of the 

rocess, which would be on the morrow, unless some satis- 
factory arrangement were come to, Messrs. Hickman would 
commit an act of bankruptcy, and would have to be gazetted. 
The debts of Messrs. Hickman amounted to £71,810, unsecured ; the 
assets in debts supposed to be good were £1,086; the doubtiul debts, 
amounting to £22,997, were estimated to produce £521; loose stock 
at the ironworks, collieries, &c., £19,217 183. 7d. This was capable 
of being realised at once under an arrangement. The movable 
property at the Bilston Brook Furnaces was worth £7,0.0; that 
under Smith’s lease was valued at £4,900, less an instalment 
remaining to be paid of £1,800; surplus of properties, after 
deducting for incumbrances, £14,230. In reply to a creditor, Mr. 
Bolton added that the unencumbered property would realise £45 155. 
After some considerable discussion, a deputation was appvinted to 
wait upon the directors of the Dudley and West Bromwich Bank. 
They proceeded to the bank on the following day, and the bank 
declined to enter into the desired arrangement. pon this it was 
determined, on the suggestion of Mr. Knight, as agent for Mr. 
Bolton, the insolvent’s solicitor, that Messrs. Hickman, having 
virtually committed an act of bankruptcy by admitting the trader 
debtors’ issued t them by the bank, should on 
Monday withdraw their petition for private arrangement and go into 
open court. This course was proposed in order to save expense to 
the estate. On Monday, however, Mr. H. Wright (firm of E. and 
H. Wright), acting on behalf of Mr. Samuel Griffiths, metal broker, 
of Wolverhampton, who holds bills from Messrs. Hickman, attended 
the court and tiled a petition in bankruptcy for Mr. Griffiths, taking 
advantage in doing so of the act of bankruptcy already committed. 
After some discussion Mr. Knight, afier a brief consultation with 
Mr. Bolton, said he was informed that there were as many asa 
thousand workmen in the insolvent’s employ waiting to be paid, and 
to save trouble and expense he had no objection to an adjudication 
under Mr. Wright’s petition. The Registrar said this decision on 
the part of the legal supporters of the insolvents was very creditable 
to them. 


In connection with the above bankruptcy we extract the following 
from the local papers: —** Early on Sunday morning last, Inspector 
Adams and Police-consteble Langdon, being on duty at Tipton, met 
with two men who had in their possession a quantity of tea and 
other articles. Fiom the account they gave the inspector was 
induced to go to the works of Messrs. Hickman, and at what is called 
the Store or ‘Tommy ” shop, found a number of the men formerly 
employed in the works. ‘ihey were in the act of freely helping 
themselves to what the store contained. The reason for such a 
strange proceeding is said to be that wages are due to the men, and 
that they have, under such circumstances, ‘‘ helped themselves.” At 
all events, one of the men (the others got away) captured, whose 
name is William Whitehouse, and who was a boatman in the employ 
of the Messrs. Hickman, says that he took the tea and sugar for his 
wages, having been out with his boat for several weeks. Uchers of the 
men, have, it is said, received a quantity of scrap iron from the works 
under similar circumstances. When Whitehouse was brought-befure 
the magistrates, Mr. Bayley appeared on his behalf, and stated that 
his clieut had,tive weeks’ wages due to him, and that the taking away 
of the goods was a general move among the Messrs. Hickman’s work- 
people, which had been consented to by persons in charge, on account 
of the men not having received their wages. A remand for a week was 
ordered, and in the meantime as many of the others as can be identi- 
fied will be charged with the offence. The prisoner was liberated on 
his own recognisances. 


In the Birmingham Bankruptcy Court, a few days ago, Mr. E. H. 
Coleman came up for his certilicate. The assignees ofiered no oppo- 
sition. Mr. Knight, for the bankrupt, said the case was undoubiedly 
one of misfortune, and one which he hoped his Honour would con- 
sider one of, in the words of the Act, ‘ unavoidable misfortune.” 
The bankrupt was a surgeon of considerable practice and reputation 
at Wolverhampton, but in an unfortunate moment for himself he 
embarked in the trade of an ir ter in ion with a man 
named Brookes; and to that circumstance was to be attributed all 
his misfortunes. The amount he owed to his creditors was £2,835, 
and the assets he had to meet that amount were £514, £1,121, and 
£80 or £40, so that there was a deficiency of about £1,100. ‘There 
was also a possible liability to come against the estate of £1,000, It 
became, therefore, a question whether or not this new business was 
a mere speculation or adventure, This he submitted was not the 
case. When the bankrupt embarked ‘in the iron trade he had a sur- 
plus capital of £800 or £900, besides a practice more than suflicient 
for his wants. The amount he advanced to the firm was £2,041 in 
hard cash, and he was still liable for the large amount named. He 
trusted, therefore, that his Honour would grant a high class certi- 
ficate. After a few remarks from Mr. Hayes, who appeared for the 
assignees, but did not oppose, his Honour said the remarks he had 
made in the case of Payne would equally apply here, for £108 had 
been literally wasted in a private arrangement. With respect to 
the merits of the case, nothing could be more unfortunate than for a 
Surgeon to enter into the iron trade. It appeared that he had had 
to pay everything iu connection with that business. First of all be 
advanced £2,410 2s. 5d., and then had most imprudently rendered 
himself liable for £1,003. It was so clearly out of the business of a 
Surgeon to enter such a business as that, and so clearly wrong to 
— into a speculation of the sort, that notice must be taken of it. 


class, which would be 








therefore, receive a certificate of the third 
suspended for three months. His Honour 





afterwards, in consideration of the painful circumstances of the case, 
rescinded his order, and made the certificate one of the second class, 
but still suspended it for three months. 

In the Birmingham Bankruptcy Court, a few days ago, in re 
Thomas William Vernon, Bilston and Sparkbrook, coal and iron- 
master, was called on.—Mr. Knight, for the bankrupt, stated that 
three years since Mr. Vernon made an assignment of his property 
for the benefit of his creditors; but, as at that time his private debts 
were not taken into account, he now sought protection on their ac- 
count. He (Mr. Knight) had been personally acquainted with his 
affairs; in fact, was one of his creditors under the old arrangement, 
and he believed that he was a very unfortunate man. No opposition 
was offered, and the bankrupt received a certiticate of the second 
class. 

The coal trade rules rather dull, with the exception of thick coal, 
for which there is a good demand; but for furnace coal and Jumps 
the demand is not so good, the general consumption being rather of 
a meagre cbaracter on account of the large quantity of Durham 
coke of late having been used in their place. The various pits in 
the district, with some exceptional instances, are not at work more 
than three or four days per week. . 

In re Joseph Greenway, colliery proprietor, Dudley Port, was a 
case tried in the Staffordshire County Court, a day or two since. 
Debts, private, £262; partnership, £965; credits, none. Mr. 
Litchtield supported, and Mr. Barber opposed for the detaining 
creditor, on the ground that some statements in the insolvent’s 
schedule were not true, and that undue preference had been given. 
In the course of the insolvent’s examination, it appeared that the 
colliery of which he was formerly proprietor was the New Tividale 
Colliery, and that he was partner in another with a person named 
Shakspere. He sold the effects of the former colliery to a brother- 
in-law named Fletcher, who had been his doggy for several years, 
for £240. After the examination had proceeded at some length, and 
several errors had been detected in the schedule, Mr. Litchfield in- 
quired of the insolvent what he had done with the £230 he 
received for the colliery effects. The latter replied that he had lived 
ona part of it. “And what did you do with the renainder?” The 
insolvent hesitated for some time, and at length said he did not 
know—he could notremember. He had given his bills and books 
into the hands of Mr. Fernie, the accountant, who had made out 
the schedule for him. Under these circumstances Mr. Litchfield 
applied for an adjournment, but Mr. Barber asked his Honour to 
dismiss the petition. The petition was dismissed. 

At Longton Police-court, on Wednesday last, a discussion having 
a very important bearing came before the Bench, affecting the 

uestion of neglect of work by men engaged in mines, At the 
Hanley Police-court, on the 27th August, Thomas Davies, a miner 
in the employ of Mr. Sparrow, was charged with neglect of work, at 
the Oldtiela Colliery, Longton ; but on an allegation that the pit 
was unsafe to work in, the case was adjourned to the following 
Wednesday, in order that Mr. Wynne, the Government Insp: ctor of 
Mines, might make an inspection. At the adjourned hearing, after 
the inspection had been made, Mr. Wynne spoke of the pit as being 
palate safe to work in, even with naked candles, only a small 
quantity of gas having been found, and thatin one place. The result 
was that Davies was sent to prison for a month. r. W. W. Ward, 
who apppeared for the detence, having forwarded a communication 
to the Secretary of State in reference to the conviction and the unsafe 
state of the mine, especially alludes to the circumstance of an explo- 
siou having taken place in the same pit two days after the convic- 
tion. Mr. Rose was communicated with from the Home Office as 
to the statement forwarded by Mr. Ward, the Secretary of State 
desiring to be informed on the real state of the case. ‘The question was 
accordingly fully gone into on Wednesday last; Mr. Ward attend- 
ing to prove the allegations, and Mr. Stevenson being engaged on 
behalf of Mr. Sparrow. Mr. Wynne, the Government Inspector, was 
also present to assist in the inquiry, which it was decided should 
have reference to the explosion said to have taken place on the 31st 
of August, two days after the conviction. Mr. Ward called several 
men who were working in the pit two days after the committal of 
Davies to prison, to show that there had been an explosion, but their 
statements, which were of a very contradictory character, only went 
to show that the explosion, if any, had been caused by the firing of 
the powder in blowing down the coals, and that it was so slight as 
not even to blow the n»ked candles out, Mr. Stevenson and Mr, 
Wynne cross-examined the witnesses, but nothing was elicited to 
show that the firing of the gas was not caused by the tiring of the 
shots. At the close of the case, Mr. Ward stated that the man on 
whose evidence he chiefly relied was absent, and if he had not 
believed that the allegations contained in the letter were true, he 
should never have forwarded it. Mr. Rose then intimated that he 
should forward a copy of his notes to the Secretary of State, and that 
he saw no reason why the decision of the court should be altered. 
Mr. Wynne also intimated that le should feel it his duty to report 
thereon, and thus the matter terminated. 

The renewal of activity in connection with the manufacturing 
trades of this district is still visible in most of the leading branches. 
The fresh orders in, during the last week, have not been large, 
and manufactures have not too much to do; but they are 
still, most of them, fully occupied upon orders. At Birming- 
ham slackness exists in what are called the soft metal trades, 
and in most of the branches of fancy articles. The button 
manufacturers also complain of having had a bad season; 
but these are exceptional cases so far as relates to the present 
moment, though others might be named, but by far the larger 
proportion of the manufacturers have their workpeople making full 
time ; and the state of their order books is such that they are likely 
to remain in that position until the termination of the quarter. 
The fureign trade is again slack. Circumstances mentioned last 
week in the East India trade still operate to depress business with 
that quarter. The Bombay markets, especially, being amply 
supplied with hardwares of nearly all descriptions. The continen- 
tal trade is just now in moderate activity. There is also a 
steady trade with the western coast of South America. With the 
United States business is flat, and the system upon which that 
branch of the export trade is now done is such as to render it far 
less lucrative than poy to the merchants engaged in it. 

Messrs. Wagner and Fletcher, the deputation appointed by the 
Birmingham Chamber of Commerce to confer with the French and 
English Commissioners in Paris, on the subject of the new tariff on 
British manufactures, have returned to this town, the Commissiun, so 
far as relates to the tariff on metal and hardware gocd:, having con- 
cluded its inquiries. The final adjustment of the duties is ali that 
has now to be done, and, so far as we can learn, Messrs. Wagner and 
Fletcher are perfectly satistied with the result. After the lavour and 
anxiety these gentlemen have undergone, it is a fair presumption 
that if they consider the result one that will be beneficial to the 
manufaciuring community in this neighbourhood, the manufacturers 
themselves will have no reason to be disappointed, It is expected 
that in the course of a few days the report of the Commission, after 
receiving the sanction of the Emperor and the Queen, will be 
published, and the deputation will atterwards formally notify to the 
Chamber of Commerce the reasons which have induced certain classi- 
fications of articles. Whilst referring to the subject we may mention 
that we have good authority for stating thut the paragraph appear- 
ing in yesterday's Times, relative to the arrangements as to Sheffield 
cutlery, is to a great extent erroneous. 

The eighty-second half-yeariy meeting of the Birmingham Gas 
Light and Coke Company was held at their offices, Union-street, on 
Thursday, the 13th inst.,S. W. Lucas, Esq, the chairman of the 
company, in the chair, The report, afier referring to the steady 
progress and protitable busi of the pany, as detailed in the 
balance sheet, called the attention of the proprietors to the increased 
demand for gas, and stated that the directors had contracted for two 
more tanks on their spare land at the Windsor-street station. The 
shareholders were reminded of the recent call made for the remain- 
ing £10 per share on the last new ordinary shares, and informed 
that when such call was fully paid up, there would still remain an 
amount of 7} per cent. capital to te hamwed, equal to that alread 
created, and that it would be raised when the demand of the public 





for gas rendered it necessary. The usual maximum dividends were 
declared payable on Tuesday, the 25th of mber; and after a 
hearty, — of thanks to the chairman and tors, the assembly 
separated. 


Either on Saturday night or Sunday last no less than seventeen 
blocks of metal, weighing sbout one ton, were carried off from the 
extensive works of the Messrs. Muntz, French Walls, Smethwick. 
The blocks measure 18 in. by 14 in., and are 2 in. thick. 

Several serious pit accidents have been made known since our last. 
On Saturday afternoon an inquest was held at Willenhall, on the 
body of Benjamin Leege, a miner, who died on the previous da 
from burns sustained by an explosion of sulphureous air, on the ath 
inst., in a pit in Herbert's Park Colliery, Darlaston, belonging to 
Mr. David Jones. A scaffold had been placed across the shaft, 
eighteen yards from the bottom, that the bottom coal might be got. 
Deceased, with two other men, one of whom was named mache and 
lives at Darlaston, went down to work on the morning in question, 
and began to work after William Hartshouse, the butty, had exa- 
mined the place with his safety lamp, and found no sulphur. Shortly 
‘afterwards, however, an explosion happened, severely burning the 
deceased and Smith. The explosion blew off the scaffold, and deceased 
was precipitated into the “ a or water well at the bottom of the 
shaft. He was got out by William Parton, a sinker, who descended 
the shaft for this purpose, Before his death he said that shortly 
after his candle was lighted, he saw the sulphur playing round it, 
and immediately afterwards the explosion happened Parten dep 
that he had never previously known sulphur to be in the pit, but 
stuted that he had since ascertained that it collected in the sump. 
Neither this witness nor Hartshorne, the butty, could account for 
the accident on any other su»position than that the snuff of a 
candle had dropped through the scaffold into the sump where the 
sulphur was, aud Smith had said that a candle was lighted after the 
butty went up. Hartshorne, in reply to the coroner, said he had 
seen Smith that morning at Darlaston, and did not think he could 
recover. Notice had been given to the Government inspector. There 
was no stated allowance made at this colliery to the widows of 
deceased workmen, but a subscription would be made towards the 
expenses of the deceased's interment. ‘he coroner said that at 
most collieries it was now usual to allow the widows 6s. a week for 
six months, and that was quitle little enough. After ascertaini 
from deceased's widow that she had had eleven children, and tha! 
tive, the youngest of whom was only six months, were now dependent 
upon her, the coroner desired the butty to make known the woman's 
destitute condition to Mr. Jones. The jury returned a verdict of 
“ Accidental death.” 


On Friday morniog, Edward Hayman, thirty-six years of age, 
and a youth named Thomas Bates, descended a new shaft, about 
16 yards deep, at the colliery of Messrs. Mannix and Bates, at Lane 
Head, Willenhall, and on arriving within two or three yards from 
the bottom they were seen by the banks-girl to fall from the skip, 
Assistance was promptly rendered, and it was found that Hayman 
had fallen into the sump, which, however, was dry, and Bates upon 
the scaffold. They had been rendered insensible by imbibing car- 
bonic acid gas, which floated into the shaft from some old workings 
that had previously been supposed to be properly secured. Bates 
has recovered, but Hayman died from the effects of the pas. The 
shaft was all right on the precedin, night, and unfortunately, before 
d ling, the d 1 neglected to lower a lignted candle, which 
would at once have shown the preseeve of the noxious gas. This 
precaution they abstained from taking, and thus risked their lives in 
order to escape exposure on the bank to a shower of rain which was 
just coming on. 


On Saturday evening, about six o’clock, an accident occurred at a 
stone pit belonging to the Messrs. Bagnall, near to the Birchills 
Furnaces, near Walsall, by which Patrick b gnen, aged sixteen, 
lost his life. Deceased had been at work in the pit, and was, with 
four others, ascending the shaft, and the skip had reached the top, 
but there was a delay in pushing the wagon under, owing to the 
ordinary banksman not being y- The wagon was, however, at 
length pushed under, and the four men got off the ski safely, 
Deceased was the last to get off, and just as he had placed one foot 
upon the wagon and the other upon the top of the pit, the men at 
the wagon pulled it back, thereby causing deceased tu overbalance 
himself and fall, He held on to the corver of the pit frame for a 
few seconds, but was not able to retain his hold long enough for 
assistance to reach him, and he fell to the bottom of the shaft, and 
was killed on the spot. 

On Tuesday last an errand girl at the Wednesfield Heath Colliery, 
near Wolverhampton, pushed a skip to the pit’s mouth. It fell 
over, dragged her with it, and she was killed. It was not her 
business to move the skips. 














NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 
(From our own Correspondent.) 


New Packer Seavice serween HoiyaeaD and Dustin — Liverroot 
Topics: Lxtraordinary Growth of the Trade of the Port; Report on the 
Channels: Tryng Steamships in the Docks, dc,—Lexnos, Baaprosp, ano 
Hairax Juycrion RaiLway ; Consumption of Coal instead of Coke for Loco- 
motives: The Coal Trade—Tue Souru Yuansuine Distaice : Slate of Trade 
at Sheffield: Termination of a Colliers’ Lock-out—Paorosep Rauwat 
BeTWeen BeveRLeY snp Manker Weigntos —Formation oy a Corrom 
Company aT Mancuester; The Cotton Resourc:s of Queensland —TRiaL oF 
Reapine Macuines in YorKsHiak — Parosecrep RaiLwaY THROUGH THE 
RirPonDEN VAsLLex — ALUMIniuM—Borpea Unton Rauwax: Details of 
the Works — New Docks proposep rok Tue Tyne: Presentation of Mr. 
Ure's Report — Watenwonss at Sracping — Raitway CouLwion NEAR 
Mancugsres. 


Tue new packet service between Holyhead and Dublin, which hag 
been some time in contemplation, will commence on the Ist of the 
ensuing month. Three of the four vessels to be placed on the lines 
viz., the Ulster, Munster, and Connaught, have been constructed for 
the City of Dublin Steam Packet Company by Messrs. J, Laird, 
Sons, and Co., of Birkenhead; and the fourth, the Leinster, by 
Messrs. Samuda Brothers, of London, These steamers must not be 
confounded with those of the same names recently constructed for the 
Galway line by Messrs. Palmer and Messrs. Samuelson. The 
engines of the Ulster and Munsier have been built by Messrs. James 
Watt and Co., of Birmingham; and those of the Leinster and Con- 
naught by Messrs. Ravenhill, Sulkeld, and Co., of London, The 
Leinster has now been some weeks on the station; the Ulster madea 
trial trip to sea on Monday with the Government officials on 

and, uuless some objection is raised, will be set to work without delay. 
The trial of the Counaught is to take place to morrow pepe 
Stokes Bay; and the Munster wili be ready for sea in two or three 
weeks. As the service will be commenced at an unfavourable period 
of the year the result of the working of the steamers is reg: 
considerable interest. 


Turning to Liverpool, we may give some additional illustrations of 
the trade of that port, from a tabular statement of the revenues 
arising from the various docks. From June 25, 1859, to June 23, 
1860, the total tonnage which entered the docks was 4,252.299 tons, 
The amounts received in dues from the ditferent branches of trade 
may be classitied as follows:—Kast Indies, £52,986; New South 
Wales and New Zealand, £5,841; west coast of South America, 
£12,401; Brazils, £15,044; West Indies and Gulf of Mex 
£17,083; United States of America, £171,040; British America 
Newfoundland, £26 226 ; west coast of Africa,£7,498 ; Mediterranean, 
£38,656; ports in the Baltic, £5,801; ports, £24,076 ; 
coasters, £30,629; total, £417,286. Taking into account the steamers 
not entering the docks, and vessels in the Garston, 
Duke's Dock, river, Cheshire shore, &c., the total tonnage is 
4,697,238 tons. The largest recei 
Bramley-Moore Dock, namely, £44,185; the Huskisson Dock, 








which ranks next in the list, produced £40,723. The lowest amount 
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£529, was received from the Salisbury Dock. From the Birkenhead 
Dock the amount was £4,145. A statement of the dock and light 
dues shows that for the past year the amount received from vessels 
in the foreign trade was — sailing vessels, £161,787; steamers, 
£30,861. Coasting trade — sailing vessels, £9,031; steamers, 
£22,469. The tonnage at Runcorn produced £638. These figures 
show a steady and progressive increase in the trade and prosperity 
of the ports—a progress further borne out by a statement made by 
Mr. Horsfall at the Chamber of Commerce, that while, during the 
past a the value of the exports of London had increased 
£1,349,000, those of Liverpool had in the same time increased 
£11,000,000 in value. At the last meeting of the Dock Board the 
proceedings comprised a report by the marine-surveyor on a partial 
survey of the northern channels, just completed, which, he said, 
showed that the changes which had of late years been operating 
there continued to progress in the same direction as hitherto, result- 
ing in a further improvement in the depth and width of the Queen’s 
Channel, and a partial silting up of the Victoria Channel, which, 
although narrower, presents an increased depth on its inner bar. 
The Queen’s Channel bar, between the 12-foot lines, has narrowed 
by nearly one-half since the survey of last year, the range of depth 
on the remaining part of the bar being as before, from 10 ft. to 12 ft. 
In the Victoria Channel the depth on both the outer and inner bars 
now ranges from 14 ft. to 16 ft. The report concluded by recom- 
mending certain alterations in the buoyage of Hilbre Swash, which 
were rendered necessary by these improvements in the channels, and 
which the committee had agreed to. The proceedings were con- 
firmed.—A report was presented from Mr. J. B. Hartley relative to 
the trial of steamships’ engines at full speed in the docks. It dis- 
approved of any departure from the regulations laid down by the 
board on the 20th of June, and said that if any change was to be 
permitted, he thought the least risk would be incurred by placing 
the steamer in the Huskisson Dock, with her bow to the south pier, 
when working her engines ahead, and reversing her when the engines 
were reversed. After some remarks deprecatory of the proposed pro- 
hibition, Mr. Laird expressed his opinion that acting on the present 
recommendation would have the effect of driving trade away from 
the 7 aah railway between Birkenhead and the northern district 
of Wirrall is projected. 

At the half-yearly meeting, on Friday, of the Leeds, Bradford, 
and Halifax Junction Railway Company, the report read from Mr. 
Rouse, the ] tive superintendent, stated that the company’s 
engines are in excellent working order, and that a considerable 
saving has been effected in the | tive ——- by adapting 
the engines to burn coal instead of coke. The chairman (Mr. E. 
Akroyd) said the increase of mineral and coal traffic was peculiarly 
gratifying, because it tended to bear out the sanguine hopes of the 
= of the company when they projected the Gildersome 

ranch. They might assume that the revenue would grow eve 
half year from two causes. In the first place, as he had told the 
shareholders before, the coal fields nearer Bradford were becoming 
every year more nearly exhausted, and coals must, therefore, be 
year by year brought in greater quantities from distant coal fields 
over their line. Next, as mills and houses increased in Bradford 
and the immediate districts, there would be an increased demand for 
coal. On the Ist of April they ceased to become dealers in coal, and 
had become carriers only, and there had been a material increase in 
the tonnage of coal since they adopted the new system. In the first 
half year of 1859 the tonnage of coal ameuaiel to 79,342 tons; in 
the last half year, ending December, 1859, the tonnage amounted to 
91,782; and in the half year ending June last, the tonnage had 
risen to 111,960. The directors had found it reer | to order two 
new engines, which would be ready by the middle of October. 

An improvement in the American advices is at last reported at 
Sheffield. In Rotherham there is a fair trade doing ia all branches. 
The malleable iron and steel ironworks are all reported as very busy. 
The ironfounders have had rather less to do, but none can be said to 
have been slack. ‘The manufacture of rolls for the Sheffield trade 
is developing itself —n- 

A lock-out, which has continued some time among the South 
Yorkshire colliers, may now be considered at an end. ost of the 
men have now recommenced work. 

An effort is being made to secure a railway between Beverley and 
Market Weighton. 

A meeting of considerable interest and prospective importance 
was held at Manchester on Friday to promote the formation of a 
cotton company, the object recommended being the establishment of 
a model farm in the East Indies for the cultivation of superior 
cotton for coarse ——, and another model farm in Australia, 
where all cottons of the Brazil, Egyptian, and Sea Island qualities 
can be produced. The chairman was Mr. Bazley, M.P., who had 
summoned the meeting, and who has taken an honourable and active 
interest in the question. Mr. Bazley’s speech was an interesting 
resumé of the well-known position of the cotton manufacture as 
regards the supply of the raw material. The hon. gentleman 
estimated the amount of capital engaged in this important branch 
of the national industry at £150,000,000, and stated that, at the 
present time, 33,000,000 of spindles were used in the pro- 
duction of cotton yarn, and looms to a corresponding extent. 
Any adverse influences at work in the United States might occasion 
most disastrous embarrassments, and the time had arrived for more 
active efforts than had hitherto been put forth in the matter. Mr. 
Bazley denied that as good cotton could not be grown in the East 
Indies as in America, and contended that with improved cleaning 
machines and gins, cotton would come from India as clean as ever 
it came from the United States. The hon. member next glanced at 
the cotton growing resources of the new colony of Queensland, 
Australia, and stated that he had received hopeful advices as to the 
success of the recently formed ‘* Maryborough and Wide Bay Cotton 
Growing Company.” The company calculated upon having fifty 
acres of cotton planted during the ensuing season, and hoped to be 
able to send fifty bales to England next year. From information 
which he had obtained, he believed that land in Australia was 
capable, at the present prices of cotton, of yielding a return of not 
less than £30) per statute acre, perhaps £40. If an association were 
formed, perhaps they could not do better than take a number of 
shares in the Joint Stock Company already formed there, because it 
could at all events conduct the experimental farm for them. In 
Australia there were resources for the supply of the better qualities 
of cotton to an almost indefinite extent; but these resources were 
lying dormant for want of capital. He felt great difficulty in com- 
mending a new project to his friends in business, because on many 
occasions they had answered him that it was their business to con- 
sume cotton and not to grow it. But when they saw this great 
industry in such a questionable position, with respect to the supply 
of the raw material; when they recollected that the consumption 
would shortly reach 50,000 bales per week; when they remembered 
in what foreign schemes British capital was employed, he thought 
some at least amongst them would be willing to remove from the 
trade the stigma (in reference to the slave trade), which he believed 
rested upon it at present. Other s ers addressed the meeting to 
the same effect, and the formation of the proposed company was re- 
solved on. Mr. per a ep doubts whether the general yield of 
cotton in India coul made equal to that of the United States or 
Australia. 

A trial of reaping machines, adjourned from the last meeting of 
the Yorkshire Agricultural Society, has taken place in two wheat 
and barley fields at Darrington, near Pontefract. Upwards of a 
dozen reapers competed. ‘The first prize, £20, was awarded to 
a two-horse machine made by Messrs. RK. Cuthbert and Co., of 
Newton-le-Willows, near le, which obtained the prize at the 
last meeting of the Royal Agricultural “_ and has received 
prizes at every show where it has competed. The second prize was 
awarded to Mr. Beckwith’s machine, Ripon. After the trial a large 
gers y of gentlemen dined together at the Crown Inn, Darrington. 

n the course of the post-prandial proceeding Mr. Morton, one of 
the judges, said that the first prize had been awarded to Mr. Cuth- 
bert, who had fairly earned it by the simplicity of his machine, its 
cheapness, and its excellent performance both in the first and second 

in wheat and barley, As for the second prize, he anticipated 











that many who were acquainted with the performances and reputa- 
tion of Messrs. Burgess and Key’s and Wood's machines would 
be disappointed when they learned that the second prize had not 
been awarded to either. He and Mr. Wells considered that the 
fairest way would be to give both prizes to machines which proved 
best capable of executing their duties, and they had accordingl 

iven the second prize to Mr. Beckwith’s (of Ripon) machine, whic 

ad certainly displayed unusual excellence of work in a portion of 
the trial field that was very much laid, and which performed excel- 
lently among the crop of barley. The machine was also a very 
cheap one. The other decisions were an award of high commenda- 
tion to Messrs. Burgess and Key’s machine for its performance in 
the barley field; and one of commendation to a machine by Coates, 
of Millenham, for its performance in the wheat field. 


A project has been started for a railway through the Ripponden 
Valley. It is proposed that the railway shall branch out of the 
Lancashire and Yorkshire line at Sowerby Bridge, then traverse the 
south bank of the Ryburn, through the townships of Norland, 
Barkisland, and Rishworth; thence by Booth Dean to Blue Pits. 
Manchester is distant from Sowerby Bridge 27} miles by the Lanca- 
shire and Yorkshire line, but through Ripponden it would be only 
20 miles. The manufacturers are all but unanimous in favour of the 


improvement prepared by the same gentleman. The rt is too | 

for reproduction in thie it of THE inneneaiens and =a 
— is one of considerable importance and general interest, we 
P' to give it in extenso elsew As other northern 
matters, it may be interesting to add that the Newcastle Gas Com- 
pany declared a dividend at their annual meeting of 7 per cent. The 
report detailed the year’s operations, and announced the completion 
of the large establishment at Elswick, into which it was stated by 
the chairman that apparatus had been introduced which would sup- 
ply the town, not only with any quantity of gas, but with gas of 
unexceptionable quality. 

Waterworks are about to be carried out at Spalding, in Lincoln- 
shire. Mr. Brydone, of the Great Northern, is engineer. 

On Monday morning a serious collision occurred at the Ordsal- 
lane station of the London and North-Western Railway, apparently 
through the carelessness of the driver or the fireman of an engine 
aenens —, pega Sheftield, .~ ae ae 

m, 'e e 6.30 a.m. train from Liverpoo vi 
Ordeal Station at 8.10 a, exttached to it was a third class 
carriage belonging to the Manchester, Sheffield, and Lincolnshire 
Railway Company, containing passen, for their line. This 
carriage was uncoupled in order to be taken over the branch line to 





new railway. Preliminary steps are being taken as to the t 
of traffic passing through the valley, &c. 

The Newcastle Chronicle says:—‘ We are informed that aluminium, 
with its compound, aluminium bronze, is now manufactured by 
Messrs. Bell Brothers, of mreemoue Sye (the sole licensees 
of Great Britain, under Professor Deville’s method), the pro yrietors 
of Clarance Ironworks and other large manufactories in the districts 
of the Tyne, Wear, and Tees. This new branch of metallurgy is 
attracting great attention from the extent of its application. 
Aluminium and aluminium bronze possess in their qualities of 
strength, lightness, incorrodibility, and beauty, powers of adapta- 
tion to engines of war and the instruments and ornaments of the 
peaceful arts.” 

The works on the Border Union Railway are making satisfactory 
progress, and the following details will, no doubt, be found interest- 
ing :—The works commence at the Hawick end, about a quarter of a 
mile from the intended point of junction at the present North 
British station. Here a strong whinstone bridge has been thrown 
over the Jedburgh-road, and the embankment has been carried 
several yards to the north side. This embankment is to be continued 
till it meets a bridge over the Teviot, close by the railway station. 
From the Jedburgh-road bridge, all the way along the south side of 
the town for about a mile and a-half, the line may be said to be com- 
pleted, with the exception of two spots where some houses have to 
be removed. These are, of course, allowed to remain standing as 
long as possible. A heavy and deep rock cutting on the hill wken 
the first sod is cut is in active progress, and seems to be about three- 
fourths cleared. Beyond this is a massive viaduct of six arches over 
the turnpike road and river Slitrig. It is almost completed, and is 
58 ft. above the lowest point in the bed of the river. The earthworks 
for two miles farther are very forward, though they are generally 
very heavy. A second viaduct at Barns Burn, of four arches, 35 ft. 
span, has been commenced. In all the heavy cuttings on the Hawick 
contract, 6} miles long, a beginning has been made. On thenext, the 
Whitropecontract,4} miles long, the earthworks are well advanced, and 
a large viaduct of fourteen arches, 40 ft. span, and averaging 30 ft. in 
height, is about to be commenced. There is a tunnel on this contract 
1,160 yards in length. Five shafts have been sunk to the required 
depth, and all have been headed and a fair beginning made with the 
excavations at every available point. The most northerly shaft has 
been worked out to the opening in the hill side. The severe winter 
of 1859-60 interfered much with the works on this portion of the 
line, as the shafts were so frequently flooded with water. But for 
this operations would have been further advanced, but as it is the 
are very satisfactory. Emerging from the south end of the tunnel, 
the line crosses the road to Castleton on a bridge already commenced, 
and Whitrope Burn on a barrel culvert. Here the third or Riccarton 
contract — It is rather less than 3} miles in length. Its most 
noticeable features are a very heavy cutting, 960 yards in length, 
and 67} ft. at the deepest point, and a high embankment over a 
ravine at the bottom of which Laidlehope Burn runs; the greatest 
height of the embankment is 974 ft. The cutting is about one-third 
finished. The culvert below the embankment is about half finished, 
but the earthwork is yet to fill in. Some fine limestone is got on 
this contract, The Border Counties Extension is to join the line in 
the neighbourhood of Riccarton. The works on the Border 
Counties are being rapidly proceeded with. The Hermitage 
contract is the next, 6} miles in length, and extending to 
the village of Newcastleton. The earthworks generally are 
fully more than half finished, while towards the south end the 
permanent rails are Jaid. ‘There are several bridges on the contract, 
some of which have been completed, while others are in progress. 
The beginning of the Newcastleton contract, 3 miles long, is com- 

leted, and the permanent rails laid. A skew bridge over the 
anobie-road is completed, and another of four arches over the river 
Liddell is well forward. From this bridge to Kershope Burn the 
works are nearly finished. The Penton contract, commencing at 
Kershope Burn, is 6} miles long. The works have been commenced 
at several points towards the Kershopeend. At Penton there is a 
cutting of 46 ft. at the greatest depth, and an adjoining embankment 
of 56 ft. at the greatest height. Little has been done north of 
Penton, but the works are of such a light character that they can 
soon be executed. The contract is the easiest on the line, there 
being little more than 100,000 cubic yards of cutting over its whole 
length. Coal is to be found in this neighbourhood, which, it is said, 
the lord of the manor, Sir James Graham, M.P., will have worked; 
there are also fine beds of limestone in the immediate vicinity. The 
Netherby contract, extending to Longtown Bridge, is 4§ miles in 
length. The cuttings are mostly ready for the rails, while in some 
laces they have been laid down to where the line crosses the Esk. 
e Esk is to be crossed by an iron girder of five arches 62 ft. 
span. The bridge is being proceeded with, though great difficulty 
was experienced in getting one of the piers founded. At the further 
end of the contract the permanent rails are laid down. The Langholm 
branch, 6§ miles, a portion of which is included in this contract, 
crosses the Liddell near the junction with the main line on a viaduct 
of nine arches, 27 ft. on the square, 44 on the skew, at an angle of 
nearly 54 ~ on acurve of 4 furlon The arches will average 
54 ft. in height, and the structure will, when completed, be a very 
handsome one. A great portion of the branch is ready for ballasting 
and laying the permanent rails, as is also another branch of 3 fur- 
longs to the Canonbie colliery, which strikes off from it. The Car- 
lisle contract, 8} miles long, extends from Longtown Bridge to the 
junction with the Port Carlisle Railway. The Esk is to be crossed 
at Longtown by a level iron girder bridge of seven spans, each 66 ft. 
The bridge is approaching completion. All the — on this contract 
are finished, except one near Carlisle, which is still being worked. 
There is to be a bridge of six arches across the Eden. The stone 
piers are all up; the arches are to be of brick. A locomotive is at 
work on this contract, and crosses the Esk on a ie wooden 
bridge. The road at Longtown Bridge is to be raised, and the line 
crossed by a stone bridge. The Gretna branch, 3) miles long, in- 
cluded in this contract, is finished, and material for the construction 
of the line has been brought along it by locomotive power for some 
time. It leaves the main line at Longtown Bridge, and joins the 
Caledonian in the neighbourhood of Gretna station. 

The long-expected — of Mr. Ure on the pro new docks 
at the mouth of the Tyne was submitted to the Tyne Commission 
yesterday week. Mr. Ure, whose report evidences great reflection 
and ability, discusses the most suitable sites, and gives a qualified 
preference to the Low Lights over the Coble Dean and South Shields 
scheme. The report is to be printed, and circulated, with plans of 
the proposed docks, oe shipowners, coalowners, and others 
interested in the work ; and the commissioners will proceed to take 


the my into further consideration at their next monthly meet- 
ing. The commission will probably apply for an act to construct 
docks where Mr. Ure has suggested, and for a general scheme of river 





the London-road station, and the remainder of the train proceeded 
to the Victoria station. The Sheffield carriage remained on the 
line waiting for the Sheffield Company’s engine to come from the 
London-road station to fetch it. The engine arrived about 8.30 
o'clock, and the driver jumped off at or near the station, leaving the 
fireman in charge. The latter drove the engine to the line where 

e i was waiting, but approached the carri at a speed 
which was evidently too great. At the same time the 7.40 a.m. 
passenger train from Newton Bridge, due at Ordsal-lane at 8.27, 
approached on the other sid¢ of the o— at a slackening speed. 

he driver of this train perceived that the Sheffield engine was 
coming too fast, and immediately reversed his own engine. The 
Sheffield engine struck the carriage so violently that it sent it with 
much force against the engine of the Newton Bridge train. The 
rebound of the buffer-springs sent the carriage back Lor upon the 
Sheffield engine, which, being still in motion, propelled it forward a 
second time against the Newton Bridge train. Both the engine and 
the carriage being at last brought to a standstill, the latter was 
—— and found to contain nine passengers, six of whom were 
inju 
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British Metals are quoted Free on Board; Foreign in Bond. — Extra 
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Ratis.—There has been a better demand of and the market may be 
considered firmer; prices, however, remain as before, viz., £5 5s. f.0.b. at 
the Welsh ports for ordinary tions and early delivery. 

Sootcn Pie Inon.—Since our last report a good business has been done 
in Warrants, prices fluctuating between 51s. and 5is. 9d. the market 
closes firm with sellers at the latter rate; buyers 51s. éd. cash, three 
months open 52s, 6d. per ton. 

SPELTER continues flat, some few sales reported at £20 5s. on the spot. 

Coppsr firm at the advance noticed last week. 

Tin is also very firm, and higher rates are not improbable for English. 
Banca is quoted higher in Holland, and cannot be had here under £137; 
fine Straits command £1382 per ton, 

Tin Puates.—More inquiry. 


September 20, 1860, 


MOATE and CO., Metal Brokers, 
65, Old Broad-street, London. 
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SCOTCH PIG IRON REPORT 


No. 1 Gartsherrie.. ., 558. Od. f.0.b. Glasgow. 
» 1 GMB, 4. «se 50s, 6d. 20 do. 


» 3 Do. cc eo 60s. Od. e do, 
M: Nos. Do. «. .. 508.84, 4 do. 
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co cc co co co £4 28, 6d. Nett cash. 


Giaseow, September 19, 1860. © 
The Pig Iron Market remains in a com; ively inacti 


quantity of iron changing hands for speculative is quite trifling. 
oO steady at bla 1d. cash, an advance of 3d. per ton was gradually 
and to-day the nominal quotation is 51s. 44d. 
meets with a fair but are still scarce. 


et Se eae Se tons against 9,208 tons in the same week 
ear, 
. Suaw, THOMSON, AND Moone, Metal Brokers, 
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ON PUDDLING. : 
By Joun Prayer, Blast Furnace Manager. 
. ONE of the most important operations in the manufacture 
of iron is that called puddling, the theory of which is gene- 
rally but little known in practice, and fewer skilled work- 
men are used to perform the work than in any other single 
manipulation in the trade. 

At too many ironworks, any man who can stand heat and 
hard work will make a puddler. The pig-iron is thrown 
into a shapeless furnace, in which it is melted, stirred about 
a short time, and taken out in masses to be squeezed into 
oblong blooms, rolled into puddle bars, and then converted 
into rails or merchant bar; these, on falling on the ground, 
frequently break in pieces, the blame of which is laid to the 
pig-iron or coal, but seldom to the puddling or the puddler. 

This paper is written with a view of showing satisfactory 
results, based on theory, and the practice of some foreigners, 
who have given the greatest attention to the subject ; and 
who have published the result of their researches in France 
and Germany, to which is added the experience of the 
writer. 

Puddling, in the general acceptation of the term, is the 
converting of cast iron in a reverberatory furnace into 
malleable iron, or steel, according to the manipulation. It 
is performed in two ways —one, in a furnace with a sand 
bottom, with solid brick sides, in which refined metal or 
white pigs are melted, and stirred alone until they weld 
into balls of malleable iron. The other method is the melt- 
ing of grey pig iron very fluid in a furnace with an iron 
bottom and sides, in contact with a slag of such consistence, 
properties, and temperature, that the iron, after bein 
melted, will be — in the slag in small globules, an 
in this state may, by stirring, be washed of iis impurities, 
previous to its losing its carbon, to the degree necessary to 
form steel, granular, or fibrous iron. 

It has generally been observed by the writer that the 
paddling operation is carried on with the greatest success 
where coal or fuel is the most expensive, as more attention 
is then paid to the construction as well as to the working 
of the furnace. In situations where coal is called cheap, 
not only is much fuel wasted, but the furnaces are not well 
proportioned to economise either fuel or iron. 

The observation of an American writer may here be 
repeated with regard to puddling, viz. :— Perhaps in no 
manufacture is rational and skilful management so indis- 
pensably an element of success as in that of iron; hence 
the difference of success between different individuals 
where locality and materials have been equally favourable. 
Neither education nor superior means is a guarantee of 
prosperity. A vigorous application of the reasoning facul- 
ties alone will insure victory in a close contest of compe- 
tition.” 

We will proceed, first, to give a detailed account of steel 
puddling as conducted in the Loire district, and afterwards 
the various methods used at different works in France, 
Belgium, and Germany, with the comparative cost of manu- 
facture, all comparison with the works in England being 
purposely avoided, 

It is only six or seven years since the steel puddling took 
an important place in the manufactures. One can, indeed, 
say, that its origin may be dated about the year 1845, 
when, also in the Loire Department, puddling in boiling 
furnaces (fours bouillants) grey charcoal iron, without being 
first refined, was iemehent. These furnaces do not make 


a tough soft iron, but hard and granular, its texture being | P© 


nearly like the steely iron produced by the charcoal refinery. 
The operation is carried out with a smaller and deeper 
hearth than is usual in the common puddling furnace, and 
with an addition of hammer scales and rich slag. From 
this method to steel puddling was only one step, which was 
made in the year 1851-2 in the steelworks in Westphalia. 


It appears, however, as if there steel puddling had been 
considered as a task of itself, which without connection with 


for the manufacture of steel are the following :—white 


stallised or grey pig from Savoy and the Istre, pig from 

elik (generally grey and mottled), from the works at 
Toga and Sollenzara, in Corsica, and some other sorts from 
Franche Compte and Berri. The furnaces on the east 
Pyrenees lately sent some pig to the works on the Loire ; 
and trials have been made with iron from Styria and the 
Rhine, and even Swedish iron. Generally the same sorts 
are sought after that were formerly used in the steel pro- 
cess (with blast and charcoal), rich in manganese, and free 
from sulphur and silicum—a hot working iron, like the 
grey pig from Bona (Algiers), Corsica, and the Isera, being 
particularly favourable. As an example, we will describe 
the puddling of one charge, which consisted of 160 Ib., 
from Allelik, grey, and full of graphite, 240 lb. from 
Sollenzara, grey mottled pig. 


FIRST PERIOD—CHARGING THE FURNACE,« 


When the furnace has not been at work the bottom place 
is first “ fettled” with scales and scrap, and the sides and 
bridge are carefully lined with rich slag; the fire is then 
raised, until the = fw is caked together. After working 
a 12-hour “ shift” the bottom must be repaired, to keep it 
as smooth as possible, and for this purpose from 3 cwt. to 
13 ewt. of slag is required. When the bottom is ready, 
and the furnace fired to a white heat, about 4 cwt. of ham- 
mer scales are thrown in. The quantity is not always the 
same, but altered according to the quality of the iron. If, 
for instance, white pig is used, which is in itself inclined 
to produce rich slags, then 30 lb. to 40 lb, are sufficient ; 
but if rich grey, containing much graphite, then 60 lb. to 
70 lb. are necessary. When this is — regularly over 
the bottom the charge is introduced. This is about 400 lb., 
but one is more sure of the success of the operation when 
from 320 Ib. to 360 lb. are used, 


SECOND PERIOD—MELTING. 


The fire-bars must be clean, and covered with fresh coals, 
the working door well closed, and the damper fully opened, 
and the melting begins with a full fire. 


During this period coal must be thrown on the fire every 
twelve to fourteen minutes. In about a quarter of an hour 
the slags begin to melt, and form a covering of 2 in. to 3 in. 
thick. Already bubbles and flame, thrown off from the 
softened iron, may be observed. After the first half hour 
the workman must press down and get covered all the 

ieces of pigs. In forty to forty-five minutes the iron will 
“ melted, and the furnace has attained a white welding 
heat. Now gas bubbles will be seen to rise, and when the 
workman dips his bar into the melted mass it will cause 
sparks to fly off, by the appearance of which he may judge 
if the iron is easy or difficult to puddle. 


THIRD PERIOD—STIRRING UP DURING DIMINISHING 
TEMPERATURE, 


The third period of stirring up must not, under any 
circumstances, commence until the “bath” has arrived at 
the highest degree of fluidity. Then the temperature must 
be brought down by ee the damper, so that a thick 
smokey flame issues from the working door. By stirring, 
the mass becomes thicker, and as it cools is frothy, and 
rises. However, so long as fluid iron remains the stirring 
is accomplished without difficulty, and causes sparks each 
time the bar is a into the bath. It is of the greatest 
importance that the furnace at the commencement of this 
riod has attained a high de of heat, so that, by 
stopping the draught, too sudden cooling does not take 
place. ‘This is often the case at the end of a week, when 
the furnace is melted out, and becomes too wide, and with 
difficulty attains a high temperature, and loses it quickly. 
In this case the upper part of the bath becomes suddenly cool, 
and the iron in the middle of the slag gets thick, while the 
under part, which cools slower, continues to throw off 
sparks. In this case it is necessary to open the damper for 
a short time, to raise the heat, and bring the bath to 


the puddling of iron, had to be effected by some new process | fluidity again. However, by this a good quality of the 
yet to be found out; and thus is explained er such dif- prodast is not to be expected. The in whith — cooled 
ferent methods of producing puddled steel should have been | js now in a degree refined, and throws off gas, whilst that 


proposed after the first successful trial at the works at Lohe, 
near Siegen, had been made. Most inventors supposed 
that certain substances added to every sort of pig-iron were 
the unfailing means to change it into steel of the best 
quality ; others attributed success entirely to the dimensions 
of the furnaces; whilst a few believed that it was the tem- 
perature at each period of the work, and this only, by which 
the production of steel could succeed: thus, one proposed to 
use the highest temperature, another the lowest. 

During this confusion of opinion, the first attempt to 
produce puddled steel was made in the valley of the Loire, 
with German workmen, at the end of the year 1854. 

It was sufficient, in a country where the puddling of hot 
working pig in slag baths at high temperatures was already 
spread, to learn, by a short practice, the real principles 
of steel puddling, and to do away with all unnecessary 
quackery, 

For a considerable time steel puddling, at most steelworks 
on the Loire, and at many of the large manufactories in 
France and Belgium (as at Creuzot, Seraing, &c.), has been 
carried out in the manner hereafter described; and after 
a general view of the whole, some modifications of the 
practice will be submitted. The dimensions of the furnace 
for steel do not differ much from the common furnaces of 
the district, except in a slight additional height of the arch 
and of the slope of the same. 

The stack into which the neck runs out has a damper 
that shuts almost air-tight, by which the workmen have 
the draught completely under control. This is a necessary 
and most important point, to insure certain success. The 
preparing of the hearth requires the greatest care. Gene- 
rally it is composed of rich furnace s gs, which are, after 
each charge, partially renewed. The thickness of the slag 
must be so great that the heat does not affect the bottom 
pn bet not so great that it cannot be cooled by the air. 

he sides and bridge are formed with cast-iron pipes ; these 
on the inside are coated with slags, and on the outside built 
in the brickwork. The pipes are kept cool either by water 
or air—generally the latter, as thereby less fuel is used. 
The sorts of pig-iron at the so-called steelworks best suited 





which remained fluid is but little changed. ‘This causes 
an irregularity in the production of an homogeneous steel, 
even when the workman succeeds in getting the bath to 
sink again. 

The same evil occurs sometimes at the commencement of 
a week, when the furnace is not thoroughly warmed 
through. At some works, therefore, iron is made at the 
commencement and end of a week; others again only 
thoroughly warm the empty furnace, not to alter the 
quality of the slag. When, hee, the furnace, at the 
commencement of the third period, has the proper heat, 
and during the mixing slowly cools, and also the stirring 
is carried on quickly, the pig-iron and slag are mixed so 
completely as to form a tough mass; this gradually froths 
and rises up, then the damper is slightly opened, and the 
fourth period commences. 

The time during which the damper is nearly or quite 
shut depends on the sort of pig used. When apig difficult 
to puddle, such as is generally the case with grey pig, and 
the iron at the commencement of the heat being raised does 
not become thoroughly fluid, it may then occur that the 
mass, instead of rising, falls down again. ‘The case is 
otherwise with white pig, and sorts that puddle “_—v- 
These have a great tendency to rise, and seldom fall down 
when, at the commencement of the fourth period, the heat 
is increased. ' 

FOURTH PERIOD—-STIRRING DURING INCREASING TEM- 
PERATURE. 

When the charge has become tough, by mixing the iron 
and slag together, it commences to rise and froth up, the 
damper is raised, and the fire gradually increased; the 
throwing off of gas bubbles is continually stronger; the 
bath, which has not hitherto risen to the door, now sud- 
denly rises to the working hole, and often it appears nearly 
to reach the roof; the gas bubbles, which are carbonic 
oxide, burn in flame on the surface of the bath. During 
the whole time the workman must continue stirring. Now 
will be seen, rising and falling in the fluid mass, small 
solid pieces, as if they were floated by the gas which they 





evolve, at first red, and then of a white heat. At the time 
of the white colour taking place these pieces will weld, 
and the stirring, which has been carried on twenty to 
twenty-five minutes, must cease. 

The puddler now gathers the pieces, and turns them in 
the slag, constantly adding more. The bubbling up now 
leaves off. The damper is shut which was before about 
half open, and the fifth period commences, and fresh coals 
are added to the fire, sufficient to complete the charge. 


FIFTH PERIOD—FORMING THE BALLS, 


The puddler now forms a ball in the middle of the sla 
of 60 1b. to 70 lb. weight, takes it out of the furnace | 
sends it to the hammer (generally a steam hammer), and 
thence often to the rolls. Each of the other four or five 
balls is formed and worked in like manner. Often the bar 
made from the last ball is broken, and according to its 
fracture the quality of the whole is judged. The fifth 
period should not exceed six to seven minutes; while, as 
there are only a few inches depth of slag in the furnace, the 
lumps of steel are not sufficiently protected from the action 
of the air, although the draught has been stopped to allow 
them to remain in the furnace without greatly injuring the 
quality. The time of the whole work for grey and mottled 
pig is between one hour and three quarters to two hours, 
and is divided as follows — 


Minutes. 
First period.—Repairing the bottom and charging... 7 
Second , —Melting ... coe ove ove +» 40to 45 
Third ,, —Cooling and mixing slag andiron ... 25,, 80 
Fourth ,, —Boiling the char ‘ v3 wo BD, BB 
Fifth ,, —Forming the balls ° $, 8 

103 to 120 


When the work is well carried out, the total loss on the 
pig-iron is only from 4 to 5 per cent, It may, however, by 
unskilled workmen, or white pig, or when the charge is not 
sufficiently fluid, be as high as 12 per cent. The number of 
workmen at most works is two to each twelve hours, a 
puddler and his assistant; at other works, a puddler and 
two assistants are employed. The average production of 
a steel furnace is from 1,6001b. to 1,800 lb. in twelve 
hours. The quantity of coal varies from 130 to 
150 per cent. of the steel; but with inferior coal it ma 
be as high as 160 to 180 per cent. The first estimate is 
for good coal; 130 per cent. is used in a furnace cooled 
with air, and 150 per cent. in one cooled with water. 


QUALITY OF THE PRODUCT, 


The steel made according to the a! ove-described method 
is generally soft, and approaches n-srer in appearance to 
granular iron than steel. Its use is particularly 
adapted to heavy machinery, for which pur it is fre- 
quently first melted. It is also well ada for rails ; the 
“piles” are much more easily rolled, and weld better than 
hard steel; it is also used for cast steel. It is less useful 
as a substitute for refined steel made with charcoal, as by 
more working it loses its hardness, The harder sort is not 
so often obtained, except from hot working pig and the 
grey kind. 

It will be seen later by what method the product can be 
obtained harder and more uniform. This will be more 
easily understood when the chemical proportions are shown 
by analysis, to which we will now proceed. 


ANALYSIS OF THE PRODUCTS. 
The pig used for puddling shows the following impu- 


rities :— 


Allelik. Sollenzara. 
Carbon... . 3°65 per cent. ... 4°20 
Silicum wo ee ote coe 2-06 
Manganese . 211 a trace. 


The sulphur is not stated. It is slightly found in both 
sorts, but no trace of phosphorus or copper. The above 
charge had the following average contents :— 


A 
Carbon ... .. 3980 
Silicum . 1 658 
Manganese 1-055 . 


We may observe that.the slag bath for the above charge 
consisted of 90 to 92 per cent.fof oxide of iron. The rest 
was sand, slag, dust, &c. 

At different times during the process samples were 
dipped out of the bath of iron and slag, viz., at three 
different parts of the hearth. 

1, At the end of the second period, as the bath was 
thoroughly fluid, and but little gas was being thrown off. 
(Iron No. 1, 2, 3, and slag 1.) 


2. A quarter of an hour later. Before the mass had 


become tough, and before it frothed up much, (Iron 
No. la, 2a, 3a. Slag No. 2.) 
3. Twenty-five or thirty minutes later. When the boil- 


ing was at its highest point, and it was not possible to take 
a sample of the iron and slag separate. This sample was 
allowed to cool, and the grains of iron mechanically 
divided. (Iron 18, 2b, 3d.) 

4, After forming the balls, the slag which remained in 


the furnace. (Slag No. 4.) We give the analysis of the 
slag first :— 
1 2 3 4 
Silicum - 1450 ~=17°50 15+ 145 
Oxide of iron . 8312 S8ll4 82 835 
Oxide of manganese ... 2°38 1:36 3 20 
A trace of other bases ... — _ —_ oe 
100 100 100 100 


The analysis of the samples of iron gave the following 
results :— 


Cc 1 2 3 la 2a 8a 1b, 2b 3 
525 515 518 447 466 466 3:50 
Carbon ... 6°30 ove. 
Silicum average 1019 ‘48 48 °48 
Manganese — — ‘716 — ‘30 ‘65 a trace. 


The result from B shows that the slag from the beginning 
to end remained nearly the same, the variation in the 
middle period shows that it is thoroughly neutralised with 
oxide of iron, 

It is easily seen that this is caused by the substance com- 
posing the furnace bottom ; from this, which is nearly pure 
oxide of iron, it is kept neutralised, 
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Returning from the slag to the iron, so we see that the 
end of the second period, as the iron was thoroughly fluid 
and the slag formed a thin layer over the same, the carbon 
in the iron as compared with the raw material, had in- 
creased one-quarter ; whilst, on the contrary, the silicum 
and manganese had lost one-third. The result accords 
accurately with the trials of Messrs, Johnson and Crace 
Calvert, by which a grey pig-iron contained 2°27 per cent. 
of carbon and 2°27 of silicum, gave after melting in a 
puddling furnace 2°73 carbon and 0°91 silicum, which 
shows that the first gained one-sixth and the latter lost 
one-third. 

The result of the analysis agrees so accurately that the 
addition of carbon cannot be considered as chance, To 
what influences, then, is the iron exposed during its 
melting ? 

They are these :—The welding heat, the slag, and the 
air. The heat softens and at last melts the iron, but so 
long as it is not fully fluid, it is only the under part of the 
pieces that are covered with slag, the whole of the upper 
part is exposed to the influence of the heated in the fur- 
nace, and, by the damper being fully open, cannot be other 
than oxidised, even when the grate is covered with coal. 

We have already remarked on the gas bubbles which 
are thrown off from the parts under the slag, a change 
then is taking place which is assuredly that of decarboni- 
sation. The extent of the same is, however, small, and 
extends only to the upper parts of the covered iron, whilst 
that which is not covered must, through the influence of the 
air, undergo a considerable oxidation, This oxidation does 
not, however, extend equally to all parts of the substance 
of the iron. Wemay take it for granted that the graphite 
takes but little part in the oxidation, particularly when it 
is in contact with the white hot iron not fully supplied 
with carbon. The great heat graphite will endure may 
be seen in a laboratory, when the residue of dissolved iron 
is burnt off. 

Direct experiment on this has shown that free carbon, 
as graphite, can only slowly and not fully be oxidised by 
means of oxide of iron at a high temperature (vide “ Vali- 
vius Fabrication de la Fonte”). We return to follow the 
chemical change that takes place during the puddling. 
After the melting, we had at the end of the second period 
a fiuid pig-iron, in which all the carbon in the charge was 
concentrated. ‘This carbon is found in a state of real 
dissolution, that is, in the most advantageous state to 
reduce the oxide of iron in the slag. During the falling 
temperature of the third period, the pig-iron is, by stirring, 
thoroughly mixed with the slag. In what way the chemi- 
eal change takes place during the working is shown by 
the second sample which was taken. During the space of 
a quarter of an hour we see that the per centage of carbon 
has lessened from 5:20 to 4°66 per cent. Silicum and 
manganese have oxidised more rapidly than this ; the first 
has lost one-half and the second one-third. The slag has, 
however, altered but little, except that it has become more 
earthy. The influence of the air on the iron is almost 
shut off, except at the moment when the working bar is 
dipped in, as may be easily seen. The throwing off 
bubbles of carbonic oxide, and flame, and the lessened 
per centage of oxide of iron in the slag, all show that the 
iron is refined only by the influence of the slag. 

As long as the mass remains fiuid the iron and slag tend 
to separate, and therefore have but a slight action on each 
other. We shall see later that under these conditions we 
may at last arrive at the object in view, with, however, 
a great loss of time and fuel; and the longer the iron 
remains in the furnace the greater will be the loss of metal. 
It is, therefore, preferred, by a comparatively low tempera- 
ture, to hasten the mixture of iron and slag. ‘The iron 
remains during the whole of the third period, either 
covered with slag or surrounded by it ; and the air, by the 
damper being closed, has no ingress in the furnace. The 
alteration that, in spite of this, goes on can only be attri- 
buted to the slag. Up to the commencement of the fourth 
period carbonic oxide gas is being thrown off in great 
quantities. The sample which was at this moment taken, 
No. 16, 2b, 36, has lost the last traces of manganese and 
silicum, and the per centage of carbon has fallen from 
4°66 to 3°50 per cent. From this time it was difficult to 
take a separate sample from out of the stiff mass, where 
the slag and iron are so mixed together, However, by 
attentively remarking the conditions, there remains no 
doubt but that the alteration shown, the sample No. 1, 
2b, 30, continues to proceed during the whole of the fourth 
period, The grains, or rather globules, of iron or steel 
remain covered with slag, although they are in constant 
movement. By the increased temperature they soften and 
will now be more acted on by the slag, and being covered 
the air can have but little influence on them. 

The carbon decreases as it reduces iron from the slag ; 
there is a double reason for the loss of carbon in the iron— 
one, the burning of it, and the other the increase of iron 
thereby. Thus the particles of iron are now changed into 
steel, which become more and more capable of being welded, 
and by the stirring are united together; this, at the end of 
the fourth period, it is the puddler’s work to hasten. The 
cakeing together of the metal lessens the points of contact 
with the slag, and decreases its action on the steel, The 
result of this is that the boiling gradually subsides, the 
slag flows more evenly over the bottom of the furnace, and 
many of the lumps of steel remain uncovered. 

The air might now, for the first time since the end of 
the second period, act on the metallic mass, but to prevent 
its ingress the damper is nearly closed. 

The forming of the balls during the fifth period is car- 
ried on as fast as possible with the damper nearly shut. 
In spite, however, of this precaution, it is scarcely possible 
to prevent the last ball from being too much decarbonised ; 
and it is consequently less hard than the first. It isa 
question, however, whether this is caused entirely by the 
air, and if a loss of metal takes place. 

It is thought, however, to negative this question ; 
because the metal which remains in the slag is covered 
as with a varnish, and is thus protected from the action of 
the air in a great degree. It would appear, therefore, 


that the greater softness of the last ball is caused only by 





its remaining longer in the slag. The action of the slag 
is evidently continued until it is driven out of the ball b 
the hammer, as during the hammering one sees small 
flames of carbonic oxide gas issue from the ball as long as 
the slag is not altogether driven out. 

In consequence of the short time taken to form the 
balls, and the ingress of air being hindered by closing the 
damper, one can scarcely think that the loss of metal can 
be much during this period. A more important cause of 
loss appears to be—that the most experienced workman 
can with difficulty unite all the lumps and grains of steel 
together. The loss in puddling for steel by the above 
described method, is caused by separating from the metal 
5 to 6 per cent. of carbon, silicum, and manganese, mecha- 
nically mixed with sand, &c. For the iron which by the 
second period is oxidised, there is nearly as much replaced 
by that carbonised from the slag. It may, however, be 
the case that loss is caused by oxidation where the opera- 
tion is not properly carried on, as well as by the steel that 
remains in the hearth. We have thus seen that by this 
method puddled steel is generally soft; it appears that the 
cause must be sought in the influence of the slags, By 
comparing this with the method of producing steel in an 
open hearth with blast, it is easily to be seen that the 
softness of the steel is to be attributed to the high per 
centage of oxide of iron in the slags. 

Before, however, proceeding to propose a remedy for 
this defect, we shall give a resumé of the whole process of 
steel puddling. 

1, Above all things, a kind of pig-iron must be used 
that will become very fluid; this quality is usually pos- 
sessed by grey pigs, rich in graphite, which may be mixed 
with mottled and a small quantity of white. 

2. The iron mast be brought to the greatest degree of 
fluidity. During its passing from the solid to the fluid 
state, a portion of the iron is oxidised; this, with the 
oxidised silicum, and attached sand, forms a slag that 
mixes with the rest of the slag in the bath. The per- 
centage of carbon in the fluid iron increases, therefore, at 
the commencement, because the whole quantity of carbon 
which, before, partly as graphite, was contained in the 
pigs, is now taken up by the iron. This last becomes 
white, more impregnated with carbon and more fluid. 

3. As it melts, the iron is covered with an earthy slag, 
composed chiefly of oxide of iron, contained in the mixture 
of hammer or roll scales, as well as the burnt iron by 
melting. ‘The effect of the air is in a great measure pre- 
vented from acting on the iron by this slug cover, and the 
\ccarbonising can only go on by means of the slag. As 
long, however, as the melted materials remain very fluid 
the decarbonisation is but weak, because the iron and sla 
do not thoroughly mix. ‘The furnace is, therefore, allowe 
to become cooler, so that the iron assumes a pasty consis- 
tence, and the mixture, as well as the reaction, takes place 
by stirring. At last, when a decarbonisation has taken 
place, a sharp increased heat causes a separation of the 
slag and steel globules; the former, as a thin fluid, covers 
the bottom of the furnace, in which the steel globules that 
are now in a welding state unite together. 

4. The air can only act by chance during the period of 
decarbonisation ; even during the last period of forming 
the balls, the action of the slag must be considered much 
more than that of the air. The earthy properties of the 
slag makes the steel soft, as a more complete separation of 
the carbon takes place. The longer the time the steel 
remains in contact with the slag, the greater will be its 
softness ; at any rate this will be the case from the moment 
when the steel becomes capable of being welded. 

We have seen that the percentage of carbon at the com- 
mencement, during the melting, increased, while the silicum 
and manganese, through the influence of the air or slags, 
was in a considerable degree lost. 

During the third period we see that as long as the mass 
is fluid, and the iron and slag remain divided, that the 
silicum and manganese are much more rapidly separated 
than the carbon. Further on we shall see that iron con- 
taining sulphur, when it is thoroughly mixed in a very 
fluid state with earthy slags, loses its sulphar which, as 
sulphosilicate, is taken up by the slags. Phosphorus in 
iron is, according to Berthier, also as quickly separated as 
the silicum by puddling. 

From all this it appears to follow that the fully fluid 
state the iron becomes shortly after melting is very favour- 
able for the separation of the chief impurities (silicum, 
manganese, sulphur, and phosphorus), and hastens their 
dissolution in the siag; on the contrary, in this state no so 
complete mixture of the mass can take place as is neces- 
sary for the rapid oxidation of the carbon. When these 
conditions are rightly understood, and used, a good product 
may be obtained. High temperature, great fluidity, and a 
moderate proportion of oxide of iron in the slag, make the puri- 


fication of the iron easy, and retard its decarbonisation. On the 


contrary, a too low heat, and too earthy slag, quicken the 
decarbonisation, and deteriorate the product. 

We can, therefore, conditionally suppose that the more 
earthy, that is, the less fusible, the slag is, the more decar- 
bonising influence it exerts. Zoo earthy slags injure not 
only the hardness but also the purity of the steel. And, 
again: well regulated heat and good slags are the ground- 
work of steel puddling. 

We proceed now to consider the advantages or the dis- 
advantages of producing steel by puddling. With regard 
to the quality, the foregoing observations have shown that 
steel puddling with slag very rich in oxide of iron is not 
the most sure nor the best method. ‘The manner of working 
and the form of furnace in which the workman can see 
and foliow all that goes on, give the process a variability, 
so that any modification from which one expects a better 
result can be adopted, without, in a great degree, altering 
the cost of manufacture, 

When, for instance, instead of a soft steel, one wishes to 
obtain a harder sort from the same quality of pig-iron, 
one “ fettles” the furnace bottom with slag from the com- 
mon puddling furnace instead of hammer scales, and adds 
to the slag sufficient silicious substances and puddles at a 
higher temperature; it is then not to be doubted but that 
a steel will be obtained equal to the old method of refining 





with charcoal, but moreover that it can be insured, as is 
the case at many works. 

To obtain the desired result, many complicated methods 
and receipts have been offered, of which we cannot see the 
advantage when the simple method of producing steel in a 
charcoal refinery is so well known, and the method of 
correcting the quality of the slag used, sometimes by 
adding a little quartz or silicious clay, and sometimes 

er scale or rich slag. 

Some of the proposed receipts te give greater fiuidit 
and more deoxidwin effect to the fm - rational, pm { 
under certain conditions may be used ; it remains, however, 
doubtful whether generally their use will increase the 
cleansing properties of ous rich common slag. 

The mixture of salt, manganese, and clay, for instance, 
which at the commencement of the fourth period is put 
into a puddling furnace, alters the quality of the slag and 
makes it more fluid, which causes a less decarbonising 
action on the iron: the mixture is, by throwing off its 
oxygen, made to boil more violently. The oxygen gas is, 
however, thrown off mach too rapidly to effect a sufficient 
separation of the impurities; again, the salt is too light, and 
rises to the surface of the fluid mass to effect a strong 
reaction on the metal; and, lastly, the metal at the com- 
mencement of the fourth period, when the oxidation is 
nearly completed, is almost purified: this makes the use of 
the mixture doubtful. In short, a physical and mechanical 
effect may be expected from the mixture, bat its chemical 
effect is very small, except the point that it makes the 
decarbonising effect of the slag less. 

If, however, on the contrary, one adds the mixture at 
the commencement of the work, so would probably the 
oxide of manganese and the soda which passes into the 
slag make this more inclined to separate the sulphur, 
phosphorus, and other impurities, Then, however, would 
neither the fumes from the salt, nor the oxygen from the 
manganese have any notable effect. From the other sub- 
stances proposed to be used in puddling, such as fluor 
spar, alkaline salts, muriatic acid, &c., the same is to be 
remarked as from the above-mentioned mixture, which is 
more commonly used. 

By the process that has been above described the chief 
flux of furnace or hammer scale is added to the charge at 
the commencement. This practice is not, however, followed 
at all works; at some in Germany and France the bottom 
of the furnace is cooled at the end of each charge by 
pouring in water, to enable one to repair and make the 
bottom even, and then the charge is set in without any 
addition of slag, &c. When this is fully fluid the damper 
is lowered a short time; by this time some of the slag 
from the sides and bottom of the furnace have oes | 
but it is neither enough to cover the metal against the 
action of the air nor to refine it. One, therefore, throws in 
fresh slags from the welding or heating furnaces; the 
quantity depends on three conditions, viz., Ist, from the 
greater or less fluidity of the iron; 2nd, from the then heat 
of the furnace; 3rd, from the quantity of already melted 
slag. These slags are thrown in from time to time in 
small quantities, and by this means the bath is brought 
into a tough state; shortly before throwing in the slag, 
and during its melting, is added 41b. to 8 lb. of a mixture 
composed of two parts of salt and one part of oxide of 
manganese. T’rom the moment of the again softening the 
charge the work is proceeded with as before described. 

This process carries many disadvantages with it. To 
lower the temperature of the furnace by the addition of 
cold, although powdered slag, appears not so good a method 
as that before described; one has not the temperature 
sufficiently under control, and the too low or too high 
heat causes an un-uniform or a too soft steel. This is 
no hypothesis. To one who has seen the work carried 
on, the result of this method has been unsatisfactory, and 
the German workmen who were engaged complained much 
of the irregularity of the product, caused by adding the 
slag in the manner mentioned. 

On the other hand, when the temperature of the bath is 
lowered by the addition of cold slag, the stirring of the 
fluid bath is omitted; at which, by common working, the 
third period begins, and which kites so much to the 
cleansing away the impurities—or, in other words, the 
decarbonisation and the purifying the iron are carried on 
together, so that neither can be effected in a proper degrec. 

It is, however, easy to think that with the pare charcoal 
pig of the Siegen district the last-described method may be 
used, without fearing to obtain an inferior quality of steel ; 
but for such qualities of pig, which contain many im- 
purities, the first-described method is the best. 


(To be continued.) 





Tue Great Easterx.—Since the Great Eastern was placed on 
the gridiron at Milford, it has been found that her bottom is nearly 
altogether free from foulness. The anticipation, therefore, that she 
would run faster when she was cleansed turns out to be fallacious. 
She is quite tight, but the iron screw shaft has played havoc with 
the bearings. It is not expected that she can leave the gridiron 
before the middle of next month. 

Toe Wuirwortn Guy.—It was stated by a contemporary some 
weeks ago that the Ordnance Select Committee had reported un- 
favourably of Mr. Whitworth’s guns, and we at the time promptly 
contradicted the statement, which was not founded on fact. The 
result of the experiments which have taken place as yet has been 
so far favourable that the Government have ordered two 80-pounders 
and two 12-pounders for further experiments. From the great 
facility of loading, and other advantages possessed by Mr. Whit~- 
worth’s guns, it does not at present appear likely that the ultimate 
decision will be otherwise than favourable.—Army and Navy Gazet’e. 

Tue First Susway ror WaTER AND Gas Pires 1x Lonpoy.— 
Our readers are aware that the Metropolitan Board of Works, with 
a view to obviating the expense and inconvenience attending the 
breaking up of the pavement for the repair of mains and pipes, 
sewers, and other underground works, determined, in making the 
new Covent-garden approach, to form a subway under the street for 
the reception of gas and water mains, electric telegraph conductors, 
and other matters. The construction of this subway in the street 
commencing at the corner of Long-acre, opposite the end of 
Cranbourn-street, and 318 ft. in length, is proceeding rapidly. The 
arch of the subway is 12 ft. in span, and 1} brick thick; the head- 
way in centre is 6 ft. 6 in. There are side passages to admit of con- 
nection with houses. The sewer, 3 ft. 9 in. by 2 ft. 6 in., is below 
the road level of the subway. On either side of the subway, ata 
short distance from it, the vaults for inteuded houses are being 
formed.— Builder. 
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ON THE EFFECT OF THE PRESENCE OF METALS 
AND METALLOIDS UPON THE ELECTRIC CON- 
DUCTING POWER OF PURE COPPER. 


By A. Matruesses, Ph.D., and M. Horzmann, Ph.D. 
Communicated by Professor Wueatsrone, F.R.S. * 


As the electric conducting power of copper varies so much accord- 
ing to different experimenters, we thought it would be of some 
interest to study the causes of these differences; and on comparing 
the values found for copper, we find that, taking silver = 100, 
copper conducts according to Becquerel, ¢ 95°3; Riess, 67-2; Lenz, § 

t; Dery, 91:2; Christie, |] 66°0; Harris, || 100°0; Bull, ¢ 95-4; 
Pouillet, ** 73°0; Arndtsen, Tf 98°7. 

The temperatures at which the above observations were made are 
only given in the cases of Becquerel, Lenz, and Arndtsen, who com- 

copper at 0° C. with silver at 0° C. = 100. , 

We prepared, therefore, pure copper:—1. By precipitating with 
sulphuretted hydrogen the purest commercial sulphate of copper 
dissolved in water acidulated with sulphuric acid, dissolving the 


washed sulphide in nitric acid, precipitating at a boiling temperature | 
by carbonate of soda in excess, and finally reducing the oxide of | 


copper with pure hydrogen. 


2. ay peas sulphate of copper galvanoplastically by a 
very W 


current. 

e have also tested the galvanoplastic copper of commerce, and 
have found that its conducting power is the same as that of the 
copper we prepared. 

e met! used for the determinations was the same as that 
described in the “ Philosophical Magazine ” (February, 1857). The 


diameters of the wires used were about 0°25 to 0°5 millim., and the | 


lengths from 0°5 to 15 metre; and of each specimen of copper or 
alloy two or three determinations were made with wires of ditlerent 
diameters. 

The following are the results obtained with pure copper, compared 
with a hard drawn silver wire = 100 at 0° C. (all the wires were 
hard drawn) :— 


I.—Copper purified by the above fa 
method (1) o 0 co o 0 RG COC at 192 
a. 93°81 at 19°7 


11L—Copper, galvanoplastic, not) 4” 93.56 at 20:5 $93-46 at 20-2 
Ws + ose + + he meen 


o Means. . 
. 92°63 at 192} 93-00 at 18-6 


P a. 92°24 at 180 
11L—Copper, galvanoplastic, com-1 4, 93-01 at 18°5 +93-02 at 18-4 
mercial, not fused . . ~ +) 2° 93-81 at 18-7 
IV.—Copper No. 3,fused in a porce- f a. 92°22 at 193) 94 ~ 
lain — in hydrogen . ai - Ub. 4 at 19°3 92.76 at 19.8 
V.—Copper No. 3, fused, as will be § a. 92°57 at 178 } go. — 
presently described. . . .(0. 93°40 at 12 5 22 99 at 17°5 


The mean of the above twelve determinations gives 93°08 at 18-9° 
for the conducting power of pure copper. 

Peltier {{ and others have already observed that annealed copper 
wire conducts better than hard drawn wire; and on repeating the 
experiments with hard drawn wires from copper No. 2, and which 
were a in a current of pure hydrogen, we found the following 
numbers :— 


. 95°81 at 11-0 


I. Hard drawn ... a 
mre fF tl 

TL Hard drawn ... ... ss css oe 95°72 at 11°0 
Annealed... on .- 98°02 at 110 


which makes a difference in the conducting powers of hard drawn 
and annealed wires of about 2°5 per cent.; much greater, however, 
is the difference between hard drawn and annealed silver wires, as 
the following experiments show :— 


I. a. Hard drawn 


95°28 at 14-6 


b. Annealed ... cn “2 103-98 at 14°8 
IL. a. Hard drawn . «» 95°36 at 14°6 
b. Annealed ... «+» 103°38 at 146 


‘We will now proceed to describe what is the effect of the 
metalloids, and afterwards of the metals, on the conducting power 
of copper. 


1.—Errect or OxyGEN (Susox1pE or Copper.) 


Copper readily absorbs oxygen from the air when in a fused state; | 


and it is supposed to be present as suboxide, which it retains very 
obstinately; and, in fact, we may lead hydrogen over fused copper, 
in a porcelain tube, for hours without completely reducing the sub- 
oxide. It is also very difficult to prevent the oxygen being absorbed 
during casting, &c. In order to prevent all these sources of error, 


we thought that in making the alloys of copper by the following 


method we might obviate them :— 


Fig. 1 shows the disposition of the apparatus. In the furnace- 


door communicating with a closed muffle are two holes; through the | 


upper one 


asses a glass tube connected with a carbonic acid gas 
apparatus, t rie ok the lower one 


passes a clay tobacco-pipe, to the 


stem of which is joined the bottle evolving hydrogen. The hydrogen 


FIG.I. 


A, 


is washed with potash, nitrate of silver, and concentrated sulphuric | 
acid, and the carbonic acid gas with bicarbonate of potash and | 


strong sulphuric acid. The metal (about 8 grms. were taken for 
each experiment) was placed in the bowl of the pipe, and so fused in 
a eurrent of hy ; when fused, the hydrogen bubbled up 
through the melted metal ; thus by offering a fresh 


tirfin at 
°. that might 
present was reduced; FIG .2. 


and when making 
the copper alloys 


complete mixture 
was effected. When 
the bydr had passéd through for a certain length of time, 


the india-rubber tubing was disconnected from the sulphuric acid 
bottle, and the fused metal carefully sucked into the pipe-stem, 
forming, as shown by Fig. 2, a wire which might, if necessary, be 
drawn finer. The carbonic acid gas was used to help to drive the 








® Society. 
t Ann, de Chim. et de Phys. Sér. 3, vol. xvii., p. 242. 
; angen] Abnaps, vol. xlv., p. 20. { Ibid, e. 
Gmelin, vol. 1., p. 289. : ik, 348. 
Muller, P. -~] Phystt, p — Grundriss der Physik, 34 


t Annalen, vol. ¢v., p. 1. 
1} Ann. de Chim. et de Phys. lvi., Pp. fa. 


surface to the | 


| the alloy. 


air out of the muffle, as well as in some experiments which will be 
presently detailed. 

In pom to test the method, copper No. 8 was fused in the pipe, 
and kept so for about half an hour, when we found the conducting 
power— 

| , he Mean. 

| a. 92°57 at 17° , eRe 

| b, 93-40 at 17-2 } 92°99 at 17% 

| In this manner we have been able to reduce the suboxide in the 

| copper by degrees; all the alloys made were fused in this manner, 

only substituting carbonic acid gas in cases in which hydrogen could 
not be employed. 

We did not try to determine quantitatively the amount of sub- 

| oxide present in the copper, as we know of no method which will 

| give results which can be depended upon.* We shall only give the 

| conducting power of copper that had been fused in contact with air. 

| Thus copper, chemically purified, was fused with borax and chloride 

| of sodium (the flux not quite covering the surface of the melted 
copper). The conducting power of this specimen was 


Mean. 


| 


ce. 69°30 at 24°0 
This was then kept fused for several hours in a porcelain tube in 
| a current of hydrogen; it then conducted— 


‘a. 69°44 at 24:2 
I {i 69 38 at 23°5 >69°37 at 23°9 


° 


Mean. 
. & 
11. {$ $5.50 at 19° ¢ 8635 at 18-9 

This was next treated in the above-described manner in the 
tobacco-pipe, first for half an hour, and then for three hours, which 
| caused the conducting powers to increase to the following values :— 

n Means. 
a. 89°32 at 17-0 ° 
ILI. After half an hour< 6. 91°07 at 17°8 >89°57 at 17-4 
ce. 88°40 at 17°4 


a. 92°63 at 18-0 
IV. After three hours {* 93°36 at 19°2 } 93°00 at 18°6 
Similar results were obtained with galvanoplastically ge gee | 


| copper, which had been fused in contact with air under a small 
| quantity of borax and chloride of sodium. 


a, 73°20 at 19°3 ° 

| I, Fused in contact with air . 4 b. 73°08 at 19°4 $7832 at 19% 

| c. 73°69 at 19°8 
| Il. No, 1, fused in a tobacco-pipe (a. 76°27 at 17°6 

} for half an hour, as above 6 75°55 at 127 brs at 17°7 
Gescribed . 1. 2 ts 1 ts 0h see a 

: a. 83°14 at 16% 

III. No. 1, fused one hour in pipe . {F 82-25 at bat \ 82-70 at 169 

IV. No. 1, fused for one hour and \* 90°36 at 19°7 , 

three-quarters in pipe. . . (0. 91:00 at 19-7 9068 at 197 

No. 1, fused for three hours in {t 91°92 at 18°5 } 92°34 at 188 
pipe. « - « © © © « 6 Cb 92°76 at 181 


From the above experiments we see how difficult it is to reduce the 
whole of the suboxide—a fact which explains the reason why no 
good determinations as to the amount of oxygen present in copper 
have as yet been obtained. 


2.—Errecr or CARBON. 


According to Karsten,t copper takes up 0-2 per cent. of carbon; 
we could not, however, obtain wires containing more than 0°05 per 
cent. This small quantity causes the conducting pe to decrease 
| considerably. Thus gaivanoplastic copper in small pieces was fused 
down with lamp-black, and gave, upon analysis, 0°05 per cent. of 
carbon ;{ and for the conducting power we found 

° Mean. 
74°29 at 18:1 ' - 
ay tee } 74-91 at 18°3 


3.—Errecr or PHospHorus. 


Phosphorus alters the properties of copper to a very great extent ; 
it becomes very much harder, and its ay is greatly impaired 
Of all the impurities, this has the greatest reducing effect on the con- 
ducting power of copper. 

Red phosphorus was thrown on melted copper in a tobacco-pipe 
and re-fused. The amount of phosphorus was determined as phos- 
phate of magnesia. 
| ° 
| I.—Copper with 2°5 per cent. of fa, 7°37 at 17-0 

phosphorus . ... . to 7°11 at 18-0 
| I1I1.—Copper with 0°95 per cent of fa. 23°43 at 223 - on. 
hosphorus . . . . . .2d. 2805 at 2205 29 24 at 22°1 

ILI.—Copper with 0°13 per cent. of § a. 67°88 at 20°0 } .-. 
phosphorus wee Qh 6746 at 20-0 5 © 67 at 20°0 


Means. 





¥. 


| 


| 
| 
| 


Means. m 
7°24 at 175 


4.—Errect or SutpHur, SELENIUM, AND TELLURIUM. 

Sulphide of copper does not appear to dissolve in copper, but 

merely to mix with it mechanically. It makes the copper very 

brittle; and although we succeeded 

in drawing a wire which contained, 

¥ according to the analysis, 0°18 per 

cent. of sulphur, the values obtained 

for the conducting power did not 

agree at all with each other. The 

mean of four determinations gave 

88°58 at 19°°4. 

Traces of selenium and tellurium 

make copper so rotten that we were 
unable to draw it. 








5.—Errect or ARSENIC. 


When arsenic is thrown upon 
melted copper the greater part of it 
is absorbed, whilst a part volatilises ; 
and on re-fusing the alloy formed, 
if a large quantity of arsenic has 
been used, it has a dingy grey colour, 

= and is very hard and brittle. We 
P managed to draw an alloy con- 

= = taining 5°40 per cent. of arsenic to 

the diameter of 0°29 millim.; and 

had we had draw-plates with finer holes at our disposal we 

might ,have drawn it much finer—a fact which does not at all 

agree with the assertions lately made, that copper with a small 

amount of arsenic cannot be drawn into fine wire. The arsenic was 

determined as arseniate of magnesia. The following values show 
that arsenic greatly reduces the conducting power of copper :— 

* Means. 
I.—Copper with 5°40 per cent. of fa. 6°17 at 167) a, a 
ee 4 Ub. 619 at 1705 O18 at 168 


a le 
1I.—Copper with 2°80 per cent “te 12:97 at iat 13°14 at 19° 








} 
! 
arsenic. . . «Ub. 18°38 at 19°4 
a, 57°72 at 19°5 


Ub. 5789 at 19-9 5 97°80 at 19°7 


III.—Copper with traces of arsenic 
' 
6.—Errect or HeatinG in A CURRENT OF AMMONIA. 

Several experimenters state that when copper is heated in 


ammonia, the gas is decomposed, and nitride of copper formed, a fact 





| * Dick (Phil, Meg., June 1858) could not obtain any good results by any 
of the known methods. All the experiments which we have made agree 
with his, especially concerning the action of ammonia on copper. 
+ Schweigger’s Journal fiir Chemie u. Physik, lxvi., p. 895. 
|  $ We repeated this experiment several times, but could not again make 
Tn all probability, therefore, the carbon found was only mecha- 
nically mixed with copper. 





which Schrétter* disputes, and has been proved totally incorrect by 
Dick. We repeated the experiment by heating a copper wire, whose 
conducting power had been previously determined, or a quarter of 
an hour in a current of dry ammonia; when cold, the conducting 
power was found the same, and the wire was as ductile as before. In 
all probability the reason why in the experiments of previous 
observers the copper became brittle, was (as already suggested by 
Dick) that they used copper containing suboxide. 


7.—Errect or THE Merats. 


The electric conductivity of yw is not so much impaired by the 
presence of small quantities of metals as by that of the 
meee it is, however, very ly diminished by iron and 


n. 

The union of the copper with the other metals was effected in the 
manner before descri which offers in this case the additional ad- 
vantage that, by the constant movement caused by the hydrogen in 
the melted metals, the most intimate combination results. The 
amount of the metals thus alloyed with the copper was determined 
by analysis. ; 


I.—Copper ¢ alloyed with 820 per fa. 66-98 at 160) .., 7 
- omg hg) + it d. 57.01 at 106 5698 at 103 
.—Copper per cent. of f a. at ; 
ine + ss + ob O45 at 184 TOSS at 156 
— ; : a, 85°67 at 180 
- rhe on a ehuwed he S448 at 200 859 at 19°0 
-—Copper with 1-06 per cent. of { a, 27°44 at 14:2 ‘ 
7 iron. . rier b. 26-46 at 12-0 5 2098 at 131 
-—Copper with 0°48 per cent of fa. 34°40 at 110 t 
VCs with 400'peg cca’ of be ea? at IE O66 ot 19 
71.—Copper with 4-90 per cent. of f a, 19°85 at 14-2 , 
vi mm. . . el . ee 2 db. 19-08 ot b88 19°47 at 144 
.—Copper with 2°52 per cent. a, 82°49 at ’ 
Vitter’ with’ 1-48 ‘pet egae’ on 272 at 122 SOG wt 174 
VIII.—Copper with 1°33 per cent. f a. 48°76 at 16°8) ,o. : 
of tle. sks & & & +4 at 16°8 48°52 at 16°83 
‘ a, 80°01 at 196 
1X.—Coppe prer with 2-45 per cent. “fe Foon tee hro-0. oc 197 
c ‘ a. 87°61 at 
a oo 1-22 per cent. of } 5" 86°65 at 206 6861 at 20°7 
he ee ee ee DE Beas at 210 
65°10 at 18-0 
65°80 at 


" 182 >65°36 at 181 
gud. 2 ke * + "de 66-00 at 184 

We could not draw a wire of pure copper with traces of lead 
in it, for it makes the to all rotten ; in 
Gmelin’s “ Chemistry,” it isaleo stated copper which contains even 
0:1 per cent. of lead cannot eitber be drawn into fine wire or rolled into 
thin sheets. Now the smelters add a small y of lead 
to their copper, to soften and render it more tough. The addition of 
lead is supposed to reduce the suboxide of copper presént; but, ac- 
cording to J. Napier’s§ analysis, lead was always found nt 
where it had been added, and often in quantities equal to the amount 
which had been put in. We have, therefore, made a few experiments 
in this direction. 

To copper fused in contact with air 0°1 per cent. of lead or tin was 
added, and the alloy fused in the tobacco-pipe in a carrent of car- 
bonic acid gas, 


XI.—Copper with 3-50 per cent. of {i 


° Means. , 
I.—The copper employed conducted . 9 . e 83°04 at 13:3 
II.—With addition of 0-1 per cent. f a, 90°00 at 14-0 
of tin. . . . «ss 1 Ub 8980 at 1405 990 at 140 
IiIl.—The same repeated . . . . Hy 3-4 “es 90°96 at 13°9 
-1V.—With addition of 0-1 per cent. § a. 89°55 at 120 ‘ 
of lead... . . . . 2 Rb B42 at 1885 O88 at 129 


The quantity of lead and tin remaining was so small that it was 
not possible to determine it quantitatively. 

The experiments, however, tend to prove that on the addition of 
traces of lead, &c., to copper containing suboxide, a relatively purer 
metal is obtained. 

From the foregoing experiments, we may conclude that there is no 
alloy of copper which conducts electricity better than pure copper ; 
and in conclusion, in order to be able to compare their results with 
those of others, we would call the attention of experimenters— 

I. To the importance of stating whether the wires experimented 
with are hard drawn or annealed, as it makes in some cases @ very 
marked difference in the values obtained. 

Il, To the influence of temperature on the conducting power. We 
find in very few cases the temperature stated at which the observa- 
tions have been made. 





* Gmelin, vol. iii,, p. 416. + All wires hard drawn. 
t All the metals emplo: re. 


were » 
§ Philosophical Magasin Be 4 “a v. p. 488. 





Deatu or Mr. Jackson.—It is with sincere regret we annownce 
the death, from dysentery, of Mr. Joseph Jackson, the partner of 
Mr. Wythes, the eminent railway contractor. Mr. Jackson had been 
employed on railway works as an engineer and contractor, since 
1834. His first contract was on the Grand Junction, followed by the 
Eastern Union, London and Brighton, Shoreham Harbour, Eastern 
Counties, &c. In 1850 he determined to visit India te observe the 
features of the country the Great Indian Peninsular Railway was 
likely to run through, and also to obtain accurate information re- 
garding labour rates, the resources of the country, and the peculiar 
customs of the natives in connection with Jabour on eartoweria, 
quarrying, &c. By means of this valuable knowledge communi- 
cated to Mr. Wythes in England, their tender was accepted for the 
line from Tannah to Oomrah, embracing the long viaduct over the 
Tannah river, connecting Salsette with the main, and the two tannels 
at Perseek, which is perhaps the soun jest bit of railway yet made in 
india. After completing this work Mr. Jackson returned to England, 
and took a large contract in Glamorganshire, where he married the 
daughter of the Rev. William Leigh, vicar of Lanfabon, a lady whose 
devoted attachment to her husband has made his death a bereavement 
which only God can temper and heal. She is left with one daughter 
aged eighteen months, After the completion of the contract in 
Wales, Messrs. Wythes and Jackson tendered successfully for the 
Thull Ghaut inciine contract (nine miles), and for a further 
distance to Bhosawul in Candeish, 190 miles. The gigantic and 
harassing works on the mountain pass into the Deccan, known as 
the Thull Ghaut, are similar in character to those on the Bhore 
Ghaut leading to Poonab, which, after causing the first contractor, 
Mr. Faviell, to abandon them in despair, were the indirect cause of 
the death of Mr. Solomon Treadwell, a most able and good man, and 
who resembled Mr. Jackson in all that does honour to our common 
rere 2 It was, however, not the gigantic works on the Thull 
Ghaut alone which weighed on the mind and energies of Mr. Jack- 
son, Of the many large bridges in the contract, it was the lane 
stone bridge over the Godavery, near Nassick, which was the chief 
cause of his illness, Great depths had to be sought for pier founda- 
tions, and the friable nature of the send, through which the founda- 
tions had to be sunk, let in the water so freely that it may be said 
they had to pass the whole of the-working section of the river through 
the pumps.” When the master was ab-ent, things did not move 
quickly enough to enable him to get in the last pier foundation 
before the dreaded monsoon should pour its floods down the river 
and drown their works. The nature of the work kept him exposed 
and harassed all day in the bed of the river, where he even had his 
meals brought. Attacks of diarrhaa passed with little heed, and 
the monsoon set in with full force, drowning his works without 
chance of abatement. This no doubt preyed on his mind. He came 
down to Bombay, and was again attacked by diarrixea, which, 
without due and immediate attention, passed into dysentery. 





206 


THE ENGINEER. 


Sepr. 28, 1860. 








-CHATWOOD’S IMPROVEMENTS IN SEWING MACHINES. 
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Tuese improvements in stitching or sewing machines, by Mr. S. 
Chatwood, of Liverpool, refer to the kind known as the shuttle or 
back stitching machine, producing work both sides alike, and con- 
sist in a more simple arrangement of the working parts, also in the 
use of a double-action shuttle, making a stitch at each movement. 

The construction of the machine is fully delineated in the accom- 
panying engraving, where Fig. 1 shows a side elevation of the 
fixed arm and bent lever, but is a section below; Fig. 2 is a front 
end of the machine; Fig. 3 is a back end; Fig. 4 a top or bird’s-eye 
view. of the fixed arm of the machine, and a working or needle 
lever; Fig. 5 is a plan, just beneath the top of the frame; Fig. 6 a 
cross section of the frame, showing the revolving shaft, hand, or 
other wheel, cams for moving needle and shuttle, &c.; Fig. 7 a side 
view of the needle cam; Fig. 8 a side view of the cam for moving 
the shuttle; Fig. 9 is a plan of part of the shafts for feed motions ; 
Fig. 10 shows a plan of the = or feed plate; and Fig. 11 is a 
side view of the feed plate looking in the direction of the length of 
the machine. 

A is the arm, fixed in the frame or bed B; C is a bent lever for 
moving the needle working on a pin at D, ame from the fixed 
arm; E is a cam for working the needle, having a sunk groove on 
the side; F is the shuttle ae and slide bar; G, G, are rollers on 
the slide bar; H is the shuttle cam; I are projecting studs for 
movfng the feed plate; J, J, are tappet fingers; K is the shuttle for 
carrying the under thread ; L is the feed plate; M, M, is the internal 
rocking shaft; N is an external ditto; O is the needle slide bar; P 
is the face plate, grooved on the back for guiding the needle bar and 
foot bar; Q is the foot bar; R is a tension spring; S is a lever for 
lifting the foot bar; T is a Y-grooved tension pulley ; U is an eyelit 
stud ; V thumb-screw topped into a boss on the needle bar for fixing 
the needle W ; x is a name plate; X is another eyelit stud ; Y, Y, are 
milled edge nuts for regulating the feed motion; Z is a spool for 
containing the needle thread. The number 1 represents a bracket 
for supporting the slide bar F; No. 2 is an iron Y-driving pulley ; 
No. 3, 3, are studs projecting from this pulley; No. 4 is the cross 
shaft; No. 5 is the fy or hand wheel. 

Having marked out the various parts in this machine the positions 
and operations will be as follow :—The vey No. 2, the cam E, 
the cam H, and the hand wheel 5 are securely fixed on the cross 
shaft No, 4. The lower end of the bent lever C is furnished with a 
roller 11 to turn on a pin fixed in its lower end, and to run 
in the sunk groove of the cam E. The other end of this lever 
C is open to receive a stud W fixed to the needle bar O. The cradle 
F works in the shuttle race No. 10. On the side of this slide bar or 
cradle F are two pins projecting, on which the rollers G, G, revolve 
by contact with the cam H. The shuttle K, with thread, is placed 
in the cradle F, The upper thread is brought from the spool Z 
around the 1 pd T, then through the eyelits U, X, R, and X, and 
next through the eye of the needle. The brass plate is next put in, 
covering the shuttle. The work to be sewed or stitched is placed in 
its proper position, with the foot bar pressing down upon it hy means 
of a spring. The rocking shafts M and N in the frame are for moving 
the propeller, having the tappit fingers No. 16, 6, 6, and J, J; the 
shaft M having its tappit at the back end fixed, so as to be moved 
| the studs 3 fixed in the grooved pulley No. 2. The front end of 
this shaft has two other tappits also marked 6, working on each side 
of the feed plate. Fig. 10, in which is fixed a cross stud 9, one end 
of which is bevelled, the other end being square; one end of the 
feed plate has a slot hole to allow its being pushed endways, or its 
other end sideways, to produce the required amount of feed. The 
outer end of the rocking shaft M is furnished with milled head 
nuts to regulate the distance of stitches when the work is moved 
in the direction of the length of the machine. The distance or pitch 
of the stitches is regulated when the work is being moved across the 
machine by the set screw No. 7, see Figs. 1 and 2. To set this 
machine into operation, and to —— a stitch, the handle is turned 
through one half a revolution, by which means the cam E working 
against the pulley 11 (on the end of the bent lever), brings the 
needle down through the material under o ion to the full extent 
of its stroke, after which (by the peculiar form of the pulley-groove 
in the cam) the needle is then brought up, leaving thread below the 
brass plate, which forms itself into a loop, through whith the shuttle 
[emg After the shuttle has passed through the loop, the cam will 

ave passed —— the concentric part of the groove, which pro- 
duces a pause in the ascent of the needle; the cam being still turned 
to the extent of half a revolution, will bring the roller No. 11 into 
the position from which it started at first. The next stitch will be 
produced in the same way by the other half ofthe cam. The move- 
ment of the shuttle is as follows ae the machine to be at 
rest, the shuttle to be out or to the eft, as seen at Fig. 1, on the 
handle being turned in the direction of the arrows (Figs. 7 and 8), 
the cam H will push against the roller at the back end of the sliding 
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cradle, pushing it into the direction of the dotted lines, and thereby 
drawing the shuttle into its inner position, during which time the 
needle passes to its lowest position. The propelling in stitching across 
the machine is in effect as follows:—The tappit lever 16 comes 
against the side of the right hand stud 9, pushing it in the direction 
of the arrow 20 (Fig. 10) ; after this the tappit J presses on the flat 
part of the feed-plate at 21, depressing it to clear the cloth; the 
tappit lever 16 at this time will have left the stud 9; the feed-plate 
will then return by the action of a spring, the screw No. 7 regulating 
the stitch. In stitching in the direction of the length of the machine, 
the tappit lever 6 on the left hand is allowed to come in contact with 
the left hand bevel end of the stud 9 (see Fig. 10) by the milled nuts 
Y, Y, being turned back more or less, according to the pitch of stitch 
required. In this case the serrated end of the propeller is moved in 
the direction of the arrow 22 only, its other end ing held in its 
position by the screw in the slot-hole as a pivot. It will be observed 
that this propeller L lies across the inner shaft, and for perspicuity 
is omitted in the Fig. 5. The propelling apparatus is herein described 
and shown in the lower frame only, but the same principle of con- 
struction may be adopted in as the rocking-shafts above, by 
the side of the fixed arm horizontally, the only difference being that 
the levers or tappits will require to be longer. 








DENISON’S SUSPENDED WEIGHING MACHINES. 
PATENT DATED l1lTH Fesruary, 1860. 


Mr. H. D. Denison, of 17, Brunswick-street, Leeds, has patented 
this invention, which consists of machinery or apparatus to be hung 
on to the chain of a crane, Goliah sheave blocks, or other lifting ap- 

aratus, by which the weight of re | merchandise or material may 
ascertained whilst it is suspended, and the tare of which will be 
indicated by the machinery or apparatus. 
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Fig. 1 is an elevation of this machinery; Fig. 2 is a section 
through the same. A is a rectangular frame of flat iron, having a 
oo plate of iron fitting accurately within and on both sides, so 
as to form a hollow box; B, the bridle or loop for suspending the 
whole apparatus; C, the hook for attachment of goods to be 


weighed ; D, D1, and D%, the internal levers, working on knife-edge 
centres and steel bearings. These levers son pressed y Soa or split at 
one or both ends with the cooming working in the cleft. E, the 
indicating lever for ascertaining the weight of the merchandise in 
hundredweights and quarters; this lever is connected to the lever D? 
by the link Ds. F, the taring lever, for setting off the weight of a 
box or package which contains goods to be weighed. Both 
these levers are provided with setting-off weights and pointers, 
in the usual manner; but the patentee prefers forming transverse 
grooves at each division marked upon the indicating lever. The 
movable weight E' upon the indicating lever is furnished 
with a detent fitting into the grooves, thereby ensuring accu- 
racy of movement and retention of the weight in its 
place until the completion of the operation of weighing. Fi is 
the indicator in pounds of the merchandise to be weighed. This 
indicator is a ee of the tare in lever F and is furnished with 
a sliding weight F*. G, the ball on the screw, projecting from the 
lever F, for counterbalancing the weight of the slings, hooks, and 
other tackle hung on at C. H, the suspension bolt, passing through 
the outside frame or bridle B, to which the lever D is connected by 
the bracesJ. I, I, are front and back plates fitting in the frame A. 

When the apparatus is in operation, the frame A is suspended 
between the merchandise or other material to be weighed and the 
chain of the crane or other lifting apparatus, and as soon as the 
weight of the slings or hooks has tos compensated for by varying 
the position of the weight G, and the known weight of the cask or 
packing-case containing the merchandise or other material to be 
weighed has been set off on the taring lever F, the weight of the 
merchandise or other material can be ascertained, as described, by 
varying the positions of the sliding weights E1 and F . 


HAYES’ BRAKE FOR CARRIAGE WHEELS. 
PATENT DATED 13TH JANUARY, 1860. 

Tuts invention of Mr. Joseph Hayes, of Gloucester, consists of 
two levers, on which are fixed the brake blocks, which are pressed 
against the wheels by the levers acting in a loose box formed in a 
traversing nut, pressure being applied by a screw or lever. The 
brake may be worked from the front, back, or side of the vehicle or 
machine, and may be made to act upon the boss or rim of the wheels. 
The screw works perpendicularly or horizontally as the case may 
require. 
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Fig. 1 is a view in plan of the under side of a cart frame with a 
brake of this invention applied to it. A, A, are levers working 
about the points a, a, in the frame B. The inner ends of these levers 
take into grooves or holes formed in a traversing nut C, through 
which a screw D passes. The screw passes through guides E, E, in 
the frame B at one end, and works in a socket F at the other. G is 
a handle for working the screw ; H, H, are brake blocks on the ends 
of the levers A, A, for acting against the wheels I, I. To apply the 
brakes, turn the screw D in such manner that the inner ends of the 
levers A, A, are drawn outwards through the travelling nut C, while 
the outer ends carrying the blocks H, H, are forced against the 
- of the wheels I, I. To release the brakes, reverse the motion 
of the screw. 
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Fig. 2 shows in plan a modification of the arrangement just 
described. In this case the brake power is applied through a lever 
instead of by a screw, and is particularly applicable to gigs, phaetons, 
and other carr C is the travelling nut, which is attached to a 
rod K, working in guides L, L, L; M is a lever, having its fulcrum 
at N, one end of which lever through a slot or hole formed in 
the rod K, while the other works in a guide O. This lever M is 
worked by the feet or hands of the driver, and when it is worked by 





the latter carries a side lever handle as now used in 
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TYE AND ANDREW’S METHOD OF TRAPPING SINKS. 


PATENT DATED 61H Fesrvuary, 1860. 





Tuts invention of Messrs. Tye and p 
Andrew, of Brixton-road, consists 
in trapping sinks in the following 
manner, that is, in lieu of placing a 
trap at the top of the waste pipe, and 
within the thickness of bottom of 
sink, as commonly practised, they 
place a trap so that it cannot be tam- 
pered with. They also fix perma- 
nently on the top of the flange of the 
trap a brass grate, with lining and 
clips, to attach to the flange, so that 
it cannot be removed (except by a 
workman); instead of having the 
grate loose, and to prevent it Sein 
taken up, as is commonly done, an 
by which the waste pipe and drain 
become choked by solid substances 
entering into them, and noxious 
effluvia escapes. They also — a 
self-acting trap in lieu of the ordinary 
belt or cup trap, that is, a trap of a 
semicircle, with dip, by which method 
there will always remain suflicient 
water in the lowermost curve to 

revent the escape of noxious effluvia 
rom the drain with which the waste 
pipe is connected. They propose to 
form an opening at the side of the 
lowermost curve of the trap, and to 
fit this opening with a screw boss, 
by removing which the trap may 
be readily cleansed, and freed from 
obstruction, if required. But this 
provision is more directly intended as 
a‘means for attaching a force pump 
to the trap for the purpose of forcing 
any substance out of drains that may 
enter from the closet or other con- 
nections. They further connect the 
trap to the waste pipe by screwing 
as well as soldering or cementing, and for this purpose cut a male 
thread, or screw, on the outside of the trap, on to which an iron pipe 
can be screwed for a waste pipe, or brass unions can be used for 
connecting any description of pipe for the waste pipe. 

Fig. 1 is a side elevation of one form of trap constructed according 
to this invention ; Fig. 2 is a top plan view of the lower part of Fig. 
1; Fig. 3 is a sectional elevation of a trap with screw connection ; 
Fig. 4 is another form of construction of trap; Fig. 5, a plan view 
of the under side of the grate; Fig. 6, a side elevation of grate exhi- 
bited detached from the trap. In each of the Figures, similar letters 
of reference denote corresponding parts, A, A, is a curved pipe of 
galvanised iron, or other material; the upper part of this pipe is 
formed enlarged, and with a narrow flange B. and recesses 6, b, into 
which the clips c, c, of the grate C fit and lock, so that when the 
trap is fitted to a sink, and the grate cemented down as denoted by 
the dotted lines at Fig. 1, the grate cannot be taken up except by a 
workman. D is a screw boss fitted water-tight by a washer d; upon 
removing this boss a force pump may be attached for flushing and 
clearing the drains, if necessary. Figs. 3 and 4 exhibit the internal 
form of the pipe A, or trap, where it will be seen that there is a 
partition piece E formed inside of the pipe, which dips below the 
surface of the water therein, and thus prevents escape of noxious 
effluvia from the drain. The pipe A at *, Fig. 1, is formed plain and 
taper to enter the upper end of the waste pipe, which may be soldered 
thereto, or the joint otherwise rendered water-tight, and this applies 
to the pipe exhibited at Fig. 4. At Fig. 3 the end of the pipe A has 
ascrew G formed thereon, so that the waste pipe may be readily 
connected thereto or detached therefrom. 

In some cases the inventors propose to dispense with the clips on 
the grate, and to cut a thread on top of the trap, either inside or out- 
side, and to cut a corresponding thread on the lining or rim of the 
grate, and to screw the two together. The use of one or other of 
these modes of connection will, however, entirely depend on local 
circumstances. 

They observe that in adapting the invention to situations in which 
it is desirable to flush the drain frequently, they make the pipe A 
considerably longer than is represented by the drawings, by which 
they gain the advantage of a column of water in the part Ax of the 
pipe A to force a passage through the waste pipe and drain. 





A Rartway Train SwWALLoweED By A Boa.—A correspondent of 
Saunders’s Dublin newspaper mentions the following extraordinary 
and fatal accident: —“ The ballasting train and engine belonging to 
Messrs. Smith and Knight, contractors for the North-Western Rail- 
way, ran off the line at Dunamon, between Roscommon and Castlerea, 
on Monda , and was instantly swallowed up in the through 
which the line is now made. The trucks were filled with labourers 
picked up from the different stations, many of whom received severe 
contusions in jumping off when they perceived their danger. Two 
men, it is feared, have gone down in the bog with the engine, as caps 
have been found on the surface, while one poor fellow had his brains 
dashed out between the engine and tender in his efforts to escape. 
Intimation of the occurrence has been sent to the coroner, and an 
inquest will be held on the remains. No blame is attached to any 
person in charge, as the occurrence was purely accidental.” 


Inpian Rar.ways.—The capital authorised to be raised under the 
guarantee of the government of India, for railways, steam flotilla, 
and Madras irrigation, is £38,173,300, and there has now been 
actually raised and paid by the companies £31 228,335, leaving 
£6,944,965 still to be raised. Only the sum of £632,376 has been 
raised in India; all the rest has been from this country. Up to the 
end of 1859 the Indian government had advan for interest 

ranteed to the companies £3,854,403, and they have since paid in 
ingland a further sum of £691,801; but against this must be set the 
amount received by the government from the traffic of completed 
rtions of the railways—an amount which had reached £562,000, so 
nk ago as in June, 1859. The following table, made up to the 
15th of August last, shows the financial position of each company, 
the sum it has paid up, the sum which has been paid out and 
expended (partly estimated), the estimated balance due on account 
of each company, and the sum authorised, but not yet raised :— 





| } Authorised, 


Paid up. | Paid out. = but not yet 





£ £ 
+ [14,870,223 | 13,725,570 


East India Railway .. 629,777 
Eastern Bengal.. .. .. | 568,038| 449,017 | °119,021| 431,962 
Calcutta & South-Eastern | 197,240} 167/593 1647 | 52,760 
M 4,452,552 | 4,830,448 


8,600 | 780 
564,190 | 2,717,541 
1,978,160 26,551 | 995,289 


Great Southern of ‘india | '289/220| 280,620 
Great Indian Peninsula.. | 6,115,759 | 5,551,569 
a mad Baroda, &, .. | 2,004,711 


Reinde =. 2. os oe 1,244,982 | 1,136,626 | 103,306 5,068 
Punjaud i. . oe 704,956| 542,822 | 162,134, 795,044 

us Steam Flotilla ..| 249,505) 192,250 57,256 | 495 
Madras Irrigation & Canal | 531,199 $5,568 | 495,631 468,801 











31,228,335 | 28,390,243 2,838,002 | 6,944,965 








But it must not be eens that the £38,173,300, authorised to be 
ese | ey works ; some £15,000,000 more will 
has as yet been authorised. 


raised, will complete 
be required, but this is all 
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Royat Potyrecunic Socrety.—The twenty-eighth annual exhi- 
bition of this society, at Falmouth, commenced last week, with an 
excellent collection of subjects in science, manufactures, and fine arts. 
Amongst a variety of interesting models, we observed the working 
model of a brick-making machine, deposited by Messrs. H. Clayton 
and Co., of the Atlas Works, London, and to which the judges have 
awarded a first-class medal. 

Tur Wer Season or 1860.—The following letter addressed to 
the Times appears to be worth attention:—‘ Sir,—As you have 
inserted some communications relative to the state of the weather 
during the past summer, perhaps you will allow me to offer a few 
observations on the same — Having anxiously noticed the 

uarter from which the wind blew from the 20th to the 26th of last 

arch, at the end of that month I stated to several persons in this 
town my anticipations that for the following six months the weather 
would be generally wet, stormy, and ungenial. Some of my fiiends, 
in order to test their correctness by the issue, made a special note of 
these .“ forebodings,” as they termed them, which have, unfor- 
tunately, been too well verified, The wind during the seven days 
above named was, for the most part, south and south west with 
occasional showers—a condition which almost invariably indicates 
excess of rain for the following half-year. Your readers will have 
an opportunity of judging for themselves respecting the truth of this 
rule, if it may be so called, by marking the point from which the 
wind blows from the 20th to the 26th of the present month. Should 
it be from the south or south-west, a continuance of the late weather 
may be expected. If, on the other hand, the direction should be 
any point from the north, a dry autumn and bracing, cheerful winter, 
may be looked for. It is not meant to be affirmed that in either case 
the season will be altogether wet or fine, but that it will be so 
characteristically. The rule as to the direction of the wind about 
the time of the equinox was laid down by some acute observer long, 
I believe, before ‘1 was born, but having for more than thirty years 
kept a journal of the weather, and having marked its general 
correctness, 1 may be allowed to speak of it with some little con- 
fidence. May I add, that probably we are entering upon a series of 
years characterised by more than usual moisture? It has been 
observed that for a cycle of seven years the winds have chiefly been 
westerly, with more or less rainy seasons and indifferent harvests, 
and for an equal period easterly, with dry seasons and harvests. 
It may be remem that many years since, may Me e discussions 
in Parliament on the corn laws, the late Sir Robert Peel adverted to 
this as an established law in connection with some statistics, 
embracing a period of, I think, more than a hundred years, 
published by the late Mr. Tooke, showing the prices of wheat as 
high or low, and as accurately corresponding with the character of 
these cycles. 

Curious Errects or Licnrxinc.—Some time ago a woman, 
having taken refuge from a storm under the door of a mill at Lappion 
—— was thrown down by a stroke of lightning, but received no 

urther injury, except that the figure of a tree hard by was found 
pay impressed upon her back, so that the trunk, branches, and 
eaves were minutely distinguishable, the impression being of a 
reddish tint. Cases of a similar description have been several times 
recorded. Franklin, for instance, relates that while a man was 
standing at the door of his house, a tree opposite to him was struck 
with lightning, and he received the impression of that tree on his 
breast. M. Orioli, who was Professor of Natural Philosophy at 
Bologna in 1831, at the time the Italian revolution broke out, in 
which he took a prominent part, related a like occurrence at the 
Scientific Congress of Naples in 1846; a lady of the name of Morosa, 
at Lugano, was sitting near a window during a storm, when she 
experienced a violent commotion, and soon became aware that the 
figure of a flower which stood near her at the time was impressed on 
one of her legs, a mark which she retained to her dying day. In 
September, 1825, a brigantine was struck with lightning while at 
anchor in the Bay of Armiro in the Adriatic; one of the sailors was 
killed, and the figure of a horse-shoe which was nailed to the fore- 
mast, according to the custom of sailors in those parts, was found 
distinctly delineated on his hip. A similar case is recorded of 
another brigantine at Zante, where a sailor was also killed, and was 
found marked with the number 44, the very same in size as 
that cut out in metal, which was nailed to some part of the vessel. 
On the 9th of October, 1836, a young man, named Politi, was killed 
by lightning at Zante. Upon examination, the exact impressions of 
six pieces of gold which he had in his belt were found on his 
shoulder. In 1841, in the department of Indre-et-Loire, two persons 
placed themselves under a poplar during a storm. The tree was 
struck, and both individuals were marked with the impression of a 
leaf of the poplar. M. Figuier, who enumerates these cases in an 
article of his in the Presse, endeavours to explain the phenomenon 
by supposing that the electric fluid, in striking a body, carries off 
with it some particles of the same, which in their progress retain the 
same outline, and being in a state of ignition, impress it on any 
other combustible body they may meet on their way. It is scarcely 
safe to reject an explanation without offering a better one; still we 
might how the woman of Lappion received the impression on her 
back through her clothes, which are not stated to have been burnt 
through; and how the pieces of money contained in a belt worn at 
the time could be impressed on the shoulder of the wearer. Weare 
evidently as yet in want of sufficient information ing this 
curious phenomenon, which appears to us well worthy of 
further inquired into. 





Tue Patent anp Economy or THE Sewine Macatxe. — The 
question as to the right of Mr. Howe, the inventor of the sewing 
machine, to a renewal of his patent, which has for some time been 
regarded in America with great interest, has just been decided in his 
favour. A renewed term of seven years has been granted. In the 
argument before the Commissioners of Patents, the counsel for Mr. 
Howe took the ground that it is the law and established practice of 
the United States Patent Office to decide such applications, not 
according to the profit received by the patentee irrespective of the 
public value of the invention, but according to the ratio between the 
profit and public value, and that value, in the present he con- 
tended, has been extraordinary. According to certain detailed com- 
putations, it was stated that the value of the sewing in the United 
States capable of being done by the sewing machines is at least 
£58,000,000 per annum, and that Howe's machine, even if applied to 
the work in the exact form in which he first introduced i would 
save to the public £34,000,000 per annum. 

Tur Torrrpo.—M. Matteucci, the well-known Italian philosopher 
and member of the Piedmontese Senate, has published a series of 
curious experiments of his on the electricity of the torpedo, which 
have led to the following results:—1. The electro-motive power of 
the organ of the torpedo, such as it has been defined, exists inde- 
pendently of the immediate action of the nervous system. For if a 
section of the electric organ of a torpedo which has dead forty- 
eight hours, or exposed for the same space of time to the open air, or 
left for twenty-four hours in a frigoritic mixture, where it may have 
hardened and frozen, or else kept during that time in water at a 
temperature of from 104 deg. to 122 deg., be made to communicate 
with a galvanometer, it will still produce a great deviation. Torpe- 
does killed with the well-known poison, curare or woorali, present 
the same electro-motive power as those that have died a natural 
death. 2. The electro-motive power of the torpedo increases con- 
siderably, and for a considerable time, when the nerves of the organ 
have been excited several times in succession, so as to produce a 
certain number of discharges. Let two pieces of equal dimensions, 
each containing a strong nervous (filament, be prepared on one of the 
organs of a torpedo; let them be placed on a piece of gutta-percha 
with the two nerves opposite to hed « other, and situated perpendicu- 
larly to the prisms of a thermo-electric apparatus; on closing the 
circuit of the galvanometer, a small differential current becomes 
apparent, but soon disap ‘Then if the nerve of a galvanoscopic 
frog be placed upon each organ, and the circuit be broken under a 
mercury bath while the nerve of one of the pieces is being irritated 
with the points of a fine pair of scissors, the frog then in contact with 
that piece will exhibit violent convulsions. hen after this the 
nerve is left at rest, and the circuit of the galvanometer again closed, 
a strong deviation, which lasts a long time, is perceived in the direc- 
tion of the excited organ. 3. The electro-motive power of the organ 
of a smpete is not intluenced by the nature of any gaseous medium 
in which it may be left for twenty-four hours. This is proved by 
comparing, in opposition to each other, two pieces preserved in 
different gases, such as hydrogen, oxygen, carbonic acid, and 
atmospheric air more or less rarified; when it will appear that 
there is no constant difference between the electro-motive powers 
of the two pieces. 


Srrycuyine AnD Curarr.—Last year about this time the 
French Academy of Sciences received an important communication 
from Dr. Vella, of Turin, on the successful application of the curare 
or woorali poison to the cure of traumatic locktew. This was much 
too precious a discovery not to be immediately tried in France, but 
the attempts made at Paris and at Bordeaux were only successful in 
two cases out of seven, so that this remedy was soon abandoned, and 
Dr. Vella’s success ascribed to good fortune rather than to the 
ellicacy of the poison. But now, after the lapse of nearly a year, 
probably spent in making fresh experiments, we find Dr. Vella 
returns to the charge, and sends a new and highly interesting com- 
munication to the Academy of Sci As lock jaw consists in an 
unnatural rigidity of the muscular system, which, with all its 
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accompanying symptoms, may be artificiall duced by stry 
while the essenti chesastonatie of the yeorali gee is that of 
producing a relaxation of the muscular system, it will be easily 
understood that all Dr. Vella’s researches tend towards establishin; 
an antagonism existing between woorali and strychnine. For th 
purpose he has made ninety-seven experiments, forming two 
different series, in the former of which animals poisoned with 
strychnine were cured by the innoculation of woorali into the blood, 
while in the latter a mixture of strychnine and woorali was injected 
into the veins, and found to be utterly innocuous, From these 
ex ments, which it is unnecessary to describe more minutely, Dr. 
Vella concludes that woorali is the true physiological antidote of 
strychnine. It may no doubt still be objected that this is no proof 
of its being a specitic against traumatic lockjaw, since in five cases 
out of seven it Ly —, Those ¢ our readers _— = subject 
may interest will find, in the Revue Contemporaine (Mare th, 1 
Pp. 171-172), a very plausible reason assigned - the five failures 
alluded to, viz., that the woorali loses its power if applied anywhere 
else but to the wound itself, which is the cause of the tetanic spasms. 
When the wound is closed, the tetanic rigidity of the muscles opposes 
a mechanical obstacle to the progress of the poison, however care- 
fully it may have been injected ce the odiiee tissue, and this 
appears to be a sufficient reason why it loses both its curative and its 
deleterious energy. 


ForeIGN AnD CoLoniAL Jorrincs.—An Odessa paper states that 
towards the end of last month the Melchior, a steamer ef the 
Austrian Lloyd's, arrived at Kertch, with 560 Bulgarian families, 
who were going to Rostov to work in the coal-pits, and that 2,500 
other families were expected.—On Sunday, the 16th, the first loco- 
motive passed over the section of the Riga and Dunabourg Railway 
from Dunabourg to Vilna; on the morrow the commission — 
to inspect the line for the passage of the Emperor went over the di 
tance (170 kilometres) in six hours, and reported the good condition 
of the works. There is now a line of railway without interruption, 
aang a bridge at Dunabourg, 703 kilometres in 1 ¥ 
starting from St. Petersburg. fore the end of October 
will be 500 kilometres open to traffic from St. Petersburg to 
Dunabourg, and 90 kilometres from Kowno to the Prussian 
frontier — altogether 590 kilometres on the road to Prussia,— 
Two lines of land telegraph from the Atlantic to California are 
now in rapid progress. The most northerly, which passes 

sas and Nebraska, is expected to be so far completed in November 
that the remaining gap will be only about 1,000 miles. The other, 
which proceeds southward thro Missouri and Arkansas, is 
considerably advanced, and previous to its entire completion the 
breaks will be filled by a pony express. It is thought that before 
the end of next year one, if not both, of the lines will be in perfect 
operation. If at that time we are without a submarine connection 
with the East, we may then look for our speediest China news to 
arrive occasionally vid New York.—Mr. Davis, a four years 
past, has been employed, by order of the English Government, in 
excavating the remains of Carthage, has returned to this country. 
The results of his toil, which are of great antiquarian and historical 
interest, will be immediately published.—The departure of English 
engineer officers for Prussia, to be engaged on some important works 
has created considerable speculation.—An official return shows that 
in Spain there are now 1,000 miles of railway open for traffic, 250 in 
course of execution, and 250 conceded.—Mr. J. Howard Blackwell, 
late mineral viewer to the Bombay Government, has left England to 
take the management of the collieries of the Nerbudda Coal and 
Iron Company. ‘The first portion of the machinery is in course of 
en ny ay | to atelegram from Marseilles, it appears that a 
reported failure in iaying the submarine cable from to Toulon 
arose from a heavy gale, encountered just as the latter port had been 
almost reached. The line had been successfully submerged from 
Algiers through all the deep water, and the point off Toulon, at 
which it was obliged to be severed is, it is said, sufficiently shallow 
to admit of its recovery.—Large veins of copper and silver ore have 
just been discovered within twenty miles of Athens, Tenn.—The 
manufacturers of cotton machinery at Lowell, Taunton, Mass., 
Paterson, N.J., and Pittsburgh, Pa., are all very actively employed. 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents, 





IMPROVED INDUCTOMETER. 


Srr,—I venture to send = a description of an improved in- 
ductometer, which I think will be found well adapted for measuring 
the induetion of very short lengths of submarine telegraph wire, 
and also for determining the inductive capacity of different sub- 
stances, or of wires of different forms and thickness. 


The ordinary “induction key,” for transmitting the charge of a 
wire through a galvanometer, is well known, and it is not unusual 
to increase the sensibility of its indications on a slowly oscillating 
galv ter, by sending a of discharges through the 
instrument during each oscillation of the needle to one side, and 
waiting quiescent during its return. In this way the charge of a 
mile of suspended telegraph wire in the air, or of a wet towel or any 
similar sized article in a room, may be rendered visible on delicate 
instruments. Messrs. Siemens, in an instrument lately described by 
them before the British Association, have utilised this principle by 
attaching the key to a small eccentric on a wheel kept rotating very 
rapidly at a uniform rate, and thereby producing a succession of 
discharges, which follow each other so rapidly that the needle 
sualntas a permanent and nearly steady deflection, corresponding 
in degree to the amount of induction in theiwire, and to the rapidity 
of the rotation. This otherwise beautiful instrament has the 
disadvantage that it is necessary to maintain a known and uniform 
rate of rotation—a condition which it is most difficult to attain in 
practice. 

The instrument I am about to describe is on a similar principle, 
but is provided with a battery reverser, and is thereby made 
differential in its character, so that the induction of any two lengths 
of wire or other bodies may be compared and equalised with extreme 
accuracy. The arrangement is shown in Fig. 1, in which the pulley 
a carries an eccentric and rod, which at each revolution cause the 
arm 6 to vibrate to and fro, carrying with it the insulating rod of 
vulcanite, which forms its axis, and three silver springs, ce d, e (one 
of which only is shown), which are fixed at different points along 
the rod, as shown in Fig. 2, and are insulated from each other; these 
springs at each vibration alternately make contact with the two 
opposing platinum points, f, f, which are about 4 in. apart, and are 
also insulated from each other. Each of the points and springs are 
connected with terminals, which are not shown. ‘This comprises the 
whole machine, and its operation will be understood by referring to 
the diagram, Fig. 3, in which the three springs depending from the 
vibrating rod are again shown, but, for the purpose of clearness, in 
different planes. A and B are the lengths of wire under comparison, 
which are connected with the springs C and E; the centre spring D 
is connected with the earth. P, N, is a battery, of say from 200 to 
500 cells, connected with four of the pcints, in the manner shown, 
and G is a very sensitive galvanometer, having one of its terminals 
connected with the two remaining points, and the other with the 
earth. 





It will be seen that 
when, in the course 
of vibration, all the 
springs move to the 
left, the cable B is in 
a position to receive 
a negative charge 
from the battery, its 
positive pole being to 
earth through D, and 
that the cable A, 
which had received a 
positive charge at the 
previous vibration, is 
now in a position to discharge itself through the galvanometer to 
earth ; and, similarly, when the springs move to the right, the 
cable B sends its discharge through the galvanometer, while A 
obtains a fresh charge from the battery. 





















FIG.2. But since all the discharges of A 

er rre ae are positive, and those of B are nega- 

2 ya wy tive, their effects neutralise each 

bug a other; the needle of the galvano- 

f meter, therefore, remains stationary 

choy so long as the induction of the two 

| lengths is equal, but inclines to the 
right hand or left, if there is any 





inequality. The instrument becomes much more delicate if a 
length of about a quarter of a mile of well-insulated iron be sub- 
stituted for the galvanometer, and all the discharges from both 
the small lengths of cable be thrown into this. If the cables are 
SEARTH perfectly similar, the 

---(0) Ce @--- charges of positive 
exactly _ neutralise 


§ ~ and negative electri- 
lA : D ‘ 
ap {4 a gL ali pL} each other, however 
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city being equal, will 
i ' long the machine be 
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Ni PUL, fe derates, the excess 
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“Sneenene™ mulaté in the large 
FIG. 3. wire, and will become 
#"s c evident when this 
ter is occasionally 
yee Me connected with the 
galy ter, its cb ter being at the same time indicated by the 
Ciregtion in which the needle swings. Its effects are still farther in- 
creased by onlymaking connection with the galvanometer synchro- 
noualy with its swings. By these means, with a battery of 5v0 cells, 
and a galvanometer with 30-500 convolutions of wire and rapid rota- 
tion, the extra immersion of half an inch of telegraph wire, or e-em the 
approach of the hand, are rendered readily perceptible, A .vot of 
copper bell-wire in the middle of a room, or an eighth of a square inch 
of tin foil on a coated plane will also affect the galvanometer, so that 
the instrument is well adapted for measuring the electrical capacities 
of globes, cylinders, plates, &c,., of varying dimensions, and for 
determining the specific inductive capacities of ditlerent materials. 
As no standard unit has yet been generally adopted, it is convenient 
in practice to keep a standard of say 100 in. of wire of any convenient 
size, and to ascertain what length of any new wire is equal to this 
standard. ‘The inverse proportion will give its relative inductive 
capacity. I¢ ia even more convenient to have a standard fixed in 
the base of the instrument, and a piece of tinfoil 3 in. square between 
two planes of coated glass will be found large enough for this purpose. 
The connections of the instrument may be readily varied, so as to 
send only positive currents into each cable, their direction on return- 
ing through the galvanometer being alternately reversed ; or on the 
other hand, both the charge and discharge of a piece of wire may be 
made to pass in succession in the same direction, and thereby to 
conspire in their effects on the needle. The machine may also be 
usefully employed for sending rapidly-reversed currents. I have the 
hope also that it may be adupted to the measurement of the induc- 
tion of long submarine cables by comparison with portable standards 
of very moderate size. In use the induction of the connecting wires, 
or of portions of cable not under water, should of course be carefully 
compensated. In delicate research such portions may be shielded 
from induction by being temporarily surrounded by conductors 
momentarily charged to the same tension, but the principle requires 
skilful application. The instrument was made by Messrs. Elliott 
Brothers, of 30, Strand. Latimer CLARK, 
London, Sept. 19, 1860. 








HARBOURS OF REFUGE. 


Srr,—A plan for a floating breakwater is the following :—Let the 
floats be pyramidal, 4 ft. at the base, and truncated at 25 ft. to 
12in. The four corners to be larch poles denuded of their bark, the 
butts 10 in. or 12 in. diameter, the other end what they will come 
to. The sides to be lengths of larch poles, fastened to the corner 
posts, alternately, thus—with diagonal pieces -_--_—_- 
fastened to the corner posts, each one on the SS 
alternate sides of the alternate posts, and also 
to the outer bars; one to each row of outer bars, and the thicker 
pieces being, of course, put towards the base of the pyramid, and the 
thinner ones towards the truncated apex. The base, which would 
form the summit of the float, to be covered in a similar way, with 
two rows of pieces of larch poles crossing each other. Of course all 
the woodwork should be creosoted, or covered with coal tar and 
lime, and perhaps steeped for a couple of months in lime water, to 
preserve it from the worm. The float would thus be a kind of 
wooden basket-work, and when immersed would be always full of 
dead water; and a sufficient number of rows of such floats, put close 
together in each row, would produce smooth water behind them. 
The principle of the action of these floats being the opposing to 
the pereussive wave an inert body ; to impede its onward progress, 
I think six, nine, or even more of such floats would be requisite. 

A variation might be tried by making the float three-sided, which 
would of course be cheaper; but, though an equilateral figure would 
have the advantage of generally presenting an angle to the action of 
the wave, I think it would require a greater number of rows of floats 
to attain the same smoothness of water behind them. 

These plans might be varied by substituting the prismadic and 
double prismadic forms, and attaching the mooring chain above the 
middle; but, as the force of the advancing wave diminishes in pro- 
portion to its depth, probably to the increase of friction by the in- 
crease of superincumbent weight, I do not see that any great advan- 
tage would be attained by this substitution, and the cost would of 
course be increased by it ; and, if it were made, the points of attrition 
between the floats would be greatly increased in calm weather. In 
stormy weather, strange as it may seem, | believe the attrition would 
be less than in calm weather, because the action of the percussive 
wave would be generally equal and in the same direction in its action 
on each adjacent pair of floats. 

I have had a very interesting correspondence with Colonel Parlby 
lee proposer of a floating breakwater), the substance of which will, 

think, be interesting to your readers. 

The idea was given him when in South Africa by the trumpet 
wood, the scientific name of which he has forgotten, and m 
botanical friends here have failed to supply the deficiency. This 
weed grows in the sea, in beds or tracks of considerable length, and 
from 30 ft. to 50 ft. wide, parallel to the shore, in water from 
4 fathoms to 5 fathoms deep, making natural breakwaters against 
the furious storms of the Southern Ocean, and producing perfectly 
smooth and safe water behind them, whilst the waves are raging 
outside, as at Pisa in the time of Dublius Qutilius Rufus. This weed 
grows from roots attached to the rocks and stones at the bottom of 
the sea, and just above the root may be about 2 in. diameter. It is 
hollow like a trumpet, and floats perpendicularly, full of water. At 
the surface of the sea the plant is 8 in., 9 in., or 10 in. diameter, the 
increase in size being gradual from below. ‘The summit is fimbriated 
with an irregular fringe round the circumference of 8 in. or 10 in, 
long, which usually floats on the wave. The substance of the sides 
of this tube is about half an inch whilst the plant is alive, but when 
dried it shrinks to about a quarter of an inch, and is then like 
dried leather, though somewhat more brittle. The inhabitants are 
in the habit of cutting these dried weeds into convenient lengths, 
and using them as speaking trumpets, and for other purposes. 

From the perfect way in which a width of from 30 ft. to 50 ft. of 
these weeds form a breakwater, Col. Parlby planned an artificial one, 
first of larch floats, precisely as subsequently proposed by General 
Yule, and afterwards by means of light iron screw piles, properly 
protected against the action of the sea-water, screwed securely into 
the bottom of the sea till the tops of the piles reached to 4 fathoms 
or 4} fathoms from the surface, and from thence to attach to the 
tops of the piles coir cables with six or eight caoutchouc or gutta- 
percha balls in their length, so that they would make an artificial 
kind of floating weed indestructible in sea-water, through which the 
smallest boats could pass without difficulty. The Colonel thinks a 
distance of 5 ft. or so ore the piles would not be too much to 
effect the desired object in ten rows. From a careful investigation 
into the principles of action of the conic floats, which the trumpet 
weeds seem to prove the correctness of, I have suggested to the 
Colonel that by running coir cables along the tops of his rows 
of piles to attach the bridle floats to, fewer piles would be re- 
— and by making the caoutchouc or gutta-percha balls 

at and stiffened out for the purpose, and reducing each in 
size as it descends, and then covering the outsi’e with a stout 
wrapper of caoutchouc, made so as to admit the water inside and 
retain it there, he would have so close an imitation of the trumpet 
weed as could not fail to produce the same effect as the natural plant, 
particularly if a fringe was added round the top. If the undulation 
of the waters behind, which seems to frighten Captain Washington, 
should be found necessary to be guarded against, a row of herring 
nets, made of coir, attached to each row of piles, would effectually 
prevent any injurious action. The Admiralty might make a worse 
application of their £10,000 than trying to find out the minimum of 
material for effecting these objects. E. C. L. Firzwit tas. 
Adpar, Newcastle Emlyn, Sept. 18th, 1860. 





STEAMSHIP RESISTANCE, 


Sm,—Your correspondent “T. B.” has expressed so well my 
reading of the principles of mechanics, that I cannot do better than 
adopt his own language in connection with a steam vessel instead 
ofatrain. He affirms that “ the moving force is the pressure in the 
cylinders of the engine, and no matter what the mean continuous 
pressure may be, the steam vessel, when it commences motion, will 
continue to increase that motion until its maximum velocity is 
attained, which will take place when the sum of the resistances are 
equal to the mean pressure in the cylinders ; and if this pressure and 
these resistances remain constant, the motion will remain constant, 
and a maximum for the constant mean pressure in the cylinders.” 
The application of this axiom to the theory of fluid resistance is 
the opinion of Sir Isaac Newton, and Professors Robison and 
Whewell, on the subject; they assert that it is the sum of the 
resistances, not the resistance of impact, that increases as the square 
of the velocity is proportional to the force employed; or, to 
use the words of “ T. B.,” the sum of the resistances are equal to 
the mean pressure in dlie cylinders. Now, there is such a wide 
difference between the resistance of impact, and the sum of the 
resistances increasing as the square of the velocity, that any one of 
the many trials published by the Admiralty ought to be a test of 
which theory was correct. 

For this purpose, as well as proving the truth of the above 
opinions, I will adopt a single trial of the * Flying Fish,” to ex- 
hibit its practical application to steam navigation, the data being as 
follows :— 

Speed of vessel 19-26 ft. per second. 
Indicated horse-power ee 1,016. 

Mean pressure in cylinders ... 103,512 Ib. 

Velocity of piston 5°40 ft. per second. 
Area of mid section ... oo 277 square feet. 

To test the truth of the above axiom, the mid section X (resist- 
ance = velocity) X velocity of vessel, feet per second ought to equal 
the mean pressure in cylinders; thus: 

277 X 19°26 X 19°26 = 102,767; 
the actual being 103,512. This is not an isolated example, but the 
same principle 1s established by every trial published by the Admi- 
ralty, or the British Association. have now shown the truth of 
“'T. B.'s” axiom—not by an assumed example, but by an actual trial 
of a steamship. Will you allow me to ask him how he reconciles 
1,865 tt. 1b. as the equivalent of a steam pressure of 1 1b. with his 
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own axiom? Your correspondent also stated that steam of the 
absolute pressure of 60 1b. will flow into the atmosphere with a 


maximum velocity of 2,318 ft. per second. Now, if this steam had 
no other resistance than the atmosphere, the sum of the resistances 
on one square inch, according to Dubuat, would be 52 ft. Ib., viz. : 
2,818? X +0014 Dubuat’s Co-efficient __ 21 
144 square inches. = 62 lb, 
which ought to be 60 ; now, considering the difficulty of arriving a 
the correct velocity of the issuing steam, and the resistance of the air 
at such high velocities, it will be observed that this example in a 
measure furnishes another proof of the practical utility of my pro- 
sed mechanical equivalent of force. Perhaps “ TB” will again 
ook over the calculation and inform me what rule he has employed. 
Surely he cannot be in earnest in stating that 1 lb. of matter will 
roduce 100 ft. lb. of mechanical effect in the first 2} seconds 
rom rest; it is all the space an unretarded weight would fall 
through in that time, although my proposition does not refer to 
matter, but to steam as the nearest approximation to my idea of 
force; for the solution I would beg to point out the prop. 21, 
page 248 of “ Atwood’s Treatise on Motion,” as bearing particularly 
on such a problem; it is there established that when the retarding 
weight is hy the moving force, the momentum of the ascending 





weight will be greatest, the quantities being as follows:— 
Time. Space, 
Seconds, Feet. Foot-pounds, 

1 wecccece T cccceece 275 
B ncccccee BI ...cccce 8°25 
pen OF sisxdous 13°75 
4 sccccece 49 wccccece 19°25 
5 ccccccee G3 cccccece 24°75 
6 ccccces 77 eoee 30°25 

Total. .252 99°00 


The observations of “ W. S.” scarcely admit of a reply. They are 
not made in a spirit to elucidate, but rather to maintain, the theory 
of fluid resistance in its present uncertain state. 

September 26th, 1860. R. ARMSTRONG. 


_—— 
A BRIEF HISTORY OF THE GREAT BELLS. 


Sir,—Upwards of four years have passed away since the first 
great bell, called Big Ben, for the clock at Westminster Palace was 
cast; and many readers will remember that while he was tempo- 
rarily suspended from a beam at the foot of the tower in October, 
1857, he received a death blow. During the month of May, 1858, 
his successor, Big Ben the Second, was produced, and having been 
raised to his chamber in the clock tower in October, and subse- 
quently fixed to the large iron beam, be proclaimed the hour at the 
bidding of the clock on or about the 12th of July, 1859. But ona 
certain day in the month of September, in the same year, he was 
silenced also. So much for the musica! performances of the two 
Big Bens. 

A few days after the latter occurrence a suggestion from a corre- 
spondent appeared in the leading journal to the following effect :— 
‘Let the clock strike the hours, pro tem., upon the largest of the 
four bells intended for the quarter chimes; the other bells being 
mute.” Time, however, still rolled on silently, and thus it has con- 
tinued up to this moment; so that about twelve months have elapsed 
since the clock struck—a space of time more than sufficient for 
designing, casting, and hanging one of the finest peals of twelve bells 
in the world. 

With respect to the condition of the great bell, the reports by 
Dr. Tyndall, Dr. Percy, and the Astronomer-Royal, may be interest- 
ing, so far as they relate to the cavities, cracks, and composition of 
the bell. But whatever may be the opinion of those eminent 
professors as to whether it may again be made use of without an 
risk of breaking, the all-important question is—What is the condi- 
tion of the bell in a musical point of view? I must say, then, that 
it is by no means satisfactory; for though we may perceive no 
jarring, or grating of surfaces of the cracks, and though the note of 
the bell may have been called pure, it is defective, very doleful, and, 
in my opinion, incurable. The truth is, poor Ben lacks those 
characteristics of a perfect bell to which your correspondent referred 
in a former letter, inserted in Tue Encrverr of the 31st ult.; and 
this suggests the reason why the sound which strikes the ear is 
destitute of grandeur and richness of tone. Nevertheless, for the 
satisfaction of all parties, he might remain in his chamber until the 
next meeting of Parliament, or until any questions relating to him, 
or to his successor, shall have been well considered. 

But, so far as we know, there can be no reasonable excuse for the 
non-employment—long before this—of the largest chime bell, men- 
tioned above, as a temporary substitute for Big Ben. Moreover, 
some months ago the Chief Commissioner of her Majesty’s Works 
stated in the House of Commons that means would be used for 
causing the clock to strike the hours upon the largest quarter 
(chime) bell. Why, then, does it continue silent ? 

September 22nd, 1860. Tuomas WALESBY. 





A TELEGRAPH TO AMERICA, 


Str,—I observe it stated in the public prints that the telegraphic 
cable from Algeria to Toulon is a failure. As usual in cas ens 
we have (so far as I have seen) no distinct, authoritative account of 
the facts connected with such failure—from which lessons, beneficial 
in the future, might be derived. Private company interests are 
allowed in such matters to over-ride far too much those of the 
public—to the loss of both ultimately—when the former interests are 
pursued in a secret and irresponsible sort of manner. One or two 
reasons, or rather supposed reasons, have been stated as the cause of 
the failure of the Algerian cable. But such bare suppositions are 
not of any value ina scientific point of view. We had a variety of 
reasons most confidently supposed and assigned for the non-working 
of the Valentia cable, and a variety of cures for such non-workin 
most confidently suggested and tried; but the upshot of the whole 
was this—the reasons turned out to be unfounded, and the cures,o f 
course, were of corresponding value, and the Valentia cable, though 
it had done comparatively well for a brief period, had ultimately to 
be given up as a complete failure. And | venture to say that every 
deep-sea cable will be attended with the same results until the 
supreme importance of surface telegraphy shall be fully recognised 
and acted upon. 

How, indeed, could it be otherwise? It was ascertained beyond all 
doubt or dispute by the late Rev. Dr. Scoresby, when captain of a 
Greenland ship, as detailed in his interesting work entitled, “The 
Arctic Regions,” that if a piece of wood is sunk a certain depth 
into the ocean (I forget the precise number of fathoms, but 
to the best of my recollection it was a good way short of 
a mile) it becomes so thoroughly permeated, so completely 
and permanently saturated with water as to be found to have 
entirely lost all its buoyancy when again brought to the surface. 
Now, what most pernicious results of the same sort may not be ap- 
prehended to gutta-percha or india-rubber, when placed and con- 
stantly kept at the immense depth of two miles? Why should such 
most discomtiting results be unscientifically, wantonly, fool-hardily 
encountered, if surface cables admit of being constructed 2 But not 
one of your readers, scientitic or practical—or both combined—has 
yet asserted that surface cables could not be constructed. Why 
then should they not be tried, when the evil effects of bottom 
cables have been experienced over and over again in the case of 
every one of them yet laid down? Is experience, after all, a thing 
of no value? Is its great vocation as a teacher entirely gone as 
regards ocean telegraphy? If not, bottom cables should be num~ 
bered among the things that were, as having been fully tried and 
found entirely wanting—and that for reasons which, when calmly 
considered, admit of no dispute. If surface cables will not do, the 
idea of ocean telegraphy may be given up altogether as a hopeless 
business. But surface cables will do, and ocean telegrapy will yet, 
by their means, be crowned with complete success so soon as these 
are adopted. H. KE. 

Edinburgh, September, 24th, 1860. 














3 
: 
4 











siahena 

















Serr. 28, 1860. 


THE ENGINEER. 


209 














PATENT STEEL PLATES. ; 

Sir,—In again addressing you on the above subject, T wish to 
observe that I do not do so with any intention of entering into con- 
troversy with rival steel makers, or of offering any opinion as to 
relative merits ; but having, as I have previously stated, taken upon 
myself the r ibility of introducing Clay’s puddled steel in the 
construction of bridges, &c., in justification I wrote to the Mersey 
Steel Company to inform me to what other uses that metal had been 
applied. The following paragraph is from the letter I have received 


in reply : — 

“ We have supplied steel plates for about forty vessels, hulls, 
masts, yards, girders, boilers, rails, points and crossings, columns, 
battery -plates, forgings of all kinds, crank axles, guns, and 
carri miners’ tools, and various other uses. One locomotive 
engine Wes built entirely of steel.” : 

pinmene Beay vary, but facts are stubborn things, and the fact 
that Dr gstone’s steel launch was built of Howell’s patent 
homo, metal, and not of Clay's puddled steel, has been incon- 
trovertibly established. Freep. BrarrHwalrte. 

No. 8, -street, Westminster, Sept. 25th, 1860. 








IRON PLATES AND RIFLED CANNON. 


Caprars E. P. Harsreap, R.N., lately commanding the Steam 
Reserve in the Medway, in a letter to the Times, reports upon 
the vatiews experiments made with the Armstrong and Whitworth 
guns on the iron-plated vessel Trusty, and says :—“ Excluding, then, 
altogether the attempt with the 32 der, wé have thus seventeen 
shots of from 80 lb. to 100 Ib. weight, made of special material, of 
special form and temper, fired the heaviest charges the guns 
will beat, as far as practicable at right angles, within the shortest 
safe di from two most powerful pieces of artillery ever yet pro- 
duced, ship’s side thus su to proof has been penetrated 
twice. side which has exhibited this power of protection is one 
of the first of its hes ong ever constracted. Its outer lining of iron 
is slighter than e manufactured; the plates of which it is 
composed are m smaller; and, instead of being firmly bolted 
upon the timber beneath them, they were found to be loose, 
owing to the shrinkage of the wood since the ship was built. 
When struck near their edges these plafes were more or less 
injured and ‘broke, when near their centres more or less in- 
dented and cracked ; but the iron splinter which went in with the 
Armstrong shot was the only mischievous one of any sort which the 
whole seventeen shots produced, and both that shot itself and the 
Whitworth would have been perfectly harmless to any one on the 
other side of the deck opposite where they entered. With e 
advantage, therefore, on the side of the guns to an extent 
could never occur in action, these results may, I think, be safely 
accepted as conclusive proof that, in the terms of your article, 
‘British manufacturers can, indeed, produce plates of iron capable 
of affording such protection to the sides of British ships, that the 
best of even British guns cannot penetrate them.’ But it will be 
asked, with such results as these for now a year before us, whence 
has arisen that ‘indecision’ which, as your article observes, has 
hitherto characterised our own adoption of this invention, and which 
still seems to wg d its progress. The only reply is, I believe, to be 
found in the fact that, simultaneously with the experiments at Shoe- 
buryness, other experiments have been taking place at Portsmouth, 
which have furnished results of a totally different nature. Month 
after month for far more than a ae the public has been 
informed, in general and in detail, of the entire destruction of 
armour plates of all descriptions and of almost all thicknesses, 
effected not by any new and powerful rifled cannon, but by the 
old smooth-bored gun of heavy calibre, with its limited range of 
some 4,000 yards. And although, as you observe, ‘it is impossible 
for us to balance our own experiments in this matter against 
those of the French, inasmuch as we cannot be sure that the 
conditions were equal,’ yet it may be well to apply this process 
to our own two sets of experiments, if ye | to remove the per- 
plexity caused by the great discrepancy they present; and we 
shall then readily perceive that the difference in the essential 
conditions under which they have been respectively made will 
fully account for the opposite deductions they admit of. The side 
of the Trusty, as before stated, was built but five years since, for 
the express purpose of sustaining the shock it has shown itself 
so well able to bear. The sides of the Alfred, the Undaunted, and 
Sirius, experimented upon at Portsmouth, were built nearer fifty 
years ago, with a strength of scantling and with fastenings totally 
unfitted even then to undergo that hammer-and-anvil process of 
hanging heavy plates upon them to be attacked with the heaviest 
guns, and under which plates and timbering have both inevitably 
succumbed when the operation has been performed, after ‘ old 

* had of itself already brought these ships to the verge of 
the breaking-up dock. hy experiments of such a nature were 
made under such conditions at all, I presume neither to know 
nor inquire; but I cannot doubt that their pepe f results have 
had the natural effect of inducing that doubt and indecision in the 
public, if not the official mind, which it might have seemed so de- 
sirable to avoid in a matter so serious and new, and in which only 
the most practical —— possible could be expected to afford 
a safe guidance. ut, whatever may have been the especial 
object these Portsmouth experiments, we may be assured that 
whenever British armour-ships may have to contend with those of 
other nations, the timbering which supports their plates will be found 
not of the same age and weakness as that of the old ships named, 
but on the same scale of strength as that of the Trusty; as witness 
the 24-in. scantling of the Normandie, now receiving her plates at 
the basin of Cherbourg. * * * Noship of wood, of whatever 
size or force, can be expected to contend with the modern projectiles 
of conical and spherical shot, shells, and molten iron against 
even a single-decked ship with sides as impenetrable as those of the 
Trusty. Even at 200 yards we have seen that favourable accident 
alone enables such sides to be pierced at all; with sufficient steam 
speed to enable a fighting distance of 1,000 yards to be maintained, 
such ships must prove ‘invulnerable’ (except through their port- 
holes) to any gun yet known, while capable themselves of the most 
effective use of their powers of destruction against any opp t of 
wood; and the ‘ reconstruction’ of the line-of-battle portion of our 
fleet has, indeed, become an imperious necessity.” 











Tue first tramway, or street railway, in the metropolis, of a 
similar kind to that successfully laid down at Birkenhead, will be 
laid down in the course of a week or ten days, by way of experiment, 
along Victoria-street, Westminster, extending from the Broad 
Sanctuary, near the new Westminster Hotel, to the Vauxhall 
Bridge-road. The sanction of the parish vestry (St. Margaret’s 
Westminster) has been given to the project, and the Board of 
Works has just signified its approval. Mr. G. F. ‘frain, and the 
gentlemen associated with him will, therefore, proceed forthwith 
to carry out their scheme. An ibus of admirable design is 
being built by the Railway Carriage Company of —— a 3 it 
is to be fitted up for the accommodation of sixty persons. Mr. Train 
has also applied to the vestry of St. foes » ha for permission to 
lay down a tramway in that parish. 

Sree Borers v. Iron BomEers.—An interesting, though costly 
experiment has been made on board the John Penn steamer, em- 
amy on the Dover station, with the view of testing the practica- 

ity of using steel in the construction of steam boilers. Those 
which were constructed and fitted to the vessel we have mentioned 
were made of steel, with the idea of bringing that metal into general 
use for the purpose, if they had been found to answer; but practical 
experience proved that steel expands with the heat and con- 
tracts with cold so much more than iron that the former metal is 
comparatively useless, and the John Penn has therefore been brought 
up to Messrs. Penn’s wharf at Deptford, where she is now, having 

steel boilers removed, which are to be replaced with others made 
in the usual manner of iron. 








NOTES ON RIFLES AND RIFLE SHOOTING. 


A RIFLE bullet takes upwards of three seconds to fly 900 yards, 
and nearly eight seconds to fly 1,800 yards. 

THE same charge of powder could propel a ball thirty-four times 
the distance in vacuo that it does through the atmosphere. 


Tue greatest defects of the Enfield rifle have been, and are, the 
shortness and excessive straightness of the stock, by correcting 
which, the value of the arm wou'd be considerably enhanced. 


From one-third to one-fourth of the projective force of the 
powder is lost by windage of one-twentieth the diameter of the bore, 
therefore decrease of windage very considerably increases the velo- 
city of the projectile. 

Ir cam be satisfactorily proven that upwards of a quarter of a 
century ago Captain Norton actually devised and freely offered to 
the Govermment, though unfortunately in vain, almost all the im- 
provements that have recently been brought forward, and seme of 
them adopted, as novel inventions! 

Tue rifling of the Enfield is constituted by three very shallow 
circular ves, nearly as wide as the bands, cut slightly at 
the br than at the muzzle, and making half a revolution in the 
length of the barrel, which is 39 in. The regulation change of 
powder is 2} drachms, F.G., the weight of the bullet 520 grains. 


In the month of August, 1851, a patrolling party at the Cape, 
during the Kaffir war, expended 80,000 ball cartridges in killing, or 
otherwise disabling, twenty-five of these naked savages—just 3,200 
rounds to each Kaffir. This war cost us, fora long period, £3,800 
per diem. The party above referred to were armed with “ Brown 
Bess.” 

Tue velocity and consequent force of the projectile may be in- 
creased by increasing the charge of powder up to a certain amount, 
peculiar to each gun, beyond which each further addition to the 
charge of powder will, pro tanto, diminish the attained maximum 
velocity, although the recoil will go on increasing with each aug- 
mentation of the powder. 

Tue depths to which balls of the same size and weight, but goin, 
at different velocities, will penetrate into the same piece of w 
will be as the squares of the velocities, Balls similarly proportioned, 
but of different sizes, will, at the same velocity, penetrate to depths 
proportionate to their diameters ; therefore a larger ball will make a 
deeper as well as a larger hole. 

In a flight of 300 yards the projectile from an Enfield rifle does 
not rise more than 3 ft. 7 in. above the line of aim. The rise and 
return of the trajectory curve above that line are as follows :— 

Inches, 174.- | 38h | 33 | rt 424 | 43 | 39 sis 

Yards, 50 ..| 75 | 100 | 125°] 150 1175 | 200 | 225 | 250 
from which the trajectory may be drawn. 

Cotonet Cort’s cavalry pistols are “ pocket rifles.” On the Erith 
Rifle ground, 36 rounds were once fired from one of those pistols, 
with the assistance of a rest, at the enormous range of 410 yards. 
Of these, 22 bullets struck the butt, of which 18 were within the 
circumference of acircle of 7 ft. in diameter. The barrel was only 
7} in. long, and no sights being adjusted, the elevations were taken 
by guess. 

Muskets (matchlocks) were introduced into the English army in 
1521; yet we see how slow have been their improvements, not so 
much from the absence of invention as from the arrogant contempt 
and opposition of “ Jacks in office.” The flint lock was invented in 
1630, but fifty years elapsed ere it was adopted; and just before 
that, or in 1677, Lord Orrery, in his “Treatise on the Art of War,” 
addressed to Charles II., warmly advocated the abolition of fire- 
arms, and the adoption once more of the English pike instead! 
Rifles were invented about the commencement of the seventeenth 
century, by Koster, an ingenious gunmaker of Nuremberg, that is, 
before flint-locks were invented; so that we have been upwards ol 
three centuries availing ourselves of them. And even now it is 
to the Arabs that we are indebted for their introduction—that is, to 
the extent to which, in Algeria, the French suffered at the hands of 
these children of the desert. M. Délvigne, to whom the merit is 
due of having devised a mode of rendering the loading of a rifle 
almost as quick as that of an ordinary smooth bore, had to contend 
against the ignorance and prejudices of all the civil and military 
authorities in France from 1826 to 1838. 
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THE TIDES. 
(From Geological Gossip ; or, Stray Chapters on Earth and Ocean.) 
By Professor Anstep, M.A, F.R.S. 


Tue tide- wave in the Atlantic isa movement in mass of the whole 
body of the water, which advances from the south towards the north 
during a period of six hours, producing a total average rise of a 
very few feet, and then retires southwards again at the same rate 
and to the same amount. Simple as this statement may seem, only 
contemplate for a t the grandeur of the result—all the water 
of this vast trough, 7,000 miles long, and averaging 2,000 miles wide, 
being at one moment still, at the next starts majestically into mo- 
tion, and as if endowed with life presses onward, and by slow degrees 





lifts up its whole mass, till after an hour it is some 4 in. or 6 in.- 


above its original level. Hour after hour this continues, till after 
about six hours have elapsed, a maximum in height is reached, and 
the whole water raised in open ocean some 3 ft. The advancing 
wave is then checked and stops, and soon becomes a receding wave 
at a similar rate. Twice in every twenty-four hours does this mar- 
vellous alternation of level occur, and as it affects the whole body of 
the water, its results near shore are greatly affected by the narrow- 
ness of the channel and its form, so that the elevation of 3 ft. is, in 
some places, multiplied into 70 ft., and in others reduced so as not 
to be observable. Who has not sat by the sea-side watching the 
ceaseless undulation of the water, and trying to discover how it is 
that, while there seems a rapid succession of waves coming in towards 
the shore, the water is really gradually ebbing away from his feet, and 
drawing off further and further any piece of wood or other floating 
object he is watching? How many also have experienced, while 
deeply interested in some pursuit among the rocks or in the caves, 
that insidious and sometimes rapid rise af the whole body of the 
water, cutting off retreat, though there is hardly a ripple to be 
observed and nothing to mark the change that is taking place? The 
mysterious obedience to the command, “ Thus far shalt thou go, and 
no farther,” might seem to indicate the direct presence of some 
Supreme Power, had we not elsewhere ample proof that this is no 
interference with any of those great laws imposed on matter from 
the beginning, and that the perfection of the Lawgiver is best seen in 
the absence of any need for occasional interference. The tide-wave, 
though one of the most interesting and difficult to follow of the 
Atlantic phenomena, is not, of course, confined to the Atlantic. It 
seems to originate in the vast body of open water in the Pacific, and 
is then forced onwards into the modifications just described, owing 
to the form and limit of the channel it affects. The Atlantic is also 
traversed by several rivers of salt water. These cross it ffected 


foundland. At this point the difference of temperature between its 
waters and those of the ocean it traverses, is as much as from 20 deg. 
to 30 deg. on an ordinary winter's day. Much farther on in its course 
—midway across the Atlantic, and even as it approaches the land of 
the Old World—this water still retains a comparatively high tem- 
perature, and, beyond all doubt, warms the air immediately above it 
to an extent which greatly influences the climate of Europe on 
which that air blows. If anything were wanting to prove the vast 
influence of oceanic currents on the ature of land, the com- 

son of the climate of Liverpool with that of the island of New- 
‘oundland (which is indeed somewhat to the south), or of Norwa 
with Spitzbergen, would be sufficient Mustrations to refer to. “It 
is the influence of the Gulf Stream 53 Sine that makes Irelaad 
the emerald island of the sea, and cl the shores of England with 
evergreen robes; while in the same latitude, on the other side of the 
Atlantic, the shores of Labrador are fast bound in fetters of ice.” 
But it is not alone the absence of the Gulf Stream that produces 
this result. Whilst a current of warm water crosses from the Gulf 
of Mexico to the shores of Northern Burope, another current of 
water comes stealthily along, at a considerable and increasing depth, 
from the hardly-melted winter ice of the Arctic circle towards the 
equator. This polar nee ee » and crdsses far out of 
sight of the Gulf Stream; before doing that it has had time to 
cool down the eastern shores of America, and render the contrast 
between them and the European land in the same latitude more 
striking. These currents alter their position with the season. In 
winter the Gulf Stream passes more to the east, forced to take that 
direction by the i volume of the cold water from the Arctic 
Seas. After a hot summer the case is reversed, and the stream ap- 
proaches the land more nearly before it to cross. A third 
current, tho of smaller importance, is to set northwards 
round the interior of the Bay of Bi to the western shores of 
England; and a fourth, also comm on the outskirts of the 
Gulf Stream, sets southwards towards the coast of Guinea. The 
waters of the South Atlantic appear to set continually across from 
the seas near the Cape of Good Hope to the east coast of South 
America, before entering the Caribbean Sea. It is not easy to find 
a complete and satisfactory explanation for these remarkable 
phenomena. ‘They are supposed to originate in prevalent winds, and 
these, no doubt, may act in forcing the water to a higher level on 
certain shores whence a current seis to restore the level thus lost. 
But this is not sufficient to explain the varied and marked appear- 
ances connected with the great streams. Lieutenant Maury, U.S N., 
to whom we are indebted for an interesting work on the “ Physical 
Geography of the Sea,” has expressed an opinion, supported by 
many facts observed by him and others, that the rotation 
of the earth from west to east, acting in some measure inde- 
pendently on the waters, which do not hold together as 
the solid earth does, must produce a current in the same 
direction. The replacement of the water thus removed by cold 
water from the Arctic circle can be readily admitted to be by a 
deeper current partly out of sight, and away from immediate recogni- 
tion; and knowing, as we do, that there is such a current setting 
southwards, and that the temperature of deep water throughout the 
Atlantic is very cold, this theory is further supported. Whatever 
may be the cause of the Gulf Stream, there is no doubt as to the 
effect it produces, and we know how completely the \. hole aspect of 
the vegetable and animal world in the worthern hemisphere is 
atlected by it. Once, it would seem, the stream flowed through what 
is now the valley of the Mississippi towards the Arctic circle. If so, 
it is not diflicult to believe that ice and snow may then have pre- 
vailed over northern Europe, whose climate must at that time have 
resembled that of the gloomy and uncultivated lands on the coast of 
Greenland and Labrador. ‘It would be difficult to say how small a 
change in the direction of this great distributor of heat would modify 
and injure the climate of England. On a large part of the Atlantic, 
nearly midway across between Portugal and the west of North 
America, is a curious expanse of sea, generally covered with a 
particular kind of sea-weed. ‘This would almost seem to be the 
result of a kind of eddy on a gigantic scale, into which certain 
marine vegetable productions in a living state have been drifted ; 
at any rate, it is certain that this portion of the ocean is permanently 
and thickly covered with such growth. It is called the Sargasso 
Sea, from the name of the weed, and although some accounts given 
of the abundance of weed seem almost too wonderful to be credited, 
and it is not unlikely that in many cases the floating portion varies 
and breaks up for a time, there remains no doubt of this fact, that 
there is here collected, in the very midst of a great ocean, far re- 
moved from land or shoal water, a vast heap of vegetable matter, 
and that no other similarly furnished tract of open water is known 
to exist. 








Cases have been known of the whole fourteen years’ duration of 
a patent having been expended in unproductive correspondence wit! 
Government officials, who, however, adopted the invention as soon 
av the inventor's patent rightsexpired. Of these, one, in 1847, wrote 
to the then Secretary of War, who wrote to the Adjutant-General, 
who wrote to the late Duke of Wellington, who wrote to the Clothing 
Board, who wrote to the Secretary at War, who wrote back to the 
inventor, communicating nothing practical as the result of nearly 
two years’ deliveration and procrastination on the part of “ the 
circumlocution oftice.” 


THINKING men are rare. Notwithstanding the asserted develop- 
ment of the thinking faculty among all classes, yet, if we look 
around us, we cannot help perceiving that scarcely one in a thou- 
sand of any class can, under any circumstances, be got to think. Go 
to every capital of Europe—visit all classes—mingle with them, 
from the highest to the lowest, and you will find that men do not 
love the labour of thinking. Rich or poor, taught or untaught, they 
love it not; it is a toil, a disturbance, it wearies and afflicts 
them. Here and there the propensity is developed, but chiefly, like 
some diseases, where the diet is low, and the dwelling is dark, and 
the air is stagnant, simply because, in some constitutions, whatever 
may be the surrounding circumstances, the fever will break out and 
make of the man a god—or a demon. 


Frencn ACADEMY or Scrences,—At the last sitting a was 
received from Sir David Brewster, in which that distinguished philo- 
sopher alludes to certain words used by M. Biot in his * Introduction 
to Mechanical Chemistry,” and shows that he (Sir David) was the 
discoverer of the phenomenon of coloured rings in the beryl, emerald, 
ruby, &c., which he published so far back as 1813, while Dr. Wollas- 
ton discovered the same in Iceland spar in the following year. He 
also mentions the omission of other discoveries of his by M. Biot.— 
M. Isidore Geoffroy St. Hilaire announced the arrival of a herd of 
45 individuals of the alpaca tribe, belonging to the Society of Accli- 
matisation. The herd, brought over by M. Reehn, originally consisted 
of 100, but 55 had perished during the long and perilous overland 
journey from Peru, and during the subsequent sea voyage. Two 
more, being in a sickly state, had died since their arrival in France. 
Of the 43 animals remaining, 33 are alpacas, 9 are lamas, and 1 is a 
vi Six, between alpacas and lamas, are destined for the 





by the tide, except in so far that they are lifted upward and sunk 
downward by this great wave, but their course is independent. Such 
ariver on the grandest scale is the great Gulf Stream—a mighty 
flood, pouring forth its ceaseless volumes of warm water from the 
Gulf of Mexico towards the Arctic Seas. These waters being 
warm, and therefore lighter than those of the ocean into 
which they pour, and which form their banks and bottom, 
do not readily mix, and for a long distance the eye can readily 
discern the difference that exists between them, the coloar of the 
warm waters stream being of a deeper and more indigo blue than 
that of the waters of the ocean, which are more usually green in 
the vicinity. The Gulf Stream, where it issues from the Gulf of 
Mexico, is not more than about thirty miles wide, and is believed to be 
somewhat less than 400 fathoms deep. It proceeds northwards, ex- 

ding and shallowing as it goes. At first it moves at an average 
rate of about five knots per hour, and travelling northward and east- 
ward is turned across the Atlantic, just grasing the banks of New- 





Emperor, a few others for the Society of Acclimatisation of the Alps 
and for M. de Rothschild; the remainder of the herd are to be sent 
to the rearing establishment which the society has organised in the 
Cantal. The acclimatisation of these races is also being tried in Spain, 
at Cuba, and in the United States.—After this communication, M. 
Geoffroy St. Hilaire presented the Academy with three lithographic 
priats, displaying, in a synoptical form, the relation of the priacipal 
groups of the animal kingdom, and the classification of the human 
races. Captain Laussedat read a report of the labours of the com- 
mission sent to Algeria under his direction by the Minister of War, 
to observe the total eclipse of the 18th of July last. The commission 
organised its ob-ervatory at Batna. Captain Laussedat’s report on 
the eclipse contains two very singular facts not mentioned by other 
observers, viz., the observation of a luminous point on the moon's disc 
during the totality, and a peculiar change of form which the solar 
crescent underwent at a certain moment, and which was reproduced 
on one of the photographs presented by the author of the report.: 
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ROWAN AND HORTON’S STEAM ENGINES AND BOILERS. 
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Tus invention of Messrs. J. M. Rowan, of Glasgow, and T. R. 
Horton, of Birmingham, relates to various improvements in the 
arrangement and construction of parts of steam engines and boilers, 
and comprises modifications of some improvements described in a 
previous patent, dated 19:h April, 1858, the object being generally 
to economise space and fuel, and to render the engine and boiler 
capable of safely developing anincreased power. The improvements 
in engines are designed for working on the high and low pressure 
system, and in one arrangement, embodying a moditication of these 
improvements, the piston of each low pressure cylinder is formed 
with trunks or plungers, working as single-acting pistons in high 

ressure cylinders annexed to the ends of the low pressure cylinder, 
te a second modification, a high pressure cylinder is placed within 
each low pressure cylinder, the piston of the latter being formed with 
a closed trunk working upon or over the high pressure cylinder, and 
in atrunk or recess in the end of the low pressure cylinder. Ina 
third modification, a high pressure cylinder is placed against, or 
partly sunk into, the cover of each low pressure cylinder, and from 
these cylinders three piston rods emerge by external stufting boxes, 
one from the high pressure piston and two from the low pressure 
piston, the three being connected by a cross head, whilst a forked 
connecting rod is jointed upon the two low pressure piston rods. In 
a fourth modification, a pair of cylinders arranged slightly apart are 
placed against the cover of a single cylinder. ‘The three piston rods 
pass out through external stufling boxes, and are connected to one 
connecting rod. The single cylinder may be low pressure and the 
pair of cylinders high pressure, or vice rersd. Instead of ,the pair of 
cylinders one annular cylinder may be used. In a fifth moditication, 
a high pressure cylinder is placed against the bottom or back cover 
of a single trunk cylinder, the rod of the high pressure piston passing 
through a metallic packing in the cover of the low pressure piston ; 
or the partition between the cylinders may be dispensed with, in 
which case the steam, after acting on the back of the high pressure 
piston, acts on the front of the low pressure piston, and then in the 
space between the two pistons. 

Another portion of the patent has reference to the valves for com- 
bined high and low pressure cylinders, and comprises a moditication 
of combined valves and casing, in which the valve slides for the 
high and low pressure cylinders respectively are both fixed upon one 
rod. A partition divides the casing between the slides, and a 
metallic packing is applied to the aperture for the valve rod; 
separate inewadl spaces are also provided in the combined casing 
for the introduction of steam to heat the partly used steam passing 
from the high pressure to the low pressure cylinder. In another 
modification of combined valves and casing, there is a separate 
valve slide for each end of the high pressure cyhnder, both 
being on one red, and a separate valve slide for each end of the 
low pressure cylinder; the two latter being on a second rod 
which passes through a metallic packing in a partition between them. 
Separate internal spaces are provided for steam to heat the partly used 
steam passing from the high pressure to the low pressure cylinder. 


A further improvement in surface condensers and retrigerators, 
the tubes of which are packed with caoutchouc, consists in lining 
the caoutchouc, where! it bears upon the tube, with linen, or other 
material having comparatively little frictional hold on the tube. 

The improvements in boilers now patented consist principelly of 
modifications of the ‘‘ compound subdivided” boilers described in 
the specitication before referred to. In one of these improved 
modilications, the arrangements for causing the “ serpentine” or 
return movements of the fire gases is dispensed with, and these gases 





| apertures being afterwards filled by cup-shaped plugs, which are | 








| the directions indicated by 
arranged in suitable positions across the spaces between the water | 


traverse the whole of the external flue spaces and of the internal | 


tubular spaces in one general direction. 


This class of boiler may be composed or built up of rectangular 
flat leaves or sections, with hollow subdividing partitions, and with 
or without flue tubes, or it may consist of cylindrical or curved 
sections arranged concentrically, or otherwise; also with hollow 
subdividing partitions, and with or without flue tubes. In another 
modification of compound subdivided boiler, flat rectangular leaves 
or sections are placed at right angles to each other in plan, so as to 
enclose the grate or furnace. ‘There are no leaves or sections 
directly over the fire, but the fire gases passing up the inside of the 
rectangular case formed by the leaves or sections are next directed 
down tubes traversing these leaves or sections. This species of 
hollow-sided casing may be constructed as a single section or boiler, 
and of a rectangular or other form in plan, being, however, sub- 
divided by bellow vertical partitions. Instead of the hollow fiat 
subdividing partitions, the sides of the subdivisions may be bent or 
curved in, so as to give a circular or curved transverse section to 


the water spaces. One or more of the leaves or sections of these | 


boilers may be carried above the general level, their upper parts 
constituting steam spaces. 


In another moditication of compound subdivided boiler, the leaves | 


or sections consist each of a hollow or tubular frame, which is 
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themselves fixed by means of ferrules. 

The invention further comprehends improved apparatus for 
regulating the feed of steam boilers, more particularly when the 
same water is used over and over again in the boiler, and also im- 
= apparatus for adjusting the flue or ash-pit dampers of steam 

oilers. ‘The improved feed regulator consists of a float cock in 
connection with the cistern, from which the feed water is pumped 
into the boiler. On the water in the cistern becoming too low, the 
float opens the cock, which allows the water pumped to pass 
back into the cistern instead of into the boiler. The pump 
can thus be kept constantly working, without the possibility 
of pumping air into the boiler. In the improved apparatus 
for adjusting the dampers, the d lever or chain is connected to 
a rod having fast on it two pistons of different areas, working 
in a suitably-shaped cylinder or chamber. The outer side of the 
small piston is 





when its pressure rises beyond a predetermined amount, and when it | 
raises a valve loaded to that amount, which valve admits it to the 
large piston. In consequence of the difference of area a movement 
then takes place which closes the damper or dampers. On the boiler 
pressure becoming diminished, the loaded valve closes the inlet of 
steam to the large piston and opens an outlet for the steam beneath 
it, whereupon the steam acting on the small piston causes a move- 
ment which opens the damper or dampers. Instead of the small 
steam piston the rod of the large piston may be arranged to lift a 
series of weights in succession, each weight being lifted on a corre- 
sponding increase of pressure taking place, and the damper or 
dampers being correspondingly closed. In their extreme positions 
the pistons and valves tit against seats, to prevent leakage. In some 
cases the loaded valve by which steam is admitted to the large 
piston may be dispensed with. 

The engraving annexed has reference only to the improvements in 


ways exposed to the boiler pressure, whilst the | 
opposite side of the large piston is only acted upon by the steam | 
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FUNERAL OF THE LATE Mr. Locke.—Tuesday morning was 
| fixed for the funeral of the late Mr. Joseph Locke, whose 
body had been removed from Moffatt, Dumfriesshire, under 
the direction of Messrs. Morant and Boyd, upholsterers to her 
Majesty. The body of the deceased had been removed to his private 
residence, Lowndes-square, Pimlico. As the time for the mournful 
cavalcade drew near the bells of several churches tolled, and many 
tradesmen closed their shops, as a mark of respect. The body was 
interred in Kensal-green Cemetery, Harrow-road, where the deceased 
had purchased a piece of ground. The procession consisted of a 
hearse and six, and ten mourning coaches, each drawn by four horses. 
The professional brethren of the deceased mustered strongly on the 
occasion, in spite of the vacation, and many of them must have 
come expressly from great distances to mark their respect for the 
memory of one whose name is connected with the very early period 
of the railway movement in this country and on the continent. His 
parliamentary friends also sent their representatives, among whom 
we noticed Lord Alfred Paget, Mr. Moffatt, Mr. Tite, the Hon. 
Butler Johnson, &c. All present seemed to feel acutely these 
now frequently recurring visits to Kensal-green Cemetery, and 
the too frequent losses sustained by the profession of civil 
engineering were reverted to with melancholy reminiscence. The 
Institution of Civil Engineers was represented by its president 
Mr. G. P. Bidder), Sir John Rennie, M. McClean, Mr. Hawksley, 

r. Heemans, Mr. Murray, Captain Huish, Mr. Maudslay, and Mr. 
C. Manby, hon. sec., and Mr. James Forrest, secretary, Sir Charles 
Fox, Mr. Joseph Gibbs, Mr. Gravatt, Mr. Gooch, Mr. Bruff, Mr. 
Pole, Mr. Crampton, Mr. Ogilvie, Mr. Ashbury, Mr. Bazalgette, Mr. 
Rawlinson, Mr. Grantham, Mr. Perring, and many other members 








one arrangement embodying a modification of these improvements the 
piston of eachlow pressure cylinder being formed with trunks or 
plungers, working as single-acting pistons in high pressure cylinders 
annexed to the ends of the low pressure cylinder. A pair of 
engines thus constructed is represented in section and side elevation | 
in Fig. 1, and in end elevation in Fig. 2. | 
The low pressure piston A is formed with, or has attached to it, | 
trunks }, 6, which have packing rings at their ends, each working in | 
a high pressure cylinder c. The power is transmitted by rods D, D, | 
fixed to the low pressure piston A, and passing out at opposite sides | 
of one of the high pressure cylinders c, being titted with side blocks 
working between guides at the sides of this cylinder c, and having a 
forked connecting rod E jointed to them, 
We also illustrate one modification of boiler. Fig. 3 is an eleva- | 
tion, one half in vertical section, of a cylindrical boiler. Fig. 4 is a | 
horizontal section taken at the lines 18—18 in Fig. 16. This boiler 
is made up of a number of concentric cylindrical sections, each sub- 
divided by hollow partitions. The steam generated in each section 
is conveyed by pipes M to a central cylindrical steam chest N. The 





| furnace space is formed by the increased downward extension of the 


outer cylindrical section, and the fire gases are made to proceed in 
the arrows in Fig. 3 by stop plates 


spaces. 


Tue Misstssirr1.—Mr. R. Thomassy, whose curious researches on 
the distribution of salt in the Atlantic we mentioned a short time 


| ago, has just published an interesting essay on the Mississippi, and 


crossed vertically or horizontally by tubes having the water inside | 


them, whilst the fire gases play upon them externally. 
are ferruled through apertures in the outer plates of the frames, the 


These tubes | 


the alluvial deposits with which it annually builds up new additions 
to the continent at its delta. The alluvial domain of this great 
artery of the New World comprises about 14,000 square miles, inter- 
sected not only by the main branches of the river, but also by 
numerous sedimentary canals forming other small deltas, which, 
however, nearly all lie westward of the river, while the eastern side 
is occupied by three large lakes. The obstacle which has retarded 
the formation of alluvial ground on this side, and the manifest ten- 
dency of the Mississippi to deviate from its course in a south-eastern 
direction, either by the erosion of its left bank, or by leaving deposits 
on the opposite one, are attributed by our author to the prevalence 
of north and north-eastern winds from February to June, the period 
during which the river, overflowing its banks, carries with it large 
quantities of sedimentary matter, which invariably tends to fall to 
leeward. M. Thomassy shows, on the authority of various old maps, 
including those of De la Salle, which he has brought to light again, 
that in 1682 Lake Twensa was directly fed by the Mississippi, while 
it now lies several miles west of the latter. The vast mass of mud 
at the mouth of the river, which the old Spanish geographers called 
‘Muddy Cape,” extends in the form of a fan over a space of from 
twenty-five to thirty miles, and is constantly moving forward in to the 
gulf, obeying the impulse of the river,which is constantly either raising 
its banks higher, or filling up the neighbouring marshes, or invading 


| the gulf, and building up land there. 


of the profession were also paws. The funeral service was read by 
the Rev. Dr. J. Wilson, of Chelsea. At the conclusion the body was 
consigned in the most solemn silence to the tomb. A gilt plate on 
the coftin bore the following inscription :—“ Joseph Locke, Esq., M.P., 
born August 9, 1805; died September, 18, 1860; aged 55.” The 
deceased’s funeral was attended by a great number of carriages of 
the nobility and —-* A post mortem examination, which was 
made in Scotland, confirmed the opinion of the medical attendants as 
to the nature and seat of Mr. Locke’s disease, technically termed 
inter-susceptio, a disease of the intestines. The condition of the 
body proved that he must have endured much agony, though he 
remained sensible almost to the period of his decease. 


ScrentiFic Jortines.—M. Spiquel, a chemist, gives the following 
recipe for silvering spoons and forks of German silver when some- 
what the worse for wear:—Dissulve two grammes of nitrate of 
| silver in forty grammes of distilled water; add six grammes of pure 
cyanide of potassium, which will immediately cause a precipitate of 
cyanide cf silver, looking like snow; but, on stirring with a glass 
tube, the liquid will immediately become limpid again. Dip a linen 
rag into this liquid, and rub the article to be silved over with it: its 
surface will immediately be covered with a film of silver. Rinse in 
clean water and wipe with a dry towel.—M. Labiche, a chemist at 
Louviers, has found an easy way of discovering whether eggs are 
sound or not. He makes a solution of chloride of sodium (common 
salt) of a specitic gravity represented by 1,040 (water being 1,000). 
If an egg thrown into this solution sinks to the bottom, it is fresh 
enough to be boiled in the shell; if it does not sink quite to the 
bottom, it is still fit to be eaten, but not under that form; and if it 
swims on the surface, it is decidedly spoilt.—Professor Way has dis- 
covered an electric light far superior to any yet known. It is pro- 
duced by the action of a voltaic battery on a moving column of mercury. 
The mercury is contained in a crystal globe of the size of an orange, and 
is sent from a very minute hole, under the form of a thin metallic 
thread ; it is received in a small cup, whence it falls into a basin below, 
to be again conveyed to the globe above. No sooner are the wires of the 
battery in contact with the thread of mercury, than a vivid light is 

roduced, which disappears as soon as the contact is interrupted. 

uring this process no evaporation of the mercury is observable. 
—M. Malapert, Professor of Toxicology at the School of Medicine of 
Poitiers, has invented a new kind of filter which promises to be 
highly advantageous to chemists. It is well known that the filters 
used in laboratories generally consist of a sheet of blotting paper of a 
peculiar kind, which, after being folded like a fan, is put into a glass 
funnel resting on a receiver below. Now, it very often happens 
that if the solution to be filtered is poured in without great precau- 
tion, the paper will burst, and a new filter must be made. Some- 
times, notwithstanding the greatest care, such accidents will happen 
on account of some fiaw in the paper. M. Malapert obviates this 


inconvenience by preparing a kind of paper with a piece of linen 
contained in its very substance. This paper has the further advan- 
tage of containing neither lime nor iron, but at most a few traces 
of chlorine, and much less even of that than any other kind of 
paper. 
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TO CORRESPONDENTS. 


ume IX. of Tak Exanvesr, bound in cloth. is now ready, Price 18s, 
Covers for binding the volumes can be had from the publisher, price 2s. 6d. 


as may desire to be referred to 
and 
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E. C. M.—(Grimsby.)—Received this morning. We will write you in a day or 
two 


W. L. N.—We are not aware of any book having been published on agricultural 
engines and im % 

Middlesex.—We really are not able to inform you whether the whole of the 

i carriages used in England, Scotland, and Wales 
would, if placed in a continuous line, reach from London to Liverpool ; and, 
if we were, the information would be of little value. We will answer the 
second question by asking another, What would be the effect of recoil ? , 

R. P.—(Handsworth.)— You can obtain the specification by sending 10d. in 

stamps to Mr, Bennet Wooderoft, at the Patent-office, Southampton- 

buildings, London, 





STONE BREAKING MACHINERY. 

(To the Bditor of The Engineer.) 
Sir,—We shall feel obliged if any of your readers can inform us if there 
are any machines (patented, or otherwise} for breaking stones for macadamised 
; and if so, where they can be seen at work on Gis comntey., oni 





DYNAMICAL THEORY OF HEAT. 
(To the Editor of The Engineer.) 

Str,—If you have no positive reply to ‘“‘ A Subscriber,” who inquired last 
Friday about Dr. Joule’s experiments, I venture to suggest, though with some 
hesitation, the “Philosophical Magazine,” and the “ Proceedings of the 
Royal Society,” as publications in which he may find a report of the inves- 
tigation referred to. ee A Reaper. 

ENGRAVING FROM PHOTOGRAPHS. 
(To the Bditor of The Engineer.) 

Sm,—With reference to the inquiry of your correspondent “ A. G.,” in last 
a of Tae Eneinegr, I way say that, having paid for several years 
constant attention to the study of photography, I have not heard of any pro- 
cess by which results, such as your correspondent seeks, can be ob 3 nor 
do I think it is possible that steel engrav can be taken from pace 
by any chemical means. od e 

STEAMSHIP STATISTICS. 
(To the Editor of The Engineer.) 

Siz,—Can any of your readers inform me where I can find particulars of the 
evaporation per pound of fuel per hour, and consumption of fuel r foot of 
grate per hour, of vessels in our mercantile marine and Royal Navy? The only 
particulars of the class I require are quoted by Isherw: in his “‘ Engineer- 
ing Precedents ;” these are of vessels of the United States Navy. aEnB 


ASTRONOMICAL INSTRUMENTS. 
(To the Bditor of The Bngineer.) 
S1x,—Can any of your readers give me any information as to the best com- 
bination for eye-pieces for astronomical telescopes, the arrangement of the 
lenses and stops, and the mode of calculating power? I should also be 
glad tobe referred to any modern work treating upon details in th 
ture of telescopes generally. 


HAMILTON AND SILVER’S PATENT. 
(To the Editor of The Engineer.) 

Sir,—In looking over Taz ENGIngER of Rentensioes 7th, 1860, I find that 
J. Hamilton, Glasgow, and T. Silver, Philadelphia, have taken out a t 
(No. 418; February 15th, 1860) for an invention which consists, princ pally, 
in causing a back pressure in the cylinder, so as to retard the motion of 
piston when there is a tendency to race. In connection with this the con- 
denser injection-cock may be placed in connection with a governor, to 
regulate the supply of injection water to the requi it of the cond 
Now, with respect to the self- -cock, it is an invention 
which I suggested six years ago, and which I have actually had working at 
two large establishments in Leeds since Se; ber 13th, 1858. 

I should be obliged if you would make known through the medium of 
your valuable paper ; and say whether their patent will hinder me from 
setting to work or using the invention. R. WaiNwrieut. 

Jermyn-street, Leeds, September, 25th, 1860. . 
[You have a perfect right to go on making as you have been: the patent will not 

affect you, nor, indeed, anybody else, at all, if the machinery patented be 

identical with yours.] 





e manufac- 
B. 








MEETING NEXT WEEK. 


Society oF ENGINEERS. — Monday, October 1st., at Seven p.m., in the 
Lower Hall, Exeter Hall: “On the Chalk Formation,” by Mr. J. Glynn, jun. 





Tue ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, Y preferred, be su 
direct from the office on the following terms :— 

Half-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
LS ee eee and sixpence per annum 
will be made, 








THE CORT CASE. 


Tue following is the list of subscribers on this account. As 
we are desirous to close the list, we shall be glad to receive the 
names of intending subscribers during the ensuing week. The 
amount may be sent by cheque or P.O. order to our publisher, Mr. 
Bernard Luxton. 
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FIXED AND FLOATING BATTERIES. 


Ir there was one fact more insisted upon than another by 
the persons who gave evidence before the Roya) Commis- 
sioners on the defences of the kingdom, it was the imprac- 
ticability of preventing the of iron-plated ships 
by the fire of fixed batteries. Nearly every naval and 
military officer, whose evidence bore upon the general 
defence question, contended that such ships might pass 
batteries at moderate ranges with comparative impunity. 
The first witness examined was Admiral Sir R. Dundas, a 
cautious officer. When asked whether he considered that 





forts of any size or description would prevent the passage 
of iron-plated ships through a clear channel, he replied 
that, unless under very close fire from very heavy batteries, 
he should think such ships would generally succeed in 
effecting a passage through a channel three-quarters of a 
mile wide, under any circumstances in which it is pro- 
bable that officers would make the attempt. Admiral Sir 
Thomas Maitland thought such vessels would not be en- 
dangered unless the forts were so placed that the shi 
must come within 400 yards of them, in which case he 
considered that a “concentrated broadside of fifty guns” 
would knock in the whole side. Captain J. B. Sulivan, 
R.N., unhesitatingly said that vessels sheathed with 4}-in, 
iron plates woald certainly be able to pass fixed batteries, 
But weneed not multiply such citations. Little as we know of 
iron-coated ships, we cannot have any doubt about their invul- 
nerability to the shot and shell at present in use at moderate 
distances. At short ae and with concentrated fire, we 
may, as Admiral Maitland says, not only do such ships 
injury, but beat the whole side in, and sink them off hand. 
To concentrate half a hundred guns upon a ship passing at 
speed, however, is by no means an easy thing to effect, or 
one which would be probably effected in practice. Captain 
Sulivan stated some very interesting facts bearing on this 
int. He found, he — from experience on board the 
Philomel brig, in the Parana, that, “however small the 
vessel, and however slow the speed, it was almost impos- 
sible to stop a (wooden) vessel, even at close range.” At 
Obligado, the greater portion of the sailing vessels would, 
he believes, have got past the batteries, even when they 
could only go one knot an hour over the ground, against a 
strong stream, and yet the practice, with 36, 32, 24, and 
18-pounders, was so good that scarcely a single ship’s hull 
was missed. If this were so, but a few years ago, with 
wooden vessels, low speed, and short range, what chance 
would there be, even with modern ordnance, of stopping 
iron-plated ships, going at ten or twelve knots, at ran 
of 800 or 1,000 yards? Wedo not believe all—not half, 
indeed—that the French newspaper writers have been 
telling us lately about the s and handiness, and arma- 
ment, and shot-proof qualities of La Gloire; but as we are 
ourselves building invulnerable ships (invulnerable, we 
mean, under given moderate conditions), which will pa 
bably steam at twelve or thirteen knots an hour, and be 
armed with thirty-six guns, there is nothing unreasonable 
in supposing that La Gloire, notwithstanding her dispro- 
rtionate dimensions and the lowness of her ports, would 
capable of steaming past an English battery at a dis- 
tance of 500 or 600 yards, in moderate weather, without 
reat risk; and the French Government are building, let 
it be observed, ten or twelve vessels like La Gloire, while 
we are building but four iron-coated men-of-war. 


But, if it be true that vessels are now constructed so that 
they may with safety pass fixed batteries, through such 
channels as that between the Horse Sand and No Man’s 
Land, for example, and thus take up positions at Spithead, 
despite the forts which the commissioners have recom- 
mended, it is equally true, and equally incontestable, that, 
having taken up suc positions, and having steam power at 
their command, nothing in the world but capture by 
boarding, or destruction by some submarine or other 
devices not yet invented, could hinder them from destroy- 
ing the dockyard and blowing the land batteries to ruins. 
For the former of these operations—the destruction of the 
dockyard — long range practice would of course suffice ; 
for the latter—the reduction of the shore forts—a nearer 
approach would be n But there would be nothing 
to deter an iron-plated steamship from making such an 
approach. There are large areas of deep water—as anyone 
may see for himself who will go carefully over the subject 
—in the neighbourhood of every existing and proposed 
mid-water or water-side fort marked in the ominous red of 
the chart issued by the Royal Commissioners, The recent 
experiments at Eastbourne, the less recent experiments at 
Bomarsund, and indeed all past experience, serve to show that 
if ships can attack land batteries of brick and masonry at 
ranges of from 400 to 500 yards, they can effectually destroy 
them. There is nothing, then—and when the new works 
are completed there will still be nothing—to hinder an 
iron-plated fleet entering Spithead and beating down 
every fortress erected against them—including, of course, 
those which we are about to spend millions of our money 
upon. This assumes, we are aware, that the plated ship 
can not only pass batteries, but bring up in front of 
them at a 400 or 500 = range. But we see no 
reason to doubt this. We have not to rely upon 
mere newspaper rumours in forming this opinion. Sir 
Thomas Maitland, who was so long in charge at Ports- 
mouth, and, therefore, is so well competent to speak with 
authority on the subject, says, from the experiments which 
have lately taken place against wrought-iron plates of 4 in. 
placed on the outsides of vessels, “the vessels have been 
found, at a distance of 400 yards, with the heaviest guns, 
say, 68-pounders with 16 1b. of powder, to be little injured.” 
For our own part, after careful observation of all that we 
have ever met with k this subject, we believe that, if 
good, 43-in. iron be well backed up with stout timber, no 
gun that we at present possess would penetrate it at a 
distance of 400 yards. 

The inference which we draw from all these con- 
siderations is, that we are about to spend vast sums of 
money, which we can but ill spare, upon works of defence 
which we already know to be incapable of defending us. 
Nor does the folly stop even here. One great means of 
our defence has always been the intricacy of our port 
entrances. The sand-banks, and uk tedie. and rocks 
which lie concealed all about our great naval ports and 
anchorages have always been our guardians, In times of 
peace we buoy them, and light them up, for the con- 
venience of ourselves and others; but in time of war, we 
remove every mark of every kind that is likely to serve as 
a guide to an enemy. e know very well that it is 
becoming the fashion among the more scientific of our 
naval officers to speak very lightly of the difficulties of 
entering anchorages and harbours. Give us a chart, they 
say, and we will go in anywhere, with any fleet you please 
for which there is water, in fine weather or in fog, guided 





by our soundings only. Captain Sulivan, whom we have 
before ee is one of this class of men. If Spithead 
were a French anchorage, he would not hesitate, he says, 
to take in the whole of our fleet without stopping to take a 
sounding. He would put a small vessel on each bow of 
the leading ship, to signalise her soundings if she got into 
shallow water, and would go in with as perfect safety as 
if the buoys were down, and moor at Spithead. A little 
startled at all this confidence, apparently, Captain Astley 
Cooper Key, one of the commissioners, asked—*“ On 
examining the chart would you hesitate to go into Spit- 
head in a thick fog if the buoys were all removed, supposin 
it to be a strange harbour to you ?”—“I would go into it, 
replied Captain Sulivan, “if it were strange, as well as at 
resent. I should take this chart (pointing to one) and go 
in without the slightest hesitation in the thickest fog, 
without the buoys, by the soundings. If you only hit this 
bank, you keep in five fathoms, and run right in.” This 
is all very well, and very scientific, no doubt; but it 
must not — oo that Captain Sulivan is an excep- 
tional officer, having had large experience on foreign 
surveys, and had to feel his way over many survey- 
ing grounds, and take his craft into many a harbour, 
even without a chart at all. Moreover, Captain Sulivan 
may have, and in truth seems to have, a genius for this 
sort of thing, and so, like every other man of genius, not 
only finds difficult things easy, but cannot understand how 
they can possibly appear otherwise to any man, And, in 
addition to all this, we have a number of officers in our 
service trained to surveying duties, of whom he is one, and 
who constitute an unique class of men, to whom the” 
bottoms of fathomable waters are homely ground, but who 
are not paralleled in any other service—excepting, perhaps, 
the Dutch. France, in particular, Captain Sulivan himself 
admits, has no such men in itsemploy. It is a singular 
thing, he says, that the French have not in their navy any 
body of officers answering to our surveying officers, Some 
years since they had two or three good surveying men, 
“or, at least, men who were constantly employed in sur- 
veying, though their surveys were very incorrect, except 
when they lay in a good snug harbour; but now they have 
no surveying vessels ; and though I have served with them 
so much, both in the Parana and in the Baltic, yet I never 
found one man who could be trained to it—that is to say, 
who could make anything like a pilot for their own ships.” 
As to leading a fleet into a — harbour, studded with 
powerful forts, in a thick fog, we do not believe there is an 
admiral in any foreign service who would undertake it. A 
view of the land, to enable the pilot to distinguish known 
points or objects, and to take the bearings of them, would 
uniformly be held indispensable. When questioned closely, 
Captain Sulivan himself virtually admitted this. “I am 
supposing,” he says, “that men have the charts, as, of 
course, they have, and that there are always plenty of men 
who know the land, and know Fort Monckton. I must say 
that I have never yet seen a French naval officer who 
could do it.” And the only example he gave of a fleet 
being led into a hostile defended harbour was that of the 
entrance of the British fleet into Sweaborg, led by himself, 
after the enemy had shifted the landmarks. 

Admitting, hom that there would be both difficulty and 
danger in leading a French fleet, say, into Spithead at 
present, supposing all buoys and beacons removed, we 
come now to observe that the erection of midwater forts 
upon the Horse Sand, No Man’s Land, the Spit Sand, and 
the Sturbridge Shoal, as proposed by the Royal Commis 
sioners, would offer terrible facilities to the entrance of an 
enemy. The fact is that, with the presence of these per- 
manent marks, all the difficulty and danger would entirely 
disappear. The Royal Commissioners’ chart itself shows 
that the present marks which lead you clear through to 
the deep anchorage—the a beacon in one with 
the centre of Fort Monckton, N.N.W.—would be most 
completely and satisfactorily replaced by the proposed 
structures. The Nab Rocks and the Warner Banks are 
the only dangers to avoid, and by keeping the new Horse 
Sand battery on with the new Spit Sand , or nearly 
so, you would keep clear of these and of everything else 
and — run straight in to within 2,000 yards or 3,000 
yards of the former work, after which you might ran any- 
where and anyhow into the area tudbaied Woteeve the 
fortresses, at the central part of which you might moor 
your invulnerable fleet with impunity. 

We submit that these are facts which should not, and 
must not, be lost _ of. It is clear to our minds, and 
must, we think, be clear to the mind of any engineer who 
will take the trouble to look into the matter, that these 
fixed water batteries which the Government contemplate 
building will not only prove worthless, but much worse 
than worthless, Floating batteries, iron-cased, some moored 
without steam (but capable of being moved to fresh moor- 
ings when uired), and some furnished with steam 
power, have clearly become the principal coast defences 
we require. Have these we must; if not now, long before 
the proposed fixed batteries are finished. Why, then, 
should we not leave what must be useless unattempted, 
and undertake what we may with confidence trust to? If 
the Government will not listen to these and like sugges- 
tions, but will pursue a blind-folded, wrong-headed, un- 
reasoning policy, the end of it all will be a great popular 
reaction, political agitations, and a contest between the 
industry and intelligence of the country on one side, and 
those who thrive without either industry or intelligence on 
the other, the termination of which no though man 
can fail to foresee. 


THE DEPARTMENT FOR SCIENCE AND ART, 


Ir is matter of congratulation that the Science and Art 
Department has come so well out of the trial to which the 
House of Commons thought well to put it. There has been 
a series of narrow-minded grumblings going on for some 
time, and the grumblers were loudest when the annual 
vote for the Department was taken. Now, it was fear of 
nude statues; and then, the impropriety of life schools— 
these being the mere subterfuges under which hostility to 
a thoroughly liberal and |e cag ee work hid itself. It 
was prudent to meet the feeling beforemit grew tc larger 
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roportions, and, by thoroughly ventilating the question, 

fo put it beyond the Wer of any to impede it further. 
This resnlt was inevitable, as the Department’s principles 
and course are essentially sound, pradent, and useful in the 
highest degree; and the facts needed only to be brought 
out to let the whole world see this. The select committee 
of the House of Commons, to whom the inquiry we have 
referred to was delegated, was appointed to inquire and 
report concerning the South Kensington Museum. As, 
however, the museum is the centre of the art and science 
schools of the United Kingdom, and indispensable to their 
existence, the inquiry really involved the whole question 
of secondary education which the Department administers. 
We trust, therefore, that the approval which the commtttee 
has bestowed upon the museum, as mainly shown in the 
extensions immediately urged, will also give an impulse to 
the art and science po Ba throughout the country. The 
uncertainty and dim apprehension which the gramblers 
must have created in the management of the Department, 
cannot but have rendered its action more timid and hesi- 
tating. The settlement of the question thus favourably 
will have its fruits, we trust, not only in the permanent 
improvement of the central museum, but also in a new 
impulse to all the schools now at work on this vitally 
important labour of spreading a knowledge of science and 
art throughout the kingdom. 

The report we have referred to is a full exposition of the 
state of the museum in all its departments. First in im- 
portance and extent stands the ornamental art collection, 
whose formation was recommended by the House of Com- 
mons in 1835-6, and which was actually commenced in 
1838. The committee of the House of Commons recom- 
mended, in 1836, that “specimens from the era of the 
revival of the arts, everything, in short, which exhibits in 
combination the efforts of the artist and workman, should 
be sought for in the formation of such institutions. They 
should also contain the most a proved modern specimens, 
foreign as well as domestic.” ‘The collection in the Ken- 
sington Museum illustrates various manufactures—pottery, 
glass, metal-working, furniture, woven fabrics, and the 
like—and has cost the nation nearly £50,000. Great care 
is taken in the selection of suitable specimens, and some- 
times they are exhibited, and public criticism is invited 
upon them before they are finally purchased. A published 
inventory gives the history, date, and price of each article. 
The collection is well arranged, each article labelled so as 
to render a catalogue needless, and the whole has been so 
economically made that it might be sold at a profit. 

The often-repeated complaint, that the South Kensington 
Museum and the British Museum frequently compete with 
each other at public sales, is proved entirely false, as the 
same agent buys for both institutions. ‘The report appears 
to have originated from the fact that the British Museum 
and the Ordnance Department once competed for a suit of 
Greek armour, each being ignorant of the other’s intention 
to purchase, 

The evidence showed to what a large extent the public 
is disposed to aid the museum by loans and gifts. The 
liberality of the Queen and of private individuals, during 
the last seven years, has given the public the benefit of 
loans and gifts of ornamental art which have been estimated 
at a value exceeding £460,000. The objects have not 
merely been exhibited in the metropolis, but, by a system 
of circulation, first recommended by the Parliamentary 
committee of 1836, have been exhibited in most of the 
principal towns of the United Kingdom. Her Majesty has 
generously allowed objects of great value and very fragile 
nature, such as Sévres porcelain, to circulate in this man- 
ner; and her example has been followed by many private 
a eg benefactors to the museum. Though this col- 
ection has travelled through the United Kingdom, and 
been packed and unpacked fifty-six times, not a single 
article has been lost or broken, The trustees of the Na- 
tional Gallery have expressed their willingness to permit 
the circulation of pictures not necessary to the central 
collection. ‘The public collections may thus be rendered of 
national, and not merely ‘metropolitan use, an object ear- 
nestly to be desired. 

The Fine Arts Committee of the House of Commons ex- 
pressed, in 1841, an opinion that, “independently of the 
poseen ip and elevating influence of the fine arts upon a 
people, every pecuniary outlay, either for the purpose of 
extending or louien elhatian of works of oe in this 
country, has been instrumental in creating new objects of 
industry and of enjoyment, and therefore in adding at the 
same time to the wealth of the country.” Evidence, illus- 
trated by actual specimens, was brought before the com- 
mittee, which proved the soundness of these views, and 
showed how, by a judicious cultivation of the taste of par- 
chasers and manufacturers, and by their action on each 
other, new branches of ornamental manufactures had been 
created within the last few years. 

The collection of British pictures at South Kensiagton 
was commenced by the gift of Mr. Sheepshanks, of pictures 
valued at £52,593. Mrs. Ellison followed, with a gift of 
water-colour drawings, valued at £2,996. And other gifts 
are in prospect if Parliament is disposed to find room to 
receive them, me or has been contributed, by gift or 
loan, to the value of £7,130; and a collection of engravings 
and etchings, formed in the same way, pictures—the be- 
quests of Vernon, Turner, and Jacob Bell, and others— 
together with the British pictures purchased with the 
Angerstein collection,have also been added to the collection. 

The architectural collection is badly displayed, and pre- 
vented from immediate extension by want of room, though 
it is much consulted by artisans employed in architecture, 
The educational exhibition, which was first formed in St. 
Martin’s Hall, has cost the public £2,101, whilst it has 
been enlarged by gifts or loans to the extent of £5,085 
more. It excites great interest, es ially amongst pro- 
moters of schools. The collections of materials for building 
and construction, food, and animal products, have cost the 
state £371, whilst the public has supplied objects valued 
at £14,290, These collections greatly interest the public, 
and are useful to commerce. fhe collection of models of 
es inventiogs is placed in a portion of the iron build- 

, and is much cramped for room. 





The collection of reproductions by photography and 
casting have been made primarily to furnish models for the 
use of the eighty art-schools in connection with the Science 
and Art Department. ‘They are obtained from public 
collections at home and abroad. After providing for art- 
schools, it has been thought right to give the public at 
large the benefit of the photographs at cost price, for the 
promotion of general art-education. The committee inves- 
tigated some complaints of this sale of photographs as 
interfering with private enterprise, but finally approved 
the course adopted by the Department as the best. 

The total cost of the South Kensington Museum, in its 
collections, land, and buildings, has been £167,805, and 
its annual cost is estimated at £7,000. The committee 
take the number of visitors—above a million and a half the 
first three years—as proof that the museum has met a public 
want. Similar institutions are suggested in other parts of 
the metropolis, which might be aided by loans from South 
Kensington. , 

Having arrived at the opinion that the South Kensington 
Museum, in respect of its action, as well throughout the 
United Kingdom asin the metropolis, is exercising a beneficial 
influence, and that it is fully deserving of Parliamentary 
support, the committee next turned their attention to the 
state of the buildings at South Kensington. They find the 
temporary iron building unsuitable, from its changes of 
temperature, and the difficulty of x > it water-tight, 
for the preservation of works of art. The schools are built 
of wood, and the class-rooms formed out of dilapidated old 
houses. ‘To remove the loss and danger arising from the 
causes stated above, and to provide space urgently needed, 
the committee recommend an outlay of £44,000, and that 
the new buildings should be capable of being worked into 
a general oy which might hereafter fully occupy the 
ground, and be susceptible of a proper amount of decora- 
tion. 


TRAFFIC RETURNS. 
Week This Same Mileage. 

ending Week. 1859. 1860. 1859 
Belfast and Northern Counties .. Sept. 22 _ 1,166 65 65 
Birkenhead, Lancashire, & Cheshire ,, 23 2,906 2,734 83 33 
Bristol and Exeter .. .. .. « -- 7,973 125 118 


Caledonian .. 2 .. os oc oo yy 28 - 2193 2193 
GONE, os ve ce te we te gg OO CLS OECD 
Corkand Bandon .. .. .. « 4, 2 327 343 20020 
Cork, Blackrock, and Passage .. ,, 22 266 263 GEG 
DOOMMS .. 0c ce oo co co co yp 15 322 333°0«(«17 17 
Dublin and Belfast Junction .. .. ,, 23 1,502 1,433 63 63 
Dundee, Perth, and Aber. Junction ,, 23 1,107 1,082 31 31 
Dundalk and Enniskillen.. .. .. 7? 93 1/532 1,732 122 122 


Dublin and Drogheda .. .. .. ,, 23 1,702 1,816 62% 62! 
Dublin & Wicklow & Dub. & Kingtn. ,, 22 2,023 1,932 403 40 
EGS DRONE ce ce se 00 ce 3 j 
Eastern Counties and East Union., ,, 23 — 27,435 499 499 
Kdinburgh & Glasgow & 8S. Dunfer. ,, 16 7,080 7,036 142 142 
Edinburgh, Perth, and Dundee s 4 
Glasgow and South-Western .. 


oe 6g, 22 «8,265 «7,551 183% 1833 
Great North of Scotland... .. .. ,, 15 .1,709 1,746 68 
Great Northern .. .. .. « «+ 5, 16 30,733 30,560 283 283 
Great Southern and Western.. .. ,, 22 8,929 _8,184 3829 226 
Great Western .. . ee 55 23) «(35,143 85,367 4708 4664 


Shrewsbury and Birmingham ., ,, 23 1,997 2073 208 204 

Shrewsbury and Chester .. .. 5, 23 3,593 3243 46 46 
Irish South-Eastern .. .. «2 «2. 0 = a be = - 
Lancashire and Yorkshire .. .. ,, 23 40,071 35,860 395} 3953 


Llanelly Railway and Dockyard .. ,, 22 632 590 dup 405 
London and Blackwall .. .. .. 4, 28 _1,647 1,650 5j 53 
London, Brighton, and South Coast ,, 22 20,372 19,559 2239 2064 
London, Chatham, and Dover ., ,, 22 740 341 425 19% 


London and North-Western ., .. 4, 23 83,504 82,041 950 936 
London and South-Western .. ..  ,, 23 20,880 19,382 359 839 
London, Tilbury and Southend .. ,, 16 | — 1,843 42) 423 
Manchester, Sheffield, and Lincoln, ,, 23 12,434 11,374 1738 1734 
Manchester, 8. Junc., & Altringham ,, 23 1,413 1,052 8 8 
Maryport and Carlisle .. « .. 4, 16 1,127 1,069 28 28 
Midiand.. .. oo oo oe» «+ .« 4, 23 43,493 39,564 G14b 614d 
Midland Great Western .. .. .. 23 . 

Newcastle and Carlisle .. .. .. 4, 22 8,434 8,274 784 78% 
North British .. .. .. «2 «oe 5, 23 6,009 5,850 174 174 
North-Eastern .. .. .. .. oe y, 22 42,220 41,850 764 764 
Newport, Abergavenny & Hereford — = - -_ os 
North Staffordshire Rail. and Canal ,, 16 8,016 8,080 246 233 
St. Helen’s C. and Railway .. .. ,, 23 2203 1,903 82 32 


Shrewsbury and Hereford .. .. ,, 22 - 1,843 61 bl 
Scottish Central.. .. .. .. .. 5, 23 3,605 3,548 50 60 
Scot, North-Eastern (lateAberdeen) ,, 15 4,210 4,425 115 115 
South Devon .. +. «e of c« 5 23 = 4,092 723 72} 
South Eastern .. .. «. oe «oe 4, 22 5,883 27,115 3806 306 
South York and River Dun. .. .. 4, 23 - 3,317 118 108 
South Wales.. .. .. .. os o 9 15 8,026 7,979 1713 1713 
Taff Vale eo «eo es co ce oe pf Ow 6,117 4,193 653 53 
Ulster .. 2 co ce oe of cf og 2 1,783 1,887 36 36 
Valeof Giwyd .. . oo «8 ce 5 & 203 24 =— = 
Vale of Neath .. .. co oo oc 28 _ 1,457 25 25} 
Waterford and Kilkenny... .. .. 4, 22 433 484 31 31 
Waterford and Limerick .. .. .. ,, 22 1,238 1,842 77 77 
West Hartlepool H. and Railway .. ,, 21 65,025 4,007 89 39 
West Midland (late Oxford, Wol.)  ,, 23 7,838 6,870 162 144 
Whitehaven and Furness.. .. .. ,, 16 - 649 «35 35 
Whitehaven Junction .. .. .. ,, 16 - 653 «12 12 


COLONIAL AND FOREIGN, 


Buffalo and Lake Huron .. -. Sept. 7 1,005 1,820 161 161 
Dutch Rhenish .. .. se .. o »» @B _ 109 «109 
Eastern of France (late P. and §.).. ,, 8 65,712 51,109 1050 1003 
Grand Trunk of Canada .. .. .. 8 1, 0 830 
Great Luxembourg ., .. 

Great Western of Canada.. 
Northern of France .. .. .. «. 
Orleans, Bordeaux and Branches... ,, 8 56,958 52,146 922 922 
Paris, Lyons and Mediterranean .. 3 3 

Sambre and Meuse .. ° o Rw oe 1,247 63 68 


Western and North-Western. :. 8 47,600 47/473 748721 
West Flanders .. .. .. « « 5, 2 - 990 «675 75 
Demerara fortnight ending .. .. = ae — _ — 








Fire iN Liverroot.—On Saturday morning last a serious fire 
took place in the shipbuilding yard of Messrs. Vernon and Co., 
Brunswick Dock, Liverpool. By the exertions of the fire-brigade, 
the conflagration was confined to the pattern room, the contents 
of which were completely destroyed. The amount of damage done 
is considerable. 

Sourn Kensryetron Museum.—During the week ending September 
22nd, 1860, the visitors have been as follows: —On Monday, Tuesday, 
and Saturday, free oe, 3,972; on Monday and Tuesday, free even- 
ings, 4,372. On the three students’ days) admission to the public, 
6d.) 1,465; one students’ evening, Wednesday, 199. Total, 10,0u8. 
From the opening of the Museum, 1,666,640. 

Westminster BripGe.—A return made by the First Com- 
missioner of Works shows that since July, 1856, when the report 
of a committee stated that £50,000 had been expended upon 
Westminster Bridge and the approaches, there has been a further 
sum of £196,283 laid out upon the bridge, and of £36,919 upon the 
ogee The engineer, Mr. Page, reports that he expects to be 
able in January next to give possession of the piers and abutments 
of the new bridge to Messrs. Cochrane and Co., who have contracted 
to complete the iron work of the second half of the bridge in n ae 
months ; their work, therefore, according to their contract, will be 
done by the end of October, 1861. In that case, allowing time for 
the foot pavement and roadway, the new bridge may be expected to 
be completed about Christmas, 1861. The width between the 
parapets will be 84 ft. 3 in. 


SCOTTISH MATTERS. 

Tue railway system is gradually working its way to John-o’- 
Groat’s. The first sod of the Inverness and Ross-shire line has _ 
been cut. The Scottish North-Eastern Railway dividend on their 
Scottish Midland stock for the past half year is to be at the rate of 
4} per cent. per annum, and after paying the whole preference 
dividends on the Aberdeen stock, including a new charge of £1,100 
on the 3} per cent. stock No. 2, they will carry over a balance of 
about £1,800 to next half year. The Great North of Scotland 
Railway dividend for the past half year is to be at the rate of 7 per 
cent. per annum. The dividend paid from the first has been 5 per 
cent., the line having been cheaply constructed, and possessing a 
good local traffic. 

The Magnetic Telegraph Company, which has nearly completed 
the erection of wires from Glasgow to Perth and Dundee, by Alloa 
=  ananes has carried them across the Forth, about half a mile in 
ength. 

The shipments of pig-iron, taking the year altogether, have been 
on a rather restricted scale; but within the last week or two greater 
activity has appeared, as will be seen from the following return :— 





Export in 
1860. 1859. 
Tons. Tons. 
Week ending July 14 es 7,133 ee 14,772 
- Pa -- 14400 .. 14,008 
z 23 14,710 12,405 
- Aug 10,949 12,211 
es ao . 12,871 13,488 
9 « wo 11,761 12,041 
a 25 15,883 13,711 
; Sept. 1 13,752 13,369 
id . » 10,231 13,623 
> » 15 12,003 : 


ed 92 3. «13,990 .. 11,486 

The Glasgow Mercantile Advertiser states that the portion of the 
Glasgow malleable ironworks, rendered idle by a recent explosion, has 
again resumed operations. The repairs and building in of boilers, 
as well as other work, have been carried on incessantly since the 
accident happened, an extra number of mechanics, &c., being em- 

loyed for that purpose. The steam-hammer, together with the 
arge mill, is now on, and many workmen, who since then have been 
idle, are once more employed. 

Several important launches have taken place during the last few 
days. Messrs. Tod and McGregor have turned out from their yard 
at Partick an iron screw steamer named the United States. Her 
dimensions are—240 ft. keel and fore-rake; breadth of beam, 32 ft. ; 
depth of hold, 21 ft. 6 in.; tonnage, 1,200 tons. The United States 
is fitted up with two direct-acting engines, of 138-horse power, and 
has a lifting screw. She is built for the Anchor Line Company, and 
is intended to run between Glasgow, Quebec, and Montreal. This 
steamer is the sixth launched from Messrs. Tod and MeGregor’s 
| yard since January last, and the firm have still five to build. Messrs. 

Barclay, Curle, and Co., have launched the Admiral Moorsom, the 
property of the City of Dublin Steam Packet Company, intended 
for a cargo-vessel on the Dublin and Holyhead station. The stem 
is plumb, having neither figurehead nor bowsprit, a principle coming 
greatly into use in commercial steamers. The vessel is schooner- 
rigged, and her dimensions are:—Length of keel and fore-rake, 
200 ft.; breadth of beam, 30 ft.; depth of hold, 15 ft.; tonnage, 
871 tons. The steamer will have two side lever engines of 420-horse 

ower, and 4 bulkheads. Messrs. John Reid and Co., Port Glasgow, 
1ave launched an iron paddle steamer of 600 tons, which was named 
the Jaqurabe, from a river in Brazil. She will be fitted with 
Randolph, Elder, and Co.’s patent engines of 130-horse power, and 
will be fitted in the best style. She is the property of a firm in 
Pernambuco, and is intended to trade along the Brazilian coast.— 
The Italia, a finely-modelled screw steamer, has been launched 
by Messrs. Scott and Co., at Garrel Point, Greenock. The 
Italia is 800 tons burden ; her length, 210 ft.; beam, 28 ft.; depth 
of hold, 16 ft. 6 in.; and her engine, 250-horse power. She is for 
the Mediterranean Steam Shipping Company, and will ply between 
London and the Mediterranean nm Nag = Maclea, of Rothesay, has 
turned out a beautiful screw schooner of 100 tons, for Mr. Cochrane, 
of Row, near Helensburgh. ‘(he vessel, which has been named the 
Jane Cochrane, is intended for the coasting trade. 


Important TO WorKMEN.—A very important wages case was 
heard at Warrington, on Tuesday. Thomas Hart had been employed 
for a number of years as a worker in iron at the Callam Forge 
Foundry, near Warrington, conducted by Messrs. Nield and Co. It 
is Messrs. Nields’ custom always to retain one week’s wages in hand. 
On Saturday, the 25th of August, there was £1 5s. due to Hart. 
On the Monday following, Hart was at the works engaged filing 
some steel rods, in contiguity to some machinery at work. Mr. 
Woodcock, the foreman of the foundry, passed at the time, and 
perceiving that Hart was intoxicated, and was throwing the iron 
about close to the machinery, he pushed him off a pile of rods, and 
he fell to the ground. Hart immediately jumped up, and first struck 
the foreman on the hand, and dislocated his thumb, and then on 
the head with a bar of iron, which last blow rendered him insensible. 
Next morning the Messrs. Nield summarily dismissed Hart, and 
refused to give him any wages. On Tuesday, therefore, he sum- 
moned the Messrs, Nield for the wages due for the week previous to 
that in which the fracas had taken place. Mr. Marsh, for the 
Messrs. Nield, quoted the law bearing on the case as laid down by 
Lord Denman and Mr. Justice Coleridge, which showed that, “ if a 
party hired for a certain time (whether by the fortnight, month, 
quarter, or any .other period), so conducts himself that he cannot 
give the consideration for his salary he shall forfeit the current 
salary even for the time during which he has served.” Mr. Justice 
Coleridge had also laid it down that “ under circumstances of gross 
misconduct the workman cannot recover, pro rata.”—The case was 
dismissed.— Wolverhampton Chronicle. 

Arms or Precision: Carr. Ciay’s RirLep Cannon.—When in 
Liverpool the early part of the week we had an opportunity of 
seeing the new breech-loading gun invented by Capt. Clay, of the 
Mersey Steel and Ironworks, and which seems to offer advantages 
superior to any which have yet been obtained. The simplicity of the 
plan by which the breech is opened and closed is such, that Capt. 
Clay expresses his decided opinion that he will be able to fire twenty 
rounds in one minute; and this expectation was so far borne out in 
a second trial at Liverpool on Saturday, by obtaining fifteen rounds 
in one minute, while in a further trial nine rounds were fired in 
thirty seconds, being at the rate of eighteen rounds per minute. The 
reason the firing was not continued was that the ammunition was 
expended. The cannon is rifled on the plan of the Armstrong gun, 
with a chamber on the same principle, but the arrangement for open- 
ing and closing the breech is simple, and secures instantaneous load- 
ing and firing. We also noticed a new feature in the carriage of this 
gun, which has been made of steel plates, which give the necessary 
strength with remarkable lightness. The method by which the gun 
is traversed and secured is also perfectly new, and seems to answer 
its purpose in a very admirable manner. Jn fact, the whole of the 
details both of the gun and carriage are on an entirely novel 
character. The gun has been the object of great curiosity to various 
officers, both British and foreign, and on no occasion, we understand, 
has a difference of opinion been expressed as to its remarkable 
qualities. The gun, which we had an opportunity of inspecting, is a 
nine-pounder, constructed purposely for the Liverpool Volunteer 
Artillery Corps. We also observed two guns of very large calibre, 
100-pounders, which were being made, of the same construction, for 
the Russian Government. Both are nearly finished, and will be 
sent to their destination very soon. A considerable quantity of guns 
for the Turkish and several European Governments are in hand, and 
in different stages of construction, most of them being guns made on 
the patent rolled principle. Capt. Clay, the inventor of these new 
“arms of precision,” is already known to the military world as the 
inventor of the monster wrought-iron gun which was presented to the 
nation by the Messrs. Horsfall and Co., during the Russian war.— 
' Salford Weekly News. 
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THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 





Grants of Provisional Protection for Six Months. 
1668. Francois Borx, Brussels, Belgium, “‘ Improvements in ornameuting 
= surfaces.”"—A comm’ from Pierre Jean de Rudder and Jean 
nefoy, Brussels.—Petition recorded 10th July, 1860. 


Pownall-road, Dalston, Middlesex, ‘‘ Improvements in electric telegraph 
”— Petition recorded 12th May, 1860. 

1181. Henry Lovis Liuisy, Stand-lane, Lancashire, “ Improvements in 

machinery or apparatus for scraping starch.” —/eti recorded 14th May, 


1190. ALPHONSE Sax, Paris, “‘ A new mode of obtaining motive power, by the 
effect of weights and springs, or by springs only, in combination with proper 


connecting 
1193. GeorGe HarMAN Bartn, Piccadilly, London, “‘ Improvements in pro- 
cesses for aerating or super-saturating water and other fluids with oxygen 





2043. FERDINAND PigRRE JEAN VANDEN OuwWELANT, Paris, “ Imp ti 
in apparatus to be applied to fireplaces, for obtaining absorption of the 
smoke and a better combustion of the fuel employed therein.”—Petition 
recorded 24th August, 1860. 

20380. Hewry CHANDLER, Clement’s-inn-passage, and Amis HEMPSON, 
— - -buildings, London, “ Improved seats for theatres or other 
pu ings.” 

2082. Jonn Epwarps, Aldermanbury, London, and Cuarues Iuirre, Birming- 
ham, “ Improvements in the manufacture of buttons.” 

2084. JoserH Witson, Birmingham, “ A new or improved warm bath.” 

2088. RicHarD Prrrort, i. and Joun Mo.ory, Cork, ‘* An improved mode 

lying roasting jacks to kitchen ranges and cooking stoves.” 


+ 


or pounds of oxygen or other gas or gases.”” 

1195. JAMES Hieens and THomas ScuorisLD Wuitwortu, Salford, Lanca- 
shire, “* Imp ts in hinery or apparatus for preparing and 
= cotton and other fibrous materials.” — Petitions recorded 15th May, 

360, 





1209. CLAUDE Marie Guittemm, Rue Madame, Paris, “Improvements in 
submarine electric telegraphs.” — Petition recorded 16th May, 1860. 
1210. Wiutiam Krurtzscn, Chamber-street, Goodman’s-fields, London, “Im- 
provements in mortars.” 
1219. Sttas C. Satispury, Essex-street, Westminster, “ Improvements in 
hinery and apparatus to ployed in weaving.” 
1220. JAMES Cos, Coventry, Warwickshire, “‘ Improvements in looms for 








of 

2090. RICHARD ARCHIBALD BroomaN, Fleet-street, London, “ Imp: 
in apparatus for manufacturing embossed or figured fabrics in colours.”—A 
communication from Edme Germain Bossuat, Paris.”—Petitions recorded 
29th August, 1860. 

2092. HippotyTe Mga, Rue St. Appoline, Paris, “‘ Improvements in 
making bread and ship-discuit.” . 

2094. Enoch Lockett, and Hersert Goopwix, Great Fenton, Stoke-upon- 
Trent, Staffordshire, “‘Imp ts in stacking earthenware during the 
process of firing, and in apparatus used for that purpose.” 

2098. CHARLES JEAN BaptisTe RENAULT, Paris, “‘ Improvements in {the 
mamntagtene of shirts and chemises.”— Petitions recorded 30th August, 


2104. Patrick Micnarn Bruton, New York, U.S., ‘“‘The manufacture 
of a compound to used as a substitute for animal charcoal in refining 
sugar and otherwise.” 

= WitiiaM GERRANS, Tregony, Cornwall, “‘ Improvements in horse- 
rakes.” 

2108. WiLt1AM Epwarp Newton, Chancery-lane, London, ‘‘ An improve- 
ment in compositions for tanning skins and hides of all descriptions.”— A 
communication from C. L. Robinson and T. G. Eggleston, Fox Lake Dodge, 
Wisconsin, U.S. 





2110. Wittiam Epwarp Newrox, Chancery-lane, London, “‘ Improvements | 


in air engines.”—A communication from John Ericsson, New York, U.8.— 
Petitions recorded 31st August, 1860. 
2149. JosEPHUS WatkeER, Bradford, Yorkshire, “ Improvements in self-acting 


temples. 

2151. Joun Davies, Manchester, “ An imp’ d application of material to 
the facture of pling apparatus to be employed in connecting loco- 
motive engines, tenders, and carriages together upon railways.” 

2153. Ricuarp Wrieut, * Grosvenor-street, Camberwell, Surrey, ‘‘ Improve- 
} ee in the manufacture and refining of sugar, and in apparatus employed 

erein.” 

= BEnJAMIN Ouprietp, Coventry, Warwickshire, “‘ Improvements in 
jooms. 

2157. Groner Herrine, Albert-terrace, Hatcham Park, and Davip LicuTEN- 
sTADT, Peckham, Surrey, ‘ Improvements in treating a certain substance to 
obtain textile fibres and materials for paper-making, and charcoal for gun- 

wder, pyrotechnic, and other purposes.”—/etitions recorded 6th Septem- 
1860 


, . 

2159. Aveustus DAcRE Lacy, Hall House, Knayton, Yorkshire, and WiLLIAM 
CoLtet? HomersnaM, Adelphi-terrace, London, ‘‘ Improvements in machi- 
nery and imp! ts for ploughing and cultivating land.” 

2161. CHARLES Stevens, Welbeck-street, Cavendish-square, London, “ An 
improved method of preserving various alimentary substances.”—A com- 
munication from Madame Louise Fauve, Rue Laffite, Paris. 

2163. CuaRLes Stevens, Welbeck-street, Cavendish-square, London, ‘‘ Im- 
proved bags to be used in the manufacture of sugar.”—A communication 
from Edouard Fourmeaux, Rue Laffite, Paris. 

2165. CHARLES Cowrrk, Southampton-buildi Chancery-lane, London, 
“‘Tmpr ts in the facture of cast-steel, and in the re-manufacture 
of old steel.”—A communication from Louis Jules Duhesme Henri Catherine 
Camille de Ruolz, and Anselme Lois Marie de Fontenay, Paris, 

2167. Paut Evias AuBERTIN, Great Winchester-street, London, “ Improve- 
ments in the manufacture of soap.”—A communication from Jules Gabriel 
Gros, Mulhouse, France 

2169. James Spratt, Camden-road-villas, Camden-town, Middlesex, “ Im- 
provements in electrical conductors and their fittings.” — Petitions recorded 
7th September, 1860. 

2171. Etias Weiskorr, Claremont-square, London, ‘‘ Improvements in the 
—_ of certain kinds of artificial combustible for lighting of wood 

















an R 
2173. Perer Ricu#arps Cross, Sudbury, Suffolk, “Improvements in means 
or apparatus to give protection to the mouth and nostrils in respiration, and 
= the throat and chest against the injurious effects of atmospheric in- 
uences.” 

2175. Exocu Horton, Darlaston, Staffordshire, ‘‘ New or improved machi- 
nery to be used in the manufacture of bolts, nuts, and serews.” 

2177. Wirutam Epwarp Gener, Wellington-street, Strand, London, “ Im- 
proved means of extinguishing conflagrations."—A communication from 
Alexandre Lelandais, Nantes, Loire Inféri@ure, France. 

2179. Josepn FourRDRINIER, Grove-terrace, New Peckham, Surrey, ‘‘ Improve- 
ments in kilns for drying grain, seeds, and other agricultural produce.” 

2181. Jonn Josepn ConraD KL&iINFELDER, Paris, ‘‘ Improvements in car- 
riages and harness for horses, and in the means of attaching harness to 
carriages.” — Petitions recorded 8th September, 1860. 

2183. Francois Jean CANTAGREL, Rue Buffault, Paris, “ pte for 
ascertaining the existence of escapes in pipes and vessels for conveying 
(and holding) lighting and heating gases, which apparatus he denominates 
* escape indicator.’ ” 

2187. Tuomas Turpix, North Shields, “‘ Improvements in furling sails.”— 
Petitions recorded 10th September, 1860. 

2189. a GreENnwoop, Halifax, Yorkshire, “ Improvements in looms for 
weaving.” 

2191. Dosata Nicott, Regent-street, Westminster, ‘‘ An improved overcoat, 

rticularly adapted to military pu , to be called ‘ Nicoll’s Lacerna.’” 

ors. Ropert CaLvert CuLapHamM, Walker, Northumberland, ‘* Improve- 

a in the manufacture of bleaching powder and apparatus employed 
erein. 

2195. DAvip PEACOCK, Weapdodned, New-cross, Kent, and Tsomas 
Ricuarp Truman, Edwin-place, Peckham, Surrey, “‘ Improvements in the 
construction of wheels for traction and locomotive engines.” 

2197. Exenezer CiemMo, Toronto, Canada, ‘‘ An improved mode of manufac- 
turing stock for Ls ry from straw and other vegetable substances.”— 
— Petitions recorded 11th September, 1860. 





Invention protected for Six Months by the Deposit of a Complete 
Specification. 


2199. J. Cnartes pk Louvres, Boulevard Beaumarchais, Paris, ‘‘ Improve- 
—_ in moulding without models.”—Deposited and recorded 12th em 
, 1860. 


Patents on which the Stamp Duty of £50 has been Paid. 

2422. SAMUEL FAULKNER, Manchester.—Dated 18th September, 1857. 

2476, LeopoLD Newton, Oldham, Lancashire.—Dated 25th September, 1857. 

2441. Henry ORMsON, Stanley Bridge, King’s-road, Chelsea.—Dated 19th 
September, 1857. 

2460. WituiaM Epwarp Newton, Chancery-lane, London.—A communica- 
tion.—Dated 22nd September, 1857. 

2513. Epwin Tuompson, Phenix Foundry, and Wit1utAm Josern NicnoL- 
son, Queen-street, York.— Dated 30th September, 1857. 

2463. FREDERICK CoLLIER BAKEWELL, Haverstock-terace, Hampstead, Mid- 

~dlesex.—A communication. — Dated 23rd September, 1857. 

= me Cuvss, St. Paul’s-churchyard, London.—Dated 25th September, 

2508. Rupotrn Bopmer, Thavies-inn, Holborn, London.—A communication 
—Dated 29th September, 1857. 

2503. JouN CHARLES PEaRcB, Bowling, near Bradford, Yorkshire.— Dated 
29th September, 1857. ned 


Patents on which the Stamp Duty of £100 has been Paid. 

2192. Prerer RorHWkLt ARRowsMITH, and JAMES Newuouse, Bolton-le- 
Moors, Lancashire.—Dated 22nd September, 1853. 

2188. ALFRED Vincent Newton, Chaneery-lane, London.—A communication. 
—Dated 21st September, 1858. 

2187. ALFrep Vincent Newton, Chancery-lane, London.—A communica- 
tion.—Dated 2ist September, 1853, 

2197 James Lzetcn, Birmingham.—Dated 23rd September, 1853. 








Erratum. 
1225. For ‘ twist lace maches” read “ twist lace machines.” 





Notices to Proceed. 
1157. ALEXANDER Wrox, Edinburgh, “ Improvements in the construction 
of railway carriages, wagons, and trucks, which improvements are also 
+ - maa to vehicles for common roads.”—Petition recorded 10th May, 


1161. James Urruzy and Joszru Bray, Staleybridge, Cheshire, ‘‘ Improve- 
ments in machinery or apa i eet cotton, wool, silk, flax, and 
other fibrous materials.”— Petition recorded 11 May, 1860. 

1178, JOHN CHATTERTON, Highbury-terrace, and WiLovensy SMITH, 





1221. ALFRED BuckinenaM IBBOTSON, Sheffield, Yorkshire, “‘ Improvements 
in vices, part of which imp its is applicable to screw wrenches, 
spanners, turning lathes, and other tools and hines.”—A i 
tion from Hiram Powers, Florence.—Prtitions recorded 17th May, 1860. 

1228. Hitary Nicwoias Nissen, Mark-lane, London, “ Improvements in the 
preparation of paper, in order to prevent the extraction or alteration of 
writings thereon without detection. 

1229. SamMuRL FreupRn and ABRAHAM Fieupen, Tod den, L hire, 
‘* Improvements in self-acting mules for spinning.” 

1239. Joun Lonematp, Inver, Galway, Ireland, fengeovements in treating 
iron pyrites and other ores containing copper, silver, and tin, or either of 
them, and sulphur.” — Petitions reco: 19th May, 1860. 

= by nn Wiuuias TeuLoN, Euston-road, London, “‘ Improvements in 
chimney tops. 

1246. WitLiaM Barker, jun., Huyton Brewery, near Liverpool, “ Improved 
apparatus for regulating the temperature of ale, beer, porter, and other 
liquids, during the process of fermentation.” 

1247. James Craie, Paisley, Renfrewshire, N.B., Imp in cropping 
and clipping machines for the treatment of woven fabrics.”—/etitions re- 
corded 2ist May, 1860. 

1256. SamvugL Hopp, Upper Thames-street, London, “The manufacture of 
improved wrought-iron sash frames and casements, and all kinds of 
wrought-iron iM 

1257. AMES Hinks, Birmingham, “Improvements in lamps for burning 

etroline, and other liquid hydro-carbons, and in supports for the said 
amps.” 
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1261. Jonn Bortomuxy, Laister Dyke, near Bradford, Yorkshire, “‘ Improve- 
ments in means or apparatus employed in spinning wool and other fibrous 
substances.” — Petitions recorded 22nd May, 1860. 

1269. Groner Pav, Glasgow, Lanarkshire, N.B., ‘“‘ Improvements in machi- 
nery for winding yarn or thread.”—Petition recorded 23rd May, 1860. 

1322. Wricnt Jongs, Pendleton, near Manchester, ‘‘ Improvements in machi- 
nery or apparatus for doubling or cutting woven fabrics, paper, and other 
similar materials.” 

1324. FuortpE HeinpRyckx, Brussels, “ Improvements in the construction of 
railway chairs.”—/’etitions recorded 20th May, 1860, 

1347. WituiAM Horatio HARFieLD, Royal Exchange-buildings, London 
=, ts in and windl , and in shackling chains.” — 





— Petition recorded 31st May, 1860. 
1360. Wiu11aM Epwarp Newron, Chancery-lane, London, “An improved 
permutation lock.”—A communication from William A. Carpenter, Elgin, 
Illinois, U.S.—Petition recorded 2nd June, 1860. 


ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 





Cass 1.—PRIME MOVERS, 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 

659. J. B. Hows, Shepield, “‘ Tubes for boilers.”—Dated 12th Mi 1860. 

The object of this invention is, First, to improve the a in the 
tubes of multitubular or tubular boilers of ail descriptions, viz., to prevent 
the speed of the current from different in the centre of the tube from 
what it is along or near the , a8 is the case with ht tubes. 
Secondly, to increase the heating surface of the said tubes ; and 
in which the inventor attains these ends is by giving to the tubes 9 curvi- 
linear, undulating, or also a helical screw-like shape, the tube being bent 
so as to form a screw thread, or rather an elongated or quick pitch. He 
imparts the said improved shape to the tubes by means of male or female 
mandrils, dies, or swages, or by any other suitable mechanical means.—No 
proceeded with, 
660. G. Davins, Serle-street, Lincoln's-inn-felds, ‘* Steam boilers and engines.* 

—A communication.— Dated 12th March, 1860. 

The improvements in the steam boiler, ding to this i tion, consist 
of a particular arrangement, which admits of producing high p 
steam, without fear of accident, to act with a certain expansion in a small 
cylinder, and to receive into a space provided for that purpose the steam at 
a lower pressure, and superheat the same, in order to actuate the piston 
a large cylinder independent of the former. By this 
engine combines the advantages of the high and low pressure steam nes, 
without their inconveniences, and the same regularity is obtained as in 
engines with two cylinders coupled with yo cranks, at the same 
time that they may be worked (if preferred) at the highest ble amount 
of expansion. It dees not possess the disadvantage of what is known as 
the “ Woolf” engine, which can only be worked with a fly-wheel of more 
or less power, , therefore, cannot be employed for marine purposes, It wil 
be perceived that this invention is two-fold, and may be considered to com- 
prise, First, two boilers united into one—the first for the high pressure - 
steam, and the second, without furnace, for the low pressure. 
two cylinders, which are altogether independent one of the other ; 








Fe 








smaller is destined to receive the high p steam pr ding from the 
first division of the boiler. This steam, admitted only duri portion of 
the stroke of the piston, ds to the required . after having 
produced its effect returns into the second com t or division of the 


boiler, where it is ym ge The larger cylinder utilises this steam, 
which expands again therein, and after its action passes away to the con- 
denser. The objects of this invention are, First, to avoid in such engines 
the concussion and irregularity of movement which occur when the 
expansion is — too far ; Second, to reduce the weight of the engines ; 
Third, to avoid, in a great measure, the loss of heat which takes place when 
a high pressure cylinder is put in communication with the condenser; 
and, Fourth, to utilise low Pp —Not p led with. 


662. A. V. Newton, Chancery-lane, London, ‘ Steam engines.”—A communi 
cation. — Dated 12th March, 1860, 

According to this invention, as a means of obtaining the full effect of the 
elastic pressure of steam, the inventor combines with the boiler and engine 
what he terms “a heat maintaining app ” This apparatus consists of a 
casing, which surrounds the entire cylinder (circumference and heads), the 
steam chests, side pipes, and steam pipe—and is so connected with the 
boiler, or with an auxiliary boiler, as to envelope all the said parts of the 
engine and connections with steam of the temperature or nearly the 
t of the steam generated in the boiler for working the engine, 
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1366. Jean Baptiste Pascav, Boulevard St. Martin, Paris, “ Imp 
in obtaining motive power, and in apparatus for the same.”—Petilion re- 
corded 4th June, 1860, 

1374, Grorce FietcnEer, Farnham-place, Southwark, Surrey, “ Improve- 
ments in the apparatus for regalating the draft in the tabes of multitubalar 
boilers."—A communication from Donald Skekel and Alexander Skekel, 
Denferara.”— Petition recorded 5th June, 1860. 

1405, Eustacu® Micuet-Satnton, Boulevard St. Martin, Paris, ‘‘ Improve- 
ments in knitting processes and in apparatus for the same.”—Petition re- 
corded 7th June, 1360. 

1432. Hupert SomMMELES, Paris, ‘‘ Certain improvements in the manufacture 
of scissors.”—Petuion recorded 11th June, 1860. 

1478. HaMLet Nicnoison, Drake-street, Rochdale, Lancashire, ‘‘ A new and 
improved cricket and playing-ball.”— Petition recorded 18th June, 1800. 

1489. WILLIAM KenpaLu and Groner Gent, Salford, near Manchester, “‘ Im- 
provements in machinery or apparatus for making gas burners.” 

1501. ApDOLPHE CorRovYER, Orchard-street, Bloomsgrove, Radford, and 
Moses Barton, Nottingham, “ A new or improved washing machine, with 
~ pear or apparatus employed therein.”— Petitions recorded 20th 

une, . 





fant 


By this means, the steam generated in the boiler in its passage to, and 
during the action in, the engine will be maintained at maximum Seema. 
and the particles of water which pass over with the steam from boiler 
will be evaporated, and thus avoid the reduction of pressure which other- 
wise would take place by reason of the expansion due to wire drawing in 
passing to the cylinder. In combination with the boiler and engine, 
jecketted and surrounded by steam as above stated, is a coil of pi or 
equivalent means for presenting a extent of heating surface within a 
small compass. The coil is placed within the surrounding steam packet, or 
within the steam chamber of the boiler, so that it will be ke by 
steam either from the main boiler, or from an auxiliary boiler, and is so 
arranged, that the steam in its passage into this series of pipes (or their 
equivalents) shall be wire-drawn, and in its passage through the said pipes 
or equivalent, shall be exposed to the reheating infl su) 

ing steam, and thereby restore the (— lost by wire drawing, by 
evaporating the cles of water which pass over with the steam, and the 
presence of which as water tends so much to the reduction of the ure, 
whilst at the same time the heat so applied acts as a supe to 
restore the steam so expanded to the temperature under which it was 








ure of 


1503. Joun Smits, Birmingham, “Improvements in the 
composition Page J and ornaments, and in cases for jewellery, photo- 
graphs, and for other similar purposes.” 

1510. WittiaAM Cuark, Chancery-lane, London, ‘‘ Improvements in machi- 
nery or apparatus for the manufacture of envelopes.”—A communication 
from Laurent Poirier, Paris.—/ editions recorded 2ist June, 1860. 

1558. Rosert Formsy, Liverpool, ** Improved apparatus for applying water 
power to the working of ships’ pumps and winches, and other useful pu r- 

oses.”—Petition recorded 27th June, 1860, 

whi. Wiu11am Cuarg, Chancery-lane, London, “ Improvements in machi- 
nery for cutting files."—A communication from James Cooper Cooke, 
Middletown, Middlesex, Connecticut, U.S.—Petition recorded 28th June, 


1860. 

1670, Georce Davies, Serle-street, Lincoln’s-inn, London, “‘ Improved a) 
ratus for supplying steam boilers with water."—A communication from 
Messrs. Gargan and Co., Paris.—Petition recorded 11th July, 1860. 

1696. WitttaM ALLEN, Great Alfred-street, Nottingham, and W1ILLIAM 
ALLEN, Carrington, Nottinghamshire, “‘ Improvements in the prevention 
of incrustation and corrosion of steam boilers.”— Petition recorded 13th 


‘uly , 

1699. Joun Prix and Jouw Ropert Smytu, West Hartlepool, Durham, *‘ Im- 
provements in the preservation of iron s m corrosion or decay.”— 
—Petition recorded 14th July, 1860. 

1965, NicHoLAS WEHNERT, King-street, Se wey! London, ‘“ I mprove- 
ments in the consumption of fuel in superheating steam, and in the 4 “4 
ratus employed therefor."—A communication from Paul Trochon, Rue 
Buffaut, Paris. —Petition recorded 14th August, 1860. 

2104. Patrick Mica. Breyton, New York, U.S., “‘ The manufacture 
of a compound to be used as a substitute for animal charcoal in refining 
sugar and otherwise.” 

2110, WiLttaAM EpwarD Newton, Chancery-lane, London, ‘‘ Improvements 
in air engines.”"—A communication from John Ericsson, New York, U.S. 
— Petitions recorded 31st August, 1860. 

2121, WituiamM Forere and THomas Fry, Rete “ Improvements in 
the construction of apparatus for a ion of life from drowning, 
and in the preparation of the material employed for this purpose, and for 
rendering articles buoyant in water.” 

2125, CHARLES Mason, Basford, Nottinghamshire, ‘‘ Imp ts in appa- 
ratus for dressing lace.”— Petitions recorded 3rd September, 1860. 

2159. Ave@ustus Dacre Lacy, Hall House, Knayton, Yorkshire, and 
Witi14M CoLLeTt Homersuanm, Adelphi-terrace, London, ‘‘ Improvements 

n hinery and imp ts for ploughing and cultivating land.” —Petition 
recorded 7th September, 1860. 

2199. J. CHARLES DE Louvaig, Boulevard Beaumarchais, Paris, ‘‘ Improve- 
ments in moulding without models.”—Petition recorded 12th September, 
1 








And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objecti to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 


last of Specifications published daring the week endin 
oF Speciticat yond September, 1860. . 


$10, 4d. ; 396, Gd. ; 397, 8d. ; 308, 10d. ; 399, Sd.; 400, 8d.; 401, 10d. ; 
402, 7d, ; 403, 3d, ; 404, Sd. ; 405, 10d. ; 406, 3d.; 407, 6d. ; 408, 3d. ; 409, 
9d.’ 410, 3d. 3 411, 3d, 3 412, 7d. ; 413, 10d. ; 414, 3d.; 415, 7d. ; 416, 8d. ; 
417, 7d. ; 418, 10d; 420, Gd. ; 422, 10d.; 423, 1s. 3d. 3 424, 3d. ; 425, Od. ; 
426, Gd. ; 427, 5d. ; 428, 3d. ; 429, 8d. ; 430, 10d. ; 431, 10d. ; 432, 3d. ; 433, 
34.3 434, 9d.’; 435, Od.’; 486, Od. ; 488, 10d, ; 439, Sd. ; 440, 7d. ; 441, 7d. ; 
442, 1s. 1d. ; 443, 3d. ; 444, 6d. ; 445, 1s. 10d. ; 446, 8d. ; 447, 4d. ; 448, 3d; 
449, 3d.; 450, 7d. ; 451, 7d. ; 452, 11d.; 458, Sd. ; 454, 10d. 











*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage, Sums exceeding 6s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennet Woodcroft, 
Great Seal Patent Office. 





Lone Ramway Rans.— The Messrs. Barningham, of the 
Darlington Ironworks, are rolling a large quantity of rails 27 ft. 
long and 921b. to the yard. Railway companies discover that, b. 
having strong rails and heavier engines, immense trains of miner 
and goods are worked with Itss labour, greater dispatch, and at 
smaller cost. In fact, one train will do the same amount of carriage 
as three usually did. Messrs. Berengnet are also mahing 6 very 
large quantity of neat and cheap iron fencing for railways in India. 
- tockton and Hartlepool Mercury. 








g ted in the boiler, For separating water from the steam, the 
casing of the heating apparatus is e ilable as a chamber bet 
the boiler and the steam valves, in which the water carried over by 
and with the steam will be arrested, and from which it is to be 
ischarged, as the presence of water tends, as has been before stated, to 
reduce the elastic force of the steam in passing through the engine. 
669. M. Minter and J. Kump, Mount-street, Nottingham, “ Water and steam 
gauges.” — Dated 13th March, 1860, 
According to this invention, to the exterior of a steam boiler is affixed a 
small cylinder or vessel, the upper end of w! is bye 
pipe or tube with the upper part of the steam boiler, the ee go of this 
vessel being ted by a suitable tube with the lower part 
below the water level, so that the water level in the small outer vessel 
coincides with that in the boiler. At the upper part of this small vessel is 
fixed a hollow cylinder, from which descen: 
lengths ; within the cylinder is a plug or cylinder having as many radial 
passages as there are tubes, so that, as the plug is rotated within its i. 
der, the radial passages will in ion come opposite the upper ends of 
the several descending tubes, when steam or water will be forced thi 
the plug from the descending tube, which for the time is made to communi- 
cate with the outer atmosphere. The plug is so arranged that the passage 
through it to the outer atmosphere shall only be allowed to communi: 
with one descending tube at a time, all the others being closed, and an 
external indicator shows which descending tube is for the time being open 
to the outer atmosphere. In order to indicate the pressure of steam in 
steam boiler, a bent pipe is used, similar to those heretofore used for steam 
gauges, one end of which is connected to the boiler; the other end is formed 
with flanges, between which there is a flexible partition or diaphragm, 
as has before used. Above this flexible partition is a plunger wi 
cylinder, which, when pressed on, acts on the end of a bent » which 
forms more than half of a complete circle, the thereof ween the 
two ends being free; one end of such sprin fixed to the vf of the 
plunger, and the other end of the spring is affixed to the interior of a cylin- 
drical case, which carries a circular dial, such as have before been used in 
constructing steam gau; At the upper end of the plunger there is 
attached a rod, the other end being attached to a curved toothed rack, 
which, by its teeth, gives motion to a pinion on the axis of a pointer. 


630. J. Horren and J. Kenvrick, Southwark, London, “ Steam boilers."— 
Dated 14th March, 1860. 

These improvements consist in combining one or more fire-box beilers 
with one, two, or more boilers with vertical fire tubes or vertical water 
tubes, the latter boiler, or last in the series of the vertical tube beilers, 
having a smoke box in which, as well as in the uptake or base of the 
chimney or funnel, a tubular chamber is placed. This chamber is intended 
for the reception of the steam generated in all or any of the — 
boilers, and for the drying or superb thereof, the | peter com- 
pusiien passing through the tubes in the »ber on their passage to the 
funnel. 

682. J. A. Hopginson, Huddersfield, and A. Rivinas, Bolion-le-Moors, Lanca 
shire, ‘* Steam boilers and engines.” —Dated 14th March, 1860. 

These improvements in steam boilers relate, First, to 
form of boiler in which pressure on the flues is external, and 
application of an elastic part to such flues, so that, when the unequal ex- 
pansion of the flue and shell take place, the said elastic part will be 
outward or inward, according to construction, without strai: the 
ends or outward shell. To accomplish this the inventors pape brs expan- 
sion flange or flanges placed on any portion of the flue, or at outward 
end. Secondly, the invention refers to staying the flues of boilers when 
the pressure is external. is they accomplish by means of h or rij 
which may be formed in + or in one piece, and com! with 
and nuts or rivets which draw the flue outward, so as to prevent collapse, 
Thirdly, the invention relates to a method of stren; the ends of 
boilers generally, To effect this they tie the said ends to the by means 
of cross bars and bolts. Thus, to {the side shell they affix a plate or fey 
constituting abutments for cross bars, between which bolts attached to the 
boiler ends are passed, and these bolts, being drawn by nuts, effect the 
required staying.—Not proceeded with. 


684. J. E. F. Lupexe, Hanover, ‘* Motive-power.”—Dated 16th March, 1800, 
This invention relates to certain mechanical arrangements in con- 

junction with fluid bodies of great specific gravity for obtaining motive- 

power.—Not p: with, 

686. C. H. SHEARMAN, South Belgravia, “ Steam engine,”"—Dated 16th 


March, 1860. 

This invention relates to certain rovements in the means of commu- 
nicating 9 toa ae vag engine or other machine 

employment one cylinder, 
n— 5 in converting the alternate or reciprocating movement of the 
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Spr. 28, 1860. 
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piston into s circular motion by the intervention of racks gearing into 


straps, 3 
and by means of right left hand boxes fitted upon the axles or 
shafts of the driving wheels or fly wheel or fly wheels the circular motion 
‘ot proceeded with. 


or rotation is completed. —N 
700. J. Laren, Port Glasgow, “ Effecting the exhaustion of steam engine 
condensers." — Dated 


16th Fyn 1860. 
This invention relates to the application of a pu or wlth of any con- 


venient and effective class for the ap ae of e pon om os 





od ay ogy rotatory or contet pumps, 

«  Gaynnete” ’Appold’s,” but various forms or arrangements will 
answer the sequived end, the pumps being driven either by the engine 
itself, or by a separate mover. In this system of working condensers the 
ordinary air pump is entirely dispensed with, and an extremely steady 
————- action is maintained in the condenser. In this way une ex- 
hausting may be situated at a distance from the engine, whilst 
the cial ic ty of the derails reduces the first cost, and less power is required 
for working it than is the case with ordinary air pumps.—Not 


701. G. A. and J. D. E. Seen, Brynker, Caernarvon, ‘‘ Motive power.” 
—Dated 16th March, 1 

This invention has for. ts object the obtaining of motive power from 

the centrifugal force of a body moving around a fixed or movable centre 

in an orbit of rotation of any form. 


Cass 2.—TRANSPORT. 
aie Railways and Plant, Road-making, Steam ang Ma- 
Carriages, 


4 ge Midiage, Sailing Vecsels, Boats, Carts, Har- 
ness, §c. 


651. J. Raz, New Cross, Kent, Phe on ear in constructing tron a, 
part of which i ble to the rivetting of boiler plates 
and others.” — “Dated 0th March, ‘1360. 

rt of this “invention ae to the method as fixing and 








The First 
securing the bulkh he ull the ship where the 
bulkheads are fixed. eae of suapeotieg ting the ulkhead p! to one 


angle iron on one side, or with two angle irons, n each side, and punch- 
ing a row of rivet holes in a straight line round ‘the ship where by the vessel 
is weakened; the patentee employs one broad flanged 2 iron of any width 
necessary. The arms of the extend an sual dstanoe ot cach side of the 
bulkhi and are sufficiently broad to allow of the rivets being placed a 
considerable distance —_ in a zig-zag position. He rolls the } ee or 
part of the T which stands athwart ships, say, three times the usual 
taedaeen and cuts a groove in the centre sufficiently wide to receive the 
bulkhead —“y the sides of the — form two o—- to rivet the bulk- 
head plate instead of one, whereby strength itability are secured, 
The voiithead’ is of one uniform pe Men from bottom to top, and the 
plates, instead of ng each other, are made to butt horizontally as well 
as vertically, and form a flush surface ; they are connected with butt straps 
on one side, and stiffening bars on the other. For bulkheads which are 
required to diminish gradually from bottom to top, he rolls the T iron 
flanges all one thickness, and makes the bulkheads either with butt or lap 
joints. To strengthen ships’ sides ©; ite the bulkheads, instead of using 
Athe usual kind of strip commonly ed ‘* liners,” which are intended to 
fill ak the pe between the ~~ he uses a plate the whole width of the 
which extends along the ships’ sides as far as the second or third 
toms on each side of the bulkhead, and in like manner on the outside of 
the ship, with the — tion that the outside plates are drawn down in a 
tapering form to a n edge, thereby offering as little obstruction as 
possible in passig through the wake, These strengthening are con- 
tinued all round the ship's body from gunwale to beaks.” e bulkheads 
are rivetted — e inside stringers and skin of the vessel then the 
outside strengthening plates, and are pi —- rivetted to -— skin of the 
ship, forming a dou le P thickness of plates all round the shi, ite the 
bu thus Booond the ship stronger at the bulkh Ba an at any 
-_- aa The Seco! of the invention relates to a method of of rivet- 
lates constructing iron ships, which method is also 
conlsenste to the felting of boiler plates and others, It consists in forming 
two countersinks, one on each plate. It is = that the enamored 
should not extend entirely, but only partially, -—- the plates, say, to 
the extent of about two-thirds of their catehesen. The rivets are formed 
with a head on one end to fit the countersink, and for some purposes 
end or top of the head is formed slightly curved, The other end of the 
rivet is formed as a simple bolt, and after the plates have been brought 
ther, and the rivet inserted bolt end first, the head is supported by the 
dolly or other tool, while the bolt end is hammered out and made to fit into 
the countersink formed for its reception in the plate. Forships, the curved 
head of the rivet would be on the inside, while on the Outside the 
head would be hammered into the countersink, flush with the surface of 


the plate, 
671. W. E. Newton, Cha , “ Railway trucks and carriage 
wheels,"—A communication.--Dated 18h Ma 1860. 

The object of this invention of “ improvements in railway trucks and 
carriage wheels ” 1s to allow one or more of a series of trains that run over 
a common railway to pass the switches, or other appliances that may be 
used at the intersections of branch ways with the common or main railway, 
without being interfered with or turned out of their proper Bon fn hn by such 
switches, The invention also has for its object to arrange at the my 
or intersections on railways a turn-out, or other analogous appliance, 
such a manner that each train, ergo allowed without interference to 
= the switches, turn-outs, or other ap liances at the intersections of the 

nch ways used by other trains, wil allowed to pass on its own track 
or way without the aid of switches or any appliance requiring manual 
adjustment, The invention cannot be descril without reference to the 
drawings, 
690. B. Laut, Manchester, ‘‘ Rolling railroad rails, &¢."—A communication. 
—Dated 15th March, 1360. 

This invention consists, First, in 80 yg eet three ve rolls that the 
article shall be subjected to the rolls in each to and fro, and so 
that each succeeding pass shall roll down the fin Nosed at the preceding 
cnn avoid the turning of the rail bar or beam; and, Secondly, in 

with the top roll of the series, or with the roll that lorms its 
of the A amy elastic or yielding guides, or their equivalents, for 
bar beam or rail to pass from the said roll and not wind round 
it.— Not ptt 
691, M, A. F. Munnons, Paris, “ Working and controlling railway signal 
diacs."—A commuaication.—Dated 15th larch, 1800. 

The objects of this invention are, First, to provide a transmitting arrange- 
ment, which, in compensating the alternate contractions and dilatations of 
the connecting wires, maintains these Jacter under all temperatures at a 
uniform degree of tension. Secondly, to control the working of this 
arrangement by means of a re ng us, which, placed at the 
station under the eye of the guard or pointsman, reproduces each signal 
immediately on its transmission to the main disc situated at a distant point 
of the line 
696. R. B. Saver, Newport, Monmouthshire, ‘ Permanent way of railways,” 

—Dated 16th March, 1860. 

The patentee claims the mode of pee half-chairs by means of 
circular-tongued joints and bed plates, whereby all timber keys are dispensed 
with, and a perfect fish-joint ir obtained, without any lates, keys, 
bolts, or other ordinary modes of fastening; and also the exclusive use of 
the cross fillet in the joint chairs to prevent rails running out of the chairs 
on steep or other gradients. 


Crass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §e. 
684, J. W. Luwis, Coventry, ‘‘ Looms for weaving ribbons.”"—Dated 2nd 

March, 1860, 

The object of these improvements in looms for weaving ribbons is the 
saving of labour in the production of what are known in the trade as 
** double laboured ribbons,” that is, ribbons of two or more colours. The 
patentee employs two or more shutties, and for each shuttle an opening in 
the warp through which the shoot is thrown, This would produce narrow 
ribbons of different colours, and to obtain the bind between these colours 





greater . number of pieces of ‘a 
effecting an economy of space in the setting up of the 
597. Ps Sipuportom, Broadbotiom, near Mottram, ‘“‘ Looms.”—Dated 5th 
a 

This atten om! in seg A the swell above or below the shuttle, 
by which means the def the present mode of construction are 
obviated, and the loom may yh —— with less power, and at a greater 
velocity than is now attainable with safety. 
622. E. Binuinetox, Manchester, =o wool, flax, £c."—Dated 


7th March, 1860, 
that class known as ‘‘ Heilmann’s” 
forward and back. 





invention consists in arrangements by which facilities are given for 
—e nw jou and backward rotatory movements of the 
—— of [ar a notched disc or catch, whi 
npg Mew , the i substitutes » 

dis with toothed or rou et oo or a friction cone, or o 

—s cholo ough fine pitched ratchet wheels Is and clicks, by 
ears which arrangements he is enabled to vary the time or place at 
which the movements of the cam shall become connected or in gear with 
the mechanism to which it has to give motion. —Not pi oceeded 


624. a Pacer, Loughborough, “‘ Knitting machinery.”—Dated 7th March, 


1860. 

This invention cannot be described without seference to the drawings. 

639. W. Ricuarps, Canning-street, Nottingham, “ Cleansing, rinsing, and 
scouring lace, hosiery, &c.”—Dated 9th March, 1860. 

This invention consists in the use or employment of liquid or liquids to 
what is called a hydro-extractor, by means of a cistern erected over it, the 
bottom of which is perforated, thus allowing the liquid to fall freely upon 

the to be cleaned or rinsed. The inventor also proposes to raise the 
liquid by means of a hose or pe composed of leather or other suitable 
material, which is also perforated, and is connected to the same cistern, by 
which means much friction is obviated, and the beauty or perfection of the 
goods preserved. In scouring goods he uses another cistern, which is 
pert above the hydro extractor, to banger ta is conn ipe to convey 
the liquids from it into the cistern or hose alread: spree to the hydro- 
extractor. The ordinary may Say ne has a nee extending over the 
cylinder, but in this i di with the use of the flange, in 
order to permit the liquid to hoop its full action upon the He also 
roposes to have the edge of the — of a convex aon > = that any 
iquids falling thereon may pass into the cylinder.—Not proceeded 
bay? Smiru, Manchester, ‘“‘ Or ting woven fabrics.” cae ee 


1860. 

This invention relates to the production of those designs upon woven 
fabrics known as watering and moire antique, and consists, Firstly, in the 
employment of a roller or cylinder upon which there are grooves of a spiral 
form, and between which roller or cylinder, and another revolving at a 
different speed, the fabric is caused to pass. In another arrangement the 
fabric first passes over a bar, rail, roller, or —_ — apparatus having an 
irregular surface, by which the threads become disturbed, and it is then 
submitted to a roller having fluted or other such ae parts, and working 
in conjunction with another revolving at a different pA ow ad fot proceeded 











648. J. Luis, Welbeck-street, London, ‘‘ Mechanical damask loom.”—A com- 
munication.—Dated 10th March, ‘1860. 

This new mechanical —— loom is we to figure mechanically 
on all tissues, b h wers, of flowers, and other designs 
detached, or even nearly continued, of all sizes, and in all shades, By its 
means the workman is not required ‘to warp or disjoint the — in — 
to vary the colours. The cutting out is also unnecessary. 
wood, iron, or copper, and consists, First, of a frame in which the shuttle 
boxes, the drivers, and the shuttles themselves are —. Second, of a 
cog, lever and crank for the purpose of raising the Sas 3; a spring 
facilities this movement. Third, of dampers which cause shuttles to 
enter their oan and hold them there. Fourth, of boxes in which the 
shuttles are oa i number of boxes may vary ’ according to the size of 
the tissue. h box is divided in compartments, according to the number 
of shuttles to be employed. Fifth, of drivers serving a wy the shuttles, 
Sixth, of a board which keeps the threads asunder. e frame rises by 
means of a picker or rolls.—Not proceeded with. 

664. W. E. Newton, Chancery-lane, London, “‘ Hat bodies."—A communi- 
cation.— Dated 12th March, 1860, 

The object of this invention is to make hat bodies of alternate layers of 
carded wool, and of fur, whether the fur be new or obtained from the 
disintegration of = or waste felts. To this end a picker is employed 
for nave 0 picking, and throwing the fibres of fur in combination with 
the doffer ing engine, which delivers a bat of carded woollen 
aes on to rotating and vibrating cones upon which the bat is wound. 
By is combination the carded woollen fibres, as it passes 
p= thay a the doffer to the cones, is covered, with a layer of fur fibres from the 
picker, and the two thicknesses wound on to the cones until the required 
thickness is obtained, thus forming hat bodies of alternate layers of fur and 
carded wool, which, in the after p of hardening and felting, become 
thoroughly interlocked. 

655. J. PiLLIne, Colne, Lancashire, “ ra yoy teed Sor Sate looms when the 
shuttle is caught in the warp.”— Dated 10th M 

The inventor applies this brake by means of a ng toe i in connection 
with that lever he places a connecting rod which is elastic. By thus 
applying the power of the brake through an elastic medium, the concussion, 
by the application of the brake, is less severe than in brakes having no such 

with the eran He also brings the stop-rod tongue in, or nearly in, a line 
with k arm, which prevents the straining of the lathe,—Not pro- 








687. =< s Henry, Fleet-street, London, ‘‘ Twisting fibrous materials.”—<A com- 
munication.—Dated 15th March, 1860. site 

This invention relates to improvements on a previous invention, for which 

letters = were ted to Messrs, Durand and Pradel on the 8th day of 


the travelling wheels. These tubes are carried by a solid fixed transverse 
shaft, which connects the ther, and by sliding the — 


cylinder toge' 
endwise on this shaft these pinions will be thrown into or out of gear wi 
their respective intermediate pinions. 





Cxiass 6.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &c. 
692. M. A. F. Mennons, Paris, “‘ Metallic window sash.”—A communication. 
—Dated 15th March, 1860. 

This sash is composed of two castings, forming, when put together, a 
double frame, the lower section of which is fixed to the woodwork of the 
window, and serves as sole plate to the second, in which are sealed the panes 
of ._ The opening of the first of these frames is surrounded by a cast 

ge, corresponding with four ves formed round the opening of the 

~~ frame or aa > at % when the latter is brought down, the 

whole becomes thoroughly air and water tight. At one extremity of the 

sole —— are cast two or more hooks, . os into an equal number of loops 

the end of the holder, and forming a set of hinges, on which 

raphe Rane pn te fw | jowered at will by means of a bar or bracket placed 
at the opposite extremity.—Not proceeded with. 


Crass 6.—FIRE-ARMS. nm 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ouet War or for Defences, Gun Gigante — 


658. J. C. Happan, Bessborough-gardens, Pimlico, “ * Manufacture of pro- 
jectiles, and of cannon for discharging the same.”—Dated 10th March, 





1 
This invention (the ) specification of which is too long to admit of a 
concise and lucid ) has the conversion of raped 
manufactured ordinary shot and shell, so as to render them ited to 

with rifled ordnance, and to the construction of new shot shell, ond 
cannon for discharging either the altered or entirely new projectiles of 
either kind.— Not proceeded with. 


661. J. LANGMAN, Stonehouse, Devonshire, ‘‘ Curtridge.”—Dated 12th March, 


1860. 

This invention consists in constructing cartridge cases open at both ends, 
and provided with caps or covers, the internal part being lined with metal 
foil when the cartridge case is formed of paper. Also in a method of con- 
structing cartridge cases so that the projectile is made to protrude beyond 
the end of the cartridge case. Also in a certain method of constructing 
blank cartridges. 

685. T. WiLson, Birmingham, “ Breech-loading fire-arms.” — Dated 15th 
March, 1860. 

This invention cannot be described without reference to the drawings. 

693. G. Sturrock, Chatham, “ Revolving fire-arms.”—Dated 16th March, 


This invention consists in constructing revolver pistols and guns with 
two barrels, one barrel being situated ve the other, and therefore at 
oo —— from the centre of the revolving charge cylinder, the 

said charge cylind: ~A being furnished with two concentric rows of c 
chambers correspon! to the two barrels. The inventor prefers to ma! 
use of a single Ser ormed with a crank or bend in it, and connected 4 
&@ screw with a comb or thumb-piece, a half turn of ‘which carries the 
striker from one position to another, so that it may strike on the inner or 
outer series of nipples as required. The striker is fixed in such position by 
athumb-screw. He employs a leaf-sight for the purpose of bringing = 
lower barrel to the same elevation as the upper barrel for target pi 
He prefers to form the revolving cylinder with seven charge Snalnbers fs in 
each row, but he does not limit himself to that number.—WNot proceeded 





694. W. N. NorMAN and J, Lupe, —_ * Improvements i in guns and other 
Jire-arms, and in cartridges to be used therewith.” — Dated 15th _— 1860. 
Provisional protection has not been granted for this i 


Ciass 7.—FURNITURE AND CLOTHING. 


Crass 8. —CHEMICAL. 
nip | Special Chemical and Pi Preparations, Fuel 
fing terials, and Preservation of Food, 


= Bleachi: 
ing, Dyeing, Calico-Printing, Smelting, 
tanta S. og » Paint, Paper, Manures, &c. 

564. R. H. Cnaven, moet, St. John’s-wood, “‘ Improvements in the 
manufacture of pulp, and in preparing materials Sor the purpose, and in 
Seocecadnth ke Melratiate mempenmiongeetente. 

manufacturt — 
Desed Sach ‘ebruary, 1860. - — 

= This invention in the First place, in taking the straw, flax, 

waste b e, hemp, or other material in the‘ natural dry state, that 











, an d 2,813. A to the present improv 
— ome the twisting operation into two parts or si 





ments it is ba 

that is to say, meee eee or regen | the threads or mate 

to be twisted, and A ating to ‘ht pre + pend twist at one past 
of @ machine arran| S ened ander"the the said patent, No. 2,813, and 


this constitutes the first 3 cmnge of nal te —-. The threads or materials 
are then removed to another pos of the same machine, and au additional 
twist is then imparted to them b _—_ of a single revolving bobbin. This 
constitutes the second stage of the operation. Or this second stage, instead 
of being performed on another part of the same machine as is used for the 
first stage, may be performed ona separate machine. For the second stage, 
viz. .» imparting the additional twist, the bobbin vel to with the Inaterials 
ered "” = united in pe first stage is 
in the same or in a _ — uaory motion is communi- 
cated to the said bobbi wr the th are led or delivered 
from off it on toa -~ melee, or ome 9 placed above a but they are 

to deviate or diverge slightly on being so delivered off by means of a flange- 
jecting cap, disc, , ring, or appliance placed at top of = and they 
ema Fa isted, th: receive their additional twist at that part which is 
running Seboom aes bobbin and , — where they reach the dr drum, The 
threads are not throug! ro} guides, or other guide pieces 
revolving with the Dobbin, as as is though a stationary guide not so 
= may, if desired, be placed between the bobbin and the reel or 
e main feature of the mode of twisting herein described consists 

at this—that the thread or material to be twisted is always kept completely 
free and independent of ay revolving appendage, such as flyers or rotatory 
lead-guides on the spindle, and although the ned pro) to employ a 
guide (t (between bobbin and drum) occasionally, nevertheless, such guide is 
stationary, and does not partake of the rotatory motion a the bobbin, 
—- in 01 ey modes of twisting, hitherto , the flyer or guide 
is carried round by the thread itself, in order t the latter may unwind 
from the bobbin, thus ae ey | the production of very slender thread. 








Thick bobbins produoed in t n the first stage can thus be wound off into skeins 
or hanks in the 
607. W. canna a oa aa Cantow, Burnley, “‘ Power looms."—Dated 16th 
March, 1860. 
This invention cannot be described without reference to the drawings. 
609. W. WEiLp, Manchester, ‘‘ Machinery for winding yarn or thread on to 


ins, spools, dc.” —Dated 16th March, 1860. 

This invention relates to a former patent, dated 22nd January, 1858 
(No, 122), and cannot be described without reference to the drawings. 

702. W. Woop, Monkhill, near Pontefract, “ Manufacture of fibrous yarns 
and fabrics of cotton, flax, wool, dc.” — Dated 16th March, 1860. 

These improvements in the manufacture of yarn consist in producing 
yarns by cementing the fibres to cotton, hemp, flax, wool, or other mate- 
rials separate or mixed, when prepared an d drawn out to the d | 
fineness of yarn desired, b app ying cla adhesive matter, in p 
causing them to the fibres. The io 
tion also relates to the man ture of | aheows yarns by spinning or twisting 
the fibres with the mode above described of forming yarn by cementing the 
fibres together, for — cade yarns formed by spinning or twisting 
the fibres together ha od, frre applied thereto, by which loose 
unspun fibres are caused a above 
making fabrics by the of weavil ne Raponeions employed when 
using spun yarns, and fabrics puodecnd & are finished by ordinary well- 
known processes. In some cases the cemen' materials are moistened by 
steam or otherwise when weaving them into 








Ciass 4.—AGRICULTURE. 
Including Agricultural ines, Windlasses, Implements, Flour 
Mille, fe. 


663. T. W. AsuBy and T. York, Stamford, “ Haymaking machines.”—Dated 
12th March, 1860. 

It is well known Tine. greet Gantiy bos tome agent in the detach- 
ing and reversing moti: these implements, the tendency for the 
plsonn watch traumas the sutuheny snttion of the touvelling to the 
axle of the tine cylinders to work themselves out of gear, which tendency 
increases with the continued as SS machine. Now, in order to 

the of this ag Fy hd machine, and effectually to 





prevent the blons from working ou =< , the ntees propose to 
mount the B barrels or cylinders cabea! to winch ame aoted 
pinions which receive through Eanes ions rotatory motion from 





is to say, without ss puovteniy or boiling it, and submitting it to the 
triturating action of rollers running at different 5; , or of rollers of 
different diameters running at the same ph ove! whic rollers are called for 
convenience in this specification the disin’ rollers. These rollers 
act on the silicious cortex of the material, crush or rub away its knots, 
boon, and excrescences, open it out, and prepare it for the alkaline treat- 
ment. For this treatment the material is p) in layers, that is to say, 
laid upon py shelves, or Ba ym pom in The boiler, into which alkaline 
is to ‘ter treatment therewith it is washed by 
ws to it a jigging or. ae motion in the water or wash liquor, 
is then ready (after bleaching it when required or without bleachin 
it) to be converted into pulp for the manufacture of paper, paste! 
papier mache, or ay like purposes. Secondly, the invention relates to 
an improved ‘mode of, , and tus for, boi or treating the material 
by the alkaline solution, whether such material been subjected to the 
rollers in a ——_< state or in a boiled or soaked state, and whether it 
lore described or otherwise. And this method and 
apparatus are also Co to the pre of materials for fibrous or 
textile manufacturing purposes. Acco: to this part of the invention, 
the patentee employs a covered boiler or — Fy in combination with one or 
more we so placed, and ee | inlet and outlet pipes so arranged, as 
tion from a reservoir chamber or space prefer- 
ab! at the bottom « = Lees ramp it up, and convey it to the material 
we & alas eS ers, that is to say, on trays, shelves, or 
diap the sake te being fore into the boiler, and di ina 
shower or showers upon _ tween the layers of material through per- 
forated coils or otherwise. The pump forces up the solution from the 
reservoir or chamber at the top of or above the boiler, and distributes it 
thence through pipes to the layers of material. Superheated steam is 
caused to act on the material while being saturated by alkaline shower, 
this steam being admitted into the boiler so as not to pass into or come in 
contact with the solution while in the reservoir or space from which it is 
pumped up. Thirdly, the invention relates to the ee in the 
manufacture of -~ bd a machine to be used for pulping, instead of the 
toothed or ribbed roller and bed plate — = Beating engines 
hitherto employed. For —— urpose he con 
sisting of a pair of rollers with smooth surfaces, ae ender : roller ——s of 
much smaller diameter than the upper, which rollers are so 
contrived as to produce a triturating action, And in order to fact itate ona 
accelerate the feed of material to these rollers, he combines with them a 
paddle-wheel, or wheel with guide plates or blades on its periphery. 
541. J. A. Bassett, Salem, Massachusetts, ‘‘ Manufacture of gas for illumi- 

nating and other’ poses.” — Dated 27th February, 1860. 

This invention consists in passing steam generated in a suitable boiler or 

apparatus into a retort or vessel containing coke or suitable material in a 
highly heated state, and also through heated pipes. This treatment decom- 
the steam and converts it into an inflammable gas, This gas, after pass- 
ing through a cooler (where any undecomposed steam is condensed ) is 
caused to bubble through a liquid and volatile hydro-carbon, and is then 
again caused to pass through a highly heated retort, by which treatment 
the mixture of gas with the ur of hydro-carbon, which it takes up in 
passing through it, is converted into permanent gas of great illuminating 
power. —Not proceeded w with. 
674. J, McCuLtocu, San Francisco, ‘‘ Reduction of gold, silver, and copper 
ores.” —Dated 1st March, 1860. 

The pat claims the ores of gold, silver, and copper to 
kiln, clamp, or oven burning, when moulded or wrought into blocks, slabs, 
or masses, 

586. bd H. Jonnson, Lincoln’s-inn-fields, London, “‘ Artificial fuel.”—A com 
nication. — Dated 3rd March, 1860. 

This invention consists in compounding and pots a solidified fuel 
Seem cnn Gat, gone, One ae like substances, t by mixing the same with a 
glutinous paste or size, and top in moulds, 
and subsequently pa the prewed bocks th so that they may be hard and 














portable, may serve as an retain their solidity until they 

on ington novel 

592. W. PR cm Welli petvest eet. 4 eiter prepas 

to be applied to wools. ee he 

1 Tis irention ries to novel pe ig ving col lle, or 
woo! or ving co! ve 

other suitable oil in liquid ammonia. After the dissolution oon 

—— effected, water is to be added to it in py re he 

it uid to facilitate the subsequent reparation or of 























Sepr. 28, 1860. 


THE ENGINEER 








590. R. SMITH, West-strect, Glasgow, “ Colouring matter.”—Dated 5th March, 


1860. 
carryi' t this invention the inventor makes a saturated solution of 
aniline, tlubtine or any, or either of them, in water, 
. To this solution, more or 
in water in various 


proportio viz. 

valents of chlorine to one equivalent of the base or bases; the 

rine may be further diluted with water belo ating ©. 
m used, the more the colour inclines to red. 

auinell esbutions allows to stand for 12 hours, at the end of which time a 
precipitate of colouring matter has taken place, which he completes 
adding an alkali in solution. The precipitate thas formed is thrown on a 
. with cold water, and carefully dried at 100 deg. centigrade ¢ 
or it may py ge yp pe 24 hours, and then 
to dryness, which last method he prefers, and if done in a 
retort, the spirit may be d; the p either case must then 
bed or boiled in mineral naphtha until this has taken up everything 
soluble therein. This soluble portion consists of a reddish colouring matter, 
Seri ewe cietn ania sae why, whee iar so 
solv the ordinary colouring matter wi when a 
bronze colour, something similar to that obtained from aniline by 
means of chromates, but it most commonly assumes a redder colour. It is 
then dried at 100 deg. igrade to evaporate all the naphtha, and after- 
wards digested in ylated spirits of wine to obtain a saturated solution 
thereof, when it is fit for the use of the dyer or printer.—Not proceeded 


J anttn & 











646. J. Luis, Welbeck-street, London, “‘ Calcareous varnish for coating wood, 
metals, paper, ships, &c.”—A communication. — Dated 10th March, 1860. 
This varnish is composed apg on! of, First, oxide of calcium; Secondly, 
gutta-percha or india-rubber ; Thirdly, a solvent for the gutta-percha or 
india-rubber. oxides of calcium which may be employed are plaster 
and lime ; chalk can also be employed, but with less advantage. The gutta- 
percha and india-rubber employed must beas pure as ible. The principal 
solvents are coal tar, oil of turpentine, sulphuret of carbon, and benzine. 
The proportions may vary according as_it is desired to obtain a liquid thick 
‘or pasty varnish. — Not proceeded with. 
666. W. E. Gepox, Wellington-streat South, Strand, London, “ Washing or 
dressing ores.” —A communication —Dated 13th March, 1860. 
This invention cannot be described without reference to the drawings. 

674. G. H. C. Jonexinvt, Palace-road, Westminster, ‘‘ Making cakes and 
ified or oil out of cotton seed.” — Dated 14th March, 1860. 
process of manufacture in carrying out this invention is as follows : 

—The cotton seed is first crushed wy iron cylinders, afterwards 
between stones as fine as possible, then pounded, either by stampers and 
rammers, or by hydraulic pressure. By this means rough oil of a dark 
colour is obtained. Method of refining the oil :—The inventor takes of the 
rough cotton seed oil, above mentioned, 100 parts, and mixes it with 
12 parts of corrosive potash liquid of 30 deg. Beaumé. The mixture is put 
into a covered vessel of wood or iron, similar to a butter churn. He churns 
and beats the mixture for half an hour; a separation of the ingredients 
then takes place, and the oil loses its gh , and b of a bright 
and beautiful colour. After this operation he pours the oil into a cask, and 
lets it remain for a few days to settle, when bright oil rises to the top. 
He then passes the oil through a filte ny eee constructed as follows : 
—He places three tubs, each with holes bored in the bottom, on the top of 
each other, and underneath all he puts another tub, in which the oil drops. 
This tub has two or three tops placed at different heights, in order to draw 
off the bright oils. On the bottom of each leaking tub he puts a sheet of 
wadding, and fills them up to three-quarters of the height of the tub with 
best dried sawdust. On the top of this he puts a wooden cover with small 
holes, and on this cover again a sheet of wadding or filtering felt, as used 
by sugar refiners, This process is repeated two or three times, when the 
oil b of a beautiful bright colour, and fine condition. After this 
operation he puts the oil in an open tub, provided with several taps, to 
draw off the oil. In this tub or cask is placed an iron pipe, about 4 in. 
distant from the bottom, through which steam is , which finds its 
way through the oil. By this last ion of and bleaching, the 
oil gains a good deal in whiteness, and is equal to the oil commonly known 
and sold as salad oil. The chemical operations, as described, take, for two tons 
of seed, about three hours’ time, and are performed without great expense. 
The oil obtained in this way is oon! harmless in its use. The dregs 
obtained by the refining of this oil make first-rate manure, and can be used 
a second time in the refining of cotton seed oil. The residue which remains 
after the oil has been taken from the seed he makes into cakes by pressing 
it together. These cakes can be used as food for cattle, and are highly 








nutritious.—Not proceeded with, 
703. T. RicHARDSON, Newenstle-on-Tyne, bad ing organic and other sub- 
stances containing of lime.”—Dated 16th March, 1860. 


hosphate of 
of lime. 
to 


This invention consists in treating substances containing 
lime with sulphurous acid, in order to produce a soluble phosp 

is invention further consists in treating bones with sulphurous 
obtain the animal matter free, or nearly free, from y matters. 
invention also consists in mixing porous materials with guano, previous to 
decomposing it, by means of acids either per se, or ed with porous 


704. J. Nixon, St. Peter’s-key, Newcastle-on-Tyne, “‘ Hyposulphite of soda.”— 
Dated 16th March, 1860. v 
In carrying out this invention the inventor manufactures the hyposulphite 
of soda by reducing in a furnace sulphate of soda or salt cake with coal, 
charcoal, or any other carbonaceous matter or agent. In practice 
he finds it useful to add to the mixture some infusible und, such as 
sulphate of barytes or lime, or any other compound which prevents the 
mass from beco. too fluid and running out of the furnace. When the 
— -_ ~— well — it ——- = ayn into a barrow, 
and allowed to cool, when may undergo 0 e certain processes 
described by the inventor.—Not proceeded with. 
665. M. MaNnaEs, Abchurch-yard, London, ‘* Applying gases so as to the 
purifying and bleaching oils and fats, purifying, disinfecting, > 
rising focal and Sn Sen ane Cam 


gases generated in a metal 
chamber, and conveyed by pipes either alone or in conjunction with, and 
by means of, ordinary or superheated steam, or air, or heat for purifying 
and bleaching oils and fats, for purifying, disinfecting, and deodo: ig 
fecal and decomposing 5 the products of di position, 
for decom deleterious gases so as to render them innoxious, for pre- 
serving timber, for purifying and decolo: soap, for preparing flax and 
other fibres, for we blood, night soil, sagt = other “ante 
as to convert manures, In purifying leaching oils and 

the inventor makes use of a metal chamber of any form and size, ha’ on 
one side a pipe opening into it, which is connected at the other end witha 
steam boiler or air pump ; the of the 





means of a stop cock in the steam pi jets s 
or, when he makes use of air, he forces it into the chamber by means of an 
air pump, or fan, or other like means. The steam or air com into con- 
tact with the gas in the chamber carries it with the steam or ——- 
the delivery pipe, and forces it into the oil or fat in any quantity, or with 
whatever pressure may be poe ggg the a, of steam or and gas 
belng seguiated by 0 stop cock. e gas being thus forced into the bottom 
of the oil disseminates gradually, or at pleasure very rapidly, and even, if 
desired, instantaneously, through the substance of the o' effecting in its 
rising and decolouring of the oil, and in 
it is aided by the steam or air partly by causing an increased 
and ection, and partly by brin; the gas into more in- 
timate contact with the elements of the oil on which it is to act, by means 
of the active agitation it produces in the oil.—Not with, 





Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Appar 
Electrical Avan, Galvanic Batteries, §c. eo 
653. T. Morais, Birmingham, ‘Im 
vats used in depositi 


The —- cisterns 

said batteries, or with the said vats, the said cisterns or reservoirs 
filled with the liquids, or salts, or solutions employed in the said cells or 
vats, so as to remove the liquids or solutions from the cells or vats as they 
become unfit for use, and replacing by fresh liquids or solutions, 





Cuiass 10,—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
508. J. H. Jopnson, Lincoln’s-inn-jlelds, London, “ Fastenings 
Sor jars and bottles.”"—A paren Nan en 2th y a nt 
This invention relates to that class of vessels, and stoppe' 
same, wherein the latter are tothe foriner by inclined recs ae 


secured 
one and projections on the other fitting beneath inclines, and consists 
in to the cap or to the mouth of the vessel b: 


511. W. H, WauKEr, Leicester, “ Boots and shoes.”—Dated 24th February’ 
This invention consists in the cation of raspe and files, and 
sur in place of the 


also rotatory polishing and wheels or 
hand instruments heretofore employed.—Not p 
514. E. T. Hueues, , London, “ Boring apparatus.”—A com- 
munication. — Dated ebruary, 1860. 
This invention relates to apparatus for boring into the earth, and consists 
ati to the ordinary borer a wire , 80 that 
when the twirl is turned jally round, it turns the borer in earth, 
and then returns or turns ik again by the power of the spring and wire 
cable, thus eee SS a borer, the said spring forming a 
brake to late turn of wire le ; the said 
be of spira metal hb i jon cannot be described in 








or 
to the drawing 


515. B. ANNABLE and J. Buencn, Newcastle-street, Farringdon-street, London, 
“ Printing machines."”— Dated 25th 


February, 1860. 

This invention consists in certai 
which are effected by 
mechanical arrangement having 


the n pes 
printing matter; and, further, in having an —— also horizontally 
applied, which may be (though it is not obliged to be), combined with that 
first described. This last mentioned nt is for connecting or dis- 
connecting a wheel or wheels, taking into a rack or racks on the table, when 
the printing cylinder is to be caused to rotate, and when the table has been 
drawn under the t lastly mentioned, it takes the wheel out of 
gear with the rack, allows the table to pass free of the cylinder. By 
this means the said cylinder is caused to upon the type printing 
matter, and effect the printing; the type or printing matter thereupon 

1 d from the p of the cylinder, freely to the other end 
ready for again performing the same n, and se on. 

617. W. Duan and C. Peacn, Derby, ‘* Wreaths or trimmings for ladies’ bon- 

nets.” —Dated 25th February, 1860, 

In facturi ths or tri: ding to this i tion, the 
inventors place in the ordinary ribbon loom a certain number of threads, 
forming a narrow and in threads are placed two fine brass 
wires running parallel therewith, They then proceed to weave the same 
with a silk or other weft in a similar manner to ordinary ribbon weaving, 
the weft being carried in a common shuttle, the only difference being that, 
in this instance, the article produced ry! a narrow strip of warp threads 
side the weft forms a ang com teow, in fact, 
somewhat in the form of a double looped fringe. To ine the width 
of these loops from the centre, they place two strong threads or wires, one 
on each side therefrom, and the weft 
thread from the shuttle passing round the same is thus kept at any required 
width, When this oy is ~) poe to any desired length, the material 
is then taken from the loom, and by means of the two fine wires the whole 
is —— so as to form a circular looped wreath or trimming.— 
Not p with, 

521. T. Lampert, Short-street, New Cut, and O. WAK®8FIELD, Union-place, 

Lambeth, London, ‘‘ Valves or cocks.""—Dated 25th February, 1860. 

When valves or cocks are employed in applying steam for heating and 
other P and also when supplying water and other fluids, it is 
desirable that the persons attending to the cocks or valves should have a 
ready means of ascertaining the extent to which the valve or cock is open, 
and also when it is closed ; now, if the construction of the valve or cock is 
such that in order to open or close the through the same, it is 
necessary to cause the spindle of the said valve or cock to make more than 
one complete revolution ; this information cannot readily be obtained by in- 

the position of the spindle. A ding to i  opeaien 

and graduated scale are applied to the valve or cock in such manner that 
when the spindle of the valve or cock is moved to open or close the passage, 
the pointer (or it vf be the graduated scale), shall be moved so as to indi- 
cate the position of the parts of the valve or cock. In order that the 
divisions on the graduated scale may not require to be very minute, the 
pointer is caused to be moved through a greater distance than the spindle of 
the valve or cock. And it is preferred that the movement of the valve and 
of the —- should be by means of screws on the spindle or stem of the 
valve, the screw for moving the pointer being to move the pointer 
through a greater space that through which the valve is moved by its 
screw ; but in place of the pointer being moved by a screw, a spiral or m- 
cline may be used, and moved by the rotation of the spindle of the valve, 
25. 8. VaRLEY, Birmingham, ‘‘ A new or improved chain, and machinery to 
be loyed in the facture of the said chain.”—Dated 25th February, 


1860, 
This invention consists, Firstly, of a chain constructed in the following 
manner :—Each of the links of the said chain consists of a rod of iron or 
steel bent into a form somewhat resembling the letter Y, that is, a rod bent 
twice at right angles near its middle. sides, however, are not parallel, 
but are enclosed towards one another at their free ends. ‘The said free en 
of the bent bar are turned into a hook-like form, so as to enable the 





i 

















the former passed over the transverse of ter. After 
ooked ends of one link have been er the transverse bar of 
next link, the hooked ends are down upon the sides of the link 
of which they form part. The chain is ngthened. 
invention consists, Secondly, of a machine for of iron or steel 
into the links of the chain constituting the first part of the invention. The 


machine is constructed as follows:—On the bed of the said machine is 
a die or mould of the form of the interior of the links, and the bar of iron or 
steel to be bent is placed upon the said die or mould and 
the following manner :—Two levers 
approach the said die or mould, one on one $ 
and in their motion bend the rod upon the said die or mould, so as to give it 
a form somewhat like that of the letter y; A jing 
bends the ends of the partially fo: link 
another plunger advancing horizontally bends 
zontal plane, and brings them I to the body of the link. The Y-shaped 
links are sometimes formed in the following manner :—A plunger is made 


- Me pe NS ge . —— fo iron or steel, and = it ——_ = 
xed wu , and thereby give uired figure. are finished 
die clams.— Not vi sla d 

7m 5. Lane, and C, CugvaLisr, Birkenhead, ‘ Targets."—Dated 25th 
’ The 


ry, 1860. 
tentees First, the construction of targets composed of several 
pieces Seepestive of their shape and configuration) and connecting each part 
or piece by means of electric, electro- tic, or galvanic apparatus, by means 
of two or more wires with one or more needles or ters, and by which 

of the target hit can he indi or reco: ator near to the point 


the part 

from which the projectile is or wherever else it may be desired 
to convey such ication. Seco: , the construction of targets as de- 
scribed, and a gee Ee pieces of such target by means of 
electric conducting electro-magnetic, or galvanic 


with eé » 
apparatus, or with a galvanometer of any suitable construction, either alone 
or in combination with a stop- or apparatus, as described, for 
measuring and recording time, and for the purposes of measuring the force 
of the blow, and the time of the flight of the projectile, or for either pur- 
pose separately. 
630. C. J. J. Fanropert, Berlin, “ Gilding and silvering silks."—A commu- 
nication. —. February, 1860. 
The paten in 7 out this invention, gri 


tee, in carryin gold or silver leaf on 
a slab with a muller or otherwise, mixing it wi 


gum water or other viscid 





liquid until it is reduced to a = or impalpable powder. This is 
= Seesdiew te Ue conte ie 4 “The elk’ theeed oF 
preparing silver pow lor ing. or 
other fi bst. is t prepared by soaking or boiling in a solution 
of chloride of zinc, and it is then washed in water, and again boiled in water 
in which the aforesaid gold or silver a= is diffused. It is then again 
t will be found to be covered with a 


washed in water and then dried, and 
Lustre 


coating of gold or silver. may be given to it by the ordinary pro- 
cesses of polishing. 


531, J. 'Faser, Stein, near Nuremburg, “‘Bver-pointed pencil cases.” —Dated 
25th Feb 1860, 

For the purposes of this i tion the patentee employs a hollow cylin- 
material closed at one end, and fit 
other end with a nozzle, through which the lead or markin; 





compresses it end thereof, 80 holds the lead firmly, and by par- 
tially unscrewing the cap the lead or marking material will be rel and 
r back into it as 


Say Gen te Gees SHS Os Se aa, Ge GueS 





537. P. H. Desvienss, Lewisham, Kent, “ Appa 
graphic, stereoscopic, and other pictures, 
Dated 27th February, 1860. 

The object of this invention is to show in one apparatus a series of stereo- 
scope or tations or , taken in different views, as if the 
same or the gs ne ape were in motion. The 








and held stationary outside of the peri of the cylinder, or may 
be o Vinybotanms teteed eget 


therwise placed, The views may represent, 
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pon th 
principle for e hy of autographic 
zine or copper, ei 
graphy, or by the aid of gal In some cases 
the —e may be effected with a rubber instead of a roller, as above 


644, Z. Waicut, Upper Wortley, near Leeds, “‘ Apparatus for the prevention 
of acci in mine shafts.”—Dated 28th Feb: , 1860. 
This invention relates to means of sto 


i the chair or cage in mine 
shafts or hoists, when the rope or nm breaks, or becomes 
for its object the saving of life and 

consists of two pairs 


disconnected from the engine, and has 


to slide freely thereon. Bet each of are placed two bell 
crank levers, which are connected thereto by s! bolts or studs on which 
they oscillate. The Sens aub a> Goemnned Ohad eir shérter ends or 
act against to or 


the le rods, the long ends being connected 
ee ae age thus tai d the chair or cage will be imme- 
Cay Gant > See, am ae ee 
of the hereinafter referred to. When the apparatus is ascending or 
descending the shaft, the longer ends of the levers are raised by the tension 





of the and the short ones removed from contact with the rod ; 
but should the rope ty ET, LY dy y- action 
by the aid of ings. Con with this apparatus is a lever which 
may be by any person in the chair, so as to stop the chair at 


any time, or under whatever accident may happen to the rope, or 
or chain is connected to the chair or cage by a 


portion of the 


float, which opens 
the influx of gas depressing 
As further demands are made u 
the demand is met by a corres 
opening of the valve. The spindle 
its being screwed into and out of the 


i 

a A ghee Another improvement consists the 
et valve and overflow - < ordinary meters in a compartment 

apart from the other cham of the meter, as to make them 


80 
ual in lormance, or nearly so, to the arrangement 
Sea - 


655. J. and W. Rickarp, Derby, “ Chenille, dc.” —Dated 20th February, 1860. 

In carrying out this invention, a skeleton frame 
to hold four, six, or more 
more circular discs (each holding 
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a bobbin Rxed t0 the frame) fa, by means of two — 

jen gpa wl ae beta 

which revolves between the two fine wires or threads, cuts 

confined between the two fine or 

nected to one of the revolving hooks, are twisted up, 

converted into a perfect chenille. By substituting 
by monn Attn bstitut 

nife or sul 

cut the silk twice instead of ak wilt 
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THE ENGINEER. 





Szpr. 28, 1860. 








magnifyin, wers, that is to say, the prism or lens opposite one eye 
caeedt te be ifying power the prism or lens ite the other eye, 
and he uses such instruments in conjunction with pictures in which the two 
wires ep | the stereoscopic combination are of different sizes, corre- 
sponding with the different powers of the prisms or lenses opposite the two 
eyes, po these pictures, aera to this invention, are t v4 

by attaching them both in suitable positions to the same mounting. In 
this manner, by the use of one large ‘picture only, the patentee is enabled 
to obtain st pic effect, bined with minut of detail, such as a 
large picture alone can give, and he is also enabled to arrange the instru- 
ment in a form which is much more convenient than that of the instru- 
ments heretofore employed for viewing large pictures. 

662. W. E. Newtow, Chancery-lane, London, ‘' Forming the teeth of combs.” — 

A communication.—Daoted 29th February, 1860. 

This invention consists in combining with the saw, and its peripheral 
guide or guides, a means by which the saw may be pressed or bent Lr oyord 
or otherwise moved or controlled, so as to be made to cut in a straight pat 
or keef, when there is any tendency of it to swerve therefrom. The in- 
vention further consists in produc ng the movements of the comb-blank 
carrier, both toward and away from the saw in its plane, and laterally or at 
a right angle with respect to it, by means of a cam and a screw formed on 
its periphery, and operating with a rack applied to the carriage of the comb- 
blank carrier. 

563. G. Winson, York, ‘ Moulding the caps of bottles and jars."—Dated 29th 
Fe , 1860. 

This invention relates to the manufacture from glass, papier maché, clay, 
or other plastic material, of caps or covers for jars or bottles, with a screw- 
thread on their inner periphery. To this end the inventor proposes to use 
a die of a peculiar construction, which will allow of the cap or cover being 
moulded therein with the screw-thread formed on it, and released from the 
die with facility.— Not proceeded with. 

570. T. Bonnet and J. D. Hew, Brussels, “ Planing machines.”—Dated 1st 
March, 1860. es 

According to this invention the sliding-tool frame of the machine is 
moved up and down by screws at each side, having at their tops toothed 
wheels or pinions, into which are geared seg | racks attached to arms 
or levers working on bearings, so that when the racks move to and fro, the 
wheels and screws are turned, and thereby raise and lower the tool frame 
and cutter, the positions of which are varied according to the shape or 
curve required to be given to the file or other article, the itions of the 
tool depending upon the regular or irregular movements of the segmental 
racks, the diameter of the wheels, and the pitch of the screws. Alternate 
movement is given to each rack by connecting its arm on each side to two 
separate levers, the movements of which are regulated by other scam-sh 

evers acted upon by rollers or projections on the table or travelling 
carriage of the hine, 8o that ling to the shapes of the cams, the 
racks will move faster or slower at different portions of their traverse, and 
by ducing a corresponding effect upon the screws and tool-holder, the 
tool will be placed at the position desired to plane the ai ticle to the required 
form. The tool may be hollowed or curved and moved laterally, either by 
hand or by self-acting movements, and the machine put in motion by hand 
or power, 

571. J. Miunes, Gloucester, ‘An apparatus for exercising the joints and 

muscles of the human body.”—Dated 1st March, 1860. 

The base of the said apparatus consists of a rectangular frame, to the 
opposite sides of which are fitted two posts or standards connected overhead 
by a rail or cross bar. A foot board or platform is suspended from the 
corners of the rectangular frame (clear of its sides) by means of springs of 
steel or vulcanised Tndia rubber, and a pair of springs terminating in 
— are suspended overhead from the rail or cross bar before men- 
tioned, 

672. J. Driver, Keighley, and J. Jessor, Bradford, ‘‘ Apparatus used in 
washing, wringing, and mangling fabrics” —Dated 1st March, 1860. 

This invention relates, First, to forming the bottoms of the tubs or 
troughs used in the washing processes of corrugated wrought or of cast iron, 
copper, tin, zinc, or lead, or a mixture of such metals, When using cor- 
rugated metal, the corrugations should run in a direction longitudinally of 
the tub or trough, and when using wrought or cast iron for this purpose 
the patentees coat the same with other metal, or a compound of metals, 
such as are not liable by oxidation or otherwise to injure the fabrics placed 
in the tubs or troughs, and they apply such coating of other metal by 
galvanic or electro processes. The improvements also relate to forming the 
conductors used in wringing processes for conducting the water from the 
pressing rollers, as, also, for conducting the fabrics operated upon in 
mangling apparatus, of wrought or cast iron or zinc. The improvements 
also relate to forming the bottoms of washing tubs or troughs of washing 

PI of p lain or pottery ware. The improvements also relate to 
forming the rollers used in the processes of washing, wringing, and 
mangling fabrics of wrought or cast iron, copper, tin, zinc, or lead. 

573. D. Cuapwick, Salford, and H. Frost, Manchester, ‘* Measuring water 
and other liquids,”— Dated 1st March, 1860, 

This invention relates, Firstly, to a modification of an arrangement for 
which letters patent were ited to the present patentee bearing date the 
28th April, 1857 (1200). In that arrangement they availed themselves of 
the force of the fluid, and caused it to act upon the pistons, or such other 
apparatus not concerned in the measurement, so as to shift the valves, That 
principle they adopt according to the present invention, but now employ a 
piston placed in a chamb ituting a inuation of the measuring 
cylinder, and cause the rod thereof to pass through the piston in such 
measuring cylinder, after which it is connected to the valve or valves by 
which the fluid is admitted and allowed to pass out, Upon the piston in the 
measuring cylinder having arrived at a certain point, it changes the position 
of the valve in connection with the other piston, which, being thus brought 
into action, opens or closes the main induction or eduction ports, The valves 
they place so as to move in the direction of the piston’s motion, so that they 
are shifted by a direct thrusting and drawing action. Another part of the 
invention is applied to those meters generally which measure by the action of 
— and consists in placing a piston, and also the valves by which the 

uid is admitted to and allowed to pasa from the cylinders, within the said 
pistons, Another part of the invention relates to the gem | of pistons for 
water meters. According to the methods hitherto in use the pistons have 
been packed with leather, india-rubber, or other similar flexible material. 
They have found, however, that an elastic metallic packing may be used 
with advantage, not heretofore attained, and this part of the invention con- 
sists in that substitution. 

575, J. COLLINS, Bennett-street, Stamford-street, “ Outside blinds and awnings.” 
—Dated 1st March, 1860. 

According to this inventiou canvass is to be fixed on a stretching frame, 
and then to be covered with a thin coat of size on each side, and then to be 
strained as tight as possible. The canvass must then have a coat of pre- 
paration, viz,, one part of linseed oil, one of boiled linseed oil, and one of 
= size and turpentine, to be applied to the canvass while wet with the 

preparation. The canvass then has to remain on the stretching frame 
for two or three days, according to the temperature of the weather. Imme- 
diately on the canvass becoming dry, the devorative part may be com- 
menced by painting; at this stage the canvass will be in a condition to 
absorb the colours when laidon. By this process the colours will be found 
to penetrate the canvass, making it transparent, and the possibility of the 
colours dripping will be avoided. The canvas will remain very soft, pliant, 
and waterproof.—Not proceeded with. 
577. J. M. Buasuriety, Stamford, ‘* Improvements in burning pottery and 

in ware, and in kilns employed Jor such purposes.”—Dated 1st March, 


























According to this invention, the extra wall of a kiln may, as heretofore, 
be of a rectangular or circular or other suitable horizontal section and 
have above it a conical or suitable chimney. The roof or ceiling of the kiln 
is of open brickwork ; the interior of the kiln is lined with fire-bricks, and, 
according to the sizo of a kiln, a greater or less number of fire-holes of the 
ordinary construction is used. At a short distance from the interior ‘ire- 
brick lining, and within the kiln, a close chamber is constructed of fire- 
brick, a space being left all round the exterior of the chamber and the inner 
lining of the kiln. The chamber is tied or bonded at intervals to the outer 
walls of the kiln, leaving free space, however, for the flames and products 
of combustion to pass under the hoor of the chamber, and up to and over 
the roof or ceiling of such inner close chamber, and from thence up through 
the open brickwork in the roof of the kiln into the chimney or cone above ; 
thus the close chamber of the interior of the kiln may be considered as a 
large r, constructed within the kiln, from the interior of which the 
flames and products of combustion coming from the several fires are ex- 
cluded, The chamber has a doorway to admit of stacking and unstacking 
the ware, which doorway is bricked up and luted with fire-clay when 
burning ware in the kily, The ware may be stacked or piled up one on the 
other, and on suitable cope’ as in an ordinary pottery kiln ; or where 
the class of ware will admit of it, or for finer ware, and where it is desired 
to have separate compartments for pieces of ware, the interior of the 
chamber may be divided by temporary floors of fire-clay tiles, supported 
and divided Into any desired sizes of separate compartments by loose brick- 
work or fire-clay tiles. The space between the inner lining and the outer 
surface of the closed chamber is divided by thin partitions of fire-brick, 
which are constructed from the bottom upwards to a certain height between 
each two of the neighbouring fire-holes of a kiln, so as to compel the flames 
and products o! ion coming from each fire-hole to rise towards the 
roof, and not to pass laterally so as to interfere with each other. 


578, H. Bessemer, Queen-street-place, New Cannon street, London, “ Appa- 
ous iia t fadture of mall 














re loa he yf ble ivon and steel.” —Dated 
lst Mareh, 1360. 
The patentee claims, First, the peculiar bination and arrang t of 
the various 4 eg the bined steam and blast engine de- 
scribed. Secondly, he claims in the fact of HN 





ble iron and 
steel, mounting one or more converting vessels on a frame, so constructed 











as to give such vessel or vessels about a centre, in addition 
to a rotatory or semi-rotatory motion on their own axes. Thirdly, he 
claims giving a rotatory or semi-rotatory motion to converting vessels on 
their own axes, by means of hydrostatic pressure in cylinders, by 
suitable mechanism on the axes of the said vessels. Fourthly, he claims, 
in the manufacture of malleable iron and steel, the employment of the 
peculiar combination and arran, t of apparatus described with reference 
to the drawings. Fifthly, he c in the fact of lieable iron 
and steel, the employment of casting ladles, having two or more valvular 
openings in the bottom of them, also the employment of two ladies on 
the same crane as described. Sixthly, he claims the method of filling 
several moulds at one time from a basin or vessel having several outlets, 
such basin or vessel being supplied with fluid malleable iron or steel during 
such casting process. And, lastly, he claims the method described of form- 
ing tuyeres by pressure from dry or nearly dry materials. 

579. J. H. Jounson, Lincoln’s-inn-fiedds, London, ‘Gas regulators and 

iors.” —A communication.—Dated lst March, 1860. 

This invention relates to a peculiar construction, arrangement, and com- 
bination of apparatus for regulating the p' of gas before entering the 
service mains, and consists in the bination of two apparatus, the first of 
which consists of a conical or other valve fitted inside the principal main at 
the works, and capable of closing the orifice through which the gas passes 
according to the pressure of such gas. The orifice above referred to com- 
municates with a chamber which is in connection with the main, and com- 
municates by a pipe of smaller diameter than the valvular orifice with an 
inverted vessel or bell contained in a reservoir of water. This vessel or bell 
is suspended by a central chain or cord, which is counter weighted, accord- 
ing to the pressure of gas required in the service mains. A chain or rod 
connected to the roof of the ‘Pell passes down the pipe which conducts the 
gas thereto, and is attached at its lower end to the conical or other valve 
above referred to. It is thus obvious that, as the gas enters the bell and 
elevates it, this latter, by its rising, will simultaneously elevate the valve, 
and contract more or less the orifice through which the gas has to pass 
before reaching the bell. On the bell bemg filled with gas, the latter passes 
off through a second passage leading to the service mains, but at a certain 
regulated pressure, determined by the counter balance weights above re- 
ferred to.—Not proceeded with. 

580. G. Epwarps, Park-road-villas, Battersea, “ Caissons and foundations 
Sor bridges, piers, and other structures under water.”—Dated 2nd March, 
1860. 











This invention consists in the use of a caisson with a bottom of sufficient 
strength to carry the required superstructure, such bottom having formed 


in it a number of holes corresponding with the number of piles intended | 


to be driven or worked into the ground, such holes being also of the size of 

the piles in their cross section. The holes or sockets for the piles are pro- 

vided with stuffing boxes packed with an india-rubber ring, or other elastic 
packing, to prevent the water from entering the caisson, which is thereby 
rendered water-tight. 

581. P. M. T. O. C. Aunrres, Rue Vivienne, Paris, ‘‘ Photographic apparatus.” 
Dated 2nd March, 1860. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

582. B. G. Bapiaton, George-street, Hanover-square, London, “ Apparatus 
Sor protecting the throat und chest from atmospheric injiuences.”—Dated 
2nd March, 1860. : 

The object of these improvements is to give protection to the chest and 
throat by the use of an instrument or apparatus of a form adapted to cover 
the chest, and at the same time protect the throat by covering up and 
inclosing the chin of the wearer, and so that the wearer may, when desired, 
introduce the mouth therein, and thereby obtain protection to it. For this 
purpose the inventor provides internal bodies of the desired shape, and, by 
preference, of a material that will admit of folding for the pocket, and then 
of readily resuming the desired form. Gutta-percha, or a compound thereof, 
or prepared india-rubber, answers well. He coats such bodies internally as 
well as externally with such fabric or material as convenience or ornament 
may dictate, and he applies strings or bands or clasps to hold the same on 
the neck of the wearer.—WNot procecded with. 

583. R. D’Arey, Blois, France, “ Raising water.”—Dated 2nd March, 1860. 

This invention has for its object improvements in apparatus for raising 
water. The improved apparatus consists of a cast iron frame which su) ports 
the axis of three toothed wheels, gearing with each other; these toothed 
wheels are of different diameters, and are placed vertically one above 
another, the one of least diameter being at the bottom of the frame, and 
the one of greatest diameter being at the top. The axis of the wheel of 
least diameter is provided with a crank handle, by which it can be rotated 
on this axis ; there is also a ratchet whgel, into which a click or paw! enters, 
so that the wheel can only be turned in one direction. The axis of the 
toothed wheel of greatest diameter projects beyond the cast iron frame; the 
further end thereof is supported by another cast iron frame, and on this 

rojecting axis there is a wheel, over which an endless chain passes, there 

Scher projections on the wheel which enter corresponding recesses in the 
chains. he endless chain passes down to the bottom of the well from 
which water is to be drawn and around a roller, the axes of which are fixed 
in the sides of the well. To this chain buckets are attached at intervals, 
which, as the chain is caused to travel round by turning the crank axis 
above mentioned, bring up water in succession, and empty it into a 
receptacle at the top of the well, Each link of the endless chain is com- 
posed of an oblong plate, provided with flanges at the two sides. The 
plates are made to taper from one end to the other, so that the smail end of 
one link may pass between the flanges at the broad end of another link, 
Holes are made through the flanges, near each of their ends, and when the 
small end of one link is passed between the flanges at the broad end of 
another link, a pin is passed through the holes in the flanges of both links, 
and by this means the links are connected together. A slot is formed in the 
centre of each link, into which projections on the upper wheel, around 
which the chain passes, enter.—Not proceeded with, 

588. X. Mousty, Boulevard St. Martin, Paris, **‘ Apparatus for washing ores.” 
—Dated 3rd March, 1860, . 

This apparatus consists of an annular vessel, to which motion is given by 
means of a pinion and circular gearing. This rotating vessel imparts a 
to-and-fro motion to lever agitators which stir up the ore contained therein. 
The bottom of the vessel is inclined, and the sides have, at the lower part 
of the incline, four valves, which open at given times for letting out the 
muddy waters contained in the apparatus. The washing of ores is thus 
effected in a complete and continuous manner ; and, as the platform which 
supports the apparatus is inclined, the muddy water will escape by the four 
valves fastened to the external sides of the apparatus, and which open as 
pass at the lower part of the incline, and close again automatically at the 


attendance by means of an electric or other telegraph. A fresh supply of 
air may be obtained when necessary by means of two 

tubes, one of them being in connection with an air pump on board ship, 
end the other serving us an outlet to the vitiatel air’ The and 
closing of these tubes can be reguiated at pleas 

the operator or ductor in the chamber. But the patentee wishes it to 
be particularly understood that the air 
to be made amply me nag ee several hours’ con 








layers of are and canvas p brasion by friction, and 

ca! e supporti strain they may be subjected to upon 
being inflated and attached to the object to be pla f , ‘i 
596. —_ Manchester, ‘* Soap.” —A communication.—Dated 5th March, 


1860. 

This improvement in the manufacture of soap is effected by blending or 
bringing ee gees the different materials employed whilst in a boiling state, 
and in such quantities as to form soap at once, in con ion to 
the methods employed at present in soap boiling. 

598. C. Price, Wolverhampton, “‘ Locks and latches.”—Dated 5th March, 1860. 

This invention cannot be described without reference to the drawings. 
601. W. N. Witson, High Holborn, London, and J. Pit, Cleckheaton, “‘ Sew- 

ing machines.” —Dated ith March, 1860. 

This invention cannot be described without reference to the drawings. 

603. R. A. BRooMAN, Flect-street, London, “ Pipes for smoking.”—A commu- 
nication.—Dated 5th March, 1860. 

This consists in forming the bowls of meerschaum and other pipes, and 
the stem, in separate pieces, and in uniting the stem and bowl in such 
manner as to prevent bg 4 oozing out of the oil or juice produced by 
smoking. The invention further consists in strengthening pipes, and in 
ornamenting them by means of a jointed envelope or case of gold, silver, 
or other metal. The bowl is formed with a hollow or aperture for the 
reception of the stem and a Sa or aperture is made from near the 
bottom of the inside of the bowl communicating with the said first-named 
aperture. The stem is not bored entirely through, but terminates in a solid 
plug, which fits accurately into bottom of the aperture formed for its 
reception in the bowl, and is there held by any suitable cement ; an aper- 
ture is made through the side of the stem above the solid piuz, which com- 
municates with, and forms a continuation of, though at right angles, or 
nearly so to, the bore of the stem. The aperture, when the stem is in 

lace, comes opposite the aperture opening into the interior of the bowl. 

outer case or envelope is formed in two parts, united by a hinge, and 
may be made, when closed, to cover the bowl, and the whole or any portion 
of the stem.—Not proceeded with. 

604. W. Brivers, Birmingham, *‘ Elastic bands.”—Dated 5th March, 1860. 

For the purposes of this invention oblong endless bands are cut, by pre- 
ference from vulcanised or curved sheet india-rubber, though like ds 
may be cut from other properly vulcanised or cured india-rubber. Accord- 
ing to another part of this invention, and in order to produce oblong flat 
elastic bands in place of thin cylindrical bands as heretofore, the patent 
produces a hollow form of vulcanised or cured india-rubber of an oblong 
section, and of a thickness of material corresponding with the width of the 
intended bands; and in order to produce long elastic bands, thin slices or 
cuttings, as compared with the thickness of the material, will be cut from 
the end or ends of the properly prepared hollow form of vulcanised or cured 
india-rubber ; or the same form may be made solid, and the thin slices cut 
therefrom be also cut in the centre, as before explained. 

608. T. Cox, jun., and W. Houann, Birmingham, “ Stretchers of umbrella 
and pavrasols,”—Dated 6th March, 1860. 

The patentees make the forked end of a separate piece of sheet metal 
and fix it on the end of the stretcher. The invention cannot be described 
in detail without reference to the drawings. 

609. J. Leemine, Bradford, ‘* Looms,”— Dated 6th March, 1860. 

This invention relates to looms wherein change shuttle boxes are 
employed, and consists, First, in a new and improved method of with- 
drawing the picker to the end of the spindle of the box quickly, in order to 
allow the box, whether oscillating, rotary, sliding, or otherwise actuated, 
to move freely and without impediment, whether for change of shuttle or 
other purpose. Secondly, in a new method of preventing the weft threads 
of different shuttles from interfering with the action of the weft fork.—Not 
proceeded with, 

610. W. E. Gener, Wellington-street South, Strand, London, ‘‘ Machine for 
drying fecula.”— A communication.— Dated 6th March, 1860. 

This invention cannot be desbribed without reference to the drawings. 
611. W. E. Gpen, Wellington-street South, Strand, London. ** Washing 

Secula.”—A communication.—Dated 6th March, 1860. 

This invention cannot be described without reference to the drawings. 

612. W. E. Grvaer, Wellington-street South, Strand, London, “ Lathes."—A 
communication. —Dated 6th March, 1860. 

This improved lathe combines in the simplest manner the planing 
machine, the grooving machine, a machine for making straight, and at 
all possible angles, a dividing machine, and, finally, a guillochee machine or 
rose engine. And this is obtained by communicating to the shaft of an 
ordinary turner’s lathe, bearing upon double cushions, a come-and-go 
movement following the axis of the shaft, which is here done by a rod 
moved by an eccentric. The invention cannot be described in detail 
without reference to the drawings. 

613. W. E. Gener, Wellington-street South, London, “ Lasts and boot trees.”"— 
A communication.—Dated 6th March, 1860. 

According to this invention it is — to adapt to the leather in ordi- 
nary use an oval platform or plate, so disposed as to reproduce the different 
shapes of lasts that may be required.—Not proceeded with. 

614, J. Wausn, Stedalt, Balbriggan, Ireland, ‘* Machinery for cutting, tear- 
ing, crushing, or otherwise preparing for various useful and economi 
purposes, furze or gorse, straw, bean-haulms, turnips, bark, flax, dc.”— 
Dated 6th March, 1°60. 

This invention comprises an apparatus constructed with two rollers, com- 
posed of a series of discs of metal of different sizes, either notched or ser- 
rated, the said dis +s being fastened on revolving discs connected together by 
toothed pinions or wheels, the said discs being so arranged and disposed on 
the aforesaid axes as to work past each other like cutting shears, In con- 
nection with these rollers the patentee proposes to employ a system of 
cleaners or combs to prevent the spaces between the aforesaid discs of metal 
from filling up and becoming choked with the material upon which they are 








working point of the shovels, The opening of the valves is obtai at 
will by means of an are of a circle placed in the interior of, and on the 
same plain as, the apparatus. This are of a circle, which is fixed to the 
framing, has a movable part lowering at will, and forming an inclined 
plane, upon which turns a roller, the axis of which is fitted to the upper 
part of the valves, The rotatory motion of the apparatus causes the upper 
valve to rise for the escape of muddy water, When the attendant desires 
to open the lower valves, he hooks them up to the next above, whereby 
they are raised, and give passage to the sand which was mixed with the 
ore. A lid fixed above the working point of the shovels causes them to 
drop again in the apparatus, the ore and the water thrown out by the 
working of said shovels, without the circular motion of the washing appa- 
ratus, being thereby disturbed, Beneath this lid is fitted an iron piece 
having the form of a ploughshare, and held there by two iron rods secured 
to the framing; this piece serves to drive the ore towards the centre of the 
washing apparatus, and also to form a channel for the easier escape of the 
muddy water and sand through the valves, 

590. W. Bauer, Munich, “ Apparatus for diving, and for raising and lower- 

ing bodics in water.” —Dated 3rd March, 1860. 

This improved apparatus for diving consists in a cylindrical or other 
conveniently shaped chamber made of metal plates or cast metal of the 
requisite strength to enable it to resist the pressure of a column of water of 
£00 ft., as well as to secure it from any damage which might arise from 
accidental collision with other objects. This diving chamber, unlike an 
ordinary diving bell, is completely inclosed with the exception of an open- 
ing at the top, through which the person or persons intending to conduct 
the operations are admitted, and which is subsequently hermetically closed, 
the internal space being filled with air of the ordinary atmospheric pressure. 
The bottom of the chamber is double, and between the two there is a hollow 
space, which again may be subdivided into two or more portions for the 
reception of water ballast, variable at pleasure by means of a foree pump 
actuated from within. In front of the apparatus, as well as on the sides 
underneath and overhead, bull’s-eyes or windows may be introduced for 
the purpose of erabling the conductor to observe surrounding objects, and 
to guide and steer the apparatus with precision and safety. A screw pro- 
peller protected by a casing or box, capable of being worked by hand from 
within the chamber, admits of the apparatus being moved forward, whilst 
another similar but smaller screw, placed on one side, serves the purpose of 
causing the apparatus to revolve round its vertical axis. Besides these two 
propellers a rudder is fitted to the apparatus lower down, which is also 
capable of being actuated from within the chamber, and by which the 
apparatus can be steered in the ordinary manner. And, as in the case of 
powerful currents having to be encountered, it might be considered neces- 
sary or desirable to prevent the apparatus frem drifting, an anchor can be 
lowered by means of a handle and gearing acting upon a chain barrel from 
within the chamber. In order to enable the conductor or his assistants, in 
case of emergency, immediately to rise to the surface of the water, a weight 
or weights suspended from the bottom of the chamber can be suddenly 
detached from within by merely turning @ spindle, This spindle, as well as 
all the other spindles or shafts which pass from the inside of the chamber 
outwards, are of course made to pass thro suitable stuffing boxes in 
order to exclude the water. The diving chamber is placed in communica- 
tion with the ship, which, as in all other similar cases, is in constant 





616. W. Buxton, Staveley, Derby, ‘Safety cages for mines.”"— Dated 6th 
March, 1860. 

The object of this invention is to prevent accidents in mine shafts, by 
arresting the cage when the rope or chains break, or in any case when the 
cage becomes detached from the raising or lowering agent. The arresting 
apparatus consists of two levers bol to the floor oi the cage on both 
sides thereof, with spri for drawing the inner arms of the levers towards 
a horizontal line, when they are not held down by chains connected to the 
outer and shorter arms of the levers ; the chains are also attached to the 
raising and lowering chain, belt, or rope. The arresting levers are so placed 
in the cage as to have one of the conductors extending from the top to the 
bottom of the shaft between them on both sides of the cage. When the 
raising or lowering chain, belt, or rope is tight, the arresting levers are held 
by their chains free of the conductors; but should it break, or become 
slack, the springs raise the inner arms of the arresting levers, bring them in 
contact simultaneously with the two conductors, and thus arrest and hold 
the cage from descending. 

617. K. Pirr, Newark Iron-foundry, Bath, “ Leather.”—Dated 6th March, 
1860. 


This invention relates to machinery for “ striking ” the hide, and consists 
in employing screws or worms not making more than a complete revolution 
in the half length of the roller, in combination with a roller of 18 in, in 
diameter at the least. When this combination is employed, while but two 
points of the screw act on the skin at any one time, the inclination of the 
thread is not so great as materially to stretch the hide or skin. The inven- 
tion also consists in casting the screw thread or worm of the material known 
as white cast iron ; when made of this material they wear much longer than 
when made of gun-metal or other material heretofore prop > e 
invention also consists in attaching the screw thread or worm to the roller 
by making it slightly larger in its interior diameter than the roller, and 
when the two are placed together, running in soft metal, or other suitable 
material in a liquid state, to fill the space between the two. By this means 
a great saving of labour is effected 
618. W. R. Jeung, Bow, Middlesex, ‘‘ Fire-lighters.”—Dated 6th March, 1860. 

For the purposes of this invention the patentee mixes cork-dust or shav- 
ings with pitch or other suitable inflammable and cementing material, and 
he spreads this composition on thin pieces of wood or other material. To 
form a fire-lighter he employs two rectangular pieces prepared as above 
described, each with several holes formed through it, and connects the two 
together parallel the one to the other by conuecting pieces or pillars of wood 
passing from one to the other. 

619. G. Wacort, Abchurch-lane, London, “* Receptacles for generating gas.” 
—Dated 7th March, 1860. 

This invention has for its object, in the First place, the obtaining the 
more perfect action of fire than has hitherto been practicable, by p! 
the flue or flues through the material or materials intended to be conv: 
into gas, by which means the fire heretofore lost (by the reverse sides of 
flues, and the covering brick arches of retort beds not coming into contact 
with the parts required to be heated) is beneficially used, The Second part 
of this invention consists of an arrangement for a more effectual mode of 
loosening and destroying the incrustation that occurs on the inner surface 
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led vessel or vessels used for generating , by the principle of 
pede guns } opening or openings with draft pipes fn such part or = “4 
the aia sealed vessel or vessels as will admit a current of air to pass ~~ 
the same when required on the lid or lids being wholly or partially re- 
moved. 
ouleva | Martin, Paris, “ Manufacturing and orna- 
“) Soaecpene poor Sxemically."—Dated Tth March, 1860. 

This invention consists of a new mode of decoration which the patentee 
applies to ceramic objects, taking advantage of the porosity of their 
material, and also of their coatings, for the on of the metallic solu- 
tions hereinafter mentioned. By means of these processes he produces a 
regular decoration on large vases and other objects having a mosaic 

t and p i the pk ce an q pee Ss oe 
shi y rpose of obtaining designs in crackle china, saic, 
fa a ay he Pe hom these bodies alternately in a hot 
and cold state with ammoniacal or alkaline salts, or with acidulated liquids 
holding metals in solution, the nature and employment of which he de- 
termines according to the colours he wishes to produce. For this purpose 
he makes use of heating apparatus of cast iron or other metals, The metals 
which he employs in solution are iron, copper, silver, platina, and others, 
such as rhodium, iridium, palladium, osmium, ruthinium, and, in fact, all 
matters known in chemistry and applicable for the purpose. 

25, J. Impay, Bridge-road, Lambeth, and J. COPELAND, Marlborough-place, 
" pt ” pa and olher hammers and anvils.”—Dated 7th March, 

1860. 
These improvements 





apply to the arrangement of anvils and hammers, 
so that their position is adjusted by hydraulic pressure, and the force of the 
blows given and received by them transmitted through fluid, and also to 
the construction of steam hammers in connection with such arrangements. 
The improved anvil consists of an anvil block mounted on the ram of a 
hydraulic cylinder containing water, oil, or other suitable liquid, and com- 
municating with a pump or an elevated cistern or reservoir u nder pre —, 
the communication being regulated by cocks or valves, so that the liquic 
can be admitted into the cylinder to raise the ram and anvil block, or dis- 
charged from the cylinder to lower them. In like manner the improved 
hammer, whether worked by steam or other power, is made in two parts, 
one a cylinder containing liquids, and the other a ram fitted to the cylinder, 
so that when one part gives the blow, the other part is subjected to diffused 
fluid pressure, instead of the shock resulting from solid connection of parts. 
In the improved steam hammer the steam cylinder is mounted on a frame, 
and fitted with a piston having a heavy rod passing through a gland and 
guide at the bottom of the cylinder, The lower end of the rod is fitted with 
a hydraulic hammer as above described, or with a shoe for striking the 
forging placed on a hydraulic or other anvil below. The parts leadiug to 
the top and bottom of the cylinder communicate with acylindrical or other 
slide valve worked by a hand lever or other convenient means. When the 
slide is moved in one direction, steam is admitted under the piston and per- 
mitted to escape from above the piston, so as to raise it ; and when the slide 
is moved in the opposite direction, the supply of steam is shut off from the 
bottom of the cylinder, and the steam already there is permitted to pass 
from the bottom to the top, so as to impel the piston downwards, The upper 
part opens into the cylinder at some distance from the top, so that the 
piston, in rising over it, closes it and cushions against the steam re tained 
above it. The iower end of the cylinder has two ports, the one close to the 
bottom for admitting steam to raise the piston fitted witha valve which 
opens to let steam enter the cylinder, but closes against its egress ; the 
other commuuicating through the slice with the top of the cylinder at some 
distance above the bottom, so that the piston descending over it closes it 
and cushions against the steam retained below it. 
6271 C. F, Detanarnn, Newilly, France, “* Apparetus to be used in propelling 
gases and forcing liquids.” —Dated 8th March, 1800. _ : : 
This invention relates to improvements on a former invention, for which 
letters patent (No. 346), dated the 15th February, 1555, were granted to the 
present inventor, and consists of certain me chanical arrangements or 
apparatus by which gases or liquids may be acted on by attraction or pro- 
pulsion. The inventor uses these methods to force water into steam 
generators or boilers, in place of pumps as at present employed, as also in 
the blowing apparatus,—Nol proceeded with. 
631. G. H. Birkseck, Southampton-buillings, Chancery-lane, 
** Floating docks.” —A communicatim,—Dated 8th March, 1360. 
This inveution cannot be described without reference to the drawings. 


635, G. SHEARMAN, Haggersfon, Middles x, “* Water gas meters.”—Duted 8th 
March, 1860. ; 

The object of these improvements is a more correct working of water 
gas meters. For this purpose the float is controlled to act in a separate 
compartment of the front chamber, formed by partitions dipping to below 
the water line of such chamber, An opening is formed in the upper part of 
this compartment for the passage of air, aud the gas is excluded from this 
compartment, except when from any cause the level of the water falls 
below its lower edges. The filvat is by connections attached to a valve 
capable of closing the inlet passage, as also to a conical or other suitable 
valve adapted to regulate the quantity of gas passing into tie measuring 
compartments of the meter when undue pressure is exerted, and the 
pat also ts the float to another valve capable of closing the 
passage for the atmosphere to this compartment, when from undue pressure 
of gas the float has a tendency to be raised above a certain heigit, and he 
sometimes applies a pipe to such opening. In place of forming a separate 
compartment in the front chamber for the float, the float may be placed in 
the case for the measuring drum of the meter, and thence, by suitable con- 
nectious attached tothe valves. ‘The improvements also relate to arranging 
the parts supporting the measuring drum, so that when the meter is tilted, 
such drum shall come forward and act to close the passage of gas through 
the meter. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICYS. 

(From our own Correspondent.) 

Pariimmnany Meetinc Yusterpay: Topics; Prices Confirmed—Tue Frencu 
TaeaTy AND THE Iron Trade: The Emperor Yielding to the French 
Tronmasters —Messns, Hickman’s Bankruptcy: 7he Stujf at the Works: 
Impudent Robberies—Messrs, Bagsen anv Eu.is’s Faiture; The Trade 
Assignee—Coat Trapve: Tolerably Active—Harpwane Trapis—MeraL 
MarkeT—A BiemincuaM Mu.uionatse’s WiLL—BanquetT To Inon- 
MoNGERS—Exptosive Compounns: Zheir Safe Cusiody—Tue Raitway 
Accipent aT Suxewspuny: The Verdict. 


Tue Preliminary Meeting of the Ironmasters’ Association was 
held at the Swan Hoel, Wolverhampton, yesterday, under the pre- 
sidency of the chairman of the association, Mr. Philip Williams. 
The question of prices, which was the principal question, was 
disposed of with very little discussion. Most of the first-class 
houses reported themselves as tolerably full of orders at list prices. 
It was admitted that the demand was not so brisk as it might well 
be, but considering the unsettled state of a portion of the continent 
of Europe, and the extreme competition from o:her districts where 
minerals are more plentiful and weges lower, the demand for reliable 
iron was as good as might rsasonably be expected. Under these 
circumstances it was not considered that if it could be accorded a 
reduction in the price of malleable iron was called for, inasmuch as 
buyers were tolerably ready to give the prevailing prices for really 
goodiron. With regard to that portion of the trade in which the 
question of prices was a more prominent one, and quality a subject 
of less consideration, it was said that orders received by such 
makers were below the average. The prospects of the trade in the 
coming winter were said to be tolerably good, and they were some- 
what brightened by the expectations relating to the effect upon iron 
of the new tariff with France, to comeinto operation in a few days. 
Very little seemed to be known of the scale of rates which has been 
fixed upon by the French and English Commissioners to be applied 
to iron and hardwares, and which now awaits only the final oflicial 
approval, but it was feared that the Emperor Napoleon had had to 
yield a point or two to the influence brought to bear upon him by 
the very powerful interest which is represented by the iron trade of 
France —a country in which iron is manufactured by companies, 
comprising amongst their members courtiers, nobles, statesmen, clergy 
men of capital, and other influential persons. The reduction upon 
the present duty was not therefore expected to be so great as would 
be the case in some other of the manufacturers of our country. 
Nevertheless some benetit was expected, and an improved demand 
from the French market consequently anticipated. It was, therefore, 
proposed and unanimously adopted that the prices for the ensuing 
quarter should remain unchanged from the coals which had ruled in 
the last and some previous quarters. ‘These are bars, £7 10s. ; hoops, 
£8 10s. ; sheets and plates, £9, Very few transactions were opened 
in pigs, which are extremely flat, and have a downward tendency. 
Notwithstanding that since last quarter day they have fallen half-a- 
crown per ton, and notwithstanding further that the make is so 
a reduced since the corresponding period last quarter, no 

ewer than eleven blast furnaces have been blown out, seven com- 





pulsorily, viz., four at Bilston by the bankruptcy of Messrs. Hick- 
man; two at Walsall by the bankruptcy of Mr. F. C. ae and 
one at Bilston by the failure of Messrs. Banks and Son; and four by 
arrangement between three ironmasters. Thus the make will be re- 
ducea at least 1,200 tons a week—an excess of some 800 tons a week, 
there is reason to believe, of the present requirements of the dierent 
malleable ironworks of South Staffordshire, and occasioning 
stocks to increase in that proportion. With wages unaltered, 
the occupation of making pigs will be almost a profitless one for 
some time to come. The reduction in the demand of the malleable 
iron houses is traceable to the large extent to which the red ore pigs are 
used in South Staffordshire, and also to the description of manufac- 
tured iron now mostly in demands being thin sheets, which require a 
very small proportion ot iron, yet keep the machinery in as full 
operation as if plates several times their weight were being turned 
out. At the same time, the demand for solid stuff continues good, 
and it is not confined to the same market—Continental Europe and 
Northern Europe, in particular, are now also making inquiries for 
iron for engineering purposes. . 

We have reason to know that ‘not only will the stocks of Stafford- 
shire pigs be increasing in the next quarter, but that the present 
make of Scotch pigs is about 3,000 tons weekly in excess of the 
demand. 

Very confirmatory of the above opinion we find the following 
extracted from the Manchester Examiner of Saturday last (an ex- 
cellent authority) :— 

“We are confident that when the French tariffis published, it will be 
found to be the most liberal tariff of any great country in the world 
next to our own, more liberal than that of the Zollverein or the 
United States. Every line of it will be stamped with the character 
of earnestuess and reality, and its arrangements will be such as to 
insure a very large increase of transactions between the two nations 
in all the branches of our staple manufactures. The worth of these 
anticipations will soon be tested. Should they, as we are assured 
they will, turn out correct, we ask whether the results will not cover 
with shame the men who have indulged in reckless, factious, and 
lying tirades against the French Treaty ? While we have the strongest 
conviction that the general character of the treaty will bear out to 
the letter these favourable anticipations, we do not pretend to affirm 
that it will be equally liberal throughout. On some points the Em- 
peror has been forced to succumb for the time to adverse influences, 
a circumstance which can excite no surprise when we duly reflect 
upon the gigantic task which he has undertaken. He is attempting 
to achieve in a few months a change which it took us twenty years 
to accomplish. Is it any wonder that he should find himself under 
the necessity of deferring a portion of the programme till experience 
shall have taught his subjects the utility of the policy he is inaugu- 
rating? The probable exception to which we refer will be found in that 
part of the treaty which affects the iron trade. This trade in France 
is chiefly carried on by joint-stock companies; Hence it happens 
that almost everybody of influence, bankers, courtiers, nobles, 
authors, senators, bishops, priests, &c., are ironmasters. When we 
remember the tenderness with which our own Government has been 
obliged to treat the representatives of influential interests, we shall 
be prepared to hear that Louis Napoleon has on one or two points 
been compelled to stop short of his convictions, and to defer to pre- 
judices which it would be dangerous to set at defiance.” 

tespecting the bankruptcy of the Messrs. Hickman, we may say 
that there is a very large quantity of loose property at the different 
works hitherto in the possession of these bankrupts, enough, with 
the other assets, to produce, upon a rough computation, a dividend of 
six shillings in the pound, supposing that it could be realised 
forthwith, but as this cannot be, aud as every day that will 
elapse before the final sale will reduce the value of the estate, 
the above estimate, we fear, will not correctly denominate the 
ultimate dividend. The depreciation we speak of arises from 
constant peculatious by the po ewe part of the masses living in 
the neighbourhood of the works, and by the unavoidable general 
expenses. At the present the property isin the keeping of Mr. 
Bodel, the officer of the court, and his men. The species of free- 
booting which has been carried on, especially at the Stonefield 
Works, is quite remarkable. These works are very much exposed, 
and men, women, and children, steal the property there with an 
amount of impudence quite unusual, Neither are they by any 
means choice in their selection—provisions, engine brasses, iron, or 
coal, all are deemed worth carrying away; and the six men who are 
there to protect the property have more than enough to do to beat 
off the pertinacious thieves who swarm upon these works, and lade 
themselves with their contents, At Bilston Brook the stock con- 
sists of a very large quantity of * bull dog,” or calcined ore, and 
another heap of the raw material is now being burnt. There is a quan- 
tity of pottery ware there weighing about 150 tons, and between 400 
and 500 tons of Northamptonshire ore, with a considerable quantity 
of nails. At Stonetield there is a large quantity of cinders, and 
Norihamptonshire mine and a little Staffordshire mine, with a 
considerable quantity of iron, of different kinds, including pigs, 
puddled bars, and sheets. It was under contemplation to Re in 
the four furnaces at Bilston which have been allowed to go out 
since the bankruptcy, with the view of using up the mine in stock. 
If this had been done, some 11s. a ton more might be made of the 
mine than that which it will now realise, but we understood 
that the petitioning creditor (Mr. 8S. Gritliths, of Wolverhampton), 
who at this stage of the proceedings has to be consulted previously 
to any proceedings of such a nature being undertaken, declined to 
sanction the step because of its supposed risk in the present state 
of the pig market. The four furnaces at Bilston Brook therefore 
remain out, and Stonefield, the Groveland and Tividale Works 
remain stopped. ‘The horses and carts und the provisions were 
sold last week, the very low prices obtained on the first being almost 
compensated by the high prices of the second day. ‘The proceeds of 
this sale enabled the oilicial aesignee and the petitioning creditor to 
pay off a distress for rent put in by the trustees of the bankrupt’s 
mother, and also one for Queen’s taxes. To secure the payment of 
the taxes, the collector had removed a considerable quantity of iron 
to a neighbouring works, The workpeople, too, have been paid, 
and those who remain near the works are very quiet; but many of 
them have removed elsewhere, in search of employment. Arrange- 
ments are now being made for another sale. 

Mr. E. T, Wright, of the firm of Wright and North, of Wolver- 
hampton, has been appointed trade assignee to the estate of Barber 
aud Ellis, iron merchants, of Liverpogl, and arrangements are now 
perfected for the immediate realisation of the property capable of 
being so treated. 

The coal trade, west of Dudley, is somewhat brisker, but it is far 
from being active. The domestic consumption is on the increase, and 
rices are fully maintained, namely, best coal, 11s.; common, 9s. ; 
umps, 7s. 6d.; and fine slack, 2s, 6d., at the wharfs. On the east 
side there is considerable activity, and prices range from 6d. to 1s. 
per ton higher. 

Respecting the general trades of the district, in some quarters we 
hear remarks of flatness in connection with the mauufacturing 
branches; but the result of the fullest inquiry is, that we cannot 
give countenance to these reports, being fully convinced that, with 
the exception of a few of the fancy trades—always slack at this 
season—there is no ground whatever for the statements that trade is 
dull, much less that it is depressed. The manufacturers are not 
flush of orders; but, as regards all the great staple trades of the 
district, they have sufficient to keep the artizans employed at average 
time. So far as it is possible to ascertain, the amount now disbursed 
weekly in wages is as large as it usually is, whilst the quantity 
of goods sent away weekly from the different railway stations 
is the best evidence that could be offered as to the activity of 
trade, and that goods are not being made for augmentation of stock. 
There are no especial features to report wit reference to the state of 
particular branches, because their is an evenness in the demand for 
all descriptions of laadwares most in use in the ap roaching season. 
We may note that the gas fitters and lamp and Chandelies makers 
are becoming busier; that for tin-plated goods, and all kinds of 
hollow ware, the manufacturers have good orders on their books ; 





and at Birmingham, the metallic bedstead makers and tube makers 
are doing a steady trade. The button trade is still dull ; and other 
kindred branches have suffered from the ungenial spring and summer. 
These are the exceptions referred to above; and, a far as they are 
concerned, no great improvement can be expected this year. But, 
as to the prospects of trade generally, the factors’ reports are favour- 
able, the elasticity which it has displayed in the course of the last 
fortnight being everywhere apparent. 

The Metal Market is brisk. There is a good demand for all de- 
scriptions, copper especially, the last advance being firmly main- 
tained, and the smelters taking orders with caution. 

The will of the late Mr. Thomas Cotteriil, of Birmingham, was 
— on the 12th inst., by three of the executors, Mr. William 

cholefield, M.P., who is the testator’s nephew, and Messrs. Thomas 
Samuel Girdler and Daniel Bell, jun., both of London. The per- 
sonalty, together with foreign: securities, amounts to £1,100,000. 
This immense mass of acquired wealth he has bequeathed among the 
different members of his family, with the exception of some legacies 
and annuities to his executors and trustees, personal friends, and 
others, and of charitable bequests to the t of £5,000, which 
he has left to various institutions in Birmingham, and a sum of 
£2,300 to the Chancellor of the Exchequer towards the extinction of 
the national debt. 

A banquet has come off in Birmingham in commemoration of 
an ae of the Iron and Hardware Pensions Society. Mr. 
Kennard, M.P., was one of the depucation from the parent society. 
During his speech he said :—** The worshipful the Mayor had stated 
that Birmingham would not yield to Sheftield or any other locality 
its pre-eminence either in trade or in support of its trade. He was 
proud to say, from his own knowledge, that already, owing to the 
great exertions of the local committee, Birmingham had advanced 
to a position in point of funds that would eventually more than 
double the beneficence of Sheffield. (Cheers.) He did not say such 
would be the case; he only wished to observe that he should not be 
surprised if such would be the case (a laugh), and that, if Birming- 
ham doubled Sheffield, it would yield a very fair proportion in 
respect to its magnitude. He thought they would agree with him 
that the London deputation had great reason to express their thanks 
to Birmingham for the very cordial manner in which they had been 
received. The fact was, the society was at present beaten even by 
the journcymen tailors. (Laughter.) He did not wish to depreciate 
the journeymen tailors, for they were a very respectable body of 
men, and most useful. (Renewed laughter.) But he could 
not help observing that, while the body had funded pro- 
perty to the amount of £14,000, the Hardware Society had 
only £9,000 —a matter which he thought it was necessary 
for them to remedy as soon as possible. —Mr. T, Pemberton 
gave a short report, showing the position of the society in 
the month of May last, and its improved position since Birmingham 
had taken up its cause. In Nay last he said the society 
had about 160 subscribers. Since Birmingham and the district had 
been canvassed, the result was an accession of 234 subscribers, who 
had increased the revenue of the society by £240, or nearly eleven 
pensions. (Cheers.) Besides this, donations had been given which 
added to the money collected in the room that night would make up 
a total sum of £900, (Great cheering.) The society had now 
received an impetus in the town, and he had no doubt but that in a 
short time its name would be as “familiar in our mouths as house- 
hold words ;” and that it would be as common for a manufacturer to 
join the Hardware Society as it would be for him to insure his 
premises, 

The recently passed Act concerning the manufacture and stowage 
of explosive compounds, should receive early attention in Bir- 
mingham and throughout the surrounding district. It does not 
come info operation until the end of August, 1861, but as soon as it 
does, makers of percussion caps and fireworks, as well as proprietors 
of mines and quarries, may possibly find themselves subjected to 
conditions that cannot be provided for at a moment’s notice. In 
respect to mines and quarries, the only purport of the Act 
is to regulate the mode of keeping gunpowder employed for 
the purpose of blasting. Numerous and serious accidents have 
occurred from stowing that dangerous material either actually in or 
closely adjoining inhabited dwellings. This will, for the future, be 
very wisely prohibited. Those who require to keep on hand large 
quantities of the article should therefore make themselves acquainted 
with the requirements of the Act, and take measures towards pro- 
viding the kind of storehouses or magazines that it enjoins. Manu- 
facturers of percussion caps and of fireworks will have to make far 
more considerable alterations before they can be admitted as legal 
practitioners under the new regulations. The probability is that 
nearly every firm will have to engage new premises, and to get them 
specially built for the purpose. Ror only must the manufacturers 
be at a specified distance from other houses or places of business, 
but the workshops used in the several processes of the business itself 
must, some of them, be placed at a given number of yards from each 
other. After what has taken place in this town, the authorities may 
be expected before granting a license to insist on a rigid fulfilment 
of all the law requires, so that manufacturers who neglect the oppor- 
tunity given by the Act for making preparation will incur the risk 
of being forced to suspend their operations. 

On Saturday last the inquiry into the causes of the late fatal 
accident on the Shrewsbury and Hereford Railway, at Wistanstow, 
was opened at the hotel at the Craven Arms station, situated two 
or three miles from the scene of the disaster. It will be recollected 
that the catastrophe occurred on the 27th of August, the 12.40 noon 
passenger train from Shrewsbury meeting a local goods train at 
Wistanstow, near Craven Arms, which resulted in the carriages and 
engines being smashed, and one person killed, and a number more 
or less injured. The person to whom the collision proved fatal was 
Mr. Jobson, corn merchant, of Shrewsbury, who died from con- 
cussion of the brain, the great shock to the system, &c. After 
hearing some fresh evidence, the jury returned the following verdict : 
—‘ We are of opinion that the deceased, Joseph Jobson, came by 
his death by a collision on the Shrewsbury and Hereford Railway, 
on the 27th of August last, accidentally caused by a miscopy of a 
telegram at the station at Shrewsbury, and by the traffic manager 
having ordered the train to proceed on from Church Stretton without 
the usual instructions to the station master at Church Stretton 
having been received there. They are of opinion that there is a 
want of a stringent code of laws to be laid down for the working 
of trains, especially on this as a single line. Also, that owing to 
the great increase of traffic, a portion of the line ought to be made 
a double one, to facilitate the working of the trains, and also for 
the protection of the public.” 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


LiveRPooL Topics ; Proposed Local Social Science Association ; The Dock Board ; 
The New Irish Mail Steamers : Street Railways :; The Free Public Library and 
Museum—Mowd and Dension Ramwary—Navication or tue Inpian 
Rivers; Progress of the Oriental Inland Steam Company—Noxrnean 
Matters: Consett Waterworks: Shotley Bridge Gasworks: Tynemouth 
Branch Railway: Iron Shipbuilding at Stockton: Large Rails: Ironstone 
Srom Lincolnshire: Boiler Explosion at Heckmondwike: Proposed Railway 
Jrom Batley to —Weser Ham Daatrack Wonxs—New Tows- 
HALL BurLpines at Campripog—Srare or Taape aT SHErvievy —Tue 
Prorosen New Dock ar Hutt—Corrivation ‘or Fiax: Prives about to 
be offered at Leeds—Corron Growina Apnoan ; Another “ Field” —Nipp 
VaLier Ratmwar, 


Liverpoor has resolved to have a Social Science}Association, in- 
stead of hanging on to the parent body, which has been congressing 
in Glasgow this present week, At the time the original associa- 
tion met in Liverpool—now two years since—a local committee was 
formed for the purpose of keeping up a correspondence with it; but 
the members of the committee think they could do more good to the 
great and growing community of which they form a part, and no 
doubt they can—by having a distinct organisation of their own 
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Accordingly, as above stated, it has been resolved on.—It was briefly 
announ in lastiweek’s Enarnzer, that Mr. John B. Hartley had 
been appointed engineer to the Mersey Dock Board, at a salary of 
£3,500 per annum, with efficient assistance in the discharge of the 
duties of his office. Mr. Brocklebank, in moving the recommen- 
dations of the committee that Mr. Hartley should be appointed, said 
—Mr. Hartley’s merits as an engineer, and his many other merits, 
were so well known to the board and to the public that it would be 
quite unnecessary for him to enlarge upon them. It was of great 
importance to the board that they should have a gentleman who 
had a thorough knowledge of every part of the works of the Dock 
Estate. That knowledge Mr. Hartley possessed. He (Mr. Brockle- 
bank) trusted that this would be a permanent a goemery 
and he ho that, after some relaxation, Mr. Hartley would 
return with renewed vigour to the discharge of his duties. 
The duties of the office had lately been exceedingly arduous, 
and, therefore, the committee thought it only due to Mr. Hartley 
that he should have an efficient assistant, who would relieve 
him of many of the details of his office— The proceedings of 
the marine committee included a letter from Mr. N. J. Holmes, 
recommending the adoption of Professor Wheatstone’s improved 
system of telegraphic signals for the line to Holyhead; this was 
referred.—The approach to completion of the telegraph from Liver- 
pool to Holyhead was also reported. The board determined to erect 
a 60-ton crane at Birkenhead at a cost of £3,500.—The new Holy- 
head and Dublin mail steamer Ulster, built by Messrs. J. Laird, 
Sons, and Co., with engines by Messrs. Watt and Co., has proved 
herself a very fast boat, having made a run of 130 miles (from 
Liverpool to gee one day last week in six hours and twenty 
minutes. She also ran from Kingstown to ag oem under the dis- 
advantage of a strong opposing tide, in three hours and twenty-six 
minutes, and her return passage to Dublin on Saturday was made 
in three hours and twenty-five minutes, against a strong head-wind 
and rough sea.—The Leinster, built by Samuda Brothers, and fitted 
with engines by Ravenhill and Co., of London, arrived in Liverpool 

esterday week, to be put into Messrs. Laird’s graving dock, to have 
oo bottom cleaned and — previous to commencing the regular 
service on the Holyhead station on Monday. There is, as yet, no 
dock at Holyhead for vessels of this class. The new graving 
dock lately constructed at a cost of £100,000, by the Ballast 
Board of Dublin, is not, it appears, large enough to take in these 
Holyhead mail vessels. Messrs. Laird’s graving dock is capacious 
enough to admit the largest vessels yet built, except the Great 
Eastern, the entrance being 87 ft. wide, and the dock 450 ft. long, 
with a depth of water on spring tides of 22 ft. on the block, 
whilst the Leinster is only 350 ft. long, and 65 ft. wide over all. 
There is also a gridiron outside these works 600 ft. long, which, 
with some modification, and at a moderate cost, could be adapted 
to accommodate the Great Eastern. 

The health committee of the Liverpool Town Council have had 
under consideration a report on the subject of street railways. The 
report recommended that the laying of the rails or trams should be 
done at the cost of the corporation, and the use of them made free to 
all parties. It also recommended that an Act of Parliament should 
be obtained to enable the council to regulate the traffic on those 
street railways. In course of a conversation which arose in connec- 
tion with the report, it was stated = Mr. Newlands, the borough 
engineer, that the cost of making these railways will be about 
£3,400 per mile, and the chairman stated his conviction that a rate 
of about 1d. per pound will be required to make them.—The inaugu- 
ration of the Liverpool Free Library and Museum, erected with 
surpassing munificence at the sole cost of Mr. William Brown, one of 
those merchant princes who have given to Liverpool her illus- 
trious position among the cities of the world, is to take place 
on the 17th, 18th, and 19th of the month which has now all 
but commenced. On the — « Wednesday, the 17th, 
the inauguration ceremonies will appropriately commenced 
by a meeting of the working classes in the he Amphitheatre, 
at which addresses will be delivered by several noblemen and gentle- 
men of literary and philanthropic distinction. On the morning of 
the 18th the proceedings will be commenced by a grand procession 
from the Town Hall to the Library and Museum, in the vestibule of 
which his Worship the Mayor will be met by Mr. Brown, who will 
then and there present his munificent gift to the town of Liverpool, 
through its representative the Mayor, who will receive it as trustee 
for the public. The gift will be acknowled in suitable terms by 
the Mayor; after which the proceedings will be adjourned till six 
o'clock a the evening, when there will be a grand banquet given in 
St. George’s Hall in honour of the event. The banquet will be 

receded by the inauguration of the statue of Mr. Brown, which is 
Fnished and placed in its niche, but which will not be uncovered till 
the occasion referred to. As a << the whole at seape g the 
Mayor will give a soirée in the Town Hall on the evening of Friday 
the 19th. 

There is a probability of the long-projected Mold and Denbigh 
Railway being carried out. ‘The engineer is surveying the line, and 
Mr. Roberts, of Mold, has been instructed by the promoters to apply 
for an act next session. 

It appears that the navigation of the Indus is being prosecuted by 
the vessels of the Oriental Inland Steam mene oe | with successful 
vigour. A letter from the company’s agent at Kurrachee, under 
date the 18th of August, gives the following interesting information : 
— The Sutlej, which left Moultan on the 28th ult., arrived at Suk- 
kur on the 80th; Jeft Sukkur with a full cargo on the 2nd inst., 
arrived at Kotree on the 4th; started on the 6th, and reached 
Ghisree (Kurrachee) on the 10th inst. E> prices were obtained 
from Sukkur; and when the steamer and ges! holds were full, 
and decks covered with bales of wool, the merchants were offering 
as much as 2 rupees per maund for freight. I have also an offer 
from natives to bring down next trip from Sukkur 10,000 maunds 
of grain, and 3,000 maunds in successive months.” The vessels 
of the Oriental Inland Steam nee have now made several 
voyages between Kurrachee and Moultan, with increasing fa- 
vour and reputation. “The shippers,” the same letter states, 
“at the close of a meeting with them, assured me that they 
were highly satisfied, and that on notice being sent to them of 
the steamers having left Moultan, they would fill at once our store 
with cargo for the next ee my before the letter left, all 
available room for the upward voyage had been taken up, ard great 
satisfaction is expressed at the way in which the cargoes have 
delivered—so free from leakage, pilferage, or damage of any kind. 
By a pamphlet which has just appeared from the pen of Captain 
Johnstone, of Liverpool, it appears that the company are to operate 
both on the Indus and the Ganges; that nine steamers and twenty 
barges are already either plying or in preparation, several of the 
steamers being of a power greatly exceeding any hitherto been sent 
to India. The Liverpool Albion, in commenting upon the progress 
which has been already made, says :—‘ The Indus now only requires 
more vessels upon it to have the trade of the great regions it 
traverses effectually developed, and the ——— and energy of 
the Oriental Inland Steam Company will speedily make it the great 
artery of commerce of Central Asia. It appears that the principal 
articles which the company at present bring down the river are wool, 
sugar, seeds, Cashmere shawls and cloths, rugs, saltpetre, &c.; and 
up the river the principal articles carried are bale goods, wines, and 
beer, cutlery, haberdashery, glass and Bing, Sateuery, &e. The 
trade, however, is still quite in its infancy. The important regions 
of Affghanistan, Turkestan, Eastern Persia, and, in fact, the whole 
of Central Asia, will make the Indus the channel of their trade, now 
that proper mercantile steamers have been established upon it; and 
such an important trade cannot but be profitable to the company 
whose operations we have been relating, especially seeing that it has 
obtained from the Government important concessions in the way of 
land for stations and wood for fuel—that it has arranged to carry 
the Government troops and stores—and that a yearly subsidy is to 
be also paid by the Government in encouragement of the under- 
taking. Upon the Ganges there are already steam companies in 


existence which have been dividing as much as 60 per cent. or 70 
per cent. per annum; and this company coming in with superior 





vessels, and with the aid of the experience already acquired, it may 
reasonably be ex will be equally successful. The construction 
of railways in India, so far from rendering the navigation of the 
rivers less ni , has increased the necessity to a material ex- 
tent. It is only by the rivers that the railways can get their 
materials and machinery moved upwards, and very many years 
must elapse before there is any considerable abatement in the 
amount of railway work going on.” 

It is time to turn still further north. It appears that the Consett 
Waterworks are about to be proceeded with. The engineer and 
directors will visit the ‘ Fells,” in a few days, to fix the boundaries, 
and make other necessary arrangements. Great improvements are 
in progress at the Shotly Bridge Gasworks. For some time past a 
number of men have been employed in constructing a large tank or 
gasholder, at Leadgate, a distance of four miles from the principal 
works. A large station meter has just been laid down, and they are 
now preparing to build a strong key wall by the river, to prevent 
the encroachment of the Derwent upon the works. The works on 
the Tynemouth branch of the Blythe and Tyne Railway are 
advancing, and the line will soon be opened for general traffic. The 
iron shipyards at Stockton are in full employment, and will be so 
for several months. Vessels of increasingly larger tonnage are 
built every year in the Tees. The Messrs. Barningham, of the 
Darlington Concie, are as a large quantity of rails, 27 ft. 
long and 82 Ib. to the yard. Railway companies discover that, b 
having strong rails and heavier engines, immense trains of minerals 
and goods are worked with less labour, greater despatch, and at 
smaller cost. Messrs. Barningham are also making a very large 
quantity of neat and cheap iron fencing for railways in India. The 
iron ore discovered in Lincolnshire is found to yield as much as 45 

r cent. of metal, and Messrs. Bell Brothers, of Port Clarence, near 

iddlesbro’, have contracted for 50,000 tons of the ironstone for their 
furnaces. The first cargo has now been delivered. The Lincoln 
ironstone is about 50 miles from the Yorkshire coal fields, Attention 
is called—as it has been on more than one previous occasion—to the 
desirability of a “ Quayside Railway” at Newcastle. 

There has been a boiler explosion at the Brighton Mill, Heck- 
mondwike. The boiler was hurled from its place about 20 yards, 
and some of the bricks were cast to a distance of at least 100 yards. 
No personal injury was sustained. The cause of the explosion has 
not yet been ascertained. The mill is newly erected, and only com- 
menced working the day before its explosion. It is the property of 
Mr. Stead, drysalter, Heckmondwike. 

A public meeting has been held at Bristol to receive the report of 
a deputation for the purpose of ascertaining the practicability of 
making a railway from Batley, through Birstal and Gomersal, to 
Bradford; Mr. Crowther presided. The result of the meeting was 
the adoption of a resolution to apply to Parliament for power to 
construct a railway from the Birstal branch of the London and 
North-Western line through Gomersal direct to Bradford. Capital 
to the amount of over £10,000 was subscribed at the meeting, and a 
committee was appointed to obtain further subscriptions, and take 
other necessary steps for promoting the scheme. 

An interesting official report has been published relative to the 
progress and cost of the sewerage works at West Llam. It appears 
that the sewers vary from 6 ft. to 24 ft. in depth, the deepest Gre 
in West Ham-lane. Main and other sewers have been carried under 
the North Woolwich, Tilbury, and Eastern Counties Railways, in 
six places, leaving two crossings yet to be constructed. Since the 
works have commenced labour and materials have increased 30 per 
cent. About 15} miles of sewers have been completed, varying from 
5 ft. 3 in. and 5 ft. 6 in. to an earthenware pipe of 9 in. in diameter, 
at a cost of £2,450 per mile. There remain to be completed 27,025 
lineal yards of sewers, from 3 ft. to 2 ft. down to an earthenware 
pipe of 12 in. at an average cost of £1,800 per mile. In the sewers 
executed there are 213 manholes for access to the sewers for flushing 
and cleansing, and 100 lampholes for means of inspection, and about 
100 have ventilating chambers, charcoal strainers, and ventilating 
grates, and 4,000 junctions for house drain In the sewers to be con- 
structed there will be 155 manholes, 150 lampholes, 100 ventilating 
grates, and 5,000 junctions for house drainage. The entire system of 
sewers when completed will consist of 368 manholes, 250 lampholes, 
618 openings, 200 ventilating grates, and 9,000 sidejunctions. By the 
tithe survey there are 4,880 statute acres in the parish; by a surve 
made in 1821, 4,735 acres; and from the census returns in 1851, 
5,930 statute acres. There are several miles of unproductive 
—— viz., from the outlet at Stratford, along the Barking-road 
to Plaistow. 


2 sd, 

Cost of the works execnted .. ee ee 43,989 5 2 

Works to be completed. . ee ee ee oe -» 85,861 0 0 
Engineer’s commission £5,615 14s. 2d., which, with com- 

pensation for land, &c., as per estimate .. oe 8,665 14 2 


£88,515 19 4 


The engine-house, boiler-house, and chimney are now in course of 
erection, and the engines and boilers are now being fixed, and it is 
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t e Crimean war) and the 
country intersected by the Kusten way, as also offering the 
double opportunity for employing destitute labour and developi 
the resources of the country. “The British ambassador said he h 
already 8 ited that the unhappy destitute people should be em- 
ployed in the construction of os roads, so important a desideratum 
in Turkey. As to the cotton cultivation, he was fully sensible of the 
importance of the question. 

The Nidd Valley Railway, the first sod of which has just been 
turned by the Rev. H. J. Ingilby, of Ripley Castle, will be 11} miles 
long, commencing about half a mile south of the Ripley station on 
the Leeds Northern line, and having its terminus at Pately Bridge. 
It will pass near to Killinghall Bridge, leaving Ripley to the north, 
by ae yy near Birstwith, and Swarcliffe Hall, by Dacre 

anks, close to New York, and thence to Pateley Bridge. e dis- 
trict described is a fertile agricultural country. formi & portion of 
the picturesque vale of the Nidd, but on the banks o the river are 
numerous mills and manufactories of different descriptions, and the 
revenue of the line is expected to be derived in a large measure from 
the traffic which those various establishments will occasion. 
Pateley Bridge is an important seat of the flax and linen trades, and 
there are in the district other flax mills, as well as cotton, lead, and 
bobbin mills, bleach works, and other manufactories. In the 
immediate neighbourhood of Pateley Bridge there is also considerable 
mineral oun including lead, flag, freestone, and other slate. The 
well known Craven Moor, Merrytield, and many other lead mines are 
situated in this locality. Beyond Pateley Bridge, to which ready 
access may be obtained, there is an almost unlimited supply of ex- 
cellent mountain limestone, most valuable for oqslediienl Pp 
As already stated in Tue Enoinerr, Mr. Cail, of Newcastle, 
has contracted to construct the line for £50,000. The works,. 
which will not be of a very heavy description, although the river 
Nidd will have to be crossed twice, will be completed in about at 
year. 


powerful British 
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PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra 
















sizes are for at the rates agreed by the trade, Brokerage 
is not charged for buying except on Foreign Tin, 
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Raits.—A good business has been done this week, principally speculative 
hases for the United States. ‘The nearest price is still £5 5s. per ton, 
ree on board at Cardiff. Railway chairs £3 16s. in the Clyde, 

Scorcy Pi¢-1noN has experienced but little fluctuation during the past 
week, a fair amount of business done at dls. 6d. to 51s, 9d., closing firm at 
the latter rate for cash, and 52s. 3d. three months open for Mixed Nos. 
Warrants. No, 1 Gartsherrie 55s. per ton. 

en dull of sale, some purchases have been made at £20 2s. 64., 
on the spo 

Coprgk in moderate demand. 

Leap rather inactive. 

Tix.—English continues in good request, and prices are firmly maintained 
for both that and foreign. Banca is quoted £137 to £138, and fine Straits 


£131 10s, to £132. 
MOATE and CO., Metal Brokers, 
September 27, 1860, 65, Old Broad-street, Loudon, 





expected will be ready for use at the commencement of the Zz 
year. The first contract for sewers was taken in June, 1858, more 
than two years since, and half the works on oye been completed. 
By the report 15} miles are said to be finished ; when the whole are 
complete the centre length will be 30 miles. A portion of the house 
drainage will commence as soon as the pumps and engines are in 
operation. Presuming the cost not to exceed the estimate, the 
amount of money obtained on loan must be taken into account and 
the interest thereon added to the sums expended in the construction 
of the works ; the actual cost of the main drainage will then be 
ascertained. The loan of £60,000 was, for thirty years, at 5 per 
cent., the —_ and interest to be repaid over that period. It is 
now suggested that any additional loan required should be obtained 
for a term of fifty years. 

The long-contemplated town-hall buildings at Cambridge are 
about to be commenced. The tender of Messrs. Bell and Son, 
which amounts to £6,157, has been accepted, and the works will be 

natonce. They are expected to be a great improvement on 
existing arrangements, and their completion is hopefully anticipated. 

Sheffield trade advices continue quiet. The rolling mills are short 
of work, more particularly‘in sheets. The country houses are look- 
ing forward with considerable hope to the autumn trade with the 
United States, and some fair orders have been already received. 
There appears to be more doing at Rotherham, but several of the 
founders are only partially employed. 

An important meeting took place at Hull on Friday, between 
deputations of the New West Dock Company, the North-Eastern 
Railway Company, and the Lancashire and Yorkshire Railway 
Company. essrs. Norwood, Bannister, T. Wilson, Middleton, 
Harrison (engineer), and Holden (solicitor) represented the dock 
company. ‘The deputations from the railway companies, after 
having viewed the site of the proposed dock, and having asked 
several questions regarding finance, traffic, and accommodation, 
which were satisfactorily answered by Mr. Norwood, expressed 
themselves as of — that the site was unequalled, and that they 
were fully satisfied it was adapted as well for promoting the general 
benefit of the port as for railway purposes. They were surprised 
the scheme had not been carried out years ago. 

In order to encourage the cultivation of flax, several large spin- 
ners and merchants of Yorkshire have formed themselves into a 
committee for the purpose of giving prizes to the best specimens of 
flax exhibited at the approaching meeting of the Royal Agricultural 
Society in Leeds. The total amount of the prices offered is £142, 
and the premiums will be given for both green and prepared flax, 
which must be shown only by the preparers, and growers; no 
exhibitor will be allowed to take more than one prize. 

Every country seems more or less anxious to feed Manchester— 
insatiable Manchester—with cotton. Thus, Syria has put in a state- 
ment of her capabilities through the medium of a meeting held at 
“ Messirie’s” Hotel at Constantinople. There are stated to be 
thousands of acres of unemployed but rich Syrian land; thousands 
of unemployed but capable Syrian labourers; and a broad hint is 
thrown out that there are also thousands of unemployed but all- 
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SCOTCH PIG IRON REPORT. 


No, 1 Gartsherrie.. .. 55s. 6d. f.0.b. Glasgow. 
50s, Od. do. 


MEME. os ce ieee 
i. - ww. eee |S do. 
M.Nos. Do. <. :. 508.94, . do. 


WARRANTS. 
(om prompt... «. 
8-5ths No. [and}] mo., open,.. .. 
2-65ths , 3.. 2MOS., yy ve + 


51s. 9d. per ton, 
52s. Od. do, 
52s. 3d. do, 
52s. 6d. do, 


MANUFACTURED IRON. 

Bars,Govan .. .. «. «+ £7 158. Od. less 3 per cent. 
«- &7 Os, O14. less 4 per cent. 

£7 5s. Od. less 4 per cent. 
= Od. less 4 per cent. 


eo ee ce oe ee &7 5s, Od, 


Pipes ee ce 20 ce oo £5 5s, Od, 
Chairs eo &4 28, 6d. Nett cash. 


Plates and sheets .. 
Rails 


Giasaow, September 26, 1860. 


ig-iron Market has been slightly firmer since our last rt. 
been done up to 51s. oe aay Lae cay 000 moderate cama, 


as the speculati 
slight decline has taken 
are still buyers at 51s. cash, sellers 51s. 6d. 
Itis given out on _ authority that the new rate of duty on pig-iron 
into France will be 24f., which is exactly half what it is at this moment. 
are many French orders in the market which are ready to be 
executed the moment the publication comes out. 
Ex last week were 138,990 tons, against 11,486 tons in the corre- 
ing week last year. 
Suaw, THomsox, anp Moore, Metal Brokers. 
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ON PUDDLING. 
By Jonn Paver, Blast Furnace Manager. 
(Concluded from page 204.) 
PUDDLING IRON, 


From studying the steel puddling, mary data are given 
which may be used for the paddling for iron. The methods 
hitherto usual for puddling for bar iron are two, viz., the 
dry method and the fluid, or puddling on a sand bottom, and 
the boiling furnace. 

The dry pudd a generally used for refined iron, and 
for some sorts of white and mottled. The boiling furnace 
is used for nearly all sorts of iron. One has, besides the 
two above-named methods, several modifications which 
nearly approach to the same. One arranges these accord- 
ing to the qualities and mixtures of the Pigs, and also the 
properties one wishes to give the product. ithout going 
into any of the modifications, we will, alluding to the fore- 
going remarks, follow the general features of both methods 
of puddling. 


DRY PUDDLING ON SAND BOTTOMS WITH REFINED IRON. 


The dry puddling depends in a great measure on the 
preparation or refining the iren. It appears unnecessary 
to give the analyses of the pig before, and the “ metal” 
after refining, as this has aiready been given by many 
writers. The different analyses show in a very clear 
manner that the carbon only in a few cases is, by refining, 
much lessened; generally, it is foand that the quantity of 
carbon is just as much, and even more after refining as be- 
fore. Silicum, phosphorus, and manganese are thrown off 
when the refinery is well conducted ; on the contrary, the 
sulphur reverts the process, and is found rather increased 
in percentage than otherwise. All who have given atten- 
tion to the subject declare that the sulphur is taken up 
from the fuel used; and when it is considered that in refin- 
ing pigs, in some instances 30 to 40 per cent. of coke is 
used, which contain from 0°30 to 1-00 per cent. of sulphur. 
This does not appear improbable, as also it is found that by 
refining with charcoal as fuel, no increase of sulphur takes 

lace. 

The results of refining are the three following :—I1st. The 
percentage of carbon remains the same, or is increased. 
2nd. Phosphorus, silicum, and manganese are driven off ; 
but this parting is irregular, and not sure. 3rd. The sul- 
phur increases in most cases, By this we must judge of 
the quality of the material (“ metal”) used for dry pud- 
dling. The pig-iron which is used with this is white, often 
full of sulphur, and always more impure than refined 
metal, We now give a short insight to the dry puddling, 
as it is generally carried out. 

The furnace has full sides of fire-brick and a sand bottom, 
which will both hold out a week, when, from time to time, 
they are slightly repaired. The work is divided into five 
parts, v1z.:— 

Ist. Putting in the charge.—On the bottom, which is 
thinly slagged over, is placed a charge of 400 Ib. of refined 
iron, sometimes mixed with pig. 

2nd. Melting with the damper fully open.—This period 
takes from fifteen to twenty minutes, during which the iron 
is melted to a pasty state; the pieces which are not quite 
melted being turned by the workman. It is his effort to 
retain the pasty consistence of the iron in this and the 


—— 

3rd. Breaking up.—Shortly after the commencement of 
this period small bubbles and flame of carbonic oxide gas 
are seen, without that the mass is quite fluid, or rises 
much. The workman must sometimes lessen the draft, 
that the swelling up of the charge is not too little. 

4th. Breaking up in the slag.—After about twenty to 
twenty-five minutes, a thin slag covers the bottom, and the 
shining white metal parts are weldable and cake together. 
The workman assists in forming lumps by constantly turn- 
ing the metal to the stream tf hot air, as regularly as 
possible. This work requires about ten minutes, during 
which the damper is full open. 

5th. Forming the balls.—The metal lumps are more and 
more inclined to weld, and are at last formed into balls of 
60 lb. to 70 lb. weight, which are taken one after the other 
from the furnace. 

The damper remains open during the last eight or ten 
minutes of the work. The whole time the charge requires 
is from one hour to one hour and a quarter. ‘The loss varies 
from 6 to 8 per cent.—seldom 10 per cent. ‘The coal con- 
sumed is from 70 to 80 per cent. The pasty consistence of 
the mass prevents one taking an accurate sample to examine 
the changes the iron undergoes; but one may form a judg- 
ment by the different appearances of the charge at different 
periods, 

REACTION OF DRY PUDDLING. 


Toward the end of the first period, when the workman 
turns the heavy pieces, one secs thrown off from the upper 
part of the same, blue flames of gas. This gas can only 
be thrown off by the influence of the oxide of iron on the 
carbon, in the white or refined metal. The oxide of iron 
is formed by the direct oxidation of the iron from the 
action of the air; it is alone infusible, and cannot form 
slag by mixing with the small quantity of silicum con- 
tained in the fine metal. It remains adhering to the upper 
part of the partially melted iron, and causes this to throw 
off carbonic oxide gas, which is the commencement of the 
decarbonisation. This causes the metal to be less fluid, and 
ready for puddling. The decarbonisation takes place 
through the double influence of the air and oxide of iron ; 
this is continuous to the end of the work, 

If the purifying the iron by refining were complete, one 
need not fear obtaining a good quality of bar by this 
method. But the purifying the iron is often irregular, 
and the quantity of sulphur increased by being blown with 
coke, Besides, Berthier has shown that sulphuroas iron 
and oxide of iron will not separate, but, by melting, unite 
in every proportion, However, this, by puddling, can only 
take Place to a small degree, as the contact of the two sub- 
stances is almost prevented by the iron being scarcely 
melted, independently that the iron oxide which is formed is 
again reduced by the carbon, and the mass is soon dry, 





leaving but little slag. And last comes thereto, that the 


workmen are interested in a and quick production, 
and the iron is turned and sti when it is too cold, and 
not fluid; and often one finds in the centre of a ball half 
raw iron besides many impurities. It is not to be wondered 
at that the product from uddling, even when the iron 
is well refined, is in a high degree “ redshort,” and often 
has the appearance of containing phosphorus and silicum. 

One cannot recommend this method, although it is still 
used at many works ; the result of the fluid puddling will 
show this more clearly. 


FLUID PUDDLING, OR BOILING. 

This method could not be used for unrefined pig-iron 
before the fortunate thought occurred of ro om, hollow 
metal sides, cooled by water or air, to puddling furnaces, 
instead of the solid firestone or brick ones used in the old 
furnaces. The stone or brick sides would not allow of 
much mixing or stirring the metal without being melted ; 
and this caused not only much repairs, but the silex con- 
tained in the same mixed with the slags, and rendered them 
nearly useless, The boiling furnace with metal sides had 


no such poe poe ge At first, one preferred white, crys- 
tallised, and mottl ig for boiling furnaces, The remarks 
that have been made before are sufficient to show that such 


iron, by stirring, boils up very strongly, and the decarbo- 
nisation of the same goes on as rapidly as its purification. 
When one knows that these sorts of iron are impure, and 
particularly loaded with sulphur, one can easily perceive 
that the fluid puddling with such proceeds rapidly, and at 
a less cost, than when grey pig is used; but, against this, 
the product of the latter is of far better a 

melting, fully fluid, and 


The pig-iron is brought, by 
then the work, as by steel puddling, is = conducted, 
The purifying the iron p more rapidly than the 


decarbonisation, which begins in a greater by well stirring 
the bath. 

The action caused by refining goes on during the second 
and third period, and proceeds more quickly and completely, 
because the iron is not in contact with the fuel, and is 
protected from the fumes of the sulphur by the slag, and 
the stirring hastens the separation of the silicum, phospho- 
rus, and sulphur. 

When one, after the fourth period, instead of to form 
balls of steel by a shut damper, allows the decarbonisation 
to take place with the damper open, so iron is obtained 
instead of steel—however, an iron which by its grain and 
hardness nearly resembles steel. If a softer iron is re- 
quired, the slag should be let off at the end of the fourth 
period. It cannot be doubted that such iron will be of 
much better quality than if the same quantity of pig used 
had been first refined, and then puddled in the dry way. 
The comparison has been made at several works in the 
Loire district, and the great difference proved thereby. 
Instead of ——s grey pig, and seg the refined 
metal dry, the fluid puddling at a high temperature has 
been introduced. By the first method a “ hort” iron 
was always made; whereas by the second an iron is pro- 
duced suitable for wire-drawing, horse-shoes, &c., and no 
redshortness whatever appears, as can be well authenticated. 

At the works alluded to the pig-iron and slag are brought 
to a full state of fluidity, and the puddling continued with 
the damper full open. In such case the bath retains its 
fluidity, while the decarbonisation proceeds slowly and only 
by a continued and lengthened stirring is effected. This is, 
by the great heat of the furnace, a tedious process. But 
for the increased wages, quantity of coal used, and loss of 
ae eg is repaid by the superior quality of the iron 

rodu 


By attention to the following, the advantages of the hot 
and fluid puddling can be shown without ;increasing the 
expenses :—Ist. In that one can lessen the repairs of the 
bottom and sides of the furnace by using, instead of scrap 
iron and hammer scale, as substitute ball furnace, or 
puddler’s slag; only, that when an impure iron is puddled 
the latter should not be used. 2nd. In that wherever 
possible the melting should be carried on in another furnace ; 
this woald prevent not only part of the iron being oxidised, 
which is quite unnecessary (as the slag contains enough 
oxide of iron), but one uses 65 to 70 per cent. of coal and 
considerable time. 

Besides, the workmen have always an interest in hastening 
the work, and generally this is done to the detriment of the 
product. Where, therefore, it is possible, it is recommended 
to take the iron in a fluid state from the blast furnace. 
Unfortunately, it is seldom the case that blast and 
puddling furnaces are so near each other as to allow of 
this being carried out. JOHN PLAYER, 

Blast Furnace Manager. 
Tees-side Ironworks, Middlesbro’-on-Tees, 
September 17th, 1860. 





MANCHESTER GEOLOGICAL SOCIETY. 


Tue last monthly meeting of the session was held on Tuesday, 
June 26. Mr. William Peace, F.G.S., presided. 

Mr. Farrimond produced a fine specimen of a Trigona Carpum, 
from the Foxholes coal, Bardsle, ae near Ashton. Go ud 
specimens were stated to*be abundant near Peel. 


GOLD IN WALES. 


T. A. Readwin, Esq F.G.8., read a paper on the gold discoveries 
in Merionethshire, North Wales, and exhibited numerous remark- 
ably rich specimens of gold ore, which the members examined with 
great interest. : 

I shall confine my remarks (said Mr. Readwin) in this paper to an 
area of about twenty square miles, situate north of the river 
Mawddach, between Dolgelly and Barmouth, county Merioneth ; 
which, for the purpose, ay be called the Dolgelly district. 

This district may be said to be bounded by the river Mawddach, 
the t Liawllech or Merioneth anticl range, and the river 
Camlan; to which may be added a continuation of three or four 
miles further north-east, following the junction of the Cambrian 
Sandstones and the Lower Silurian Lingula fiage of the Geological 
Survey, and included in the survey maps 75 N.E. and 8.E. 

My friend Professor y, in a communication to the Geological 
Society of London, in February, 1854, on the “ of the Gold- 
bearing districts of Merioneth,” has so elaborately described in 
detail the geological conditions of this peculiar district, that it is 
unnecessary to do more than refer to his 7. 

I must, however, briefly state that the brian Sandstones are 
overlaid by the Lower Silurian Lingula flags. The Cambrian rocks 


are coarse greenish-grey grits. The Lingula flags are chiefly slat 
beds, more or less arenaceous, and interstratified with pro bon of 
sandstone. Both the Cambrians and Silurians are frequently pene- 
——- light grey calcareous and ordinary ne dykes, some 
of which are magnetic. In the Cambrian sandstones these dykes 
appear to run in all directions, the general direction being rather 
across the strike. In the Silurian ion, the direction of the dykes 
is generally parallel with the lines of bedding. 

Paleontologically, the district may be said to be barren. No 
fossils have yet been found in the Cambrians of Merionethshire. 

The | mines where gold has been found in this district 
are as follow :— 

At Cwm eisen uchaf—in galena, mundie, co yrites, quartz, 
blende, schist, and arsenical pyrites. sites ’ 

Cwn eisen Issa—in galena, and I believe in blende. 

i. Si galena, quartz, baryte, and mundic. 

North Dolfrwynog—extracted from quartz, copper pyrites, and 


gossan. 

West Dol-y-frwynog—in quartz, schist, and baryte. 

Tyddyngwiadis—in argentiferous galena, copper pyrites, clay- 
slate, talcose schist, gossan, and blende. 

Caergwern in argentiferous galena. 

Berthllwydd—in argentiferous > 

Prince of Wales Mine—in blende, galena, quartz, and clay-slate. 

West Prince of Wales Mine—in blende, carbonate of lime, schist, 
quartz, clay-slate, iron pyrites ; chiefly in blende and quartz. 

Victoria Mine—extracted from quartz and gossan. 

Lachfraith—extracted from quartz and pyrites. 

Caegwain—extracted from quartz and galena. 

Vigra—extracted from gossan, quartz, and copper pyrites. 

Clogau South Grant—extracted from gossan, blende, quartz, and 
copper pyrites. 

Clogau Middle Grant—traces of ee in copper pyrites. 

Clogau North Grant from St. David's lode, in quartz, copper 
pyrites, carbonate of lime, talcose schist, and galena. 

Gold is said to have been found at Penmaen, and at Gelli-gain, 
about three miles south-south-east of Trawsfynydd. 


There are many mineralised quartzose veins in the Clogau mines ; 
but in that called the “‘ North Grant” is the most remarkable, called 
the St. David's,” or the “Gold Lode.” This lode has a direction 
nearly east and west, and is almost perpendicular. It is from 2 ft. 
to 8 ft. wide, and impregnated with sulphides of copper, lead, iron, 
and zinc, and also with native gold. 

I shall not do more in this notice than refer to the Clogau mines, 
which are partly in the Lingulas, and partly in the Cambrians. In 
the northern portion of these mines there is a junction of these 
rocks having a dip to the south, 

It is worthy of notice that this lode is at the junction of the Cam- 
brian sandstones and the Lingula-flags; for, according to Sir R. 
Murchison, “the most usual position of gold is in veinstones that 
traverse altered paleozoic slates, frequently near their junction with 
eruptive rocks, whether of igneous or cf aqueous origin ;” and this 
statement is singularly corroborated b . ihe position of this quartzose 
vein under notice, which traverses alte:<d paleozoic slates near the 

fre of an eruptive bar of porphyritic greenstone; and the same 
} law I find to obtain from careful observation with respect to all the 
gold-bearing quartzose veins in the Dolgelly district. 

The St. David’s lode, referred to, has had a shallow adit driven 
on the course of it for about «ft:en fathoms, and several rich 
“bunches” or “ strings” of gold have been taken therefrom. 

This adit was partly driven many years since, and much of what 
was then called *“* poor — ore” was raised. Some of this “ poor 
copper ore” was sold at Liverpool at an advance of 5s. per ton on 
the current price—for a reason perhaps known to the smeiters, who 
expressed a wish to be allowed to have more of it. 


In 1854, the grass-grown refuse of this ore was examined by a 
friend of mine, and large stones were found showing rich incrusta- 
tions of native gold. any stones were several pounds in weight, 
and had gold disseminated throughout. Some of these stones are on 
the table. One stone was afterwards raised from the lode, broken 
up, stamped, and sold in a state of powder for £25. On another 
occasion, 100 lb. weight of quartz yielded 14} oz. of fine gold. 

The vein-stuff has been experimented upon for limited periods by 
several persons since the discovery of 1854; and several shoots, 
strings, or bunches of fold obtained equally rich; but owing to the 
uncertain operations of amalgamating machinery on the one hand, 
and the mines themselves being the subject of two chancery suits on 
the other, the general value of the lode in bulk has not yet been 
ascertained. It is, however, quite certain that much more gold has 
been obtained from the lode than would cover the cost of driving the 
said fifteen fathoms of ground. 

Whether this discovery of gold will eventually prove of commercial 
value or not remains to be proved. 

There is a singularly interesting array of facts in favour of such 
a probability. Arrangements have recently been made with the 
Crown to work this “ Royal Mine.” Operations were recommenced 
on the 28th ult., upon the St. David's lode, and about 15 ewt. of stuff 
broken down. Upon examination many of the stones were found to 
be very rich in gold, associated with galena, sulphides of copper and 
iron, and a doubtful mineral called at present ‘‘ white metal.’ 
Several eminent mineralogists have had samples of it to examine 
and to name; and it is not a little remarkable that there is no una- 
nimity amongst them as to its name. I have been ridiculed for not 
knowing its name; but as I know its value in two important respects 
I am content to laugh in my turn and pocket the intended slight. 

Some of the stones are exceedingly rich; but for private reasons 
I beg to be excused any estimation of their value I produce one 
stone, weighing 10 Ib., an average sample, brought purposely to 
illustrate this paper as to the occurrence of gold with copper ore. A 
companion stone, weighing 4} cwt., is now in London, and appears 
to have gold disseminated throughout; and, what is more satisfac- 
tory, the lode as it now stands appears equally rich. Gentiemen 
may form their own estimates of value: my present object is to deal 
with the geological and mineralogical facts. 

t was my intention to have read.to the society in January last a 
paper of greater length, containing observations on the various modes 
of extracting the precious metal ; but the Commissioners of Woods 
and Forests, after perusing a draft of the said paper, laid claim to m 
specimens on behalf of the Crown. I had no alternative, in self- 
defence, but to refrain from the publicity of the facts. 

I have now to beg the society to accept —— copy of that 
paper, and a specimen of the average produce of the gold [eae under 
notice as it at present stands. 

An interesting discussion ensued. The first point taken up was 
the new and nameless “ white metal.” The following additional 
facts were mentioned :—It contained about one third gold, and was 
the index to the presence of the precious metal. Cubes of this whit 
metal were found in cubes of gold, and, vice versd, wherever this 
white metal was found, gold was sure to be visible. Mr. Readwin 
described an interesting and novel process of reducing the ore, and 
stated that gold, like other metals, would volatilise, or rather esca) 
mechanically, et a certain temperature, though such was not the 
general belief. 

None of the members were able to name this white metal. 

The chairman remarked that Mr. Readwin would be fortunate if he 
added a new simple substance to the forty or fifty already known. 
Mr. Readwin said that be had no expectation of that kind; but that 
he had in his cabinet gold ores from all parts of the world, but there 
was nothing ~~. them at all akin to this. Mr. Atkinson stated 
his reasons for believing that gold was sublimated from the earth 
below by internal heat. The other metals were seldom found 
“ native,” like gold. Mr, Readwin would ——- no opinion just 
then as to the origin of gold, his attention had given mainly to 
its modes of occurrence and extraction; but he could not P 
feeling a little pride at having established the fact that gold followed 
the same law of produce as other metals. On the motion of Mr. 
Atkinson, secon by Mr. Dickinson, thanks were voted to 
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Mr. Readwin for his valuable paper, and present of specimens of gold 
and copper ores and essays. 


AIR ENGINES. 


Mr, I. Booth having taken the chair, Mr. peat, of Haigh 
Colliery, read his promised paper on the employment of compressed 
air for working machinery in mines, and gave the facts of his four 
years’ practical experience of the process to show its advantages in 
cleanliness, safety, aud ee. ss ° 

In the following case, said Mr. Peace, which is a description of 
such an application at Haigh Colliery, near Wigan, the air is com- 

by asteam engine on the surface, and conveyed thence down 
4 pit 234 yards deep, and thence in pipes to the place where it is 
required; as will presently be more particularly explained. It is 
used in precisely the same manner as steam, and ix, in fact, a sub- 
stitute for it. It is much less objectionable than steam in the interior 
of the workings of a coal mine, inasmuch as it does not require 
rnaces and smoke drifis (always attended with danger in such 
places), nor is the floor and the roof of the mine damaged by the 
moisture arising from condensation, as in the case of steam engines; 
whilst, on the other hand, the ventilation of the mine is in some 
degree improved by the additional quantity of air forced down the 
pit, and mixing with the general ventilation after having passed 
through the engines. 7 

The following are details of the application referred to at Haigh 
Colliery :—-The air is Pp d bya densing engine, which 
works to about 23-horse power, and about 7-horse power is derived 
from another engine, which gives about 30-horse power on the 
surface. 

The consumption of fuel is about 2 tons, at 4s. 6d. per ton. 

A boy to mind the engine and fire, at 1s. 9d. a-day. 

The air is forced into a receives 10 ft. long by 2 ft. diameter, to a 
pressure of 120 Ib. to 140 Ib. per square inch (when the coal getting 
machine was at work, it was 250 lb. per square inch), and is con- 
veyed down the pit in 4-in. cast-iron pipes, 234 yards perpendicular, 
and 500 yards underground. The joints of t pipes are made 
weve rubber rings, and the pipes were all proved to a pressure 

5 . 





When the pipes are empty, the engine will pump air in to a 
pressure of 140 lb, per square inch in twenty minutes, which will 
waste down to 80 lb. in twenty hours. 

The air pump is double-acting, 9 in. diameter, and 6 ft. stroke, 
making twenty-four strokes per minute. 

The piston has metallic p»cking, care being taken that there are 
no spaces in which the compressed air may lodge. The piston works 
close to each end of the pump; the valves are wrought-iron. The 
pump itself, and the pipes for a distance of 20 ft. from the pumps, 
are surrounded with water to prevent them getting red hot. 

Should any water get into the air pipes, the engines underground 
will be stopped, owing to the eylinders and air passages becoming 
filled with ice, 

About 500 yards from the pit shaft are a pair of engines, with 6 in. 
cylinders, 10 in. stroke, which pull six boxes at a time up an incline 
170 yards long, falling 1 in 3}. ‘These engines when at work exert 
a power equal to thirty-four horses; at present the vse d work 
twenty-four times a day, 24 minutes each time, and wind up 144 
boxes, or 43} tons. A boy minds them at 1s, 6d. a day. 

About 100 yards nearer the pit shaft are another pair of engines, 
with 4 in. cylinders and 8 in. stroke, exerting a power equal to 
fourteen horses, in working an endless chain on an incline 532 yards 
long, falling 1 in 12, The boxes are about 20 yards apart, there 
being twenty-six full boxes coming up, and twenty-six empty boxes 

ing down the incline at the same time. Each full box requires 
% Ib. to pull it up the incline, so that there isa pull of avout 
1,820 1b. besides the friction of the chains and machinery. The 
empty boxes will not run down of themselves, but they require very 
little power to take them down. The engines wind up 840 boxes, or 
102 tons per day; the engineman’s wages are 8s. per day. 

In order that the boxes may be at regular intervals of 20 yards, a 
lever is placed 20 yards up the incline, with which the box comes in 
contact and rings a bell, so that the attendant may know to put on 
avother full tub or an empty one, or give a signal to the man at the 
top to stop the engine, as the case may 

DAILY COST OF POWER AT PIT TOP. 
Power at Pit Top, 30 Horses. 
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LOSs OF POWER BY THE COMPRESSED AIR SYSTEM. 
Power of chain brow engines.. .. .. «+ «. «+ « Idhorses 


Power of casttunne! do. .. .. .. 84 a 
Working one-ninth oftheir time.. .. .. a ,, 88 oy 
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RELATIVE COST OF WORKING BY COMPRESSED AIR, AND BY HORSES 
AND DRIVbRS, 
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Mr. Thomas Evans, of Cardiff, said they had some of these engines 
at work in Welsh collieries, but they were chiefly used for pumping. 
They used 8 in. wrought-iron pipes, which prevented leakage, but 
there was considerable loss of power from friction, &c. 

Mr. Peace took no credit for originality in the matter; air 
engines had been worked for some years; but he thought miners 
were not widely acquainted with the fact that air could be thus 
economically and advantageously applied. 

Mr. Dickinson moved a vote of thanks to Mr. Peace for his 
valuable and practical paper, which was of the kind most usefal to 
their members. 

‘The motion was seconded by Mr. Higson, and adopted. 

The meeting closed with thanks to Mr. Peace for presiding. 


Smoke From Gas Licuts.—lIt is pretty generally imagined that 
the smoking of ceilings is occasioned by impurity in the gas, 
whereas. in this’ case, there is no connection between the disposition 
of soot and the quality of gas. The evil arises either from the 
flame being raised so high that some of its forked points give out 
smoke, or more frequently from a careless mode of lighting, if, 
when lighting the lamps, the stop-cock be opened suddenly, and a 
burst of Fa be permitted to escape before the match be applied to 
light it, then a strong puff follows the lighting of each burner, and 
acloud of black smoke rises to the ceiling. This, in many houses 
and shops, is repeated daily, and the inevitable consequence is a 
blackened ceiling. In some well-reguiated houses, the glasses are 
taken off and wiped every day, and before they are put on again the 
match is applied to the lip of the burner, and the stop-cocks cau- 
tiously opened, so that no more escapes than is sutticient to 


make a ring of blue flame; the giasses being then put on quite 
straight, the stop-cocks are gently turned, until the flames stand 
3 in. high. When this is done, few chimney-glasses will be broken, 
and the veilings will not be blackened for years,—Sir John Robinson, 





DESCRIPTION OF A NEW PRINCIPLE IN THE 
APPLICATION OF MALLEABLE IRON TO THE 
CONSTRUCTION OF BRIDGES. 


(From a Correspondent of the “ Builder .”) 

HAvinG, a short time since, had my attention directed to the con- 
struction of a bridge which should combine great strength and 
durability with economy of cost, the result of my consideration of 
the subject being to recommend a principle of construction in the 
application of malleable iron to the purpose, which appears to me to 
be new, a description of such construction may not be without 
interest to some of the readers of your valuable serial ; and I hand 
you the conclusions I have come to in the case referred to for inser- 
tion, should the same be deemed worthy a place in your columns. 

After some consideration of the subject, I came to the conclusion 
that the use of malleable iron, and a principle of construction which 
I believe to be new in the application of that material—although 
the application of cast iron on a somewhat similar eee is not 
uncommon—would answer all the conditions required. 

When I state that my design is a new application of malleable 
iron to the purpose referred to, I wish such assertion to be under- 
stood in the qualitied sense of my not being aware of the same prin- 
ciple having hitherto been acted upon, and of my not having met 
with any si tion of the application of malleable iron on the same 
principle to the construction of bridges. Mr. Dempsey, in his book 
on “ Tubular and other Iron Girder Bridges,” . 1 (Weale’s Rudi- 
mentary Treatises), alludes to a bridge, said to have been chiefly of 
wrought-iron, as having been invented by Thomas Paine, the poli- 
tical writer, as early as 1787; but not having seen any description 
of its construction, 1am unable to say whether it was, or was not, 
on the same principle as that which I am about to describe. 

The principle of construction adverted to consists of a parabolic 
arch, in the spandrils of which are struts proceeding from the back 
of the arch to support a horizontal and longitudinal beam. The 
bottoms of the struts are connected with the head of the next suc- 
ceeding one towards the crown by diagonal braces; and from the 
head of each strut from the springing of the arch is a vertical strut 
meeting a horizontal piece, These form one of the ribs or trusses of 
which an arch of a bridge is composed; and any number of which 
that may be necessary to support any required breadth of roadwa 
are connected by transverse ms or joists notched into the hori- 
zontal and longitudinal beam of each rib; the notches being in both 
the longitudinal and transverse pieces. 

The whole of the above-mentioned parts of the arch, it is pro- 
posed, should be of plate-iron. 

Besides the transverse beams already spoken of, the ribs are 
further connected by tie-rods of malleable iron, through the arched 
piece, below the junctions of the struts and braces. And, in order 
to maintain parallelism, these tie-rods should be shouldered at such 
distances as the ribs are intended to be apart, and secured by nut- 
screws on taper keys at their ends at the outer sides of two ribs in 
succession, which each tie-rod connects. It must be understood 
that the several sets of tie-rods furming each transverse connection 
of the whole of the ribs of an arch, one tie-rod connects the tirst 
and second, another the second and third, and so on. 

The direction of the struts is that of the diameter of curvature 
at the points in the arch from which the struts, at their mid- 
breadths, proceed. This direction, it may be remarked, is that of a 
perpendicular to a tangent to the curve at the point in the arch just 
mentioned; and the joints in the plates forming the arch should 
also be in the like direction, whilst those in the struts, braces, and 
crown-beam may be square or perpendicular to their directions, 

The distances of the struts apart from each other should not ex- 
ceed 9 ft.; but any distance within that limit may be adopted that 
may accord with an equal division of the length of the arch. 

The rise of the arch should never be less than one-tenth of its 
semi-span, which, in general, will be found to be suflicient; but, 
under particular circumstances, a greater rise in proportion to the 
span may be required. 

The proper direction of the joints has already been spoken of. 
The ends of the plates should butt to each other at their joints; and 
joints may be at any part of any member of a rib, provided a lower 
portion of a strut and of a brace be in the same plate as part of the 
crown beam. Over every joint there must be a covering plate, 
extending to a distance on each side of the joint at least equal to 
the breadth of the plates joined. These covering-plates are to be 
rivetted on one side of the joint, and fastened with screw-bolts and 
nuts on the other; and wherever two or more plates, arranged 
parallel to each other, form any part or member of a rib, then be- 
tween such plates pieces of plate, of a length equal to the breadth 
of the plate to be juined, and of a sutlicient breadth to admit of two 
rows of rivets, are to be riveited immediately at the extremity of the 
covering-plates on the side of the joint fastened by bolts. 

The transverse beams should be formed of two parallel plates, 6 in. 
in breadth, and } in. thick, having wood 2 in. thick, and of the 
breadth of the beam between them, secured by bolts 18 in. apart, to 
which to spike deals to form the floor or roadway of the bridge. 
These transverse beams should be so notched into the crown beams 
of the ribs that the backs of the crown beams and those of the trans- 
verse beams may be flush. 

In bridges for ordinary trafiic the ribs should be 6 ft. apart, centre 
to centre; but for carrying railways the ribs should be so arranged 
that the rails should be immediately above, and in the direction of 
the ribs. The transverse beams should be 6 ft. apart, centre to 
centre, from each other; and when the bridge is only intended for 
light tratlic, such as foot-passengers, a bridle-road, and roads in 
pleasure-urounds and farms, these members of the structure may be 
entirely of timber. 

The aputments at the extremities of a bridge on the construction 
described will be properly of mason work, having the horizontal 
portion of the rib beyond the springing of the arch resting on cast- 
iron plates, or in spans of great length, on rollers mounted in strong 
frames; and the mason-work built up in the intervals between the 
ribs, leaving spaces for them to fit in loosely. 

Should several arches be required to span a river or stream, the 
piers between the arches may consist of cast-iron columns and 
plates, on cast-iron screw piles, whenever the bed of the river may 
be of a nature to admit of their application. If the bed of the river 
or stream be rock, or of such a nature as not to admit of the use of 
screw piles, recourse must then be had to stone foundations for the 

lers. 

There should be as many piles in the transverse direction of the 
piers as there are ribs in the arch, and the piles should not be less 
than 4 ft. in clear distance from each other in the longitudinal direc- 
tion; so that each end of a rib may rest above a pile. When the 
piles have been arranged as just spoken of, their heads must be 
adjusted to a level, not only with each other in the same pier, but 
also to the level of the other piers. When the heads of all the piles 
have been adjusted to an exact level at a height of several feet 
above which the waterin the river r stream may be expected, 
under any circumstances, to rise, there are shouldered cylinders, 
having one end fitting into the heads or the piles, and the other end 
passed through cast-iron plates 1} in. thick, and about 3 ft. 6 in. in 
breadth, to connect them transversely ; and plates above the last- 
mentioned, of similar breadth and thickness, to connect them in the 
contrary direction, and the remaining length of the cylinder, after 
having passed through the two plates, to fit into the bores of the 
cast-iron columns forming the upper part of the piers. The two 

lates and the base flanges of the columns are then to be firmly 

— together, by means of not less than four screw bolts to each 
column, 

Upon the heads of the columns there should be cast-iron plates 
similar to those already described as being between the heads of the 
piles and the feet of the columns; but the connection from the heads 
of columns through the plates will be unnecessary. The head 
flanges of the columns, the horizontal plates, and the base of the 
vertical plate about to be described, should all be firmly bolted 
together by screw-bolts and nuts. The vertical plates just adverted 
to should be of the same height as the end of the rib, which must 





rest on the transverse horizontal plate, and fit loosely into the groove 
on the vertical side of such upright plate. In order to protect the 
cast-iron piles from injury by floating ice and wreck, it will be 
necessary to have starlings in front of the piers, formed of timber 
piles, with sheet piling between them. The sides of the piers should 
also be protected by fenders formed of a timber pile driven between 
each two cast-iron piles, and strong transverse beams of timber 
notched into and bolted to such timber piles at 3 ft. apart from the 
bed of the river or stream, upwards. The starlings and side fenders 
should be of the same height as the cast-iron piles; the starlings 
should form parabolic curves in their plan; the side fenders should 
be tangents to the vertices of the parabolas; and the whole should 

covered with sheet-iron, to prevent abrasion of the timber by 
os bodies striking against such defences of the piers during 


The sides of the bridge may be fenced at the sides by plain 
palisadoes, or by an open parapet, ornamented to the taste of the 
designer. In either case there should be plinths over the piers, 
surmounted by lamp-posts. The material of the fences will properly 
be of cast-iron, and their height should be 4 ft. 6 in. above the level 
of the roadway. 

The floor or roadway of the bridge may be formed of creosoted 
Baltic deals, 3 in. in thickness, spiked to the transverse beams, 
covered with a mixture of sophalte and chalk, and lastly with 
broken stone or gravel, with a small quantity of Portland cement 
or hot lime washed into such surface with water. 

The principle being simple, a bridge may be constructed and 
erected at a comparatively small cost; and, being composed of 
pieces of a portable size, it may be constructed and fitted in this 
country, and then taken to pieces and transported to the colonies 
and foreign countries, where it may be erected with a trifling amount 
of ge and may, therefore, become an important manufacture for 
export. 

e following are suggestions for the dimensions of iron to be 
used in the construction of bridges for different purposes. 


Foor BripcGeEs. 














| Number of 
Breadth | Thickness, Number wren mcd 
Span of Arch. | covering-plates 
of plates.) of plates. | of plates. at joints. 
Feet. | Inches. | Inches. | 
Under 40 | 
Above 40 ,, 60 | 5 | 
» » 80 | 54 3 | 
” 80 36, 100 | 6 4 two. one. 
» 10 , 160] 6 
» 160 5, 20 | 6 | 








To bridges for light carriage traffic, such as on private roads in 
cea ange and farm roads, the above scale may be applied ; 

ut having three plates and two covering plates at the joints, in- 
stead of two and one respectively. 


Bripees ror Heavy CarrtacE TRAFFIC, SUCH AS ON PuBiic 





Roaps. 
Breadth | Thickness Number __ Number of 
Span of Arch. ’ covering-plates 
| of plates, | of plates. of plates. tor joes, 
Reon | Inches, | Inches. 
Jnder 20 6 Fy , 
Above 20 _~ oi 6 | Fd , two. one. 
” 3 ” 4 j 6 | t 
f » 100 | 8 | ; 
HA 100 ss 150 | 10 | } three. two, 
» 150 »» 200 12 ' 








To bridges for railway traffic the above table may be applied, but 
with the breadths of the plates and number of covering-plates in the 
arch and crown-beam, increased in the proportion of three to two. 

The diameters of the rivets and bolts should be two-fifths of their 
lengths when such proportion exceeds }in.; and their distances 
apart, centre to centre, may be properly three times their diameter. 

The diameter of the tie-rods may vary from 1 in. to 2 in., accord- 
ing to the strength of the arches they are to connect. 

The columns should have parallel sides; their length should not 
exceed twenty times their external diameter; and their thickness 
should not be less than 1 in. when the external diameter does not 
exceed 12 in., and 1} in. when above 12 in. 


THE LOCOMOTIVE LINK MOTION. 


We have lately had several questions put to us relative to the 
link motion and its advantages. We cannot, we think, do better 
than publish Mr. Clark's observations on the subject :— 


The relation of the motions of the piston and the valve are founded 
-— the uniform circular motion of the crank and eccentrics on one 
shaft. 

The motion of the piston throughout the stroke, when not affected 
by the angularity of the connecting rod, is represented directly by 
the progressive motion of the crank pin; the velocity being nothing 
at the beginning and end of the stroke, between which points it is 
accelerated and retarded, and reaches its maximum at half-stroke. 
Under the infl e of a ting rod, the piston is placed in 
advance of its progress due to the crank alone, throughout the front 
stroke, and is behind its due position at all parts of the back stroke. 

Single Valve and Eccentric.—The normal or primitive valve, with 
neither lap nor lead, operates in such a manner that one end of the 
cylinder is necessarily open to the steam in the valve chest throughout 
the whole of each stroke, while the other end is open to the exhaust ; 
and that the suppression, release, and admission of steam takes 
place simultaneously at the end of each stroke. In this state of 
things, the eccentric is placed on the axle at right angles to the 
crank, in advance of it. By shifting forward the eccentric round 
the axle a little way, and fixing it there, the changes of the distri- 
bution take place before the end of the stroke; thus, by the pro- 
vision of lead, some time is allowed for the exhaust steam.to escape 
previously to the end of the stroke, and for the steam from the 
boiler to enter the cylinder for the succeeding stroke. ‘* Expansion” 
of steam in the cylinder takes place during the interval between the 
suppression and the release of the steam admitted. Lap of valve 
provides expansive action of the steam, and is essential for this 
object, with the single valve, Without lap, as in the normal valve, 
there can be no expansion, properly so called; because then the 
—— and release of the steam admitted to one end of the 
cylinder occur at the same instant. 

Lap operates join:ly with lead in procuring an early and efficient 
release ; because the lead of the pak enoery or the amount by which 
the valve is open to exhaust, at the end of the stroke, is increased by 
as much as the addition of lap on the outside. - 

Lap causes the valve to reach the end of its travel, or the 
maximum opening for steam and exhaust, earlier in the course 
of the stroke. No great importance is to be attached to this circum- 
stance, as the steam and exhaust pressures arrange themselves very 
much independently of this event. ’ : 

It is impossible, with the ordinary single valve with equal outside 
aps, and worked directly by one eccentric, to admit equal quantities 
pe pone for the front and back strokes, a to the action of the 
connecting rod onthe progress of the piston. The preponderance of 
steam is in favour of the front stroke. For each stroke of the piston, 
there are four distinct events concerned in the distribution of the 
steam—the admission, the suppression, the release, and the com- 
pression. , 

The distribution of steam is regulated by the working edges of the 
valve and the valve face. The outer edges of the valve and the steam 
poris work together, and determine the admission and the suppres- 
sion. The inner edges of the valve and of the steam ports jointly 
determine the points of release and compression. Thus, the mere 
thickness of the bars or bridges, or the widths of the ports, have 
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nothing to do with the distribution: this is governed exclusively by 
the lap, lead, and travel of valve. : : 

The method of the motion curve represents in one view the whole 
routine of the motion of the valve; and a single curve is competent 
to indicate the whole course of the distribution. 

As the lap, lead, and travel of valve regulate the distribution, an 
alteration of any one of these affects it in a definable manner. If, 
however, these three elements be equatly varied in conjunction, the 
distribution remains unatiected. 

As the period of admission varies with the variation of any one of 
these elements, so also does that of expansion, which increases as the 
admission decreases ; and a reduction of the period of admission may 
be the result of an increase of lap, an increase of lead, or a reduction 
of travel. Variation by lead is inadmissible, becauses it creates a 
formidable counterpressure by pre-admission, which rapidly aug- 
ments with the lead, and it makes the period of expansion nearly a 
constant quantity for all admissions less than three-fourths of the 
stroke. Variation by lap and variation by travel are, practically, 
the only legitimate modes, and are equally good; the latter is, how- 
ever, more simply effected, and is therefore the most eligible. 

The addition of inside lap, by deferring the point of release, pro- 
longs the expansion. It likewise increases the period of compression 
to the same extent that the release is deferred. Inside clearance 
operates reversely: by hastening the release it shortens the expan- 
sion; it shortens also the period of compression. 

By adding an excess of lap on the front end of the valve, the un- 
equal periods of admission due to the ordinary single eccentric and 
single valve motion, may be equalised. For example, with 4%; in. 
lead, and 4} in. travel, 1 in. of back lap, and 1,% in. of tront 
lap, we secure an cqual admission of 70-8 per cent. for the front and 
back strokes, with a connecting rod six times the length of the crank. 

Variable Expansion Gear.—The first qualifications of expansion 
gear are to insure for every variation of expansive action a free ad- 
mission and a free release for the steam ; to render the periods of ad- 
mission equal for the front and back strokes, and to promote the 
expansive action of the steam sufficiently to extract the most, if not 
the whole of its work for propulsion, excepting a percentage required 
for the purposes of the blast. 

Link motions are reducible to two classes: first, those having a 
stationary link and a shifting block; second, those with a shifting 
link and a stationary block. The mechanism of the link is divisible 
into two sections; in the stationary link motion, there are the eccen- 
trics, the rods, and the link, which yield the motion; and the valve, 
rod, and reversing mechanism, which transmit and receive it. In the 
shifting link motion, the reversing mechanism operates upon the link. 

Lead.—In the stationary link motion a constant lead throughout 
the forward and backward gear is obtained, by circling the link to 
radius of the valve rod link, and the same lead may be had for the 
front and back strokes. In the shifting link motion, the lead 
essentially varies with the expansion. ‘The greater the degree of ex- 

ansion—that is, the less the admission—the greater also is the lead. 

he lead is thus least in full gear, and attains its maximum in mid 

ear. It may, however, always be made the same for the front and 
ack strokes; and this equality is obtained by circling the link to 
the radius of the eccentric rod. 

Thus, the conditions of constant lead and varying admission, 
which are incompatible with the nature of the shifting link motion, 
are obtainable by the stationary link with a single valve. 

The longer the eccentric rod, and the shorter the link, the loss is 
the variation of lead in the shifting link motion. 

The shifting link motion may, with advantage, be set with the | 
desired lead in half gear, which is the most ordinary working position | 
of the mechanism. The evil of varying lead is thus divided and | 
reduced. 

Linear Advance—With the stationary link the linear advance of 
the eccentrics is in all cases less than that of the valve, and is a 
quantity affected by the length of the eccentric rods; these rods by 
their varying obliquity increase the advance while transmitting it 
to = link, and the shorter the rods the greater is the difference so 
caused. 

With the shifting link the linear advance of the valve is in all 
cases equal to that of the eccentrics in “ull gear, independently al- 
together of the length of the rods, expressly meaning by full gear, 
that the fore road end is brought into the ceutre line of the valve- 
rod. In other positions, however, the linear advance of the valve 
varies precisely with the lead, as the lead in fact partly constitutes 
the advance. 

Motion of the Link.—The motion of the link is composed of the 
distinct motions of the eccentrics, and every part of the link is 
subject to this compound influence. The motion of each eccentric 
prevails in that half of the link to which it is coupled; and at the | 
centre, the motion of the link is equally composed of the two. ‘Lhe 
final result of this combined action is approximately the same as | 
that available by the action of a single eccentric of variable throw. | 

The horizontal motion communicated to the link by the joint | 
action of the eccentrics, is a minimum at the centre of its length, 
where it is equal to twice the linear advance, and it increases towards 
the extremities. Various periods of admission are thus attainable by 
shifting the position of the block in the link, or of the link on the 
block; on the general principle that admission varies with the 
travel of valve. 

The distribution derived from the link is affected by the length of 
the connecting rod relative to that of the crank ; the shorter the rod, 
the greater is the front admission, and the less is the admission for 
the back stroke. Therefore the term “ link-motion,” in so far as it 
involves the relation of the valve’s motion to that of the piston, 

virtually includes the proportion of the piston’s motion. 

The quality of the motion derived from the link is modified by the 
positions of the working centres ; and most especially of the centres 
of suspension and connection. The centre of suspension is the most 
influential of all in regulating the admission; and its transition 
horizontally is much more efficacious than a vertical change of 
place to the same extent. 

The periods of admission in half gear are much more sensitive to 
variation by modes of suspension and connection than those in full 
and mid gear. As locomotives are most frequently worked in half 
gear, it is expedient to set the motion right for this position, as 
regards the equality of the admissions; because the diflerence for 
other positions are then inconsiderable. 

There are certain neutral positions of the centre of suspension on 
which the link, in vibrating, yields equal admissions; and these may 
be found for any speciti carrangement by the method of three trials. 

These neutral positions may be located either in the centre line of 
the link vertically, or horizontally in the neighbourhood of the 
middle of the link. As the vertical movement of the body of the 
link, with the consequent slip between the link and the bloek, is the 
least possible when the suspended centre lies in the centre line of 
the link, increasing as the centre is removed laterally, the centre 
line of the link is in this respect the most favourable locality for the 
suspension, though not always practicable for equal admissions. 

It has been found that the stationary and shifting links have not 
the same neutral centres of suspension ; that, in general, the sta- 
tionary link should be hung by a centre in the neighbourhood of the 
middle of its length, and the shifting link towards one of the 
exéremities. 











The periods of expansion and release increase as those of admission 
are diminished; and when tbe points of suppression are equally | 
adjusted those of release do not considerably differ. It has been | 
found, in short, that the values of the admissions and the expansions | 
may be made absolutely identical. An admission of 75 per cent., or | 
three-fourths of the stroke, is attended with a mean expansion of 
16 per cent., the release ng place at 91 per cent. ; 50 per cent. of 
admission, or one-half of the stroke, yields about 80 per cent. 
of expansion, exhausting at 80 per cent. The utmost period of 
expansion obtained by experiment with engine No. 5, baving a sta- 
Ny link in mid gear, is 38 per cent. for 12 per cent. of admission, 

> ich case the steam is cut off at less than one-eighth of the 
stroke, and expanded into a volume of 50 per cent., or one-half 
stroke, four times the initial volume, exclusive of clearance, efter 
which it exhausts during the remaining half stroke. With No. 8 


stationary link, the shortest admission is 11 per cent., or one-ninth 
of the stroke, expanding into 50 per cent., or 4} times the initial 
volume, before the release takes place. With the shifting link, the 
smallest attainable admission is about 17 per cent., or one-sixth of 
the stroke. This is about one-half more than what is obtained by 
the stationary link, the difference being due to the excess of lead 
yielded by the shifting link. As the release takes place at half- 
stroke, the shifting link cannot expand the steam above three times 
its initial volume, exclusive of clearance. 

The average period of admission in full gear does not exceed 
75 per cent. or three-fourths of the stroke, according to the examples 
before us. More than this should not be required, nor indeed could 
it be beneficially employed at :egular speeds. The admission may, 
however, be increased by forcing the mechanism of the valve beyond 
full gear; that is, by causing the block to work in the extreme 
overhung parts of the link, which must be extended for the purpose, 
beyond the centres of con: By this expedient the throw of 
the valve is increased, and it is practicable with the box and back- 
hung links, and may in many cases be usefully employed when a 
ready start with a heavy train is required. 

The open link, connected by its extremities in its own centre line, 
is identical in its motions with the box link. -In the use of that link 
it is imperative that the throw of the eccentric should be greater 
than that designed for the valve, as in full gear the block is of 
necessity placed nearer to the centre of the link than the rod centres, 

Though the deductions now recapitulated are based upon special 
examples, it is not difficult to perceive their general application. It 
were an endless task to follow out all the possible variations that 
may be imposed on the link motior. The general influence of cir- 
cumstances common to all links has been pointed out with some 
mninuteness, and enough has been done to show that correctly- 
working link motions may be applied in all situations, so com- 
pletely is the motion controlled by the location of the centre of 
suspension. Little has been said of the method of unequal laps on 
the ends of the valve fer correcting unequal admissions, because in 
general it has been found unnecessary to adopt this expedient. It 
would be, however, a very effectual plan of equalising the dis- 





tribution. ; gee 
PUDDLING FOR ALL NATIONS. 
(To the Editor of The Engineer.) 
Sir,—In witial I read with much interest a very able 


ae last 
definition of steel puddling, if tlie Loire district, by “Mr. John 
Player,* blast furnace manager.” 

The English ironmasters are much indebted to you for having 
devoted so large a space in your columns to so important a branch 
of the iron industry, which they were the first to bring into uni- 
versal operation ; besides which, the merits of steel puddling, as 
represented by Mr. Player, comes most opportunely in support of 
the “Cort case,” per pe by you on the 7th ultimo, and since 
weekly so generously and kindly recommended to the cousideration of 
your readers. 

Mr. Player will no doubt furnish an equally just account of 
foreign iron puddling, as well as the most important finishing 
pfcess by grooved collins into bars, or other forms of wrought-iron, 
when it will be seen how far all the processes in foreign countries, 
for the manufacture of bar-iron, do correspond with the inventions 
of Henry Cort, as patented by him in 1783 and 1784, never yet 
superseded, and now in use, more or less, in every nation making 
the same iron. 

That your readers may be still more enlightened on this subject 
by one of the best practical authorities for home-made puddled and 
rolled iron, with your permission I will add the following extract 
from a letter addressed to the editor of the Mechanics’ Magazine, by 
William Truran, Esq., author of a work on the “.sron Manufacture 
of Great Britain,” formerly engineer of the Dowlais, Llirwain, and 
Forest Ironworks: the tirst belonging to the bate Sir John Guest and 
Co., and the others te Crawshay and Co, The letter is dated Mara- 
zion, Cornwall, 30th January, 1857, Mr. Tratan observes :— 

“1. By the publication of the specifications, Cort's claims on 
the nation appear in a much stronger light than previously, for we 
learn his inventions for iron manufacturing were not limited to 
puddling aud grooved rollers alone. He appears in the specitications 
as the inventor of the piling (or balling) and heating process of the 
modern rolling mills. ‘iis description of the great advantages which 
a reverberatory furnace has over a hollow fire or chafery in bringing 
large masses toa welding heat, proves him to have been a thoroughly 
practical man. The mode of piling iron to form large pieces, as 
described in his specitication, is the one in use at the present day. 

“2. The method of puddling iron now in use is the same as that 
patented by Cort. ‘There has been no essential departure from his 
~——_ Iron bottoms have been substituted for sand; and by 

yuilding the furnaces somewhat larger, a second charge of cast-iron 
is introduced, and partially heated during the finishing operations, 
on the tirst, so as to economise time and fuel; but Cort’s description 
of the process as conducted by him applies, without any variation, 
to the process as conducted at the present day. All that has been 
done in the last seventy-three years has been in the way of adding 
to and perfecting Cort’s furnace, as experience has from time to 
time suggested. Mr. Bessemer proposed to dispense with Cort’s 
puddling process, but hitherto he has failed to do so. 

“3. The ‘tiner’s metal process’ is still probably used in Dow- 
lais, Cyfartha, and a majority of the Welsh works; probably a 
moiety of the iron converted is so treated: but in Statlordshire, 
Shropshire, Derbyshire, Yorkshire, and the north, the number of 
refineries at work is very small indeed. Besides, it is to be borne 
in mind that the ‘finer’s metal process’ is merely an iatermediate 
process between the blast furnaces and Cort's puddling furnace. 

“4. Whether the refining be used or not, Cort’s puddling process 
is resorted to in manufacturing every pound of the present large 
aunual make of bar-iron in Great Britain” (two millions of tons 
annually, Cort disclaims, in his spetification, the use of finery, 
charcoal, cokes, blast, &c.) 

“For each blast furnace in this coufitry there are 7 puddling and 
4 balling furnaces of the construction patented by Henry Cort. 
The numbers stand thus: 9 firms converting their pigs in bars have, 
collectively, 84 blast furnaces, 567 puddiing, and 348 heating or 
balling furnaces. In Staffordshire and Saropshire the preportion of 
mer pe furnaces to blast furnaces is much larger; but since Seot- 
and and the northern districts are more sparingly applied the pro- 
portion above will be near the mark. Altogether there are about 
8,200 of Henry Cort’s patent furnaces now in operation in Great 
Britain.” 

The total make of pig-iron.in all the other nations united is re- 
ported to be equal to the whole make in Great Britain annually, 
now exceeding 3,500,000 tons. Hence it may be assumed that the 
total number of puddiing, heating, and balling furnaces for malleable 
iron in the old: and new world, patented by Henry Cort, and now in 
actual operation, is not less than 16,000, 

The Times, in designating Henry Cort as “the father of the 
British iron trade, and Tubal Cain of our country and our century,’ 
29th July, 1856, states that the most condensed account of Henry 
Cort’s ruin is to be found in the 58th paragraph of the petition to 
the House of Commons, as under :— 

“ That for these unparalleled services Henry Cort derived no remu- 
neration. He expended a private fortune, exceeding £20,000, in 
bringing his patent process to complete perfection. When that was 
achieved, and the leading ironmasters of the kingdom (Crawshay 





* If lam not mistaken, Mr, John Player, in 1838, more than twenty 
years ago, patented “* Furnaces and Fire-places” for consuming anthracite 
coal and other fuel for steam navigation. This invention was successfully 
tested by @ company in London. Messrs. Penn, of Greenwich, built 
the first iron steamboat that ever ran from London Bridge to Woolwich 
without stoking, with Player's pateut furnaces, anthracite being not only 
smokeless, but the most dur: of any coal in existence. ‘the Great 
Britain, and many other ships, have since made long voyages with tho 
same fucl, carrying one-third less than bituminous al, with greatly 
diminished liability to combustion, 





and Co., and others) had, as related, signed contracts to pay him 
10s, per ton for their use, his patents were seized by a high officer of 
the Crown, (in 1788), holding the responsible and lucrative posts of 
Treasurer of the Navy and Secretary of War, under an extent 
obtained by the perjury of a confidential deputy, his freeholds at 
Fontley (including his patent works), valued with the stock and 
goodwill of a lucrative trade, at £39,000, were handed over to the 
son of a public defaulter in that Tre surer’s office.” 

The Times was H6t aware, in 1856, that the defaulter’s son, Who 
offciated as the sherifi’s officer, was actually kept in of 
Henry Cort’s patent, works, and trade for nearly thirty years, till he 
died, while Henry Cort was turned adrift, with his wife and thirteen 
children, to starve, or live as they could, for nine long years, after 
baving the British nation independent of foreign powers 
for bar-iron. TH 1794, fifteen of the most eminent bankers and 
merchants in mdon remonstrated with Mr. Pitt such 


infamous and disgraceful treatment of the the 
country, when 4 pension of £200 per saben oat, 


pe was ; y 

Cort for six yeats, till he of a en heart at the oT ey 
28rd May, 1600. Yet, ets at's year ‘ de ie 
sion to Cort, Mr. Pitt granted a ion of per annum to 





ohn Palmer, which he received for than ey Yeats with a 
commission besides in the Post-offige revenue, all to nearly 
£180,000 sterling, for maii ig since by 200,000 
railway ea and locomotives, several tines gttltker, with 10,000 
miles of iron roads, and 50,000 miles of wires telegraphs, all 


made with Henry Cort’s patent iron! 

In 1803 Parliament appointed a Commission of Naval Inquiry to 
examine into the charges of the financial department of the navy ; 
and in 1805 the House of Commons discovered that the whole trust 
in the hands of the treasurer and b fad been in fourteen 
years 130 millions sterling, and ¢ @S6ount was minus 
£600,000 annually. These officers, a few weeks belore the sitting of 
the commission, indemnified each other by &@ joint release, and 
agreed to burn their books and accounts fo ® trust, One 
state paper did, however, —~ being red: to finely, 
t 







memorial from the Treasurer of the Navy to the the Treasury, 
dated 27th May, 1800, being only fotir days after the death of 
Henry Cort, or the latter might have told @ wety different story. 
For this document prayed their lo to » the treasurer 
from a debt due to the Crown for £24, on and that the 


out of his own 


whole of this money had been advanced 
ventions, which he had 


trust, on the strength of Henry Cort’s 
“secured,” being of great national im and des rving of a 
Parliamentary reward, the value of them nte ted, 

The value up to the present day has estimated by Mr. 
William Fairbairn, F.R.S., and twenty-five of ths most eminent 
authorities, at 600 millions sterling. 

Instead, however, of the £24,846 having been advanced by the 
Treasurer of the Navy between 1788 and 180), the whole had 
been lent on Cort’s inventions by the Deputy Trea urer of the Navy 
in 1781, out of money pretended to be his own, but in fact out of his 
trust for one-half of Henry Cort’s patents, and for taking bis son 
into partnership. But the Zimes very justly remarks, no further 
back than the 15th of July, 1859—“ The hardship of the case was 
this: a property which should have been estimated at the value of 
£250,000 (including royalties never paid on his patent rights) was 
forfeited to insure payment of a debt which the e-tate would have 
satisfied seven or eight times over had it been fairly handled, 
Nobody but the ironmasters profited by this mismanagement, and 
the Corts were ruined. It should be emphatically remarked, that it 
is not even suggested Cort had anything to do with Jellicoe’s deful- 
cations. He was purely the victim of a swindler; but, although it 
might be right to cause the tirm to refund the sums in which one of 
the partners stood indebted to the —_ it was utterly wrong to 
destroy the noble fortune which this ingenious man had won by the 
force of his intelligence and industry. England is indebted for a 
very large share of her present prosperity to Henry Cort’s inven- 
tions; but now his four surviving children, all of them persons above 
seventy years of age, are beggars, and only saved from the poot- 
house by pensions amounting in the aggregate to £90.” 

Two of my sisters have since been csrried to the grave, but | 
pension still remains about two shilli-gs and nine pence per day! it 
may, therefore, be hoped that the surviving millionaires, especially 
the four leading iron companies in South Wales, who were the first, 
among forty others, to benetit by Henry Court's patents gratuiiously 
for twenty-three years, from 1788 to 1811, without the competition 
of more than 200 iron companies, since estabiished, will be induced 
to subscribe a very small sum to the “Cort case,” now made knowa 
in your journal; if not as an adequate return for the magnitude of 
the wealth realised by them, it will be at least a gratifying reeogni- 
tion of the justice of the appeal. Ricuaxp Cort. 

Croydon, October 4th, 1860. 


SCOTTISH MATTERS. 

Tue quarterly circular of Mr. T. Thorburn, on the Scotch iron 
trade, dated “ Glasgow, October 1st,” affords the following interest- 
ing information:—* The anxieties of the political situation, espe- 
cially in Italy, have continued to exercise an adverse influence upon 
the iron trade. While the exports, foreign and coastwise, coup 
with the local consumption of pig-iron, reached 250,000 tons in the 
last quarter, and show an increase of 5,000 tons when compared with 
the corresponding period of 1859; the production was 278,000, and 
exhibits an increase of 48,000 tous when compared with the same 
quarter of last year. The stocks have consequently increazed 27,000 
tons in the preceding three months, and are now 868,000 tons, 
exclusive of Carron, Although the prices have, under such cir- 
cumstances, shown a declining tendency; still their fluctuation 
scarcely exceeds 4 per cent., the highest price having been 53s. 8d. 
in July, the lowest 50s. 9d., last month, and averaged 51s. 9d. in the 
quarter, so that the fall actually established is not an important one, 
considering the prospect of a failing harvest, and the chronic mis- 
trust which has so long pervaded the mercantile mind. Coincident 
with the enlarging supplies of money, and from the same causes, too, 
the general trade of the country has somewhat improved. If any- 
thing, there is a shade of improvement in the demand for iron from 
the continent, and more favourable advices continue to arrive from 
Canada and the United States, but as yet the actual orders are small. 
The maileable and foundry works of the district are generally well 
employed, and the shipbuilding on the Clyde is increasing in 
activity. It is satisfactory to observe that in nearly every branch 
operative labour finds full employment. Though the French treaty 
of commerce has hitherto proved a nullity, as far as regards iron, 
yet, as in virtue of it, the duty on pig-iron will, from and after this 
date, be 24f., instead of 48f., per ton, I cannot but think that this, 
with other facilities given by the new tarii!, will lead to an increased 
demand for the article, and impart an impetus to the industrial 
energies of both countries. Meanwhile, the possibility of war, which 
may involve not alone Italy and France, but Germany, is a most 





. disturbing element, and will check any decided revival of confidence, 


keep stagnant the ordinary channels of trade, and so prevent, for 
some time at least, the consumption and ———— iron from 
equalling the production in —s Subjoined are the present 
rices:—No. 1 Gartsherrie, 55s. 6d. ; No. 1 Coltness and Calder, 538s. ; 

o. 1 Glengarnock, 52s.; Nos. 1 and 3G.M.B., 50s.; mixed number 
warrants, 51s, 3d.; Ayrshire brands, 49s. 6d. to 51s.; east coast 
brands, 49s. 6d. for mixed numbers; bars, £7 to £7 10s.; plates, 
£8 15s.; rails, £6 10s. to £7; railway chairs, £3 15s. to £4; iron 
pipes, £4 15s. to £5 10s. per ton.” 

An immense forging for the Black Prince steam ravi has been 
received at the building yard of Messrs. Robert Napier and Son, at 
Govan. It was the sternpost and part of the keel. The stern 
which springs to a height of avout 40 ft., was forged apart from the 
keel piece, and the two welded together in a novel manner, by im- 
proved ical appliances, in the Parkhead Forge. ‘The forging 
contained upwards ot 30 tons of metal; and upwards of 5 tons were 
added to its weight by the wood and iron tixings and lashings requi- 
site to secure its satety. ‘The Black Prince is rapidly appreachiig 
completion, something like 1,490 workmen being employed upon it, 
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Tis invention, a communication to Mr. Johnson, relates to a 
peculiar construction and arrangement of furnaces and fireplaces, 
whereby a more perfect and i bustion is accomplished, 
and the emission of smoke prevented. These improvements are 
equally applicable to all furnaces and fireplaces fitted with fire-bars 
or grates, whether used in the forging of metals, in the generation of 
steam in stationary, locomotive, or marine boilers, and to ordinary 
domestic open fire-grates. |The chief result to be obtained by this 
invention is a perfect mixed combustion, for which purpose it is pro- 
posed in furnaces, other than domestic grates, to divide the surface 
supporting the fuel into three portions, by constructing along the 
centre thereof, so as to subdivide the surface into two smaller grates 
of equal area, a dead surface of fire brick supported upon iron plates, 
and having a superficial area about equal to one of the two grates; 
the front of the furnace so constructed is provided with a wide feed 
aperture com of iron extending in front of the two grates and 
dead surface. This aperture is divided into three lengths by means 
of vertics] hollow columns of cast iron, by which air is allowed to 
enter freely, and these apertures are closed either by loose fire bricks 
and small coal or by sliding iron doors. In front of the central 
mer a horizontal roller or rollers are placed, upon which the 
shovel of the stoker is supported when being introduced into the 
furnace with fuel, and the vertical columns above referred to serve 
as lateral rests or bearing supports for the poker or other tool used 
in stirring the fuel and pushing it on to the grates from off the 
central dead surface upon which all the green coal is first deposited 
when feeding the furnace. By these means the fresh coal is allowed 
to distil effectually upon the heated fire brick dead surface before it 
is pushed on to the grates on either side of it. An air aperture may 
be formed in some cases leading to the dead surface, whereby more 
or less air may be admitted to the fuel under the process of distilla- 
tion as required, whilst at the same time facility is afforded for the 
introduction of a poker to loosen and stir up the caking fuel on the 
dead surface. In the case of the fire boxes of locomotive engines 
they require to be considerably extended forward towards the tender 
at the lower portion in order to obtain the required grate area, which 
would otherwise be reduced by the introduction of the central dead 
surface. In applying these improvements to the existing open fire 
grates for domestic purposes, the whole of the fire holding portion of 
the grate is surrounded by fire brick, and a considerable portion of 
the back of the grate is occupied by a fire brick dead surface of 
about half the entire depth of the grate from back to front, and 
extending laterally to within a short distance of the sides of the 
grate, so that this dead surface will be enclosed on the front and two 
sides by the horizontal bars of the fire grate, and bounded on the 
back by the fire brick back of the grate. This back is made to pro- 





ject considerably forward, so as to overhang the dead surface and | 


form a species of combustion chamber at the back of the grate, the 
mouth of such chamber leading by a covered passage into the flue or 
uptake. 








HAMILTON AND SILVER’S IMPROVEMENTS IN 
MARINE STEAM ENGINES. 


Patent DATED 15TH Fesrvary, 1860. 


Tris patent of Messrs. Hamilton and Silver, and to the validity 
of which exception was taken by Mr. Wainwright last week, con- 
sists Saag psf in causing a temporary “back pressure” in the 
cylinder, so as to retard the motion of the piston when ‘here is a 
tendency to “race.” This back pressure is obtained, according to 
one plan, by means of a throttle valve introduced between the 
cylinder and the condenser, and actuated or adjusted by hand, or 
placed in connection with a governor arranged to close it on the 
proper speed being exceeded. In connection with this the condenser 
njection cock may be placed in connection with a governor to regu- 
late the supply of injection water to the requirement of the con- 
denser, and one or both of these arrangements may be used in 
concert with, or independently of, the ordi steam pipe throttle 
valve. In constructing either the steam pipe throttle valve or that 
for the exhaust, it is preferred to give a bulged or expanded form to 
the passage on each side of the valve, in order that a very small 
turn of the valve from a transverse position may give a full p 
to the steam. It is also preferred to make the injection of the 
balanced class, and with the Jast-mentioned improvement. 

Fig. 1 is an elevation, and Fig. 2 is a plan, partly in section, 
showing the regulating apparatus and as much of the engines to 
which it is applied as is necessary for explanation. 

In this case the engines are os to consist of inverted 
cylinders A, driving the screw propeller shaft B. As is usual with 
this class of engine, the valve casing C is situated between the two 
pty ong A, and has communicating with it the steam pipe D and 
the two branches of the exhaust pipe E, the latter leading to the 
condenser F. The steam pipe D is fitted with a throttle valve d, 
and a throttle valve e is also fitted to the exhaust pipe E. The 
levers by which the throttle valves d, ¢, are adjusted are connected 
by links g, 4, to levers G, H, on a shaft I, which, by means of 
another lever i, is actuated by the movable sleeve J of a governor. 
The patentees prefer to adjust the parts ac upon the steam and 
exhaust throttle valves d,¢, so that, when governor tends to 
close them, the latter valve ¢ will close sooner, or to a comparatively 
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greater extent, than the former. In some cases they propose to 
make the governor act only on the exhaust valve e, the intention 
being to retard the engine by back pressure rather than by dimi- 
nishing the supply of steam. The apparatus will generally come 
into action when the propeller is lifted out of the water by the 
pitching of the vessel, and tends to “run away.” This increase in 
speed will be prevented by the back pressure induced by the closing 
of the throttle valve e, whilst the full steam pressure will be retained 
upon the piston ready to act the moment the ne gl re-descends 
into the water and the governor re-opens the throttle valve in con- 
sequence of the retarded motion. In this way less time will be lost 
in —— the proper speed than when the steam throttle valve d 
only is acted upon by the governor. 























The enerering also shows the application of a throttle valve &, to 


the pipe K, by which the injection water enters the condenser F ; 
this valve k, being also connected by a link / to a lever L on the 
shaft I, so as to acted upon by the governor for the purpose of 
modifying the supply of injection water simultaneously with the 
supply (or exhaust) of steam. This arrangement will prevent there 
being an extra quantity of water to remove from the condenser at 
times when it is desirable that the engine should give out its best 
effect. The improvement in constructing the part of the passage or 
the short pipe casting in which the throttle valve is inserted, in the 
various cases hereinbefore detailed, is shown in section in Fig. 2. 
The casting is of the general bore of the pipes or passages at the 
flanges, and at the middle part which the valve fits and fills when 
closed, but the portions of the casting between such middle part 
and the flanges on each side are bulged or widened out, so as to give 
a free passage to the steam or water with a comparatively small 
movement of the valve. 





Sourn Kensincton Mustum.—During the week ending 29th 
September, 1860, the visitors have been as follow:—On Monday, 
Tuesday, and Saturday, free days, 5,450; on Monday and Tuesday, 
free evenings, 4,360. On the three students’ days (admission to the 
eo 6d.), 1,256; one students’ evening, Wednesday, 146; total, 

1,212. the opening of the museum, 1,675,942, 





OSBORNE’S IMPROVEMENTS IN COUPLING AND 
UNCOUPLING RAILWAY CARRIAGES, &c. 


THis invention of Mr. Thomas Osborne, of Derby, relates to a 
peculiar mode of effecting the coupli ling of railway 
carriages and wagons, ae 





5 an ¥. 

r reby the danger to life incurred by the 
ordinary mode of coupling is entirely obviated.’ It is proposed to 
substitute a mechanical lifting arm or lever for the hands of the 
attendant in coupling and uncoupling a vehicle, the attendant being 
required merely to work a hand lever placed at one or both sides of 
the vehicle, in oo of having to enter between the two vehicles to 
adjust the coupling link on the draw hook. The side lever referred 
to is connected to a cross shaft carrying the lifting arm or lever, 
which acts either directly upon the links or indirectly thereon 
through the intervention of a radius rod, and has the effect, when 
actuated, of elevating the coupling link and dropping it into the 
draw hook, or of raising it from the draw hook and then releasing 
it, when it will drop down into the ordinary suspended position. 
Suitable balance weights and tightening screws may be applied, if 
found requisite, and the improvements may be combined with the 
ordinary couplings at present in use. 








Fig. 1 represents a side elevation of the ends of two railway 
wagons divided with one modification of this coupling apparatus; 
Fig. 2 is part of an end elevation of one of the trucks. 

A is a transfer shaft fitted on the under side of the end sole B of 
the wagon, and working in hangers C secured thereto. The middle 
portion of this shaft is forged square, and fits into a corresponding 
square hole in the boss of the lifting arm D. The ends of this shaft 
are also forged square for the reception of the square bosses of the 
actuating levers E; these levers, when not in use, are retained in 
a horizontal position by the hooks F, which are suspended from 
staples G in the sides of the wagon. The coupling itself consists 
of two straight links H, H, Fig. 3, connected at one end to each side 
of the shank of the draw hook I of the wagon by a pin J, whilst 
their opposite ends are connected to the link K by means of the 

in L; this pin has two projections or catches M forged upon it at 
Fes middle, and its ends are squared or flattened and fit into corre- 
sponding holes in the link K, so as not to turn init. The coupling 
link K has its straight ends prolonged we the joint for the pur- 
pose of carrying the counterweights VU, O, which serve to keep the 
coupling in its proper position for being acted upon by the arm D, 
When the operation of coupling is to performed, each wagon 
may carry a similar coupling nes at each end, if desired, and 
when two are coupled together, the link which is out of use remains 
suspended in a vertical position, as will be seen on referring to Fig. 
1. In coupling a pair of wagons by the aid of this apparatus, 
the handle E is depressed, which has the effect of raising the arm 
D, and bringing its extremity under the nose of the catch M, and 
against the links H, thereby raising the links H into a horizontal 
position ; whilst, at the same time, by its pressure on the catch M, it 
gradually extends the coupling link K, which is thus brought over 
the opposite draw hook, and then allowed to drop therein, as shown 
in Fig. 1. In order to uncouple the wagons, the arm D is again 
raised until it bears against the under side of the links H and nose 
of the catch M, the raising of the arm being continued until the 
coupling link is lifted clear of the draw hook, by which time the 
nose of the catch M will have been released from the end of the 
lifting arm D, when the coupling link will be tipped up by the 
counterweights O into a vertical position, in which it will remain 
suspended, as shown in Fig. 1, on the descent of the links H, H. 
In Fig. 4 the coupling link K is provided with two tails or projec- 
tions P, P, so that when a coupling is too long to clear the end of 
the wagon during the operation of uncoupling, the shaft A, when 
moved endwise, and the forks on the end of the lifting arm allowed 
to slip between the projections P, P, the balance weights O, O, 
bringing the coupling link K into a vertical position, when by 
lowering the lifting arm the entire coupling will fall into its normal 
suspended position. In this arrangement a spring may be employed 
for forcing back the shaft A into its ordinary working position. 
Although a single balance weight would answer the purpose in both 
modifications, it is preferred to use two, as they tend to keep the 
coupling more perpendicular and better up to its work. 

In existing wagons having the ordinary couplings, another modi- 
fication may be employed with a view to economy of material. In 
this case a stud is welded on to each side of the end coupling link, 
having one end of a jointed or single lever working loose on it, the 
other end of this lever being lifted by the lifting arm or lever on the 
shaft A, as before described. 








Steam Suirrinc.—During September the aspect of steam ship- 
ing affairs has undergone very little change; but it is certainly 

improving, as regards both purchase and freightage. The sale of 
second-hand steamers has averaged a fair proportion, although since 
the addition of the Neapolitan ships of war to the Sardinian ann | 
the previously existing requirements in that quarter have 
A few building establishments have obtained fresh contracts for new 
ships; otherwise there is not much in that department to not:ce. 
Owing to the unfavourable state of the weather for our home harvest, 
and rumoured deficiency of the crops, there has been a tolerable 
demand for steamers to load grain from the Baltic and from the 
lower French ports. From the Mediterranean freights are still 
offering ; but paucity of outward cargoes checks the acceptance of 
such charters, as the owners of suitable steamers prefer engaging 
them in the coasting and coal trades, for which good rates are 
quoted.— From the Circular of Messrs. Alfred Brett and Co. 

OreNtnG oF THE Vicrorta Rattway Station, Pruiico.—The 
new West-end station of the Brighton Railway, at Pimlico, was 
opened for tratfic on Monday. The station just completed is one of 
he tenga of the railway termini in London. It is at the end of 
the new hag seem estminster, and less than 400 yards from 
Buckingham Palace. Thus situated, it will afford great convenience 
to ngers to the south and south-eastern parts of England, who 
will avoid the long and dilatory journey through the crowded 
thoroughfares of the City, which is now necessary in order to reach 
London Bridge. In addition to affording accommodation for the 
Brighton traffic, it will also be available for the traffic to the 
Crystal Palace and the suburban districts of Wandsworth, Streatham, 
Balham Hill, Norwood, Croydon, and other places served by the 
Brighton Railway. The station at Battersea is now closed to all 
but the Crystal Palace and local traffic, and the Brighton and South 
Coast passengers are booked direct from the West-end station. The 
new London, Chatham, and Dover Railway will also use this station 
as their West-end terminus. 
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COWDERY’S BRICK-MAKING MACHINE. 


PATENT DATED 16TH Fesrvuary, 1860. 


mr 





Tus invention of Mr. George Cowdery, of Strood, relates 
to the manufacture of bricks, the object, as stated by the patentee, 
being to produce them at a more speedy rate, and in a more efficient 
manner than by the means ordinarily adopted for that mg pen 

Fig. 1 is a side elevation of the machine; and Fig. 2 top plan 
view; similar letters of reference denote corresponding parts. A 
hopper is employed for receiving the brick earth, having a triangular 
revolving shaft placed in it for the purpose of pressing the clay or 
loom into the moulds previous to their entering between the rollers. 
The bricks having been thus partly formed in the brick moulds a, a, 
of which a series will be seen connected together as an endless band 
or chain, the moulds a, a, now revolve over flat-edged rollers 6, 6, at 
each end of the machine, and on arriving at the centre they are 
met by two cylindrical rollers c, one above the other (Fig. 2), either 
or both of which are supplied with projections d, d, which are 
movable on the rollers, so that a flat pressure is obtained though 
rolling, and by thus pass'ng through the rollers, the clay not only 
becomes thoroughly pressed, but receives the “ keck” or indent on 
one or both beds at the same time; the brick cases or moulds, after 
leaving these rollers, immediately pass under a series of stampers or 
plungers e, 6; Fig. 1, revolving at the same speed as the rollers c, so 
that the bricks are forced out of their Ids on to an endless band 
4 f from whence they are taken to be dried and burnt. 

his machine can be worked either by horse, steam, or other con- 
venient power, and mounted on wheels for portability, suitable 
gearing being used to obtain the required speed of the various parts. 











CUNNINGHAM’S ae IN REEFING 
A 


PATENT DATED 17TH FeBRuaRY, 1860. 


Mr. Cunnincuam’s improvements in reefing sails refer both to 
those sails which are reefed and unreefed by being rolled upon or off 
a rotating yard, spar, or roller, and to sails which are otherwise 
reefed. The improvements as regards the reefing of sails by rollin 
them on or off a rotating yard consist in so fixing the spars whic 
are employed to keep off or prevent chafe or injury to the rolled up 
sail, when the yard is braced up against the lee rigging or other 
causes (and which are usually denominated chafing spars), that the 
yard shall be capable of connection to and disconnection from the 
parrall (which forms the medium of its connection to the mast) 
without disturbing or interfering with the chafing spars; and also 
that the chafing spars shall be capable of being removed or applied 
without disturbing the means for connecting the yard to the parrall, 
or vice versd, It is found that in the use of the boss as now employed 
and +e to the centre of the yard to prevent the slipping of the 
chain in the bight of which the yard is suspended, and in which 
boss a separate cavity is provided for each alternate horizontal or 
flat-lying link of the chain, a certain slackness of the chain arises on 
lowering the yard, caused by the circle upon which the chain works 
being greater in diameter than that of the yard to which the sail is 
attached. It is also found that if there be any defect in the proper 
fitting of the chain it is apt to ride on the top of the teeth or cogs, 
and jump. It is now proposed to remedy this as much as ible 
by eee | a greater space between the cogs or teeth, so that two 
flat-lying links and one vertical link shall be received in one cavity, 
and it also proposed to flatten the surface upon which the flat-lying 
links rest, though this is not essential to the adoption of the alter- 
nate cogs or teeth; it is also proposed to construct the boss in two 
parts, either vertically or segmentally. The object in doing this is 
to facilitate and render more perfect the fixing of the boss upon the 
yard, also to facilitate the removal or shifting of the boss. 

‘The improvements as regards reefing the sails, which are reefed 
without rotating 7 are intended to assist the hauling or 
drawing out of the or that rope or chain which secures 
the extremity of the reef to the yard, by the use and adaptation of 
levers at suitable pm, which shall be capable of being worked 
from the top or on deck. The earrings can be secured by a mecha- 
nical © make the operation as much as possible 
The method of catrying the first part of the invention 
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into effect is illustrated in Figs. 1 and 1s of the engraving; E is the 
ard which is fitted to revolve in axial ——-> in the manner and 
or the purpose described in the specification of Mr. Cunningham's 
patent of November, 1850. A, A, are two spars attached to the 
yard at D, D, and B, B, by the means shown in Fig. 1. The two 
points of connection or attachment at B, B, are so arranged with 
reference to the two holes C, C, which are the points of connection 
with the parrall P, P, at the corresponding holes C!, C!, (Fig. 1*) 
through which the connecting bolts are inserted, that the yard can 
be connected to and disconnected from the parrall without disturb- 
ing or interfering with the chafing spars A, A, and so that these 
again can be removed or applied without interfering with or requiring 
the . emeeme or partial disconnection of the yard from the 
parrall. 
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The next part of the invention is illustrated in Fig. 2, which 
represents a boss fitted at its lower part with teeth or cogs omnes 
so as to take the alternate links of the chain, according to the plan 
described in the specitication of Mr. Cunningham's previous patent, 
and at its upper part with teeth or cogs in the manner 
described, namely, with an increased space between the adjacent teeth 
or cogs, and with the surface between them flattened. 

The next part of the invention is illustrated in Figs. 3 and 4. 
Fig. 3 is a section of a boss fixed on the yard C, C, and formed in 
two parts, the dotted line A, A, being in this case the line of division. 
B, B, represent plates fixed to the yard by hoops or other securities. 
These plates are furnished with a raised ridge or shoulder, as seen at 
D, D, Fig. 8, and again in the detached view, Fig. 4. Cavities to 
correspond with these raised ridges are formed in the two parts of 
the boss, which parts being pay adjusted are secured together 
by bolts passing through the holes shown by dotted lines b, b, or by 
any other suitable means. It will be seen that when thus secured 
the boss cannot slip on the yard, and that if one side of the boss be 
broken or injured it can be removed and another applied without 
the whole boss being taken off. 








Tue Cost or Ramway Accipents.—In the | pad ending the 
30th of June last, the Great Northern Company pa 
than £26,312, under the head of compensation for accidents and 


dno less a sum age ey + certainly enough for my excuse before 
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OCEAN TRAVELLING. 
By Georce Carin. 


Tuts communication is antentnd to foam cthentinn toeiien of 
vast importance to the human and, therefore, will be with 
interest by those into whose hands it may fall, whatever may by 
their opiniohs of the suggestions which it contains. 

In my extensive travels by land and by sea, during the last thirty- 
five years, in which I have narrowly escaped death and destruction, 
before and behind me, in the frightful crash of railway trains and 
the sinking of noble steamers at sea, hurling their hundreds of 
human beings into eternity in a moment, I have been led into intense 
contemplations upon the causes of (and the bility of lessening, 
if not avoiding) such calamities, and particularly those by sea, 
which are daily increasing and ever will increase, as commerce and 
science and other pursuits increase the amount of human beings who 
risk their property and lives upon the ocean. 

The results of these contemplations, with suggestions intended for 
the cnpeovenens of the means of travelling with safety on the 
ocean, I di herein to set forth; and for a conviction of the im- 
pases e subject, 1 need only to refer the reader to the follow- 

ng melancholy list of British and American ocean mail steamers 
which have been totally lost within the last few years, omitting to 
name almost an equal number of an inferior class, as well as these 
of other nations, which have met with similar fates :— 

The President.. .. .. British ., Totalloss .. Allliveslost .. 180 

. 350 


The Arctic .. .. ., American . om +» Lives lost .. 

The San isco.. .. American .. ~ +» Lives lost .. 200 

The Columbia... .. .. American .. o oe - - 

The Humboldt +» «+ American .. pee ee — - 

The City Be at -. British .. 2 -- Allliveslost .. 4% 

The City of American .. 2 ee = = 

The Franklin... .. .. American .. a ee - - 
Pacific .. .. .. American... ,, +. Allliveslost .. 240 | 

The Tempest .. .. .. British .. a +. Alllives lost .. 150 , 

The Central America .. American .,. - +» Lives lost .. 

The Independence .. .. American .. ” +» Alllivesiost .. 140 

The Austria .. .. .. British .. ° ++ Allliveslost .. 456 


The Northern.. .. .. American .. as -. Liveslost .. 36 


Value of vessels and cargoes, £2,500,000. Lives lost~Total, 2,572 
Of the Arctic, the San Francisco, and the Central America, we 
have all read the heart-rending recitals of the survivors; but of the 
six where all were lost, who can imagine the awful scenes which 
attended the last and solemn moments of despair of the hundreds of 
unfortunate victims, of whom not one survived to describe the 
place or mode of their destruction ? 









































Who can realise for a moment this mournful list, in two nation:, 
with its thousands of human beings sinking into eternity without a 
plank to save them, and then contemplate what that list must 
amount to (together with the similar disasters of other nations) in 
a century, or even half a century, of the march of civilisation and 
increase of the commerce of nations, without admitting the magni- 
tude and importance of the subject? And who can believe that if 
the experience and skill by which those ill-fated crafts were managed 
could not save them or the lives of their passengers and crews from 
the destructive rage of the ocean, there may not have been some 
error in the mode of their construction or propulsion that calls yet 
for the inventive skill of man, and which should not reject the 
humblest offer intended for its correction ? 

There is enough in the above deplorable list, with the contempla- 
- a — eee, — of a calamities, to 
enlist the deepest sympathies of the humane, the t, and the 

- all the world, if, 
ould fail to suggest what I am 





he following humble effort, I 


losses. Herapath’s Railway Journal, in the course of some remarks | earnestly endeavouring to do—an efficient mode of avoiding the 
——. of the heavy amounts granted as compensation, and the | dangers which beset the lives of those who travel upon the ocean. 


vexatious delay and uncertainty attendant on legal 


The ocean is a vast and eternal natural highway—a broad 


1 roceedings, road 
says :—“ What is wanted is, that immedistely the head of a family is | already made—a surface level, ready to be travelled in all directions 
carried to the grave from a railway accident, his widow or other | free of expense by all nations; requiring no repairs, not susceptible 


rson entitled should, without the intervention of law or lawyers, | of any improvements; m 
t-class passenger, for | vain, and that makes no alterations, that nations may visit the 


ade by the hand that created nothing in 


a er and £250 for a third. At present, when an accident takes | nations of the earth with their commerce and arts, without crossing 


80 a3 to escape all compensation, 





nations in times of war or of 


wind, and the ocean, 1 have contemplated as in 
bi 


and the injured Steam, 
doubt as to what they will get, and it is left to the lawyers to bring | with which man is todealfor ever. The ocean’s hb, an 


the matter to a conclusion.” 


and strength will always rest the same; but the invention of ma. 
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will ever be on the march until he overcomes its distances and evade 
its dangers to property and life. 

Wind and steam, which are boundless in their power, are to be the 
means by which his purpose is to be effected, and the efficient and 
ultimate mode of their application is the grand enigma yet to be 
solved. 

8 and safety on the ocean are the great and desirable objects 
to obtain. The wind’s speed and strength are known to be great 
enough, and the power and fleetness of steam upon the land have 
been sufficiently tested. 

On the ocean, with all our modern advancements, there seems to 
be a vast field yet open for the ingenuity of man with his powerful 
engines, in improving the means of ranges | the resistance and 
the dungers which, as yet, he there contends with. 

To his Herculean engines on the sea, as well as on the land, and 
to the sails which he has constructed to catch and apply the strength 
of the wind, his noble invention has already given power enough for 
a hundred years to come; but as yet those Titanic powers are met 
by a power so mighty and capricious, that their best applied labours 
continually result in ruinous delays and deplorable accidents, and 
call from every part of the world, as they are labouring up hill and 
down, for some new mode of construction to which they can apply 
their strength to more advantage, and with better results. ; 

The rapidity with which a vessel of sufficient length and slight 
displacement could be sailed before the wind, provided the water 
could be level, can be imagined, and also the speed that steam could 
give to the same, instead of climbing hills and mountains, which the 
steamers of the ocean are obliged to contend with, spending their 
more than Herculean powers for a slow and impeded progress, wait- 
ing for the storm, in which their own bulk and weight break them 
to pieces, enriching the bottom of the ocean with human flesh and 
human earnings. 

The horizontal line on the ocean is, without doubt, the desirable 
one to obtain, for the greatest speed of vessels before the wind or 
steam, On the land, by tunnelling and embanking, that object has 
been effectually accomplished ; and it has been the opinion of ship- 
builders and seafaring men of late years that steamers should be 
made long enough to hold that level across the waves in the heaviest 
seas; but then ensued the difficulty of getting the wheels or other 
propellers with equal action on the water, and the time and enormous 
expense of building such vessels of sufticient depth and beam to 
prevent them from Lcahing in two, and the increased resistance they 
must consequently have to encounter. 

The long contemplation of such facts, with the other lamentable 
one, that shipbuilders and owners are as yet, with all their noble 
efforts, po tvcnr 2 offering to the travelling world no decidedly safe and 
exclusive vehicle for travelling the ocean, but afford them the only 
alternative of taking their chance with cargo, with bags and boxes 
and iror, of going to the bottom, making their voyage but a lottery, 
and their tickets, for aught they know, but their passports to eternity, 
has ied me to the conclusions to be suggested in the following pages. 

Increased speed upon the ocean, unlike i creased speed upon the 
lahd, promotes safety, as it shortens the passage, lessens the neces- 
sary weight of fuel, end diminishes the liubility to disease, and 
disasters from storms. Vassenger vessels, therefore, should be so 
constructed and propelled as to diminish the time of transit, and 
otherwise furnish the efficient means of perfect safety to life, the ac- 
complishment of which I fully believe to be within the reach of 
human ingenuity, and near at hand. ‘This is a startling assertion, 
appealing with more or less interest to all the human race, and at 
least will claim the reader’s attention to the suggestion of a mode of 
construction and propulsion which I am about to make, with the 
hope of indicating to others, if not obtaining myself, the means of 
achieving the desirable ends alluded to. 

I am not a naval architect, and therefore am bound by no rule or 
custom which may have made it a neeessity from the days of Noah 
to commence a vessel by “ laying the keel;” but 1 am free to make 
an innovation upon the ordinary mode, which I would propose to do 
by commencing and building up the hull of an ocean s.eamer with- 
out a keel, and also without a crooked timber in it. 

We read of our travelling friends at the last and awful moment, 
when those boasted “ floating palaces” of iron have carried them 
into the field of danger, and can no longer afford them protection ; 
leaping into lifeboats, which are swamped, end then as the last— 
not hope, but instinct—clinging to a raft, a floating spar, or a hen- 
coop, by which humble crafts their lives are saved. 

If passengers can ride out a gale in safety upon a raft of spars and 
cordage, without a biscuit to eat, after the “ noble vessel” has gone 
to the bottom of the ocean, why not start upon a raft, supplied with 
he necessaries and comforts of life, and, with steam, compel it to 
navigate the ocean ? 

The best life-preserver on the ocean would be a craft that could 
not spring a leak—that could not sink, and that could not burn or 
carry bilge-water to generate disease, qualities which the very word 
* vessel " excludes all certainty of—which never have been obtained 
and never will be, but by some new mode of construction, novel and 
odd enough at first for a seeming ey 

I would propose, therefore, to form the solid hull of an ocean 
personae steamer (see Fig. 1 in the plate), say 250 ft. in length, 
with 50 ft. beam, of squared and seasoned white-pine or cotton- wood 
timbers; building it up by transverse horizontal compact layers of 
such timbers of equal size, crossing each other and the hull diago- 
nally, in the manner represented in the plate; squared with a steam 
saw, so as to form the most perfect solidity of timber, put togetber 
with iron and wooden bolts obliquely driven, and laid in heated tar 
or pitch or cement ; planking the sides and bottom, and covering the 
whole with sheathing iron; thus rendering it entirely impervious to 
water and to fire, 

The hull that I contemplate constructed on this diagonal system, 
presenting the stiffest and strongest resistance to the accidents of 
the sea which human skill can devise, would be built in comparatively 
a short time, presenting the appearance, if bottom side upwards, of 
Fig. 2 in the plate, and being launched into its element becomes a 
raft, upon which her upper works, her cabins, her saloons, &c., being 
completed, she would present externally much the appearance of an 
ordinary steamer, though the hull, even when freighted, would be to 
and above the water-line a solid mass of timber. I thus present the 
anomaly of the hull of a steamer which no ocean tempest cai break 
—that no collision or iceberg can materially injure—that sunken 
rocks cannot rip open in the bottom—that cannot spring a leak— 
that cannot burn or carry bilge-water, and that cannot sink, unless 
it be charged with more than its tonnage, which would always be 
decided at its starting point; for what it can start with it can carry 
= safety to the remotest bounds of the ocean, if it be conducted 
there, 

I observed when I was a boy that a seasoned white pine or cotton- 
wood afloat sinks only to or near its centre; therefore, if sawed 
lengthwise into two equal parts, one half in the water is able to 
carry the other half “high and dry.” I claim, therefore, that the 
hull of a steamer, constructed as I have described, can carry seasoned 
timber equal, or nearly so, to its own bulk and weight, without 
bringing its deck below the water-line; and if so, and built of the 
length and breadth which I have mentioned, I assume that it is able 
to , with its engine and fuel, 1,000 passengers, who may enjoy 
themsélves in aporions and splendid saloons, and, standing upon its 
solid and unsinkable deck, may defy the storm. 

If the above statements be supported by experiment, the tra- 
velling world have tendered to them, for the tirst time, I believe, 
the basis of a steamer that will disarm the ocean of its terrors, and 
which, I think, can be built in much less time, and at less cost, than 
ordinary steamers. 

‘The cotton-wood timbers—which are probably better (inasmuch 
as they are stiffer, and their s gravity not more) than pine, 
which are growing on the ban Mississipp’ and Missouri 
rivers, with trunks from 2 ft, to 3 ft. and 4 ft. in diameter, and from 
50 ft, to 100 ft. in height, perfectly straight, and without a knot or 
limb—can be had for many years to come, with the thanks of the 
owners, by those who will take the pains to cut them down and rolk 
them into the river. 





The lightness and soundness of these timbers, when seasoned, are 
well known to all travellers who have visited the islands and sand 
bars of the Mississippi and Missouri; and the millions on millions of 
these noble knotless trunks, standing straighter than the masts of 
vessels, on the banks of those rivers, are familiar to a great portion 
of the travelling world. If my plan of construction should be decided 
to be of sufficient importance for the forming of a company, they 
should erect a steam saw-mill at New Orleans, or some other advan- 
tageous position on the lower Mississippi (or at the mouth of the 
St. Lawrence for the pines of Canada), to which the owners of lands 
on the banks of those rivers would deliver in rafts, under previous 
contracts, the logs, of stipulated lengths and diameters, where they 
would be perfectly squared by the steam saw; and on another 
carriage, by its side, be drilled or bored lengthwise by a steam auger 
of greater or less diameter, passing through the centre from end to 
end, or nearly so, taking out the heart, and greatly lessening the 
weight of the timber, without diminishing its strength, as it is con- 
verted by this process into a cylinder; and being blocked up and 
hermetically sealed at the end or ends, when being laid in the bull, 
is perfectly air and water tight. After the process of squaring the 
timbers, by which the sap is taken off, and removing the heart or 
centre by boring, they are seasoned in one-fourth of the time, and 
that without the possibility of warping or checking in the least, and 
rendered light and ready, and advantageous for shipping to any 
part of the world, and prepared for putting together at the moment 
of their arrival. 

By a greater or-less proportion of these timbers being tubed, it will 
be seen that, in addition to the buoyancy of the timber, any requisite 
degree of lightness and additional lifting power may be obtained, 
with the advantage of thereby equalising the weight and draft of the 
hull in all its parts, without destroying its ballast, or lessening its 
stiffness and strength. 

The hull I have proposed, constructed in this manner, perfectly 
shaped into the intended form, and as yet a solid mass of straight 
timbers, without siding, ribs, or casing of any kind, to be efficiently 
caulked, covered with several coats of heated tar or pitch, hermeti- 
cally sealing the pores of the timbers, and the joints between them, 
and double planked as before mentioned ; the first a vertical layer of 


planks or ribs, extending above the deck, and of sufficient height and | 


strength to aid in the formation of the superstructure and bulwarks ; 
and the second, a longitudinal layer of less thickness, and covered as 
aforesaid, if advisable, with sheathing iron, thus rendering it entirely 
impervious to water and to fire. 


With the materials (and by the mode of construction) above 
named, I contend that I produce the hull of a steamer that will carry 
passengers and their effects over any distance of ocean, under any 
circumstances, in perfect safety ; and t offer this great and important 
truth as based upon other incontrovertible and unchangeable facts, 
which are as follow:—That the hull of my steamer or raft is com- 
posed entirely of a floating, unsinkable material, with lifting powers 
—with stiffness, solidity, and strength sufficient for its own protec- 
tion, and weight enough for its own ballast. A combination of 
powers absolutely necessary for safety on the ocean, which nothing 
on the face of the earth, excepting timbers, possess, and which no 
compound can possibly produce, As to “ construction,” it is equal! 
a truth, that by the diagonal system of laying the timbers, whic 
I have described, their greatest stiffuess and strength, and solidity 
are obtained; and also true that by the tubing process their weight 
is diminished, and their carrying powers increased; from all of 
which facts are deducible the other great and valuable ones, that 
such hulls may be made to lift and carry the requisite weight for 
my purpose; and, as I have before said, that what they can start 
with they will carry safely to any part of the ocean where they 
may be conducted, entirely exempted from the deplorable accidents 
of the sea, 

Questions as to the ballast and propulsion of my raft may by 
this time be arising in the mind of the reader, for which I refer him 
to Fig. 3 in the plate, where a protile section of its proportions is 
given. By the form and proportions of the solid huil, a, a, a, here 
presented, in contrast with the shape and proportions of the hollow 
hulls of ordinary steamers, c, ¢, c,in the same figure, he will see 
that ballast is got by breadth of beam and shallowness of draught, 
as well as from the weight of the mass of timbers forming the liull, 
and also by a grove 6 in the same figure, and a, a, in Fig. 2, under 
the centre of the hull, extending from the bow to the stern. 

A round and straight log in the water has no ballast; a squared 
timber gains a little; and two squared timbers united still acquire 
but a feeble ballast; but two round timbers lashed together are 
exceedingly difficult to upset, owing to the water rising in the 
groove between them. On this principle 1 contend that my model 
gets ballast and steadiness, which will relieve it from much of the 
rolling motion of ordinary deep and narrow built vessels, their keels 
c, ¢,¢, Fig. 8, operating as pivots under their centres, catching the 
counter under currents, deranging the grand and simple motion of 
the waves, and consequently producing the dismal and dreaded 
malady of the sea. 

Sea-sickness, I believe, is but heel-sickness. There is nothing 
sickening in the simple motion of the sea; its mountain wave is the 
most delightful “ swing” that was ever erected between the heavens 
and the earth. Man swims upon the highest wave, or rides it on a 
log or on a raft, with perfect pleasure, and free from sickness. 

On a vessel laid precisely across the waves, if her keel be free 
from the influence of counter under currents, however bh gh she may 
rise or low she may pitch, the nausea is not produced; nor would it 
be when the vessel, lying in the trough, rises and sinks upon the 
swell, were it not that her keel hangs upon the wave which she has 
mounted, while her deck is swinging over and sinking into the 
trough below. 

Like the boy in a swing ~ if we check or otherwise derange his 
descending motion by a line attached to his toe, causing his head to 
descend faster than his feet, he is instantly “ sea-sick,” and glad to 
get his feet to the ground again. It is this complication of motion 
which produces sea-sickness, for which a vessel with a flat bottom 
and no keel (as 1 have presented in Fig. 3, a, a, a) would be the 
most probable remedy; and, in my opinion, all the keel that a 
steamer of such shape and groove requires is the full and equal 
power, rightly applied, of her engine on the water, to which we now 
come. 


I propose, as seen in the longitudinal section (Fig. 4), an endless 
chain, with floats or buckets, to be delivered by a drum of large 
diameter upon the deck, through the hull, near its middle, into the 
groove, which it follows to the stern; the floats or buckets acting 
upon the solid and unbroken water under the centre of the vessel, 
and entirely below the water-line (see 6, in Fig. 3, and a, a, in Fig. 2), 
as the means and mode of propulsion. 

If this mode of propelling, which I would denominate sub-motive, 
meets with no fatal obstacles, it will secure the valuable advantages 
of equal action in all sorts of weather, perfect protection from 
accidents to the propeller by collision or grounding, and the full and 
unbroken power of the engine upon the water,—an object not yet 
obtained, I believe, in steam propelling on the ocean. 

Such a craft as 1 have proposed may easily have two saloons of 
80 ft. in length and 25 ft. in breadth, and afford to 500 or 600 cabin 
passengers a 1 the comforts and luxuries of the best hotels; and her 
interior compartments being covered with copper or zinc, and 
farrying no cargo, she would be entirely secure against accidents 

We read of “ castles built in the air,” but I believe there will 
soon be reality in castles built upon the sea. 

On the above plan, a gentleman might build and live in his house 
upon the ocean, free from the epidemics and contagions of dense 
towns and cities, aud move his “ castle” without expense or danger, 
with his family and all his furniture, library, &c., as seasons 
changed, and as change of society and climate conduced to health 
and enjoyment. 


Ocean travelling will never be accomplished with safety and 
success until it is entirely disconnected from cargo, which, from its 
bulk and weight, deranges the motion of vende rendering them 





liable to fire and other accidents, and, when the unlucky hour 
arrives, carries them to the bottom of the ocean. 

Though the system of uniting the two is every day cheapening 
the price Df voyage, it so increases the dangers and terror of the 
ocean, that few venture to take their passage, excepting those, the 
importance of whose business tempts them to risk their lives for its 
accomplishment. 

I imagine the day close at hand when companies will be formed 
and capital invested in building and running steamers of light 
draught, of some novel construction, exclusively for the conveyance 
of passengers and their luggage and who can predict the amount 
of human flesh and fashion that would launch forth to luxuriate on 
and enjoy the splendour of the ocean, convinced that its dangers 
were overcome, and, without fear and trembling, that they were 
embarking upon crafts that were sure to carry them from Tand to 
land in perfect safety—that had no holes under them filled with 
sinking or combustible, or explosive cargoes, and which, with all 
their united efforts, with fire-brands and scuttling axes, they could 
neither burn nor send to the bottom? And in this age of civilisation 
and commerce of nations, and wealth and extravagance of indi- 
viduals, I ask, who would hesitate at the little advance in the price 
of passage, if it were necessary, that would liberally remunerate the 
owners for their enterprise, in changing the ocean’s dangers into 
safety, and its terrors into pleasure and enjoyments ? 

Much has lately been said of water-tight compartments in iron 
steamers, but safety to life will never be achieved by them, nor by 
the increased enormous bulk and magnificence of those “ floatin 
palaces,” as they are ushered before the world; for the more colossa 
and costly they are built, the more splendid and mouroful will be 
the sacrifice when they become sinking palaces and go to the bottom 
of the ocean, to which they will all, sooner or later, find the way. 
Water-tight compartments make a good advertisement, but insure 
nothing more, except in quiet water; and it requires none other than 
a man of common sense to see that when one or more of these com- 
partments is filled with water, a vessel is thrown “ out of trim,” and 
in a heavy sea, must inevitably go to pieces ina very short time. 
If proof of this be required, it is only to refer to the authentic report 
of the recent case of the unfortunate Lyonais, which buried some 
hundreds of human beings in the ocean in establishing that fact. 

I make these statements, not against or for shipbuilders or owners, 
but I speak for humanity; and I fearlessly repeat, that on the 
present plan of constructing and freighting ocean passenger steamers, 
security to life can rever be achieved; and that, at the rate that the 
civilisation and commerce of nations are increasing, unless some 
effectual remedy be invented, lives enough to people a continent will 
soon be sacrificed; and in time, the specie and the other precious 
things of the earth will find their way to the bottom of the ocean, to 
which there will be never-ending sacritices, and from which there is 
no redemption, 

The storms and tempests of the ocean will for ever continue to 
occur—sunken rocks will rest where they are, and accidents upon 
them and by collisions will double in a few years, as travelling and 
commerce on the ocean increase, and double again, if iron steamers 
are to be doubled in length, and doubled in depth and in weight; for 
whenever they strike, or are struck, like falling stars they will 
descend, leaving but a momentary train behind them. 

From close observation in my numerous voyages on the ocean, I 
am under a strong conviction that from the want of a shallow 
draught with the requisite strength, and an efficient mode of pro- 
pelling the same, shipbuilders have been induced to continue the 
sharp build and deep keels necessary for sailing vessels, into the 
construction of ocean passenger steamers, which have stubbornly to 
contend with the irresistible strength of ocean tempests, and which 
alone are adapted to the advantageous action of the screw and 
paidle-wheel. 

It is evident that in heavy gales at sea there is a strong surface 
current with the wind, and as evident that, in seeking its level, the 
water forms an opposite under current, bringing a deep-keeled and 
heavy laden steamer with double force against the heavy seas she is 
shipping on board; a succession of which results in the derange- 
ment of her machinery, or leakage of the vessel, and finally sends 
her to the bottom of the ocean. 

Sailing vessels vield, in a measure, to the shape of the waves and 
the course of the wind; but steamers, with their motive power within 
them, are more stubborn in their independent course, and conse- 
quently receive harder knocks from the element they are fearlessly 
opposing. 

As the bending reed stands longer than the sturdy oak, so will the 
obedient vessel, which yields to the motions of the sea, and pre-ents 
the least abrupt resistance to its waves, float the longest and safest 
upon its surface. i 

The awful majesty of strength that rides in the waves of an ocean 
tempest should be evaded, humoured, not resisted. To say that a 
vessel of iron could be built so large and so strong as abruptly to 
arrest it, would be absurd—and for man to attempt it would be im- 
pious. 

Curved lines are more in unison with the graceful forms of the 
ocean than right angles operating so far below the surface; and I 
think would be less audacious, as well as more efficient, for man to 
present against the irresistible force of the waves. 

The right angle and dead resistance of a keel against the under- 
currents of solid water, in heavy weather, rrevent a vessel frum 
yielding to the motions of the sea—the keel adds dotible or treble its 
own depth to the necessary draught of the vessel (c, ¢, c, Fig. 3. in 
the plate), increasing the danger of grounding, or striking on sunken 
rocks ; and consequently to loss ot keel and leakage, resulting in 
destruction to property and life. 

To these suggestions the usual re will probably be made, that 
“akeel gives strength to a vessel, and protects her bottom when 
running on to sunken rocks; and that deepening vessels and getting 
their cargoes as low down as possible is necessary for steadiness.” 

The last remark applies very properly to the present manner in the 
construction of sea-going steamers, which, from their narrowness, 
can only get the requisite steadiness by great depth and heavy 
ballast, all tending to the bottom of the ocean, to which they are 
destined. But the craft which | propose, running light, with shallow 
draught, and carrying no cargo, will get steadiness enough from her 
great breadth and groove, and weight of her sulid hull; and strengih 
enough, with exemption from leakage through her bottom, with- 
out the aid of a keel, her hull being a solid, unleakable, and un- 
breakable mass of timber. 

Cargoes can be insured, and may, and probably must continue 
to be, dragged in shells, through the sea; but security to human life 
upon the ocean can never be effectually achieved except upon and 
above its surface. 

With such views, drawn from observation amidst the most appal- 
ling dangers, I have fondly cherished the belief that ocean passenger 
steamers might be constructed upon some new model, doing away 
with the necessity of the deep and narrow build, with keels; and in 
advancing this belief, I offer the other, that the groove which I pro- 
pose instead, and as the reverse of a keel, will answer all the 
essential purposes of a keel, and afiord a vessel of fos son strength, 
greater breadth of beam, and space fur cabin and saloon arrange- 
ments, and less draught, and therefore less liability to accidents, 
without diminishing speed or increasing resistance. 

These remarks, however, are intended to apply to the solid timber 
construction, which alone is capable of sutlicient strength with the 
shallow draught, and, consequently, the groove for the operation of 
the sub-motive propulsion which I have introduced, and which here 
calls me to another phase of ocean perils to be mentioned, and which 
is awful to contemplate—the stranding of vessels in heavy gal 
upon rocky coasts, or upon sandy reefs, where, alike, deep-laden ani 
deep-keeled steamers strike, and, splitting to pieces, tumble their 
cargoes and human victims together into the ocean, at too great a 
distance trom the shore for the possibility of redemption; while the 
craft which I propose, under similar circumstances, from the shallow- 
ness of its draught would have increased chances of passing safely 
over a reef, and, if thrown upon rocks, would certainly strike nearer 

he shore, and her solidity would hold her together and her deck 
sbove the surface, to the end of any gale, affording greater facilities 
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of saving life, and a perfect safety to specie, mails, and other valu- 
ables, which might pase y safes sunk into her solid hull. 

The grand objects to Af obtained in steam propelling are, equal, 
central, and continual application of power and steadiness of motion, 
to the slightest dranght with requisite strength; all of which, I 
believe, will for ve A She unattained by the present modes of con- 
struction and proj ion. 

If the solid vod unsinkable rafts which I propose can be made to 
answer the pu of efficient hulls for ocean steamers, there is no 
doubt but sufficient stren; is thereby obtained to admit of the 
shallowness of draught and breadth of beam requisite fur the sub- 
motive system which has been described, and which, from its central 
and protected position and evenness of action, I believe will be 
found to make the most complete and efficient use of the power of 
the engine—thus furnishing a craft which is resisted by surface, and 
ie pelle in solid water; when the ordinary steamers are resisted by 
deep and solid water, while the propel upon the surface. 

Yor the fullest use of power, both by the screw and paddle-wheel, 
I believe there has been a necessity for a certain proportion of depth 
in the build of ocean steamers; and even then it does not require a 
shipbuilder or master to see that in heavy weather, when the 
greatest energy is required, there is a most lamentable deficiency of 
regularity, and consequently use of power, by the paddle-wheels, 
one of which is too deeply immersed while the other is acting above 
the water; and by the screw alternately above and under the water, 
and deranged in its action by the force of the waves ‘ages, across 
the stern of the vessel ; by which defects not only power is lost, but 
steadiness, which impedes progress, and subjects the vessel, as well 
as the machinery, to violent strains, and consequently to the most 
disastrous accidents. " ’ 

By the sub-motive propeller, which I have described, acting under 
the centre of the vessel, always immersed exactly the same, in solid 
and unbroken water, and perfectly secured from the deranging in- 
fluences of the waves, I believe will be secured, for the first time, 
the full and equal power of the engine, with the slightest draught, 
and the greatest speed and safety on the heaviest seas; and on the 
tubular timber construction I have proposed, and thus propelled, I 
assert that a thousand passengers, with the mails of Europe, may be 
passed from Liverpool to New York in six days, in periect safety, 
upon a craft that cannot spring a leak, that cannot sink, that cannot 
burn, nor go to pieces in one gale, even if thrown upon a rocky 
coast. 

This may be thought an extravagant assertion, but, as timbers 
will float and carry, and steam will propel. the thing is feasible; 
and, for the sake of humanity, for the sake of the increasing millions 
of human beings of the present age and the ages to come, who are to 
trust to shipbuilders and Providence for the security of their lives 
and —— on the ocean, I would say to the enterprising of the 
~ae et my plan be tried, and I will confidently hope for the 
happiness of living to hear of its successful accomplishment. 

Geo. Catity, Rio Grande, Brazil. 

November 12th, 1859. 


IRON-CASED SHIPS OF WAR. 


THE following letters on this subject have appeared in 
the columns of the Zimes, within the last few days :— 

Sir,—The consideration of our present means of naval attack and 
defence involves questions of pressing importance, and in the hope of 
rendering some assistance in forming correct conclusions I offer a 
few observations upon the subject. 

While I agree with much that was contained in the letter ad- 
dressed to you by Captain Halsted, I think that bis opinions are 
based chiefly on those trials at which he was present when the 
armour plates were successful in repelling cannot shot. As I have 
only been present at trials where the projectiles have invariably 
penetrated the armour plates, I have arrived at a different general 
conclusion. 

Captain Halsted appears to have made a mistake in applying the 
results of the experiments which he witnessed to others at which he 
was not present. Having stated that at 400 yards the Armstrong 
gun failed to make an impression on the Trusty, he concludes that 
the Whitworth 80-pounder would not succeed at a like range; 
whereas the fact is, that in October, 1858, my 68-lb. projectile, fired 
from a distance of 450 yards, penetrated through the 4-in. armour 
plate and the sides of the Alfred, and entered the ship. 

For a statement of what were —_ the results of the trials of my 
80-pounder against the Trusty in May last I would refer to the 
account given in the Zimesof May 28, written, | believe, by your 
“own corresp Jent,” who wit d them. 

The Carnation gunboat, from which the gun was fired, was 
anchored at the short range of 200 yards, because it was blowing 
“half a gale,” and the rolling of the boat rendered it difficult and 
unsafe to take aim from a greater distance,—unsafe for this reason : It 
had been proved, by experiments made on board the Excellent in 
December, 1857, that my flat-fronted projectiles passed through 
80 ft. of water and still retained great penetrating power. When I 
made a request to be allowed to fire at the Trusty’s armour plate 
below her water line my proposition was declined, and it was not 
thought advisable, considering the rough state of the weather, to run 
the risk of the experiment being involuntarily tried by an accidental 
low shot of the gunner, who was one of the Excellent’s best marks- 
men. 

In Captain Halsted’s letter he speaks of “ only three Whitworth 
shots ing effect” on the Trusty’s side. He omits mention of 
another shot which struck a sound plate fixed over a port-hole and 
strengthened at the back with beams of solid timber, of such thick- 
ness and so firmly fastened with large iron bolts that it formed 
apparently the strongest part of the ship’s side. This shot “ pierced 
through the centre of a plate and into the main deck of the ship, 
driving before it a mass of splinters and an immense iron bolt, 
which, from the position in which it was found among the fragments 
of wood on the main deck, had evidently been dashed through and 
whirled about with’ a force 23} inferior to that of the projectile 





itself.” (Vide the Times, May 28. 

Only five shots in all were fired from my gun on the occasion 
referred to; of these one shot, owing to the rolling of the gunboat, 
went over the Trusty; four hit her sides, and every one of them 
went through her plates. Two, which struck directly “end on,” 
entered into the ship ; two, which struck obliquely, after penetratin, 
through the armour plate, buried themselves in the ship’s side. 
will not here dwell on what would have been the effect had the rear 
end of these projectiles been made as shells, which I certainly 
believe may be done without destroying their penetrating power. 

If it be asked why only five shots were fired from my gun, the 
answer is simply that the experiments were made at the request and 
in the presence of the Lords of the Admiralty. They, with the First 
Lord himself, went on board the Trusty and p lly examined 
the effects of the shots. As all that hit the plates went through 
them the results were considered conclusive, and more experiments 
being then deemed unnecessary, they were ordered to be dis- 
continued, 

There is no doubt bat that ships may be built which are proof 
against ordinary shot, but my experience leads me to believe that 
the penetration of armour plates is a question of firing against them 
& projectile under the proper combined conditions; these are, that it 
shall be of the proper shape, material, and weight, and have the 
requisite velocity. A flat-fronted projectile of properly hardened 
material, and weighing less than an ounce, fired Yn one of m 
ordinary rifles, will penetrate wrought-iron plates 6-10ths of an inc 
thick. Again, plates 4-in. thick are penetrated by the 80-lb. pro- 
jectiles; and I have no doubt but that 6-in. plates would be pene- 
trated by heavier projectiles with a more powerful gun, Increased 
thickness of plate, then, is to be overcome by increased power of 
gun; and the question is, in which case the capability of 
increase Sanat reach its limits ? pla 

Ships w are by the weight of enormous plates are 
80 overburdened that @fe unfit to carry a broadside of guns 








heavy enough to penetrate the armour of vessels plated similarly to 
themselves. 

Again, a ship constructed to carry very thick plates cannot be 
driven at the high speed which must hereafter give the superiority 
in naval warfare. 

There yet remains the consideration of cost. It is true that the 
richest nation can best endure the drain of costly equipments, and 
therefore cheap warfare would be a disadvantage; but it is also true 
that naval casualties and mishaps must be calculated upon, and it 
would be bad poliey to concentrate too largely an outlay upon a 
single vessel. 

t will be for naval authorities to consider the position in which 
the large heavily-ptated yet still vulnerable ship would be placed if 
attacked by several smaller and far swifter vessels, each carrying a 
few powerful guns, and able to choose its distance for striking an 
enemy which presents so large a target. What would be the result 
of firing flat-fronted shots at her plates below the water-line, or of 
their concentrated fiye directed upon the axis of her screw—a mark 
that might be hit at a eensiderable distance ? 

The plan of warding off shot by protecting armour has been often 
resorted to, but the means of attack have continually proved the 
vulnerability of the armour, and driven it out of use. It has to be 
shown whether this will be the case with our ships of war, and I 
fully concur in the opinion expressed in your paper, that the best 
and speediest mode of arriving at a right decision is to give full 
publicity to the results of properly-conducted experiments.—I 
“ion fon a ’ JosEPpH WuHITworts. 

Sir,—May I venture to crave suflicient space in your valuable 
columns for a few further remarks on the above subject, which 
some of the observations contained im your article of the 22nd inst., 
and in some subsequent correspondence, lead me to believe may 
prove useful ? 

1. The “ preparation of the Trusty,” referred to in my former 
letter, consisted in filling in the portholes with timber and iron 
plating, of the same thickness as that of the side, in the vicinity of 
where the ship was to be fired at, so as to prevent the protitless 
mischief of shot finding entrance at the ports. 

2. Nothing could have been easier than to prove the comparative 
effect of the heavy 68-pounder smooth-bored gun against the sides 
of the Trusty at the Shoeburyness trials, inasmuch as this gun 
constituted the permanent armament of the gunboat from which 
the firing took place on that occasion, and it was by no means re- 

uisite to remove it in order to make room for the rifled 80-pounder. 
The reason why it was not used I therefore conclude to be, that it 
was thought useless to do so. A solid 68-lb. spherical shot of 
wrought-iron, carefully lathed so as to have the smallest possible 
windage, was, I am aware, driven from this gun through the plated 
side of the old Alfred at Portsmouth from a distance of 20 yards; but 
no shot from this gun has, as I believe, ever yet succeeded in entering 
a ship with a side of combined timber and plating especially con- 
structed to resist it; and ifin any single case this has indeed been done, 
the conditions have been, I doubt not, quite as exceptional, in point 
of range and other circumstances, as those by means of which the 
rifled “ bolt” succeeded. The superior “ smashing power” claimed for 
this gun is said to reside in the greater initial velocity of its shot, a 
superiority which, even if admitted, is in name and nature essentially 
ee sanare | and from the range usually adopted at experiments, a 
distance of 200 yards, seems to be the limit assigned by its advocates 
for its existence at all. But 2,000 yards is a perfectly effective dis- 
tance for shot, shell, and carcases of molten iron, directed against 
the sides of a ship of wood; and if such a ship should indeed succeed 
in reaching, undamaged, the above smaller distance from her iron- 
sided opponent, the signal disparity between the two would only 
become the more obvious and decisive where every shot on both 
sides must equally strike, but not at all equally “strike home.” If 
a proportion of only one-half of the British shots which decided the 
close tights «f the Nile and Trafalgar had done no more mischief than 
that of sticking in the sides of the French ships, history must have 
had to record very ditlerent results from those which now adorn her 
pages in respect to those battles. 

3. Perhaps the most practical mode in which to submit to public 
judgment the moot question of the effect of “ ordinary ” broadsides 
will be thus:—Out of the seventeen effective shots so deliberately 
fired at the sides of the Trusty, is it to be expected that a larger 
proportion than two would have entered the ship if the whole 
number had been fired at once, with the necessarily more pro- 
miscuous and uncertain aim of a broadside? Those who entertain 
such an expectation will, perhaps, furnish the public with the 
reason why 

4. With respect to concentrated broadsides, no person can, I think, 
be found who has ever witnessed the serious practice of this mode 
of attack between avy two ships. Concentrated broadsides, and 
“divisins” of broadsides, for which all our ships are prepared, 
have, I am well aware, been delivered against targets by well-prac- 
tised crews with formidable accuracy; but in all such cases favour- 
able circumstances have been chosen, the focal distance has been 
carefully ascertained, and the firing has been all on one side. Never- 
theless, it has been seriously proposed to concentrate the entire 
broadside of a 90-gun ship on some given portion of the side of an 
iron-clad ship, and thus endeavour to dispose of the whole question 
raised by that very disagreeable Gloire, by sending one of her repre- 
sentatives to the bottom—a result which I am bound to admit, 
under certain conditions, might be practicable. But, besides deter- 
mining the exact distance, it would require in this case that the 
ship tiring, and the ship to be fired at, should both be tixed in im- 
movable * rests” similar in principle to that provided by Mr. Whit- 
worth for her Majesty’s ‘‘ coup de grace” at Wimbledon. And instead 
of trusting to the perfectly simultaneous “ pull” of the forty-tive 
“ trigger lines,” of the forty-five seamen gunners distributed over the 
three decks of a ship 250 ft. long, it would also require each gun to be 
eos with its own voltaic apparatus, and the combined wires to 

placed in the hands of a single operator. With the tail of the 
bird thus properly prepared the proposed “ concentration ” of ‘‘ salt” 
might no doubt be effectually applied. Finally, having now fulfilled 
what I have conscientiously regarded as a paramount public duty, 
viz., to submit for general consideration on a subject of the gravest 
national importance such information of a relevant nature as the 
course ef my professional duties has aay bey me, I have now 
only to render to yourself, sir, my sincere thanks for the very liberal 
opportunity afforded me for so doing, and to add that, except for 
7 necessary purpece of ex: n, it is my intention not to be 
led into any public controversy on either the facts or opinions I have 
thus felt it my duty to state. 

I to remain, sir, your obedient servant, 
P. Hatsrep, 


4 Captain R.N. 
Tallaah-a-Bhiethé, Perthshire, Sept. 29. 


The following are the remarks of the Times on the foregoing 
letters :— 

“We published yesterday another communication on the subject 
of iron-cased ships, and the signature attached to the letter would 
suffice of itself to insure proper consideration for the statements 
advanced. Mr. Whitworth is naturally solicitous for the reputation 
of his guns, and conceives that their merits have been under-rated in 
Captain Halsted’s estimate of the relative powers of artillery and 
armour. This morning Captain Halsted speaks once more for him- 
self, but we confess we do not see that tue difference of opinion 
between our two correspondents bears with any material effect on the 
question at issue. Perhaps Captain H did not make quite 
sufficient allowance for the power of penetration possessed by the 
Whitworth projectiles, but that is a circumstance which leaves the 

a of the present controversy almost unatiected. 
Japtain Sherard Osborn cleared up this point decisively in the 
letter which he addressed to us a few days ago. Nobody can doubt 
that uader certain given conditions cannon-shot may be now 
and then driven eee Go Sages sruene wie can be 
applied to a ship’s side, so that, in sense, it may be quite safe 








to assert that an invulnerable frigate is an impossibility, and that 
the Gloire is not such a marvel of marine architecture as our neigh- 
bours have supposed. All this, however, is beside the mark. 
question is, whether a ship thus protected is not so far less vulner- 
able than wooden ships as to a vast advantage over them, 
Admitting that guns of peculiar construction and power—such, for 
instance, as Mr. Whitworth’s 80-pounders—may, wader certain con- 
ditions, be relied upon for sending a certain proportion of shots 
through any plate armour hitherto manufactured, it does not by 
any means follow that an iron-cased ship may not still a 
superiority of its own. Mr. Whitworth himself 8 that ships may 
be built proof “ against ordinary shot,” which is tantamount to say- 
ing that they would be invulnerable on ordinary oecasions, and that 
must surely bo a great point gained. If the French have con- 
structed a frigate which can only be damaged by projectiles fired 
against it “under the proper combined conditions ”"—that is to 
say, by shot “of the proper shape, material, and weight,” dis- 
charged with “the requisite velocity” —they have certainly 
launched a most formidable vessel; nor do we see that there 
is any t mistake even in terming her “invulnerable,” so 
long as it remains probable that she would not be encountered 
by the only weapons capable of inflicting a wound. Assuming, 
for example, that the gun required for penetrating the sides of 
an iron-cased ship must be a heavy ritied 

flat-headed projectile of specially hardened material, 
further argument to show that the sides of such a ship would be 
practically impenetrable to amy guns now in use in our navy. When 
the Channel Fleet’ has veem supplied with Whitworth's 80-pounders 
the case may be altered; bat when is that likely to happen, and | 
what would be our position im the meantime ? 

For ourselves, we incline more and more to the opinion that the 
relative powers of ships’ ordnance and ships’ armour, notwithstandin, 
the injudicious privacy with which the experiments were conducted, 
may be reg: as pretty well established. We believe that both 
Armstrong and Whitworth guns will rate iron sheath but 
not invariably or with effects infallibly destructive. We believe, 
too, notwithstanding Captain Halsted’s dovbts on the point, that 
our solid 68-1b, shot within a certain range would prove equally etfi- 
cacious, and probably a flat-headed bolt from a ritled canuon would 
be the most formidable projectile of all, as combining the two 
requisites of velocity and shape. A round shot from the smooth- 
bored gun has the greatest velocity at the gun’s mouth, and for a 
short range of 2U0 yards or so, but after that rapidly fails, A bolt 
from a ritled gun has less velocity at first, but retains its velocit 
unimpaired over a much longer range. Moreover, when the bolt is 
of a pointed or conical form it is apt to stick in the target like a dart 
or arrow, and to cut only a clean hole, easily plugged, even when it 
goes right through. A round shot, on the other hand, being less 
ormed for penetration, is leas likely to enter the ship's side or target, 
but it produces a still more destructive effect by smashing everythin, 
before it, and driving iron and wood together in deadly splinters a 
through the vessel. This will show the meaning of Mr. W hitworth’'s 
* flat-fronted projectiles,” which are itcnded to combine the effects 
of round shot with the range of th: elongated bolt, aid to shatter a 
ship's armour from a distance, instead of merely piercing it or 
sticking iu the plates. Now, we ave ready to admit that all these 
assumptions are maintainable; that am irom-case. ship can already 
be riddled by a 68-pounder at 200 yards, ov pierved by an Armstrong 
bolt at three times that distance, and that by and vy a Whitworth 
bolt may be forthcoming with powers more destructive still. ‘This, 
however, still leaves the main question where it stood before. We 
have got 68-pounders, in greater or less numbers, on most of our 
heavy vesseis, but it is by no means certain, as Captain Halstcd 
observes, that they could be brought withia point-blank range of an 
iron-cased enemy. We have at present but few Armstroug guus 
availaile for the navy; and we bave, we believe, no 80-lb. Whit- 
worths in our stores, It follows, therefore. that an irou-cased frigaie 
would be practically unassailable under any but exceptional condi- 
uons. Unless ber antagonist carried rifled cannon, she would be 
absolutely safe if she could keep more than 200 yards off, and even 
against rifled cannon, which are rather in the clouds at preseat, she 
would retain a eonsiderable advantage. 


Mr. Whitworth, however, undoubiedly brings the controversy to 
@ point when he states that “ships which are hampered by the 
weight of enormous plates, are so overburdene | that they are untit 
to carry a broadside of guns heavy enough to penetrate the armour 
of vessels plated similarly to themselves.” That is the very point 
which we raised the other day, and which it is said that the Nor- 
mandie, a siscer ship to the Gloire, has actually illustrated by prov« 
ing unable to carry her guns, The spectacle of two venele con- 
structed so powertully as to be rendered utterly powerless would 
certainly be absurd enough to put an end to the ruinous rivaly which 
produced them; but wall that be the spectacle exhivited? Of 
course, there will be mistakes made io these fabrics; but in that 
respect wooden ships have no immunity. If the Normandie is q 
failure, the Gloire, we are assured, is a success. It is affirmed that 
she is not only invulnerable, which may be reasonauly doubted, but 
that she carries a most formidable armament and steams 18 knota 
an hour—points on which there can hardly be much mistake. Here, 
then, is aship which, though “ hampered by the weight of » 
is as swift as most of our best vessels, wuich carries metal at ua 
heavy, aud possesses a considerable degree of invuinerability ta boot. 
is not that vessel, iu wuatever degree she may really be impene- 
trable to shot, an advance, at any rate, upon our own frigates and 
two-deckers? That is the true question befure the country, 


Mr. Whitworth speaks of the “eost” of the new fabrics, and the 
argument is @ fair one; but, unhappily, we cannot refuse the 
bligation if it is imposed upon us. We must, at avy bazard and 
at any outlay, retain our position on the seas, and for that purpose 
we must be possessed of the most powerful class of ships, whatever 
form such fabrics may successively take. There is a certain fact, 
however, bearing on this point, which seems to be generally over- 
looked. Be it remembered that we have always fun:is available for 
the construction of entirely new vessels. Before tue Navy Estimates 
were swollen to their present proportions, it was stated in Parlia+ 
ment, on otlicial au ty, that three ships of the line, three fri 
and three smaller v could and should be turned out of our 
dockyards every year from the resources provided, [f these 
I ces are directed to any special objects—as to gunboats, for 
instance, a few years ago,—then the reg supply falls off in pro- 
=e. but that supply or its equivalent we may always hp meng 
ow, why should not this supply take the form of iron-cased ships, 
at any rate partially, so as to keep us abreast of the rest of the 
world? It seems to be imagined that besides building iron ships we 
must also go on building wooden ones, which is ¢ ly the 6 
we made with steam ships and sailing ships ten;years ago. The truth 
is, we need only build that description of v: which at the time of 
building is the best of its kind. It looks very much as if the iron- 
cased frigate that character at the present moment, and 
the present moment therefor: is the time for adopting the invention. 
Ten years hence it may possibly be superseded, but in the interval it 
may be valuable, and that interval we cannot affurd to neglect. 











Evectrric TeLegraprn ix Inpia.—The telegraph which crosses 
the Kistna river, at Bezwarra, in the Madras Presidency, is a gal- 
vanised iron-wire rope, 14 in. circumference, and weighing, per foo 
lineal, 64 ounces. It consists of three ropes twisted together; each 
rope has seven strands or wires, one-sixteenth of an mch im dia- 
meter. It is carried from rock to rock, and fastened to large posts 
of teak wood, built into a rock at about 400 feet above the surface 
of the water. ‘Lhe distance between the two points of support is six 
thousand feet, without any intermediate connection or t It 
forms a beautiful curve, and at its lowest point is about aisty fess 
above the river. It has now been up more than twelve months, aud 
the communication is very perfect. The o' telegraph wire is 
three-sixteenths of am inch in diameter, and per foot run, 
8} ounces. It is all galvanised.— Builder. 
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AULDS FEED-WATER APPARATUS. 


PATENT DATED 107TH FeBrRuAry, 1860. 


WILL riasinls. 





Tuts invention of Mr. David Auld, of Glasgow, relates, to a 
certain extent, to an invention patented the 21st A ril, 1859, and 
consists of an aut tic I 1 arrangement for the efficient sup- 
plying of steam boilers with water, so as to insure both a plentiful sup- 
ply and certainty of action. A combined steam and water chamber or 
vertical cylinder is fitted up in convenient contiguity to the boiler, 
to be ap peer with feed water. Within this chamber is a float, the 
spindle of which works up through a stuffing box in the cover, its 
projecting end being connected to a chain or cord passed over an 
overhead chain pulley. The other end of the chain is connected to 
a short link 4 in which a lateral stud pin is fitted, and to which 
is hung a balance weight. The lateral stud pin is inserted into a 
longitudinal slot in the free end of a lever communicating with a 
stop-cock or valve, which is fitted up quite independent of the steam 
and water chamber. At the bottom of the chamber are two 
opposite ports or thoroughfares, One of these ports is in communi- 
cation with the feed water reservoir, and it is fitted with a valve 
opening inwards. The other port communicates with the boiler, 
into which it opens below the water level, and it is fitted with a 
valve opening outwards. In the cover of the chamber is a third 
port opening into a pipe which passes ‘| to the independent 
stop-cock or valve hereinbefore mentioned. ‘This stop-cock or valve 
has a pipe communicating with the steam boiler, the dip of the pipe 
into the boiler being predetermined to suit the desired water level. 
The key or spindle piece of the stop-cock or valve is formed or fitted 
with a differentially shaped disc piece, and to this disc piece on one 
side the further end of the slotted lever before referred to as being 
worked by the float in the steam and water chamber is jointed. The 
disc piece also carries an adjustable set screw, to act as a stop for 
the lever. A second adjustable set screw is fitted upon the disc piece 
on the opposite side of the point of connection of the float lever; 
this set screw being contrived so as to come down and bear upon the 
lever when the stop-cock key or spindle is turned over in that ¢cirec- 
tion. The opposite side of the disc piece of the stop-cock or valve is 
formed with a double segmental slot, each section of which slot is 
fitted with an adjustable lateral stud. To this segmental piece is 
attached a weighted tumbling lever. The disc picce is loose upon 
the key or spindle of the stop-cock, and it operates upon it through 
the medium of a short lever arm carried by the 4° As the water 
enters the steam and water chamber, it causes the float to rise, and 
the chain connection thus necessarily depresses the free end of the 
slotted lever, thus turning round the disc piece of the stop-cock 
until the weighted lever passes the centre onl one of the pins in the 
segmental slot strikes against the lever arm attached to the key. 
This action opens the stop-cock, and if the water in the boiler is 
below the proper level, that is, if it has left the dip pipe of the 
stop-cock uncovered, steam at once rushes from the boiler and passes 
into the steam and water chamber. The influx of the steam closes 
the ingress valve of the water in the chamber, and the pressure in 
the interior of the chamber being thus balanced or put in equilibrio 
with the pressure in the boiler, the feed water flows freely into the 
boiler. The float in the steam and water chamber then again de- 
scends andthe stop-cock is turned round again to its original position 
in readiness for a repetition of the action. The connection between the 
float action and the steam valve may be made in various ways. To 
enable this apparatus to operate when the steam is down in the 
boiler, all that is necessary is to fit up a separate float in the boiler 
and connect it with the valve, regulating the admission of the 
feed water from an overhead reservoir, so that a proper supply of 
feed water will —— be kept up = independent of the steam 
action. In this case the boiler float is itself the regulator of the 
feed water level. 
Fig. 1 is a partially sectional elevation of one modification of thig 




















invention; Fig. 2 is an end view, taken at right angles to Fig. 1 
and Fig. 3 is a plan corresponding to Figs. 1 and 2; Fig. 4 is a ver- 
tical section of one of the valvular arrangements; Fig. 5 is a front 
view, and Fig. 6 a vertical section of an arrangement for admitting 
steam to the feed water chamber or reservoir by self-acting means. 
The water, as it flows from the supply tank or reservoir, passes 
through the inlet pipe A into the valve box B. In this box B is 
fitted a valve similar to that shown at Fig. 4, which is a vertical 
section of the arrangement, the convex surface of the dished valve 
rests upon the valve seating, which is fitted in a tubular openin, 
under the vertical portion of the box, as shown in the section. 
Figure. The spindle C of valve in the box B passes out through a 
stuffing box on the upper part of the box, and is jointed to the chain 
D, which passes over the pulley E. The bearings of this Fyn are 
carried in a pair of standards, which are bolted to a pillar F, or other 
convenient support arranged near the boiler G, the upper portion 
only of which is shown in the engraving. The other extremity of 
the chain E is attached to the of the float H, the rod passing 
through a stuffing box arranged on the upper part of the boiler. In 
this way the valve in the box B is controlled by the position of the 
float H in the boiler, and when the valve is raised the water flows 
into the contiguous check valve box I, which is connected with and 
arranged parallel to the inlet valve box B. The box I is similar in 
its arrangement internally to that delineated in Fig. 4, but in lieu of 
the valve there shown a spherical valve is used, which is guided in 
its rise and fall by means of feathers converging towards the valve 
seating. The valve in the box I is hollow, and is made sufficiently 
light to be raised by the ingress of the water through the valve box, 
but upon its descent on the valve seating the return of the water is 
prevented, the valve thus serving to check or control the backward 
flow. From the valve box I the water flows through a T-shaped 
union pipe J into the chamber K, which is, by preference, a cast-iron 
vessel of a cylindrical figure, with a movable cover bolted to the 
upper part. A float L rests on the water contained in the chamber 
4 the rod of which passes out through a stuffing box in the cover, 
and is connected to a chain M. This chain is carried over the pulley 
N, the spindle of which is supported in standards on the pillar O; 
the latter being bolted down to the cover of the chamber K. The other 
extremity of the chain M is connected to a link P, to which is 
pendent the counterweight Q; the position of the float L in the 
chamber K consequently affects in a corresponding degree that of the 
link and counterweight. Steam is admitted to the chamber K from 
the boiler, so as to maintain an equal pressure of steam on the sur- 
face of the water in the chamber K as in the boiler. The steam 
passes from the boiler G by the pipe R, which enters the chamber K 
through the cover, and midway in the vertical portion of the pipe is 
fitted a self-acting arrangement for controlling the admission of steam 
to the vessel K. 

In Figs. 1 and 2 the front and end views of the steam cock are 
shown; and Figs. 5 and 6 are detached front and sectional views of 
the same. The casing of the steam cock S is bored out internally of 
a conical or trum figure; the cock T extends out beyond 
the casing, and has fitted to it a tubular boss U, which is secured to 
and moves with the cock by means of the screwed arm V. Upon the 
cylindrical portion of the U, between the lever arm V and the 
se S, is fitted the forked cas W, in the diverging arms 
X and Xj, of which are two adj lie screws. soning. 
carried loosely on the tubular of the boss U, below the arm X;; 
segmental plate, ‘This part ef the apparstas is formed with & 
segmen apparatus with a 
laterally projecting rod, | ah is carried the counterweight Y, 

ey Fp heed hy gt DT yt 4 
hich are Atted the adjustable pins Z. The part W is connected to 
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the link P by means of the lever a, which is centred on a stud 
between the diverging arms, the upper portion of this lever is slotted 
as shown in Fig. 2; it passes between the sides of the link P, to 
which it is connected by a pin. When the float H in the boiler sinks 
by reason of the evaporation of the water, the valve in the box B 
is opened, and the water flows into the chamber K, and raises the 
float L, the upward motion of which causes the descent of the 
counterweight Q. In the downward movement of the link P the 
leve" «@ presses against the screw in the arm X, the descent of which 
raises the weight Y until it reaches the vertical position, on passing 
which it suddenly falls over and opens the steam cock T, which pro- 
duces an equilibrium of pressure in the boiler G and the v K. 
In this position of the several parts the water flows through the 
union pipe J into the valve box 4, which is similar to the check 
valve box I, excepting that it is arranged in the opposite way. The 
water enters the inlet pipe, raises the spherical valve, and flows down 
the feed pipe c, which is carried down to the lower part of the boiler. 
The arrangement of the check valves in the valve boxes I and 5 
prevents the return of any water or steam in the direction of the 
vessel K or the inlet pipe A. As the water in the vessel K flows out 
into the boiler, the weight Q ascends, the pressure of the lever a 
against the arm X1 causing the weight Y to fall over on the opposite 
side when it passes the vertical position, and so shuts the steam 
cock. The steam pressure being now removed, the vessel K is 
ready to receive a further supply of water, which is introduced when 
the float H raises the valve in the box B. In this way the vessel K 
is continually replenished, and the boiler supplied with a uniform 
feed of water proportioned to its evaporative power. 





Tue Great EasterN.—We extract the following from the New 
York Times. Judging from very strong language used towards Mr. 
Cox, whoever he may be, and which we omit on the present occasion, 
he is decidedly unpopular over the Atlantic:—‘“ The latest forei 
advices announce the intended return of the Great Eastern to thi 
port, her day of departure from England having been fixed for 

t. 17th. Upon what errand of commerce the great ship thus comes 
to us, at a season of the year so unpropitious for business, we are ata 
loss to conceive. Possibly the proprietors reckon upon the negotia- 
tions of Mr. Lindsay to procure a continuance of that exemption 
from the penalties of our coasting laws which they found so 
profitable during the summer. Perhaps New York is selected as a 
port of call between Mr. Dudley Mann’s still nameless harbour on 
the Chesapeake and Milford Haven. Perhaps, again, a series of 
winter excursions to the tropics, the passengers finding themselves, 
and not finding the invisible Yates, may be contemplated. In any 
event, upon one thing New York has a right toinsist. Let the Great 
Eastern by no means bring back to us Cox. Let Cox be left in 
Cocaigne. Cox has no Box waiting for him in New York. The 
community demands that the gates of the harbour be for ever barred 
against Cox. The bar which will admit the Leviathan so easily is 
become morally impassable for Cox and his directors. Of them, as 
connected with the great ship, we feel as Mr. Emerson impolitely 
felt of New Hampshire and her sons, that— 

‘God cursed the lofty land with little men; 
Small bat and wren house in the oak.’ ” 


New Mernop or Sutpuvrine Vines. — M. Mercieul, a land- 
holder of La Tour St. Gelen, in the department of Indre-et-Loire, 
has addressed a note to the French Academy of Sciences on a new 
plan of his for applying sulphur to vines, in order to protect them 
from the oidium. aving selected a certain number of vines which 
had last year been unrelentingly attacked by the parasite, so that 
they had not yielded a single grape, he divided them into two 
proups, one of which was reserved for treatment, and the other to be 
eft to itself. About the beginning of August last the oidium om 
to appear on both groups; on the 16th M. Mercieul began his 
experiment. He removed about one foot’s breadth of the soil all 
round each of the stems of the first group, taking care not to 
deeper than the first filaments of the roots. This done, a good handful 
of sulphur was sprinkled into the cavity, by far the greater part 
being made to fall upon the stem; after which the earth taken 
out was put in again. On the 20th of September following the 
vines of the first group were in a state of excellent aealth. 
They had not, indeed, lost the little oidium they had before 
the experiment, but it had not spread, and there was every 
reason to believe that the grapes would come to maturity. As for 
the plants of the second group, ue A were as badly attacked as the: 
had been last year, and very probably would Pra uce no fruit. M. 
Mercieul recommends winter as the best period for applying his 
method, which he explains on scientific grounds. Is the grape- 
blight, he asks, a local or general disorder?—that is, does it only 
proceed from the precise bunch on which it manifests itself, or is it 
the result of a general vitiation of the sap? In the former case, 
the mere local application of the sulphur would be sufficient to check 
the yy but it notoriously is not, and sulphuring only succeeds 
when the brimstone has been applied with an unsparing hand, so 
that a quantity of the substance is, apparently, lost by falling on 
the ground and around the stem. But, argues our inventor, this 
profusion transforms the local treatment into a general one—hence 
its success. Now, applying sulphur to the stem and roots is a 
general treatment, and is preferable to local aspersions both as 
regards economy and efficacy. 


LauncH OF THE SENTINEL.—This vessel was launched from the 
ag of Messrs. Palmer Brothers, at Wellington Quay, on Saturda 
¥ having been built by them under the superintendence of Mr. J. 
F. Spencer, of London. The vessel is 600 tons burden, 192 ft. in 
length, 24 ft. in beam, 15 ft. deep, and has comfortable accommo- 
dation for eighty passengers, exclusive of crew. It is a well-known 
fact that, in the majority of cases where iron vessels have suffered 
shipwreck, the weak point is their bottom. The Sentinel, like the 
Great Eastern, has been furnished from stem to stern with two 
bottoms, so that although the outer bottom were broken by acci- 
dental contact with rocks, the safety of the ship would not be seriously 
compromised. By the peculiar arrangement of the plates greater 
longitudinal strength has been secured for the ship than is 
by any ship of her size afloat, and this has been done without any 
sacrifice of tonnage. One of the greatest difficulties in the con- 
struction of ships with double bottoms, viz., the water-tight joint 
at each side, has been successfully overcome by the practical skill of 
Mr. a the a and energetic superintendent and 
manager of the Messrs. Palmer’s building yard, and the other 
arrangements and contrivances for increasing the longitudinal 
strength of the ship are the production of the intelligence and 
ingenuity of Mr. Rocncee, the architect of the vessel. Para- 
doxical as it may appear, this gentleman has actually strength- 
ened the Sentinel by sinking the deck-house below the main 
deck, and our practical readers know that as vessels are 
usually constructed it is almost impossible to pensate for any 
breakage in the line of deck. The saloon, or principal cabin, is 
placed midships, and is only a few feet lower than the main deck, so 
that the usual inconvenient mode of descending or ascending from 
the cabin is done away with. The saloon is lighted from the deck 
above by a handsome arched light, and this deck forms a pleasant 
promenade for the saloon passengers. It is on this deck, too, that 
the vessel is steered, the wheel being connected with the rudder by 
connecting-rods. By this arrangement the steersman occupies the 
highest point on the vessel’s decks, and is always within easy hearing 
distance of the captain. There is also an auxiliary wheel placed in 
the usual position, which can be used in case of emergency. The 
engines, which are 100 nominal horse we, are being constructed 
by Messrs. R. and W. Hawthorne, on Mr. Spencer’s patent. They 
are similar to those of 400-horse power which Mr. Spencer has 
designed for the two new mail steamers for the Canadian ail Com- 
pany, and it is expected that these engines will require less than 
one-half the usual amount of fuel for the production of a given 
power. We believe there are no fewer than ten patents in her, and 
we look forward with interest to the period when oy ee 


toa test. Meantime we wish her all success.-Vew- 
iat aa 
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J. S. (Hull.)—There is not any novel proposition in your note. AU the axioms 
known. 


are well " 

Constant READER —_ pe coal named by you is not usually 
sprinkled before using. ‘e do not know of any record of experiments on the 
subject, but we will make an inguiry for you. 

Vero (Leeds.)—You will find full directions for selting valves in almost all of 
the engineering pocket-books, and in Templeton’s Companion. 





STONE-BREAKING MACHINES. 
(To the Editor of The Engineer.) 

Sir,—In answer to your correspondents *‘ R. and B., ” I beg to say that 
there are no stone-breaking machines in this country (patented); but I 
saw such a machine at work in Liverpool two years since, where, I 
believe, several are used, but they all do exceedingly slow work, and to no 

ju) 


real purpose. 

The most efficacious mode of breaking stones is a chemical process, by 
which the stones are first heated and then split by the action of sulphur. I 
believe this process is adopted by T. Bennett and Son, of Worcester Wharf, 

Longsight, October 3rd, 1860. R. 0. 
[We have forwarded to the gentlemen who made the inquiry other replies with 

which we have been fa ] 





AMMUNITION. 
(To the Editor of The Engineer.) 

Sir,—I this day deposited in the South Kensington Museum, mechanical 
department, an elongated shot and shell, adapted to my 4-pounder oval-bore 
iron-ship gun. The shot is of malleable iron : in length, two diameters 
of the bore, having two wings of teak wood projecting from a slot in the 
shot, corresponding with the turn in the rifle. The shot, passing through the 
bore of the gun, works onits wooden wings, which naturally contains an oil 
that lubricates. 

The shell may be charged with liquid fire, and is on the self-moulding 

rinciple, resembling the fore of an arrow cut across its shaft, about 
half an inch from its hollow iron head or pile. This cut-off head of an 
arrow, adapted as a shot for a rifle, I have been using for the last forty 


years, J. Norton. 
Rosherville, October 2nd, 1860, 








BOTTOM v. SURFACE TELEGRAPHY. 
(To the Editor of The Engineer.) 

Sir,—I regret that my time is so limited that I cannot enter into alengthy 
controversy with your persevering co: ndent ‘‘H. K.,” but there are 
one or two questions I should like to him, and which, unless satisfac- 
torily answered, will show at once the impracticability of his system of 
surface telegraphy. 

Ist. In crossing a vast ocean, how is he going to withstand the irresistible 
force of the great tidal wave ? 

2nd. How is he going to overcome the currents of the Atlantic, the Gulf 
stream on the one side, and the return on the other side? 
3rd. As surface cables are only applicable to deep water, and as all cables 
have hitherto failed in shallow water, how is the system of surface tele- 
phy to prove a preventive to those numerous failures which have 
thrown such a cloud over the whole science of submarine tel y? 

I recollect h of a young lady who thought that les should be 
supermarine in place of submarine ; and proposed the Rock of Gibraltar and 
the summit of Chimborazo as two very eligible spots for the suspension of a 
transatlantic su e cable. The idea, , Was novel, and very 
neoteric. I cannot say the same of “‘ H. K.’s, ” because I recollect a certain 
Major Oldenshaws, R.A., in the autumn of 1858, proposing a similar system 
in the columns of the Times. The gallant jor suggested comp 
corks as the proper material to secure the ee ee to the ropes. 
a has not gone so far. He gives us no of the construction of 

cable. 


However, if the system of surface is not as novel as that of supermarine 
telegraphy, I must confess that, at nt, I look upon it as equally chime- 
rical and Utopian. I shall be glad if it can be proved otherwise ; and satis- 
factory answers to the above questions will materially assist your indefati- 
gable correspondent in demo that ‘‘surface cables will do, and 
ocean telegraphy will yet, by their means, be crowned with complete 
success 80 soon as these are adopted.” I can only say, I don’t believe it. 

London, October 3rd, 1860. —— Borrom, 

PRESSURE GAUGES. 
(To the Bditor of The Bngineer.) 

Sir,—Permit me toask the opinion of some of your correspondents on the 
following case of two pressure gauges :—I bought what I supposed to be a 
best make 6-in. metallic gauge, to indicate up to 80 lb. per square inch. On 
testing it by the safety valve it showed as follows, viz :— 


Pressure Gauge. Safety Valve. 
Ib. Ib. 
15 ee se ° 23 
20 we ce oe ee 31 
27 0 ee ee e. 40 
34 ° 50 


RO ee Pe a ee oe ee 
or 20 lb. short of the real pressure in the boiler. I then tried a mercury 
gauge that had just been refilled. The indications were as follows, viz. :— 


Pressure Gauge. Safety Valve. 
Ib. Ib, 
3 ae ae ee 5 
7 oe 00 oe oo ee 0s 10 
11 co ee ee ee 15 
7 66 6s 30 68 6 te." On. oe: oo 6 oe) OD 
18 os OF Ce 4s oe #2 o8 co “6 Oe ee 
22 oo +. 06 08 90 oo Ce oe oe os of 
26 eo 00 0c ce 00 00 oe ce co cf co 86 
30 0 ©0 ce 60 cc 6 ce es_es cc co @ 
40 ° 50 


or 10 Ib. short of the real pressure in the boiler. The diameter of the 
circular safety valve is 1 3-16th in., or 1 square inch in area; and in order 
to be as correct as possible I removed the lever and applied correct dead 
weights, adding 5 Ib. for each observation. The steam was allowed to blow 
off freely, and the valve is one of the best make, and acts freely. 

I would ask if, under the circumstances, both gauges are not wrong, as I 
take it the safety valve indicated the correct pressure in the boiler? The 
metallic has been returned to the agents, and “ they say they will not 
believe that the ree is wrong.” H.C. 

September 27th, 1860. 

OPTICS. 
(To the Editor of The Engineer.) 

Sir,—When some e iments as to the relative intensity of white, 
red, and green lights, the following curious optical ph Pp d 
itself, and (with your permission) I should be glad if some of your scientific 
readers would explain its cause, 

The accompanying sketch will assist you. A, A, are two lamps; B, B, is 
a board, placed vertically, and striped riwnrr red, white, blue, and 
yellow ; C is a rod suspended in front of B, B; D is something to separate 
the two lights ; E is the beam of red light ; F is the beam of green light ; G 
is the shadow of C projected from the green light ; and H is the shadow of 
C projected by the red light, 
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October 2nd, 1860. 
IRON-PLATED SHIPS. 
(To the Editor of The Bngineer.) 

Sir,—An essential condition to render iron-plated vessels invulnerable to 
shot or other projectiles at short ranges has been overlooked. 

I propose that cotton or other like material—rendered fireproof, and sub- 
mitted to powerful hydraulic pressure to the thickness of, say, 1 ft.—should 
be placed between the plates and the sides of the vessel. 

The property of compressed cotton being slightly elastic, would, in a great 
measure, break the force of the projectile, therefore allowing of the use of 
much lighter plates. At present those of 4} in. thick, from their great 

t, necessitate the construction of such immense sized ships—like the 
Warrior and Black Prince, now being built. 

In iron-coated timber-built ships, the cotton would prevent the splintering 
of the wood, which is more destructive than the projectile itself. 

It is a question whether 1 ft. of a cotton, or junk itself, could 
be penetrated by any projectile at point-blank range ; in that case much 
lighter plates might be ee these being necessary merely to keep the 
compressed c mate: intact. 


I have communicated these ideas to the Admiralty, and I trust a t 

will be made, in order to test the resist of Pp d cotton, or other 

similar material, to the action of projectiles discharged from the most im- 

proved ordnance. Rosert H. Coutyer, M.D. 
Beta House, 8, Alpha-road, N.W., Oct. 4th, 1860. 











STEAMSHIP RESISTANCE, 
(To the Editor of The Bagineer.) 

Sir,—It appears that Mr. Armstrong agrees with the basis of my last 
letter and ees forward one of the Admiralty trials of the Flying Fish 
(No. 6 experiment) ; but, as you have, no doube observed, my letter was 
written in opposition to Mr. Armstrong’s opinions on force, which he 
ap not to notice. 

gave an example of a locomotive, because the velocity of this machine 
is greater than that of a steamship, and the effect of force can thereby be 
better tested. 

Mr. Armstrong asks how I reconcile ‘‘ 1,865 foot-pounds as the equivalent 
of a steam pressure of 1 }b.” The figures in my last letter are my answer, 
let Mr. Armstrong refute them. 

The velocity of 60 lb. steam flowing into the atmosphere, friction being 
neglected, is— 


P P 
v = 96 Ss hyp. log. 5 


where v = velocity, P = 60, p = 15, w = ‘142656 Ib., the weight of one 
cubic foot of 60 Ib, steam ; also— 


P:059 059 
v = 73005 2? 

The first value of v is derived on the su; tion that steam, during expan- 
sion, obeys the law of Marriott ; the second is derived from the law of expan- 
sion, agreeing with Regnault’s experiments, and is here made public for the 
first time ; it is entirely new, so far as I am aware, and does not differ materi- 
allyfrom the first. 

work accumulated in a 1 lb. weight after falling through 100 ft. » 
100 foot-pounds, and m as a necessary q » P 
secant eied to that m4 and is in accordance with that portion 
of my letter quoted by Mr. Armstrong. 

I shall feel obi if Mr. Armstrong will answer the objections to his 
views on force, which I raised in my last letter, for on this one point all his 
theory of a depends. 





I may observe t, although I stated that the “maximum velocity” 
takes place when “the sum of the resistances are equal to the mean 
ressure in the cylinders,” it does not follow that V2 a =p where 

= velocity of ip, @=area of mid-section, » = total pressure in 
cylinders. 


If this was the theoretic law, the power of V would always be a fraction 


above the second in practice, owing to friction, &., but could never be less 


than that power, which I will endeavour to show in my next from the trials 
published by the Admiralty. T. B. 
London, ber 4th, 1860. 
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THE CORT CASE. 

On the part of Mr. Richard Cort we beg to thank those of our 
readers who have so kindly responded to the appeal we have made 
on his behalf. The amount contributed will be of great service to 
him; but as we believe there are many who intend to assist him, 
but from various causes—as absence, business pressure, &c. &c—have 
been hitherto prevented from remitting to our publisher, we may 
add that further sums sent direct to Mr. Richard Cort, at his house 
at Croydon, will be thankfully received by him. We have inserted 
in another column a communication on the subject from Mr. Cort. 
It certainly cannot be denied that he has some legitimate claim, in 
his present circumstances, upon the consideration of our manufac- 
turers, ironmasters, &c. 
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Ir naval and military matters are just now finding what 
some may consider too frequent consideration in our 
columns, it is only because they are occupying a very pro- 
minent place in the public mind, and because, , such 
matters are every da: Doseuning more and more the subjects 
of engineering study. Engineers must henceforth have 
much to do with war ships, much to do with cannon and 
other fire-weapons, and, if we mistake not, much also to 
do with fortifications of every kind. The very last im- 
provement of importance which has been made in the art 
of fortification consists in the émployment, as suggested by 
Captain Tyler, R.E., of huge inclined slabs of iron before the 
arches of what are known as the “ Haxo-casemates” of bat- 
teries, for the purpose of opposing to the fire of besieging 
armies parapets of the least destructible character ; and it 
is impossible to doubt that iron-faced fortresses will speedily 
follow the resort to iron-cased ships. 

Mr. Fergusson’s system of fortification has for years past 
attracted much notice. His models, exhibited in the Great 
Exhibition of 1851, and his work on the “ Perils of Ports- 
mouth,” published in 1852, secured general attention for 
his plans, and have recently borne other fruit for him, first 
by —. a place on the Royal Commission for Con- 
sidering the State of the National Defences, and subse- 
quently by obtaining fo: him a permanent appointment in 
connection with the fortifications of the country. His 
system dates, as we have intimated, from several years 
back; but about the middle of last year his plans were 
again put forth in a very prominent way before an as- 
semblage of naval and military gentlemen at the Royal 
United Service Institution, On that occasion Mr. Fergus- 
son repeated his original proposals, and said that, notwith- 
standing all that had passed during the Russian war, he 
saw no reason whatever for altering his views, but, on the 
contrary, much that confirmed him in them more and more, 
Ramparts of earthworks, raised tier on tier, are the 
characteristic feature of his plans, and he claimed for them 
a great any in all respects over batteries of masonry. 
In the address already referred to, he instanced the sieges 
of Bomarsund, Silistria, and Sebastopol as confirmations of 
the excellence of his principles, That at Bomarsund, he 
said, was entirely a siege of a masonry fortress, and that 
was knocked down in a shorter time than any fortress of 
the same importance was ever destroyed before. At 
Silistria, on the other hand, a little earthwork, called the 
“ Arab Tabia,” resisted longer than any earthwork had 
ever done before, and eventually beat off the enemy. The 
siege of Sebastopol was also claimed by Mr. Fergusson 
as a proof that a great power of artillery, mounted, not on 
masonry, but on earthworks, was potent for all desirable 
ends. Refore bringing his plans forward again, Mr, Fer- 
gusson waited for details of these several sieges ; but as he 
was pressed to renew the discussion of the subject before a 
military audience, and as the subject last year 
great interest, he consented to waive all objections and re- 
open the question. We must not omit to say, however, 

t another circumstance powerfully induced him to come 
forward again. ‘“ Recently,” said he, “ we have had a 
complete revolution in fire-arms. ‘ Brown Bess’ has been 
abandoned, and an improved rifle has been put into the 
hands of all the soldiers of Europe, Artillery has, within 
the last twelve months, been entirely revolutionised 
through the exertions of various ingenious gentlemen, but 
especially wy our countryman, Sir William Armstrong; so 
that in all future wars artillery will be a very different arm 
towhatithasbeenbefore. . . . Imperfect arms are now 
superseded, and I am convinced that the old system of 
fortification must be abandoned also, I believe that many 
artillery officers who were inclined to oppose me on former 
occasions have come round a good deal to my views.” The 
reader of these observations will find it difficult to believe 
that the man who spoke thus in May, 1859, could ay as 
Mr. Fergusson has recently spoken in 1860, Yet it is 
beyond question that at the same institution Mr. Fergusson 
in May last said:—“ Since 1851-2 a complete revolution 
has taken place in artillery, consequently a complete 
revolution must take place in defence, Whatever was 
good in 1850 cannot be good in 1860; and if my plan was 
a good system of fortification in 1850 it must be a bad one 
now. The whole system of gunnery has been revolutionised, 
If I were to propose a system now, it would be entirely a 
new system, a new project altogether.” 

The occasion of this recantation was the delivery of a 
most elaborate and searching criticism of the Fergusson 
system of fortification, by Captain Tyler, R.E. But, viewed 
in the light in which public recantations are ordinarily 
viewed, nothing can excuse, nothing can even greatly 
extenuate, the conduct of Mr. Fergusson in this business. 
To bring a system of defence forward one year because 
great chagges in artillery had occurred, and to renounce 
it the next year precisely for that very same reason, would 
certainly, under ordinary circumstances, be to trifle with a 
matter of the utmost moment. We know the answer Mr, 
Fergusson will make to this. He will tell us—as he told 
Captain Tyler—that the whole principle on which his system 
is based is that of separating the offensive works of fortifi- 
cations from the defensive. And it is quite true that in 
his ’59 address he pronounced the real defect of the present 
bastion system to be that of providing only for “ passive 
defence”—all its ramparts being designed, and all its guns 
placed, to flank ditches or escarpes and bits of ground in 
the immediate vicinity of the fort, to the total neglect of 
active defence. It is equally true that he then oy ene 
to separate the two elements entirely, by making his flank- 
ing or passive defence one thing—as simple and efficacious 
as possible; and then, having done this, preparing in its 
rear a field for his artillery, so as to enable it to compete on 
equal or superior terms with the artillery of the attack, 
But it does not , that, if this be the essence of the 
system, it is Mr, Fergusson’s system atall. Captain Tyler 
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states—and, indeed, every reader of the works of Colonel 
Humfrey, Sir Howard Douglas, and other writers on 
fortification, must be aware—that the employment of one 
set of guns for flanking purposes, and of a quite different set 
offensive use, has been resorted to in all the recent fortresses 
of Germany. Whether this arrangement will or ought to 
become general is doubtful, because we may yet, by the 
use of iron and by other means, be enabled to render our 
ramparts and parapets so strong that we may confidently 
provide for the employment of all our guns for offensive 
purposes, and thus reduce the whole art of fortification to 
its simplest possible form. But whether it become universal 
or not, it can scarcely be said to belong to Mr. Fergusson ; 
still less can it be said to constitute the essence of his plans. 
That essence we should rather say consists, not in the 
separation of the defensive and offensive armaments, but in 
such an enormous development of the offensive as would 
enable the besieged to beat off the enemy before a flanking 
fire could be rendered necessary. ‘This, we hesitate not to 
say, is generally held by military engineers and writers to 
be the predominant element of his proposals. ‘“ Mr. Fer- 
gusson imagines,” says Sir Howard Douglas, “ that, by the 
superiority of his artillery, he can reverse the military 
maxim hitherto received, and render the powers of defence 
superior to those of the attack. His argument is, that, in 
the attack of a place fortified with bastions, the besieger 
may select a spot for a battery, suppose of ten guns, where 
only one gun in the fortress can reply to it; while, in his 
system, he can always bring ten, or even a greater number, 
to oppose such a battery.” We hold that this view of Mr. 
Fergusson’s main propositions is a just one, and does not 
admit of contradiction, even by the proposer himself. In- 
deed, in his own address last year he puts the case in almost 
the same words. “Is it true,” he asked, “as has been so 
often stated, that, since the invention of gunpowder, the 
art of attack must be superior to the art of defence? My 
own conviction is, that all the conditions of the problem 
may be altered, that the defence may be made superior to 
the attack, and that the whole difficulty has arisen from a 
false system, from pursuing an erroneous path, and neglect- 
ing any reference to the first principles of the science.” 

This being, as it in truth is, the vital part of Mr. Fergus- 
son’s proposals, the employment of carthworks, tier over 
tier, naturally and almost necessarily grew out of it. Fore- 
seeing that it would be impracticable to oppose even gun 
for gun to the besiegers on a single rampart, and still more 
so to bring an overwhelming fire against the attack, he 
proposed to meet the difficulty by placing two, three, four, 
or more ramparts of earth, oue behind and above the other, 
by which means, he believed, “ even a very small fort may 
be able to point a greater number of guns at any given 
spot than the besigers can from their space point at the 
fort.” We do not see that this is necessarily the case, because 
it appears to us that to whatever extent the defending 
force can multiply its fire by means of raised batteries, 
the attacking force can also multiply its fire to a like ex- 
tent by means.of batteries sunk in the ground, one behind 
the other. If we mistake not, this is the very view of the 
subject which Sir Charles Pasley has all along taken, and 
in the light of which he has condemned the Fergusson 
system as erroneous. But Mr. Fergusson has either not 
considered the matter in this way, or else has thought our 
objection invalid; and, in either case, has manifestly re- 
tained, until very recently, his belief that by aid of succes- 
sive tiers of earthern ramparts—“ two, three, four, or 
more”—any attacking artillery may be overpowered. And 
this, as manifestly, constitutes the great characteristic fea- 
ture of his system. 

But, whatever Mr. Fergusson’s great and vaunted system 
may have been, it is now gone—or if not gone, dwindled 
down toa _ small and unoriginal affair. How, it may 
well be asked, has this great change been brought about ? 
We believe there is an auswer to thivof a better kind than 
that which Mr. Fergusson himself has assigned. It was 
not, we suspect, the Armstrong gun alone, or chiefly, that 
blew his many-tiered earthworks away ; nor was it even 
the crushing fire of Captain T'yler’s criticism. Mr. Fergus- 
son has spent, as we have already intimated, many months 
in pursuing, with his brother commissioners, a close inquiry 
into the details of fortification in the light of modern dis- 
coveries, inventions, and anticipations ; and we doubt not 
he has felt—as so many of our readers must have felt ere 
this—that the day for resisting shell fire with either wood, 
or earth, or granite, is past, and that iron, and iron alone, 
is fit to form our bulwarks for the future—as we have 
already hinted in the first paragraph of this article. We 
believe the Armstrong gun is but a toy when compared 
with the artillery which we shall shortly see produced 
in this country. That there are difficulties in the way of 
its production we very well know; that our Government 
manufactories are at the present moment giving but 
little promise of improvement, under their existing 
management, we know equally well; but now that 
France and England have entered upon a race of 
military improvement, and the manufacture of guns has 
got largely into the hands of engineers, and of the enter- 
prising iron-working firms of this country, we deem rapid 

rogress in it as certain as the progress of time itself. 
iven at the present moment we believe that if engineers like 
Mr. Longridge, Mr. Adams, and Mr. Mallet, and militar 
men like Captain Blakely—men who have devoted muc 
thought and not a little experimentation to thesubject, and 
who are bound by no fetters of routine—were entrusted with 
the task of giving us a monster gun that would fire a 
monster shot or shell with truth to a great distance, we 
should not be many weeks without it. We mention the 
names of these gentlemen with no desire whatever of giving 
them prominence before all others, or of conveying the 
impression that they only are qualified to advance the art 
of gun-construction ; we merely give them as the examples 
that occur to us at the moment of men who have notably 
resorted to first principles in dealing with the question, and 
who may, therefore, be expected to make strides, rather 
than steps, in the way of advancing it. We hope, and 
doubt : not, there are many others like them in this 
respect. 
t is, we repeat, the pressure of imminent improvements 
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in gun-construction that has foreed the earthworks of Mr. 
Fergusson out of existence. Invulnerable iron—not of two, 
nor of four, nor even of six, but of eight or ten inches in 
thickness, in all probability—this will form our future bat- 
teries; and Mr. Fergusson, doubtless, has foreseen the fact. 
We wish, however, he had honestly and openly said as much, 
and so have saved himself from the slur which must lie 
upon his reputation until something more is said by him 
than he vouchsafed in reply to Captain Tyler. In common 
courtesy to that very able officer, be should have retreated 
from his ramparts of earth to his walls of iron, with more 
regard to military honour than we think he evinced. At 
the conclusion of his address in ’59, he invited searching 
criticism of his plans. “ What I want,” he said, “is that 
the grounds of my proposals should be sifted.” At great 

ains Captain Tyler complied with these desires, and did 
in a most elaborate, and earnest, and destructive manner, 
bestow upon Mr. Fergusson’s proposals that inquiry and 
criticism which was asked for. He did his work so 
thoroughly that Mr. Fergusson ought to have been pro- 
foundly grateful to him— instead of which, he coolly turns 
upon Captain Tyler, and tells him that he has altogether 
abandoned mi everthing that he before asked to have 
investigated, and, virtually, that he, therefore, “thanks 
him for nothing.” We must say, if men act in this manner 
when their plans have been most kindly annihilated, but 
few persons will take the trouble to destroy their schemes, 
even at their own request. 








THE FRENCH TARIFF ON IRON, 


THE subject of paramount interest to the iron trade this 
weck is the tariff annexed to the decree of the Emperor 
Napoleon, dated at the Palace of St. Cloud, September 
29th; which decree related to the “importation of mer- 
chandises of British origin and manufacture, and consti- 
tutes the first instalment of the reform in the French tariff. 
The new tariff is already in force, inasmuch as the decree 
fixes the date for the practical introduction of the new 
tariff for Monday last. ‘The list contains, besides the re- 
ductions which in this way have already taken place, the 
further ones that are to take place in 1864. These latter 
are but small in comparison with the step accomplished at 
present. The various rates in the new tariff are adapted 
to a classification which is based in general on the greater 
or smaller amount of human labour bestowed upon the 
same weight of material; or, in other words, on the cost 
of production, as far as that is possible, in a tariff which 
knows no ad valorem, but only specific duties. The tariff 
now approved is as follows :— 

TARIFF ANNEXED TO THE DECREE OF THE 29TH OF SEPTEMBER, 1869. 
1860. 1864, 
per per 
100 kilos, 100 kilos. 
f. © . 
oo. Free 
Free 


Free 
Free ... 


250.. 2 0 


Tron ore ove aes ‘ee oe ws 
Dross of iron and smith’s dross ... eve . 
Raw iron in massy state; broken-up materials in 
cast-iron... ove sos oes ove ove 
Purified cast-iron called “‘ mazée,” old iron filings 
and broken-up materials in iron other than 
cast-iron oa ose ove oes ove 
Pig-iron and iron in prisms still retaining dross 
Iron in square, round, or flat bars, rails of all forms 
and dimensions, iron in angular form, in T form, 
and in wire form, with the exceptions stated 
hereafter... on eee ove ooo eee 
Iron in bands of 1 millimetre thickness or less ; 
iron plates (flattened or otherwise) of more than 
1 nilinames thickness, if in pieces, weighing 
200 kilos. at least, and the breadth of which 
is not to exceed 1 metre 20 centimetres, nor the 
length 4 metres and 50 centimetres... eee 
Iron in plates, weighing more than 200 kilos., 
and exceeding 1 metre 20 centimetres in breadth, 
and 4 metres and 50 centimetres in length 
Small iron plates and black sheet-iron, of less than 
1 millimetre thickness... ove ase os 
(N.B. Plates of iron, or black sheet-iron, if cut 
into any irregular shape, will pay 10 per cent. 
more than rectangular plates.) 
Sheet iron, plated with tin, copper, or zinc ose 
Iron wire of 5-10th millimetre diameter, or less, be 
it plated with tin, copper, or zinc, or not : 
Steel in bars of all kinds... ‘i ane «wa ee 
Steel in plates of more than 2 millimetres thickness 22 
Steel in plates of less than 2 millimetres thickness 30 ~ 2 0 
Steel wire, even if whitened for instrumental chords 30 soe 20 
“ This tariff is approved of, and will enter into force on the 15th 
of October, 1860. 
“ THOUVENEL, Rouner, Cow.ey, RicHarp CoBDEN. 
Paris, Sept. 29th, 1860. 
The above tariff turned into English tons and pounds 
sterling would stand as follows :— 
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1860, 1864. 
Per ton Per ton. 
&s @ £ 8. 
Iron ore... ie <so Free. oo Free 
Dross of iron, &c.... oes “ve Free, Free. 
Raw iron in massy state, &c. ... 10 33... O16 8 
Purified cast iron, &e. ... dea 1 6 56 0 18 i 
Pigiron ... ae ne ve os SO Me uw 2 
Iron in square, round, or flat bars, &c.... 2 16 10 212 94 
Iron in bands iso ase “~ =e 8 0113 
»_ plates 317 2 3 ot 
Small iron plates, &c. eve 5 5 7 413 
Sheet iron plated with tin, &c. ... 610 0 5 5 7 
Iron wire of 5-10th millimetres, &c. 5613 9 413 
Steel in bars ose see ae 6 1 103 —_ 
» plates of more than 2 ms. . §18 9 768 
n ” less * — 10 3 1 
aa EE as - 123 8 9 10 3 1 


With “—— to several of the most important commodi- 
ties, the diminution of the tariff is very extensive, the 
maximum rate of import duty being, even at present, fixed 
much below the 30 per cent. prescribed by the Commercial 
Treaty. The Dédats enumerates the following as the prin- 
cipal items in the reductions effected :— 

Rough castings, one-half; iron bars, about one-half, some a little 
above and others a little below ; sheet-iron, two-thirds; iron wire, 
not less than four-fifths, Steel, which had been loaded, under the 
Restoration, with the tremendous burden of 132f. the 100 kilos., 
which was reduced to 36f, in 1853, now only bears 15f., or less than 
one-half. Copper, zinc, nickel, lead, and tin, already very mode- 
rately taxed the rough, are at present still less so. The same 
me when worked up into articles of common use, are also largely 
reduced. Cutlery was prohibited; it is now admitted on payment 
of a moderate duty. Machinery, tools, and utensils of various kinds 
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are reduced from one-half to two-thirds. Articles which paid 48f. 
the 100 kilos., now pay 15f., and will have to pay only 10f. on the 1st 
of October, 1864. Others are reduced from 18f. to 9f., with the 
still smaller charge of 6f. in four years. Tools, such as files, saws, 
reaping-hooks, scythes, and such like, vary from three-fifths to 
four-fifths. 

With respect to machinery,the above-named journal would 

desire, in the interest of national industry, that the redue- 
tion had been more considerable, notwithstanding that the 
duties in some cases do not reach beyond the tenth of what 
they have been. 
_ The Morning Chronicle, after comparing the iron trade 
in France to the corn-growing interest in England before 
the success of free trade measures, and arguing that the 
keystone to protection in France has now been removed, 
remarks that— 


During the first Empire the duty on steel was reduced to 9f. 90c. 
per 100 kilos., the article having previously been practically 
prohibited. (One hundred kilos. fs very nearly 2 cwt. There 
were, no doubt, special reasons at the time for this exceptionally 
low rate. The consumption of steel for military as well as civil pur- 
poses was enormous, while the almost unbroken war with England 
protected the French producer from his most formidable competitor 
quite as effectually as the most hostile tariff. After the Restoration, 
prohibition was re-introduced in the shape of an import duty 
of 132f. Upon the establishment of the second Empire, 
Napoleon III. took measures for reducing this monstrous tariff, 
which, it was then computed, entailed upon the agricultural classes 
of the country alone a loss of two millions sterling a year, merely 
in the extra cost of the iron and steel used in their tools. The rate 
was gown | lowered in 1853 to 36f. per 100 kilos. That tariff 
is now reduced by more than one-half, namely, to 15f, or about 
£6 per ton, for bars, with higher rates for manufactured steel, 
reaching a maximum of 30f., or £12, for the most expensive descrip- 
tions of sheets, rods, or wire. As the English wholesale price for un- 
wrought steel or “faggots,” as they are called, at the furnace door, 
is now quoted at £21, the new tariff falls below 30 per cent. even on 
the prices charged by the British producer. But we tind, in the last 
official return of French ce and factures which has 
come to our hands, that the real value of steel of every sort, when 
imported and sold in France, is computed at a pine | average of 
nearly 18,400f. per 100 kilos., or £73 10s. per ton English. The 
various descriptions of the article are not specified in the return; 
but, even applying the maximum duty now established in France 
all round, the ratio, instead of 30 per cent., is less than 16} rer cent. 
on the selling price at the port of importation. Even this ratio 
will be reduced by one-fifth in 1864, when the maximum duty will 
stand at 25f. the 100 kilos. On pig-iron the decree lowers the 
duty to 2f. 50c., equivalent to £1 per ton—the present quotations 
in our own iron districts averaging £4 per ton; so that the French 
tariff is only 25 per cent. on the prices at which iron can be bought 
in Wales or Statfordshire. Among the other articles of chief im- 
portance are cutlery, heretofore prohibited, but now to be admitted 
at a moderate duty; and metal machinery, on various articles of 
which the enormous tariff hitherto imposed is cut down to a third, a 
sixth, or even a tenth of its former standard. For “pieces” of 
machines—a species of article which the minute division of labour 
in this country enabl facturers so easily to supply—the 
importation duty is relaxed to a much larger extent. 

The Times says :— 

The tariff is certainly a great improvement on the old one, It 
was in the department of metals that the spirit of prohibition most 
completely reigned in France. The Governments of the last forty 
years seem to have imagined that national greatness depended in 
some manner on the number and skill of the workers in iron. 
England was rich through her coal and her metals. England 
wished to supplant the manufactures of every other country. It 
was necessary to prevent the French foundries from being ruined, 
and a branch of trade being taken away from France which was 
necessary for the defence of the country. So we have had for two 
generations a system of custom-house regulations more worthy of 
Japan or Paraguay than of the most enlightened continental power. 
Almost every kind of manufactured article in iron, steel, or brass 
was burdened with duties which placed it beyond the reach of the 
French consumer. Steel, even in an unmanufactured state, paid, 
until within the last few years, a duty which entirely prevented 
the public from being supplied with the best material from 
abroad. What a French knife or a French pair of scissors are we 
need not remind our readers. It has often excited the wonder of 
intelligent travellers that a people should go on year after year using 
such implements when a neighbouring country was ready to supply 
them with the best in the world, and it is still stranger that this 
should proceed not from ignorance, but from financial perversity. 
In fact, cutlery is one of the articles that has been totally prohibited 
in France. Like the pirated edition of a copyright work, a packet of 
knives might be seized at the outports and contiscated in spite of any 
offers on the part of those who were desirous of having animplement 
that would cut, Cutlery, however, now comes in at a moderate 
duty ; iron ore enters free; the duties on cast-iron and steel in bars 
is reduced by one-half; but perhaps the most important change is 
the admission at a moderate duty of objects manufactured of cast- 
iron, which were formerly prohibited. In every department of 
industry or household economy such objects are of the first neces- 
sity, and the factory of the millionaire as well as the cottage of the 

asant has hitherto paid its tax to the monopolists of the French 
iron-foundries in the shape of exorbitant prices for inferior goods. 


The Morning Star remarks— 

The first thing which strikes one in the classification, as well as in 
the rates, is the extreme similarity with the Fame of the Zoll- 
verein treaty. The classification is identical almost all eh and 
the rates, particularly with regard to the less elaborate articles, are 
likewise nearly the same. In the most important case—that of raw 
iron—the new French tariff charges 100 kilos., that is to say, about 
2 ewt., with 2f. 50c., equal to 2s., while the Zollverein tariff charges 
the ewt. with 1s. Pig-iron, oriron in prismatic forms, still retaining 
the dross, which the Zolleverein tariff does not separate from raw 
iron in general, is charged with the still higher figure of 5f. per 
100 kilos., equal to 2s. on the hundred-weight. ut these are 
are decidedly the two worst positions in the reformed tariff, chiefly as 
far as the interests of France’s own industry is concerned. In the 
case of iron in bars, for which the duty is fixed at the uniform rate 
of 7 f. per 100 kilos., while the Zollverein treaty charges it at two 
different rates, and both higher, which exercise a very injurious 
effect on the building and railway 7 there, and yet do not 
shut out English competition, France will get a decided start by 
being enabled to import the English article largely for her con- 
sumption, which the high prices hitherto kept in check. 

Speaking of the effects of the treaty upon trade in 
London up to Tuesday evening, the City editor of the 
Times says :— 

So far as can at present be ascertained, the new French tariff for 
iron and its manufactures has been received with satisfaction by the 
trade. Its great feature is the placing all rolled iron, irrespective of 
size or quality, on one uniform duty of 70f. per 1,000 kilos., 
£2 16s. 6d. per ton, and practically including hoop-iron on the same 
terms. This is an immense advance in simplification on the old 
tariff; and although 70f. per 1,000 kilos. will shut out in ordinary 
times railroad and cheap common bar-iron, yet it is thought we 
shall, after a better knowledge of the French requirements, send our 
superior qualities and extra small sizes for consumption into the 
littoral ports of France. At present the decree has caused no altera- 
tion in prices on this side, the stocks and paucity of orders being 
felt seriously by the makers throughout the country. 


Our Midland Counties correspondent informs us that the 
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tariff was, of course, the principal topic on *Change in 
Birmingham yesterday, and in Wolverhampton on Wed- 
nesday. It was not thought likely to prove of much 
benefit to the “trade” as such—not, at all events, to an 
extent that will be much felt. The improvement in the 
demand which it would occasion was expected to come 
through the manufacturers of hardware and cutlery; in 
which case, the beneficial results would be very gradually 
felt. At the same time, it is a fact that already some few 
specifications are in the market for iron, on account of 

rench consumers—specifications which would not have 
been given out but for the alteration in the tariff. 








TERRA-VOLTAISM.* 


IN our issue of July 1st, last year, we had occasion to notice 
a pamphlet entitled “ The Globe Telegraph,” on the subject 
of a method of applying the electric agency to telegraphic 
wires, from which the author anticipated many important 
advantages in working long submarine lines. These ad- 
vantages were, however, at that time mostly confined to 
theory, owing to the fact that the voltaic elements in com- 
mon use do not afford in this method a current of sufficient 
intensity to overcome the resistance of very long circuits. 
In the present pamphlet the author of the “Globe Tele- 
graph” points oat the use of an alloy of zine and sodium 
for obtaining, with single elements, “a force sufficient for 
any lines hitherto constructed.” The theory of Mr. Beard- 
more, we observe, has undergone some modification, in 
accordance with the remarks in our former notice; and 
sufficient evidence is now adduced by him to establish the 
practical value, in certain cases, of the ag ag system. 
To Mr. Beardmore some credit is certainly due for work- 
ing out this system, in presence of very little encourage- 
ment, to its present results. It is a considerable addition 
to our imperfect knowledge of the conditions which affect 
the working of a voltaic circuit to find that signals may 
be transmitted through a sufficient conductor at the rate 
of six words a minute, by means of a few square inches 
of zinc-sodium and carbon. And if, by the same means, 
it is possible to work lines of far greater lergth, to obviate 
static induction, and to diminish the loss of power through 
imperfect insulation, an advance has been made in tele- 
graphy which it is not easy to overrate. 

e may here briefly state that the system advocated by 
Mr. Beardmore consists in separately connecting the voltaic 
elements, positive and negative, to the extremities of the 
conducting wire, the elements being in contact with the 
earth. In this case the wire is placed under conditions 
different to those which occur in the battery arrangement ; 
one of the most important of these differences being that a 
current of lower intensity may be employed. We will 
presently advert to the theoretical reason for this result, 
which does not appear to be explained in the pamphlet. 
Although it is evident that no loss of electricity can occur 
between the elements, by escape through defective insula- 
tion, as in the ordinary system, we cannot, unfortunately, 
attach a high degree of importance to this fact, because 
any defect in the insulating covering of the wire must 
cause the latter to become active as a voltaic element, 
affecting in some degree the galvanometer between it and 
the positive element, or even both galvanometers. Never- 
theless it appears probable that a defective wire would be 
worked with greater facility by the single element than by 
the battery arrangement, in which the loss of electricity 
by escape to the earth-plate of the battery can only be 
counteracted by the employment of high tension currents. 
This favourite and fatal remedy is, fortunately, inappli- 
cable in,the case of the terra-voltaic arrangements; but 
means have been proposed for neutralising the current 
from the wire, or, in certain instances, for obviating the 
same by the use of a copper negative. And here, as Mr. 
Beardmore remarks, “the advantage of a metal more 
positive than zine is at once seen; for, whereas the voltaic 
action between zinc-copper is so feeble as to be useless for 
any line of great length, the voltaic action of zinc-sodium 
and copper equals that of zinc and graphite ; and there is, 
therefore, left to us the means of transmitting signals along 
a line, the insulation in which is so bad as to render it un- 
available for the transmission of signals by the ordinary 
system.” It is to be borne in mind that no “ escape” of 
electricity can take place from the exposed portion of the 
wire uniting the plates and conveying the return current. 
The metallic conductor is in all cases active in completin 
the circuit between the elements; and, if an equally go 
conductor could be found possessed of no voltaic character, 
the “ wire” would then require no insulation. 

The terra-voltaic system, to be fairly tested, would re- 
quire to be applied to wires of a larger diameter than 
those which have generally been laid. The current, 
despite the energetic voltaic character of the elements em- 
ployed, is essentially one of “quantity ” rather than “ ten- 
sion.” Thus, the principal difficulty in applying this 
system has been in overcoming the resistance of the small- 
gauge wires which hitherto, owing to a strange miscon- 
ception of the laws of the electric circuit, have been 
preferred. The tendency now manifested to adopt larger 
conductors will facilitate the futare employment of low- 
tension currents, and probably lead to the use of the 
terminal elements, in many cases, as the best means for 
obtaining the same. 

Indeed the great point of superiority in the single 
element arrangement over that in use, more especially in 
the case of long submarine lines, is undoubtedly the faci 
lity it offers for the employment of a current of compara- 
tively low tension. It is needless to dwell upon the fatal 
results which in so many instances have followed from the 
necessity of using high-battery power to overcome the 
resistance of long wires, and to obviate the effects of 
imperfect insulation. The static induction in the wire, and 
consequent retardation of the current which occurs by this 
means, is of itself a sufficient evil to induce all telegraphists 
to recognise the advantage of employing low-tension 
electricity whenever this can be made to answer the pur- 
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pose of signalling. With a current of contrary character 
the destruction of the best made submarine wire is simply 
a matter of time. The junctions in the Atlantic cable, 
albeit effected with a culpable degree of negligence, might 
have resisted indefinitely the passage of a current of 
moderate tension, but, we have reason to believe, were 
wholly inadequate to withstand the effect of the currents 
actually employed. 

The causes which enable us to work a pee 
wire by means of the single-element, or terra-voltaic 
arrangement, with a current of less tension than that 
which would be necessary in the ordinary system, are ver 
imperfectly understood. They are, however, of suc 
general interest to the inquirer, and of such importance in 
explaining the facts which have recently been observed in 
terra-voltaism, that we would not be justified in omitting 
tomention them. It is observed by Mr. Beardmore in a 
foot-note—p. 16 in the pamphlet under notice—that the 
intensity developed in a submarine line by a properly 
constructed terra-voltaic pair will probably be found to be 
in every case greater than that which would be generated 
by a similar couple in an ordinary cell; and the author 
further observes that this may be due to the law, that an 
electric current, passing in the vicinity of another conductor, 
produces in this a current opposite in direction to the 
former. This law may explain the greater tension, ce/eris 
paribus, of the terra-voltaic current, but does not account 
for the fact that a less degree of tension is required in 
working the terra-voltaic circuit. The cause of this is to 
be found in the resistance offered by the fluid in the battery 
cell. An hypothesis which might have been admissible 
before it had been proved by Matteucci and others that the 
earth can offer no resistance to the completion of the cir- 
cuit, is based upon the important distinction between the 
two systems of applying the electric agency: that in the 
single-element arrangement the current which traverses 
the wire is essentially of a different nature to that which 
passes through the earth, The one is from zine, or zinc- 
sodium, to graphite; the other from graphite to zine. In 
both systems, properly speaking, the wire conveys the 
return current—that from the negative to the positive 
element. In the battery arrangement the current con- 
veyed by the wire and that re-transmitted by the earth are 
both from copper to zinc—portions of the same “ return- 
current.” It is therefore evident that the current from 
copper to zinc through the wire and through the earth is, 
in the battery system, double the length of the same cur- 
rent from a negative to a positive at the other extremity 
of the wire. If we assume that the earth offers any amount 
of resistance to the passage of the current, this considera- 
tion will suffice to explain the greater tension required to 
work with the battery arrangement. But, if we admit the 
contrary fact, which is in accordance with the most care- 
fully-conducted experiments, then the resistance of the 
section of fluid between the plates in the battery, which 
admits of demonstration, fully accounts for the ditferences 
in the required tension. This resistance is obviously avoided 
by using theearth as a cell, and placing the elements singly 
and directly in contact with the same. 


TRAFFIC RETURNS. 


Week This Same Mileage. 
ending Week. 1859. 1860. 1 

Belfast and Northern Counties .. Sept.29 1,288 1,218 65 65 
Birkenhead, Lancashire, & Cheshire ,, 30 2,902 2,671 883 33 
Bristol and Exeter .. .. .. « 5 23 = 7,866 125 118 
Caledonian ., » 3 = — 2193 2105 
Cornwall .. .. ee » 23 1,848 1,054 53 535 
Corkand Bandon .. .. .. » @ 332 375 20 20 
Cork, Blackrock, and Passage » 2 — 261 6k 

Perea ee 295 3x3 #1 7 
Dublin and Belfast Junction .. .. ,, 30 1,407 1,466 63 
Dundee, Perth, and Aber. Junction ,, 30 1,128 1115 31 31 
Dundalk and Enniskillen. +» 5 30 1,833 1,820 122 122 
Dublin and Drogheda .. .. «. ,, 30 1,686 1,718 62) 62 
Dublin & Wicklow & Dub. & Kingtn. |) 29 2627 2,550 40% 40 
PR AM we os. as ce te gs - 1,058 67 673 
Eastern Counties and East Union., ,, 30 — 27,804 409 499 
Kdinburgh & Glasgow & S. Dunfer. ,, 23 6,845 6,686 142 142 
Edinburgh, Perth, and Dundee » 30 38,604 38,511 78 78 
Glasgow and South-Western .. » 2 8,524 7,016 183% 1833 
Great North of Scotiand .. » 22 1,787 .1,921 68 658 
Great Northern .. .. . o« «se 55 23 27,188 28,420 283 283 
Great Southern and Western., .. ,, 29 217 7,193 829 226 
Great Western .. .. «+ oe « 5, 30 35,165 34,612 470$ 466 

Shrewsbury and Birmingham ., ,, 30 2,200 2,009 208 29 

Shrewsbury and Chester .. .. ,, 30 3,771 3,321 46 46 
Irish South-Eastern .. .. «© «20 = = hy oo ean 
Lancashire and Yorkshire .. ., ,, 30 40,452 35,410 305% 3054 
Llanelly Railway and Dockyard .. ,, 29 636 Sll 4 465 
London and Blackwall .. .. .. 4, 30 (1,676 (1,678 6 oat 
London, Brighton, and South Coast ,, 29 19,951 20,056 2235 2 
London, Chatham, and Dover ., ,, 29 610 332 «42 194 
London and North-Western .. .. 5, 30 88,163 87,132 950 936 
London and South-Western .. .. 5, 30 21,487 18,910 839 3839 
London, Tilbury and Southend ., , 23 = — 1,805 425 424 
Manchester, Sheffield, and Lincoln, ,, 30 12,032 11,223 1738 1738 
Manchester, 8. Junc., & Altringham ,, 30 1,226 1,020 8 8 
Maryport and Carlisle .. « .. 5, 23 1,182 (1,128 28 28 
Midiand.. - eee » on See Se ee 
Midland Great Western .. .. .. 5, 30 4,046 4,177 177, 177 
Newcastle and Carlisle .. .. .. 5, 29 8,630 3,389 785 734 
North British .. .. «. oe oe 5, 30 6,225 5,788 174 174 
North-Eastern .. .. 2... oe 5) 29 41,750 41,749 764 764 
North Staffordshire Rail. and Canal ;>, 23 8,790 8,053 246 233 
St. Helen’s C. and Railway .. .. ,, 30 2,201 2,067 382 32 
Shrewsbury and Hereford .. .. » 29 — 2,027 61 51 
Scottish Central.. .. .. .. «. »» 30 38,745 3,599 50 50 
Scot. North-Eastern (lateAberdeen) ,, 22 4,220 4,135 116 116 
I, kg se te es cs CU 8,773 723 72 
South Eastern .. .. «. oe «os 9s 29 24,727 25,695 306 306 
South York and River Dun. .. .. 5 30 — 8,322 118 118 
South Wales.. .. .. «2 oo oo 9» 22 8,036 8,353 1713 1713 
Teh Vale 4c ce ce et ee eel lUcwelUlCUK CUCU eC 
TM ts ew so oe gp Oe ee eS Ue 
Vale of Clwyd .. .. .. so o 5 2 216 J7l 10 10 
Vale of Neath .. .. of of «2 gy 30 = 1,149 255 254 
Waterford and Kilkenny... «.. «- 5, 2 349 g44 «31 81 
Waterford and Limerick .. .. .. 5, 29 1,400 1,445 77 77 
West Hartlepool H. and Railway.. ,, 23 4,033 4,062 30 By 
West Midland (late Oxford, Wol.)| }, 30 7,757 6,780 162 144 
Whitehaven and Furness... .. .. 4, 28 = 568 35 35 
Whitehaven Junction on ow wo & - oo 6B 12 








BirkeNnEAD.—Messrs. James Taylor and Co. are erecting exten- 
sive works here, the tirst stone of which, the New Britannia Iron- 
works, was laid on Monday last, by James Taylor, Esq., the senior 
partner of the firm. 

LarGe Pumprne Enorixe.—A large Cornish pumping engine has 
been erected and just started at the Oakthorpe works of the Moira 
Colliery Company, for draining and opening out some old workings. 
The engine is 84 in. in diameter ; stroke, 9 The engine was made 
by Messrs. Thornewill and W Burton-on-Trent, and is con- 

dered the largest engine in the midland counties. 





Tue Panama Rovure.—The Panama Railway is 47} miles. Pas- 
senger trains run over it in three hours, goods trains in five. 
During the first four years, 121,820 gers passed ; upwards 
of thirty-four millions of gold, and of give nearly six millions was 
conveyed across it. Almost all the indigo and cochineal is now sent 
over the Panama Railway, yy England in Jess than thirty days; 
while, if sent round Cape Horn, it would take six months. al, 
timber, guano, munitions of war, ores, heayy machinery, whale oil, 
cocoa, Peruvian bark, &c., are transported ‘over the Tine. It has 
reduced the passage between England and British Columbia from 
six months to forty days, and its advantages to the trade of the 
West coast of America is incalculable, in conjunction with the West 
India Mail and Pacitic Steam Navigation Companies, both lines 
possessing most efficient steamers ; indeed, they may be called float- 
ing hotels. There is also the United States Mail Steamship Com- 
pany’s line, from Panama to San Blas, Mazatlan, and San Francisco ; 
from the latter port there are steamers again to British Columbia, 
Although the Australian trade is chiefly in English hands, yet the 
United States ships, with a million tons of freight, sailed in 1858 for 
Australia. This shows the vast importance of the Panama route to 
the Pacific and Australia, The existence of good coal at Vancouver's 
Island for the use of steamers is most important.—Bollaert’s 
searches in South America, 

CoLiision ON THE Loypoy Anp Sourn-Wesrern Rartway.— 
An unfortunate accident happened on Thursday week on the London 
and South-Western Railway, near Woking station, which, although 
not attended with fatal consequences, was the means of destroying a 
large quantity of property, estimated at £2,000. It seems that the 
Southampton and the Alton goods trains started from their respective 
depdts at the usual hour of departure, and proceeded without meeting 
with any obstruction or accident until the two trains were nearing 
the Woking station, Upon passing along the metals at the point 
where the Guildford line joins the other, the trains came into violent 
collision with each other—one of the engines dashing into what is 
called midships of the other train. The crash was fearful. As 
soon as the steam had cleared away, it was found that all the men 
employed on both trains had providentially received no injury, but 
several trucks and carriages were broken into splinters, many of the 
iron wheels reduced by the force of the co!lision into misshapen 
masses, whilst the goods were scattered about in terrible confusion. 
A number of men were at once despatched by the officials of the 
comouy to the spot, and the broken vehicles and engine were got 
off the line in sufficient time to allow the next up and down trains to 
4 along, thereby preventing any delay to the regular traffic. 

‘he cause of the accident is unknown, but the prevailing opinion is, 
that the driver of one engine did not perceive the signal of the other 
train until too close to draw up in time to prevent the collision. 

Foriegn AND CoLontaL Jorrinas.—An agreement has been 
entered into by which it has been arranged that twenty-eight miles 
of the Cape Town Railway shall be completed by the 5th of April. 
The whole line is to be completed by October 5th, 1861, and to accom- 
plish this, 200 additional men are to be sent out: 115 of these have 
already left England for the colony.—Four submarine cables have 
been laid in the Mediterranean between Valencia and the islands of 
Ivica, Majorca, and Minorca, and thence to Barcelona.—During the 
Emperor’s visit to Algiers, the subject of establishing a communica- 
tion between the colonies of Algeria and Senegal was again revived. 
It is said that two expeditions are shortly to set out—one from 
Algiers and the other from Senegal, to traverse the centre of Africa. 
—The Philadelphia Inquirer stated positively, on the 6th ult,, that 
“Professor Lowe,” the American aeronaut, intended to commence 
his long-contemplated voyage that day, if the weather was favour- 
able. As, however, the professor has not yet turned up in these 
latitudes, there is ye 4 again some hitch in his arrangements. 
—Messrs. Glass, Elliot, and Co, have manufactured about 1,000 
miles of telegraphic cable to be used between Rangoon and Singapore. 
The distance is about 800 miles, but allowance has to be for 
“slack,” and for any casualties that may arise. It has not been 
finally decided, however, that the cable shall be laid between these 
points.—Admiral Hamelin, Minister of Marine, some time back 
ordered experiments to be made by the French fleets of Coston’s 
telegraphic night signals, and they bave been so favourably re; 
on, that his Excellency has ppointed a committee of eight o 
with General Preuilly as president, to negociate for the purchase 
the patent. As a preliminary step, they have ordered a supply to be 
manufactured at New York for distribution among the various 
squadrons of France. 

Tue SrirrLecate Works at Grantaam.—In order to supply 
the demand for their ploughs, the Messrs. Hornsby have ad 
obliged to enlarge their premises; and to such an extent has this 
been effected, and in such a manner has it been executed, that the 
additional portion surpasses anything that we have yet seen in 
similar structures. ‘Lhe smiths’ shop, as it is called—the structure 
to which we (Messenger) more particularly allude, is 684 ft, in 
length, 40 ft. in breadth, and 45 ft. in height. The structure com- 
prises a ground floor and gwo upper floors ; the height between the 
ground floor and the first floor is 16 ft. 8 in., and from the first to 
the second floor it is 12 ft. 9in. The great object was good venti- 
lation, and it is there most successfully attained; not merely, how- 
ever, by the height, but by other ingenious devices, to w we 
shall shortly allude. The floors are composed of ‘in. white pine 
boards, well seasoned, so as to prevent shrinking; and these are 
jointed by means of an iron tongue, and some tow and tar, all of 
which are closely pressed together by a screw-jack, in order that no 
dust should fali from one tioor to @nother, so as not to annoy the 
men at work on the separate floors, ‘To uphold these spacious floors, 
with the weight of the machinery which is on them, and the men 
who are at work, twenty-four iron columns are required, each of 
which is about 8 in. in diameter, which support the cross beams of 
the flooring, by which means a solid and substantial structure 
is secured. In addition to these powerful supports, there are two 
truss beams placed transversely to the floor, which bear an equal 
portion of the immense weight above, being massively constructed. 
These truss beams were substituted for columns, in order to furnish 
room for the steam hammer and other forging appliances, which are 
immediately below them on the ground floor. Let us, however, 
notice the peculiar construction of the brickwork in this marvellous 
shop, which has been designed for the express purpose of good venti- 
lation. ‘There are sixty forges, for instance, in the shop, each of 
which has a separate chimney, which measures 51 ft. in height; 
these chimneys have each three flues, the centre one for smoke, and 
the other two for the purpose of ventilation. In addition to th 
the large brick piers, which carry the cross beams of the floor an 
roof, are hollow throughout, having at intervals a gi ~ to 
admit cold air, which not only prevents the dry rot in the 
tifiber, but passes down to a centre flue, which traverses 
the whole length of the shop, and which is covered b 
perforated plates, to afford fresh air for the comfort and healt 
of the workmen. The fans, or blowing machines, are placed on 
each side of two cast-iron columns, flanking an excellently designed 
and well-constructed elliptical arch, which leads from the new to the 
old shop, and makes these one connected and open range of buildings. 
The columns are extremely clean castings, having foliage both at 
the base and the capital, and appropriate devices = te plinths 
upon which they rest. These columns are a uliar and effective 
feature in the shop, as they are the means of conveying the air from 
the fans, or blowing machines, to che blast-pipes, in connection with 
the forges. The fans are fixed at an elevation of 16 ft, from the 
ground, and near the underpart of the first floor, where the hot air 
ascends; and by taking off this air the shop is kept cool and healthy. 
In all other instances that have fallen under our view the fans, or 
blowing-machines, have been fixed on, or below, the ground floor; 
but the plan just described is, we conceive, more effective in securing 
good ventilation. Viewing this spacious and extremely commodious 
shop from the centre, or either end, the scene is full of interest, At 
each of these forges there is ordinarily one smith (in some instances 
two), with his complement of strikers, and at each anvil may be 
seen the varied parts of the diversified objects made in the works, 
from the crank of the steam engine down to the smallest screw fitted 
to the plough. 
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THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 
1304, Wituiam La Gacmaees King William-street, London “oe 
“Tm ements in machines.”—A communication from Wal: 
A and William pr ‘ood, Hoosick Folls, Rensselaer, U.S.—Petition 
recorded 6th June, 1860. 
construction of 


1818. Cart ScHon, Minden, Prussia, “‘ Improvements ii 
ohttins = wheels for ships. "— Petition recorded 27th J 1860. 

Remi GruMegu, > Martin-street, rm a "Improvements in 
the albums of collection of photographic and lithographic proofs, 
engravings, and other draming .'— Petition recorded 22nd August, 1860. 

Ricuarpd Joun Cos, w-villas West, Bayswater, London, 
“ Improvements in the construction of brushes.” 
2028, SamuzL Purcuas, Worcestershire, ‘‘ Certain improvements in the 
application of brakes to railway .'—A comm on from Albert 
Tae, OER, Victoria, Australia.—Petitions recorded Brd August, 


1860. 

2035. Wint1AM Epwarp oo, Wellington-street, Strand, London, “ Im. 
rovements in turbinical hydraulic a) tus.”——A communication from 
ean Larger, Falleringen, Haute Rhin, ce. 

2042. James FiEmine, junior, Newlands-fields, Renfrewshire, ‘ Improve- 
ments in washing, cleansing, and preparin, ing textile fabrics and materials, 
= » _., seed or apparatus employed therein.”—Petitions recorded 

2091. Witutam Kirrace and ApranAmM RIPLEY, ae wa pg Vauxhall, 
Surrey, ‘‘ The amalgamation of certain materials forming a plastic compo- 
sition applicable to works of the fine arts, building, purposes, imitations of 
a es, ancient carvings, and various other uses,” —Petition recorded 30th 

2102. GrorcEr Ricnarvson, Alma-park, Levenshulme, near Manchester, 
“ An improved —— to be used for ascertaining distances.”— Petition 
recorded 81st August, 

2112. as Att, Be 1 Seymour-place, Bryanstone-square, London, “ Im- 

a dumb jockey, used for the breaking 
and taining a horses,” 


= et OLROYD = SAMUEL Smiru, Halifax, Yorkshire, ‘‘ Improve- 
its in looms for weaving.” 
Bowden, Manchester, 
obtaining motive power.” 


2115. go Cons Bower, 
2116. CHARLES WRIGHTMAN HARRIBON, Plumstead Common, Kent, “ Im- 
Ii? Gaon in electric telegraphs.” 
2120. Georges Houuanns, Rochester, Kent, ‘ Improved apparatus to be 
at & the process of fermentation.”—Petitions recorded Ast September, 


nie James Epwarp Boyp, Hither-green, Lewisham, Kent, “ Improve- 
ments in machines used for cutting, scattering, and collecting vegetable 
and other substances.” 
2124. Henry Moors and Samus Newserry, Burnley, Lancashire, “*Im- 
in y for sizeing or dressing warp or yarns.” 
2126. Groner Epuonp DonIsTuORHR, Leeds, bes Tmucovements in sizeing 
= or thread previous to warping.” rd 


= — Petitions recorded 3 ~ 

2130. James JOHN STEVENS, Darlington Works, Southwark, Surrey, “ = 

rovements in iron bedsteads.”—A communication from George H 
‘aulkner, Madras. 

2134. GEORGE Printy b pen ay: Abinghall, near Micheldean, Gloucester- 
shire, ‘‘ An improved mode of, and app bleaching 
agents.” —Petilions recorded 4th ‘September, 1860, 

2136. Harotp Potrer and ALFRED PEEK, Manchester, “ Improvements in 
treating or preparing textile materials and fabrics.” 

2138. Haney OOLOW Stkwakt, Glasgow, ‘ Improvements in moulds for 
casting. 

2140. be por Epvwarp Grpex, Wellington-street, Strand, London, “ Im- 
proved ¢: ~ ng 3 for atoning metals.”—A communication from Eugene 
Rue de —_ Louis Robert, — 

2142. FREDERICK Ransome, I “Tm rovements in preserving stone, 
bricks, and other porous bui va at. s,"and in cementing porous a 
other matters in manufacturing 1) iocks and other apt en ©” 

2144, Groros Benson, M = cleaning, 
and galvanising, or otherwise aaa wire and od oye or strips of me’ 
with metals.” 

2146. Groner F. 1 auxhall, London, and Joun 
Jackson, York-street, Bromborough Pool, a Birkenhead, ‘‘ Improve- 

ments in lamps and lamp wick. 

2148. Joun Hueesrt, Eastbourne, Sussex, ‘‘ A method of and a; 
regulating the light in street and other lam » whereby the re-' 
—— ~ of the same may be dispens with. "—Petitions 








“ Improvements in 
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apes for 
ighting -— 


Septe: y 
2152 Wiuutaa Haney BURKE, sen., and WILLIAM Henry Burks, jun., 


— ton, London, “ A method "of preparing fabrics com of or 

ning caoutchoue, to enable them to resist the action of colours and 
vermishes containing oil.” 

2154. Wittiam Epward Newton, Chancery-lane, London, ‘“ Improve- 


ments in the manufacture of archil.”--A communication from Mr. Jean 
Frederic Beyerbach, Frankfort-on-the-Maine. 





2156. Aaron Lester, Coventry, War * An imp t in looms 
for weaving.” —Petitions recorded 6th September, 1860, 

2160. JossrH SippaLt Travis, Stretford, near Manchester, ‘‘ Improvements 
in traction engines.” 


2166. Joun Hamiuron, jun., Liverpool, 
seoctving S the ee wah parts of the posts or uprights employed in constructing 

e phs. 

2168. prod = BNRY STAPLES WiLpsMITH, Wolverhampton, Staffordshi 

** A new or improved lubricating material’ or com d, which said a 
pedo sy ~y yo ~ 4 =e employed in the manufacture of soap.” — Petitions 

en 
= Duan y Hoang, Albemarle- -street, Plocadilly, “ Improvements in 


2176. ARMAND Louis ANDRE HERBELOT, Paris, ‘‘ An improved method of 
gy ag | paper from wood.” 
2178. Juan Baptists Frepric Duverex, Bordeaux, France, “ * Improved 
machinery or tus for horizontal, vertical, or inclined —_, 
a GEMINIANO ZANNI, bed King-street, Holborn, London, ve- 
its in us for roasting.”—Petitions recorded 8th Se; Teahatett i, 
Epwix Tnorxton, and Jossra THORNTON, 
in looms for weaving.”—Petition 


* bos agement in sockets for 


2184. Tuomas THORNTON, 


, ’ 360. 


recorded 10th September, 1 
2188. — CHEETHAM toa am ad Cheshire, “Improvements in 
the construction of stays for steam boile: 
2192, Mano ANTOINE FRANCOIS Maxnons, i Rue de VEchiquier, Faris, ‘‘ An 
improved egpertins for sealing letters and other documents.”—A commu- 
site, Tu } Fyateotress Bplening Com Belfast, ° 
Homas Bovis, York-s 0 pany, Belfast, ‘‘ Improve- 
ts in porening machinery for flax and other fibrous gubstances.”"—— 
Pantions recorded 1  ¥ 
in 





2227. THomas Birmingham, “ Certain improvements 
nails in particular oo eeremerin st angie of 
nails called ‘ “1 


2229. np ae Beppat, Place Imperiale, Lyons, France, “A new 
oobi Witian Epwarp Gepez, Wellington-street, Stran o Santon, “ Appa- 


—— erin, felt or cloth hats or other analogous artic com- 
mborh oy from Francois M Chm A Rg hy pay 


“ Improvements in 
1358. James AUsTIN, my Fd Isle Mills, Senate, Be » Ireland, “‘ Im- 


1356, WiLLIAM StRATFORD, Mile End Old Town, London, 
fire-bars.” 


ee Houghing or © a 
CHARLES Hap! 


er 


‘une, 
1391, Witiiam ALFRED Arrkins, Hadfield, Derby- 
shire, “ Improvements odes machinery for preparing, making. , and 
bricks, tiles, and other articles formed of a & > eet aubaten? 
1306, WILLIAM a Cranston, King William-street, London Bridge, 





2983. Rot Rosert Musuet, Coleford, Gloucestershire, “ An imp t or 
improvements in the manufacture of cast steel.” 

2235. Micuae. Henry, Fleet-street, London, ‘‘ The ng a eee of a certain 
sorting process for silk and other fibrous ’ materials, ‘atus for 
the paenne of performing the same.”—A communication m Pierre 
Relnond —— Boulevard St. Martin, Paris.—Pctitions recorded 14th 


Sept 
2287, Davip ——™ and James ALLEN, Manchester, “ ‘ Improvements in 
apparatus for pons the explosion of steam boilers 
— ames Walnwrieut and CHARLES Timoray BRADBURY, 
field, Cheshire, ‘‘ Improvements in the manufacture of damasks and 
ener: similar fan 
2241. Groner aes. Serle-street, Lincoln’s-inn, London, 


** Improvements 
in lamps for burning coal, oil, and other like combustible fluids, part o! 
+ licab! 


ype SOT ehllode op to gas fittings.”"—A communication from 

2948, "4 Hons, Belvedere-road, London, ‘‘ Improvements in india- 
rubber teats.” 

2245. WiLu1AM Rumpoxp, St. Louis, Missouri, U.S., ‘ An improved mode of 
constructing domes.” 

2247. James Murpocu Napier, York-road, Lambeth, Surrey, ‘‘ Improve- 


ments in machinery for the manufacture of sugar.” 
2249. SterPHEN BaRNWELL and ALEXaNnpER ROLLasoy, Coventry, Warwick- 
shire, ‘‘ Improvements in combining and mixing certain solutions of 


pyroxylene — — mineral, and vegetable — tances, by which its | 


quality is altered in such manner as to produce resistent, adhesive, 
plastic, or veciient compounds, and articles meat in their nature and 
varied in es ee said compounds, in a state of solution, may also be 
advan ed as paints or varnish.” 

2251. ALFRED bn a EBWTON, Chancery-lane, London, ‘‘ An improvement 
in the construction of brooms.”—A communication from H. 
Towers, New York, U.S.—Petitions recorded 15th September, 1860. 


in reaping machines.”—Partly a communication from 
Walter Abbott and William Anson Wood, Hoosick*Falle, Rensselaer, U.S.— 
Petitions recurded 6th 


June, 1 

1404. Wiutiam CLARE, Chancery-lane, London, “ Improvements in the 
reservation of animal and vegetable matters.”—A communication from 
—_ Réné Lion, Boulevard St. Martin, Paris.— Petition recorded 7th June, 

“ir “Wiutiam §=Epwarp NeEwrTon, \Chancery-lane, London, “ Certain 
improvements in sewii machines.”—A Speatieeien from Albert 
Gould Allen, New York, U.S.—Petition recorded 8th 

1459. Joun Davies, Serle-street, Lincoln’s-inn, London? “An impro - 
segemeving mattress.” — A Ly ge from Louis 
Philadelphia, U.S. —Patition ri recorded 15th June, 1 


f | 1497. Hexry FRANKLIN Huron, Chipping-Campden,, Gloucestershire, and 


RicwarD Fsu, ,_ Walworth, Surrey, ‘‘ An improved vertical 
paddle-wheel.”. nronggy — a 

1546. WILLIAM Hooper, M itcham, Surrey, “« Improvements in re-working 
compounds of ednewbber and sulphu ur, and in insulating telegraphic wires 
or condactors.”— Petition recorded June, 1 

1556. Witttiam Epwarp Newton, Chance ry-lane, London, “ Improved 
machinery for the manufacture of lace or bobbin net.”—A communication 
from Messrs. L’Heureux Brothers, St. Pierre les Calais, France.—Petition 
recorded 26th June, 1860. 

1678. Epwarp Taomas Huenes, Chancery-lane, London, ‘‘ Improvements in 
shrouds or winding-sheets.”—A communication from Monsieur Antoine 
Conche, Rue Adelaide —_, Lyons, — Petition recorded 12th July, 1860. 

1774. ALPHONSR RENE Mine Normandy, Odin Lodge, s-road, 
? Clapham Park, Surre: amet, bod a in connecting gas and other 

ipes. "—Petition recoi 21st July, 1860. 

1879. JAMES ae pang: Mapes pe ee ” Improvements in ee in railway 
carriages, ani mode of retarding and stopping railway carriages.”— 
Petition recorded 3rd A , 1860. vd _— . 

2022. Francois REMY Gromet, St. Martin-street, Paris, ‘‘ Improvements in 
the albums of collection of ,photographic "and ey ey proofs, 

other draw‘ngs."”— Petition recorded 22% , 1860. 





2253. James Hansor, Portland-place, Wandsworth-road, Surrey, “ Im- 
provements in the manufacture of coal gas.” 
2255. Joun Henry WaLsH, Kensington, Middlesex, “‘ Imp ts in 8, 


breech-loadin 

2261, WILLIAM 
in the manufacture of files.” 
Boston, Massachusetts, U.S. 

2263. ROBERT CRAWFORD, Beith, Ayrshire, N.B., ‘‘ Improvements in machi- 
—. or eins oie weaving figured or plain fabrics.”—Petitions recorded 

September, 

2265. CHARLES Goupe, Buadford, Yorkshire, 
loading fire-arms and in- rojectiles.”” 

2267. JOHN STRATHERN, G 7, * Improvements in preparing cotton and 
other fibrous materials for spinning.” 

2269. WituiaM Epwarp Newton, Chancery-lane, eee ‘Improvements 
in gas meters.”"—A communication na fantel Tufts, jun., 
Boston, Augustus Tufts, Malden, Middlesex, be Simon G. Cheever, 

Boston, Massachusetts, Us. 
2271, Gairvira Owen, Boston tad Merioneth, “ Improvements in the 
construct ion of sawing machin 
2273. esa Joun Cour, Fombeldge-gesdens, Bayswater, Middlesex, 
* Ornamenting the external walls of houses and buildings.” —Petitions 
recorded 18th September, 1860. 
2275. Eomunp Hunt, Glasgow, ‘‘ Improved cpogetias for preparing saws.” 
—A communication from Theodor Andreas Prale, —— 
2277. Ricuarp Joun Coe, Pembridge-gardens, Bayswater, Middlesex, 
ie sengpovensense in the manufacture of brushes.” 
2279. Emine Martin, Rue d’Antin, Lille, and Tazopors Gupin, Rue 
Paris, “ Improvements in apparatus for manufacturing gas ‘when 
dissolving zine or iron in dilute sulphuric or other acid.” 
2281, FRIEDRICH WILHELM JuLiIvS ZorN, London Wall, London, ‘‘ Im- 
proved apparatus for Garena one closing — ends of cartridges,”—. 
communication from Henry Gen! t, ieee, Be 


fire-arms.” 
WARD Newrow, Chancery-lane, London, “ snagerenemte 
—A communication from W. Pierce, 


‘Improvements in breech- 


igium, 
2283, MaximiLiaN Simon, Little Moorfields, don, “‘ An improvement in 
sewing machines.” —Petitions seseraes 3 19th September, 1860. 


Patents on which the Stamp Du Duty of £50 has been Paid. 


2474. Joun BARBER, on en 25th September, 1857. 
2484. Josspu Lewis, Salford, Lancashire.—Dated 26th Septem) 

2643, Pat HeiLMany, Mulhouse, France. —Dated 15th October, 185 

2617. WiLtIaM HEnpeason, Bristol.—Dated ore, 1857. 

2621, Evan Leieu, Manchester.—Dated 1st October, 1857. 

2523. James Murpocu Narier, Vine-street, York-road, , —Dated 1st 


ber, 1857. 
2514, CuristorpHer Crabs CREEK, Bournemouth, Hants.—Dated 30th 
September, 1857. 
2541. WittiaM Epwarp Newton, Chancery-lane, London.—A communi- 


cation.—Dated 3rd October, 1857. 
Holland-street, Blackfriars, 


2523. Josian GzORGE GxORGE 
London.—Dated 1st October, 1857. 
2531, Peter Kerr, Paisley, Renfrewshire, N.B.—Dated 2nd October, 1857. 
Patents on which the Stamp Duty of £100 has been Paid. 
2210. Josrru Exuispoy, London.—Dated 26th September, 1853. 
22¥3. JAMES BULLOUGH, gam and Joun WALMSLEY and Davip Wut- 


TAKER, Blackburn, Lancashire.—Dated 7th October, 1853. 
sc apes Hxexry Muntz, Massachusetts, U.S. ~ Dated 10th October, 


2251. Ropert HALLIWELL, Boiton-le-Moors, and WILLIAM JOHNSON, Farn- 
worth, Lancashire.—Dated 1st October, 1853. 





JENNINGS, 








Notices to Proceed. 
1240. ay Bivks, Parliament-street, Westminster, and Joun Mac- 


QuggEN, Old J , London, “ Im rovements in trea certain manga- 
nese compounds for <lhpernee mn Be oxi 7 = ans and other products 
therefrom.” — Petition recorde: 


1243. THoMas Buaksey, Liverpool, cc irovenents in rotatory engines.” 
= Samus. Roperrs Samuels, "Nottingham, “* Improvements ma- 
used in weaving. "" Petitions recorded 2ist May, 1860. 
1360 ILLIaAM THOMAS SHaw, Bunhill-row, London, *‘ Improvements in 
thaumotropes or phenakistoscopes.” '— Petition recorded 22nd May, 1860. 
1270. Tuomas Cops, ra Seeger “Improvements in the treatment and 
reparation of to 


1274, Groner blll Linlithgow, | N.B., 
for the feet of horses and other animals.” 
1277. Joun SUMMERSCALES and JUBAL SaGar, Keighley, Yorkshire, ‘‘ Im- 


“ Improvements in shoes 





2201. WILLIAM ane, Linaere Marsh, near wr ae t 
the manufacture of artificial mineral teeth, and the means whereby the 
same may be moresecurely attached to gums and palates, formed 
of vulcanite or other similar materials.” 

2202. Farpsric Anroins Nicotas Faerr _ se! oan improved pre- 
servative and sizeing compound for sizeing cotton , linen, or other 
et - he and for dressing textile rics.” 

2208. T Henny Capen WILson, Wilson-street, Gray’s-inn-road, London, 
bad seaeetaieae in registering thermometers.” 

—= Bone Psrrrix. jun., R » “Imp 

for liquids. 

. Ropgrt Hopeson Graraix, Salford, Lancashire, and Mataias Parar 

Java, Thann, France, * Improvements in dyeing and printing textile 
materials and fubrics."— Petitions »ecorded 12th September, 1860. 

2207. James Warient, Bridge- lackfriars, | London, ** Improvements 


+ 


in cocks 





in the construction of safety or Davy lamps.”—-A communication from 
Mr. Laurent-Lermusiaux, Paris. 

2209. NatHaN THompson, jun., Abbey-gardens, St. John’s Wood, “ Im- 
Ss in boat building, and in apparatus used therein. 

2211, Groner Paice, Wolverh: a, * An improvement in the manufac- 
ture of wrought-iron drill-proof saf 

2212. Josepu CHESTERTON Keita, **A new or improved method of 
constructing — bui 

2213. Eowarpb Fiaup, Carlisle-street by ne London, “A covering 
for the moustache or hairy Ft fi 

2214. Freprrick MicuakL Murton and Jonatiax MiLuineTton, Strood, 
Kent, ‘‘ Improvements in throttle and valves for engines 
worked by steam or other vapour, or lj. 
peor bike 


2215. WaLLACK CocHraN® SOMERVILLE, -street, spark, 
= Improvements in apparatus for supply 1 ve ot 
with w 

a ee Setestee, Rioes Lincoln’s-inn, ae, ag Segeovenettp 

e processes of cemen m or case-hardening softening 
communication from Jules Cazanave, Paris. rs 

2217. Nicouas —y--y St. Petersburg, “ A newkind of oil i A Lsemastion, 

aoa other like articles for the toilet.”— Petitions recorded 13th Sep- 

2219. Funpixanp Scugiraavsr, Vienna, ‘‘ An improved machine for 

" = calico and other fabrics. ma — 
. James Cooxs, singeing, treating, or 

2235. Abdu Bonpaas, "By wt Warwickshire, Impro 
ments in Ft amy By any wail 

ee nan PRICE ta Shee 





hing, wringing, mangling, sq ig, and — 
machines.” 


1278. Tuomas Herpieston, Manchester, “ An 
ments in breech-loading fire-arms, and in eoguanes to be used therewith, 6 
1230. Denis Muukay, Rue Rasitre, Brussels, ‘ Improvements in springs | 
ouspating or distending ladies’ dresses."—Petitions recorded 23rd May, 
1284. Jonny Swarr, B 


, Yorkshire, 
weaving.” 
1286. Tuomas Jouxsox, Plumstead, Kent, ‘‘ Imp 
washing bottles and jars.” 
1291. FREDERIC WALLER PRINCE, Wellington-street, London Bridge, Surrey, 
“* Improvements in fire-arms and ordnance.”—Petitions recorded 24th May, 


0. 
1296. ALFRED Husart and Victor CanTiLuon, Liege, Belgium, ** Improve- 
ments in the manufacturing of glass 8 and barrels.” 
1298. THomas Dickins, Middleton, Lancashire, and GILBERT McCuLLocs, 
ts in machinery or apparatus for spinning and 
Fagg silk, cotton, and other fibrous materials.” —Petitions recorded 25th 
lay, 1860, 
1805. RicHaRD ARCHIBALD Brooman, Fleet-street, London, ‘“‘ Treating 
certain animal substances in order to obtain albuminous, gummy, 
lutinous, and glairy products and fat.”—A communication from’ Benjamin 
‘araf-Javal, Paris. 
1307. Joun Date and Herrica Caro, M in 
Pry d colouring matters for dyeing “aud printing.’ "Petitions recorded 


May, 1860. 
1321, ‘Jous Duepate, jun., and Epwarp DuGpaLs, Blackburn, Lancashire, 
in ‘the of j and 


bearings for shafts, 
pindies, and other similar articles.” 

1886. Joun Trayes, Belfast, Ireland, ‘‘ Improvements in steam boilers or 

team and heat eam, and in the application of heat.”—Petitions 
on 29th May, 1860. 

1340, ALFRED Vincext Newton, Chancery-lane, London, “ Enpvovemente 
in application of steam to the warming of buildings yo 
and in apparatus —A communication from Ieee a Welnes 
and Calvert Vaux, New York, U.S. 

1341, CHARLES ALDIN, Clapham Park, Surrey, ‘“‘ Au improvement in the 
construction of paving tiles.’ 

=. ¥ nk DER Mannino, Inner Temple, London, Poe 

treatment! eaten, sew matters, the general 
wastes of a factories.” — verorded Sist May, 1860, x 


+ 
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ts in hi for 
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Groner Hunrar, jun., Dean-street, Newcastle-on- 
opments in the man 


ufacture of chiorine.”—Petition 





I 





2050. JONATHAN Newauu, Dal infield, Cheshire, “ Contsia Seecnneiete 
apparatus for transferring the latent heat of steam to water or other 
fluids.” — Petition recorded 25th August, 1860. 

2131. Joun Hugues, WILLIAM WILLIAMS, and GzorcE aa, Brock- 
moor Works, Brierly Hill, 
— of tin and terne plates, and in apparatus employed ea "Petition 

4th September, 1860. 

2138, Dayip Yootow Stewart, Gl 
casting.” —Petition recorded 5th September, 1860. 

2167. Paut Euias AUBERTIN, Great Winchester-street, London. 
ments in the manufacture of soap.”—A communication os j 
Gros, Mulhouse, France.— Petition recorded 7th September, 1860. 

2173. Prrer RicHarps Cross, a Suffolk, ‘“‘ Improvements in means 
or apparatus to give protection to the mouth and nostrils in respiration, 
and to the throat and chest, against the injurious effects of atmospheric 
influences.” — Petition recorded 8th 8th September, 1860. 

2209. NaTHAN THOMPSON, jun., Abbey-garden, St. John’s Wood, London, 
“Improvements in boatbuilding, ao in apparatus used therein.”— 
Petition recorded 13th September, 1860. 

2255. JOHN mag Watsa, Kensington, Middlesex, “‘ Improvements in 
breech-loading fire-arms.” 

2261. WinLiaM Eowarp NewTon, Chancery-lane, London, ‘‘ Improvements 
in the manufacture of files."—A communication from William P. Pierce, 
Boston, Massachusetts, U.S.— Petitions recorded 17th September, 1860. 

2267. Joun STRATHEARN, Glasgow, - Sereno re in preparing cotton and 
other fibrous t fi ing.”—Petition recorde September, 





edt ts in moulds for 





* Tmprove- 
ules Gabriel 





1860. 

2275. EpmuND Hont, Glasgow, “ seine apparatus for preparing saws."— 
A communication from Theodor Andreas Prale, Hamburgh.— Petition 
recorded 19th September, 1860. _ 


And notice is hereby given, that all _—— having an interest in oppos- 
ing any one of such applications are at Fiverty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 

Journal) in which this notice is issued. 


list of 8 tio blished during the week end 
pein able orig 0 week entng 


2762, 84. 419, Is. 7d. ; 421, 3d. ; 455, 3d.; 456, Sd. ; 457, 7d. ; 458, 3d. ; 

9d. ; 460, 3d; 461, 5d; 462, 3d. ; 463, 5d.; 465, 1s. ; 466, 3d. ; 467, 7u.; 
468, 3d.; 469, 3d.; 470, 8d; 471, 3d.; 472, 8d. ; 473, 3d. ; 474, 3d. ; 
475, 7d.; 476, 6d.; 477, 9d.; 478,3d.; 479, 3d.; 430, 10d.; 481, 7d. ; 
482, 3d.; 488, 8d.; 484, 3d.; 485, Od.; 486, 3d.; 487, 3d.; 488, 4d.; 
489, 6d. ; 490, 3d. ; 491, 3d. ; 492, 3d, ; 493, 4d.; 494, 9d.; 495, 1s. 3d. ; 
496, 3d. 3 497, 1s. $d. : 498, 3d.; 499, 3d.; 500, 3d.; 501, 3d.; 502, 3d.; 
503, 3d. ; 504, 7d. ; 505, 9d.; 506, 10d.; 507, 1s. 4d.; 503, 7d. ; 509, 3d. ; 
510, 3d. 5 511, 3d.; 512, 6d. ; 513, 4d.; 514, 6d. ; 515, 1s. ld. ; 516, 10d. ; 
517, 3d. ; 518, 3d.; 519, 1s. 11d. ; 520, 3d.; 521, 5d.; 522, Gd.; 523, 4d.; 


524, 3d., 525, 3d. ; 526, 8d. ; 527, 9d. ; 530, 3d. ; 531, ‘6d, 





*,* Specifications will be ae any og by post on nae of the amount of price 
and postage. Sums ex ling 5s. must be remitted by Post-office 4 
made le at the Post offs, E High Holborn, to Mr. Bennet W 


Great Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared wa gal The 
Engineer, at the Office of her Majesty's Commissioners of 





Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
710. Ray BroTHERHOOD, Chippenham, ‘‘ Generating steam.” —Daged 17th March, 


This invention consists in taking a portion of steam from the boiler, and 
passing the said steam, by means of a pump or other suitable forcing 
—— (worked by the engine or otherwise), into and through a = 

eating apparatus connected with a smoke-box or with a furnace, In its 
through the superheating apparatus the steam will be raised to a 
igher gue of temperature, in which state it is to —s returned into the 
bedler through a _—- pipe or pipes, disposed at the 
lowest part of the boiler. In rising through the water roy ‘te upper surface, 
the superior heat which has been given to the returned steam will be im- 
parted to the water, and cause the evolution of an additional quantity of 
steam, thereby greatly increasing the steam-producing power of a boiler of 
given demensions, and effecting a considerable saving of fuel. 
715. J. Eu.is, W. WinTERBOTTOM, and J. BRADCOCK, Droylsden, Lancashire, 
“* Steam "—Dated 19th March, 186). 

This invention consists, Firstly, in an improved equilibrium slide valve, 
which is constructed in the following manner :—The slide valve is furnished 
with openings, through which the steam from the side pipe enters the 
slide valve, = by which it is delivered to the ports of the steam cylinder; 
the exhaust steam is conveyed through the slide valve to the exhaust steam 
pipe in the usual manner. The slide valve is made with one or more 

adjustable guides to compensate for the wear. Secondly, in an improved 
apparatus for lubricating the slide valves, pistons, and cylinders of steam 
engines, which lubricating ap tus is particularly applicable to the 
equilibrium slide valve above described, but may be applied to steam 
engines with other slide valves. The vessel containing the lubricating 
material is attached to a hollow spindle fixed to the slide valve ; the lubri- 
cating material is discharged at intervals by hand or self-acting machinery, 
and enters the slide valve, by which it is delivered to the cylinder with the 
steam. 

732. T. SYKES = B. C. Syxxs, Cleckheaton, and J. W. CrossLey, Brighouse, 
Sor heating water, air, or other ‘fluids, generating 

steam, preventing incrustation in steam boilers, and con- 
suming smoke, "— Dated 2ist March, 1860. 

This invention relates, chiefly, to boilers and their furnaces or fire boxes 
for generating and superheating steam, — as a motive power, either 
for stationary, marine, or locomotive engines, and applicable also for heat- 
ing purposes. The improvements consist, First, in casting metal over and 
upou wrought iron or other tubing, bent into a spiral or other form, so as 
to obtain hollow cylinders and Pam lates, either plane or curved, or of any 
other form, whereby to produce ble’ heating surfaces having ‘portions of 
tubing projecting out of the cast metal for purposes of connection. Also in 


constructing similar vessels ae on a spiral groove between two con- 
or a combination 


centric or cylinders, ei poten by S 

of the twe, one part being cast and the 0 i the other wro as oe 
nected together by any suitable ay together by 
any suitable means dou! plates of any size or form, #0 as to leave serpen- 
tine or zig-zag therein; such cylinders and plates are applicable 
for the Pot heating water and generating and superheating steam. 
The grooves, or zig-zag passages form water or steam spaces, the 




















Ocr. 5, 1860. 


THE ENGINEER. 











over, and 
paantgun, ave’ 90 con snestes that Go water or tan aay pen See 
successively, but in a contrary directi 
carried into another vessel by a = nog which is bent into a spiral or other 
suitable form, and which may be extended in any direction within the 
upper part of this vessel, and surrounded by another eve which conveys 
the steam to the — 3 engine or other destination ; thus the steam becomes 
superheated. Secondly, in the use of such hollow or tuk hereinbefore 
described, as LR oF 
placing them in the flues ounee 
yy connecting them .at one end with the w 
steam chamber at the other end a das om will take place 

the ‘ae eieien into the steam cham in making horizontal 

lindrical boilers having the steam chamber on the top side, and the + 
ember with the = pipe within, and for the same pui 
above described, and in separatin, a water chamber, say about 2 wide 
= the boiler by a AT alet with the end thereof, but open at the 

as to communicate with the steam chamber. The o ion of 

the’ boiler is termed the body of the boiler, within which are Hiaced £ fire 
tubes or flues attached to the tion and the other end of the boiler, and 
connected together at each alternate end so as to form one continuous fire 
flue through them. Fourthly, the improvements consist in constructing 
boilers or steam generators of concentric tubes forming water spaces 
betwixt them, the said tubes being so arranged that the heat from the 
furnace or fire box may act on —~ ‘sides of such water pny being 
also so arranged and das to an extended ion of the 
water and of the flame or heated gases, = which the patentees secure an 
extended heating surface, and, consequently, a quick ethan of steam. 
te the improvements consist in constru arranging furnaces 
or fire boxes in such manner as to obtain hea’ air, and introduce it in 
successive streams to the flame and unburnt gases from the fuel, which they 
effect by making such furnaces in two compartments, or in having them 
divided by a mid-feather or partition, but with a communication betwixt 
them, in such manner that one part may be employed for the su; Lh 
fuel to be coked, and to produce or generate and evolve the flame 
and the other part as a combustion chamber. 


738. J. Buackwoop, Banff, “‘ Fire-bars.”—Dated 21st March, 1860. 

This invention relates to the arrangement and construction of furnace or 
fire-bars in such manner as to insure the bar ae much longer oo 
those of the ordinary kind, as well as obtaini her in 
combustion of the fuel. Under one modification this improved furnace ter 
is cast hollow, that is to say, there isan opening extending longitudinally 
through the ‘bar. The bar is, by preference, cast of an elliptical or egg- 
shaped figure in its transverse ‘section, the wider portion of the egg-shaped 
= ar upper = of the bar, and the external convex surface, 

on which the fuel rests when fitted in the furnace. The ends of 

the are made with the usual or notched part to admit of the 
bar resting upon the cross bearers or supporters, which are fitted at each 
end of the furnace. Below the bearing ends of the bar are the openings 
which admit of a current of air continually passing through the bar from 
end to _ the metal of the bar forming as it were a shell to this air 
The metal at the ends of the air passage 
shaped ay = to curve away in an angular direction, in order that nothing 
may interfere with the free admission and emission of the air to and from 
the bar. The currents of air passing through the several bars of a furnace 

carry off a | portion of the heat imparted to the burning fuel, and in 
this-n manner the destructive effect of the intense heat is counteracted b y 
the cooling influence of the air. 


39. ae Paiutrs, Ghent, Belgium, “ Steam engines,”—Dated 21st March 











This invention relates to the employment of a peculiar apparatus in lieu 
of the air pump at present employed in condensing engines, and consists in 
the application and use of apparatus similar to that now known as 
“‘Giffard’s ” feed injector for the purpose of removing the water from the 
condenser and conveying it to the hot well.—Not proceeded with. 

744, J. 8S. Brut, Newcastle-on-Tyne, ‘‘ Steam engines and boilers.” — Dated 
22nd March, 1860. 

The documents relating to this invention cannot at present be seen, 

— of time for “‘proceeding ” with the patent having been petitioned 

or. 

756, J. Watts, Clifton Cottage, Battersea Park, ‘‘ Safety valve."—Dated 23rd 
March, 1860. 

This invention consists in so constructing a safety valve as to prevent the 
possibility of tampering with or overloading the same. To effect this object 
the patentee proposes to form the valve double, or with two valves and two 
valve seats, one above the os and he 80 arranges, di , and o—— 
these said Valves togeth the results hereafter 

operations of this iapooved ¢ so valve are as follow : — Under coaluney 
circumstances the steam or other vapour or fluid employed will pass 
through the lowermost valve, and, exerting pressure upon the uppermost 
valve, will raise some of its aon and allow the steam to pass off. But sup 
the attendant, from a desire to increase the pressure of the steam, to attempt 
to load the valve, or to exert pressure thereon, the effect will be to force 
lowermost valve from its seat, and thus establish a communication between 
the steam boiler or other reservoir of power, and the space around the double 
valve seat piece and uppermost valve, and thus allow the steam to escape 
and blow off, and by these means ents arising from overloading or 
weighting valves may be avoided. 





P Crass 2.—TRANSPORT. 
luding Rail: and Pi er ag ny Steam oh § = - 
“chine ond Fidlage Sailing Fence Boats, Carriages, Carts, H 
ness, §c. 


727. E. Fincn, Chepstow, “ Railway switches.”—Dated 20th March, 1860. 

For the purposes of this auvention where the rails used in constructing 
the railway are hollow, and somewhat Same © in section to inverted bri: 
rails, and where the flanges of the oe Ser run in the hollows or 
grooves of the rails, the inventor applies, in combination with such inverted 
or hollow rails, switches and crossings constructed in like manner to the 
switches and crossings on broad gauge and other railways where bridge rails 
are used in constructing the permanent ways.—Not with. 





Crass 3.—FABRICS. 
Including Machinery and Mechanical connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 

689. J. Suretps and A, Snieups, Perth, “ Jacquard looms.”—Dated 15th 
March, 1860, 

This invention relates to various arrangements of jacquard looms or 
machinery, so contrived as to secure a more effective system of operation in 
weaving, combined with a wider range of action, for manufacturing certain 
classes of ornamental goods than has hitherto been the case, and it bears 
importantly upon an of “impr in j looms or 
machinery for weaving,” for which Mr. John Shields made application for 
British letters patent on or about tne 5th day of October, . The 
present yy may or may not be worked in conjunction with those 
set forth the — s specification of the invention hereinbefore 
referred to, but, when so for tion in ornamental weaving, 
they consist essentially in giving the “branches a horizontal traverse 








tively fixed, so as not to move independently. Upon these two of the 
ey eee eee eens mene dries, Ce ean the same 


apparatus 
ing machine, and through similar reeds on its 


tubes of copper, filled with steam, and placed s, 
, and some under, the said tubes, but not in 
contact with them. He also applies a second fan or ventilator below the 


said tubes. —Not 
ford, *‘ Preparing and spinning fibrous sub- 


714. W. and H. Hopason, Bradfi 
stances.” —Dated 19th March, 1860. 
This invention relates to for preparing and spinning, in which 
caps are or may be employed, and these intel beneath consist in the appli- 
cation of a tube or cover placed immediately beneath the — 4 — in use, 
aw» Ly small space betwixt the two for the yarn to bobbin 
lor cap. The bobbin —_ or cap is — =a ding ti the whole 
time of filling, thus action of the atmosphere 
upon the yarns, which now ease » the loose fibres to be thrown off, or to 
stand out from the main body of the yarn or thread, but which, by these 





air jacket to the pipe and keeps it warm.—Not 
743. G. J. Cauvert, York, and C. L. Lient, Parliament treet, London, 
* Port buildings.”— Dated 22nd March, 1 
a ayn 


ports either an iron standard or a socket, ets 
receiving the horizontal oiard o*,0 cosh and one or Sere | of the build- 
ing. a ee r to commence the thread at the point of the screw, where 
they make 4. Sy y- ww, and to increase the breadth of it, and increase 
also the angle which it makes with the axis of th ew as it rises from the 
poe Sere & ae le or base , the ameter of the screw 
eing equal to two-thirds of the diameter of oy oh on The princi 





improvements, is prevented, and a better or more smooth yarn p 

Not proceeded with. 

716. T. Gaupix, Airdrie, Lanarkshire, N.B., “‘ Looms.”—Dated 19th March, 
1860. 


This invention relates to certain i ts in the ar ig t and 
construction of, or additions to, power looms for obtaini di ial or 
intermittent action of the weight, so that more or io strain may be 
thrown upon the warp at intervals to suit the exigencies of the weaving.— 
Not proceeded with, 
721. J. and F. Witttamson, Griffe Mill, near Keighley, “‘ Looms.”—Dated 
20th March, 1860. 

This invention relates to means of applying certain loose rods to connect 
the treadles (which are worked upon regularly by the ay at of the tappet 
aa with the top levers which work the healds in regular 








are ‘supported directly by the screwed foundation shoes, and 
ee |} are into mortices formed in horizontal 
beams, extend from one foundation shoe to the next, and which are 
held at bod ends by the —_ before mentioned. Boy — 
the wall, and are abov = f 
held in position by ey pt r fillets of hard wood or fea an 
These - panels are hollow, and are composed, by preference 
although not necessarily) of Bielefield's fibrous slab, which secures the 
mherion’ of the building from of P The edges of the 
fibrous panels are received in rabbets formed in the wooden fi of the 
nel, The roofing is composed vf grooved rafters, the grooves of which 
old canvassed slabs of the aforesaid fibrous or a roofing of any 
other suitable material. The whole of the fibrous slabs are waterproofed 
be a suitable aa. Buildings constructed in the aforesaid manner 














These loose rods being alternately connected and disconnected with the afore- 

mentioned treadles will cause the loom to weave any kind and combination 

of twill, and plain respectively or combinedly. 

723. J. ASPELL, E. Boorn, a Z Hurst, Middleton, Lancashire, “‘ Power 
'— Dated 20th Ma: 


looms ” 

This invention is designed for thes P of regulating the taking up of 
the cloth as the cloth upon the roller or increases in diameter from the 
accumulation of fabric, and is effected as follows :—The cloth roller or beam 
is driven from the “swing shaft” by means of a friction plate or toothed 
wheel, which oo motion to a frictional bowl or pinion, which turns or 
drives the cloth by an intermediate worm wheel, or other convenient 
gearing ; a small roller “f placed contiguous ¢o the periphery of the beam of 
cloth, which roller is in _ at one end with a lever, the opposite end 
of such lever oo bearing upon a frictional bowl or 
pinion, so that as the we hy of “ihe cloth upon the beam increases, the 
said bowl is depressed or forced near to the centre of the driving friction 

late or toothed wheel, and, consequently, there being a less driving sur- 
lace, the speed of the cloth beam is radually diminished as required, and 
the “taking up ” of the cloth is equalised or regulated, 


726, A. co, 4 4 ** Bleaching coir jibre."—A communication.— 
la 1860. 

This invention consists in su poeting oo coir — and coir yarns in a mois- 
tened state to the action of sulphuro: 

729, J. Newnouse, Farnworth, near ae en moors, “‘ Preparing, spinning, 

owt Ney cotton, de. "Dated 21st March, 1860. 

bject of this invention is to prevent the slubbings, rovings, or 

yarns aon ich are ge toroving frames, jack frames, spinning, doubling, 
and twining machines, from becoming entangled when the ends break, or 
when the portion of such —, rovings, or yarns are unwound 
from the spools, bobbins, or cops. In order to accomplish this the slub- 
bings, rovings, or a, © when drawn off the spools, bobbins, or cops, are 
carried over a rod or gall provided with recesses or hooks, or through holes 
in a plate; which rod, rail, or plate is placed me such a position that, | when 
an end breaks, it is held up and p i fro with 
the slubbings, ooria, oF yarns, under or near to it ; the bobbins are also 
prevented from unwinding themselves by the vibration of the creel. By 
this means, the uneven rovings, yarns, or th now frequently produced 
by such entanglements or unwinding, are avoided. 
736. W. S. MacvonaLp, Manchester, *‘ Dyeing or printing woven fabrics of 

mixed materials.” — Dated 2\st March, 1860. 

This invention consists in thickening the dyeing or colouring materials 
or their bases or mordaunts, ei for the -_ or second dye, with flour, 
starch, gum, or suitable mineral sam, material py | 
used for such rome | and then apply’ ying “= same by means of a bloc’ 
or bi padding, blotching, or — roller -3 rollers, or plates or 
cleaning or other suitable surface or surfaces of that character. The 
colours so applied are then raised and fixed or dried the same as in the case 
of mineral or spirit colours, or dricd and steamed as in the case of steam 
colours, or simply dried as in the case of topical or pigment colours, 








P CLass a gy - rng 

Lh : “ 4 h : 

including Agricultural vou, _ ‘mplements, Flour 

725. T. Law, Uppingham, “‘ Reaping and mowing machines.”"—Dated 20th 
March, 1860. 


According to one part of this invention the inventor forms the cutter of 
an endless belt of steel, supported on Pan horzo laced at the four corners of a 
frame, the | ul eys yee on mtal axes. The rectangular 
frame is connected to the main frame of the pare ag so that it stands in . 
vertical position, and the frame is of sufficient height for =o upper part o! 
the frame to be above the top of the crop to be cut. The part of the belt 
between the two lowest eo — slots in stati y fingers, 
similar to those heretofore the points of the fingers pro; ecting baad 
and the top of the fingers overlapping the front edge of, the belt. The end- 
less belt he prefers to form of a strip of steel rolled t toabout 3 in. in width, 
the ends of the strip being rivetted together to form an endless belt. The 
cutting edge of the belt may be either plain or it may be serrated. The 
endless belt, as it passes between the two —- pulleys, may be caused to 
rub against a stone or other sharpening apparatus, so placed that one or 
other of the sides of the serrations Ky fn. "et the belt may be ——— 
whilst the machine is in motion. edge of the endless belt of steel 
may, if desi rivetted to an pw LN band of leather, or other flexible 
material of less width than the band of steel, the leather or other band 
being made to slide in suitable grooves in the fingers to prevent the edge of 
the band getting out of its proper position. The poe Le. apparatus may also 
be composed of an endless belt of leather, supported by rollers at the four 
corners of a vested rectangular frame, having a number of knives of a Y or 
other form rivetted to its exterior, the rivets passing through the centre of 
the knives, so that the belt may pass readily over the rollers. He a 
nicates motion to the endless cutter by transmitting motion from the mai: 
wheel of the machine to one of the upper rollers, around which the belt 
passes by toothed wheels or , means being provided for throwing 
the wheels out of gear when the machine is not being employed for reaping 
or mowing. In order to deliver the crop as it is cut to the side of the 
he loys two or more spirals made of bar steel or other material 











motion to and fro, in addition to the ordinary and di 

motion as employed for raising the jacquard wires or needles. This bork 

zontal motion is effected by a differentially-formed cam or working barrel, 
which is caused to rotate in concert with the ordinary jacquard 

at any desired speed, in proportion to the speed of such barrel. With this 

arrangement the pattern a range of the jacquard is very greatly 

i “ hilst the vertical needles or cleeks do not require any horizontal 

, and the most effectual provision for twilling the 

fabric can ‘be made to any extent by so gearing the wires that any desired 

alternations of numbers may be lifted. 


707. E. Copz, W. Cops, and W. G. Warp, New Basford, near een, 
“ Manufacture of fabrics in lace mac ee - - Dated 17th March, 1 
The object of these i is the tion of a novel } aoa 
tion of fabrics, in which the warp threads are united together, and pillars 
formed by the use of looping threads, in substitution of the bobbin threads 
heretofore employed. — this p ~ ph. in ng 4 of such bobbin threads 
carried and operated by bobbins he patentees apply needles 
or instruments, each having an eye, through which passes a louping thread, 
and such needles or instruments are to take their threads eon, 
and so as to loop with the warp or Teagitudinel threads, in order that the 
operated by such needles may, aided by hooks or other ey 
in the movements given to the warp or longitudinal threads, effect an 
interlooping and tying together of such warp or longitudinal seein By 
these means points and point-bars ge as » ordinary bobbin net lace 
machinery to hold up the ~~ as fi as well as bobbins and carriages 
with their combs, are dispensed with. 
708. R. A. Brooman, Fleet-street, London, ‘' y for 
ressing warp threads. ”— A communication. ete 7h y N= ieee 
The objects of this invention are to furnish the main beam of a ‘loom with 
$ yA ame Oy co _——- bo ene 9 and to improve the 
process nD ating dryin; uses. In 
order to aceomplish the first of these ob 











ic 
jects, the inventor forms the main 
beam in two similar parts, both of which fit upon and are carried by a 
#uare iron shaft, or any other form of shaft on which they may be reja- 





bent into an open spiral form, the ends of the rods being supported in bear- 
ings, so that a rotatory motion ma: bo given to Game the spiral bars are 
placed behind the cutter, and parallel with it, and the undersides of the 
spirals rest on a flat stationary ry means the crop, as it is cut, 
falls on to the spiral bars which, by rotatory motion given them, 
deliver it at the side of the machine. — Not proceeded with, 





Crass 6.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &c. 

718. C. F. Bie.rieip, Gower-street, London, ‘‘ Fabrication of plastic materials 
pressed in moulds for building and. ornamental purposes.” —Dated 19th 
March, 1860. 

This invention consists in combining fibrous materials with water glass 
(solution of silica), lime, and clay. In making or preparing plastic com- 
pounds of the materials above mentioned, some one or more of the other 
materials hereafter mentioned are generally used, according to the nature 
of the compound desired to be ——— These other materials are ground 
ee ground lava, or = me, or ground marble or quartz, or car- 

ate and sulphate of lime, oxide of zinc, and other metals, magnesia, 
ochres, and other containing like Properties. The coarser ground 
matters above mentioned give mass, and tho oxides of zine and other 
metals, ochres and other earths, modify or give colour, as well as mass, to 
the compounds of the other matters. 

722. J. J. Coun, Bssex-street, Strand, London, “ Chimneys.”"— Dated 20th 

larch, 1860. 

The flues of chi lly built of rectangular or square section, 
and surmounted by pots r ey lindrical or conical and various other forms. 
By the present i n, the i places within such square or rectan- 
gular flues a pipe or tube of cylindrical, oval, or other suitable horizontal 
section, and made of iron, or copper, or other Suitable material. This ipe 
basja conical, or pyramidal, or expanding mouth at its lower end, w which 











ight and portable, and are easily ~~ together without the 
aid of chilled ia Daeee. The invention also consists in the employment of a 
gaining screw, as before described, fer fencing posts, gate posts, and other 
purposes, 





Crass 6,—FIRE-ARMS., 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 
720, P. M. Parsons, eg mgd Bra, London Bridge, “* Fire-arms and pro- 
les.” —Dated 20th March, 1 
This invention cannot be Goocribed. without reference to the drawings. 
745. J. oe, Handsworth, Staffordshire, “ Breech-loading fire-arms,”— 
Dated 22 2nd. March, 1860. 
This invention cannot be described without reference © the drawings. 
752. C. Prater, Gay cross, London, *‘ Impr ition, 
bayonet, ond sword belts, and in pouches to » be worn yo "Dated 
23rd March, 1860. 
This invention cannot be described without reference to the drawings. 


CLass 7.—FURNITURE AND CLOTHING. 





Including Cooking Utensils, Uj; Ornaments, Musical Instru- 
ments, Lamps, Manufi Articles of Dress, §e. 
719. J. H. H Tottenham-court-road, London, “ Spring mattresses."— 


This invention consists in ‘making such mattresses in sections or parts. 
751. ./ M. and G.Tayior, Denton, Lancashire, “‘ Hats."—Dated 23rd March, 
1 


The inventors give the final shape, set, or finish to the hat brims by the 
means —— made to the required shape, either of motal, wood, com- 
iti any suit metal or material, softening the brim of the 
hat by a 7-4 heat, and applyin it to the said frame or model whilst it isin 
a soft state.— Not proceed 
753. J. Haven, Paris, “ nara cravats.”—Dated 23rd March, 1860. 
— invention consists prs pe ay of —— ae at —— 
a bow or rosette composed of three parts, underneath w rs 
passage or passer in which the other extremity of the cravat is Seerant 
which forms the fourth eases oF oa & eee. 
introduce this ——- into the care —— f5-° taken + 
— it internal] —s a materia! su sien «& sti to allow io 
be effected with facility. When en that the be completely 
made beforehand, the patentee employs a spring ince the body of the 
cravat, or simply’ a thin piece of steel, the extremity of which engages in a 
upon the bow ; ora simple spring hook may be 
cravat closed. 


Crass 8.—CHEMICAL, 
qh ing Special Chemical and Pharmaceutical Preparations, Fue 
“end. ghtig Materials, Preparation and Preservation of’ Food 





s 


passage or passer 
employed to keep 





Brewing, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Paint, , Manures, Se. » 
712. T. Ricnarpson, Newcastle-on- Tyne as M. PRENTICE, 
“Manufacture Myre eres ond ala of irom and vl of the ed 


17th March, 
mis aa consists in Kibcsitting oxides of iron to the action of sul- 
hurous acid, and exposing the solution to the a here, to obtain 
hydratea oxides of iron and sulphate of iron. The invention also consists 
such solution by muriate of pod me to obtain corre- 
pth om ‘alkaline salts, and also muriate of iron, from which muriate of 
iron hydrated oxides of iron may be precipitated by lime, magnesia, or 
baryta, or their carbonates. 
717. Pd CuaRrK, Chancery-lane, 
ed 19th March, 1860. 
oa val caging this invention into effect the raw hides are previously pre- 
in the ordinary way, and immersed in lime or otherwise to deprive 
Sa their hair, and well cleaned. A solution of _chromate of 
(C or O° K C) is then prepared in any 
kinds of alkaline chromates will answer the p purpose. | When 
complete, as many skins are placed in the liqu the capacity o—- 
of holding, so that the said skins may be covered by the liquid ; 
then im to them. These skins are left in x? — from six to 
twelve according to their thickness, After this the skins are sub- 
mitted to a washing in as much running water as possible, until they aro 
completely deprived of all extraneous matters which the solutions might 
contain, so that no impurities may be found either on the exterior or in- 
terior of the skins, Skins thus washed n their original ee and 
are free from all foreign matters. By the ve-described 
matters in the skins undergo transformation, which causes the sine’ to have 
a med nny to the tanning or other substance, which thereby facilitates 





London, “ Tanning.”—A communication.— 





4 E. Garpner, Maidstone, “‘ Paper."—Dated 2th March, 1860. 

This invention relates to certain yo constructions of what is known 
as the ‘‘ making cylinder” in a paper ing machine, and consists, accord- 
ing to one modification to be used in the production of laid paper, in 
grooving or canndiling the surface of the cylinder, such + or 
channels ww with the interior of the cylinder by suitable 

ribs or grooves at right ao = = the 
rooving pal cenndliing of the cylinder are also eye at suitable 
grooving Any suitable design or trade mark may be made on the sur- 
face of the cylinder during the cutting process. side the cylinder is 
fitted a vacuum box, connected by a pipe with any convenient exhausting 
apparatus. 

733. T. Ricnarpson, Newcastle-on-Tyne, “ Salts of alumina.”—Dated 2let 
March, 1860. ap 
The patentee claims the subjecting alumi i Is to the action of 

sulphurous acid, 
735. W. E NEwWTOoN, Chancery-lane, London, ‘‘ Solution for toneing pho'o 
graphic pictures.” —A communication.—Dated 2ist March, 1860. 

The improved preparation or solution for toneing photographie pictures, 
which forms the subject of iy _. 
sublimate, tartaric acid, ecda, hydsochiorie acid, and os, 
This solution, after well t ange for forty-eight hours, 
after filtering is — for use. -_— taken from the —— 

through the toneing bath n tmanediately tan mmersed ina 
clean water bath, to give ita thorough rinsing. As arule, this will be sufficient 
to eee, but when se down very dark it may be necessary to 

0 through the same manipulation the second time. Care should be taken to 

ave — wells before it is put into the fixing bath.—Not pro- 
ceeded 
760, W. 8. Lewis, Moseley-street, Manchester, “ Iuminating gas."—A com- 

munication.— Dated 23rd March, 1860. 

This invention consists = making an illuminating gas by passing the 
vapour of water, and a bh: m or its equivalent, through a retort, 
containing red-hot carbon, and keeping the retort at a high red heat, 
whereby a stable illuminating gas will be produced, 
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Crass 9.—ELECTRICITY.—None, 


Cuiass 10,—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
629, T. Veat, Willenhall, Staffordshire, “ Curry combs.”—Dated 8th March, 


1860. 

The patentee claims making near either side of the body of the curry 
comb an additional rib or corrugction, by which said ribs or corrugations 
the body is much strengthened. Also making the said bars by rolling, 
pressing, or stamping, instead of by forging. 

636, G. SpiLLER, Upper Southwick-street, London, ‘ Knapsacks.”— Dated 8th 
March, 1860, ‘ ’ 

This invention relates to certain improvements upon a former invention 
of the present patentee, dated 2nd Dec., 1864 (No. 2760), the express object 
being to prevent the knapsack itself from falling back, and allowing a tree 
circulation of air between the body and knapsack, these objects being 
effected by simple and efficient means. 

688. J. Lister and J. Lees, Oldham, “ Oil cans.”— Dated 9th March, 1860. 

The object of this invention i- to make oil cans so that no oil can escape 
when they are overturygd ; also easy to clean, and to deliver the oj] more 
freely than those now # use. For these purposes an air chamber is made 
at the bottom of the oi! can, into which air is admitted through a tube 
which is attached to the bottom plate; above the air chamber is the oil 
chamber, and an air tube reaches the bottom of the oil chamber to near the 
lower end of the delivering tube, which is made with an oil cup to catch any 
oil that runs down the delivering tube. The two air tubes and the delivering 
tube are all in a line, so that a wire can be passed through them to remove 
any dirt or other impurity. If any of the oil should escape from the oil 
chamber through the air tube passing through it, it is collected in the air 
chamber and escapes when the oil can is again used. 

640. C. SuBipon, St. George’s-place, Birmingham, ‘‘ Ornamenting spurs and 
other metal portions of saddlery.”— Dated vth March, 1800. 

This invention consists in an improved method and means of ornamenting 
certain portions of various industrial and artistic objects, that is to aay it 
consists in an improved method of setting, imbedding, or inlaying artificial 
or natural gems, or other similar matters of ornamentation, iu the aforesail 
industrial or artistic objects. The patentee effects this in the following 
manner :—He makes use of a tool which, when a motion of rotation is given 
to it, and the surface of an object is brought into contact with it, will form 
in the object a recess or indentation or cup, round the outside of which is a 
groove or necking, consequently leaving a wall or circumference on the 
inner recess standing as a vertical rim ; if, therefore, force be applied either 
to the outer or inner face of the wall or rim, so as to push it out of the 
vertical plane, it will either increase or decrease the circumference of the 
mouth of the cup, The size of the face of the tool is proportioned to the 
gem or article to be inserted. The tool having been applied to the article 
to be ornamented, and the recess or cup formed, the gem is inserted, and 
all that remains is simply to contract the circumference of the meuth of 
the cup, so as to cause the wall or rim to grasp the upper or outer portion 
of the gem. Of course this can be effected in many ways, but that which 
the patentee adopts and claims as part of his invention is the following :— 
The first-mentioned tool is removed, and another substituted, the form of 
which is this; the interior of the face is hollowed out so as to rescmble a 
cone, the base of which is at the face of the tool ; the diameter of this base 
is equal to, or rather greater than, the diameter of the recess and its rim or 
wall, If a motion of rotation be given to this too), and the article be again 
brought to its face, the recessed face of the tool covers the gem and the rim 
of the setting. By simply pressing the article against the tool, the rim is 
contracted by the action of the hollow coned tool, and thus grasps the upper 
surface of the gem. 

644. W. E. Newton, Chanecry-lane, London, *‘ Attaching tools to handles.”— 
A communication.—Dated 9th March, 1860, 

This invention cannot be described without reference to the drawings. 
647. J. Luis, Welbeck-street, London, ‘* Blasting rocks.”"—A communication. 

Dated \0th March, 1860. 

This invention consists in replacing the small holes of mines, usually 
cylindrical, the size of which can only vary slightly, by mines variable in 
size and depth, according to the results required. According to the size of 
the mass of rock to be removed, the mine is placed in the most suitable 
— for blasting. The spot chosen for each mine terminates in a round 

ole, either vertical or sloping, made in the orvinary way by percussion 
with the bars, The inventor constructs the mines for these reasons with 
what may be deemed pockets, the blasting being to cause a separation so as 
to render the removal of the detached pieces easy. The small holes of mines 
cause a useless separation, and employ a portion of their force in wuste by 
throwing to a distance the detached fragments of rock. The chambered 
mines placed under larger masses cannot effect a projection above the limit 
of separation; thus the advantage in favour of the chambered mines is, 
that the same quantity of powder costs less to lodge, produces a greater 
force, and effects no useless division or projection.—Not proceeded with, 

649, J. S. Orriny, Bversholt-street, Oakley-square, London, “‘ Registering the 
withdrawal of liquids from casks or vessels.” —Dated 10th March, 1860, 

This invention consists in causing a quantity of water equal to that of 
the liquid withdrawn to be passed through a meter furnished with registering 
ap) aratus and an indicator dial, so that the quantity of water passed 
through the meter may be made to indicate the quantity of liquid with- 
drawn. Thus, by turning the key of the tap for withdrawing the liquid, 
an equal quantity of water will be admitted into the meter, on leaving 
which it will be registered and indicated on the dial thereof. 

650. J. H. Youne, Great Coilege-street, Camden-town, ** Setting up (composing) 
and distributing types.” —Dated 10th March, 1860. 

To carry out these improvements in distributing types, or placing them 
in order for use in the composing machine, the —— fixes a number of 
receivers for holding types in a frame, and in front of these he places an 
endless belt or chain, to be moved by suitable gearing at regulated intervals, 
From reservoirs filled with the types to Be distributed he causes types 
to slide down into recesses in the belt, and these types, by means of a range 
of little scrapers attached to a bar, are dragged off the belt according as 
they may happen to be scored by a line or lines which serve to distinguish 
one type from the other, and which are cut or cast on the broadest sides of 
the types; as the types are drawn off the belt they are made to slide into 
the receivers and set in a row by means of a vibrating pusher. The 
receivers are made of such a form as will allow of their being readily put in 
connection with the composing machine. The reservoirs mentioned have 
the types pushed out from them in the direction of the len, th of the type ; 
and, in order that the same aperture may serve for thick or thin types, he 
affixes a spring that presses the lower part of the column of types with 
sufficient power to prevent more than the type actually in contact with the 
pusher being moved out of the reservoir, and when the pusher recedes the 
spring is relieved, so that the column of types may descend and fill up the 
space of the ejected type. 

654. F. A. Pops, E. F. Coon, and R. F. Woopwarp, Birmingham, ‘* Con- 
necting brooms and brushes to their sticks or handles,” —Lated Win March, 
1:60, 

This invention cannot be deseribed without reference to the drawings. 
656. M. J. E. JuLuiEenne, Paris, ‘* Bath-belt.”—Dated 10th March, 1860. 

This improved belt is composed of a band of iron or steel, either coated 
with paint, varnish, enamel, or with a metal not acted upon by the water, 
It is enclosed in horsehair, covered with serge, and is furnished with straps 
for attachment to the body of the bather. ‘To this belt is rivetted a back 
piece, which may be curved or not, serving to attach the belt to the sides of 
the bath by means of screws or otherwise. The improved apparatus is 
further rendered complete by the addition of braces for holding the Lather, 
and a pillow or cushion fixed to the back piece. Lastly, a smail board may 
be adapted to the apparatns, on which may be placed different kinds of play- 
things for amusing a child. The apparatus is f rther arranged so that 
electric shocks may be communicated to the bather in certain proportions 
of either static or dynamic electricity or maguetism. 


678, J. Sim, Aberdeen, ‘* Measuring fuids.”—Dated 14th March, 1860, 

This invention r@ates to the arrangement and construction of meters of 
the wet class, so as to obtain a correct measurement of the gaseous fluid 
which is passed through it, irrespective of the height of the water in the 
moter, or whether it is out of level. Under one modification the measuring 
drum or cylinder is made with a solid central dise, through which the sup- 
porting spindle passes. The outer part of the drum is formed of plates 
diverging angularly from the periphery of the central dise, these recesses 
forming the measuring chambers, The inlet pipe enters in the usual way, 
paralle! to the axis of the drum, and is then bent upwards, extending to 
the water line ; the outlet pipe is arranged in the ordinary manner at the 
upper part of the meter. In fitting up meters for measuring gas, it is pre- 
ferred to divide the upper part of the front box of the meter by means of 
@ partition; in the upper compartment is placed a worm or helically bent 
tube which communicates with the outlet pipe. This worm or bent tube is 
for the purpose of causing the gas as it passes away to the outlet to deposit 
the water which it carries off in its passage through the meter, and so pre- 
vent the flickering of the lights, which arises from the moisture collecting 
in the bends of the service pipes, The lower end of the worm tube passes 
through the partition in the front box, and the gas, alter being measured, 
pssses into the front box through an opening made for the purpose below 
the partition, and away by the helical tube. The meter is supplied with 
water through an opening near the outlet pipe ; the water fills the compart- 
ment in which the worm is fitted, aud then passes down the tube which 
encloses the spindle of the index, and into the lower part of the meter. The 
surplus water passes off by the inlet pipe at the cye of the measuring drum, 
and along @ syphou bend to the outside of the meter. The whole or part 
of these modifications may be advantageously applied to meters, for 
measuring liquids, as well as to the meters which are in ordinary use for 
measuring gas.—Not proceeded with, 











679. J. H. Jounson, Lincoln’s-inn-Jields, London, “ Cleaning rice.”—A com- 
munication.— Dated 14th March, 1860. 

This invention relates to a peculiar construction and arrangement of ap- 
paratus for cleaning rice, and consists in the application and use for that 
pu of detachable and adjustable stone a so shaped that when 
combined they will form a holiow stone cylinder, In the interior of this 

linder revolves a vertical drum, having a number of overlapping strips of 
chesgehin secured vertically by one edge to the surface of t m. This 
drum is also provided with loose or hinged a or scrapers which, by the 
action of centrifugal force, tend to fly outwards, and scrape the surface of 
the stone cylinder, thereby removing any coagulated matter deposited 
therein. As the stone wears away, the blocks are set up by suitable set 
screws to the proper gauge again. On the lower edge of the drum one or 
more vanes or projections are formed for the purpose of winnowing off the 
chaff or light husks which would otherwise coll. ct in the lower shoot which 
receives the dressed and cleansed rice. The rice to be treated enters at the 
top of the apjaratus by a suitable shoot and hopper, and passes down be- 
tween the surfaces of the stone cylinder and the revolving drum, If found 
desirable a wire gauze cylinder may be used in lieu of the stone blocks. 


667. W. TuxForD, Upper Thames-street, London, and G. W. HiLis, Mortlake, 
** Furnaces.” —Dated 10th March, 1860. 
The paventees claim the substitution for metallic fire bars of a bed of 
perforated bricks or slabs formed of and applied as described. 


668, J. Wrient, Bridge-strect, Blackfriars, “ Treating wood.”—<A communi- 
cation. — Dated 13th March, 1860. 

The nature of this invention consists in submitting wood to the action of 
heat while confined in a compressed state within a mould, and also in so 
treating the wood subsequent to filling or impregnating it either wholly or 
partially with resinous, oily, or other moisture-repelling substances, or with 
metullic or mineral salts, or with any other preservative chemical or dyes. 
The action of heat upon wood while confined in a compressed state in a 
mould is to materially increase the hardness, which would result simply 
from compression alone; decay of the wood is also in a great measure 
arrested and prevented, and its natural elasticity either wholly or partially 
destroyed, according to the extent to which the process is carried. 

670. A. V. Newron, Chancery-lane, London, ‘‘ Churn."—A communication. — 
Dated 13th March, 1860. 

In carrying this invention into effect a floatiag breaker is applied to the 
churn, it being formed of a ring or tube which surrounds the central shaft 
that carries the beaters, and having projecting from it radial arms, which 
take into vertical grooves formed to receive them in the churn case or 
barrel. The arms of the breaker are tapered off towards their lower edges, 
and, as the breaker is made to float in the case, its position therein 
will depend upon the amount of the fluid under operation, When a large 


quantity is a to be operated upon, there may with advantage be 
oe low this floating breaker a fixed breaker of similar construction, 
ut keyed in position a little above the rotating breaker. This breaker it 


is preferred to construct with dash blades, set after the manner of the 
ordinary propeller blades. Breakers attached to the sides of the churn, and 
projecting a short distance inwards, are also provided to give additional 
surface to the cream to strikeragainst when set in agitation by the breakers. 
When the dash blades are set in motion, a current of air will be drawn 
through the ring of the floating breaker, and a suction will be preduced 
which will draw the breaker into the milk just far enough to cause a 
portion of the milk to break over the ends of the arms, and flow towards 
the central ring. The milk will then flow down towards the bottom, to be 
again lifted by the dash blades, and again broken against the arms, while 
the counter currents and central draught through the ring wiil produce a 
thorough agitation and ventilation of the milk.—Not proceeded with. 

672. J. Luis, Welbeck-street, London, ‘‘ A pneumatic telegraphic.”—A coimiu- 

nication. — Dated lath March, 1860, 

This apparatus is of extremely simple construction, and it is composed as 
follows :—There is a tube of a small diameter connecting the two stations, 
and terminated at each end by a glass tube about 20 in. in length, placed 

verpendicular to it; at the two ends, where the connecting tube is joined 

y the glass one, two forcing and sucking pumps are adjusted. The two 
other ends of the glass tubes end in two bulbs, or other receptacles con- 
taining mercury or a colouréd liquid. The air coutained in the body of the 
pumps and the connecting tube is held inclosed between the two liquids, 
and thus becomes conductor of the movement, The apparatus works in 
the following manner :—When the two pistons are at the bottom of the 
pump, if one is raised, the air becomes dilated, and not offering an equili- 

rium to the pressure of the outer atmosphere on the liquids in the bulbs 
which are open, the liquids rise in two glass tubes ; on lowering the piston 
the liquids descend in the same degree.—Not proceeded with. 


652. W. Utimer, Castle-street, Holborn, London, ** Printing machines.”— 
Dated 10th March, 1860. 

This invention consists in obtaining the reciprocating to and fro motion 
of the tablo carrying the forms and type to be printed, from the continuous 
rotatory motion iu one direction of the cylinder or cylinder shaft in cylinder 
printing machines, or of a shaft or drum provided for the purpose in other 
printing machines, and made to revolve in a similar manner to the cylin- 
der. In cylinder printing machines the patentee fixes a toothed wheel 
at one end of the cylinder, which gears into a rack on the table to bring 
the table forward under the cylinder ; the teeth which would continue to 
gear into the rack are stripped off from one half of the wheel, so as to clear 
the rack, while the teeth on the remaining half of the wheel gear into and 
drive in a contrary direction a similar halt-stripped wheel at the back of the 
cylinder ; the teeth on this latter wheel gear into the rack on the table, and 
cause the tabie to travel back when they clear it. He does not confine 
himself to this precise method, as racks may be formed on both sides of the 
table, and semi-toothed wheels may be adapted to both euds of the cylin- 
der, and other modifications may be made without departing from the 
invention, 

675. M. Henry, Fleet-street, London, “‘ Artificial hands, feet, and limbs."—A 
communication.— Dated 14th March, 1860. 

This invention relates to improvements in the construction of artificial 
hands, fect, and limbs, or substitutes for natural hands, feet, and limbs, and 
parts thereof. By means of these improvements mechanical movements are 
obtained resembling the natural action of the human members; they are 
cheap in construction, and of so simple a description as to be easily obtained, 
and without being noticeable or conspicuous. One important part of this 
invention rests upon the novel mode described of applying spiral springs, 
combined or not with pulleys, cords, or pulls and points of attachment. 
The invention cannot be described without reference to the drawings. 


676. 8. Hecut, Gresham-street, London, ** Advertising on articles of earthen- 
ware, pottery, &c,”— Dated 14th March, 1860. 

According to this invention, instead of ordinary patterns being printed 
or written upon the crockery, as at present, ornamental ciphers or open 
designs are to be printed upon it, which will be filled up by advertisements 
written or printed upon the china,—Not proceeded with. 

677. J. Sim, Aberdeen, ‘* Measuring and reyistering the flow or discharge of 
liquids.”— Dated 14th March, 1860. 

This invention relates partially to a former patent. The patentee claims, 
First, the system or mode of measuring and registering the quantity of 
liquid conveyed into a cask or other closed vessel by means of the volume 
of air which is expelled from the cask or closed vessel, and is caused to 
actuate the mechanism of a meter, and so register the quantity of liquid 
conveyed into the receiving vessel. Secondly, the system or mode of 
measuring and registering the quantity of liquid added to a stock cask or 
vessel, by means of the displaced air, the quantity of which passing through 
the meter indicates the number of gallons or other quantities added to that 
contained in the stock vessel. 

681. W. T. Cuxxtuam, Rochdale, ‘* Cocks or taps.” —Dated 14th March, 1860. 

This invention relates to the construction of self-shutting cocks or taps. 
The valve or other such apparatus which regulates the supply the inveutor 
connects to a piston or its equivalent, which, when the valve is being closed 
by the pressure of the fluid, acts by tendency to compression upon fluid 
which can only pass through a contracted aperture or apertures, and 
thereby prevents a sudden closing. This is done by the piston moving 
upward, or downward, or horizontally, and the said apertures may be in 
the piston or in the cylinder thereof, and he so shapes the escape for the 
fluid that there shall be 2 decreasing area as the valve approaches its seat. 
The piston above mentioned can be established in equilibrium by admitting 
pressure around it. He also gains the above effect by an equilibrium valve. 
Another arrangement of self-closing cock or tap consists in mounting the 
valve upon a screw, the thread of which is sufficient to give way to the 
pressure of the fluid. — Not proceeded with. 

633, A. V. Newron, Chancery-lane, London, “ Nail-plate feeder.” — A commu- 
nivation.— Dated 14th March, 1860. 

This invention relates to a novel arrangement of mechanism for conveying 
nail-plates to the cutter which is to cut up the plates to form nails. The 
invention cannot be described without reference to the drawings, 


688. W. M. Partisoy, Frelighsburg, MMissisquoi, ‘‘ Fountain pens, and 
Jountain pen holders.”—Dated Lith Murch, 1560. 

This invention relates to a peculiar construction and arrangement of 
fountain or self supplying pen, and consists in the use of a conical vaive or 

lug for regulating the flow of the iuk by the action of writing. This plug 
s made to fit into an aperture in the lower end of the fountain or reservoir, 
and is more or less raised therefrom, so as to increase or diminish the 
aperture according as more or less ink is required in writing. This plug is 
attached to a spring of vuleanite or other clastic material, which also 
serves as a socket for holding the pen. The force of this spring is regulated 
by a ring or ferrule which is slid along it. At the bottom of the fountain 
or reservoir is fitted an internal spring of vulcanite or other suitabie 
material, acted upon by the conical plug hereinbefore referred to, so as to 
cause it to vibrate and agitate the ink at the bottom of the fountain in case 
it should deposit a sediment whe® not in use. Underneath the pen there is 
& spoon or ink holder, and between this spoon and the pen is placed a 








metal tongue for the purpose of holding the ink in the 

spoon by collateral attraction, an opening being made in the uy end of 

the tongue to allow the ink to flow between it and thesurface of the spoon. 

The head of the fountain or pen-holder is made in two parts, and provided 

with a perforated partition and air-vent, the whole forming an air chamber 

at the top oi the fountain, the air in si chamber preventing the escape of 
ink through the vent when the pen is not in use. The conical plug before 
mentioned also closes the aperture at the lower end of the fountafo, con- 
sequently the ink is safely contained within the holder without danger of 
ts escape until the pen is again used. A protective cap or sheath is placed 
over the pen when not in use, and this cap may be made to fit on to the 
head of the holder, thereby lengthening the same when required for use,.— 

Not proceeded with. 

667. 8. Smitn and P. Hatuaway, “ Chains.”—Dated 13th March, 1860. 

This invention relates to certain impr in the facture of the 

links of chains, and such like articles, from ribands, strips, or fillets of iron, 
or other suitable metal, by coiling or lapping one layer over another upon a 
mould or moulds of the requisite form, set in motion by hand or mechanical 
means. The inner and outer ends of such strips are secured by rivetting or 
any other means, and each piece or completed article is then galvanised. 
Or, if any alteration in the form is y after the operation of lapping 
up or winding on has been performed, such alteration or adjustment of 
form must be effected before submitting the article to the process of 
galvanising. To form the links of chains of round or oval section, the 
riband or strip of metal is first cut or otherwise formed into a tapered band 
of the required length, of a suitably increaved width in the centre of the 
length thereof, similar to the section of a long parabolic spindle or shaft, 
and other objects or articles are formed in like manner, and afterwards 
galvanised for the purpose of lidating or ing the whole. 

695. G. Wuitr, Dowgate-hill, London, “‘ Substitute for the animal albumen 
hitherto obtained from birds’ eggs or blood.” —A communication.— Dated 
16th March, 1860. 

This invention consists in applying for industrial, culinary, or other 

a, as a substitute for the animal albumen hitherto obtained from 

irds’ eggs or blood, the animal albumen extracted from the roes, spawns, 
eggs, or other albuminous parts of fish, frogs, reptiles, mollusca, or other 
suitable cold-blooded or amphibious, articulated, or radiated animals. 


698. A. Ripey, Bridge-street, Blackfiiars, London, “‘ Treating the shavings, 
parings, and refuse of hides and leather, &c.”—Dated 16th March, 1860. 

The inventor proposes to take the cuttings, and shavings, and parings of 
hides and leather, or the refuse of these, from the process of manufacture 
into leather, or old waste leather of any kind, and reduce them down toa 
pulverised or powdered state, or, at least, until they are reduced to light 
small particles. He then incorporates the reduced powder with india-rubber 
or gutta-percha, or some other similar adhesive and elastic substance, or a 
combination of these. He effects this by passing the mixture between 
rollers so formed as to give very great pressure.—Not proceeded with. 


709. R. Briaes, Birmingham, ‘‘ Washing machine.”— Dated 17th March, 
1860. 


corrugated or other 











This invention cannot be described without reference to the drawings. 


711. W. Cuank, Chancery-lane, London, ‘‘ Application of paper to filtering 
fluids.” —A communication.— Dated 17th March, 1860. 

This invention consists, Firstly, in the application of filtering paper for 
filtering all kinds of liquids, and especially oils, in large quantities. 
Secondly, of an apparatus for effecting this filtration, The apparatus 
cannot be described without reference to the drawings. . 





Tne Season.—We have pointed on a former occasion to the 
principal origin of the difference between the actual results of theseason 
and those which everybody anticipated. ‘The fact is that the rains 
were unusually partial, and our meteorological report will now enable 
any reader to observe for himself the extent to which this condition 
still prevails. There is hardly any day so fine but that rain is re- 
turned from some district or other; hardly any day so wet but that 
in some districts the weather is beautifully fine. Occasionally, 
indeed, the statistics seem hardly credible. It is difficult to sit in 
the midst of a deluge, without a scrap of blue sky discernible, and 
believe that a few miles off all is sunshine and liveliness. This, 
however, is constantly the case, and it is remarkable that during the 
— season the ordinary distribution of rafn and sunshine has 

en radically changed. Rainy districts have had fine weather, and 
localities usually dry have been swamped by showers. We cannot 
say, indeed, that it has been absolutely fine at Keswick, or in 
Borrowdale, but Scotland and Ireland have, upon the whole, 
had better weather than England, and produced more abun- 
dant crops. ‘Tourists in the Highlands have enjoyed the 
novelty of cloudless skies, and while partridges have n deci- 
mated by the inclemency of the South, grouse have thriven 
in the indulgent climate of the North. People are now, however, 
beginning to talk about the weather to some purpose. It is 
no longer a mere topic, instinctively produced for lack of better 
material, but a subject of philosophical discussion. We were con- 
vinced, indeed, that the statistics of our meterological report would 
soon set minds to work upon the analysis of the returns, and specula- 
tion has already taken a prodigious sweep. If it is said, we can survey 
from our outports or watch-towers—such as Copenhagen, Lisbon, 
or Galway—the signs of the Baltic, the Mediterranean, and the 
Atlantic, we shall seldom be without our three days’ foreknowledge 
of the weather. ‘The weather of this country is manufactured in 
those seas, and if we can but desery the process we shall be well 
aware of what is to come. It will be a curious result when people 
discuss, not the weather of to-day, but that of the day after to- 
morrow. We are even told that barometers may be manufactured 
like watches, and that a man may pull his weather-glass out of his 
fob, and tell the weather as easily as he might tell the hour. If all 
this comes to pass, and if these are the consequences of our severe 
summer, we shall have but little reason to regret the fillip given to 
our inquisitiveness by the season of 1860.—7imes. 

Frencu Acapemy or Screncres.—At the last sitting M. Biot 
replied to Sir David Brewster's letter of the previous sitting, ob- 
serving that its contents were exclusively personal, and relating to 
a question of priority touching observations made nearly fifty years 
ago. He conceived the wrongs Sir D. Brewster complained of to 
be purely imaginary, and concluded by saying that at their time of 
life such retrospective polemics should be avoided. M. Petit sent in 
the rest of his Table of Twilights, giving their duration in tentlis of 
a minute of mean time for the sun's declinations comprised within 
+ 24 deg. and — 24 deg., and for terrestrial latitudes lying between 
0 deg. and 70 deg., the crepuscular depression of the sun being sup- 
posed equal to 18 deg. This table our readers will find published at 
length in No. 13 of the “ Comptes Rendus.”—M. Chatin alluding to 
the experiments by which M. de Luca, professor of chemistry at 
Pisa, has endeavoured to show that the rain water \. hich falls there 
does not contain iodine, informed the Academy that he had not only 
found that element in the rain water of Pisa, but also in that of 
Florence and Lucca, and that all he could say in mitigation 
was that “in those parts rain water contained much less iodine 
than at Paris. He further stated, in reply to the objection made 
to his tests, that he had found iodine both in distilled water 
and in pottassium taken at the best laboratories, and ap- 
parently perfectly brilliant. He admitted that he was unable to 
obtain the iodine in its natural state from the water which contained 
it, but on the other band he announced that he had extracted it 
from two aquatic plants, viz., the Nasturtium of ficinale and the 
Cerato-phyllum demersum—a fact which showed that the water in 
which they grew must have contained some.—M. Goldschmidt wrote 
from Chatillon to announce that on the 9th of September he bad dis- 
covered another telescopic planet. Although labouring under a severe 
iliness, he had left his bed on the 19th to observe the planet again. 
He had announced his discovery to the director of the Observatory, 
but he did not know whether it had been observed there. Being 
still unwell, he was unable to follow its course; but on the 9th of 
September it lay 45 seconds east of the star 44384 of Lalande’s 
catalogue, and its positions, compared to the star 43981, were:— 


Sept. Mean T. R.A. South Declin. 
19 8h, 2, 22h. 26m. 438. 3d, 48m. 43s, 
20 8 ST 22 24 066 3 44 8 


M. Emmanuel Liais wrote from Rio de Janeiro that the comet he 
had previously observed was the same which made its appearance in 
June last. Having calculated its orbit, he finds that it is rather 
elliptical than parabolic, and that the duration of its revolution 
round the sun is nearly 1089 years. The other elements are— 
Passage through perihelion, June, 15°8936478; perihelion distance, 
0°2921259; eccentricity, 0997240; semi-axis major, 10584; in- 
clination, 79 deg. 17 min., 38 sec, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tae Ensurse QuanTesty Meetines: Gloomy Prospects ; Continued Reduction 
in the Make of Pig Iron—Boanv or Taape Rerurns—Coat Taave: 
Animation—GenenaL Manuractcrine Trapes: Tolerable Activity—News 
yRrom THe Srates: Jron and Steel Manufactures imported into that Country 
—Txe Worss oF THE GLoucesteR Wacon Compayy—Ratiwar News: 
Severn Junction: Forest of Dean Central—Snockine MacHINERY ACCIDENT. 

Iris not thought that the terms of the French Treaty will at all 

raise the spirits of the trade, so as to produce an improved feeling 

for the quarterly meetings, which commence in Wolverhampton on 

Wednesday next, and will terminate in Dudley on the following 

Saturday. These meetings, it is feared, will be unusually quiet, 

there being nothing in the prospects of the ensuing quarter to 

indicate any improvement in the languor of the present demand for 
pig-iron in particular.’ In this article nothing can be done except at 
ruinously low prices; and there is little doubt but, if sales are to be 
capestel, those prices will have to be accepted. The stocks are 
accumulating, notwithstanding that a reduction continues to be 
made in the total quantity of the make. In addition to the eleven 
furnaces put out in the past quarter, enumerated in our last, Mr. 

Firmstone has blown one out since then. : 

The Board of Trade returns for August, which have appeared 
since our last, show a large increase of both exports and imports, as 
compared with the corresponding period of last year. ‘The declared 
value of the British manufactures and produce exported was 
£13,535,205, against £12,117,275 in the corresponding month of last 
year, and £11,134,763 in that of 1858. The increase was much 

reater as compared with last year than the difference between the 
atter period and the August of 1858; but the exports of the eight 
months ended August 3lst show an increase equal only to one-fifth 
of the difference between the corresponding periods of the two pre- 
ceding years. This, however, is easily accounted for by the extent 
to which the exports of 1858 were diminished by the commercial 
crisis of the preceding year; which explanation of the ditference 
between the rate of increase exhibited by the exports of the one 
month and the eight months for the three years only renders the 

t augmentation of last month’s shipments more remarkable. 
very manufacture, with the exceptions of machinery, railway iron, 
tin plates, and pig and sheet copper and yellow metal, has shared in 
this increase. ‘The falling off in machinery was most marked in re- 
spect of steam engines, in which during the preceding seven months 
the trade had been more flourishing than that in other kinds. There 
was an increased exportation of steam engines to Spain aud 

Australia, and ina less degree tosome other countries, but not to the ex- 

tent required to counterbalance the enormous diminution of exports 

to Russia and India, which, in the corresponding period of last 
year, took two-thirds of the entire exportation. Other kinds of 
machinery were exported in largely-increased quantities to Holland, 

Belgium, and the Hanse Towns, and the increase extended in a 

smaller proportion to India and some other markets of minor im- 

portance, but to all other countries the exports declined, the ship- 

ments to Russia and Australia being little more in value than half 

those of the corresponding period of last year, and to Spain only a 





fourth. The extent of the metal exports is shown in the following 
table :— 
Month ending August 31st. 
858. 1859. 1860. 
Pig-irom.. .2 0. + .. £123,776 .. £107,016 .. £130,289 
Bar, bolt, and rod iron 192,972 .. 204,316 ., 233,611 
Railway iron os 600 oe 06 Glee 462,640 .. 336,853 
Iron ware 19,859 18,298 22,362 
Cast-iron 78,328 63,105 103,354 
Wrought-iron 355,269 .. 263,628 335,585 
Steck 1. oe ae 64,826 .. 104,082 
RR nes ieee oa 74,313 91,677 29,6u1 
Copper and yellow met en 49° q an ars 
i and Rn ee oe - } 130,422 180,343 a 130,87 3 
Wrought-copper.. - eo 21,027 .. 25,250 35,333 
Brass .. co oc 14,707 .. 14,473 26,204 
Lead ee 84,802 20,909 55,118 
Thee o0 “so e2 <9 15,315 87,65 44,423 
Tin plates ee 123,114 190,607 152,463 


The large increase which took place in the export of pig-iron ex- 
tended to all countries except France and Holiand, but that in bar- 
iron was confined to Sardinia, the United States, and British North 
America. To the latter there was also a very large increase in 
railway iron, as also to Australia, and in a less degree to Sweden, 
India, and the United States, but to all other countries the ship- 
ments were much less than in the corresponding period of last 

ear. The increase in cast-iron extended to all countries except 
gypt, but was most considerable in the exports to Australia; 
and in wrought-iron to all except Holland, Australia, and Canada. 
There was an increased exportation of unwrought copper to Holland, 
but a serious diminution in every other direction; gnd Turkey 
was the only country which imported an increased supply of 
copper and yellow metal sheets. The increase in lead extended 
to all countries except France and Australia. The decline in the 
tin plate trade has extended over the whole expired portion of the 
r, but was confined last month to the exports to the United 
States. Hardwares and cutlery show a very considerable improve- 
ment, the declared value of the exports being £366,594, against 
£303,287 in the corresponding month of list year, and £272,017 in 
that of 1858. There was a rather considerable falling-off in the ex- 
ports to India and Australia, and a slight decrease in the value sent 
to the Cape and Brazil; and the increase was due evtirely to the 
extent of the shipments to the United States. The value of the 
plate, plated wares, jewellery, and watches exported, was £58 367, 
against £42,314 in the corresponding period of last year, and £28,963 
in that of 1858. The exports of earthenware and porcelain show 
an increase to all markets, except India and Canada, and the decline 
in respect of the latter was very small. The declared value of the 
exports was £151,385, against £128,504 in the corresponding period 
of last year, and £104,806 in that of 1858. This manufacture, as 
also that of glass, has had little to complain of lately, as regards the 
export trade. The value of the latter was £58,050 last month, 
agaiust £53,087 last year, and £53,757 in that of 1858; and the 
increase extended to all kinds, except window glass, which has, 
however, participated in the increase of the whole expired portion 
of the year. 

The metal imports show an increased importation of copper and 
bar-iron, but in other metals there was a considerable dimiuution. 
The bullion and specie accounts show that the precious metals were 
imported to the extent of £2,070,203, against £3,352,218 in the 
corresponding month of last year, and £1,419,947 in that of 1858 ; 
whilst the exports amounted to £2,025,610, against £3,354,218 last 
year, and £860,987 in 1858. More than a third of the gold imported 
came from Australia, and a larger sum from the United States, 
three-fourths of the remainder coming from Mexico, South America, 
and the We-t Indies. More than half the specie exported went to 
France, and nearly one-tifth, chietiy silver, to India and China. 

The coal trade continues in a tolerably prosperous state, the 
increasing animation in the domestic department nearly making up 
for the slackness in the demand for the neighbouring works. 

The general manufacturing trades of the Birmingham and South 
Staffordshire district are scarcely so good as they were a fortnight 
ago; the manufacturers have been fully occupied up to this time in 
completing orders in hand before quarter-day, but the factors have 
not given out many of late, a slight lull having again eecurred in 
the country trade, to which the unsettled weather has mainly con- 
tributed. But although there are decided indications of the existence 
of a certain amount of languor, there is a good general trade going 
on; the manufacturers are not adding to stocks, and there is no 
prospect of other than a continuance of at least as much activity in 
all the leading branches as we have experienced all through the last 
month. The fancy trades are dull, as last reported ; in all the other 
leading trades there has been so little variation as to present no 
scope whatever for remark. The merchants, in almost every depart- 
ment of foreign trade, are doing only a moderate tof busi ; 
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the East India trade is looking up, this being almost exceptional in 
that particular. At Birmingham the principal firms are all engaged, 
though without many orders before-hand on the books; but the 
artisans are making as much time as usual, there being little unem- 
loyed labour in any quarter. The out-workers are doing much 
tter than they were in July and August—a pretty good proof that 
the depression, so far as they are concerned, has been much mitigated. 
The metal rollers report a continued demand for metal, the smaller 
consumers buying more freely ; the prices of both tin and copper are 
firm, but without there being much disposition to speculate in either 
description. 

From the United States we learn tht a document issued from the 
Treasury department gives the following value of goods, manufac- 
tured from iron and steel, imported into the United States for the 
last fiscal year, ending June 30th, 1860 :— 

IMPORTS OF IRON AND STEEL MANUFACTURES. 








‘ols, 

Anvils and anchors os # Uh ee ok . 61,315 
Bar-iron .. «. «8 «8 oF se e es eo 1,385,441 
Cahles So a a ee 174,701 
Cutlery ee + 1,761,103 
Arms oe 66 6s 26 88 68 «8 22 60 © 814,519 
Hoop-iron.. .. «. © oe ° 387,198 
Muskets and rifles .. a ee oe . 16,851 
Walle, epikes .. «2 «2 o8 cf 6 of es ee 84,804 
ae ee ee eee ee ee ° 254,984 
@ormptrem ee cc cs ce te 8s ce fe te 107,702 
BMPOM 2c ce 00 0s ce ce ce ce ee 1,049,200 
Railroad-iron oe 06 06 ce of es 2,274,032 
DE os 6 «6 ¢» <0 so. ce om 832,801 
TE se co ve 26,495 
Sheet-iron .. os 08 be 752,975 
SUPOUND os. «0 os an 66 ‘be 06 Sé Be “Se “os 5,716 
Pd. os ah ay 66. 6% A cee 60. oe 1,141,s71 
Other steel a a en a a ae a 905,859 
WN As. <6 os bb be On 48 RO 8S 68 0 14,299 
Manufactures of iron es 2,150,625 
Manufactures of steel .. .. 1,043,405 

Total imports .. .. 14,048,896 


The makers of fire-arms in the States have applied to the Govern- 
ment for information as to the removal of the restrictions on the im- 
portation of fire-arms into foreign countries. ‘She movement was 
instigated by the fact that, among the addresses presented to the 
Emperor of France on the subject of customs reform, was one from 
St. Etienne, the centre of the French tire-arms trade. ‘This address 
expressed pleasure in having the English market thrown open to 
ribbons, and prayed that such measures might be taken as would 
confer the liberty of exporting to England muskets and other 
military weapons. The Emperor assured the petitioners that he 
would do everything in his power for the realising of their desires. 
Should his efforts be successful, the manufacturers of France will not 
be the only ones benefitted; for, according to treaty stipulations, 
those of this country will be entitled to equal privileges; and it is 
expected that a new and profitable business in the export of the 
United States weapons to Great Britain will be developed. 

The works belonging to the Gloucester Railway Wagon Company 
are now in full operation. The total number of men and boys em- 
ployed is 318, and the establishment presents a gratifying scene of 
bustle and activity. The works are divisible into three parts—the 
smiths’, fitting, and carpenters’ shops. In the smiths’ shop, the 
various wrought-iron work required for railway trucks and wagons 
is made, with the exception of the wheels and axles, which are 
obtained ready prepared. There are no less than sixty-five forges, 
besides two in connection with the steam hammer. They each, 
on the average, occupy three men. The whole of the fires are 
blown by a blast which is worked by a steam engine, the old 
smiths’ bellows being abolished. The steam hammer and the 
circular saw are brought into full requisition; and adjoining the 
fitting shop is a large grindstone for facing iron, &c. The fitting 
shops are filled with all the neces. ary machinery for cutting, punch- 
ing, drilling, and turning iron. The rapidity with which these 
operations are performed, and screws, &c., are cut, is remarkable ; 
while, owing to the simplicity of many of the machines, they can be 
attended by boys. The steam engine, which is of 35-horse power, 
but capable of being worked considerably beyond that, works re- 
markably smooth, and turns the whole of the lathes, &c. In the 
carpenters’ shops the woodwork of the wagons is shaped and put 
together; and, as the major part of the work of “converting” the 
wood is performed in the adjoining yard of Messrs. Eassie, only one 
circular saw is required. The trucks and wagons are finished in the 
yard adjoining, through which run several lines of rail; and accord- 
ing to the gauge on which the trucks are made, they are transferred 
to the Midland or the Great Western line, or are shipped in the 
canal. The arrangements of the works are such that sixty wagons 
might be “laid down,” or commenced, simultaneously; and, it 
necessary, forty, or more, might be completed within a week. ‘The 
hours of working for the men are from six in the morning till six in 








the evening, the week’s work terminating at two o’clock on Saturday 
afternoon ; lately, however, the hands have been working time and 
a quarter. A storehouse and offices are being built at the entrance 
of the works in the Bristol-road. The company is executing several | 
orders for railways in Buenos Ayres and Spain, and also for the | 
South Wales Railway Company; and we are glad to find there is | 
likely to be no lack of orders for future operations, so that the | 
works of the Gloucester Wagon Company have every appearance of 
becoming a large and flourishing establishment. 

The fifteenth ordinary general meeting of the shareholders of the 
Wellington and Severn Junction Railway has been held. The 
report said:—“ The directors have to inform the shareholders that 
the amount of traflic passed over the railway during the six months 
ending 3th June, 1860, consists of 33,335 passengers, the receipts 
for which are £169 10s, ld. The traffic of the Coalbrookdale and 
Ketley Companies was 27,684 tons. An offer has been made by the | 
Great Western Company for a lease of the line, but the terms were not | 
considered by the directors to be satisfactory.” Some discussion ensued | 
on the reading of the report. The chairman said he was in favour of | 


turning over the undertaking to other hands, if a satisfactory agree- 
ment could be made ; but he did not think that the terms of the Great 
Western should be accepted. This was the opinion of all the share- 
holders present. In answer to Mr. Eyton, the chairman said that 
no overtures had been made as to the carriage of mails. Ultimately, 
the chairman moved the adoption of the report. Mr. Benson 
seconded the motion, and it was carried unanimously. 

The works of the Forest of Dean Central Railway, under the 
energetic superintendence of Mr, E. W. Morris, the contractor, are 
making steady and satisfactory progress. The only viaduct on the 
line, which is near Blakeney, is almost completed, and it has a very 
picturesque and stable appearance. The line, it is expected, will be 
opened for traffic as far as Moseley-green in February next, and 
will be the means of developing the commercial resources of a 
district which has hitherto been entirely shut out from steam com- 
munication. The line will be broad gauge, and will join the South 
Wales Railway at Awre, and thence be carried to Brimspill on the 
Severn. When this line is in work the railway system of the Forest 
will have been tolerably well developed; and we should think that 
arrangements might be made between the coalowners and iron- 
masters of the district and the merchants of Gloucester, to establish 
an export trade in coal and iron—a desideratum which is much 
needed. The reduction of duty on the former article would, we 
should think, facilitate such arrangements being carried into practi- 
cal effect. The want of an export trade at Gloucester has long been 
felt ; and if due ability is brought to bear, we feel confident this want 
may, to a great extent, be supplied, with mutual advantage to the 

rt of Gioucester and the commercial enterprise of the Forest of 

ean. The subject is well worthy the attention of the authorities 
of the port of Gloucester. The extensive hydraulic apparatus for 
loading vessels with coal at Lanthony is now lying idle, and every 
opportunity that occurs of turning these works to good account 
should be energetically embraced. The wharf at Lanthony, which 
has been constructed at great expense by the Great Western Railway 
Company, offers every advantage in the shape of speedy and com- 

transit, 








—— <= 


On Wednesday last a girl lost her life at the washer manufacto 
of Mr. John Stewart in Union Mill-street, Wolverhampton. The 
deceased was about sixteen years of age, named Catherine erty. 
Her avocation was to serve one of the steam punching machines by 
which the washers are cut out of the iron. tool of her machine 
was wor bey eye and the band of the workwoman who stood next 
to herself in the shop having slipped off the machine, she volunteered 
to replace it. The shafting ran beneath the flooring of the shop, 
which was easily taken up. A portion of this flooring she removed, 
and found that the band in question had come off the lower pulley. 
In attempting to adjust it she was pulled down on to the shafting, 
and was driven round with fearful rapidity in a space which was 
= 22 in. wide, and where the shafting was only 15 in. from the 
surface of the ground. The engineer heard the woman's screams, 
and stopped his engine immediately and helped to get the girl out 
of the shafting pit. Her clothes were so firmly wound round the 
shafting that they had to be cut off, and she was so dreadfully 
crushed that on being reached she only heaved a sigh and explo’. 
It was not the duty of the women to touch the bands under such 
circumstances, there being a man upon the premises and within call 
to whom the duty was entrusted, and who, not half an hour before, 
had adjusted this band. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Liverroot Topics: The Late Mr, Hartley: Mersey Dock Board; Health of the 
Town — Stats or Trave; Leeds; Sheffield — Tue Smoke Consumprion 
Question at Leeps—Rattway Martrens: Commencement of the Stockport 
and Woodley Junction; Cockermouth and Keswick; Blackpool and Lytham — 
Tue New Live or Hotrusap anp Kinostown Steamers; Performances 
of the Connaught—Retrorp Rattway Sravtion: Ssweraoe Matrers at 
Srratrorp anp West Ham — Fatat Batpor A rT—N 
Topics: The Coal Trade: Workmen for India: South Durham and Lan- 
cashire Union Railway; Cultivation of Meteorological Science among the Coast 
Population; The Proposed Dock at Low Lights: Workmen's Testimonial : 
Jarrow Gas Works: The Tyne Piers: Smoke Consumption at Tyvemouth: 
Blast Furnaces in West Cumberland ; Improvement of the Mouth of the Tees : 
A Cook Memorial School — Leeps PuiwosoruicaL Societr — A Couiixe’s 
Orixion on Coat Minine Paosprcts in True Norra, 


Tue Mersey Docks and Harbour Board contemplate placing a 
tablet on the face of the great north tower at the Canada Dock, with 
x suitable inscription, testifying their sense of the merits of the late 
Mr. Jesse Hartley. At the last meeting of the board considerable 
discussion took place on a recommendation of the Docks and Quays 
Committee, that single-storey sheds on the north and south qua rs of 
the branch steam dock, on the east of the Huskisson Dock, should be 
erected at a cost of about £30,000 for both sheds. Mr. Mondel said, 
although the construction of a large, open quay space might be a very 
great convenience to steamship-owners, the board was bound to con- 
sider what would be the greatest benefit to the estate. He moved, 
as an amendment, that the recommendation be referred back for re- 
consideration. Mr. James Holme seconded the amendment, express- 
ing his conviction that the matter had not met with that amount of de- 
liberation at the hands of the committee which it deserved. He believed 
that, if two-storey sheds were erected at the new steam dock, and 
platforms put between them, a communication could be had from 
them to any of the railways coming to the port. The board ought, 
likewise, to consider the high-level principle. He could not but think, 
if two-storey sheds were erected, that the board would derive a very 
large rate of interest for the necessary outlay; whereas, if the sheds 
were only one storey high, they would be used as part of the quay, 
and the estate would get nothing for the outlay. The chairman said, 
in making this new dock, it was intended almost exclusively to faci- 
litate the steam trade, and the object now in view was to erect such 
sheds and appliances as would most conduce to the benefit of the 
trade. With a view to ascertain how that could best be done, the 
deputation had been consulted, and they were unanimous in statin 
that the single-storey shed was the best for the purposes of their 
trade. After much argument pro and con., it was resolved, by a 
small majority, to adhere to the recommendation of the committee. 
The sanitary condition of Liverpool continues e lingly satisfactory, 
and the mortality is greatly below the average of former years, not- 
withstanding the increase of population; last week’s return comprised 
173 deaths, being 66 less than the corrected average of the preceding 
ten years. 

The Leeds Chamber of Commerce observes, in its report on the 
trade of that town and district during the year just closed:—* The 
local demand for manufactured iron still continues extremely brisk, 
and the forges are in full operation. The machine-making trade is 
brisk, and several large continental orders for textile machines have 
lately been added to those on hand. All other departments of the 
machine and tool trades, as also the cut-nail trade, are well reported 
of. The home trade of Sheftield is still reported to be in a depressed 
oe the American trade, however, holds out fair prospects for the 

uture.” 

A charge was recently preferred against the “Smoke Committee” 
of the Leeds Town Council of conducting their proceedings with 
partiality. Ata meeting of the council on Saturday, the chairman 
of the committee contended at some length that there was not the 
shadow of a reason for imputing unfairness to that body. It had 
been said that the best way for the committee to act would be to 
allow the smoke inspector to summon what parties he thought proper, 
without giving him any instructions at all. This system, he would 
remind the council, had been tried, and had utterly failed. A large 
number of merchants and others had been brought up, and so great 
was the outcry, that many of them threatened to leave the town. 
The Smoke Committee fairly and properly considered the question 
after this, and determined that the inspector should not summon any 
person without representing the case in the first instance to the com- 
mittee. As remarks had also been publicly made as to the constitu- 
tion of the committee, he might say that, with one exception, it was 
composed of gentlemen who did not make any smoke at all. The 
committee, when cases were reported to them, inspected the premises, 
and if they found that the nuisance complained of was the result of 
neglect, or of improper construction of the flues, then the parties 
were summoned. ‘The charge was made by Mr. Simpzon, a solicitor, 
in the hearing of a case at the Town-hall. Mr. Simpson said it was 
notorious that the administration of law with respect to the smoke 
nuisance by the Town Council was most partial, inequitable, and un- 
fair. “It was well known that there were persons using large boilers, 
and producing volumes of smoke, who were never meddled with 
because they had interest with the committee, and if his clients had 
gone to the committee he had little doubt they might have prevented 
the information ; but they were above such a proceeding. 

The first sod of the Stockport and Woodley Junction Railway was 
cut on Saturday. The length of the line will be only three miles, 
but it is generaily understood that it will be extended to Timperley, 
and so conneet Stockport more immediately with the seaports of the 
east and west coasts, as well as with the coalfieids of Yorkshire. 
The line is expected to be completed in eighteen months, at a cost of 
£60,000; the engineer is Mr. J. G. Blackvurne, and the contractor 
Mr. John Hill, of Wistash, near Crewe. The first sod was cut by 
Mr. James Marshall, chairman of the company. Mr. Biackburne 
stated, in the course of the proceedings, that the line over a 
country presenting no peculiar difliculty in the way of construction 
beyond that which necessarily pertained to so hilly a district. The 
chief feature would be a viaiuct at Woodley, which would pass over 
the canal and several roads, and a tunnel 4/0 yards in length, near 
the spot on which the first sod was cut. Another railway project, 
which has been brought forward, is a proposed extension from Oock- 
ermouth to Keswich, and thence to Penrith. Ata meeting held on 
the subject, a day or two since, Mr. Waugh adverted to ihe great 
minerat traflic which the line would command. The proposed line 
would unite by the shortest route the coal-yielding districts of Dur- 
ham with the iron furnaces of West Cumberland. ie would establish 
a direct communication between the hematite ores of West Cumber- 
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land and the iron furnaces of Middlesborough and Durham. Besides 
the mineral traffic, a large revenue might be expected from the addi- 
tional passenger traffic which a railway to Keswick would command. 
Mr. Bouch, the engineer, stated that the line would be 31 miles in 
length, traversing the most picturesque parts of the Lake district. 
His estimate was £186,000; and as there were no heavy works on 
the line, he thought the amount he had named would be sufficient 
for its completion. , 

It is also proposed to construct a short coast railway between 
Blackpool and Lytham. This railway would be about 74 miles in 


length. 

The Connaught, one of the steamers built for the Holyhead and 
Kingstown line, by Messrs. Laird of Birkenhead, has made a very 
successful trial trip. The engines of the Connaught are by Messrs. 
Ravenbill, Salkeld, and Co., and the results obtained at the trial trip 
at Southampton, over the “ measured mile,” were as follow :—Ist 
run, 3 min. 20 sec., or 18 knots per hour; 2nd run, 3 min. 18 sec., or 
18°181 knots per hour; 3rd run, 8 min. 21 sec., or 17-910 knots per 
hour; 4th run, 3 min 16 sec., or 18°367 knots per hour. Average of 
the four runs, 18-079 knots, or 21 statute miles per hour. Revolu- 
tions, 254; pressure of steam, 251b.; vacuum, 264. On the occasion 
of the Leinster's trial, nine weeks ago, the result was as under:— 
Average of four runs, 17'797 knots, or 20} statute miles per hour; 
revolutions, 26; pressure of steam, 25 1b. to the square inch (26) |b. in 
the fourth run); vacuum, 25}. It will therefore be seen that, com- 

aring the two trials together, the palm must be awarded to the 
Liverpool-built ship, she having beaten her competitor b y half a 
mile per bour, with half a revolution less of the engines. ‘The Con- 
naught’s extreme length is 350 ft.; breadth, 35 ft.; 2,000 tons burden; 
engines, 700 nominal horse-power. Her draught of water during the 
trial was 12 ft. 9 in. fore, and 13 ft. 2 in. aft. ‘I'he Connaught arrived 
at Southampton on Saturday night, after a run from Southampton, 
under easy steam and with a strong easterly wind against her, of 28 
hours. She proved herself a fine sea boat. ‘The fourth vessel of the 
new line, the Munster, is now in the Sandon Dock, and is having her 
engines put on board by Messrs. Bolton, Watt, and Co. 

The arrangements of the Retford railway station are to be re- 
modelled, and the station is to be made superior to any between 
York and London. 

It appears that the works of the great metropolitan sewer, which 
were to have passed through Stratford, or the east side of the Harrow 
Bridge, have been delayed in consequence of some deviation from 
the plan connected with the high level sewer. Under the new 
plan the levels will be materially altered in the Stratford district, and 
a notice to that effect was sometime since served on the surveyor to 
the West Ham Local Board of Health. The Chelmsford Chronicle, 
commenting on what is the great topic of the district, says :—‘* Con- 
sidering the difficulty of an outlet for the parish sewage, the expense 
necessarily incurred for the deodoriisng the sewage, prior to its being 
allowed to run into the river Lea, it would have been well if the pro- 
moters of the Health of Towns Act for West Ham parish had waited 
for the progress of the bill through Parliament in reference to the 
drainage of the metropolis, and secured an outlet forthe purish sewage 
into the great metropolitan sewer. Much has been written and said 
of late in reference to the application of the sewage to manurial pur- 
poses; its importance in that particular cannot be questioned; but, 
presuming the sewage arising trom a population approximating to 
three millions should be rendered available for that purpose, and a 
market should readily be found, would not the same plan be adopted 
throughout the provincial districts?--and the competition arising 
therefrom, it is only r ble to suppose, would reduce the price to 
merely a nominal item. There are those who surmise a large annual 
profit will arise from the sale of the sewage after it has been deodo- 
rised, which will go far in meeting the local burdens connected with 
the operation of the Health of Towns Act in West Ham. We are not 
so sanguine as to the result, although possibly some temporary ad- 
vantage may accrue; but any permanent benetit over a limited period 
it would be unsafe to rely upon.” At the last meeting of the West 
Ham Local Board of Health, the engineer stated that £25,000 would 
be required to complete the sewerage works in the district under the 
jurisdiction of the board. Really this sewering is frightfully expen- 
sive work. 

A singular and, in one case, fatal accident occurred last 
week, by the breaking of an iron foot-bridge across the Roch- 
dale Canal, leading from the end of Prussia-street to New 
Islington, in the Manchester district. At the inquest held on the 
body 07 the sufferer, a girl, named Margaret Akroyd, Mr. E. T. Bell- 
house, of the Eagle Foundry, Manchester, read the following report :— 
“ Agreeably with instructions received yesterday, I have carefully 
examined the foot-bridge which crossed the canal at Prussia-street, 
Islington. The clear span of the bridge was 37 ft. 6 in., in addition 
to 8 ft. 6 in. which was taken up by a projecting mass of masonry 
connected with the stone steps on one side. The width of the path 
was 3 ft. 6 in. The bridge consists of two compound trussed girders, 
of cast and wrought iron, which form the railing or parapet on each 
side of the path. The structure has been in existence a long time, 
and was designed at a period when the construction of iron girders 
was not as well understood as it is now. The combination of wrought 
and cast iron trussed girders was proved to be bad in principle at the 
time of the fatal accident which occurred on the railway near Chester, 
from the failure of a trussed iron girder bridge. In the present case 
the construction is decidedly faulty, inasmuch as the cast-iron is in 
tension and the wrought-iron in compression, whereas the very oppo- 
site should be the case with these materials. The corrosion of the 
wrought-iron uprights near the bottom materially weakened the 
girders, as the great majority of them were completely rusted away. 
These uprights formed the suspension bars, by which the pathway of 
the bridge was bung to the wrought-iron curved pieces, so that by 
their being rusted away the very —— of the trussed girder was 
destroyed. When originally made, the bridge might have been strong 
enough to bear the heavy test to which it was subjected at the time of 
the accident; but, in its corroded state, it certainly could not have 
been expected to bear such a test. The overhanging masonry from 
which the bridge commences on one side is decidedly objectionable. 
At the time of the accident there may have been a weight of ten tons 
distributed over the surface of the bridge. This would be equal toa 
weight of two tons and a half on the centre of each compound trussed 
girder, I should consider half this weight sufficient load for the girder 
in its original state.” The jury, after a few minutes’ deliberation, 
returned a verdict that the cause was accidental; at the sane time 
suggesting that the Rochdale Canal Company should replace the 
bridge by one on an improved principle. An intimation was made 
that this would probably be done. 

‘The coal trade in the north is improving. The demand, however, 
is more for exportation and home consumption than the London 
market. Of course, the Yorkshire coal brought to London by the 
Great Northern Railway is a formidable rival of that obtained still 
further north. It should be noted that on Monday so much of this 
Yorkshire coal trade as has hitherto been conducted by the Great 
Northern Railway,Company, passed into the hands of Mr. Phmsoll, 
who, to-morrow (Saturday), with the view, no doubt, of exciting 
some public interest in his operations, takes down a party of excur- 
sionists to the Barnsley district, that they may see a little of coal- 
mining with their own eyes. On Saturday, tive men, formerly em- 
ployed at Sir William Armstrong’s works, left Newcastle for India. 
The South Durham and Lancashire Union Railway is now completed 
as far as Brough, 17 miles from the Barnard Castle junction. Yes- 
terday week « number of the directors, and other parties interested 
in the undertaking, passed over the new line. Mr. James Glaisher, 
who has attained such honourable eminence in metorevlogical science, 
has been in Northumberland during the last three weeks, personally 
superintending the fixing marine barometers along the coast, 
instructing fishermen and seafaring men in the proper use of them, 
and impressing the importance of recording such ob ser as have 
a direct bearing on their occupations. ‘The Duke of Northumber- 
land, ever foremost in every good work, has borne a leading part in 

providing the instruments, ‘The deep water dock on the Tyne, at 
Low Lights, proposed by Mr. Ure, engineer to the Tyne Commission, 
is being approvingly discussed by the various local public bodies; the 








a | question—and after all it is “the ” question—is the possibility 
and means of providing the necessary funds. The workmen in 
Messrs. Hawthorn’s engine works have presented Mr. William 
Brown, superintendent of the boiler department for the last seven 
years, with a silver snuff-box. New gasworks at Jarrow are expected 
to be finished in a few weeks. The workmen employed on the Tyne 
piers are making all strong and snug for the winter. The Tyne- 
mouth Town Council has resolved on issuing bills, warning manafac- 
turers, and others, that they intend to enforce the penalties which 
they are empowered to im in respect to the non-consumption of 
smoke. Ata meeting held the other day at Keswick, it was stated 
that there are now built, and-in process of building, 16 blast furnaces, 
chiefly at Workington, in West Cumberland, the coke for which is 

d from le and the great coalfield of South Durham. 
It is ay agg to make an attempt to deepen and improve the mouth 
of the Tees. A breakwater, it is said, will be proposed, to be carried 
from Seaton Snook to the South-gare Bank; and this, with other 
improvements that will be carried out, may make a very fine harbour 
of refuge at this part of the coast. ‘The large quantities of slag now 
made by the numerous blast’ furnaces would answer the purpose of 
embankment and breakwater equal to any stones that could be got, 
and would be supplied without cost. 


A “ Cook Memorial School” has been established at Martin, near 
Stockton, where the great sailor was born. 


It appears that the premises of the Leeds Philosophical Society are 
about to be considerably enlarged, in preference to the erection of a 
new building as proposed by some parties. The cost of a new build- 
ing worthy of the society and of the town was estimated at £18,000 
or £20,006, while for the proposed alterations and extensions it is 
estimated that £6,000 will be sufficient. 


The Neweastle Chronicle is sketching the present condition of col- 
liery villages, of which a not unfavourable report is given. In one 
paragraph the writer says :—‘* We entered into conversation with a 
shrewd workman, with whom we discussed various particulars con- 
cerning coal-mines. Speculations regarding the durability of the 
Northern coalfield have occupied the minds of our pitmen, as well as 
well as those of our legislators in the House of Commons. The 
miners calculate that, three hundred years hence, a colliery in Nor- 
thumberland and Durham will be a rara avis. Our friend was of 
opinion that there will be a grand emigration of miners into [reland, 
and that then the rich mineral resources of the ‘ emerald isle’ will be 
opened wut to supply the place of the ‘ black diamonds’ of Newcastle. 
He also explained that there was a great difference in the prices per 
score at the various collieries, and gave as instances Gosforth and 
Heaton. At the former place the price was 4s. 4d. per score, and at 
the latter 10s. 6d., yet the workmen at Gosforth can earn as much 
money as those at Heaton, in consequence of the seam at Heaton 
being only four feet and a half high, and much troubled with the 
band, while the seam at Gosforth was a foot higher and the coal 
cleaner. In more northern co!lieries the miners are not paid by the 
score but by the ton weight. Our acquaintance added that ‘ they ’"— 
which, in this instance, was a very indefinite pronoun—would not let 
& man now get more than 3s. 6d. or 4s.a day. In a pleasant half- 
hour’s chat he gave us the history of all the neighbouring collieries, 
and affirmed that those nearest the river Tyne had seen their best 
day. The ‘cream had been taken off the bowl’, with respect to them 
but those further northward were very prosperous.” 


The Manchester Gas Consumers’ Association is —— for a 
reduction in the price of gas in that city to 3s. 9d. per 1,000 ft. 


A meeting of engine-drivers and persons interested in the railway 
engine-drivers and firemen’s short-time movement was held on 
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Raus.—The demand continues good, and prices are firm at our quota- 
tion of £5 5s. per ~~ f.o.b. at Cardiff. Cast-iron railway chairs, £3 15s. in 
the Clyde, ne, or Tees. 

rH Farts has been steady during the past week, and a good busi- 
ness has been done in Warrants, The market closes at 51s. 6d. to 51s. 9d. 
cash, and 5zs. 6d, three months open. Mixed Nos. f..b. at Glasgow, No. 1 
Gartsherrie, 55s.; Calder, 52s. 9d. ; and Glengarnock, 51s. 6d., per ton. ™ 

SPELTER is quiet, and may be bought 2s. 6d, lower than last week. e 
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COPPER n less inqu or. : 

Tin i in good a d for both English and foreign. The latter 
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Tin PLates.—There is still little demand for this article. 

MUATE and CU., Metal Brokers, 

October 4, 1860, 65, Old Broad-street, Lomdou, 











TIMBER. 
1859. 1860. |; 1859. 1860., 
perlosd— 25. 4%./4 & 4 &|| perload— 4a £8/4 % £5 
Teak ......e00++0+513 Wi4 0}101013 0 | Yel. pine, per reduced C. 7 
Quebec, red pine... 8 5 4 0) 3 5 4 O|/Canada, Ist qualityl? 10 19 vu Weolg 
yellow pine 3 0 315) 3 0 315 do. ..12 0 13 O} 11 O 41 10 
St.John, N.U.,yel .5 0 6 0| 5 O 6 “|| Archangel,yelilow..14 0 15 © ia 0 15 10 
5 0 510 | 510 € @!/5t. Petersburg,yel 12 10 13 10 132 033 
~-404 5) 315 4 5h weer 910 10 0} 91010 0 
~@ 0 O0;/00 080 pesceoensoncle @ Ob O10) a) 05.20 
~ 810 415 | 310 410 | |Gothenburg,yellow.ly 0 12 0) 9 lv 12 10 
7310 6 0| 310 51v]| white. 910 1k ¢| 9 01h 
13 0 40/215 4 5||Gefle,yellow......1 0 1210) 11 lo ds 0 
+310 4.0/3 5 4 O||soderbamn........1 0 121v) 11 0 12310 
--3 5 310) 315 0 O||Christiania,perO. 
. 21263 0/| 210 215 1ate by bby 9629 0 94 v) 30 096 0 
Su 6u0/;60 +4 0 in, pire gos 
6060/50 0 |) Deck Plank, Dow, 6 0 
pine... 0000/00 00 perdone. din... ¢ ° 25 1 6] 015 1) 
Lathwood,Dantsc.fm 710 810 | 610 7 0 | |\staves, perstandard M 
St. Peters. 9 16 10 10 | 810 9 O|| quebec, pipe.......50 0 600 60 0 70 0 
Deals, per ©, 12 ft. by 3 by ¥ in, puncheon..16 v 180) woz 0 
Quebec, whitesprucelS 019 © |15 019 O/|Baltic, crown, 479 9 390 uv! gg 0 2400 
St. John,whitespruceld 017 0 (131016 0 UPC cc ccccce 














Sunday afternoon, at the Central Station Hotel, at Leeds, to id 
what further steps should be taken to advance the short-time move- 
ment recently begun on the part of railway engine-drivers and fire- 
men. There were representatives present from all parts of Yorkshire 
and Lancashire. Two resolutions were passed. By the first it was 
“ ordered that a memorial should be prepared for presentation by the 
friends of the movement to influential persons throughout the king- 
dom, in order to their being thereby made fully acquainted with the 
case” of the engine-drivers and firemen, and their friendly sympathy 
and help enlisted in the movement. The second resolution stated 
that some of their brethren had been discharged from their employ- 
ment for taking part in this agitation, and it pledged the meeting to 
contgjbute towards the support of these men and their families so 
long as they remained in forced idleness. 

It is stated that the proposed extension of the Eastern Counties 
system in West Sutfolk, rom Sudbury to Clare, is to be at once 
commenced. On Monday Mr. Fowler accompanied Mr. Sinclair (of 
the Eastern Counties) in an inspection of the country from Shelford 
to Haverhill and Clare, and thence by Melford to Bury St. 

munds. 








Lonpon, CHATHAM, AND Dover Rattway.—The works on the 


line between Dover and Canterbury are proceeding with the utmost. 


vigour, and show a determination on the part of the directors and 
contractors to get the line speedily opened for public traffic. The 
deep cutting and embankment at Beakesbourne Hill, which may be 
considered the key of the works between Canterbury and Dover, are 
going on most favourably, the embankment particularly. In this 
we are informed there were required at least 100,000 cubic yards of 
earth to be deposited, and for some time the formation has been 
going on at the rate of 30,000 per month; the deposit —— 
obtained from the adjoining side-hills. This portion of the wor 
having been subdivided, great progress is making. There will then 
remain the somewhat tedious operation of ballasting and plate lay- 
ing. Many of the different bridges over the roads are completed, 
and several others are in course of construction. The diversion of 
Folkestone-road has been some time in hand, and operations were 
commenced on Thursday for building the viaduct. ‘Thus, the whole 
length of the line will soon permit an unbroken communication for 
the working purposes of the contractors. We are informed that 
dnring the week upwards of sixty bricklayers who have been 
engaged on the Government works on the heights left to complete 
the bridges on the line between Dover and Canterbury. 


Tue ASSOCIATION FOR THE PREVENTION OF STEAM BOILER 
Expvosions,—At the monthly meeting of the Committee of Manage- 
ment, held on Tuesday last, Mr. H. W. Harman, chief inspector, 

resented his report, from which the following are extracts :—“ We 
oe made 172 visits, examined 501 boilers, and 296 engines. Of 
these, 7 visits have been special, 11 boilers specially, 16 internally, 
and 34 thoroughly examined; 6 cylinders have been indicated at 
ordinary visits, and 1 at a special visit. The general defects are as 
follow :—Fracture, 16 (3 dangerous); corrosion, 22 (3 dangerous) ; 
safety valves out of order, 13; water gauges out of order, 2; pres- 
sure gauges out of order, 4; feed apparatus out of order, 3; blow- 
off cocks out of order, 6; fusible plugs out of order, 2; furnaces 
out of shape, 8; blistered plates, 2; total, 78 (6 dangerous). Boilers 
without glass water gauges, 50; without pressure gauges, 8; 
without blow-off cocks, 11; without back pressure valves, 48. I 
have no observation to make this month on any particular defect, 
with the exception that 1 have noticed on several occasions water 
gauges fixed in dark situations, where it is impossible to observe 
their action with any degree of certainty. In all cases light should 
be thrown upon them by some means or other, as I believe it is far 
better to be without these and similar means of indicating the in- 
ternal working of a boiler, than have them surrounded by circum- 
stances calculated only to deceive. I may add, however, that I am 
glad to perceive a practice growing up of providing every boiler 
with two glass water gauges, thus affording at a cheap rate, even 
when the best description ‘are adopted, additional security to all 
concerned. This, and the ‘hooping round the internal flues’ to pre- 
vent collapse, with other improved methods of construction, will, I 
hope, in future years have their effect in lessening the number of 
boiler casualties, not only in our own districts, but all over the 
kingdom, by presenting a comparison with places where these points 
are not so attended to."—Fru™ +e “ Manchester Guardian,” Sept. 27. 








SCOTCH PIG IRON REPORT. 


No. 1 Gartsherrie.. .. 55s. 6d. f.0.b. Glasgow. 
Pa ~M.B. se oe Sis, Od. Ps do. 
" Do. ee es 603, 3d, do. 

M.Nos. Do. i. .. 508.6d, 5, — do, 


WARRANTS, 
Cash prompt... .. 


3. 528, 44d. do. 
62s. 7id. do. 


51s. 9d. per ton. 
628. 0d. do. 


8-5ths No. | and 
2-5ths ,, 3.. 





» ” oo 8 


MANUFACTURED IRON, 
+» «+ £715. 0d. less 4 per cent. 
» Common .. oe «+ &7 Os, Od. less 4 per cent. 
Drumpeliar,Common .. .- #7 5s. Od, less 4 per cent, 
Do. Best... £8 5s. Od. less 4 per cent, 


Plates and sheets .. .. .. £10 

Rails co ce co ec cc &7 &. Od, 

Pipes eo ce ec co ce £5 5s, Od. 

Chairs eo ce oe co co &4& 2a, Nett cash. 


Guascow, October 3rd, 1860. 
it of b has been transacted since this day week 
at rates slightly in favour of buyers. From 51s. 74d. cash, a deciine to 
51s. 1d. took place, but the publication of the French tariff, on the 1st inst., 
gave a firmer tone to the market, aud the result has been a steady advance 
to 51s. 6d. cash. There remain buyers at this quotation ; sellers, 51s. Yd. 
The French tariff, as pig-iron, and indeed all kinds of manu- 
factured iron, seems not to disappuint, if it does not gieatly please, the 
trade here. ‘Chere appears but one opinion as to the ultsmate good which 
will result from this treaty. The prospect of a speedy termination of the 
Italian revolution adds to the chances of an advance in pig-iron. : 
Exports show a marked increase, viz., 16,473 tons against 10,836 tons in 
the corresponding week last year. 
Suaw, THOMSON, AND Moore, Metal Brokers. 


a * 








Tue Inspection oF Mines.—The new Act for the Regulation and 
Inspection of Mines, which comes into operation on the 81st of 
December next, extends the inspection applicable to coal mines to 
miues of ironstone, &c. After the Ist July next no boy under 
twelve is to be employed in mines, except boys between ten and 
twelve who have certilicates as to education and school attendance. 
In certain case steam engines are not to be under the charge of per- 
sons under eighteen years of age. ‘The Secretary of State is 
empowered to appoint inspectors of mines, special rules are to 
made, and the inspectors are to give notice of causes of danger not 
provided for by the rules. The following important section appears 
in the Act :—* The wages of each and every person employed in any 
coal mine, colliery, or ironstone mine, shall be paid to him, or his 
representative authorised or deputed to that effect, by his immediate 
employer, in money, at an office to be appointed for that purpose in 
the special rules for such mine or colliery, and such office shall not 
be contiguous to any house where spirits, wine, beer, or other 
spirituous liquors are sold, and every owner, or agent, or such em- 
ployer who shall pay or permit any wages to be paid contrary to the 
provisions of this Act shall, for every such offence, be liable to a 
penalty not exceeding £10.” ‘ 

Reapinc Macuigs.—The Messenger states that a novelty in this 
class of machinery has been exhibited at work at Eltham (Kent) 
on the farm in the occupation of Mr. Blinkiron. — ‘The peculiarity of 
this machine consists in the delivery-board being rotatory in its 
action, while others are stationary, with the single exception of the 
tip, which was used on Hussey’s reaper, when it was first brought 
to this country. ‘Ihis rotatory movement is produced by means of a 
bevel wheel working upon a pinion, both being in the centre under- 
neath the platform, and in communication with the driving wheel. 
The reaper tried at Eltham was merely put together to show the 
principle, for the body of it was an old Hussey, with the knives 
behind instead of in front. Other parts also seemed improved for 
the occasion ; yet, imperfect aa it was in construction, it did some 
fair work, and with a few alterations and adjustments it promises to 
become a standard machine. Either a side or a back delivery can 
be obtained by it; and the means it has of discharging the cut corn 
are not only simple, but somewhat ingenious, ‘Lhe experiment was 
made on a light crop of ag gave general satisfaction. The 
inventor of this new reaper is Mr. W. Stevens. 
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THE CHARING-CROSS RAILWAY. — PROGRESS 
OF WORKS AND EXTENSIVE PURCHASES OF 
PROPERTY. 


Tue extension of the South-Eastern line at London Bridge to 
Charing-cross, which, when completed, will render essential service 
to the public by relieving the crowded thoroughfares of the City of 
so large a portion of their traffic, is now being pushed forward with 
great activity. Representations have been made by the Charing- 
cross Company to the South-Eastern directors respecting the amount 
of assistance to be given to the undertaking by the latter, and it is 
understood that the South-Eastern board are so fully convinced of 
the value of the line to their proprietors, that they have come to the 
resolution of recommending that the remaining capital required to 
complete the work should be subscribed by their company. The 
estimated capital was originally £800,000, but this has since been 
increased to the extent of £60,000, by adopting the very wise 
suggestion of Mr. Hawkshaw, and constructing the bridge over the 
Thames with four lines of rails instedd of two, as first an. 
the amount of capital required £450,000 was fixed as the net cost of 
the land and property to be taken, and the —- already 
obtained shows that this extension will form the almost sole excep- 
tion in the history of railways where the estimates on this head have 
not been exceeded. It is highly creditable to Mr. Ryde, the 
— of the company, and proves the careful manner in which his 
-calculations were made, that the property will have been purchased 
within the amount which he had fixed. Of this £450,000, a sum of 
£40,000 was paid to the Hungerford Bridge Company for the landed 
property, including the existing piers of the bridge and the wharfon the 
side, formerly ——— by Mr. Eastwood, and £180,000 for the Surrey 
purchase of the Hungerford-market Company’s property. These 
purchases cover all d ds for p ion, so far as the 
railway company is concerned. The shopkeepers in Hunger- 
ford-market are for the most part weekly tenants, but by 
a clause in the Charing-cross Bridge Act they are entitled 
to receive three months’ notice, and will be permitted to take 
with them, on their removal, ail trade or shop fixtures which they 
may wish to carry away. With respect to the bridge tolls, an 
arrangement has been made with the Hungerford Bridge Company to 
purchase them for a sum of £85,000, being twenty years’ purchase of 
the amount actually taken. When the railway bridge is completed 
there will still be accommodation — for foot passengers by 
overhanging ways upon each side of the bridge, at the same rate of 
toll as at present. ‘The station at Hungerford-market will be 
140 ft. in width, and the company are bound to provide, at the 
entrance into the Strand, an open courtyard, of not less than 100 ft. 
in depth, and of the same width as the railway station. This will 
involve the removal of three or four houses which now have a 
frontage in the Strand, and which are included in the purchases 
made of the Hungerford Market Company. The houses which will 
have to be taken down are those now occupied by Mr. Marshall, the 
grocer; Messrs. Allen, the trunk-makers, at the corner of Hungerford- 
street, and the adjoining house on the east side, now a confectioner’s. 
The block of property purchased by the company is bounded on the 
east side for almost the whole distance by Villiers-street. A large 
portion of it will be surplus, and will not be required for the pur- 
poses of the station at present; but if, as no doubt will be the case, 
the South-Western or Brighton companies should obtain power to 
use the station, they will have to purchase some portions or the whole 
of this property, for the purpose of enlarging the station. The first 
company which shall obtain admission after the present one will have 
by far the most advantageous bargain as respects purchase of pro- 
perty, and those who may come after will have to acquire property 
on the Craven-street side, which will probably be of a much more 
expensive character. The chains and ironwork of the Hungerford 
Bridge have been sold to a company at Clifton for £5,000, subject to 
the cost of taking down and removal. The bridge over the Avon at 
Clifton is one that was commenced in 1832, under the superintend- 
ence of the late Mr. Brunel. The piers were constructed on the edge 
of the cliffs at a great expense; the chains were made and were lying 
on the spot for some years, and were only recently removed to be 
used in the construction of the famous Saltash Bridge, also built 
under Mr. Brunel, in Cornwall. The first company failed for want of 
funds to complete the work; the association just formed has pur- 
chased the piers for an almost nominal sum, and the ironwork from 
Hungerford at less than one-tenth of its cost. The Clifton Bridge 
ought to be one of the cheapest in the country. It will have one 
span of 700 ft. in width, and will have a clear headway above high 
water of 260 ft. 

On the Surrey side the first property taken for the Charing-cross 
Railway is the coal wharf of Messrs. Coles, Child, and Co., west of 
the present Hungerford Bridge, the freehold of which belongs to the 
Archbisho of Canterbury. A portion only of this property, as 
well as of the wharf on the 0; ‘cy side, will be required to be 
taken. The remainder will still be available for sale or rental. 
Leaving this part, the railway will cross the Belvedere-road, 
Sutton-street, the York-road, Anne-street, Agnes-street, Frances- 
street, Vine-street, the Waterloo-road, John-street, and the Com- 
mercial-road. The whole of the property purchased along this part 
of the route belonged to the Archbishop of Canterbury, and, with 
the exception of the York-road and Waterloo-road, it consists of 
small houses let out in tenements. In the York-road several of the 
houses have shops; the inder are private houses; and in the 
Waterloo-road there are shops and small trade premises. The rail- 
way passes along this part in a curve of two furlongs radius, and 
will be, as throughout the whole of its course, entirely on arches, 
except at the crossing of streets and thoroughfares, where it will be 
carried by flat girder bridges. At the Cornwall-road will be the 
junction with the South-Western line, which will be effected by a 
short extension carried from the main line at the Waterloo station 
across the Waterloo-road, so that direct access will be obtained to 
the London Bridge station, or by closing the points at the junction, 
the South-Western trains may be reversed, and go on to Charing- 
cross. It is probable, however, that a small branch may be thrown 
out by the South-Western, over its own property in the York-road, 
for the purpose of the Charing-cross traffic, leaving the Cornwall- 
road junction entirely for that to and from London Bridge. 


Leaving Cornwall-road, where there will be a passenger station 
common to both es the line passes along the south side of 
Brad-street, crosses Windmill-street and Eaton-street. Here the 

roperty consists of small houses belonging entirely to Mr. Milner 
zibson. The property between Eaton-street and Broadwall is of an 
exceedingly low character, and includes Mitre-place, Isabella-place, 
and Bates’s-buildings—it belongs to several small proprietors. 
From Broadwall the = we in the open space between the 
of Jane-street and Isabella-street, crosses ollingwood-street, and 
reaches the Blackfriars-road. The - rty in this section consists 
of small tenements. The whole blocks have been purchased, but the 
carcases of the houses will remain intact, as only the small out- 
houses and = of some of them will be taken. ‘The arches-of the 
railway will be so arranged as to afford all the requisite accommo- 
dation for the tenants, and the houses will still be available for 
tenancy. In the Blackfriars-road a portion of the age consists 
of several shops, with business premises in the rear; the remainder 
is of an inferior description. The principal proprietor is Mr. John 
King Lethbridge. On the east side of the Blac friars-road several 
shops and some small tenements, on the south side of York-street, 
extending beyond Thurlow-street and William-street, have been 
purchased for the station to be provided at this point. The owners 
of the property were the trustees of the late Mrs. Middleton and 
Mary Bilke. The Blackfriars station will be on the north side of 
Rowland Hill’s chapel, and the road will be crossed by a fat girder 
bridge. The raw in Thurlow-street, which is a small street 
running out of William-street, is among the worst on the line. It 
is of such a character that a short time since it was condemned by 
the police as unfit for tenancy. From William-street to Gravel-lane 
there is a number of very low and wretched tenements, which 
eeey fn the London and South-Western Railway Company. These 
have been purchased, and will be taken down. A portion of the 














attached to the premises, in the occupation of Messrs. Jones, 
ayo will be required, and this is the first case in 
which a jury will be required to assess the amount to be given for 
the property taken. It is stated that the amount sequined to enor- 
mously above the real value, and this is therefore just such a case 
as a company like to go before a jury upon. 

At Gravel-lane the estate of the Bishop of Winchester commences, 
and extends as far as the oe eres The property on the 
estate is, without exception, the vilest and the worst in London. It 
comprises, amongst others, Pump-court, Ewer-street, and Mary 
Ann-place. It was stated in the evidence given before the committee 
of the House of Commons that, such is the character of the spot, 
it is unsafe for a policeman to trust himself alone there at night; 
that the houses swarm with vermin, and are filthy beyond descrip- 
tion; that, in hot weather, the poor wretches who occupy them are 
compelled to leave them, and lie in the streets to avoid the foul 
stench and the attacks of the vermin of all kinds, who claim and 
assert their right to undisputed possession. Until a few months 


¢ | Since, and after attention had been directed to this nest of vice and 


misery, the streets and courts were not even paved. When the 
surveyors were engaged in surveying this property, they were com- 
pelled at the close of each day to change the whole of their clothing, 
and take measures for destroying the offensive forms of animal life 
which swarmed over them, and purify themselves even from the 
foulness and filth which they had acquired during the day. There 
was once a Bishop of Winchester, one William of Wykeham, whom 
history tells was even greater as an architect than as a prelate. 
Judging from his —~ he would hardly have allowed such a place 
as Pump-court and Ewer-street to have remained so long in its 
present filthy state. The architect bishop built New College, Oxford, 
upon a site which, according to the presentment of the jury in these 
days, was a fair copy of this detestable spot in Southwark. The 
land was, they said, “full of dirt, filth, and stinking carcases,” that 
it contained “a concourse of malefactors, murderers, and thieves.” 
Bishop Wykeham, 500 years ago, was a thorough-going sanitary 
reformer, and New Co! Oxford, founded for seventy poor 
scholars, attests the liberality and noble Christian philanthropy of 
the then ox a There was another Bishop of Winchester, whom 
William of Wykeham succeeded, who preferred that bishopric to the 
see of Canter ary because, said he, “ Though Canterbury hath the 
highest rack, yet Winchester hath the deepest manger.” The present 
bishop, it is to be presumed, “cares for none of these things ;” but it 
is a curious and not very creditable fact, which the survey of the 
Charing-cross line has shown, viz., that no small portion of the 
revenues of the reverend lords of omnes & and Winchester are 
made up of the rentals werived from houses of the worst moral repute, 
and from: dwellings in which vice and misery, disease and poverty, 
grow in rankest luxuriance. 

Leaving this hotbed of vice and crime, the railway passes along 
the back of the houses on the north side of Union-street, without 
taking the houses in the front. The houses here are principally of a 
business character, including hatters, chair-makers, and an ink 
manufacturer. The line then crosses Great Guildford-street, and 
here it will require a portion of the premises of the Globle Iron 
Foundry. The arches of the railway will, however, be available for 
restoring nearly as much of the space as will be taken, and it is not 

robable that any very serious demand for compensation may arise 
in dealing with the property. Much of the work that is carried on 
at the foundry can still be performed under the arches of the railway. 
The railway next crosses Bridge-street, leading to the Southwark 
Bridge, at the -~ where the road begins to widen and near what 
is called by the natives of this district “the triangular square,” 
which consists of a small three-sided plot of ground cerrounded by 
iron railings, and in which a few shrubs struggle to live, and grass 
strives to look green and fresh, There are some hat-makers and a 
brazier’s premises at this spot which will be taken, at no very serious 
cost. From this point the railway passes a corner of the south side 
of Southwark-square, without, however, taking any of the house 

roperty; it then crosses Worcester-street, but without touching a 
arge hop warehouse. Here the railway will intersect the new street 
in Southwark, which has been so long on the hands, or rather on the 
tongues, of the Board of Works. The point of intersection will be 
whee tmmaousl-court and Angel-court come into Red Cross- 
street. The new street will be 70 ft. in width, and the property at 
this point is of small value. Leaving the new street, the railway 
will touch some property owned by “the president and governors of 
the College of the Poor of St. Saviour’s, Southwark.” It consists of a 
number of almshouses built around and inclosing a burial ground. 
These small houses have been erected with moneys left by various 
charitable individuals, such as C Spratt, a | others, and their 
windows look out only upon the bi ground, as though the donors 
wished always to keep before the tenants the salutary lesson of their 
mortality. ving these abodes of cheerless poverty, the railway 
skirts along the backs of small houses in Park-street, crosses Counter- 
street, and then traverses the Borough-market. It will cross here 
at a considerable elevation, and will be supported entirely upon 
iron columns. By way of compensation to the market, the company 
are bound by their act to purchase and remove some house property, 
and add the land to the area of the market, which will then 
much more convenient and commodious than at present. From the 


Borough-market the line will pass on to Wellington-street, taking 
several houses on the west side, and cross the street by a girder 
bridge. To reach this point a gradient of about 1 in too will be 


required, all the rest of the line being practically level. On the east 
side the supports of the bridge and of one or two arches will rest 
upon a piece of vacant ground at the corner of St. Thomas's 

ospital. This is the point where the heaviest compensation has 
been demanded. Although not taking any portion of the buildin, 
the company offered, during the pro of the bill, to purchase the 
whole of the land at a valuation, and to give to the hospital in addi- 
tion a sufficient sum to build another hospital at some distance out of 
town. This offer was refused. The committee offered to name a 
sum which they thought the company should give by way of com- 
Ee. The proposal was rejected. The company proposed to 

uild another wing to the present hospital on the eastern side, which 
would afford accommodation to all the patients who occupy the 
north wing, near which the railway would pass, still leaving 
that wing for any purpose which the hospital authorities might 
require. This and various other proj is were also rejected. 
The act was finally obtained without specifying any compen- 
sation; but stipulating only that eighteen months’ notice 
should be given of the intention of the railway company to 
proceed with their works, and that a jury should assess the value of 
the property taken, and the amount of com tion. This claim is still 
undecided. The best thing which could be done would be to remove 
the hospital altogether, for there is surely no necessity for two esta- 
blishments of the kind adjoining each other, as St. Thomas's and 
Guy’s now do, and re-build it in Lambeth, or in some part of the 
suburbs of the metropolis which does not at present the 
advantage of an hospital in its neighbourhood. Leaving the hospital, 
the railway will traverse, with but one small exception, the property 
of the South-Eastern Railway Company, as far as ondsey- 
street, where the Charing-cross branch will effect a junction with 
the main line. From Tooley-street to the point of junction the main 
line will be widened by three lines of rails, to accommodate the 
West-end extension, the company being the owners of all the pro- 
perty required for the -~¥ of this widening. 

The bridge, which is the heaviest portion of the work, is now 
being proceeded with rapidly, under the direction of Mr. Hawkshaw, 
the engineer, who, since the removal of the triumvirate of Brunel, 
Stephenson, and Locke, now stands at the head of his profession as 
a railway engineer. The line will, it is expected, be ready for open- 
ing by the end of the next year.— Observer. 


— 





ImmeENsE Firoatinc Dock.—A large number of workmen are 
now employed at the premises of Messrs. Rennie, engineers, Green- 
wich, in the construction of an immense iron floating-dock for the 
Spanish Government. The dock is to lift ships of heavy tonnage, 
and — of 26,000 tons of iron will be required to complete the 
work, 





THE METROPOLITAN MAIN SEWERAGE. 


Our contemporary, the Builder, writes as follows on the of 
the Northern Outfall Sewer :—In the course of the past ai me ane 
ing to original arrangements, tenders were to be received by the 
Metropolitan Board of Wo for the Northern Outfall Sewer. Ant 
advertisement extends the time to the 18th inst. It will be recol- 
lected that this portion of the eral work of the sewerage of 
London, upon which the success of the whole of the operations on 
the north side of the Thames, excepting only what is called the 
Western Division, . will , is complicated and difficult from 
features of the district to be traversed, and the nature of the soil. 
In the account of the scheme for the metropolis, which we gave some 
time back, we specified the principal obstacles that would have to be 
surmounted at the commencement of this cular sewer, within a 
distance of little more than a mile. The remainder of the line 
(making the entire length for the sewer 5 miles 1,400 ft.) passes 
through that very treacherous os the marshes, between West 
Ham and Barking Creek. Eighty borings have been taken along 
the whole line, to ascertain the nature of the soil, and the results are 
shown on three sheets of the drawings. 

We have before expressed a high opinion of the completeness of 
the preparations, by the engineering staff of the board, for subse- 
quent works, at least in whatever is comprised under drawings and 
specitications ; a completeness which has contributed to that effi- 
ciency of superintendence which also we have acknowledged. The 
details in the present case are even more deserving of notice than 
were the corresponding preliminaries for the contracts in hand. 
these, the chief points interesting to those who would visit the works 
whilst in progress, and points that might subsequently be referred 
to as precedents, have been all duly laid before our readers, But it 
may well to state once more, for the information of distant 
readers, that on the south side of the river, there are now in pro- 
gress, works of the high-level sewerage and of the outfall sewer, 
besides portions of the low-level sewer—for which last the i 
drawings are not yet finished—and that the engines and other 
machinery for the Deptford pumping station are in hand—the low- 
level sewer, and the pumping machinery and reservoir at the outfall 
below Woolwich, — thus the only division of the work of which 
the details have to be furnished ; and that on the north side of the 
river the works in 77] (some of which may be regarded as 
as include those of the high-level sewerage, the middle- 
level, with a storm-water outfall passing beside the Serpentine and 
across H yde Park, and what may be considered the upper portion of 
the western division. It should also be recollected that the Hackne 
branch, which is included with the contract for the high-level, will 
intersect the line at Old Ford, and pass southward to join eventually 
the low-level sewer. After that portion of the scheme which we 
are about to describe, there will remain for particular design the 
works on the north side of the low-level sewer, of the umping 
machinery, of the reservoir at the outfall, and those generally of the 
western division. 

The difficulty which there is for us in presenting in moderate 
the interesting and useful points to be noted in examination of the 
drawings and specification now before us, will be supposed from a 
mere statement of their bulk. The form of contract, which embodies 
the specification as well as a schedule of prices for possible extras or 
omissions, fills eighty-five printed pazes, besides six poses of an 
index; and the drawings occupy seventy-five large sheets. The 
specification contains 237 clauses. The details we have to notice will 
be understood best if we here give, as succinctly as we can, the par- 
ticulars of the course the sewer will take. 

It will be well remembered that the works comprised in the con- 
tract for the northern high-level sewer terminate at the western 
bank of the Lea. These include a portion of the outfall as well for 
the middle-level as for the high-level division. The n 
high-level and the middle-level sewers, after a junction at the 
overflow chamber, so often described, westward of the North 
London Railway, proceed in separate and parallel channels to the 
point from which the works now to be noticed commence, the before- 
mentioned western bank of the Lea, where, also, and 4 
divergent on plan from the upper channels, there are two outfalls at 
a lower level for storm-waters. The parallel channels of the u; 
level or main outfall (two sewers, in acts) are to continue, po a 
several different watercourses and branches of the Lea, and inter- 
secting the Eastern Counties Railway and the Stratford-road, to the 
site of the intended pumping station and junction of the low-level 
sewer, which is just westward of the branch known as the Abbey 
Creek of the Channelsea River, itself a portion of the waters of the 
Lea. Thence to the Thames, just westward of the mouth of 
Barking Creek, the northern outfall sewer, so called, will continue 
as three channels—except at the outfall itself, and excepting in one 
or two other places where it has been necessary to divide the flow 
into a greater number of courses. The general line is easterly or 
south-easterly, except at the outfall for rather more than ft. 
from low-water mark, in which distance the line has been turned to 
the south. The sewer will have a uniform inclination of 1 in 2,640, 
or 2 ft. per mile, to the end of the general construction, where the 
invert appears to be about 1 ft. below high-water level, after which 
there are a tumbling bay, nine lines of sewer, and lastly campsheath- 
ing, together falling about 18 ft. in a length of 400 ft. to near low- 
water mark. The ground over the sewer or sewers will form a con- 
tinuous embankment and a new line of road. The line intersects in 
the following order:—The main branch of the Lea, the East London 
Waterworks Feeder; at an acute angle the Pudding-mill River and 
Marsh Gate-lane, snap | the Eastern Counties Railway and the 
City Mill River close southward of the crossing of the latter by the 
former; afterwards the Waterworks River and the Stratford-road 
Abbey, Mill-lane; Abbey Creek, and the Channelsea River close 
together ; the North Woolwich Railway at the intersection of Marsh- 
lane, the Bow and Barking Railway, Balaam-street in the town of 
Plaistow, Barking-road, and many lanes and watercourses requirin, 
special provisions, The line crosses East Ham Manor-road just sou' 
of the church, 

Each of the channels, two or three, of the sewef will be 9 ft. in 
the span of arch, or the clear width between the curved sides, and 
9 ft. from the invert to the soffit ; and excepting for about one-fourth 
of the length, or the portion eastward of the church just named, 
where cross walls or piers of concrete are used and arches, and ex- 
oe where the channels or culverts will be on foundations slightly 
below the present level of ground, and of course excepting the cross- 
ings, the brickwork will placed on a continuous substructure of 
concrete, which, in some places will be not less than 14 ft. or 16 ft. 
in depth from the bottom of the sewer, and 50 ft. to 60 ft. trans~ 
versely at the base, in addition to what is carried up as continuous 
counterfort to the sides of the sewer. There may have been good 
reason, which is not apparent, for the adoption of the imbedded piers 
of concrete with arches for support in one case and the solid embank- 
ment of concrete in the other. 

It will be understood that in all the crossings, as of railwa: 
roads, and streams, over or under them, the 9 ft. in clear t 
culvert, plus a roadway above, had to be provided for ; and that 
thus the difficulty of crossing was inc’ The requirements of 
the “ Metropolis Local Management Act, 21st and 22nd Vict.,” are 
stringent as to the non-obstruction of the navigation of the streams. 
In most of the cases the construction is of iron, and the drawings are 
very elaborate. Of course provision had to be made for contraction 
of the iron, without allowing sewage to escape. The mains of the 
Waterworks Company also entailed special contrivances. The land 
on the line from the Lea, of the width of 100 ft. to 150 ft., has been, 
or will be, all purchased by the board. . 

In construction of the main portion of the line, a good foundation 
is to be first obtained by excavating; and the concrete is then to be 
deposited with sides at a slope of 1 to 1, finishing along the sides of 
the sewer within 2 ft. 6 in. of the soffit of the arches, The inverts 
and side walls of the sewers, the former 13}in. thick, and the 
latter 2 ft. 8 in. for the exiernal walls, and 18 in, for the internal 
parallel divisions, will be built in Portland cement; w the 
arches and continuation of the side walls above the springing will 
be in Roman cement. The former cement is to be of not less weight 
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than 106 lb. to the bushel of four and the Roman not less 
than 73 lb., the Portland to be mixed two of cement to three of sand, 
‘nd the other in equal parts. The concrete, so far as the embank- 
ment etemennt is concerned, is to be composed of four measures 
of approved ballast, one measure of sharp grit sand, and one of the 
best description of Dorking, or other stone of equal quality to be 
approved, the whole to be mixed in a ug-mill, and thrown in from 
the greatest practicable height. But for the foundations of piers of 
bridges, and brickwork over streams, as also where to be used below 
resent surface of the ground, the same proportion of ballast 
3 to be mixed with two measures of sand, and one of freshly 
burnt lias lime. All the lime is to be delivered in lump, 
and ground upon the line of works. The bricks 
are to be the t description of picked stocks ; but the inside 
of each sewer is to be faced with “ shippers or paviors,” to be accord- 
ing to samples at the office of the board. Joints of the brickwork 
are not to exceed 7% in. in thickness next the interior surface; and 
the external joints are :o be raked out and pointed with neat cement. 
Hoop-iron of 1 in. in width, and 1} Ib. to every 10 ft. in length, is 
to be used in the outside walls of the sewers, four widths in every 
fifth course, also at the bridges; and at the outlet near the river 
there are to be two widths for every brick in thickness. The facing 
of the soffit of arch and top of invert, is to consist of half-brick 
rings on edge, and particular directions are given for the work of 
the side walls, in old English bond, for the wetting of the bricks, 
and for the immediate carting away of old or rejected bricks; and 
no broken bricks are to be brought on the works. In all cases where 
excavations are made for brickwork, embankment or otherwise, the 
trench is to be filled with concrete, and wherever the drawings indi- 
cate “‘made ground,” concrete is to be used. Where the concrete 
piers are used, we observe that they are to be only of the width, 
37 ft. 6 in., required for the width of the three lines of sewer. The 
space apart, or span of the arches sprin from them, and carry- 
ing the sewers, is about 18 ft.; and the thickness of the arches is 
18 in. Each ordinary pier, of concrete, will be the 37 ft. 6 in. by 
4 ft. on the plan; and is to be estimated as about 16 ft. in depth from 
the present surfaee (which has about the same level as the line of 
springing of the arch), down to the surface of gravel or toundation 
of good ground. Every sixth pier, however, is 6 ft. across, instead 
of 4 ft. The backing of the arcles is made up with concrete, wherein 
3-in. pipe drains are laid to the ditches outside the line of sewer. The 
continuous countefort of coucrete to the sides of the sewer, as will 
have been understood, is not provided in the portion of the work just 
described. The external faces, however, of this portion, as well as of 
the concrete slopes of other portions of the line, are to be covered b 
outer slopes of 14 to 1, with dry rubbish or other material, well 
rammed in layers of not more than 6 in, in thickness, with an iron 
ptnner of not less than 10 |b. weight—the top of the embankment 
or roadway, finishing 40 ft. in width, and 2 ft. 6in. above the 
crown of the arches of the brickwork. Each ditch at the to 
of the embankment, will be 3 ft. 6 in. wide at the tep, and 
1 ft. 6 in. at the bottom, and about 2 ft. 6 in. deep, and will 
discharge into the present open ditches. Before :ce roadway is 
formed, 12 in. in depth of clay-puddle will be placed along and over 
the top of the brickwork, and down to 1 ft. below the top of the 
concrete slopes. The external slopes are to be faced with turf of not 
less than 4 in, in thickness; or where the land is arable, particular 
directions are given for sowing with grass seeds; and the kind of 
uicksets for the hedges, and manner of planting also are specified. 
Culverts of brickwork in Portland cement are to be built in the open 
ditches met with and intersected. ‘These works in 1} brickwork, 
alone amount to 520 ft. of 7 ft. by 6 ft. ; 620 ft. of 6 ft. 6 in. by 5 ft.; 
820 ft. of 4 ft. by 3 ft., and 500 ft. of 2 ft. barrel. Numerous «ide 
entrances and air-shafts will be required. The latter will be of the 
common form, and the others not greatly different from it, Where 
the side entrances occur, openings will be formed in the division walls 
of the sewers, to allow of access from one to the other; and in each 
opening double flaps will be placed. > 

Besides the work in raising Balaam-street, Barking-road, Prince 
Regent-lane, Blind-land, and East Ham Hall, Manor-way, and the 
lowering of Marsh-lane and West Ham Abbey-lane, there will be 
forty “ occupation roads ” to be formed, to lead to the lands on each 
side. ; 

The more important works in the construction of aqueducts or 
bridges include the bridge over the Lea, of one span; the bridge 
over the Waterworks Feeder, of two spans; that over Marsh Gate- 
lane, Pudding Mill River, and (Knobb’s Mill) Marsh Gate-lane, of 
four spans; that over the City Mill River, of one span—each of 
these carrying the double line of sewer; the bridge over the Water- 
works River, of one span, carrying four lines of sewer; that over 
Abbey Mill-lane, of one span, carrying a double line; and that over 
Abbey Creek and Channelsea River, of two spans; that over the 
Bow and Barking Junction (intended) Railway, Marsh-lane, and 
the North Woolwich Railway, of three spans; and that over the 
Bow and Barking Railway main line, of one span (besides certain 
bridges of one span, over occupation roads), all carrying the triple 
line of sewer. In some of these cases the construction is repeated : 
but separate designs and sets of mange sane been required for the 
bridges of the on the East London Waterworks Feeder, and the 
Waterworks River near Stratford-road ; for the works adjoining the 
latter and crossing the road; and for the bridge over the Bow and 
Barking main line, as well as for the crossing over the waterworks 
main, and the method of passing under the Eastern Counties Rail- 
way, and of crossing Balaam-street and other roads. The outlet 
into the Thames, the tumbling-bay, nine culverts, and other works, 
also are the subject of distinct drawing and clauses of the specitica- 
tion. In our present limits, we cannot do more than say that each 
of these features in the design of the northern outfall sewer dis- 
plays much ingenuity in contrivance and great baw J of construc- 
tion; and much experience of corresponding varied character, as 
well as large resources, will be necessary in whomsoever may be the 
contractor. 

The contractor is to provide for works which may be required or 
deducted, 200 reds of brickwork in Portland cement, 10,000 yards of 
blue lias lime concrete, 10,000 of the concrete of Dorking lime, 
600 ft. of Bramley Fall stone, the largest block not to exceed 
80 cubic ft., the outer faces, beds, and joints to be dressed ; 500 ft. 
similarly of Aberdeen granite, the largest not to exceed 30 ft.; and 
1,000 yards of 3-in tooled and square York stone, bedded, joiated, 
and laid. In the schedule of prices, such brickwork as that 
mentioned, in blocks or otherwise, is set down at £15 per rod, that 
with “shippers or paviors” being £17, The concrete with blue lias 
lime is priced at 7a per cubic yard, and that with Dorking lime at 
5s. 3d., but where ballast is got out of the trenches, at 3s. 6d. Under 
the head of stonework, Bramley Fall stone, tooled, squared, and 
bedded, is priced at 4s. 9d. per ft. cubic, and the 3-in. York stone at 
9d. per ft. superticial—2}-in. being 7d., 4-in. 1s. 6d, and 5-in., 2s. 
Digging, including every expense of shoring, watching, carting, and 
so forth, and filling in and punning are priced 2s. 6d. per yard, and 
without cartage, 2s, But in the case of foundations of piers of 
bridges, the same kind of work, including carting, is put at 
7s, Od. per yard, to defray every expense of keeping the work clear 
of water—a matter which may possibly involve, as in the recent case 
of work connected with the low-level sewer on the south side, extra- 
ordinary difliculty and attendant expense. Timber, Memel or Riga, 
left in trenches, is to be charged per foot cubic, 2s. 6d.; and used as 
sheating, piles, and similar works, 5s., with the necessary caps and 
shoes: 12 ft. planks left in are.to be 3s. 9d., and 1}-iu. deal is to be 
Sd. per ft. super. Cast-iron work in side-entrance Ly will be 18s. 
per cwt.; in gully and ventilating grates, 12s.; in covering 
piptes, girders, pipes, and columns of any pattern, 103, Wrought- 

ron work, as in ladder irons, will be 3d. the lb, Clean Thames 


ballast will be 4s. Gd. per yard. Labourers will be 3s. 9d. the day of 
ten hours; excavators, 4s. and 4s. 6d.; whilst bricklayers and other 
workmen, except engineers, who are 7s., wiil be 6s. 

In the general conditions upon which the works described are to be 
performed, besides such usual clauses as that the decision of the 
engineer as to meaning of the specification, is binding, it may be 
Noticed that in case of any suit agaiust the board, or any of their 





servants, in respect of damage from the execution of the works, the 
board may compromise the action, and at the same time claim in- 
demnification from the contractor. The contractor is not to assign 
the contract, nor to make a sub-contract with any workman for an 
part of the brickwork, earthwork, masonry, or work connected wit 
these; and under pain of a forfeiture he is not to give a gratuity to 
any officer of the board. ly accounts of extras and omissions 
ordered are to be delivered. When improper materials directed to 
be removed are not sent away in twenty-four hours after orders, 
they may be removed at the expense of the contractor, who may also 
be made to forfeit as damages £5 for every day's delay. Obstruction 
to footways entails similar damages on the contractor. Coins and 
other articles of value are to be delivered up. The works are to be 
finished within two years after date of the order to commence, or 
£50 per day will be claimable as liquidated damages; but in the 
event of strikes or combinations on the part of the workmen, the 
engineer will allow such additional time as he may deem fair and 
reasonable. Moneys payable to the board by the contractor may be 
sued for and recov: on the contract, or may be retained out of 
moneys due or to become due, even though the sum to be retained 
may be unascertained at the time of the withholding. The sum of 
£40,000 for extra works is to be included in the tender. Advances 
are to be at the rate of 90 per cent. as the works proceed, until one- 
half the contract is completed, when a further 5 per cent. will be 
advanced upon the amount of work executed. Similarly, 90 per 
cent., and 5 per cent. will be advanced, as regards the second half of 
the works, and also the remaining 5 per cent. upon the approximate 
value of the first half. But such advances are not to be made oftener 
than monthly; nor are they to affect any subsequent question, or 
to be taken as admission of any particular work. A further advance 
of 2 per cent. will be made in three months from completion of the 
works; one of 1} per cent. at six months; and the balance will be 
paid at the end of twelve months, provided the contractor shall have 
given a full account of all his claims, and the engineer shall give a 
certificate. Two sureties, jointly and severally in £20,000, are to be 
found by the contractor; and no member of the board is to be 
personally liable; the payments being to be made out of the funds in 
the control of the board. Mr. Edmund Cooper willbe the resident 
engineer, under Mr. Bazalgette. 

‘he least difficult portion of the work, so far as foundation is con- 
cerned, would seem to be at Plaistow, where the hard gravel is 
reached within 2 ft. or 3 ft., and where the invert of the sewer for 
about 2,500 ft. of length will be below the present surface level. In 
other cases, as near the Lea, where the greatest height of embank- 
ment will be required, there is made-ground to a considerable depth. 





THE NEW RAILWAY BRIDGE AT BORDEAUX. 


Tuts great work, recently completed, is regarded by the French 
as a great triumph of engineering skill, and some journalists go the 
length even of comparing it with the greatest of Stephenson’s enter- 
prises in the same way. Without disputing such pretensions on the 
part of our neighbours, it may be readily admitted that the bridge 
is a most magniticent structure, and that difficulties have been over- 
come which redound to the credit of the engineers, and which must 
extend the fame of the merits of the peculiar invention used in 
driving the piles. The bridge effects a junction between the Southern 
Railway and the Orleans ge so that now there is direct 
travelling from Paris to Spain. The bridge had to be built about 
1,000 metres above the site of the old stone bridge of Bordeaux, 
where the Garonne.is 500 metres (542 yards) wide. The problem to 
be resolved was the construction of a bridge for the passage of heavy 
trains, without interrupting the navigation while it was being done, 
and which, when finished, would not‘diminish the breadth of the 
river. It was further required that the arches should be of the 
greatest height possible for the passage of boats ascending or descend- 
ing the Garonne, without raising the junction level beyond certain 
limits. The employment of metal alone permitted the solution of 
the problem, and -it was adopte in principle that the bridge should 
be of iron, and that it shgayld rest upon cast-iron piles. 

Several projects were discussed by the engineers of the two com- 
panies at whose joint expense the work was to be execv'ted, and it 
was decided that the river-breadth of 500 metres should be spaced 
out into seven arches (travees). Five of these, in the middle of the 
stream, would have the supporting columns 77 metres apart, leaving 
57 metres as the width of each of the extreme arches. There were 
consequently six piles to construct. Each pile is formed of two 
cast-iron tubes, composed of rings one metre (39 in.) in height, 
metres 3°60 (about 10 ft.) in diameter, and 4 centimetres (1} in.) in 
thickness. Each pile further is protected by floaters, formin, 
bucklers, with regard to floating bodies, during the rise and the fall 
of the tide. These tubes are filled with grouting, and are crowned 
with an entirely new kind of capital. They have a total height of about 
25 metres, ro | rise from the soil to the metallic beams, which rest 
upon them. They descend to a mean depth of 20 metres below the 
ordinary level of the water. Some of them are sunk 17 metres in 
the soil. The tubes or columns support two enormous beams, 8 metres 
apart, and 6} metres high, for the double lines of railway.* 

Each beam is compares, top and bottom, of three sheets of rolled 
iron, 33 in. in width, brought together by four courses of 
strong corner-pieces, in such manner as to form a kind of trough; 
they are like two square tubes bound one to the other by a trellis 
composed of St. Andrew crosses and uprizht posts. The extremities 
of these posts and of the cross-bars are rivetted to the lateral walls 
of the troughs, which at the same time | serve to consolidate; 
then, to obtain the necessary resistance in all parts of the bridge, a 
suitable number of sheets of iron have been added to the horizontal 
sheet of the troughs. By these arrangements the face of the bridge 
presents a kind of trellis-work, the design of which varies at every 
point of view, and gives the entire structure an appearance at once 
elegant and majestic. In fact the roadway appears scarcely to touch 
the columns which ey it, and excites a sentiment of admiration. 
The beams, it must be borne in mind, are each 500 metres in length, 
and appear to bid detiance to the heaviest body that may be pre- 
sented to their resistance. The interior of the bridge presents to the 
eye a remarkable perspective. 
tremity of which is almost lost to sight, where the light pouring in 
from every side brings out in strong design the arrangement of the 
various pieces used in its construction, while the heads of innumerable 


rivets dotting the uprights in long vertical lines and diminishing in | 


the distance, give a character tothe construction, and are suggesiive 
of its great strength. 

In the execution of this gigantic work there has been employed 
not less than three million kilogrammes of iron (above 3,0v0 tons) 
and more than a million and a-half kilogrammes (above 1,500 tons) 
of cast-iron, ‘Iwo millions of holes were pierced, and 750,000 rivets 
put in place, 

But the execution of the foundations was one of the greatest 
difficulties to be surmounted. To construct a column, the pomt was 
to sink a tube of cast-iron, weighing about 120,000 kilogrammes 
(about 120 tons) to the solid ground through a layer of mud about 
19 ft. deep, and in a river submitted to the influence of tides; to 
raise the earih, sand, &c., which were found inside the tube, and to 
replace them by grouting, in such manner as to form a masonry cf 
26 metres and more in height, encircled by iron, to serve a3 a support 
for the metallic beams already described. 1t would exceed our space 
to describe completely the engines and procedures employed, but they 
are all due to the inventive talents of Messrs. Adolphe and Emile 
Fortin Herrmann, who had their attention turned to the subject of 

ile-sinking in the early part of 1854, and in 1855 they had “ an 

nourable mention” at the Paris exhibition, for the designs they 
there submitted of their inventions to this end. ‘heir invention 
they secured to themselves by patent in the March of that year. It 





* The beams are united at the lower portion by strong picces of rolled 
iron, supporting the floor and the raiis, and at the upper portion by a 
system of diagonal pieces, lighter than the foregoing, and interbound among 

hemsel gh the entire length of the bridge by a series of irons 
established according to the diagonals of the rectangles formed by its trans- 
verse pieces, 








It is an immense gallery, the ex- | 





is from this patent that the engineer of the bri M. Ch. Nepvue, 
borrowed his plans, and until this was explained, honour was given 
where no honour was due, the merit of the invention resting entirely 
with Messrs. Fortin Herrmann fréres, If, however, wg cannot give 
full details of the operation, we may attempt a summary of it, 

‘The tube to be sunk is converted into a veritable diving bell, and 
with this view two plateaux of rolled iron, intended to divide it into 
three distinct compartments, were adapted to it. The upper compart- 
ment, the —_ of which goes on continually augmenting by the 
successive ition of rings, was in communication with the free air, 
the middle compartment formed a chamber of equilibrium, lastly, 
the lower compartment constituted a veritable diving bell, in which 
the workmen descended. 

The column thus arranged and put in position, compressed air was 
driven into it to drive out the water, by means of a syphon; the 
workmen introduced themselves by means of the air sluice formed 
by the chamber of equilibrium, two of them descended to the bottom 
of the tube and raised the interior earth, with which they loaded 
the buckets which had been let-down to them by a windlass. The 
buckets, once loaded, were raised into the chamber of equilibrium. 
Twenty-five were thus loaded per sluice; when all the full buckets 
were brought into the chamber of equilibrium, the under plateau 
was shut, and the PEs plateau was opened to empty the extracts 
into the river. This labour would not have been sufficient to deter- 
mine the sinking of the tube in a regular manner, and as in all 
bridges where tubular foundations have been employed, it was 
necessary to add to the tube an additional weight. 

But io place of making this weight act directly on the tube, the 
pressure due to weight was transmitted to the tube by the inter- 
medium of vertical hydraulic presses, the piston rods of which, united 
by iron yokes, were applied to the upper part of the tube. 

These presses rested on rolled iron beams loaded with a counterpoise 
which opposed their rising up. Thus master of pressure, it could be 
augmented or diminished, or made to cease entirely when the tube 
descended too quick, by properly regulating the speed of the 
hydraulic presses, which were commanded by pumps worked by a 
locomotive. This system presents the following advantages over all 
those that had been until then employed; the pressure being regu- 
lated at pleasure, they were master of the descent of the tube and 
even of raising it, by allowing the external pressure of the water and 
sand to act, which always tends to raise it; the chamber of equili- 
brium being at the outset established in a definite manner, the pres- 
sure of the air in the interior of the tube was constantly maintained, 
and in consequence neither water nor earth entered into the tube by 
the lower part, as has happened in the foundations of a great many 
bridges, where they have been obliged to make a considerably 
greater quantity of clearings than would have been strictly necessary. 
As we have said, some of the tubes descended 22 metres below high- 
water, and 15 metres to 16 metres below low-water mark. 

At this limit the workmen began to experience inconvenience, and 
in the warm season the interior temperature of the tube was raised, 
by the compression of the air, the burning of candles, and the re- 
spiration of the men, to 114 deg., and it was necessary to rest three 
hours out of twelve. When the tube had descended 6 ft. through 
the coarse gravel, that is to say, into good solid soil, the tube was 
filled with grouting and the work was continued day and night. 

To facilitate the works a service bridge, or rather a series of 
stockades in carpentry, were erected; they brought upon the service 
bridge the lower troughs of which we have spokeu, in lengths of 
20 metres, the cross bars were then lodged there, and the uprights, 
which went out entirely finished from the workshops; the pieces of 
the bridge were then fitted together and the principal beams were 
completed by applying the upper troughs and the traverses. The 
bridge, which for its construction required the erection of magnificent 
workshops, furnished with special tools at a cost of more than 
£16,000, has been executed by the General Railway Material Com- 
pany. It was commenced the 29th April, 1858, and on the 14th 
August last, the imperial train drove over it which brought the Em- 

ress Eugénie back to Paris. The advance of engineering may be 
earned from the fact, that the old bridge over the Garonne, at 
Bordeaux, took twenty years to build, and cost the lives of 200 work- 
men, while the present tubular bridge required only two years, and 
during the operations only seven workmen were killed. ‘This great 
economy in time and life is essentially due to the means used in the 
foundations depending on the valuable invention of Messrs. Fortir 
Hermann Brothers.— Building News. 





IMPROVEMENT OF Bristo. Harsour.— A scheme, matured by 
Mr. Master, contemplates—1. The construction of a mole in a ling 
with the Severn currents, in deep water, at Kingroad, connected to 
the land by an open pier, for the purpose of securing accommodation 
to ships at all states of the tide, enabling them to land passengers 
and mails. 2. Dredging or deepening the swashway and entrance 
of the river, so as to enable ships to enter at all states of the tide, 
and discharge their mails and passengers at suitable floating stages, 
as at Liverpool. 3. Diverting the river through a new channel at 
the Horseshoe, aud making a dock of 19 acres in the whole bend of 
the river, with additional dock space on the low lands of Sea Mills 
and Shirehampton ; also space for graving docks, 4. Cutting off 
the Round Point opposite the Cotlee-house Point, filling up the 
opposite bight, and diverting the Merchant’s-road. 5. Excavating 
the river from the New Inn downward, and making ground opposite 
Ashton Cottages, enabling ships leaving Cumberland-basin to do so 
with greater safety. 6. Constructing a railway from the mouth of 
the river to the Bristol quays, passing the duck at the Horseshoe, and 
entering a tunnel under the Suspension- bridge rock. 

Export oF AGRICULTURAL ImpLEMENTS.—The declared value of 
the agricultural implements sent out from this country annually 
averages now about £190,000, of which the great bulk (£100,000) 
goes to our own colonies. Upwards of 1,000 carts and wagons are 
also sent away, valued at £20,000. The mill-work and machinery 
exported averages nearly £2,800,0C0, of which about one-fourth is 
ordered by India and the colonies. ‘The detailed return of exports 
for 1859 is not yet published; but referring to 1858, we find that of 
the foreign countries Russia took the largest amount of agricultural 
implements, £22,966 in value; Brazil next, £12,200 ; Hanover stands 
for £9,129; the United States, £6,027; France, Germany, Prussia, 
and a few o‘her continental states for a few thousands each. Of 
the British colonies, Australia took nearly £79,000 worth, and the 
Cape £12,000. Russia takes the largest amount of our machinery 
and mill-work (including steam engines); the shipments in 1858 
were to the amount of £564,110. Fenese stands second in the list 
for £229,546; Hamburgh, £171,221; Belgium, £127,456 ; Spain, 
£110,000; Brazil, £83,461; and various other countries for -ums 
below these. Of our foreign possessions India takes the largest 
amount, £251,388; Australia stands second, £120,000; and our 
West India colonies and Demerara third, for £76,892. 

Tue Mutiriication oF PHorocrarus BY Macuinery.—A 
highly iuteresting and singular paper was read before the American 
Photographic Society, on the 13th August, 1860, and is reported in 
the Architects’ Journal, of New York. By this paper it appears that 
12,000 photographs or stereographs an hour can now be produced 
from a simple negative by means of condensed or focalised light and 
simple machinery worked by a crank! A sheet of ordinary paper, 
sensitised, was exhibited, containing 300 of these photographs. r. 
Charles Fontayne, of Cincinnati, Ohio, is the inventor of the pro- 
cess. ‘The prepared or sensitised paper is simply passed, in a con- 
tinuous sheet, before the negative in a box, where condensed light is 
made to penetrate through the negative and impress its image upon 
the paper, which it does in -03 of a second for each impression. The 
condensing lens is 7 in. in diameter. Thus, as it said, “ the illus- 
trations fur a book, having all the exquisite beauty and perfection 
of the photograph, may be turned out by the use of this machine 
with a rapidity wholly undreamed of either in plate-printing or 
lithography.” The cost of engraving, also, will of course be dispeu 
with. All sorts of drawings, too, may be thus multiplied, as well as 
actual objects pee or stereographed, in cheap and endless 
profu-ion. The Architects’ Journal publishes a priut thus produced 
irom a rough sketch by the ordinary ammonio-nitrate process. 
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WRECKS IN 1860. 


WE make the following extracts from a very interesting article 
published in the October number of the “4 Lifeboat,” as the organ 
of the National Lifeboat Institution is designated :—“ In accord- 
ance with our annual custom, we are called on to chronicle the 
fearful and, in the present instance, unprecedented effects, both on 
life and property, of the terrific storms of the preceding twelve 
months in the seas and on the shores of the United Kingdom. 
Truly, these statistics, which have been so clearly tabulated by the 
Board of Trade, and presented to Parliament, are of a dry and un- 
inviting character; but we deem them, nevertheless, of the utmost 
national importance, for they tell, with unmistakeable accuracy, 
that 3,977 shipwrecked persons were placed, last year, in imminent 
danger on our coasts, of whom 1,645 unfortunately met with a 
watery grave; and that the value of the property destroyed was 
upwards of £1,500,000 sterling. The lives thus sacrificed and 
property destroyed on the coasts of the British isles represent a 
state of things which, within one short year, is without a parallel 
in our maritime annals, and which loudly invokes the help of every 
Christian philanthropist to aid in the mitigation of similar sad re- 
sults in future years. When we remember, however, that England 
is the centre of the commercial world—that hither are attracted the 
mercantile navies of all nations, as well as of our own—that last 
year alone the number of vessels which entered inwards and cleared 
outwards (including their repeated voyages), from the different ports 
of Great Britain, was 300,580, representing a tonnage of 31,712,500, 
and probably having more than 1,000,000 of people on board—that 
it is not an unfrequent occurrence to see 400 or 500 vessels at one 
time coming down the east coast, and equally as many at the mouth 
of the Thames and Mersey—we say that, when one considers all 
this enormous shipping and number of men which crowd, day after 
day, our narrow channels, skirted as they are by dangerous 
rocks, headlands, and sandbanks, it is not a matter of surprise 
that so many lamentable catastrophes should occur, year 
after year, amongst them. However, last year was one of 
the most disastrous on record to ships on our coasts, as many as 
1,416 wrecks having occurred, with the loss, as we said before, of 
1,645 poor creatures. We shall now proceed to analyse the causes 
of these shipwrecks, taking for our guide the Board of Trade Wreck 
Register. ‘This states that the increase of these disasters is mainly to 
be traced to the very heavy storms of October 25th and 26th ; and of 
October 31st and November Ist and 2nd last. In the former gale there 
were 133 total wrecks, and 90 casualties resulting in serious damage, 
and 798 lives were lost. This number, however, includes the loss of 
446 lives in the Royal Charter, which will always be remembered as 
one of the most melancholy shipwrecks that ever occurred on British 
shores. During the gale of November Ist and 2nd there were 27 total 
wrecks, and 27 casualties resulting in partial damage, and there was 
a loss of 51 lives. Besides these, 424 lives were lost at one time in 
the Pomona, on the 28th of April, and 56 in the Blervie Castle on or 
about the 20th of December. Although the work of destruction, as 
thus officially recorded, is fearful to contemplate, yet it must be 
remembered that had it not been for the services of the lifeboats on 
our coasts, and of the rocket and mortar apparatus of the Board of 
Trade, and other means, it would have been much more disas- 
trous in its consequences. It is somewhat singular that whilst 
the number of casualties to British ships trading to, from, or 
between places in the United Kingdom has tly increased, 
viz., from 927 in 1858 to 1,187 in 1859, the casualties to foreign 
ships similarly employed have decreased from 209 to 188. It surely 
cannot ve creditable to British seamen that foreigners should beat 
them in safely navigating ships in British waters. Again, it appears 
that in one voyage out of every 175 voyages made by British ships 
employed in the oversea trade, a casualty has happened; whilst 
in only one voyage out of 335 has a casualty happened to a 
foreign ship similarly employed. We fear this unfavour- 
able contrast would be still more strikingly illustrated if the 
per centages of casualties, compared “with voyages made by 
vessels in ballast in our coasting trade were given; but, unfortunately, 
the registe. is silent on that important point, as no record is kept of 
coasting voyages made by British ships in ballast. Some of the 
most distressing and fatal wrecks are often occurring amongst our 
coasters in ballast. In the classification of the casualties according 
to the cargoes of the ships, it appears that the ships which have 
suffered most are as follows, viz., laden colliers, 506 in 1859 against 
377 in 1858; light colliers, 71 against 41; ore ships, 130 against 101; 
and ships with passengers and a general cargo, 42 against 14. It 
will be observed that our ill-built colliers continue to maintain their 
fatal pre-eminence for their frequency of wrecks on the east coast. 
When overtaken by a storm off Flamborough Head, no shelter is 
afforded them until they reach Yarmouth Roads, where, alas, too 
frequently the bodies of their unhappy crews are found floating on 
the outlying sandbanks. No facts can speak louder than this simple 
record of the absolute necessity that exists that measures should be 
taken as early as practicable to improve our natural harbours of 
refuge on the east coast and elsewhere. ‘The services of lifeboats are 
most frequently called into use on the east coast of the United King- 
dom. ho that has seen the Lowestoft, Pakefield, Southwold, and 
other boats belonging to the National Lifeboat Institution put ofl 
during the past few months, in the very fury of the storm, has 
watched their successful fight with the elements, and has seen 
the same boats return, laden with human life, that has not 
felt a deep emotion, such as one cannot but experience 
when witnessing some heroic and self-denying act. A 
comparison of the wrecks that have occurred during the past 
two years, on the coasts and in the seas of the British Isles, 
gives the following result:—On the east coast are 621, against 514 
in 1858; on the south coast 136 against 89; and on the west coast 
466 against 304. On the Jsle of Man six wrecks took place in 1858, 
but in 1859 they had increased to twenty-eight. This is a point 
where the Commissioners on Harbours strongly recommended the 
erection of a harbour of refuge. “The Castletown lifeboat, belonging 
to the National Lifeboat Institution, has several times been instru- 
mental, during the past year, in saving life from wrecks off that 
island. The wind, which has been most disastrous to shipping 
during 1859, was the S.W. wind ; this was also the case during 1858. 
The casualties during the S.W. wind were, in 1808, 110, and in 1859, 
166. Next comes the W.S.W., which shows 104 casualties in 1859, 
against 65 in 1858. Then follow the S.S.W., the N.E., the W., and 
the W.N.W., which show a marked prevalence as compared with the 
previous year. From the force of the wind when each casualty hap- 
pened, it appears that a marked increase has taken place in those 
which happened during force 11 (or storm”), viz., 88 against 57 in 
1858, and at force 12 (or “ hurricane”), 87 against 11. Knowledge 
and ignorance hold also an unequal strife in these alarming records, 
for it shows that the number of ships t» which casualties happened, 
commanded by masters possessing certificates of competency, was 
217, against 344 Jed by masters holding certiticates of ser- 
vice only, and 597 commanded by masters not required by law to 
have certificates. It is only reasonable to expect that every one 
who professes to navigate a vessel should give some proof of his 
ability to perform so important a work. It is computed that the 
loss of property caused by wrecks and casualties on the coasts of the 
United Kingdom during the year 1859 was, in cargoes, about 

893,000, and in ships £870,000, being a total loss of nearly two 
millions. Although covered mostly by insurance, this is none the 
less so much wealth lost to the nation at large. While we might 
amplify the services of the lifeboats of the institution, we must not 
omit, to do full justice to the marine department of the Board of 
Trade in the same cause of humanity. From the Mercantile Marine 
Fund they have expended, in support of lifeboats, the rocket and 
mortar apparatus, and rewards for saving life, nearly £4,600 
during the past year. There are, altogether, 158 lifeboats on the 
coasts of the United Kingdom; about 100 of these are under the 
managemant of the National Lifeboat Institution, and are manned 
and inspected in conformity with its regulations. They were 
manned last year, on occasions of service and of quarterly exercise, 
by about 5, persons. With the exception of three individuals 
who perished from the extreme coldness of the weather and 








the water, by the upsetting of a lifeboat, not a single accident 
happened either to the boats or their brave crews. Surely the claim 
of such a society for public support will be acknowledged when it is 
stated that, during its thirty-six years of existence, it has expended 
on lifeboat establishments nearly £40,000, and has voted 82 
gold and 658 silver medals, for distinguished services, besides pecu- 
niary grants, amounting to almost £14,000; while, during the same 
period, it has granted rewards for preserving, by its lifeboats and 
other means, no less than 11,601 of our fellow creatures from a 
watery grave. 
THE ANGLO-FRENCH TREATY. 

THE Director-General of Customs in France has issued 
the following instructions relative to the tariff of cast-iron, 
iron, and steel, of British origin and manufacture, dated 
Paris, Oct. 2 :— 


“T transmitted to you, on the 29th ult., the copy of the decree 
relative to the new tariff for cast-iron, iron, and steel, of British 
origin and manufacture. The application of this tariff is the object of 
the detailed instructions contained in the present circular. 

“The duties established by the decree of the 29th ult. are the 
result of a protocol, signed by the Plenipotentiaries of France and 
Great Britain, specially relating to iron and steel of British origin. 
The general tariti, therefore, remains in force, and applicable to the 
entrance of the same productions of any other origin. _1t is, more- 
over, important not to lose sight of the fact that the moderate rate of 
duties resulting from the treaty with Great Britain only relates to the 
merchandise of English origin imported direct from the United 
Kingdom. In my circular of the 29th June last I explained that the 
produce of other British possessions, either in or out of Europe, 
remain subject to the common duty. As a justification of direct 
transport from the United Kingdom, you will contine youself to 
demanding the production of the ship’s manifest. The certificates of 
origin, the production of which has been provided for by the treaty, 
must be delivered or vised by the consuls or consular agents at tlie 
place whence they are sent, or at the port of shipment. 

“According to Article 18, and as has been seen by the above- 
mentioned circular, the provisions of the treaty are applicable in 
Algeria as well as in France, only the importers into Algeria are free 
to choose the application of the colonial tariff when the latter shall 
appear to them to be more favourable. On the other hand, British 
productions imported into the colony by English vessels remain 
subject to the extra charge on account of the flag, conformably to 
Article 3 of the treaty, and those same vessels will have to pay the 
usual navigation dues in the Algerian ports. 

“Article 3 of the Treaty of Commerce of the 23rd January, 1860, 
states that the duties which it establishes ‘are independent of the 
differential duties established in favour of French vessels.’ As 
British vessels enjoy, for direct intercourse, the benefit of assimila- 
tion of flag, in virtue of the provisions of the treaty cf the 26th 
January, 1826, merchandise imported by such vessels is not subject 
to differential duties; but merchandise imported under the flag of 
other nations remains liable to these duties. Thus cast-iron, iron, 
and steel, of British origin, which shall be imported direct into 
France from the United Kingdom by vessels of a third Power, will 
continue to pay, independently of the navigation dues according to 
common law, the special extra charges for flag, as established by 
the laws on that matter; and, in default of special surcharge, the 
ordinary one established by the law of the 28th April, 1816. 

“On the other hand, according to Article 8 of the law of 27th 
March, 1817, the entry of cast-iron, iron, and steel, is res.ricted to 
certain custom-houses. ‘This restriction remains applicable to the 
productions of the same kind imported from the United Kingdom 
under the conditions of the treaty. It now remains for me to enter 
into explanations relative to the application of the new tariff to 
English productions designated by the decree of September 29th, 1860. 

“ Rough Castings or Raw —The distinction established by 
the general tariff between masses of a weight less than 15 kilo- 
grammes and those of or above that weight is suppressed with 
regard to rough castings coming from England. ‘They are all sub- 
ject, without distinction, to the duty of 2f. 50c. per-100 kilo- 
grammes, 

“ Purified Cast-iron (called Mazee).—The preceding observation 
applies also to this cescription, which is subject, without distinction 
of weight, to the duty of 3f 25c. As has been mentioned in a note 
annexed to the tariff, there exists between white raw iron and 
puritied cast-iron or mazee a very strong analogy. Should any 
doubts or disputes arise, recourse must be had to an appraiser in the 
forms determined by the law of July 27th, 1822. 

“Tron Filings and Broken-up Materials in Iron.—Supplementary 
notes to the tariff have pointed out the measures to be taken to pre- 
vent the introducton as broken-up materials of objects capable of being 
used in the state in which they are imported. While endeavouring 
to prevent abuses, it is necessary to avoid imposing useless expenses 
by exaggerated precautions on imports which may be of real interest 
for certain branches of industry. 

“ Pig-iron and Iron in Prisms still Retaining Dross,— These 
descriptions are subjcet to a duty of Of. per 100 kilogrammes; those 
which have been cleared of dross will come under the regime of bar- 
iron. In the event of these being imported as pig-iron, iron which 
has been cleared of dross, and not having an even appearance, a 
general duty of 7f. established on bar iron must be applied, and, in 
case of dispute, recourse had to legal appraisement. 

“ Tron.—The duty of 7f. is csglieate to iron in bars, rails of all 
forms and dimensions, iron in angular or in ‘ T’ form, as well as in 
bands of more than one millimetre in thickness, and in wire form of 
more than five-tenths of a millimetre in diameter, even if plated with 
tin, copper, or zinc. Since the application of puddling to the manu- 
facture of steel there are to be found in the trade some kinds of steel 
which present to the eye a striking resemblance to iron. Should any 
doubt be felt on this subject, recourse must be had to the processes of 
verification indicated by the note to the general tariff. 

“ Sheet or Plate Iron.—Those descriptions of iron are the object of 
a classitication in accordance with commercial usages. The duty 
varies not only according to the thickness, but also to the weight and 
dimensions of the plates or sheets. It is important to watch over the 
exact application of this part of the tariff. If experience should 
show that it would be useful for the import custom-houses to be 
furnished with gauges with tixed incisions of the kind used in the 
trade, the directors must apply to me on the subject. 

“In consequence of the new reductions in the duties, it becomes 
more necessary than ever not to allow sheet-iron to be introduced as 
common iron. The manner of manufacturing the two kinds is not 
thesame. Flat bars are made either by the hammer or by being 
drawn between cannelated cylinders; sheet-iron is made by being 
drawn between smooth cylinders. Hence there isa very visible 
difference in the appearance. Flat bars are terminated literally by 
rectangular flat faces, and sheet-iron by rounded and slightly undu- 
lated surfaces, unless they shall have been chiselled. In the latter 
case the lateral faces would be distinguished for their brilliancy and 
neatness. In a general way sheet-iron is not made of a le«s width 
than twenty-five centimetres, but narrower bands may have been 
cut from sheets of iron, and therefore become liable, according to 
their thickness, to from &f. 50c. to 13f. duty. 

“The width of sheet-iron of one millimetre thickness or under 
does not exceed four centimetres. Thin bands of iron, the width of 
which does not exceed that limit, and those of a less width which 
may have been cut with a chisel, comes within the class of thin 
sheets taxed at 13f. The plates of iron whether thick or thin, if 
cut into any irregular shape, pay 10 per cent. more than rectangular 
one:. 

* Sheet Iron, Plated with Tin, Copper, or Zinc.—According to the 
terms of the note of the taritf, cases of this article, in which shape 
this metal is sometimes importcd, pay, like the sheet themselves, a 
duty of 16f. 

* Steel in Bars.—Bars of iron charged with steel and massiaux of 
steel are assimilated to steel, and are liable to the eee | of 15f. This 
duty, moreover, applies without distinction to steel in bars of all 











kinds, whatever may be the value and the mode of manufacture 
(natural, puddled, cemented, or cast). 

‘* Steel nm Plates.—The tariff only admits two classes of this article, 
regulated by the thickness, but the limit which determines the lower 
duty has been increased to two millimetres. Plates of steel are dis- 
tinguished from bars by the same characteristics as for iron plates. 
It is to be, moreover, remarked, that steel bars are always more than 
two millimetres in thickness. Thus, for this reason alone, s 
bands, which shall not be more than two millimetres thick, must 
pay, like plates, the duty of 30f. Plates or discs of steel simply cut 
out either for circular or straight saws, or for any other purpose, 
enter, as far as regards the application of the treaty, into the class 
of plate steel ; but, in order to be so classified, they must be neither 
polished nor dentated, nor even made thin at the edges, otherwise 
they would come under the denomination of steel tools or articles for 
clockworks. 

“ Steel Wire.-—The conventional tariff does not make any distinc- 
tion for this article. All steel wire, whatever may be the diameter, 
or mode of manufacturing it, will pay the duty of 30f. A table 
drawn up in the form of the tariff, which I transmit 
with these instructions, will itate the application of the new 
duties. I request the directors of the Customs to watch over the 
execution of the above instructions, and to make generally 
known to all the officials and to the trade. 

“ De Foxcaps, Director-General of Customs.” 


THE GREAT EASTERN STEAMSHIP, 

To manage aship of the magnitude of the Great Eastern is a 
honour to which many aspire; but all who take upon themselves 
the task of satisfying the public expectation, and buoying up the 
shareholders with the prospect of a dividend on the ordinary share 
capital, will have an onerous duty to perform. The managerial 
service would be lightened were there a dry dock in which the’ 
leviathan could enter and have her defects made good ; but if she is 
to be set on a gridiron every time her bottom is required to be 
cleaned or coated, there will be no limit to expenses, and the work 
will not be efficiently executed. Her speed to New York, it is said, 
was reduced by three knots in consequence of the foul state of her 
bottom. We did not share in this ex ted opin on; and, now 
she is exposed below the water-line, it is found tha’ there is the 
ordinary incrustation, with the addition of barnacles; but, on the 
whole, the state of her bottom is not so bad as to lead to the 
inference that a material loss of peed resulted from the partial 
foulness, All vessels slip through the water easier when they have 
been newly coppered, or painted, or coated. ‘The speed of a ship 
must certainly be influenced by the state of her bouom; and when 
long weeds and tiers of shell tish adhere to the iron or copper, her 
progress through the water must be retarded thereby; but there is 
nothing extraordinary in this respect in the Great Eastern’s sub- 
merged section, The cleansing process she has undergone would 
make her glide along all the smoother if she were to go to sea at 
once; but if she is to remain in Milford Haven till the spring this 
brighioes will be toned down. 

The directors of the Great Ship Company, in beaching the Great 
Eastern, have found out what all other proprietors of screw ships have 
long since discovered, and that is, the friction of the shaft at the aper- 
ture where it emerges from the stera. The constant revolution of the 
shaft wears away the metal in which it works. Lignum vite has 
been found the best for the bases, because the water lubricates the 
wood, and it stands better than irom. The heavier the shaft the 
gree sonst Ss the ee and ry , —_ Ses metal as —_ is 
in the Great Kastern’s m ts uce 
the iron on which the end rests, shaft of the Great Bastern, 
between its connection with the engine and its resting on the stern 
frame, is supported by three pedestals; but this does net diminish 
the w power, nor lessen the strain from the screw. On 
examining bearings of the shaft at the frame, it is found that 
about three inches have been ground away; and this, by loosening 
the shaft, would cause a vibration which would not only be un- 
pleasant to those on board, but, by the increased play of the shaft, 
might lead to mischief. A consultation, it is reported, has taken 
place between a body of shareholders and the board of directors, and 
this has led to a resolution to defer the next trip of the Great 
Eastern to 1861. During the winter the ings of the shaft will 
be put right, and two other improvements will be carried out in 
compliance with general desire — improvements which we first 
suggested in these columns. Her trumpery deal deck is to be taken 
up and a more substantial one laid down in its place. Next, the 
warming of the cabins is to receive consideration. On an Atlantic 
voyage in winter some of her cabins would be like ice wells, from 
their distance from any stove, and the strong draughts of air which 
will find a e through skylights, hatchways, or doors of deck- 
houses, to the saloons and bert ow. 

There is one more difliculty yet to be conquered in the ing 
over the flat part of the bottom. The Great Eastern is so flat 
the keel, that she sits on several feet of plates, which cannot be 
reached to ep clean, and coat with composition. By the con- 
tinued action of salt water these plates will, before long, be eaten 
into by rust, and this will create a source of future danger. To 
at the entire length of her flat bottom, she requires to rest on . 
and it is questionable whether there is a sufficient fall of the tide 
where she now lies to admit of her settling down on baulks of timber, 
high enough to admit of men getting underneath to clean or y 4 
her bottom. In ee such an immense vessel with a flat floor, 
this preserving process of coating must have been overlooked, or it 
was presumed that a dock would be built large enough to admit her, 
Be it an oversight or not, it is an unquestionable defect which, sooner 
or later, will tell upon her wear and tear, and raise a doubt as to her 
safety. Had Brunel, with the experience gained by the build of th 
Great Eastern, been spared to . an another floating monster, he 
would, no doubt, have improved upon his designs, and given us a 
vessel with all the advantages of speed and cones capacity which 
are found in the Great Eastern, with more stability as faults 
to remedy. Brunel, or Scott Russell, is answerable for not extending 
the outer end of the screw shaft to the stern post, and so admitting 
of steadier action, by increased support to the propeller. It needed a 
sea voyage to prove the practical application of untried contrivances, 
and in this latter category we class the iron masts. That they have 
not gone by the board when the ship rolled so ~ oe . has surprised 
us, and our faith in them is not yet establixhed. edo not tind 
fault with them merely because they are novelties, but from 
witnessing their working at sea. They may be superior to wooden 
masts, but further usage in heavy weather is essential to confirm 
this superiority. 

The award of the arbitrators in favour of Mr. Scott Russell, and 
their admission of a claim of £18,000, may have the effect, if the 
company resist the payment, of postponing almost indefinitely the 
second voyage of the Great Eastera, which is a misfortune to the 
scientific world. Perfections and faults were never so minutely 
canvassed as have been those of this ship, and all interested in steam 
navigation are deeply indebted to the press for the particulars given 
of her performance and equipment. It is a pity that she not 
have been fitted L 3 — en with the “os auaten of the 
designers, and m asa er trader ; ere, 
she San have me wy yoo“ wicbiegs “alien remains Seubtial 
and until actual experience sets this at rest, the financial results of 
such a vast undertaking cannot be laid down with any degree of 
certainty, though the generally expressed opinion is that, as a com- 
mercial speculation, she is a failure.— Steam Shipping Journal. 

Tas Corton Surrcy Quesrion.—This matter may be thus briefly 
summed up:—The average of the yearly iucrease in the growth of 
cotton in the United States during the five years re 1859 60 
over the five years ending 1854-5 amounted only to 734,454 bales, 
while the average annual increase in jon bas te 
in the same period to 817,207 bales. America has thus fallen short 
in the rate of progress by 52,753 bales. The consumption of Great 
Britain now mp upwards of 47,000 bales per week, being a 
weekly increase of 3,700 bales as compared with 1856. 
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SCHIELE’S IMPROVEMENTS IN MACHINERY FOR HAMMERING, CRUSHING, 
MIXING, &e. 
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Oldham, and the machinery is applicable for hammering, crushing, 
reducing, cutting, and mixing. On a revolving shaft is fixed a 
large bos or centre plate, on which are linked free to swing a con- 
venient number of arms; at the end of each arm is mounted a for 
hammer, a cutting hammer, or a roller, as may be required for the 
purposes stated. On rapid motion being given to the shaft, the 
arms are thrown out to a radial position by means of the centrifugal 
force imparted, and the hammers are thus made to fall upon an 
anvil conveniently placed, upon which is arranged the material to 
be operated upon. When the machine is required to operate upon 
stone blocks for the purpose of cutting or dressing, the blocks are 
arranged to travel under the hammer or cutting tools, 

For the purpose of further crushing and mixing materials, properly 
shaped hammers or rollers are made to strike against or roll along 
the inner surface of a strong trough-shaped ring, made of such a 
size that the hammers, &c., cannot completely swing out to a radial 
position, but produce, as they rapidly revolve, a pounding, rolling, 
and mixing of the material within the trough. 

Fig. 1 is a side and Fig. 2 a corresponding front elevation of a 
forge hammer. a is the hammer, consisting of a wrought-iron arm 
or block, with the face or steel portion inserted into the arm; 0 is 
the anvil block, with adjustable anvil fixed in its top; c is a bar of 
hot iron in course of being forged; d is a heavy centre plate or boss 
of cast-iron formed in two halves, and securely fixed on the shaft e 
running in two end bearings, and driven by a strap and pulley, or 
by any convenient ensane; "7 to a spring catch for stopping and 
holding the hammer from striking when not required; g is a bolt 
for controlling the action of the catch; A is a stationary boss 
(through which the shaft ¢ revolves freely) for lifting the bolt g, and 
allowing the hammer to act; and i is a footboard for sliding forward 
the boss A. The hammer or hammers may be caused to perform 
with from 20 to 200 or more revolutions per minute, according to 
size. When the bammer has delivered its blow the accumulated 
velocity on its outer end is given off, but as its link end is drawn 
forward (with little change in velocity) the hammer is drawn 
inwards suddenly, with little or any touch upon the anvil or the 
iron operated upon, and gradually regains velocity by its link, but 
obtains its main impulse from a kind of elastic cushion & of timber, 
easily renewed, or other elastic material. The centrifugal force 
tends to throw the hammer straight out with its centre of gravity in 
a line with the centre of the link and the axis of the machine, but 
before arriving so far the hammer is stopped in its most favourable 
— by the limit of s allowed in the central body. The 

ammer may be stopped from striking by lifting the foot off the 
footboard i, when the same will be raised by means of springs 
applied to its under side, and draw back the boss A, which liberates 

bolt g and the catch f, which then fastens the hammer in the 
tion shown by dotted lines by locking into the notch The 

ammer can only be liberated (by pressing on the footboard) at a 
certain point in its revolution, viz., when the hammer has just 
passed the anvil. The bolt being at its nearest position to the axis 
of the machine prevents the boss A moving forward, except at one 
part where a sunk partition admits the bolt, which, in moving round 
the boss, is p outwards by means of a spiral cam. like surface 
thus allowing the boss A to enter fully under it, and keep it up until 
the foot is taken off the footboard i. The power of the blow is regu- 
lated by the weight of hammer and by its velocity. The number of 

es per minute is lated by the number of revolutions of the 
shaft per minute, and by the number of hammers that are carried 
by the central boss. Evenness of stroke is obtained by means of a 
long hammer, or great distance of hammer link from the centre, 
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Tus is the invention of Mr. C. Schiele, of Bebbington, and late of | and by adjustment of the anvil face. In the engravings the linking 
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of the bammer is accomplished by means of trunnions forged in one 
piece with the hammer. 

Fig. 3 is a side elevation partly in section, and Fig. 4 a corre- 
sponding front view of a machine for cutting or dressing stone and 
other materials constructed, a part of the guard or covering being 
removed in order to expose the machine. o are a number of stone- 
masons’ tools, each of which is fixed by the end of its handle or 
shaft strengthened by a kind of taper hoop, holes being drilled 
through the handle for the tool to swing in round a pin secured to 
another hoop of wrought-iron n, several of which are firmly fixed on 
a wooden shatt or axis, each hoop being provided with an elastic 
cushion &, as described in Figs. 1 and 2. A number of the hoops n 
are fixed side by side on the wooden shaft, in such a way that as the 
latter is caused to revolve their tools deliver their blows in succession. 
The tools are not allowed to fly out beyond their proper position, 
being limited by means of recesses p cut in the central wooden shaft, 
against which the ends of the tcol handles rest when swung out. 

or the purpose of hewing or dressing a stone g to an even surface, 
it is passed under the revolving tools before mentioned on a truck r, 
sufficiently low to admit the passage of a stone of the largest size ; 
small stones can be adjusted on the truck to the proper height by 
packing under them. In order to dress a stone to uite level, it 
must be passed under the tools a second time, the tools then being 
set sideways in their spindles for the purpose of cutting away the 
stone left by the first cut between the cutting edges of the tools. 
The truck may be advanced by means of a capstan, by a screw, or 
by other known means. To form a circular column or pillar, the 
stone to be operated upon is mounted on two central pins, as shown 
by dotted lines at s, and is gradually turned round before the 
revolving tools. To prevent injury resulting from tools fiving off, a 
guard ¢ is placed over them, and sometimes it may be advisable to 
cause minute jets of water to descend from the top of the guard for 
keeping the tools cool, and for lessening the dust. 
be machine may be set in motion by means of hand, horse, 
water, or steam power. It will be apparent the machine can be used 
for cutting or dressing timber and such like materials, and also in 
making chips from logwood. 

Fig. 5 is a longitudinal section, and Fig. 6 a front view, partly in 
section, of a machine constructed for crushing quartz and for other 

urposes. u are two pounders, which are linked to a central shaft 
in a similar manner to that described for linking the forge hammer, 
preferring the pounders to be bored and the pins to be fixed into the 
central boss; v is a piece of chilled iron serving as a kind of anvil 
inserted and fixed in a cavity in the outer casing w; the dead 
weight of the casing gives the required resistance to the blows or 


Al 


strokes of the pounders u, and also serves as a guide for the spi x 


LAMBERT AND a VALVES OR 


PATENT DATED 25TH FesRvuARy, 1860. 


Tus invention of Messrs. Lambert and Wakefield, of the New 
Cut, has for its object improvements in steam and other valves or 
cocks. When valves or cocks are employed in applying steam for 
heating and other purposes, and also when supplying water and 
other fluids, it is desirable that the persons attending to the cocks or 
valves should have a ready means of ascertaining the extent to which 
the valve orcock is open, and also when it is closed. Now, if the 
construction of the valve or cock is such that in order to open or 
close the p through the same it is necessary to cause the 
spindle of the said valve or cock to make more than one complete 
revolution, this information cannot readily be obtained by inspect- 
ing the position of the spindle. 

According to this invention a pointer and graduated scale are 
applied to the valve or cock in such manner that when the spindle is 
moved to open or close the passage, the pointer (or it may be the 
graduated scale) shall be moved so as to indicate the position of the 
parts of the valve or cock. In order that the divisions on the 
graduated scale may not require to be very minute, the pointer is 
caused to be moved through a greater distance than the valve of the 
valve or cock. And it is preferred that the movement of the valve 
and of the pointer should be by means of screws on the spindle or 
stem of the valve, the screw for moving the pointer being arranged 
to move the pointer through a greater space than that through 
which the valve is moved by its screw, but in place of the pointer 
being moved by a screw, a spiral or incline may be used and moved 
by the rotation of the spindle of the valve. 


FIG.I. 











Fig. 1 is a side view, and Fig. 2 is a transverse section of a valve 
or cock, combined with apparatus for indicating the extent to which 
the passage is open. 

a is the case of the valve, it has screw couplings at the ends for 
connecting it with the supply and service pipes; 6 is a piece screwed 
into an aperture at the top of the case; the valve stem c passes 
through it, and towards the lower end thereof a screw thread is cut, 
which works with a corresponding thread cut within the piece 4, so 
that by turning the stem c, by means of the small hand wheel d, at 
the top, the valve e at the other end of the stem can be raised or 
lowered, so as to cause it to recede from or approach its seat in the 
partition f, which separates the supply from the service passage. At 
the top of the piece g, a stuffing box is applied to prevent the esca 
of fluid around the stem of the valve; / is a scale affixed to the 
case a; the manner in which it is formed and graduated is clearly 
shown in the engraving; ¢ is another screw thread formed or fixed 
on the stem e ; this screw, it will be remarked, is of much more rapid 
pitch than the screw thread which actuates the valve; j is a nut 
working on the thread i, and having a pointer & fixed to it, which, 
when the stem c is turned, traverses along the graduated scale A, and 
thus at all times indicates the position of the valvee. The scaleh 
may be so graduated as to show the distance of the valve from its 
seat, or the area of the passage left open by it, as may be preferred. 





Contract For Ratts.—The East Indian Railway Company’s 
contract for 18,020 tons of rails has been given to Messrs. Bolckow 
and Vaughan, Middlesbro’, Yorkshire, who have previously sup- 
plied large quantities to this and several other Indian lines. 


Tur CLEVELAND Iron Disrrict.—lIt is generally admitted by 
railway engineers that some of the best descriptions of iron for rail- 
way bars is derived from the ore of Whitby and its neighbourhood ; 
and being so advantageously situated for transit to the iron manu- 
facturing districts of Leeds, Derbyshire, and Staffordshire, and b 
sea to the ironworks of the north, that locality presents unusual ad- 
vantages in the shape of a profitable development. In this district 
(well known as the Cleveland district) there is situated a property 
of about 300 acres of mineral, and containing three seams of nearly 
solid iron ore, known as the Cleveland or Pecton seam, and the 
Avicula seam. As an evidence of the value and extent of the iron- 
stone of this far-famed district, the fact of Professor Phillips, Pro- 
fessor of Geology at Oxford, in his evidence before a committee of 
the House of Commons on railway bills, having stated that every 
acre might be computed to yield 30,000 tons of ore, no doubt can 
possibly exist as to its capabilities. Even in the less productive parts 
of the district he calculates the —_ to be 20,000 tons per acre, and 
affirms that more iron is positively to be abstracted from those hills 
than is likely to be obtained from the whole of Great Britain. The 
present make of iron in the British dominions is about 8,500,000 tons 
annually, which will require 12,000,000 tons of ore ; and it is estimated 
that in this district alone there is sufficient ironstone to produce that 
quantity for some hundred _—. Dr. Merryweather, of Whitby, 
has also entered very minutely into the capabilities of the Cleveland 
district. In speaking of the ironstone of the Valley of Esk, he says 
he has made the calculation that 400,000 acres, yielding 30,000 tons 
of ironstone per acre, would amount to 1,200,000,000 tons ; the value 
of the royalty, at 4d. per ton, would amount to £20,000,000. Allow- 
ing 4 tons of ironstone for making 1 ton of pig-iron, the total yield 
would be about 300,000,000 tons of pig-iron, which, in the working 
and making, would afford occupation, food, and raiment for the in- 
dustrial classes for generations. ‘This enormous amount of pig-iron, 
calculated at 55s. per ton, would t to the astounding sum of 








and as a support for the whole in gudg or trunnions on the 
timber framing y. z is a hopper ran gy | with a shoot, down 
which passes the material to be reduced, its descent being assisted 
by the vibration of the machine. The shoot can be adjusted to the 
required inclination by shifting the timber cross bar a'; 5! is a 
casing over the open portion of the machine for preventing the loss 
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of material; it can be easily removed, as can also the anvil v when | 


desired. Water is introduced through the hopper and is gradually 
projected over the anvil, carrying with it the finer portion of the 
material on to the sieve ci, through which the finer particles pass 
along with the water, and are carried out through the holes in the 
bottom and fall into a receptacle provided. The coarser particles of 
the materials find their way back again to the poun trough. The 


whole machine is so arranged as to easily take to pieces for trans- 
port, and it can be driven by hand, horse, water, or engine power, 


£825,000,000—a sum sufficient to pay off the National Debt; and it 
is a fact, though perhaps more curious than useful, that there would 
be sufficient iron in this estate to supply 100 blast-furnaces for 240 

ears. These are interesting statistics, collected by such acknow- 
Tedged authorities, and are of the greatest interest, as well as of the 
utmost importance, to all engaged in that important h-anch of our 
commercial industry ; but, perhaps, more especially so to the invest- 
ing capitalist, who may be thus induced to investigate and test more 
minutely, if possible, the results which may be realised from the 
development of this extensive district. Indeed, a project has already 
been inaugurated, having for its object the ucquiring and developing 
a mineral property, situated on the Egton estate, in the vailey of the 
Esk, near Whitby. As stated above, the property consists of about 
300 acres, and contains three valuable seams of iron ore.—DMining 
Journal. 
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HEWITSON AND WALKER’S IMPROVEMENTS 
IN STEAM HAMMERS. 
Daren 18TH January, 1860. 

Tus invention, of Messrs. Hewitson and Walker, of Leeds, has 
for its object improvements in steam hammers. For these purposes 
a lever is applied in such manner that one end is attached to or near 
the hammer, so that that end of the lever moves to and fro with the 
hammer, and by its other end the lever, through the intervention of 
tappets, levers, rods, or other suitable gearing, gives motion to the 
valve. f 

Fig. 1 represents a front elevation of a steam hammer; Fig 2 
shows a corresponding side elevation, and Fig. 3 a bird’s-eye view. 
In Figs. 6 and 7 are shown enlarged, and in combination with the 
apparatus preferred for regulating the force and speed of the blow, 
an elevation and plan of the apparatus, part of which is in section, 
the more clearly to show its action, and the mode by which the 
h can be i diately adjusted to any kind of work, whether 
heavy or light; also showing the manner in which it is proposed to 
connect the lever or bell crank with the hammer or piston rod, and 
the valve or valves. 
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In Fig. a, the levers marked a, ai, are forged solid, or made in 
one piece with the boss marked ali, and which is made to move 
freely on the stud or pin 6; this stud or ae being firmly fixed in the 
boss c (cast on and forming part of the cast-iron framework 
or standard for the hammer) by means of the collar 5! (against 


which the lever or bell crank a, a', works) and the nut d1!, which 


serves to draw up and firmly to secure the pin or stud to the cast- 
iron framework. This short lever a! of the bell crank a, a', is made 
with a solid pin a1, on which there is a loose collar a!!, secured in 
its place by a washer and pin, or cotter. The long end of the lever 
or bell crank marked a is for a few inches at the end turned cylin- 
drical, this part being intended to fit and work easily through a hole 
bored through the centre and at ey to the axis of the short 
cylinder or guide collar marked d. The lower part of piston rod or 
hammer face marked e, e, has a projecting piece f, part of the centre 
of which is bored out to receive the guide collar d, which is made to 
work easily in the same plane as the end of the lever a, the guide 
collar being kept in its place by the sufficient breadth of the ya 
jecting piece f, and by the cap and screw studs marked g. It will be 
obvious that the bell crank lever a, a!, working on the pin or stud 3, 
and attached to the hammer or piston rod as described, is quite free 
to move with it upwards or downwards whatever may be the range 
of the stroke, less or more. 
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The other part of the apparatus consists of the levers h, h', 
fixed to the gudgeon j, and moving on that centre, the end 
of the lever A! being coupled to the valve rod é, and the lever h 
having suspended from it, at about the middle of its length, the 
two cam quadrants J, J, 2, and m, m, m, by the spur or sus- 
pending link J. The suspending link 2 has a collar m', mi, 
en each side, on which the quadrants J, /, m, m, are placed back to 
back, and on which they are made to move easily. Through the 
centre of this collar or boss an elongated hole is made, having its 
— diameter vertical, and its shortest diameter to fit and work 
easily upwards and downwards on the boss a! of the bell crank 
lever a, a'. The upper part of the quadrant m, m, has a projecting 
Spur ml, by which it is coupled through the link n to the long 
cylindrical sliding nut 0, o, this nut being free to move in and out in 

@ socket marked p, p, but — from turning therein by the 
key or stop marked g. In like manner the quadrant 4, /, has a pro- 
jecting spur 1 which is solid with it, and is coupled by the link r 
to the long cylindrical sliding nut s, s, which is also free to move in 
and out in the socket ¢, ¢, but | poe ap from turning therein by the 
key or stop u. The lower part of each cam quadrant has a curved slot 
cut in it (through its whole thickness) and in which the collar ait 
turning on the pin al! of the lever or bell crank a, ai, is made to 
work easily from end to end. In the quadrant J, /, that half of the 
curved slot nearest to the hammer face is made wider than the 
other end, which has along its upper face acam or projection, re- 





ducing the size of the slot at that end, so that the collar a™, whilst 
it can move easily, still fits that of the slot exactly; the other 
quadrant m, m, has also a curved slot cut in it, but the widest part 
is at the opposite end to the quadrant /, J, and the cam being also 
opposite, and projecting from the under face of the slot instead of 
the upper, in which part the collar a"! is also intended to work easily 
and exactly. The stop m'!! is required so that the two quadrants 
may not be brought any closer together than is shown in Fig. 6, 
otherwise the compound slot might become gagged, and so prevent 
the easy esp ny | of the collar a'', Fig. 4 shows another mode of 
connecting the lever with the hammer or piston rod by means of 
an open end working on a fixed stud with acollar. Fig. 5 shows 
the lever reversed, being worked from a fixed point on the hammer 
or piston rod, and by its movement upwards and downwards giving 
motion to the valve by a modification of the arrangement before 
described, or by other combinations of apparatus sufficient to effect 
the purpose intended. To explain the action of the hammer and the 
manner of handling it, we must suppose that the piston is just at 
half-stroke, with the valves closing both the steam and exhaust 
rts; whilst in this position, if we turn the hand wheel x over from 
eft to right, we must, by means of the nut s, s, and the link r, 
draw the cam quadrant /,/, away from the collar a", this will 
allow the cam quadrants to fall, which will raise the valves, and so 
exhaust the steam from below the piston, and allow the hammer to 
descend until the beil crank a, a!, carrying the collar al, again 
comes in contact with the cam on the upper edge of the quadrant, 
when the position of the values will be immediately altered, and the 
action of the steam reversed by admitting steam below the piston, 
and liberating steam or vapour from the top; the hammer will now 
continue to rise by the force of the steam until the collar a! on the 
bell crank a, a}, comes into contact with the cam or projection on the 
lower edge of the cam quadrant m, m, when the action will be again 
reversed, and so continue in motion until an alteration is made in the 
adjustment. If a short quick stroke near the face of the anvil be 
required, then it will be nece-sary to turn the hand wheel z over from 
left to right, and the hand wheel w over from right to left, so drawing 
both the quadrants (together) away from the piston rod ; for a short 
quick stroke, with anything very bulky on the anvil, both quad- 
rants should be moved together, but in an opposite direction to the 
above, or nearer to the piston rod; when a longer stroke is required, 
then the quadrants must be moved in opposite directions with re- 
spect to each other, and the further they are apart, that is, the 
further the collar a!!, on the bell crank a, ai, can travel without 
coming into contact with the cam on either quadrant the longer will 
be the stroke. 








TEISSERE’S BLANK STAMPING PRESS, 
PATENT DATED 20TH Fesruary, 1860. 


Tuis invention of Mr. A. Teissere, of 29, Boulevard St. Martin, 
consists of an improved dry stamping press, which may be substi- 
tuted for presses hitherto in use for that purpose, and also presents 
the advantage of being easily handled, very simple, and may be 
produced at a rate. This press is formed of two parts; of 
an upper movable piece turning on an axis carrying the impressed 
letters, figures, or ornament to be stamped, and of a lower piece 
carrying the letters or corresponding figures or ornament in relief. 











The engraving represents a central vertical section of a press. 
a, wooden knob to receive a firm p to press the upper part e 
on the part f; 6, upper part turning on an axis d, which carries the 

late ¢, on which are the sunken letters; c, lower fixed part carry- 
ing the plate f, on which are formed the letters in relief; @, holes 
formed in the fixed and movable parts to receive the axis on which 
the upper part b moves; e, plate with the sunken letters fixed to the 
piece 6 with the aid of a screw, this plate can be removed at will; 
J; plate with the letters in relief fixed to the piece ¢ with the aid of 
screws g, g, which can also be removed at will; g, g, screws intended 
to fix the plate f to piece c; h, spring intended to support the 
movable part , at a certain height above the fixed part while the 
press is not in use; 4; hollow made in the lower part intended for 
the passage of the projection &, at bottom of Hye part b; & pro- 
jection for preventing the upper part 6 rising too high. 

The parts being thus arranged the press works as follows:— 
Between the two plates e and f is placed the sheet of paper to 
be stamped, and the operator gives with the hand a sudden pressure 
on the knob a, this sudden pressure causes the movable part ¢ to 
approach with force against the fixed part f, and in this way the 
paper pressed between the two plates receives the impress. So soon 
as the pressure of the hand ceases to act on the button or knob a, 
the upper part b rises by the action of spring h, and thus the sheet 
of paper is easily removed, bearing the impression. 











Tue Loncest Vesset in THE Wortp.—We have just received 
an official report of the performance of a river steam vessel, or 
articulated train of mae belonging to the Oriental Inland Steam 
Company, and intended to navigate the shallow rivers of the East, 
which possesses peculiar scientific interest from the fact of this com- 
posite vessel being the longest vessel ever yet constructed, being 
nearly half as long again as the Great Eastern. It appears that on 
trial this great vessel or train was found to be easily manageable, 
and attained a satisfactory rate of speed; and its success solves the 
important problem of how to carry a very large cargo on a very 
small draught of water, against a rapid stream. The train consisis 
of a steamer and five barges, of the collective length of 900 ft. But 
these barges, instead of being towed asunder like common 
are joined to one another by circular joints like a hinge, so that they 
constitute one long flexible vessel, with only one bow and one stern. 
The purpose of this arrangement is to obtain the necessary displace- 
ment with small resistance, and without the risk of damage, should 
the vessel get aground, and all these conditions are effectually ful- 
filled by the arrangements adopted. The train is 30 ft. broad and 
about 7 ft. deep. Ata draught of water of 3 ft. it will carry about 
3,000 tons of cargo. Such a vessel is greatly needed at the present 
moment to carry u pan de pe in India and to bring down 
cotton, flax, and o' articles of agricultural produce. 


MAILLARD’S IMPROVEMENTSIN STEERING, &c. 
Parent patep 18rn January, 1860. 


Tats invention of Mr. N. D. M of Dublin, consists firstly 
of a barrel spring and train of wheels suitably arranged to give the 
required motion to a vertical or horizontal spindle; a hand or indi- 
cator is fixed at the end of the spindle to ndicate the bearing of 
the sun, by means of a fixed card or dial, on which the divisions or 
points of the mariner’s com and also the hours, minutes, and 
seconds are marked, to show in time the variations of the 
sun's bearings throughout the day and night; and there is also 
a dead hand or pointer on the dial to mark the latitude of 
the ship or place. They consist, secondly, of wheels or other 
suitable mechanical ts conn to or with the head or 
vertical shaft of the ship's rudder, to communicate motion therefrom 
to a vertical or horizontal spindle through a fixed compass 
card or dial, in a binnacle or other convenient case, and such spindle 
has on the end thereof one or more hands to indicate on the card or 
dial, by means of the motion communicated to the spindle from the 
rudder’s head or shaft, the course or direction of the ship's head ; or 
in either of the above-mentioned improvements the compass card 
may be attached to a hollow spindle passing over the other spindle, 
and such hollow spindle and card may be put in motion by means of 
power communicated thereto from the ship’s rudder by suitable 
arrang ts, and so indicate the course or direction of the ship 
without a hand or indicator. 











Fig. 1 is a perspective view, on a small scale, of a P raee > of a 
sailing vessel with the apparatus applied. Fig. 2 is an elevation, on 
a larger scale, of the mechanism connecting the rudder shaft with the 
spindle for turning the index on the fixed card or dial for showing 
the vessel's course. Fig. 8 is a plan or horizontal view of the 
binnacle or case containing the two dials. A is the rudder shaft, on 
which is keyed a bevel wheel B, gearing with a similar wheel C, on 
the end of the horizontal shaft D, which, as will be seen on reference 
to Fig. 1, works in a s formed in the deck, so as to be about 
flush therewith; E is a bevel wheel on the end of this shaft gearing 
with the wheel F, 7 to the vertical shaft or spindle G, the w 

E also gears with the wheel H, which fits loosely on the shaft or 
spindle @, to the upper end of which the index hand I is fixed; K 
is a hollow spindle fitting over the spindle G, having the card L 
fixed on its upper end, and formed with a clutch at its lower end by 
means of which the wheel H is brought in gear with the hollow 
spindle K, through a projection M on the boss of the wheel H. By 
this arrangement the rudder will have its required play; N is the 
fixed dial showing the combination of a compass card with a time 
dial below; in this dial is contained the barrel spring and train of 
wheels for moving the hand or indicator O, so as to show time in the 
ordinary wars is a dead hand or pointer to mark the latitude of 
the ship or place. 





New Agro-Hypravutic Motor.—To provide an efficient substi- 
tute for steam is doubtless one of the great problems of the age; and 
there will most certainly be an ample tield for profitable enterprise 
in developing the invention which affords the solution, since the 
discovery of a new and more economic motor than steam would 
produce an equal revolution in every branch of industry, An 
invention entirely novel in its character has just been brought for- 
— on the — that beeaen notwithstanding its evident 

vantages, is not without its objections, such as noise, dust, 
offensive smells, and smoke, and that which is of Rn hem serious 
moment, the daily occurrence of lamentable accidents, which have 
already cost the lives of thousands, not to mention the continual 
increase in the price of coal, and the inevitable exhaustion of the 
coal fields. Since the introduction of steam the number of inventors 


who have sought a substitute for it has been great; but until 
now the success which has been met with has anything but 
a consider- 


assuring. Mr. Charles Boutet, a civil engineer, enjo 
able reputation in France for his ingenious ae ap 

which include among others a simple and effective railway brake 
and signal, upon which the reports of public experiments are ex- 
tremely favourable, has just completed his models of his new motor, 
to which he has devoted an immense amount of time, and proved to 
be effective by more than a year's experience in London; 

his engine the “‘ Aero-hydraulic Motor,” and deriving the power, as 
its name implies, from the combined application of air and water, 
Having carefully examined the models and drawings, we have no 
hesitation in pronouncing a favourable opinion upon the 
the system, Mr. Boutet having devised ingenious remedies for th 
several defects which have hitherto prevented the accomplishment of 
the object in view. It is generally known that all bodies lighter 
than water rise to the surface, and will raise likewise any weight 
attached to them, provided the two combined be less than the 
weight of the water displaced. Mr. Boutet’s invention 

two distinct ae (the choice of one or the other being made 
according to the circumstances of the case) of the same principle. 
According to the first arrangement, a number of balloons, or bellows, 
are arranged upon an axis, the balloons thus forming a circle, and each 
being connected with that directly opposite, the motion being obtained 
by an ingenious arrangement for causing the balloons as they arrive at 
the lowest point of the circle, which is beneath the surface of the 
water, to become filled with air, whilst the upper balloon is caused 
to collapse; this is effected by attaching a weight to that portion 
each balloon which may be red as forming the iphery 
the wheel. The consequence of this t as 
pair of balloons assume the vertical posi the power of 
weights is utilised: the fall of that on the lower by 
tending such balloon, sucks the air from that with w it is 
nected, whilst the fall of the weight on the upper 

this upper balloon, and forces the air into the lower, a self- 
valve instantly closing to prevent its return: by this means a 
tinuous rotary motion is obtained. The rise of the inflated balloons 
is assisted Ay very means which would first attract notice as 
great objection to the invention. Mr. Boutet looks for success from 
the fact that his new motor possesses all the advantages without 
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the inconveniences steam power, is altogether free from danger 
and infinitely more cooncunle.— Mining Journal. 








Sa 


oa 


| 
} 
| 
| 
j 
| 





240 


THE ENGINEER. 





Ocr. 12, 1860. 








LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents, 


STEAMSHIP RESISTANCE. 


81r,—With your permission, I will endeavour to show that the 
resistance to the motion of a steamship does not vary as the square 
of the velocity, but as some power less than the square, when the 
ship is of good construction, but higher than the square when of 
bed ‘constraction. I include in the word construction, machinery 
and the ship's form. ‘ sees 

No one uainted with the laws of dynamics will dispute that 
dynamic equilibrium takes place when the product of the velocity 
and pressure of the p ling power equals the product of the 
velocity and pressure of the resisting power. ; : 

Let F = i sum of the forces resisting the motion of a ship 





including resistances of machinery and engine, 

V = the velocity of the ship in feet per second, 

p = the mean effective pressure in the cylinder, 

= the velocity of the piston in feet per second, 

n = any unknown power of V, as Va, 

a = area of mid-section in feet, 
then uniform and maximum motion will ensue, when 

v= 
which is in accordance with the axiom laid down in my first letter 
(see p. 192), and is true, no matter how complicated the machine or 
its resistances. ; . 
Now let the resistance vary as some power of the ship’s velocity 

multiplied into its mid-section, then 


F= Vna (2) 
substituting this value of F in (1), we have 
pv = Vat+la (8) 


which shows that when the resistance varies as the mth the pro- 
pelling power varies as the (n + 1)th; that is, if the resistance be 
as the square, the propelling power is as the cube, &c. 

By equation (3) we have 


Vn+1=P2 
a 


and by logarithms we get 
n + 1) log. V = log. p + log. v — log. a 
eee 1 ale D+ log. o— loge 
sit log. V 
from which the value of n + 1 in equation (3) can be found, and is 
exhibited in the following table, as deduced from the experiments 
made by the Admiralty. 




















Ps Name or Surp. | Vv a | Pp v | n+1 | r 

| Flying Fish... .. |1943| 281 | 116466 |615| 26430 | 2°0307 
2} ” ee ee ee | 19°09] 274 | 106576 |5°96) 26274 | 
3) ‘ "SI tt [ase] ot2) | amass 5°62] 2°0024 | ¢ 

4! Kr ve ee oe | 16-76) 27 68791 [4°61) 24976 | 14 

5] pe oo oo oo [eee ee 94805 | 512) 2°5360 | 1" 
6} ow ts ee cee [10°26] 277 | 108512 | 5-40) 2-5804 | 2 010: 

7 4 «+ ee ee | 19°60] 277 | 114400 5°68! 2-6021 | 2°03 
1} Meteor battery .. .. | 975) 310 81455 (9°26 3°0060 | 20282 
Z| » ee 6s 8°83} 808 363381 | 7°53 41742 | 8°247! 
1| Plumper... .. «. | 11°66] 188 22000 | 2°90, 2°3784 | 10389 
2 es o> <6 be. LST 20070 |3°70| 2°3875 | 18639 
1| Pioneer.. .. .. .. | 19°09] 278 95988 | 6°83) 26394 | 1-9879 
Bn ve ve oe ee | 1909) 262 92606 | 6°83) 2°6411 | 19896 
ec Sr a 919; 59 4097 (490 26282 | 19117 
1| Conjuror =... ..  «. | 18°25 | 1122 | 210996 | 733) 24898 | 1-8039 
PUR ks oe co oe LL Oe 114317 | 6°87, 24097 | 1°7906 
oy, ue ee ce ee 11791] 544 | 118901 | 5°30} 2°4300 | 1-8521 
i] Forth .. .. «. .. | 1483] 493 48875 |916) 2°5451 | 11-7175 
oa oh 6s ee oe LT Oe 48263 |9°50, 24599 | 16442 
Miranda., .. .. .. | 18%8| 336 94720 | 3°56) 2°3875 | 19489 
Algiers .. .. «+ «+ | 15°21 | 1053 211116 | 2°91) 23401 | 19477 
Glatton battery... .. | 7°60; 879 45079 (8°46, 34000 | 2°3561 
5) Falvy ce ce oe oe 11608] 86 60133 2°25, 26467 | 23284 
nm ao me ote, 55770 |3°57| 2°5426 | 21249 
a7 =e we ek rn 56495 14°05! 2°5366 | 2-0867 
nb i 6+ ws we = 60183 | 3°00! 2°6290 | 2°2520 
8} . 1197 85°4 | 56246 |3°75| 26190 | 21760 


ying Fish, before 
lengthening bow 
Flying _ Fish, ‘ow { 21°24 


270 | 94239 |5-12) 25469 
270 | 67826 |4-42) 2-4876 
270 | 124666 |5°77| 25811 
270 | 99077 |5°10) 25662 


lengthening bow 
80 re 270 | 80666 4°60) 2°5378 


wee . 











{ 4 270 | 108884 | 5°59) 25947 
| 





The three highest values of n + 1 are Nos. 1 and 2 of the Meteor 
battery and the Glatton battery; the lowest values being obtained 
by the Algiers, Plumper, and Miranda. All are below the cube, ex- 
cepting the three first-named; the last two much nearer the square 
than the cube, and of course, the most economical. 

In No, 2 Meteor battery, by equation (2) 


F = Vea = W"S 
and in the Algiers on 
‘ — yl? 
ra y'% 


From the last—and, in fact, all the others in the table, excepting 
the three named—the resistance varies at a much lower rate than the 
square of the one 

The equation for the value of p, as laid down by Mr. Armstrong 


¥. = V% (5) 
and as an example, he gives No. 6 experiment with the Flying Fish, 
which certainly agrees closely with i views, the real value being 
i — y 20103 
p= V a 
Let us now see what the indices of V are: assuming that p equals 
some power of V multiplied into a, then 
P = ra 
‘ _ log. p — log. a 
oe * log. V (6) 
By using the values of the right-hand number of this equat.on, as 
ascertained by the Admiralty, and given in the accompanying table, 
we shall tind the values of r in each case as given in the column 
headed by that letter, from which we see that the second experiment 
with the Forth gives 


tn his last letter, is 


= “O44 
pow 


‘Now, so long as r is less than 2, the true value of variation must 
be less than the square, and when the form of the ship approached 
that of least resistance, equation (5) will be wide of the object 
aimed at. 

To assert that such a formula can give true results is to ignore 
the known principles of the lever or statical equilibrium, in which 
the power multiplied by its distance from the fulcrum is always 

to the resistance multiplied by its distance from the same 
point; and as dynamic equilibrium is only static equilibrium multi- 
— by the respective velocities of the power and resistance, the 
ormula (5) is at variance with its laws, for it ignores the velocity 
of the power altogether, as if it had no existence, or assumes it 
always to be equal to that of the resistance. 
. Force exists in the intetior of the cylinder of an engine, as shown 
by the indicator, and if that instrument indicates a pressure of p 
pounds acting during any given time, we may be certain that the 
work ecceunpltohed is equal to the space passed over by the piston 
multiplied by the said pressure, no matter how rapid the motion of 
the piston may be, providing always that the propelling power is 
the pressure named. 

T is, no doubt, a considerable loss of power caused*by the 
rapid motion of a steam engine, and this increases with the velocity, 
for no one who ever observed the trial of a steam engine that had 
nothing to move but its own parts, would ever come to any other 





conclusion ; for it is well known, that as the velocity increases, the 
pressure in the cylinder increases also; and if this was not so, we 
should require no increase in the power of the engine to propel a 
steamship of given size at any velocity we chose; velocity absorbs 

wer and accumulates work, and must be taken into account, or 
error will be the consequence. 

It would be much more agreeable if Mr. Armstrong would give a 
few intelligible examples proving, or tending to prove, his views of 
force have so low a limit of velocity as 1 ft. per second when 
dynamic equilibrium obtains. 

In a steamship the parts of » + 1, in equation (3), may be thus 
analysed: the unit (1) belongs exclusively to the power unretarded 
by friction, or any other resistance, whilst n is composed of the re- 
sistance offered by the water and air to the motion of the ship, of 
the friction of the engine and machinery, of the momentum of the 
movable parts of the engine and machinery. 

To arrive at a better understanding of what I mean, 

Let 1 represent the indice of V in equation (3) 
w _ ditto ditto V for the resistance of the water ditto 
it ditto ditto J ditto air ditto 
tS ditto ditto Vv ——— of engine and machinery 
itto 
V for momentum of parts of engine and 
machinery ditto ; 


m ditto ditto 


then 
Vn+1=VeviweVaVi=Vut+it+sft+m+.l (7) 
that is to say, 


n==wti+f+m 


Now, in the Algiers n + 1is found by the table to be 2°3401; 
hence n = 18401, but in the second experiment of Meteor bat- 
tery n + 1 = 41742, therefore n = 3°1742, or more than two and 
a quarter times that of the Algiers, the other experiments vary- 
ing between these limits. 

What values ought to be given to the various letters forming the 
indice of V in equation (7), is, under the present state of our know- 
ledge, impossible to determine, but it is evident that some of them, 
if not all, must be considerably larger in the Meteor battery 
than in the Algiers. 

The above supposes our propellers as near perfection as may be. 

In the examples furnished there are only three cases where the 
propelling power increases in a greater ratio than the cube of the 
velocity; all the others increase in a much less ratio, the Algiers 
and Plumper being least; and as examples of the amount of 
variation under different velocities, the Flying Fish and the Fairy 
may be noted. 

As the velocity of a ship increases, we find on examining the 
table (relative to the same ship) that the value of n + 1 increases 
also. The cause of this increase may be owing, in part, to the form 
of the ship not being so well adapted to the high rate of speed as 
the low rate (as per wave line theory), and certainly, in part, to 
the increased momentum of the moving parts of her engines and 
machinery. 

As the form of a ship approaches that of least resistance, » will 
decrease and become a minimum when that form is obtained, other 
portions of the ship and machinery being constant. 

The formula 

V3 x Mid-section __ Cc 
1.H.P. 


where V is the velocity in knots, and C a co-efficient which increases 
with the economy of the ship, is the one used in 1856 by the Admi- 
ralty. Since that period Mr. Atherton, of her Majesty’s Dockyard, 
Woolwich, proposed the formula 
v* Di 
Lup. = © 
where D is the displacement in tons. 
For the purpose of testing steamship efficiency, I propose the 
following formula (4), which is based on what is herein advanced : 
log. p + log. v — log. a =n+1 
log. V 
And if we wish to use the displacement instead of mid-section we 
have 


Ve=” 
3 
therefore 
log. p thee 7 § log. D _ (8) 


in which c is a different value to 2 + 1, but will be proportional to 
it for the same ship. 

The advantage to be gained by tabulating the values of n + 1 is, 
that from them we get a better insight into the various resistances 
as they are the indices of the power of the velocity, whereas the 
co-efticient C has no meaning further than a ratio of performance ; 
and as n + 1 answers that purpose also, in my opinion it is pre- 
ferable. T. b. 

London, October 8th, 1860. 





Str,—In the re-perusal of “T. B.’s” letter in your 247th number, 
I presume the following quotation from it is the part that escaped 
my notice, but which 1 imagined to be answered by the trial of the 
Flying Fish:—“ Every steam engine is moved with an ellective 
mean pressure equal to the resistance opposing its motion, and when 
that motion becomes equable and constant, each pound of pressure is 
moving a resisting pound through as many feet per -econd as the 
mean velocity of the piston.” To this theory I willingly give assent. 
What I object to in calculating the amount of indicated horse-power 
in a steam engine is taking the pressure on the cylinder covers of the 
engine, and calling it the resistance overcome by the piston. If an 
indicator could be fixed so as to ascertain the pressure on the piston 
when in motion, then undoubtedly that pressure (equalling the 
resistance) multiplied by the velocity of the piston would be the 
exact measure of the mechanical eflect performed by the engine. 
If the steam was iu the cylinder and the piston motionless, then, and 
only then, would the indicator give the pressure on the piston. 

There is an old universally admitted axiom in mechanics, that, 
perhaps, will give the rate of diminishing the resistance to increase 
the velocity ot the machine, viz., what is gained in power is lost in 
speed; or what is gained in velocity is lost in tractive force. As 
understood by the practical mechanic, this means that the resistance 
diminishes as the velocity increases, and in the same proportion; or, 
in other words, whatever may be the velocity of the force, the 
mechanical effect is a constant quantity. If ‘TI. B.” will tell me the 
actual amount of mechanical etlect produced in the sixth trial of the 
Flying Fish, nothing more will be required than to divide that 
quantity by the velocity of the piston, to ascertain the resistance. 
What we require to know is, what is the mechanical equivalert of 
force ?—whether it be either greater or less than my quantity, viz., 
1 foot-pound of mechanical effect for 1 1b. pressure of steam in one 
second of time? The method of employing the principle will be 
the same, only substituting the length of the unit for 1 ft. 

In the sixth trial of the lying Fish, as 103,512 Ib. pressure on the 
cylinder cover, with a velocity of piston of 5-40 ft. per second, has 
only produced the same number of fvot-pounds as the pressure, I am 
fully satistied that a 1 1b. pressure of steam cannot produce 
1,865 ae yo in one second of time; and as “T. B.” is about to 
appeal to the trials published by the Admiralty, I will wait until he 
can bring me one performance out of the many that will clearly 
establish that my proposed mechanical equivalent of force is 
10 per cent. too small. With regard to the problem of the time, that 
a weight of 1 Ib. will produce 100 foot-pounds of mechanical etlect, 1 
shall leave to third parties to say which solution is ne«rest the truth. 
ae a Hibernian method of replying to “ T. B.” will be useful 
to produce conviction that he is in error. The propositions being on 
the 44th page of my pamphlet. 

First. If a 16 Ib. pressure of steam will raise 8 Ib. 2 ft. high, per 





second (equable velocity), how many pounds can be raised by the 
same pressure, the same height, in one-half the time ?—and second, 
at what velocity will the piston of the steam engine become uniform, 
when the retarding force is one-fourth the pressure taken by the 
indicator fixed on the cylinder cover of a steam engine. 

if “ T. B.” will give a solution to these propositions, a useful 
problem to the practical m chanic will be obtained; or, perha 
some of your correspondents will be able to inform me where the 
solution of such simple problems are to be found. 

In reply to “Subscriber,” a very good treatise on Thermodyna- 
mics is to be found in “Nichol’s Cyclopedia of the Physical 
Sciences,” and that Joule’s experiments are to be found in the 
‘** Philosophical Transactions for the year 1850.” 

Oct. 9th, 1860. Rogert ARMSTRONG. 





SURFACE versus BOTTOM CABLES, 


S1r,—I observe “ Bottom’s” letter on this subject. He asks me 
three questions. The first is:—‘ In crossing a vast ocean, how is a 
— cable to withstand the irresistible force of the great tidal 
wave 

More Socratico, let me ask “‘ B.” is this phrase, “ great tidal wave,” 
not apt to be somewhat too imposing? Has the tidal wave of the 
ocean “irresistible force” in the sense meant by him, that is, so as 
to do injury toa cable? In short, is this “ irresistivle force "—this 
“ great tidal wave "—entitled practically to rank any higher than as 
mere imaginary “lions in the way” of surface ocean telegraphy ? 
We know that plausible-looking, but in reality groundless, ideas 
have often proved very obstructive to improvement—for instance, 
much ingenuity was wasted in the useless labour of devising machi- 
nery to make the wheels of locomotives bite the rails. We must, 
therefore, take care that the progress of marine telegraphy is not 
in like manner unnecessarily obstructed by supposed “ irresistible 
forces,” and by great tidal waves. 

Let us inquire what Mrs. Somerville, in her work on ‘‘ Physical 
Geography,” page 240, says on the subject :—‘‘ There may be some 
small flow of the water westward with the oceanic tide under the 
equator, though it is imperceptible ; but that does not necessarily 
follow, since the tide in the open ocean is merely an alternate rice 
and fall of the surface, so that the motion, not the water, follows 
the moon. A bird resting on the sea is not carried forward as the 
waves rise and fall; indeed, if so heavy a body as water were to 
move at the rate of 1,000 miles in an hour, it would cause universal 
destruction, since in the most violent hurricanes the velocity of the 
wind hardly exceeds 100 miles an hour. Over shallows, however, and 
near the land, the water does advance, and rolls in waves on the beach.” 
She says nothing about the height of the wave in the North Atlantic, 
only observing that, “near the centre of the oscillating area the 
oceanic tide is often very small; and adding the particular instance 
that at St. Helena the tide never exceeds 3 ft. in height. Hugo 
Reid, in his work on physical geography, says that, “in the centres 
of the great oceans the tides are not high.” 

Such, then, is the action of the tides; and it will have thence been 
seen—(1.) That such action in the open ocean is confined to the 
surface. (2.) That the tidal wave in the open ocean is not a 
current, but a simple rise and fall of the water, not having so much 
as the power to carry forward a bird resting on the water. Where 
then is “ B’s.” “ irresistible force?” It is evident that a cable placed a 
short way below this surface would never be affected by the tide 
wave at all. 

“B.” next asks, how amI going to overcome the currents of the 
Atlantic—the Gulf Stream on the one side, the return current on 
the other? I have paid great attention to this matter, and shall 
now state the results. 

Mrs. Somerville, describing the course of the Gulf Stream, says, 
pase 246, that from the Caribbean Sea “ sweeping round the Gulf of 

exico, it flows through the Straits of Florida, and along the North 
American coast to Newfoundland; it is there deflected eastward by 
the diminished velocity of rotation, and also by a current from 
Baftin’s Bay, so that it proceeds to the Azores. An important branch 
leaves the current near Newfoundland setting towards Britain and 
Norway.” 

I am not disposed to admit the existence of such branch current, 
at least to the extent of forcing its way across the Atlantic to any 
great distance. Any proofs given of its existenc2 to such an extent 
seem most inconclusive. It is said that the mainmast of a ship of 
war and some casks are known to have drifted from America to the 
west coast of Scotland. But this is easily and simply accounted for 
by the action of the west winds, which are known to prevail so 
greatly in the Atlantic between America and Britain. It will not be 
found, it is believed—there being no real proof to the contrary—that 
the Gulf Stream just diffuses itself among and intermingles with 
the waters of the broad Atlantic, and that all other ideas on the 
subject are based on mere assumptions. and will disappear before 
more rigorous investigation, like many other ill-grounded beliefs of 
the scientific. 

But should “ B.” still contend for the existence of this alleged 
branch of the Gulf Stream, with such wonder-working powers as are 
ascribed to it, will he be so good as to say at what rate it moves across 
the Atlantic? What is the precise course it takes ? What are its limits 
on its north and south sides ? And how far it goes down into the ocean? 
Should he define and prove its course running, like some river, across 
the Atlantic, then the surface cables would give it a sufficiently wide 
berth, but if he spreads it across, widely over, and deeply down the 
ocean, he must excuse me if I cannot believe in any such thing— 
the alleged effect is so utterly disproportioned to the alleged cause. 
A current may be found setting towards the east side of the north 
half of the North Atlantic, but this will arise from the prevailin 
westerly winds, and will be slight, superficial, and intermittent, an 
could not affect in the slightest degree a cable laid some fathoms 
below the surface, as proposed. 

I do not exactly know what “ B.” means by the “ return current.” 
Is it the current from the ocean, lying to the north-east of Green- 
land, that runs against and along the Greenland shores into and 
across Davis’ Straits? If so, he may call it a return current if he 
chooses, but 1 venture to say that it simply arises from the great 
prevalence in that region of north-east winds combined, perhaps, to 
some extent with the motion of the earth. But, being occasioned by 
the wind, mainly, if not altogether, there can be no doubt that this 
current is also a merely superticial affair, and its effects could be 
shunned two ways—either by laying the cable parallel with the 
current, or by putting down the cable so far as to be out of its influ- 
ence. If “B.,” or any one else, supposes that deep sea telegraphs are to 
be constructed without taking these things duly into account, he 
may just as well suppose that steam engines will be formed by care- 
lessly throwing unshapely pieces of iron togetherin a heap. There 
has been rather too much of this spirit displayed in connection with 
marine telegraphy, and the sooner it is put an end to the better. 

As the ground of his third query, “ B.” says that all cables h ave 
hitherto failed in shallow water. What he means by this I am 
utterly unable to comprehend, for there are surely various such 
cables working, such as those between Britain and France, Britain 
and Ireland, and one in the Firth of Forth. The foundation being 
thus taken away from his third query, it requires no further answer. 
He talks, in the same query, about a cloud being thrown over the 
whole “sciences” of submarine telegraphy. Is the thing meant by 
him really a science, or is it not, in the main, pure empiricism, 
presided over by empirics, and who, by inherent mental deficiency, 
are incapacitated from being anything else? It looks too like it. 

1 was not aware of Major Oldenshaw’s “ similar system.” If it 
be a similar, and if it bea good system—one that will stand the test 
of facts and reason better than what I have proposed—let it be 
carried out. But let us lay down no more bottom cables in glaring 
detiance of science and the costly lessons of experience. 

“ B.” says I give no idea of the construction of my cable. He 
should have first asked if I had acable. But if he will turn to my 
communication in Tne Enxorxeer of 15th June last, he will there 
find my ideas as to the construction of a cable, and from which, 
am informed by those competent to judge, it would be easy to 
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construct a cable. “B.” may therefore keep his mind perfectly at 
ease on this point. The cable will be forthcoming the moment it is 
wanted. “e 

There can be little doubt—for it is supported by all we know— 
that in the north balf of the North Atlantic, a few fathoms below 
the surface—about 20 or 30—perpetual ag apny A reigns, undis- 
turbed either by winds, tides, waves, or, 50 far as known, even b 
currents. It is only when the sea is in close proximity with land, 
and thus becomes shallow, that it is kept throughout its mass in 

rpetual commotion—the closer to land the greater the commotion. 
A very few miles off the land, towards the open sea, the influence of 
the tides entirely ceases to be felt by ships. er 

It may now, perhaps, be left even for “ B.” himself to say 
whether surface cables are Utopian. Of course all new and useful 
untried ideas have always been the subject of such imputations. 
But I am obliged to “ B.” for having stated his sceptical opinions on 
the point, and for having indicated their grounds, thus aflording an 
opportunity of showing how unfounded these are; and this, it is 
hoped, has been done so much to “ Bottom’s” satisfaction, that he 
will now become an advocate for surface cables. H. K. 

Edinburgh, Oct. 9th, 1860. 








SCOTTISH MATTERS. 


Tne Scotch pig iron trade appears to be again in a languid state 
as regards shipments, last week’s total having been only 8,157 tons 
as compared with 9,784 tons in the corresponding week of 1859. — 

With reference to the Glasgow Waterworks it may be interesting 
to state that there is now in course of erection a large and elegant 
entrance to the Loch Katrine Tunnel. It is, of course, in the form 
of an archway, and is to be built of Mull granite. It is surmounted 
with the Royal and Civic Arms, and along the top, beneath the 
Royal Arms, run the words “Glasgow Corporation Waterworks.” 
There is intended to be an inscription, in the following terms, on a 
plate of suitable size above the archway :— 

Designed in 1853 and 1854 R. Stewart, Lord Provost. 


Act of Parliament .. 1855 : 
Works commenced .. 1836 } Sir A. Orr, do. 
Works completed 1859.. A. Galbraith, do. 


Opened by her Majesty Queen Victoria, 14th October, 1859, 
Jehn Frederick Bateman, Engineer. 

We readin the Glasrow Mercantile Advertiser—“ The whole of 
the printfields, &c., in the Vale of Leven, continue busy, and the 
number of men and women presently employed there is very large. 
‘To the Alexandria Turkey Red Works, Messrs. John Orr Ewing 
and Co.’s additions costing about £20,000 are being made, and 
several of the other works have recently been much extended.” 

The prospectus has been issued of the “Glasgow and Milngavie 
Junction Railway,” with a capital of £25,000, in shares of £10 
each, The proposed line, which is to be constructed with only one 
line of rails, leaves the Helensburgh Railway about two miles west 
of Maryhill, and proceeds to Milngavie, a distance of 3} miles. 

The customs’ revenue received at the ports of Glasgow, Greenock, 
and Port Glasgow, during the past quarter, exhibits a considerable 
increase as compared with the same period of 1859. 

[in our number of 28th ult. we quoted from the Glasgow Mercan- 
tile Advertiser a reference to a recent explosion as having taken place 
at the Glasgow Malleable Ironworks: it should have been at the 
Dundyvan Works.] 








Brass OrpNnance.—The huge piece of brass ordnance recently 
cast in the royal gun factory of Woolwich Arsenal, under the 
superintendence of Mr. John Anderson, and which is said to be the 
heaviest of that species ever cast in England, has been completed 
under the turning and boring lathe, and has received a 6-inch 
smooth bore for present experiments, which are ordered to commence 
forthwith. The solid block of metal, as it now appears, is considered 
one of the finest specimens of casting yet produced. 

Iron-PLATeD Suirs.—The Admiralty have at length decided upon 
commencing the building of another steel-plated ship, of very large 
proportions, and fitted with engines of power calculated to give her 
a very high rate of speed. The new ship is intended to be of 400 fi. 
in length, which is nearly double that of many of our line-of-battle 
ships, and considerably greater than any other ship at present 
existing in the navy. Every device to render her as nearly shot- 

f as possible will be adopted, and as she is to be armed ex- 
clusively with ew A Armstrong guns of great range, she will be 
the most formidable ship afloat. The cost of such a ship will 
necessarily be large; but it would be false economy to hesitate to 
provide ourselves, at any amount of cost, with vessels of a class that 
must have an advantage in a contest with the most formidable 
wooden ships, more especially when we see that France is providing 
herself with these powerful engines of destruction. We must, at 
least, keep pace with our neighbours in the adoption of improve- 
ments in naval warfare, however costly they may be. It would have 
been as wise to object to the adoption of steam in our navy ou the 
score of expense as to urge the same objection now to the con- 
struction of iron-plated vessels.—And on this subject the follow- 
ing has appeared from a correspondent in the Zimes:—“ As if 
by magic, the world is told that another steel-plated vessel 
is ordered to be laid down. It is to be 400 ft. long, and calcu- 
lated to carry an armament of surpassingly destructive power, 
&c. If I am correctly informed, this vessel is to embrace all the 
defects as well as the advan’ of the former iron-plated vessels— 
that is to say, of the Black Prince and Warrior class. The new 


vessel is, in point of fact, to be nearly the exact copy of prior | 


forms. To be precise, let me indicate the nature of these defects, 
premising that the question of the routine of the attack and defence 
of these kind of vessels has been so ably discussed in your columns 
that further commeat at my hands is unnecessary. Permit me to 
specify grave defects of construction in iron-clad ships as hitherto 
made—defects which it is the present intention of the Admiralty to 
repeat in the build of the new vessel. All the iron plates hitherto 
employed in defending the sides of ships have been secured in 
position by a series of bolts and nuts fitting into corresponding per- 
forations drilled through the iron plates as well as the wooden or 
iron hull of the ship itself. Some of the bolts are as much as 
twenty to twenty-four inches long by two inches diameter, and have 
either a square or conical head at one end and double nuts at the 
other, On the impact of the shot—be it either of the 68-pounder 
round or any of the various kinds of elongated projectiles—if the 
plate, in a large number of instances, be not perforated, the bolts are 
nevertheless driven inboard with very destructive effect. Having 
myself been present at many of these trials, I can testify to the 
grave nature of the casualties to be apprehended unless the proper 
steps be taken to remedy this defect. As soon as this defect was 
duly ascertained and acknowledged by the authorities thinking men 
were devising means to overcome the evil. To my own knowledge 
we were submitted in the latter part of last year to the Admiralty 
ard, plans which, in the opinion of that board, completely obviated 
the grave defects before mentioned. Of my own knowledge, too, I 
can state that the only reason urged why the ships then buildin 
should not be so constructed was, that the contracts, embracing old 
rinciples, were already made, and that my Lords could not then 
terfere with the execution of such contracts without great incon- 
venience to the public service. However difficult it may be for the 
public to credit the announcement, it is still a fact that, notwith- 
standing the approval of the new plan by the Admiralty, and the 
evidence of their committee, the old system is about to be repeated. 
The defects of the present method of fixing iron plating are 
these :—1 When struck by shot, the bolts are either driven inboard 
or broken, or the plates are cracked from hole to hole; if the plate 
struck be uot broken it curls up at the corners and edges. 2.Ina 
Seaway it is next to apeeiie, from the vast number of bolt-holes 
= through the hull and plates, to keep the vessel watertight. 
; ite of vs precaution caulking does not ectly keep 
ou water, and in anything like heavy weather the vessel leaks 





Mettine Zixc By Gas.—The melting of zinc, which is generally 
performed in plum crucibles over a e fire, requires an 
elevated temperature that is difficult to regulate. If the tempera- 
ture becomes too high, it causes a loss of zinc by eva ration and 
burning, and it also seriously injures the quality of that which 
remains; the oxide of zinc resulting com mixing 
mechanically among the ic mass and producing what is called 
burnt zine. This accident occuring daily in zinc foundries, aroused 
the attention of Mr. Miroy to the advantages of emplo gas in 
this operation. His apparatus consists of a cast-iron crucible placed 
upon an upright cylinder in a conical furnace, where the gas is 
burned. is furnace is formed of two concentric envelopes of 
iron plates, separated by a layer of sand; or it may be made of fire 
brick. The gas is brought in obliquely from the two sides by two 
pipes, each concentric to a larger pipe, leading compressed air; the 
gas pipes being %, of an inch in diameter, and the air pipes 2,4, in. 
Mr. Miroy estimates that the volume of air employed should be 
triple that of the gas, and this proportion is regulated by stop cocks 
in the pipes. ‘The air is forced into the pipes by a blower driven by 
power. The melting by gas is more rapid and less costly than the 
fusion by coke, especially when a crucible has to be mounted for a 
single melting. There is also a great saving in the cost of crucibles. 
—Journal de 0 Eclairage au Gaz, Paris. 


Tue Unrrep Srares.—In the autumn or Indian summer (observes 
the author of an entertaining sketch in the Li | Albion) we left 
the clean, formal, and well-built city of Philadelphia, with its 
700,000 inhabitants, its brick sidepaths, and all the principal streets 
having tramways in the centre, accommodating the public without 
in any way interfering with pedestrians or equestrians for the Great 
West. Philadelphia, besides its commerce and manufactures, is the 
chief seat of the iron and coal trades, the people of both city and 
state being strong Protectionists. At Harrisburg the Baltimore 
Railway meets, and thence on a common trunk, we dashed along, 
across, and through the Alleghanies, a lofty chain of mountains 
separating the Atlantic States from the valley of the Mississippi, 
and a more grand, exciting, or lovely journey, by rail, is not in the 
wide, wide world. Crossing beautiful rivers and streams, ascending 
the mountain by zigzag curves, the forests above and below you, for 
many hundred feet without any protection, the powerful engine at 
length reaches an elevation of 2,600 ft., when, after snorting and 
pufling, it enters the tunnel, Every bend or turn in the ascent gives 
some new and beautiful view. After twenty-six hours’ travel we 
reached Cincinnati, having passed through Pittsburg, the Birming- 
ham of America, nearly 2,000 miles by water from New Orleans, to 
which steamers ply. Everything in Cincinnati astonish 
stranger; its rapid rise from a village, in 1810, to a population of 
nearly 240,000 in 1860. This is the great seat of the whiskey and 
hog trades, upwards of ten millions of gallons being annually dis- 
tilled and nearly half a million of hogs slaughtered. This is the 
great manufacturing city of the West, steamers running upwards 
to Pittsburg, downwards to New Orleans, with other lines to 
St. Louis and St. Paul, at the head of the navigation of the 
Mississippi. The railways have of late years transferred a good deal 
of the more valuable traffic to Baltimore, Philadelphia, and New 
York, which formerly was exported by the river. Covington, in 
Kentucky, a slave state, is on the opposite side of the Ohio, here a 
quarter of a mile wide, ferry steamers constantly crossing, and 
answering all the purposes of a bridge. Cincinnati, next to Baila. 
delphia, is one of the hottest cities in the Sta’ being in a hollow, 
surrounded by bluffs, from the top of which are lovely views of the 
river and country. From this city we went by rail to St. Louis, 
crossing the prairies of Indiana and Illinois, now gridironed with 
railways, to the grief and cost of many an English stockholder; 
Illinois, with a population of only one-fourth of Ireland, having 
upwards of 4,000 miles, many of them competing. Crossing the 
Mississippi by one of those vast floating steam bridges, the ferry- 
boats, the decks covered with coaches and four horses, omnibuses, 
wagons, buggies, and all kinds of conveyances, but with comfortable 
accommodation for passengers, many of whom prefer sticking by 
the coach, we reached the Levee of St. Louis, where the motley 
crowd of vehicles got out without the least trouble. This city, like 
Philadelphia, Cincinnati, and Pittsburg, is intersected with tram- 
ways. e got to the Planters’ House, an hotel, not to be compared 
with the Barnet House, at Cincinnati. The levee is well paved, 
running for a mile and a half on the river, and crowded by 
steamers from the upper and lower rivers. As this is the 
great market for the Mississippi and Missouri rivers, the 
smaller boats, from 500 to 1,000 tons, discharge their cargoes, 
which are transferred to those of 1,500 or 2,000 tons, for New 
Orleans, 1,200 miles distant. Vast as the traflic is at present, 
it must increase with every new acre broken up, and every 
new farm, village, or town on the river and its tributaries. The 
population is about 150,000. The waterworks are cut out of the 
centre of a small hill, about 450 ft. high, commanding the whole 
city ; into the reservoir, of vast capacity, bricked in the bottom and 
round the sides, the waters of the Missouri, about 11 miles distant, 
are pumped by powerful engines. St. Louis is soon likely to be the 
centre of a great iron trade, from the iron mountain being now con- 
nected by rail with it, and the cheapness of bituminous coal, of 
good quality, which is mined close to the city. Leaving it by rail, 
we passed through Alton, Springtield, the capital of Illinois, and 
Bloomington, arriving at Chicago depdt, on the lake shore, which, 
finished in the castellated style, must have been as extensive as any 
in London, Liverpool, or Glasgow. Its rise is only less rapid than 
that of the golden cities of San Francisco and Melbourne, iy 1838 
having a population of 8,000, but now of 130,000; is 1,600 miles 
above Quebec by the lakes, and nearly an equal distance from New 
Orleans by the river, being oduieably situated for commerce, as 
during five months, when the navigation is closed, the whole trade 
of the north-west must pass through it by rail. Vessels sail direct 
to Liverpool, Glasgow, London, Boston, New York, and all ocean 
ports, there now being no tolls on the Canadian canals, which pass 
vessels from the lakes to the St. Lawrence of 450 tons, the Dean 
Richmoud, in 1856, having been the pioneer of this trade, which is 
likely to be one of great magnitude. Chicago is the largest grain, 
timber, and beef market in the world. Between this, Louisville, Cin- 
cinnati, St. Louis, and other towns in the west, upwards of one anda 
half million of bogs are cured, besides large quantities sent frozen by 
rail to Canada, New York, and Boston. From Chicago we went to 
Toledo, and thence took one of the magnificent lake palaces, the 
Western Metropolis, for Buffalo. The principal saloon of this boat 
was over 300 ft. long ; her cabins, state-rooms, and tables being first- 
rate. Strange that they do not introduce in England these airy, 
well-ventilated saloons, instead of the basement storeys of their 
boats. Lake Erie, from its being the shallowest of all the lakes, has, 
during a gale, a very heavy sea. Buflalo, the Erie port of the canal, 
has a vast trade, nearly half the imports and exports of the Lakes 
passing through it, being also a great grain and flour market; the 
opulation about 100,000. From it we visited the Great Falls and 

utiful river of Niagara, too great for description here. From 
Lewistown we took the steamer for Oswego, the great Canadian 
trade port of New York, and likely to take much of the grain and 
produce from Buffalo, as there are now no tolls on the Welland 
Canal, while it has only 220 miles compared to 368 miles of canal 
by Buffalo to New York, thence to Kingstown; and from this the 
voyage down the St. Lawrence, through the lake of 1,000 islands, 
was charming, every turn giving some new beauty, as the boat 
wound her devious way among the rocks and islands, some wooded, 
others bare, and many cultivated and well farmed, the foliage of 
the trees of every hue and colour, such as we cannot witness in 
Europe; but a more exciting scene awaited us, the shooting of the 
rapids of the St. Lawrence, which the boat nobly did, dashing at 
railroad speed through the broken and foaming waters, every timber 
quivering as if her body would break, but in a moment recovering 
in the smoother waters. Rapid after rapid is taken like a horse at a 
leap. No accidents occur to the passenger steamers in descending 
— falls of - = yey 4 — “> bound, the ap eae and 
wo steamers 0} feet ngth, coming safely through on their 
way to South America, as United States war ships. 
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AGRICULTURE IN THE Unrrep States.—We glean the followin 
statistical data concerning the United States, its agriculture an 
manufactures, from an able article, by M, E. Dormoy, in the Revue 

ine. In 1783, at the period of the peace, the United States 
only comprised 802,230 square miles; at the present period the: 
extend over a territory — ware qitiea, oF double 
the extent of exclusive Russe. Out of a n of 
5,400,000 males of the age of 15 and upwards, 45 per cent. are 
agriculturists; while those engaged in commerce, manufactures, 
trades, and mines do not rm more than 80 per cent. ; 2 per 
cent. are devoted to a seafaring life; while the army scarcely ales 
one per thousand. These p s differ widely from those of 
Europe, since in England not more than 15 per cent. are agticul- 
turists; in France, 25 per cent.; and in Belgium, 25 per cent. The 
ome engaged in agriculture amounts in the United Siates to 
5,200 millions of dollars; while that employed in other branches of 
industry does not exceed 1,000 millions of dollars. Every year 
agriculture adde 16,60';,000 doilurs to the wealth of the country, «nd 
in the State of New York alone agriculturists pay four-tifths of the 
taxes. In 1857 the total exports from the United States amounted 
to 360,000,000 dollars, of w sum agricultural produce formed 


two-thirds, cotton, which alone stood for one-third. In the 
otf Po ) JU, LL A 70 per 
cent. In the United States extent of a farm or estaie is 


oy 

from 160 to 200 acres; Pesos t is not more than 12} acres; 
while four mililions of small farmers Wo not own more than from 
6} to 74 acres. Maize constitutes the chief staple of the United 
States, since it occupies nearly one-third of the land under cultiva- 
tion, or 30 millions of acres; 20 millions of acres more consist of 
uncultivated pasture-land, incapable of producing hay; 124 millions 
are meadow-land; oats are grown on 74} millions of acres, and 
5 millions of acres produce cotton. The vine covers 250,000 acres. 
The four chief sources of revenue to the Union in the way of annual 
produce are—maize, producing illi of dollars; hay, 140 
millions; wheat, 100 millions; and cotton, 80 millions. The number 
of horses, asses, and mules is estimated at 5 millions, or one of those 
animals for every tive inhabitants; there are 18 millions of oxen, 
80 millions of pigs and 20 millions of sheep. 


Tue Great Eastern.—It a that there is very little proba- 
bility of the Great Eastern m: another voyage during the _ 
sent year, and it is certain she will not be in a ‘ition to sail, as 
was officially announced shortly after her return from America, for 
New York on the 17th instant. The tides have not permitted the 
ship to be moved off the gridiron, and even if the next “springs” 
should give a sufficient water, there will be no attempt to float ber 
| off. Visitors to Milford will have opportunities for seeing the Great 
Ship idle in the noble haven for the next six months at least. Capt. 
Vine Hall, Mr. Thomas Bold, the manager, and Mr. M‘Lennan, the 
engineer, have been dismissed ; and but for the presence of Mr. 
Davies, the mate, and about a dozen men, the Great Ship might be 
called the “abandoned.” ‘The officers of the shipping department 
of the Board of Trade have, it is stated, withdrawn or suspended 
| the certificate to the ship. Finding it impossible to got the vessel 
ready for sea without a much la expenditure of capital, the 
directors last week invited some of the | shareholders to a 
conference, to consider what course was the w be taken under 
the cireumstances, The wole of the direciurs were present, and 
the statement made was to the effect that a further sum of £28,000 
would be required before the ship was again tt for a voyage; that 
this outlay was necessary for the purpore of laying down a@ now 
deck, for providing «arming copepeten~ tee the ship has not a single 
stove in any of the cabins—and for repairing the stern post, screw 
shaft and bearings, and some other defects in the engines, It was 
also stated that the arbitrators had awarded £18,0v0 to Mr Scott 
Russell, but the directors had been advised to resist the payment on 
the ground that the award included various sums for matters which 
were not mentioned in the order of reference. There were also 
various other liabilities outstanding, and it was intimated that the 
voyage \o America, instead of producing a profit, had resulted in a 
considerable loss. Under these circumstances it was considered 
advisable to reduce all the current expenses of the ship to the lowest 
possible scale, and to lay the ship up for the present. In accordance 
with this resolution the captain, Saghnnen, and manager, as we have al» 
ready stated, have been discharged, and a full statement of the 
affairs of the company is shortly to be laid by the directors before 
the proprietors. It is but six months since an additional sym of 
£100,000 was raised as preference capital, carrying 174 per cent. 
dividend. ‘The last call of 2s, 6d. per share is now in course of 
being made, but the liabilities, it is stated, exceed the sum to be 
raised by this instalment. Of the £100,000 subscribed, £40,)00, 
with interest, was required to pay off the mortgage before the ship 
could leave Southampton; upwards of £30,000 was expended in the 
contracts for getting the ship ready for sea, There was some press - 
ing liabilities to be discharged, and there are some claims which are 
stil pending in arbitration, Over and above this preferenve stock 
there is the further demand of £28,000 for getting the ship agaig 
ready for sea, and the disputed claim of Mr. Scott Russell. Nothing 
has yet transpired as to the mode by which the directors hape, or 
expect, to be able to raise additional capital ; but it appeara bighly 
possible that another generation of shareholders will yet ba 
appealed to to save the country from the national disgrace which 
would be the consequence of the total failure of the Great Ship, 
A New Feature in Briweina.—The American Railroad Journal 
Gn a description of the new iron bridge which is being made at the 
t. Clare shops, Baltimore, for the Baltimore anu Oluw Raiiway, in 
which the following occurs: *‘ The principal feature consists in the 
distribution of weight to the various parts and the peculiarity of 
diagonal bracing, at once giving it strength and pleasant swerving.” 
New Seconpary Pite or Great Powen.—(By M. G. Planté.) 
—Jacobi proposed recently the use of secondary electric currents for 
telegraphic purposes, and Planté had suggested the substiintion of 
electrodes of lead for those of platinum in these batteries. A more 
extended study has convinced him of their use, He states that a 
battery with electrodes of lead has two and a half times the electro- 
motive force of one with electrodes of platinised platinum, and six 
times as great as that of one with ordinary platinum. ‘This great 
power arises from the powerful affinity which peroxide of lead has 
for se fact first noticed by De ja Rive. ‘he secondary 
battery which be recommends has the following construction. It 
consists of nine elements, presenting a total surface of ten square 
metres, Each element is formed of two large lead plates, roiled into 
a spiral and separatea by coarse cloth, aud immersed in water acidu- 
lated with one-tenth culghusis acid. The kind of current used to 
excite this battery depends on the manner in which the secondary 
couples are arranged. If they are arranged 80 as to give three ele- 
ments of triple surface, five small Bunsen’s cells, the zincs of which 
are immersed to a depth of 7 centimetres, are sufficient to give, after 
a few minutes’ action, a spark of extraordinary intensity when the 
current is closed. The apparatus plays, in fact, just the part of a 
condenser; for by its means the wo ormed by the battery, 
after the lapse of a certain time, may be col in an instant. 
An idea of the intensity of the charge will be obtained by remem- 
bering that to produce a similar etfect it would be necessary to 
arrange 800 Bunsen’s elements of the ordinary size (13 centimetres 
in height), so as to form four or five elements of 3} square metres of 
surface, or three-elements of still greater surface. If the secondary 
battery be arranged for intensity, the principal battery should be 
formed of a number of elements sufficient to overcome the inverse 
electromotive force developed. For nie secondary elements about 
fifteen Bunsen’s cells should be takefl, which might, however, be 
very small. From the malleability of the metal of which it is 
formed, this battery is readily constructed; by taking the plates of 
lead sufficiently thin, a large surface may be placed in a small space. 
The nine elements, used by Planté, are placed in a box 36 centi- 
metres square, filled with liquid once for ail, and placed in closed 








jars; they may also be k —— in a physical cabinet, and 
Teal to be used whenever i i to. eur, by mea a 
battery, powerful discharges of dynauhe elovttic ty.— 
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Sir Cnarwes Barient, in the first part of his invention, employs 
for signalling by sound, through the agency of a local circuit, and 
for recording signals, a coil or coils actuating two permanent mag- 
nets, so placed that one of the magnets moves, and thereby completes 
a local circuit, when a current of one kind is passed through the 
coils, while the other magnet remains stationary; on a current of 
the opposite kind being passed through the coils, the latter 
magnet is moved, and makes contact, the former being kept in its 
position of rest. 

Fig. 1 shows a plan, Fig. 2 a side elevation, and Fig. 3 an end 
view, of the arrangement which he prefers for use in this part of the 
invention (which admits of several obvious variations in the method 
of carrying it out). In Fig. 1, 2, and 3, A, A, are the coils con- 
nected, so as to move the magnets B, B, (which are held against stops 

, C, by springs, with adjusting screws,) against contact studs D, 
D. Or the magnets may be set directly facing the coils, after the 
manner of the receiving and re-transmitting arrangements described 
in a patent granted to E. B. Bright and himself, on the 21st October, 
1852, as shown in plan at Fig. 4. This arrangement of coils, &c., 
is applicable to that system of signalling patented by E. B. Bright 
the 13th January, 1858, wherein each consecutive current is of the 
opposite kind to that immediately preceding it, and produces a 
separate and distinct — or register or letter, as the case mzy be, 
instead of each signal being composed of two currents, which were 
previously necessary when the nature of the conductor operated 
upon was such as to render it desirable to employ successive cur- 
rents of opposite kind. In the employment of this invention after 
this manner the conventional signs may be either indicated by the 
contact of the magnets with their stops, or by the blank periods 
between the motions of the magnets, in whieh case the local cur- 
rents brought into play by the magnets record or indicate the 
spaces between the letters, or signals. In sending the currents by 
which the various signals are produced when this part of the inven- 
tion is used to make and break local currents in connection with 
bells or other page me for reading by sound, or when it is used in 
connection with a double recording instrument, the patentee em- 
ploys two finger keys in near proximity to each other, each sending 
currents of opposite character to the other, and each when used 
having the effect of placing on short circuit, or of disconnecting al- 
together, the coils through which signals are received at the home | 
station. When the key returns to its position of rest, the receiving | 
coils are again placed in circuit with the line wire, so as to be ready 
to receive currents from the distant station. 

Fig. 5 represents an el@ation, and Fig. 6 a plan, of the finger 
keys, a, a, being two keys, connected to terminals 6, d, one of which 

connected to earth, the other to one end of the receiving coils; c 
is a bridge-piece, connected to one pole of the battery by terminal 
d; eis a stop, common to both keys, connected to the other pole of | 
the battery by terminal /; g, g, are springs, connected by terminal | 
A to the line, which is also in connection with the receiving coils at | 
the opposite end to that to which the finger key is connected. It | 
will be seen that on pressing down either of the keys the coils are 
first put on short circuit, and then a current of one kind or the other | 








passes direct into the line, and that when the key is allowed to come 
to its place of rest the coils are again in circuit ready to receive sig- 
nals from the distant station. 

The second part of the invention consists in the employment of 
mechanical force for the production of telegraphic signals, brought 
in action or regulated by the electrical currents transmitted through 
into action or — by the electrical currents transmitted 
through the line. This = be carried into effect by the use of a 
train of clockwork, to which is coupled, by the action of the elec- 
trical currents, a wheel, or other appliance, by means of which the 
necessary contacts are made, or signals exhibited. 

Fig 7 shows an apparatus whereby contacts are made by the 
movement of a lever in this manner, and it will be seen that like 
arrangements may be readily adapted to the production of audible 
or visible signals. In Fig. 7, a is a wheel forming part of a train 
of clockwork; bis a lever, centred opposite to the centre of a; c is 
a wheel carried by 6, and gearing into a; d is a break lever, centred 
upon 6, and pressing upon break wheel e, which is fixed upon c; fis 
an armature, attached tod; and gis an electro magnet, having its 
poles in convenient proximity to 7; A is a spring capable of adjust- 
ment by stop i, whereby the lever b is kept against insulated stop j ; 
& is a stop, by which contact is made on the movement of the lever. 
The clockwork train continually drives the wheel a in the direction 
shown by the arrow, and the wheel ec is driven by it upon its own 
centre, all motion round the centre of lever } being restrained by 
the action of the spring A, which is adjusted in proportion to the 
pressure of the break lever d upon jf, so as to keep the other end of 
the lever pressing against stop 7. Ona current being passed through 
g, the armature jis attracted to it, and the pressure upon e being 
increased, the rotation of ¢ and e upon their centre is diminished in 
speed or altogether stopped, and the lever a is moved by the force of 
the clockwork train (assisted also t_ the direct attraction of g for /) 
against &, This arrangement may be modified by the use of man 
mechanical appliances for coupling to machinery in motion; and it 
will be seen that by so arranging the lever break that its armature 
may be attracted by the poles of an electro-magnet, in whatever 
position the wheel c may be in regard to a, and by removing & and 
J, signals of various characters may be given directly to the eye, or 


| be — by the addition of a type wheel, according to the strength 
or 


uration of the currents employed ; in the latter case the train of 
wheels should be controlled by the chronometric regulater hereafter 
described, or other convenient mode of eq | — continuous 
motion. This part of the invention may be modified by the employ- 
ment of a lever connected to an ordinary governor, the contacts or 
signals being made by the variations of rate produced by the 
variations of pressure upon a break wheel driven jby the train of 
wheels, and influenced by a break lever and armature, the electrical 
currents transmitted through an electro magnet attracting the 
— and thereby increasing the friction between the b and 
the wheel; the inventor also employs a vessel containing mercury, 
and carrying glass tubes, as arranged in Figs. 8 and 9, which show 
re pe ge a side view and plan, a being the vessel driven by the 
t of wheels ; 6, & 5 tubse set at in angle from the outer of 
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a, and closed at their upper ends by corks; and ¢ is an open tube 
fixed in a in a line with the axis of a; d is a wire entering the tube 
c (not filling it up), whereby contacts are made or broken x varia- 
tions of the height of the mercury in a, occasioned by differences 
in the rate of a, or a float may be used to give direct signals to the eye. 

In Fig. 10, which shows an apparatus for re-transmitting signals 
through one circuit by the agency of clockwork controlled by 
electrical currents received through another circuit, A is the bearing 
plate of a train of clockwork which drives the wheel 4, 6, and is 
regulated by ay or fan wheel c; d, d, are arms connected to the line 
or earth (as the case may be) of the circuit to be worked by the 
apparatus, and pressing against stud C, which is connected to one 
pole of the battery series used, the wheel 4 being connected to the 
other; on 4 is a stud or contact pin e, so placed as to make, break, or 
reverse the current as required by obvious changes of position. Sis 
an electro-magnet connected with the circuit, by which the appa- 
ratus is operated upon either directly or by means of a relay and 
local circuit, and g is an armature attached to a lever controllin, 
the motion of b by means of an escape wheel on the axle of b, whic 
may be cut as the system of signalling used may dictate. 

At Fig. 11 is shown an arrangement whereby the force of the 
currents brought into play, as well as their duration, and that of a 
direct connection to earth between the currents, may be regulated 
according to the requirements of the circuit to be worked. In Fig. 11, 
A is a train of clockwork arranged at } (as shown at Fig. 12), for 
the transmission of currents onwards, and controlled by means of 
an escape wheel c, by electro-magnet D, D, and its armature lever 
E. F is another train of wheels carrying escape wheel f, shown at 
Fig. 13, controlled also by the action of electro-magnet D, D, and 
its armature lever E; upon the axle of fis fixed wheel g, connected 
with the batteries, by which the force or duration of the currents 
may be varied at different periods of the signals, as shown at Fig. 14. 

ig. 12 shows the armature lever E, escape wheel C (of train A), 
and the connections at b; Z is a lever and fan, whereby the line is 
connected direct to earth without communication through the 
receiving coils of the apparatus (or when worked by relay of the 
relay coils), and is kept in contact with it for a cageiatal period of 
time after the cessation of each signal. 

At Fig. 13 is shown the armature lever E and escape wheel / (of 
train F), and at Fig. 14 the connections of g. It will be seen that 
on the lever E being pressed down by the action of the electro- 
magnet (if used as a re-transmitting instrument) or by the hand (if 
used for direct sending), the wheel 4 of train A advances a quarter 
of a revolution, thus putting on a current in one direction, and 
paving the receiving coils of the instrument on short circuit, the 
ine being directly connected to earth meanwhile; while this is 
taking place the wheel / (of train A) advances, and being adjusted 
by its regulator it cuts off part of the force of the current at an 
appointed period, so that a certain amount of current of the higher 
force is permitted to enter the line at the commencement of each 
signal, and the current is afterwards reduced, as the conditions of 
the circuit may direct, to a force sufficient to maintain the effect 
pooteens at the distant end for such a time as the system of signal- 
ing or length of circuit may dictate. Differences in the amount of 
surface, or in the number of elements, may thus be made at an 
intermediate station, as well as at the terminus of any von | line. 

At Fig. 15 is shown an arrangement, wherein a is a shaft of clock- 
work mechanism driving pendulum 4, and carrying magnet c (seen 
in end view), the position of which in respect to the poles of electro- 
magnets d, d, will be understood from Fig. 16, which represents the 

same arrangement in plan, the upper part of the pendulum being 
removed to show the electrical regulation more clearly. It will be 
seen that if the power driving shaft a and the dimensions of pendu- 
lum 8 are so proportioned as to be calculated to produce such a rate 
of motion that the magnet a shall be in a line with the poles of 
electro-magnets d, d, at the time when the currents are sent from 
the clock, the effect of the electro-magnets will be to compensate for 
any variation in rate arising from variable friction or other causes, 
The magnet, in the case of any lagging behind, will be attracted 
towards the electro-magnets when the current passes through them, 
so that an additional amount of force will be distributed through 
the rotation of the pendulum for the time; while in the case of the 
pendulum overrunning its po speed from like causes, the 
currents will have the effect of spreading a certain amount of retar- 
dation over its movement, by which its speed will be controlled to 
the required rate. By placing a disc upon the shaft a, the coils may 
be put on short circuit, or disconnected, when the magnet is opposite 
their poles, so that when the pendulum is travelling at the exact 
speed required no currents will pass. 

At Fig. 17 is shown in plan a fly wheel with adjusting vanes and 
weights, which may be advantageously placed upon the shaft a, in 
place of the pendulum arrangement, where it is frequently found 
necessary to adjust the speed of motion, or where, from motives of 
economy, the pendulum is objectionable; the action of the magnet 
and electro-magnets is in this case the same as before mentioned. 








DeaTtu or Mr. HuGues, oF THE ApMIRALTY.—As chroniclers of 
events interesting to the engineering world, it is our painful duty to 
announce the death of Robert Hughes, Esq., the assistant to the 
Engineer-in-Chief to the Admiralty. This melancholy event took 
place at his residence, Landsdowne-road, South Lambeth, on Sunday 
evening, at about ten o'clock. About, we say, for although his son 
Thomas and a medical gentleman were present, so quietly did he quit 
this world that the precise time was not observed. The lamented 
gentleman had been ailing for some months, but it was only quite 
recently that his friends to be nae my of danger. On 
symptoms of disease first manifesting themselves, he betook himself 
to the country, in the hope that a change of air and scenery might 
restore him to health. In this he and his friends were disappointed. 
The frame, once so pact and vig , gradually gave way, and 
those who had only known him in the prime of health would have 
failed to recognise him during the latter part of his illness. He leaves 
behind him a widow (we are sorry to add in bodily as well as 
mental affliction) and a large family to mourn his loss. In 
this they will be joined by every one who had the pleasure of the 
deceased gentleman’s acquaintance; for Mr. Hughes’ friends were 
co-extensive with his acquaintances. To know Mr. Hughes was to 
respect and esteem him. To know him intimately was to regard 
him with affection. Throughout the three kingdoms his loss will 
be mourned, for no other man had such an extensive acquaintance 
amongst engineers of the British dominions, and by all was he 
esteemed for the soundness of his judgment in mechanical matters, 
for his general intelligence, and for his kindness and affability in 
social life. Mr. Hughes was in early life —— to the elder 
Carmichael, known not only in Scotland, but in England and 
America, as a most clever and ingenious mechanic. There is no 
doubt but that Mr. Hughes laid, in Carmichael’s shop, the solid 
foundation on which afterwards was built that structure of judg- 
ment and experience for which he was so eminently distinguished. 
After leaving ange cae he was employed in some of the first 
factories in London, there adding to his stock of mechanical know- 
ledge. While still a young man, he became chief foreman to 
Mather and Dixon's, of Liverpool. From there he went to Lloyd 
and Easter’s, of Gravel-lane, London, which place he left to become 
chief foreman of the factory in Wooolwich Dockyard, the late Mr. 
Peter Ewart being then chief engineer there, and Mr. Lloyd Ewart, 
assistant. Mr. Ewart, himself a man of large practical acquirements 
was just the man to appreciate the abilities of such a man as Mr. 
Hughes; and, accordingly, we find him placing a large amount of 
confidence in Mr. Hughes, and relying implicitly on his judgment 
and city. Here, amidst the machinery of the best makers in 
En land and Scotland, with ample opportunities of testing the 
working qualities of each maker and of each part of his manufac- 
tures, he completed his mechanical education and qualified himself 
for the post he was called to fill on the formation of the steam 
branch at the Admiralty. Mr. Hughes was born literally at the 
very dawn of the present century, that is, very early in the morning 
of the Ist of January, 1800, and was consequently in his sixty-first 
echanics’ Magazine. 
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TO CORRESPONDENTS. 
ume IX. Tus Eneinger, bound in cloth, is now ready, Price 18s. 
Bang oh F My B san be had from the publisher, pric: Se. 62. 


must request those correspondents as desire to be referred to 
1 caleee of machinery, oe éc., 20 cand Gaal women and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 


* 


The reason of the board or paper being coloured red, white, blue, and 
yellow, is that some le can see more distinctly on one colour than on 
another. The effect of the rod’s shadow is similar on all the colours. 

October 2nd, 1860. ——— Gores HUNTER. 
THE LAWS OF INDUCTION, 

(To the Bditor of The Bngineer.) 
—The following law appears to govern the amount of induction dis- 
anes lecutaad Ginns of tahoe» 

By i 





receive in answer. to catch the eye of an 
a 


answers, y 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 


UR, 


Proressorn DEVILLE.—A correspondent will be much obliged to any of our 
readers who can favour him with the address of this gentleman. ‘ 
E. H.—Thompson's Cyclopedia of Chemistry, about 12s., published by Griffin 


and Son. 

Aupua.— You do not give the diameter, but the following rule will enable you to 
calculate the thickness :—Multiply the internal diameter of the cylinder in 
inches by the pressure in pounds per square inch, and divide the product by 
8,900 ; the result ia the thickness in inches. : 

C. W. 8. (Brompton).—Messrs. Ward and Lock, of Fleet-street, have published 
a little book on Rifles and Rifle Sooting, which will give you all the infor- 
mation you can require on the subject. 

——- = would be examined 7 Oe Oiatey ys oe 
Arithmetic. ‘in, or one other Joreign language, Engli istory, Geography, 
Précis Writing, Blements Political Boonomy, and English Composition. The 
ap, ments rest with the Board of Trade. E 

SHEATHING OF Suirs.—Jn our number of the 21st September a letter appeare 
on this subject, with the initials ** W. F. S. (Hampstead).” We have mislaid 





our correspondent’s name and address. We have a communication for the 
writer, which we shall be happy to forward to him on being informed of his 


SILICATES. 
(To the Editor of The Bngineer,) . 

§1r,—Would you or any of your numerous readers be so kind as to inform 
me if the under-mentio. patent is being worked; if so, where, and by 
whom; and where the solution of silicate of potash or soda (made as 
described in the specification) be purchased ? 

The patent was granted to A. E. L. Bellford, No. 320, and dated the 10th 
of February, 1855, “ For certain materials to be used for cementing and 
painting, and also applicable to painting and dressing or finishing fabrics.” 
—A communication Professor F. Kuhlmann, of Lille, ar 

IMENTO. 








STONE-BREAKING MACHINERY. 
(To the Bditor of The Bngineer.) 

Sir,—In reply to your correspondents “ R. O.” and “R. and B.,” I 
to inform them there is a machine for this purpose patented in Eng! ‘ 
which I constructed at the Suffolk Works, Berkley-street, Broad-street, Bir- 
mingham, in 1858, which has answered its purpose perfectly, and on which 
a was read at the last meeting of the Institution of Mechanical 
Engineers in this town, in August last. 

If your —— eo will favour me with their names and addresses, it 
will afford me pleasure to give them further information. 

C. G. MounTaIN, 
3, Great George-street, Westminster, S.W., October 9th, 1860. 


SLIDE VALVES. 
(70 the Editor of The Engineer.) 

Sm,—I beg to bring under your notice a great 
of aslide valve in connection with the piston, and hope some of your talented 
readers will explain the cause, viz., the slide valve having considerable lap, 
struck off the steam on the top of the piston when it had travelled 17 in., 
and on the other side when it had travelled 28 in. ; the valve — fairly 
set, and commence opening when on the centres ; the connecting-rod being 
rather short ; stroke of engine, 4 ft.; crank over the cylinder. 

The slide valve on the whole requires a great deal of analysing, in combi- 
nation with lap, lead, travel, eccentric, length of rods, &c. &c., and think it 
would be a hed deserving subject for the discussion of our practical 
engineers at ir meetings, which I am glad to see treat subjects brought 
forward in a proper spirit, aud ge get result. There cannot be a subject 

_ of more importance or so well ig of attention. ALPHA. 
PRESSURE GAUGES. 
(To the Bditor of The Engineer. 

Sirn,—In the last number of yd valuable a “H. C.” requests 
opinion on his method of testing the accuracy of pressure gauges. 

A little reflection will show “ H. C.” that an ordinary safety valve is not 
a correct pressure for steam : for if the faces be perfectly coinciding, 
the load will be virtually increased by them ; and if not perfectly coinciding, 
the area of the valve will be similarly increased ; and this effect will increase 
by diminishing the size of the valve. ‘‘ H. C.” may, perhaps, obtain correct 
results by trying all his —- at the same time, the one he loads being a 
cylinder with a piston fitting, but moving with little or no friction, and 

noting all the results for comparison simultaneously. JouN Paton. . 
Steamship “ Telegraph,” Holyhead, October 8th, 1860. 





t defect in the case 


(To the Bditor of The Bngincer.) 


Str,—A similar case to that of your correspondent ‘‘ H. C.” occurred here 
in the spring of 1857. In proving a boiler by water pressure, a safety valve 
was employed with dead t, and a gauge (Bourdon) that had been in 
use in the same boiler for four years, and had never been found wrong. At 
20 1b. by the Bourdon gauge, the safety valve, loaded accurately to 24 Ib., 
lifted, showing that the one or the other was wrong. But, both the 
@auge and the safety valve were tried as soon as ible by an unerring 
test, viz., a column of water, and the gauge was found to be correct and the 
safety valve wrong. The safety valve was accuracy itself, by theory. I think 
the reason is— — correspondent saying that the steam was allowed to 
blow off freely con that view—that, in small sizes of safety valves more 
especially, the difference between the area of the outer and inner lips of the 


valve is v t, and if the area is calculated to the inner diameter, 
there should Te the slightest leakage, the area of the valve is immediately 
increased by the su: in the valve > your corre- 


me recom 
spondent to try the two gauges and the safety valve by the the test of a 


column of water. 
al gases are generally made to show 1 Ib. of pressure to 2 in. 
of mercury, but this is too little, and the error is ter as the pressure 


increases. EA-GOING ENGINBER, 
Southampton, October 8th, 1860. 


OPTICS." 
(To the Editor of The Engineer.) 


S1r,—When trying some experiments as to the relative intensity of white 
red, n lights, the following curious optical phenomenon presented 
itself, and (with your permission) I should be glad if some of your scientific 
readers would explain its cause. 

The accompanying sketch will assist you. A, A, are two lamps; B, B, is 
a board, placed vertically, and striped horizontally with red, white, blue, and 
yellow ; C is a rod suspended in front of B, B; D is something to se te 
the two lights ; E is the beam of red light; F is the beam of green light ; G 
is the low of C projected from the green light ; and H is the shadow of 


C projected by the red light. 
* Plan. - Elevation of Rod and Shadows. 









































B_ ccH B 
of 
Pie RE 
A 25 
e ig 
ae Py, = WHI |ITE 
OO ates a (7 
F A: tlt BLI}iuE 
Ya EL} Low 
B 
B B 


If any one will try the experiment they will find that the shadow G, from 
the green light F, is red, and that the shadow K, from the red light E, is 
green. Blind the red glass, and there will still be a red shadow. Blind the 
pam end @ green shadow from the red glass will still be the result, How 

I may here state that the manner in which the intensity of the light was 
tried was as follows :—The white light being we | at a certain distance 
from the rod, the red and green lights were brought nearer to the wire, 
until each and all of the shadows projected on the board were equal in 
taken, and being oo x. cote pede a eens come dee 

> . su of an oary m sum, 

relative intensities were obtained, that of the white being taken as unity. 


* ‘This letter appeared in our last impression + but, in com uence of an 
error in the engraving, was not easily to be understood. - 














Ly sing the thickness of the insulator one-half, the induction dis- 
— one-third ; and by reducing the diameter of the conductor 
one-half the discharge is increased one-th For instance— 

Suppose the diameter of the conductor to be 2 in. thickness of coating, 
lin. giving a discharge of 18 deg., the effect of increasing the thickness of 
coating would be as follows on the discharge :— 


Diameter of Wire. Thickness of Coating. Discharge. 

hes. Inches. Degrees. 
2 2 se . Bb 

2 . ore 12 

2 @. 10 

2 — « 8 

2 S. 73 
2 S. 66 
2 4 59 
2 @. 54 
2 co 0c cf @D oe 617 
2 oo 2 39 «oo co co 8 

On the contrar, ductor’s di ter is increased, the 





y, suppose the 
following would be the discharge :— 
Di f Wire, Thickness of G Di 
ameter ~ ee ess ene ischarge. 
6 


SSHUAGH EF 
0 0b 0d 0d nb 0d 0d 0d 0d 2d = 
a 
a 


— eee eee 
I derive we Beemer | position, or unity, from an induction column con- 
structed for purpose, of sheets of copper and gutta-percha alternately, 
as represented on sketch. OwENn ROWLAND, 


London. 
MEETING NEXT WEEK. 
October 18th, at Poultry Chapel Schoolroom, half- 7 p.m, “On 
Steam Boilers,” by Mr. cy AR, were 
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ADMIRALTY CONTRACTS FOR SHIPS AND ENGINES, 


In this country no public servant is entitled to put a 
premium upon fraud, deception, or dishonour of any kind 
in performing the business of the State. There are quite 
enough transactions of a degrading nature incidental to 
our commercial life; so many, indeed, that it is in them, if 
anywhere, that the signs of national decay are discfrnible. 
Worldly success waits so frequently and so continuous! 
upon men of grasping and inferior natures, that there is 
some danger of our being gradually seduced, as a people, 
from those virtues which alone have made us pre-eminent 
in moral influence among the nations of the earth. Every 
cultured | gee sees this clearly enough, and does his best 
to check the rising vices of the times. 

It is not without justice, therefore, that engineers and 
shipbuilders complain of some of the conditions on which 
the Admiralty issue their contracts for ships and engines ; 
or, to speak with nicer accuracy, of the uncertain manner 
in which those conditions are dealt with. One of the 
worst of these consists in the practice of binding the con- 
tractor to finish a ship, say, by a given time, under tremen- 
dously heavy penalties; and then failing utterly, in many 
cases, to enforce such penalties, however flagrantly the 
engagement of the contractor may be violated. It may 
seem, at first sight, that this is an error on mercy’s side, 
and one which ought not to be regarded as other than 
venial. But this is far from the case. The effect of the 
system is this : that both men of principle and men of pro- 
ag! are often deterred from tendering for work—owing 
to the terrible loss which may follow any failure in the 
completion of it ; while men who possess neither principle 
nor property, and who therefore run no risk of losing any- 
thing, are enabled to tender for it with perfect confidence, 
and not unfrequently tender successfully. Thus it happens 
that the work which has to be performed for the advantage 
and security of the nation, at the public expense, some- 
times falls into the hands of an inferior class of men, and 
is made a means of encouraging tendencies from which we 
have much to fear; instead of being placed, as it un- 
doubtedly ought to be, in the hands of men of principle 
and integrity; who maintain large manufacturing esta- 
blishments at great cost and anxiety, and the encourage- 
ment of whom ought to be aimed at by every true states- 
man and every wise administrator. 

We are not ——s here upon abstract grounds only, 
nor are we imagining the evils which we stigmatise. On 
the contrary, we advert to the subject for very practical 
reasons. We are just entering, it is presumed, upon 
another new era in shipbuilding for the Royal Navy. 
Iron-sided war ships are fast coming into request. 
Four of them have already been contracted for, and 
their construction is now in . The contracts 
for each of those four ships were attended by such 
eye re as we have described. The prices per ton 

or which the several contractors are building them 
are very different—that of the Thames Iron pany 
bein, rmingly low when compared with those for the 
smaller vessels. This in itself is a bad feature of the busi- 
ness; but a worse is to be seen in the fact (which is now 
pretty generally understood, we believe) that the Thames 





Company will not repay themselves for their material and 
ees WV Gree ee Sees ae See Se 
contract, and they likewise incur the heavy penalt 
imposed for failing to build the ship by the time speci 

We have heard also—but here we with con- 
fidence—that Messrs. Robert Napier, and Co., of Glasgow, 
who are building the Black Prince, are also pretty 
sure to fail in both particulars, although not to the 
same extent. Now, we happen to know that there 
are iron ship builders of eminence who refused to 
build one of these ships on the conditions laid down 
by the Admiralty ; and we know also, as most other 
persons do by this time, that the Admiralty are about to 
invite tenders for other ships of a similar kind; the ques- 
tion of the future intentions of the board in reference to 
the matters here mooted again comes before us therefore in 
a serious form. We cannot help asking—Will the Thames 
Iron Company lose its money, and be compelled to its 
penalty, or will it not? it be held to the terms of the 
contract, it will bly be ruined; if not, where, then, is 
the justice of case as regards those firms who were 
deprived of the contract because the price was unfair and 
the penalties ruinous? If the Thames Company are, after 
all, to be paid fairly for their work, and to have the F gpm A 
remitted, then, manifestly, they will have gained the con- 
tract, and reaped all the benefits of it, in consequence of 
their recklessness as to price and indifference as to time; 
while other firms have been deprived of it solely because 
— | were actuated by a stronger sense of what was right 
and just. Such a state of things as this should not be per- 
mitted to continue. 

We have here dwelt upon a single instance of the 
defectiveness of the present system: there are others to 
which we might advert, but which we leave for the 
present. We lately examined some of the features of 
Admiralty contracts for engines, and are happy to learn 
that the remarks then made were not without value to 
some of our readers. We will only further say at present 
that, although we have referred to the contractors for the 
Warrior somewhat pointedly, we by no means wish it to 
be understood that we adduce their contract for that vessel 
as an example of all the evils to which we have drawn 
attention. We should have to extend our observations 
altogether —— the case of the iron-sided ships in order 
to reach such an example. It is well known that in the 
Thames Company there are gentlemen of great wealth, 
and of no less honour, and to accuse them of anything 
worse than precipitancy or inconsideration would be to 
destroy confidence in ourselves, At the same time, the 
contract for the Warrior is, we believe, manifestly open to 
the criticism which we have directed against it, and there- 
fore we have not hesitated to use it as an illustration of a 
bad system. 


THE DUBLIN AND HOLYHEAD STEAMERS, 


THE fast mail-packets now plying between Dublin and 
Holyhead mark another era in steam navigation; not 
because they embody new principles either of construction 
or economy, but because they show that, with such new 
principles or without them, it answers useful commercial 
ends to build vessels that shall perform sea at half 
the rate at which express railway trains travel, When the 
new postal system between London and Dublin was in- 
augurated a few days since, it was found that, with the 
most carefully-contrived arrangements, the mails could not 
be conveyed from London to Liverpool at a Pipe 
average speed than 45 miles an hour without, and 40 with, 
stoppages ; and as a few sto are necessities in the 
case of land transit over ool of miles, the lower rate 
of travel is practically the maximum. It now been 
proved that over-sea steam-vessels can, in all but the worst 
weather, exceed the half of this; for the Ulster, Leinster, 
and Connaught are now —s between Dublin and 
Holyhead at an average speed of 20} miles per hour. The 
average speed, therefore, of our fastest mail steamers is 
rather more than half that of our fastest mail trains. This 
is an intelligible and notable point to have arrived at in the 
history of land and sea transit ; and when we consider the 
difficulties which beset the floating body, and which increase 
so enormously as the ae increases, we think the result is 
highly creditable to Messrs. Laird and Messrs. Samuda, 
and to naval architects throughout the country. In saying 
this we would not lose si ft of the engineers, Messrs, 
James Watt and Co., and on Ravenhill and Salkeld, 
who have strenuously co-operated with the builders of the 
vessels towards the attainment of so a result; but the 
primary credit of a highly-successful steamship of entirely 
novel proportions must, we honestly think, be due to the 
designer of her lines. 


We have already intimated that no very great novelties 
are embodied in these new mail steamers, beyond the 
adoption of an extraordinary proportion of length to 
breadth—the one being no less than ten times the other. 
But some very interesting facts are, nevertheless, involved 
in their construction and performances. Three of the 
vessels were designed and built by Messrs. Laird, of Bir- 
kenhead, and the fourth by Messrs. Samuda, Three outof 
the four have already been tested for speed—viz., the 
Ulster, the Connaught, and the Leinster. The Ulster and 
Connaught are Messrs, Laird’s ; the Leinster, Messrs, 
Samuda’s. Owing to the contracts for the engines bein, 
divided eqaall tween the two engineering firms 
Messrs. James Watt and Co. and Messrs. Ravenhill and 
Salkeld, we have the following curious results — viz, 
one vessel, the Connaught, is built by Messrs. Laird, and 
engined by Messrs. Ravenhill and Salkeld; another, the 
Leinster, is built by Messrs. Samuda, and engined by the 
same firm; and a third, the Ulster, is built by Messrs. 
Laird, and engined by Messrs. James Watt and Co. ; 
therefore, as the prescribed conditions were the same in all 
cases, we have an opportunity of comparing the respective 
engines and vessels in a manner which, most probably, was 
never before paralleled. By comparing the Connaught 
and the Leinster, knowing that into both of them a 
similar engines have been put by Messrs. Ravenhill 
Salkeld, we shall clearly ascertain the respective merits of 
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the two vessels in respect of form and other features. By 
comparing the Ulster and the Connaught, atm | that 
both were built on precisely similar lines by Messrs. > 
we shall clearly ascertain the respective merits of the two 
sets of engines, We have thus an a mg of com- 
paring the ships of two eminent shipbuilding firms, and 
the engines of two eminent engineering firms, under similar 
conditions, in both cases. We are quite aware that even 
under the cireumstances here detailed, the comparisons 
cannot be absolutely decisive, because, in the practical 
construction, both of ships and engines, variations will arise 
even when the designs worked from are precisely similar. 
But although the test may not be perfect, it must be 
thought exceedingly interesting and useful, if wisely 


— 

e time has not yet arrived, however, for a complete 
application of this test, inasmuch as the whole of the 
olcaonte of the vessels are not before us. The manner 
in which the halls have been constructed, the weight of 
the iron put into them, and the disposition of that iron for 
purposesof rigidity, strength, and power of resisting wear and 
tear, must all be considered ; because it would manifestly be 
easy to gain an advantage in point of speed by diminishing 
the quantity of iron in,and therefore the weight of, the 
hull, and other advantages by other like devices. Very full 
details of the vessels and their performances must, there- 
fore, be before us ere we can p sner detailed conclusions. 
Neglecting these wider considerations, however, and look- 
ing only at the speeds attained, we have the following 
results :—At the trial trip of the Leinster at Southampton, 
her average speed was 17797 knots, with 26 revolutions of 
the engine; at the trial trip of the Connaught, at the same 

lace, a few days since, her average speed was 18-079 
Enote, with 254 revolutions of the engine The advantage 
here, then, is evidently with Mr. Laird’s vessel. It is not, 
a great advantage ; that was not, however, to be expected. 
Such as it is, Messrs, Laird deserve the credit of it, since, 
with engines identically the same as those in Messrs. 
Samuda’s vessel, a somewhat higher speed was gained 
with half a revolution less of the engines. It remains, 
however, to be said that the Leinster did better on her 
station than at her trial trip, and it has yet to be seen 
whether the Connaught will or will not do the same. 
The Ulster and Connaught cannot yet be compared, owing 
to the absence of a detailed report of the trial trip of the 
former vessel. It would seem, however, that the two 
vessels will have a speed as nearly identical as possible ; 
for the Ulster, since she has been running on her station, 
has slightly beaten the Leinster at her best, and this is 
what may be fairly expected of the Connaught. If this 
assumption be correct, the just conclusion is that the engines 
of the two competing firms of engineers are, as nearly as 
possible, of equal merit. 

The most remarkable circumstance observable in these 
facts is the close approximation of the performances of all 
the vessels. There was, we believe, no consultation be- 
tween either the builders or the engineers; neither of them 
was fettered by any other than the most general condi- 
tions; yet all the vessels exceed 20 miles per hour in 
speed, and all seem capable of maintaining that under the 
ordinary conditions of the Channel service. The only 





vessels that have approximated at all closely to the results 
which these vessels Save attained are the Banshee and the 
royal yacht. ‘The Banshee, when first placed on the 
Holyhead and Dublin station, in 1848, and worked at fall 
power, made twelve passages in one particular month 
which averaged 3h, 57m., her shortest being 3h. 40m. The 
Leinster, on the other hand, has made fifteen passages 
averaging 3h. 30m., her shortest being 3h. 21m. ; and even 
the difference here shown must be increased by four or five 
minutes, inasmuch as the building of the breakwater at 
Holyhead has added above a mile to the distance run by 








the Banshee. It is true that the Banshee once ran the 
in 3h, 26m., but this was under circumstances in | 
which she was indebted to more than her steam for her | 
poe. and average speeds are clearly the only useful | 
guides to the relative capabilities of vessels. The following 
comparison between the Ulster and her Majesty’s yacht | 
, we believe, from a reliable source. ‘ It may not | 
uninteresting,” says the writer, “to compare the per- 
formances of the Ulster with those of the Queen’s yacht, 
Victoria and Albert, nominal horse-power 600, on her trial 
trip on the 23rd July, 1858. The draught of water was 
13 ft. 10 in. forward, and 14 ft. aft. The area of her mid- 
ship section at this draught was 401 square feet, and her 
displacement was 2,000 tons. The pressure on her safety- 
valve, per square inch, was 23 lb.; the vacuum in the con- 
denser was 25 in.; the indicated horse-power 2,980, and 
the speed of the vessel, on the mean of four runs, 16°827 
knots, or 19°377 statute miles per hour. The Ulster’s dis- 
ag oe was more than the Victoria and Albert’s, but 
er highest log was 18 knots, which, after allowing the | 
fraction to the Queen’s yacht, gave the Ulster a knot wore | 
per hour through the water.” 


The City of Dublin Steam Packet Company deserve the | 


warmest commendation for the enterprise which they have 
manifested in connection with these vessels. In fact, the 
art of steam navigation owes more to this unostentatious 
company—which Mr. Charles Wye Williams founded forty 


managing director ever since—than it does to any other 
——s or set of men whatever. They have always been 
in the van of steamship progress, and they were never 
more deserving of applause than they are at this moment. 

P.S.—We learn, the last thin fore going to press, 
from a perfectly reliable source, that the Connaught made 
her first passage from Holyhead to Dublin in 3h. 14m., and 
returned from Dublin to Holyhead on the 7th inst. in pre- 
cisely the same time. 


THAMES EMBANKMENT. 

In the latter part of our last article on this subject 
(p. 196), we pointed out the wharfage accommodation as the 
par really difficult question to be settled in connection 
with it; and, indeed, so numerous are the benefits certain 


have been completed long ago, but for the pertinaciously 
selfish opposition of the wha rs, who have, however, 
been y enough to make seriously mischievous pet 
encroachments when any one of them could advantage himself 
by doing so, and which came at last to an extent and boldness, 
t—as most evils ultimately cure themselves—fairly com- 
joer the ration to employ Mr. James Walker and 
aptain Bullock, with their own officers, to make a general 
survey of the river from Putney to Gravesend, and 
to lay down lines for the faces of a general embankment, 
the whole way on both sides, beyond which any and 
every available means would be adopted to prevent the 
slightest attempt at intrusion. The reports of these 
— are dated December, 1841; and although it may 
true that this was the first official attempt to set 
about regulating the channel of the river, on anything like 
a comprehensive and scientific plan, yet the necessity for it 
had been felt, and the question more or less agitated 
ever since the great fire of London, and in most cases 
with a view to a roadway alongside of the river. The 
first of these plans was, as a matter of course, pro- 
posed by Sir Christopher Wren, in 1667, and was 
to make “a commodious quay on the whole bank of the 
river, from Blackfriars to the Tower; such quay or open 
wharf on the bank of the Thames to be spacious and con- 
venient, without any interruptions, with some large docks 
for barges deep-laden.” A part of this, viz., from the 
Tower to Castle Baynard, was actually executed under 
19 Car. IL., e. 3, and 22 Car. II.,c.11; and under the 
former Act no house, outhouse, or other building was to 
be erected within 40 ft. of the river, from the Tower to 
Temple-stairs. This open space was afterwards known by 
the name of “The Forty-foot Way ;” but official neglect 
suffered so many encroachments to be made upon it, that 
in 1821 these clauses of the original Act were repealed, in 
spite of opposition from the Corporation and others, in 
which their activity came too late. We thus find that not 
only was Sir Christopher Wren anxious to improve the 
navigable course of the river, but also to insure to the 
river-side trade, accommodation which then not only 
appeared, but was, of very ample extent. The intentions 
of Sir Christopher Wren with regard to the “ large docks 
for barges deep laden,” we fear, rest with him in his tomb, 
unless a carefulness more fortunate than probable has 
induced his descendants to preserve his papers to the 
present time. Be this, however, as it may, we think no 
one will for a moment dream of asserting that the two or 
three gravelled slips (like that at Queenhithe, for instance), 
which were all that were left in carrying out the “ Forty- 
foot Way,” were also all that Sir Christopher Wren 
intended to characterise by such a grandiloquism. We do 
not even believe that this embankment was carried out 
according to Sir Christopher’s lines, because he certainl 
was not the man to throttle the river to the extent whic 
this embankment effected, leaving it less than half its own 
width higher up at Hungerford-market. The embankment 
as it stands can only have been planned and executed by 
the men who crowded even the old bridge with houses, 
and whose sympathies with misappropriativeness were so 
great that, although official conservators of the public 
rights, they quietly connived at the land-stealing of the 
“ Forty-foot Way.” 

The next embankment executed was a continuation of 
the above, which was proposed by Mr. Robert Mylne, the 
architect of Blackfriars Bridge, and carried out from 
Paul’s Wharf to Milford-lane, under 7 Geo. III. c. 37 
(1767), jast a century after the former. This was a solid 
embankment, and was almost immediately followed b 
another at Durham-yard, now known as the Adelphi- 
terrace, and made under 11 Geo. III, c. 34. Again, under 
11 Geo. IV. c. 70 a part of the ground occupied by 
Hungerford Market was abstracted from the river, which, 
with that taken for the enlargement and re-building of the 
Houses of Parliament, constitutes the whole which has 
been appropriated for public purposes. We have noticed 
these because they involve principles, and are respectively, 
to a certain extent, precedents which may be quoted in the 
carrying out of this final measure. 

We would now remind our readers that by a royal com- 


| mission dated as far back as the 23rd November, 1842, her 


Majesty appvinted fourteen noblemen and gentlemen of 
those publicly deemed most competent for the office, “ to 
inquire into and consider the most effectual means of im- 
proving the metropolis, and of providing increased facilities 
of communication within the same,” under the presidency 
of the then Earl of Lincoln. These commissioners have 
been most assiduous and energetic in carrying out their 
duties, and have amassed an amount of information relative 
to the improvable capabilities and requirements of London, 
of which it is only to be regretted so little use has hitherto 
been made, 

After two years’ close application, they came to a 
unanimous conclusion that so important was an immediate 
embankment of the river, that the whole of their first 
report was devoted to that subject, and occapies forty-two 
pages of an ordinary “ blue book,” and was the first, and we 
may add, most important, of the documents referred by the 
House of Commons last session to the committee whose report 


|} lled fi icles. We wi i i 
yoate ago and of which he hes besa the ative and judicions | nas called forth these articles. We wish to impress this upon 


our readers, because we are prepared to insist that the 
same prudent foresight, the same necessity, and the same 
principle, which led to and governed their appointment 
and proceedings eighteen years ago, are calling upon us 
with redoubled foree now to be up and doing, and to 
submit ourselves calmly and implicitly to the same guidance. 
The enormous growth of London is unprecedented in the 
annals of the world, and seems to be going on with an 
almost daily increasing vigour, notwithstanding that we 
have yet to recover the advantages which were lost by the 
insane rejection of the designs of Sir Christopher Wren and 
Sir John Evelyn for the re-building of London after the 
great fire. For years we have seemed to be threatened 
with a congestion of our leading thoroughfares, and yet we 
appear to be as little inclined as ever to ensure a relief by 
a diffusion or alteration of our business localities, notwith- 





to be derived from the execution of this work as a whole, 


standing that whenever that is accomplished we are loud 


that we believe we are correct in asserting that it would! im our rejoicings at the benefits we are experiencing, 





This may be aptly illustrated by the removal of the Cattle 
rom 


Market ld Smithfield to Copenhagen-fields, which 
was effected not by a prudent } ae on the part of 
the thousands perambulating the streets to rid them- 
selves of the constant and dangerous nuisance from 
overdriven cattle passing through overcrowded thorough- 
fares, but by the cattle-dealers being actually driven out 
of the old locality by a continuous and otherwise irreme- 
diable congestion, which had long involved an amount of 
animal suffering (and consequent deterioration in quality) 
that would have disgraced the pursuit of a herd of bisons 
by a party of American Indians, but to which our boasted 
piety and civilisation submitted with most stolid indif- 
ference, simply because it was erroneously assumed b 
certain public bodies and private individuals that their 
interests would suffer—whereas their only suffering was 
a wholesome destruction of prejudices ! 


Now, we have already observed that the principal em- 
bankings hitherto formed involve principles, and will be 
quoted as precedents by the respective partisans of a solid 
or hollow embankment; that is, as to the extent of 
wharfage accommodation really necessary. It may be that 
the Metropolitan Board of Works, from a graceful con- 
sideration and appreciation of the lead which the Govern- 
ment has already taken in this matter, may refrain from 
bringing forward a plan of their own, and eos it to the 
Government to select and determine the plan which the 
board will have to carry out; and we earnestly hope that 
this may be the case, because we feel well assured that if 
it be so, very much more prudence, foresight, and caution 
will be shown. Both solid and hollow embankments have 
strong advocates among those whose positions will cause 
them to exercise great influence upon the ultimate decision 
between the two; and so conflicting were the opinions 
given by the engineers consulted and examined by the 
Commissioners for Metropolitan Improvements, that they 
did not feel justified in coming to a conclusion on that point, 
so that it still remains an open question. All they did was 
to select three plans out of the number submitted to them, 
and then to draw up a series of questions, to which they 
solicited and obtained categorical answers from a number 
of engineers and a leading wharfinger or two,which arranged 
on single sheets of paper in the appendix to their report, were 
ordered by the House of Commons to be printed in February, 
1844. ‘These three plans were respectively by Mr. James 
Walker, Mr, Page, and the late Sir Charles Barry, and 
were marked in the same order, A, B, andC. Mr. Walker’s 
plan _was for a nearly solid embankment, and almost 
identical with that supplied by him to the Corporation of 
London in 1841. Mr. Page’s plan was as perfectly skeleton 
as it could be, and Sir C. Barry’s was an ex post facto 
attempt to graft wharf engineering upon that of Mr. 
Walker. Each of these plans was commended by those to 
whom they were submitted, but Mr. Page’s seemed, and 
we think justly, to have been most so; although we do not 
think Mr. Page’s plan perfect. We may state that, 
as regards the manner and extent to which the naviga- 
tion—that is the current and channel of the river—would 
be influenced by their respective plans, the principles on 
which each was founded were, as regards Mr. Walker, 
that an increase in the depth of channel would be 
obtained by its contraction between London and West- 
minster Bridges sufficient to enable the river to ebb out 
one foot lower all the way thence to Teddington, and that 
this vertical foot multiplied by the low-water surface above 
Westminster Bridge, would give a volume of tidal water 
equal to that shut out by the solid embankments, so as to 
maintain the present scour undiminished ; which, to say the 
least, is taking all the improvement expected in the water- 
way, and gaining nothing by it: whereas, Mr. Page, well 
knowing the river below London Bridge to be in a state far 
from satisfactory, is anxious to keep as much as possibleof the 
scour ing power we now possess, and to get all we can in 
add ition to it; whilst with regard to the wharfingers, 
Mr. Walker’s intention was that each should, as he re- 
quired additional yard room, embank up to the determined 
faces; and Mr. Page’s, that each man should, to his inex- 
pressible delight and satisfaction, be no better off than he 
was before. Asa matter of necessity, all the other plans 
are in their principles either modifications of, or inter- 
mediate between these two extremes, however charming 
the variety in the adaptation of their details. 

It is obvious that if Mr. Page’s plans be carried out, 
the water may be shut up to any desired height, or 
allowed to flow and ebb with the tide either at one time or 
another ; and should the traffic migrate finally, the backs of 
the embankments might be filled up solid; or on the other 
hand, should it increase, greater lengths of wharf or quay 
wall might be created hereafter: in short, it will harm- 
lessly accomplish all that is so imperatively necessary now, 
and also form the best possible foundation for whatever may 
become requisite hereafter. In this elasticity, Mr. Page’s 
plan is unique, and stands in forcible and most meritorious 
contrast with its competitors, which, at the very moment 
when the whole transit system of London is ey 
in transitu, have been brought out as nicely cut and dried, 
and as minutely finished in all their details, as if the 
London of to-day were to be the London of a hundred 
years hence; and this is most especially the case with 
regard to those in which the intention has been to make 
ee a commercial speculation in the carrying 
trade ! 

Next week we will state the alterations which we deem 
advisable in Mr. Page’s plan, and also the reasons why we 
deem elasticity to be a quality of paramount necessity 1n 
any pian that may be adopted. 


EXTENSION OF PoweR-LooM WEAVING IN BELFAst.—This branch 
of industrial enterprise is increasing more rapidly in Belfast than 
any other in connection with the linen manufacture. Several of the 
principal mill-spinners now work large numbers of power-looms, 
some of them in extensive distinct factories and with special steam 
engines, consuming a large proportion of the yarn thrown off their 
spindles. The time seems to be not far distant when the greater 
part, if not the whole, of the immense quantity of linen yarn spun 
in Belfast will be converted into cloth on the spot, instead of _being 
Sens or sold to linen manufacturers in the country districts.— 

ifast News-Letter. 
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Sourn Kenstxctrox Museum.—During the week ending October 
6th, 1860, the visitors have been as follows :—On Monday, ‘Tuesday 
and Saturday, free days, 7,140 ; on Monday, and Tuesday, free even- 
ings, 6,554. On the three students’ days (admission to the public, 
6d.) 1,566; one students’ evening, Wednesday, 227. Total, 15,487. 
From the opening of the museum, 1,691,429. 


TRAFFIC RETURNS. 





Apprenticesnie TO TRADES.—Looking at a large ber of 
important manufactories and other works in town and country, a 
great change will be found to have taken place in respect of the 
training of apprentices to the different branches of trade. Formerly, 
in nearly every establishment it was the custom to take a number 
of apprentices in proportion to the men engag' This arrang t 
differed in various trades. In blacksmiths’, brass-fitters’, cabinet- 
makers’, and other shops in which works were carried forward on an 
extensive scale, the boys were distributed amongst the men, who for 
acertain payment taught them their business. Now, however, it 
seems that, in some of our chief establishments, where hundreds 
of skilled workmen are engaged, no employment is afforded for 
apprentices. Year after year works are increasing in extent, and 
small workshops are becoming more scarce. This naturally raises 
the question as to how a supply of skilled workmen is to be kept up, 
and it is also a question what is to become of the boys? Thisis now 
a difficulty among the working classes and persons of limited income 
who have a number of children. From the ages of thirteen to 
sixteen there are various ways in which boys can get employment 
which enables them to earn from 5s. to 6s. or 7s. a week: The 
nature of their occupation —work in printing offices, potteries, 
filling situations as errand-boys, &c. &c.—does not fit them with 
the means of gaining a livelihood after they have ceased to be 
boys; and it is owing to this that so many youths, just at the time 
when their labour ought to become of greater value, are thrown out 
of work: the skill they have acquired is useless to them: fresh 
boys are coming into the field with the same miserable prospects. 
Although this phase of our present social system has not met with 
much attention, it is of vast importance, and must, before many 
vears have passed, cause much difliculty and lead to much mischief. 
it demands the consideration of all who are interested in the matter. 





Mars Drawwicr Worxs.—At the last weekly meeting of the 
Metropolitan Board of Works a report was read from the engineer 
respecting the progress made in the main drainage works. He 
stated that during the past summer the progress of the works has 
not been as satisfactory as he wished, in consequence mainly of the 
unusually wet season. On the northern side of the Thames, the 
northern high level sewer would, with ordinary fine weather, have 
been completed ere this; but the old Hackney brook remains to be 
filled in, and several branch connections and diversions of local 
drainage still have to be made under this contract. The value of 
the work executed up to the present time under this contract is 
about £159,700. The middle level sewer works have also been 
delayed by some difficulties with the contractor, which it is hoped 
will be satisfactorily settled, and that the works will proceed more 
rapidly. About 1,100 ft. of sewer, 9 ft. 6 in. in diameter, have been 
constructed at Old Ford, and about 2,000 ft., from about 4 ft. 6 in. 
to 5 ft. 6 in. in height, at Paddington end, being in tunnel, for which 
seven shafts have been sunk. The value of the work executed 
under this contract is about £10,400. The Ranelagh storm overflow 
across Hyde Park is being well executed, about 6U0 ft. of sewer 
8 ft. 6 in. in diameter having been completed, and works to the 
amount of about £2,200 executed, besides works of the value of 
£650, for the underpinning of the Ranelagh sewer in connection with 
these works. On the south side of the Thames the southern high 
level sewers were delayed considerably by the inability of the former 
contractors to proceed with them, but they are now being more 
satisfactorily performed by their successors, and about 960 ft. of 
double sewer, of about 10 ft. 6 in. in diameter, have been constructed 
at Deptford, about 1,630 ft. of 10 ft. sewer at Brixton, and about 
2,000 ft. of smaller sewers, besides 3,800 ft. of the Effra branch 
8 ft. 3 in. in diameter, and another 900 ft., ® ft. in diameter. The 
works executed under this contract are valued at about £40,000. 
The southern outside works have been conducted in a very satis- 
factory manner. About 900 ft. of tunnel, 11 ft. 6 in. in diameter, 
have been completed under Woolwich, and a further length of about 
2,000 ft. across the Woolwich Marshes along the Plumstead-road, 
and 900 ft. of excavation in other places. These works are valued 


at about £38,000. The portion of the southern low level sewer, | 


under the Surrey Consumers gas-yard, recently let, has not been 
commenced, owing to some delay in getting the late contractor's 
plant off the ground, and in of the ity for sinking 
further cylinders for the pumping-engines, and the time required to 

rovide suitable engines prior to the commencement of this work. 

he contract with Mr. Aird for the completion of the work is £9,150 
and the late contractor’s claim for work cone is still in the course of 
settlement. The Deptford pumping-engines are rapidly progressing, 
and will be ready for delivery before the engine-house foundations 
are ready for their reception. 


Fortran AND CotontAL Jottincs.—The half-yearly meeting of 
the shareholders in the Demerara Railway was held at Liverpool on 
Saturday. It was stated that the traffic was improving, and that 
the railway was being worked with increased efficiency and re- 
gularity.—A submarine cable has been successfully landed from 
Algiers to the Island of Minorca, and messages are in course of 
perfect transmission both ways.—Experiments have been made by 
some of the United States army officers as to the best protection 
against rifle balls. It was discovered that compressed oakum was 
ineffectual, but that the ball would not penetrate more than 6 in. 
into sand, against which it became quite flattened.—The Scientific 
American says: ‘ There are now more spots on the sun than have 
been seen before for many years; some of these are visible through 
a smoked glass to the naked eye. Several stars—some of them 
of great brilliancy, which, from their ascertained distance, 
must have been as large as our sun—have totally disappeared 
from the sky, and the question has been raised among astronomers 
whether the light and heat of the sun are gradually fading away. 
As this would be accompanied by the destruction of all the plants 
and animals on the earth, it is rather an interesting question. The 
sun’s light and heat are diminished by the dark spots at the present 
time about 1 per cent.”—Statistics are at present the rage in Paris. 
An enthusiastic proficient in that study lately calculated that 
15 milliards of men have perished in the various wars which have 
been waged since the creation of the world. Carrying his calcula- 
tions still further, he estimates the blood shed in these wars at 
3,560,000 barrels ; and, taking the weight of each man at an average 
of 100 lb., he concludes that 1,560,000,0U0 lb. of human flesh have 
been cut to pieces by hostile weapons.—A Paris letter says: “1am 
informed that orders have been received at the imperial foundry at 
Ruelle, which has been idle for the last four years, to resume the 
casting of bronze cannon of the new model. At the same time the 
system of national defence is being completed along the whole of the 
French coast. Belleisle and Quiberon have been placed in direct com- 
munication by a submarine telegraph. Measures are likewise being 
adopted to establish a communication between Brest and Cherbourg.” 
—The Pittsburgh Gazette records the death, on Tuesday, 4th Sept., 
of Mrs. Anna York, wife of Mr. William York, of Pittsburgh. Mrs: 
York, whose maiden name was Ann Stephenson, was the youngest 
daughter of Robert and Mabel Stephenson (George being their 
second son), and was born on the 19th of July, 1792, at Dewly Burn, 
Northumberland. She subsequently married John Nixon, with whom 
she emigrated some forty years since. He died, leaving six children, 
and some years after she was married to William York, by whom 
she had one daughter, who now mourns her loss.—Preliminary 
surveys have just been made for establishing a railway through the 
island of Corsica, from the Isle-Rousse on the eastern coast to the 

rts of Bastia, and from there to Porto Vecchia on the western. 
This railway, in addition to its local utility, would, it is not 

loubted, a iderable extension in the steam naviga- 
ne — the islands and principal ports of Italy and south of 


















Week This Same Mileage. 
ending Week. 1859. 1860. 1 
Belfast and Northern Counties .. Oct. 6 14138 1,244 665 65 
Birkenhead, Lancashire, & Cheshire ,, 7 38,048 2476 83 33 
Bristol and Exeter .. .. .. .. Sept.30 — 8,087 125 118 
Caledoni oo es co co co of Oh YF _ _ | 219} 
Cornwall .. .. .. .. os .. Sept.80 1,421 1,019 533 533 
Corkand Bandon .. .. .. «» Oct. 6 410 390 «=. 20 20 
Cork, Blackrock,and Passage .. ,, 6 = 242 6 = GS 
Deeside .. .. «. se oo co co Sept. 2 274 340 7 17 
Dublin and Belfast Junction .. .. Oct. 7 1,456 1,487 G3 63 
Dundee, Perth, and Aber. Junction ,, 7 1,181 1115 $1 81 
Dundalk and Enniskillen, .. .. 4, 7 4,817 1,803 122 122 
Dublin and Drogheda .. .. «- 4, 7 1,801 1,776 62) 62 
Dublin & Wicklow & Dub.& Kingtn. }, 6 2578 2,063 40} 40 
East Anglian .. .. «- «+ «. Sept. 80 _ 1,011 67} 673 
Eastern Counties and East Union., Oct. 7 —_ 829 499 499 
Kdinburgh & Glasgow & S. Dunfer. Sept.30 6,737 6,431 142 «(142 
Edinburgh, Perth, and Dundee .. Oct. 7 3,407 3,301 783 78 
Glasgow and South-Western .. .. ,, 6 8,201 7,071 1833 1833 
Great North of Scotland.. .. Sept.29 1,509 1,659 68 58 
Great Northern .. .. 2 « « « 30 25,900 28,371 283 283 
Great Southern and Western., .. Oct. 6 9,253 7,385 829 250 
Great Western .. .. «. os « op 7 34,636 84,014 470) 466) 
Shrewsbury and Birmingham ., ,, 7 2,130 2,008 20% 204 
Shrewsbury and Chester .. .. 5, 7 3,818 3,072 46 46 
Irish South-Eastern .. .. «2 ss 99 - —~< on a= 
Lancashire and Yorkshire .. .. 4, 7 39,520 84,908 895 395} 
Lianelly Railway and Dockyard .. ,, 6 572 457 a) 46. 
London and Blackwall .. .. .. 4, 7 1,670 1,751 6 5 
London, Brighton, and South Coast ,, 6 22,946 361 2248 206 
London, Chatham, and Dover .. ,, 6 662 35 42; 19% 
London and North-Western .. .. 5, 7% 86,504 81,437 950 936 
London and South-Western .. ..  ,, 7 21,539 19,635 389 339 
London, Tilbury and Southend ., Sept.380  — 1,505 425 42 
Manchester, Sheffield, and Lincoln, ,, 7 12,461 10,795 1738 1738 
Manchester, 8. Junc.,&Altringham ,, 7 1,108 1,100 8 8 
Maryport and Carlisle ..  « Sept. 30 1,196 1,074 2% 28 
Midiand.. .. oo oe oo se .. Oct. 7 44,080 39,263 614% 6143 
Midland Great Western .. .. «. 5, 7 7,288 7,805 277 177 
Newcastle and Carlisle .. .. .. 4, 6 8,474 8,301 78h 78 
North British .. .. .. .. .- 5, 7 6,829 6,085 174 174 
North-Eastern .. .. .. «. «« 4 6 42,087 41,266 764 764 
North Staffordshire Rail. and Canal Sept. 30 8,777 7,823 246 233 
St. Helen’s C. and Railway .. .. Oct. 7 1,962 1,852 82 32 
Shrewsbury and Hereford .. .. 4, 6 - 1,780 61 51 
Scottish Central... .. .. «. o » VF 8%, 8,514 50 50 
Scot. North-Eastern (late Aberdeen) Sept. 29 4,070 4,020 115 115 
South Devon ., « .. oe « Oct. 7 o— 8,664 723 72} 
South Eastern oo ce ce co gp «66 86,077 «686,788 806 306 
South York and River Dun. . 7 =— 8,127 118 118 
South Wales.. .. 29 7,969 7,553 712 1713 
Taff Vale ee 30 6,549 4,310 63 53 
Nr 4. oo ce we « . 7 1,829 1,769 386 36 
Vale of Clwyd .. .. . 6 136 1u60«(10~—Ss«é100 
Vale of Neath .. .. « 7 1,108 25k 254 
Waterford and Kilkenny . 6 520 409 = Bl $1 
Waterford and Limerick .. .. .. 5, 6 1,841 1,461 77 77 
West Hartlepool H. and Railway... ,, 5 4,766 4,041 89 39 
West Midland (late Oxford, Wol.) |, 7 7,673 6,892 162 144 
Whitehaven and Furness.. .. .. Sept. 30 605 «3 35 
Whitehaven Junction Sa se = _ 621 12 i2 
COLONIAL AND FOREIGN. 
Buffalo and Lake Huron.. .. .. Sept.21 2,126 1,447 161 161 
Dutch Rhenish .. .. «. .. «. Oct. 7 8,510 3,155 109 109 
Eastern of France (late P. and §.).. Sept. 22 59,620 50,610 1050 1003 
Grand Trunk of Canada .. .. .- ,, 22 16,252 10,600 970 880 
Great Luxembourg ., .. «.. «. Oct. 7 i 2,611 128 122 
Great Western of Canada.. .. .. Sept.28 12,577 9,286 345 345 
Northern of France .. .. .. «+ 4, 22 63,244 50,372 602 600 
Orleans, Bordeaux and Branches... ,, 22 656,835 54,000 922 922 
Paris, Lyons and Mediterranean .._,, 90,660 £1,051 874 
Sambre and Meuse .. .. .. .«. Oct. 5 — 112% 6 68 
Western and North-Western .. Sept. 22 45,519 45,953 748 721 
West Flanders .. .. .. o o- Oct. 6 -- 1,071 75 75 
Demerera fortnight ending .. .. oo — — = = 





Lonpon Asso CIATION OF ForemMEN EnGrneers.—On the evening 
of Saturday, the 6th inst., the ordinary monthly meeting of the above 
association took place at their rooms in the City, Mr. J. Newton 
(Royal Mint) in the chair. The night was principally devoted to 
business connected with the formation of a more extensive library, 
the election and nomination of six new members, and the ensuing 
anniversary dinner. In relation to the last matter, the chairman 
expressed a fervent hope that some employer would be found to 
preside over them at the celebration of the eighth birthday of the 
society. He would, indeed, feel proud to resign his post thereat on 
that occasion on such condition. Messrs. Austen and Briggs 
expressed their regard for their chairman, but thought that such a 

roposition deserved consideration, and the feeling of the ee was 
intensely in favour of it. Mr. Austen, who had been unavoidably 
absent for many months from meetings of the society, congratu- 
lated all connected with it upon its prosperous condition. A new 
and handsome bookcase has just been added to the fittings of the 
assembly rooms, and on its rather scantily-furnished shelves we saw 
some valuable donations of books. No day was fixed for the banquet, 
though the month of December was mentioned as a fitting season. 

Down A Crevasse.—I had already come to the conclusion that 
it was much too steep to scale without an axe, and had determined 
to retrace my steps. So, when the guide had spoken, I carefully 
stretched back my right leg, feeling for the last hole I had made 
in the ice. My foot went past the place, and I felt that I was 
slipping. There was not the least projection that I could grasp. 
The slope became perpendicular, and i fell head foremost into the 
yawning crevasse below. I heard a loud cry of despair from my 
fellow traveller and the guide. My own sensations cannot be 
described, or even distinctly separated from the whirl and shock. 
I felt that I was being bumped from side to side between the two 
walls of ice; that I was falling a great depth; that I was being 
hurled to utter destruction—to horrible death. Suddenly I felt that 
I was caught by something: that I hung suspended. I was able to 
take breath, and to call out for “A rope! arope!” By the most 
extraordinary chance my fall had been arrested by a little ledge of 
ice which spanned the crevasse like a bridge. On this frail structure, 
not more than 2 in. wide at the top, and (as well as I could judge) 
about 2 ft. deep, I had fallen, so that my head hung down on one 
side, my legs on the other. Instinctively and immediately, by means 
which I cannot at all recall, I raised myself from this dreadful posi- 
tion to a standing ene on the ledge, in which there was a little niche 
sufliciently wide to admit one foot. I was now so far collected that 
I could hear my fellow-traveller saying from above, ‘* We never 
hoped to hear your voice again. For God's sake take heart. The 
guide is running to Montanvert for men and ropes, and will soon be 
back.” “If he is not,” I answered, “I shall never come up alive.” 
My position was an awful one. The little ledge was so narrow that 
I could not get both my feet upon it. I was, in fact, supporting my- 
self on one leg, half leaning against one side of the crevasse and 
pressing my hand against the opposite side. It was perfectly smooth, 
and there was nothing to grasp. A stream of water poured overmy 
shoulders, drenching me to the skin, and freezing me with its icy 
coldness. Overhead I could see the long narrow stripe of blue sky, 
bounded by a mouth of the crevasse. There was a terrible stolid, 
unrelenting look in the intensely blue ice that surrounded me on all 
sides. The grim walls of the crevasse looked as if they would unite 
to crush me rather than relinquish their victim. Numerous rills of 
water poured into the crevasse, but in the whole sixty yards of its 
length I could see no projection except the little ledge on which I had 
so miraculously chanced to fall. 1 ventured to look down only for 
an instant into the fearful chasm in which 1 was suspended. At the 
depth to which I had fallen the crevasse was barely two feet wide, but 
downward it narrowed rapidly, and about 200 feet below me the sides 
appeared to join. I believe that if | had fallen six inches on either side 
the little ledge 1 must inevitably have been jammed in head down- 
wards, at a depth where no ropes that could have been brought 
there could possibly have me.—Dickens’ All the Year Round. 
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Grants of Provisional Protection for Six Months. 


1559, MarcareT Jarrett Laurie Latta, Ashton-Gourock, Renfrewshire, 
N.B., “ Improvements in the treatment of various substances for the 
—*— < rendering the same non-inflammable.”— Petition recorded 27th 

une, le 

2057. Marc ANTOINE FRANCOIS Menwnons, Rue de I'Echiquier, Paris, “ Im- 
P nts in the truction of axle boxes and axle bearings.”—A com- 
munication from Augustin Joseph Cambon, Rosidres-sur-Mouzon, Depart- 
ment des Vosges. 








2068. Joun Bineuey, Leeds, “ I ts in hydraulic presses, parts of 
whieh are also applicable to other purposes.”"—Petitions recorded 27th 
ugust, ; 5 


2083. CHARLES ILIrFR, Birmingham, “ Improvements in the manufacture of 
metallic and non-metallic substances for e dresses, and other 
urposes.”— Petition recorded 20th August, 1860. 

. JouN Henry Jounson, Lincoln's-inn-fields, London, ‘ Improvements 
in the manufacture of railway chairs."—A communication from James H. 
Swett, Pittsburg, Pennsylvania, U.S.—Petition recorded 30th August, 1800. 

2118, Srepaen HAR@RRAves, Rosert Houpen, and James Nurrau, 
Hasiingden, L hire, ** i i warping machine.” — Petition 
o —— lst —*, 1860, 

. Tuomas GRimston, Clifford, Yorkshire, ‘‘ Improvements in machinery 
for balling threads, yarns, or twines, made from fibrous materials.”— 
Petition recorded 3rd September, 1860. 

2186. WituiaM WILKINSON and Henry THOMPSON Wateut, Boston, 
I inshire, “ I t tus used straw and 


, P in app wi 
other agricultural produce.”— Petition recorded 10th , 1860. 

2194, — yr yy t Cuapa, Bordeaux, , “* Anelectric 
controller for indicatin lati train railways.""— 
Petition recorded 11th Sep'ember, 1800. age ste 

2218. FRaxcis Auton CaLvert, Manchester, “ Improvements in steam 
eugines and boilers, and in valves for steam and other fluids.” 

2222. Joun BoRRELL, Norwich, “ Improvements in the manufacture of 
woven materials applicable as crinoline and other articles of ladies’ dress."” 
2224. Joun wy ph ey ane ate pene sy “ Improvements 
in apparatus for ng or lowerin weigh wy bodies.”—A com- 

munication from Louis Vernay, Paris. ad Y 

22z6. Luke Turner, Leicester, “‘ Improvements in the manufacture of 
elastic fabrics.” 

2232. WiLLIAM Epwarp Gener, Wellington-street, Strand, London, “ Im- 

in i ass with coloured designs or 
imitation of stained or painted glass.”—A communication Jules 
Bénéche, Elbeuf, Seine Inférieure, France. — Petitions recorded 14th 
Septemrer, 1860. 

2236. WILLIAM SCHNELL, Strand, London, ‘t Improvements in the manufac- 
ture of lucifer matches,” 

2240. MicHart Burke, Gilbert-street, Liverpool, “ An improved spring 
sacking or foundation for a bed mattgess or other like article, especially 
adapted for ships’ use, barracks, hospitals, and military camps, applicable 


also for domestic dwellings.” 
2242. Groner Francis Bassever, Oldham, Lancashire, and Jossrn 
, N.B., “Improvements in binding and folding 





ey 








Jackson Kine, Glasgow. 
guides in sewing machines.” 

2244. FREDERICK SKILER, Paris, ‘‘ Improvements in compressing air or 
other gas, which may be transferred by tubes for raising water, and for 
various other = 

2246. Wittam Eowarp Grvor, Wellington-street, Strand, London, * Im- 
provements in the manufacture of manure.”— A communication from Emile 
Avice, Orleans, France. 

2248. Tuomas Barnett, Oldham, Lancashire, ‘‘ Improvements in high- 
_~ eS. 

2250. Wittaam Epwarp Newrow, Chancery-lane, London, ‘‘ Improvements 
in safety locks."—A communication ay Edouard Louis Poirier, Paris.— 
Petitions vecorded 15th September, 1860, 

2252. CHARLES STEVENS, Welbeck-street, Cavendish-square, London, “ A 
new medico-chirurgical bleeding instrument.”—A communication from 
Baudouin and Gaérin de Tencin, Paris. 

2254, Josspu Epwarp Berrs, Drapery, Northampton, “ An improved 
machine for cutting out clothing.” 

2256. Franors Zyseu, Great Pearl-strect, Shoreditch, London, “ ere 
ments in the construction of studs or fastenings for shirt-fronts other 
ariicles of dress.” 

2258. WILLIAM HENSMAN TRULON, Cooper’s-row, Tower-hill, London, “ Im- 
provements in brewing, and in apparatus employed therein,”—A commu- 
nication from Anton Christopher Ludwig Rein! it, Mannheim. 

2260. Wittiam Epwarp Newton, Chancery-lane, London, “ <1 
in lanter.as.”—A communication from Nathaniel Tufts, jun , and Simon G. 
cheoven, Boston, and Augustus Tufts, Malden, Middlesex, Massachusetts, 


2262. Groner Grout, Wood Green, Tottenham, Middlesex, “ I ed 
ehinery for facturing elastic cord.” — Petitions 17th 
September, 1860. 


2264. Horatio Strap and Henry GLepni, Halifax, Yorkshire, “ Improve 
ments in finishing textile fabrics, and in the means or apparatus employed 


therein.” 

2270. DanreL MILLER, Glasgow, “ Imp t Some é ets 
breakwaters, piers, quays, sea-walls, and the submarine works of fortifi- 
cations.” —/'etitions recorded 18th September, 1860. 

a WituiaM Howeatr, Burnley, Lancashire, “ An improved beaming 

rame.”” 

2276. Francis Auton CaLvert, Manchester, “ Im: its in machinery 
and apparatus for opening, burring, cleaning, carding cotton, and other 
fibrous materials, part of which is applicable to opening twisted yarns and 
woven fabrics.” 

2380. aes ee Boulevard Montmartre, Paris, a ap ee el in 
generating and applying steam as a motive power, an em- 
— for these purposes.”—A communication from Joseph ah Marsula, 

ieily. 

2282. Tuomas Greenwoop, Leeds, Yorkshire, “ An nereved mode hg 
apparatus for, manufacturing files.” — Petitions recorded 19th September, 1860. 

2285. ALEXANDER WILt1AM WILLIAMSON, University College, and Lorrus 
Perkins, Francis-street, Gray’s-inn-road, London, “‘ Improvements in 
surface condensers.” 

2287. ee ——, oie, Lancashire, “ Gate nena Ge 
manufacture of oil-cloth or oil- r, to be 0. 

Betton epraes contacted Serb 


or for coating or covering surfaces, i wa Improved 
B t, “Im 
‘ from the 








2289. Joun Henry Taywor, Lee-terrace, 
cree tus for lowering ships’ boats, and disengaging same 
tackles.” 

2291. RicHARD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in machinery for printing shawls and other fabrics.”—A communication 
from Ignace Michel Firnstahl, Vienna. 

2293. George ARNOLD and Groner ARNOLD, jun., Penton-place, Kennington, 
Surrey, “‘ Improvements in elastic skirts for distending ladies’ dresses.” 
2295. TuroruiLus WesTHoRP, Manor House, Poplar, Middlesex, “‘ Improve- 
ments in the manufacture of oakum.”—Petitions recorded 20th September, 

1860. 

2299. Tuomas RicHARDsoNn, Newcastle-on-Tyne, 
treatment of bones, and in the manufacture of . 

2305. Tuomas Martin, Manchester, ‘‘ An improved method of connecting 
and disconnecting pipes or tubes.” 

2307. JamBs CAMPBELL, Adelaide-road, Haverstock-hill, Middlesex, “‘ A 
chambered floating dry dock.” ; 

2309. ALFRED Vincent Newron, Chancery-lane, London, “ An im 
mode of producing relief-printing plates, blocks, and cylinders.”—A com- 
munication from De Witt Clinton Hitchcock, Edwin Blake Larchar, Edwin 
Metcalf Larchar, James Smith Talbot, and William Scudder Tisdale, U.8. 
— Petitions recorded 21st September, 1860. 

2311. Joun Howett WELLS, Brooklyn, New York, U.8., “‘ Improvements 
in rocking chairs.” 

2313. Tuomas Gaiyrirns, Birmingham, “ A new or improved pulley for 
window or other plinds.” 

2315. Joun JEruson Rowiey, Rowthorne, near Chesterfield, Derbyshire, 


** Improvements in machinery for cutting or cllpging betes? 
“« Improvements 
fluid to 


ad Improvements in the 


2317. Jouy Leeoxtr Buppgx, Fenchurch-street, 
in the application of steam or highly rarefied gas, or other aeriform 
obtain motive pee for propelling and other "—A communication 
from Woodford Pilking' of Good .— Petitions recorded 22nd 
Sepiember, 1860. 

2319. EpWIN GasKILL, Sermon-lane, Godliman-street, Doctor's Commons, 
London, ‘* The application of a traversing set-off sheet to gripper printing 
machines of all kinds.” 

2323. Henry Barcueor, Southampt gs, Chancery-lane, London, 
“ Improvements in the apparatus and means employed for the production 
of geometric or ornamental figures or designs.”—/etitions recorded Mth 
September, 1860, 

2325. CanL Kinp, George-grove, Holloway, Middlesex, “ Improvements in 
pianofortes.” 

2327. Joun Rowinson Porter, Wood-street, London, ‘‘ Improvements in 
axles for railway carriages and other purposes.”—A communication from 
Heury Porter and William Edward Jones, Bahia, Brazil. 

2329. Kywarp COLLIER, Middleton-street, Clerkenwell, London, “‘ Improve-. 


ments in respirators. 

2331. Ropert GroeuEeaNn, James-street Brewery, Dublin, ‘‘ Improvements 
in machinery or for expressing liquids from various substances.’ 
—FPetitions recorded 25th September, 1860, 
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List of Specifications published during the week ending ployment and use of a cylinder, cy having a double set 
Ey bases PA ah hh ae 
BORGER BORGES JAMES FARMER, : 2734, 3d. Bd. ; 528, Is. 10d.; 529, 1s. 3d.; 532, 34.; 

provements in machinery for the mani manafectare of boot besls, tips, coin oF Py iss, ha he Be 536, 3d. ; 587, lid.; 588, 6d. ; 539, $d.; | terry part of the fabric, and the actuate for weaving the 

M adnemannelpnnslasrtdbsund Paceigtis } O41, 84. 5} 64 Od. 548, Bd. j 644, 104. 5 545, Bd Set, 38s | SEES sco expel of Goutal, oak axe ecvutes ob win ty tappestiar @e 

1308, "Gamvsu Caarwoon, Liver Sefeworks, Bolton and Liverpool, ‘ Im- | 547+ 10d. 5 548, d.; 549, 10d.; 550, Sd. ; 661, Od. ; SOR Sd: GOO 8A | sata ‘cylinder or barrel in bearings, #0 that it may be moved | 

ge yay and in locks for the same, which locks are also 561, 28. 4d. ; 562, 7d.; 563, 3d; 564, 10d. ; 565, 6d. ; 566, 7 ; 567, 3d, ; | transversel by © handle, so as to throw one set of pegs out of gear with 

eaaais to ether , 3d. ; 569, 84.5 ; 670, lod. ;° om ” 6d. ; 572, 8d. #873, jis. 64, 4d. ; | one ae bg —s cinders may be ee Se are coum 

evs, bg “ ore, 5 877, 74. 5 a7, 24. 114. ; 579, 84. ; 680, 10d. ; 581, bd. ; ae, and sliding in and out of gear as the cylinders furnished with a 


GroncE Ronson, Newcastle-on-Tyne, ‘‘ Emgeovemente in the manu- 

facture x4 salts and preparations of ammonia.”—Petitions recorded 2th 
May, 

1317. CunistiaN ScHIELE, Lower Bebington, Cheshire, “ Improvements in 
the manofacture of lubricants.” — A communication from Ferdinand 
Wendelin Kleist, Berlin. 

1319. CuaLes Beck, Herve, Belgium, “ Improvements in the manufacture 
of the selvages of woollen cloths and other stuffs.” 

1327. Hesketh Huvorszs, etc eo Middlesex, ‘ Improvements in 


machir. for goffering, flu shaping, embossing, and connecting 
er y rib 7 P tbe tke materials, parts ee which improve 
ments are also applicable to the shapi: ent omreies ig of metals.” 
1328, ALEXANDER JOHN Pomme inburgh, Improvements in agri- 


— traction engines and implements.” — Petitions recorded 29th May, 


1338, pal oy append Evans Fixtcner, Upper Norwood, Surrey, ‘‘ Improve- 
nes and boilers in their a appurtenances |." — Petition 
poe US 81st May, 1860. 

1350, Tuomas Cagsswet and Henry Lister, Mattestes, Yorkshire, 
** Improvements in or applicable to fabrics composed of wool, cotton, silk, 
or r fibrous substances, or combinations of these or other fibrous 
substances, or combinations of these or other fibrous substances.” — Petition 
recorded lat June, 

1359. Groner Hoayer, Falls-road, Belfast, Antrim, ‘“ Improvements in 
hackling flax and other fibrous materials, and in machinery for the same.” 
— Petition recorded 2nd June, 1860. 

1370. Tuomas Rei, Monkton Miln, Ayrshire, N.B., mprovements in 
machinery, apparatus, or mg ao actuating or a — ti brakes.” 
1s71, Wuutan Tare aed ah Ja Narst pton, Improved 
- WitttaM Tarior, Nars! ang ‘near Southam: Lay’ ** Improv 
heating o of hot-houses and other buildings, by means of flat pi pes, made of 

any malleable material, and for manufacturing thereof.” 

1378. ANTONIO Lae ay PEREIRA DE CARVALHO, Moorgate-street, London, 

“Improvements in beams *p licable in the ‘enateuetlen of bridges and 

' other structures, and also for the floors and ceilings of houses.” 

1379. Epwarp LAVENDER and Ropert LavenpER, Bromley-street, Com- 
mercial-road, Stepney, Middle “Im ements in destructive and 
vinous distillation.” — Petitions recorded 5th June, 1860, 

1385. Eowarp Tomas Huoues, Chancery-lane, London, “ Improvements 
in coating or plating the a of Rod sigg type and ‘ret plates.”—A 
communication from J ow York, U. 

1886, _ hy Herserr Saeee “gt ing “ Improvements in 


1200 Pr Perer Hoouey and Joun Woop, Manchester, “‘ An improvement in 

oe anes ¢ of cotton wadding, and in machinery or apparatus con- 
erewii 

1898. JoHN Saunpers and Joskpn Pirer, Cockley Ironworks, Kidder- 
minster, “ Improvements in the manufacture of tin and terne plates.”— 
Petitions recorded 6th June, 1860. 

1395. Jamas Browy, Ribchester-terrace, Bridge-road, Stratford, Essex, 
“ Improvements in fire-bars, retorts, and other appliances connected with 


furnaces, &o.” 

1402. Epwarp Jossrn Hugues, Manchester, ‘ Certain improvements in 
machinery or pe for roving, spinning, and doub! cotton, wool, 
flax, and other materials.”—A communication from William Hen: 
—_ and Theodor Rudiger, Chemnitz, neg —Petitions recorded 7 


1860, 
1454 4 Micuant Henry, Fleet-street, Lo: ‘Improvements in treating 


aa 584, ‘od. ; 585, 6d. ; 859, 4d. 





*,* coe Geeeetins will be forwarded by post on en ng the amount of price 

and postage. Sums exceeding 5s. anes be remitted by Post-office order, 
made . at the Post-office, High Holborn, to Mr. Bennet Woodcroft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared rome The 
Engineer, at the Office of her Majesty's Commissioners of 


Crass 1.—PRIME MOVERS, 
Including int, Goon ont dies Dati ag re eee ee 
Mills, Gearing, Boilers, Fittings, 
778. J. A. MAXWELL, ay, Conny: lane, London, cn in hydraulic 
, to either alone or in combination with steam and steam engines.” 
—Dated 26th March, 1860. 

This invention relates to Sane engines working on the janes oe 
known as a turbine or “ Barker’s mill.” In carrying out these improve- 
ments the A naam prefers to use only one jet or outlet arm in connection 
with the column of water furnishing the motive power; and instead of 
allowing it at once to from the infil of the shine, he 
attaches a circular trough or tube of much larger capacity, and capable of 
containing the full vertical column of water to run down the incline, than 
the jet of the radiating arm of the machine, being, as it were, a continua- 
tion of the jet pipe in a circular direction round the centre of motion. This 
circular channel is inclined, and, being a complete circle, terminates imme- 
diately under the jet aperture, where the water escapes from it. Thus, 
the fluid actuating the machine , first, at the jet aperture of the arm, 
is received in the circular channel before described, an 
the machine, and finally 3 into the receiver below. This receiving 
and retaining the escaping fluid in the channel as described is attended with 
beneficial results in the working of the and the power 
derived, which is also increased by the use of one oe arm only. This 
machine may either be used alone as a generator of motive power for any 
purpose, or in combination with a steam engine, in which case | the lar 
channel, with the body of water that is cont |,» may be d to act as 
a fly wheel, whereby the fly wheel of the steam engine may be entirely, or 
for the most part, y Bond | with, 

779. H. GourRLAY and E. Kemp, Dundee Foundry, Dundee, ‘‘ Steam engines 
and boilers.”"—Dated 26th March, 1860. 

This relates, First, to a particular ‘arrangement of the steam cylinders of 
steam engines, whereby to utilise the action of high pressure and low 
pressure steam, as, also, its ex! ion from the highest to the lowest pres- 
sures desired to be worked. is arrangement of the cylinders refers to 
the particular application of what are known as trunk engines for this pur- 
pose, which, it is well known, have atrunk or large hollow piston rod carrying 
the working piston, In this arrangement the patentees employ the 
trunk to carry the or low pressure piston, while they employ the 
ends of the trunk itself as the small high pressure piston, the one end of 
the trunk receiving the pressure of the high pressure steam in the one 

, and the opposite end of the trunk the pressure of such steam in 
the opposite directi while at the same time, by suitable and 























vegetable substances so as to obtain — Ip and other useful p 

therefrom.”—A communication from enry Obert, Jean ‘Baptiste 

Vasseur, and Auguste Houbigant, Boulevard St. Martin, Paris.—Petition 
recorded 14th June, 1860. 

1473. bea CuaRK, and ia the app London, “ Improvements in storing 
and ng grain, and in the apparatus connected therewith.”—A com- 
mun os fon Charles J Emile Pavy, Boulevard St. Martin, Paris.— 
Petition recorded 16th yey 

1607. WiuLiaM Baxkgr, ‘Bhethield Yorkshire, “ Smqosrements in the process 
of and purifying lead.” —Petition recorded 2ist June, 1860. 

1527. Jon Ramsporrom, Crewe, Cheshire, “ bp remy ne 4 in supplying 

} ody meng or tanks of locomotive engines with water.”— Petition 


rd June, 1860, 
1676. Pavn Pizzi, Winsley-street, London, “ Improvements in p 
and treating the surfaces of the interiors and qulaions of te 4 

monuments, and other be any 5 to — polished rte poe or stone, also 
impervious to the action of the atmosphere and other 
elements.” — Petition recorded 11th Jul: 
1908. RicHaARD ARCHIBALD Broomay, F Fleet ste street, London, ‘‘ Improvements 
in mills for sage > Re corn and other in.”—A communication from raed 
Etienne Brisson, Orleans, France. — Petition recorded 7th August, 1860. 
1974. Arviri LeLy, Redditch, Worcestershire, ‘‘ New or a machinery 
for grooving sewing machine needles.” —. Petition ea ton , 1860, 
2017. AnereR Marcu Perkins, Peonclo-ctvest, 1 Regen ray’s-inn- 
road, London, “ Improvements in apparatus for distil “7 sea and other 
water.”—Petition recorded 21st August, 1860. 


pa a of the slide valve, the steam, after having acted on the ends 
of the trunk piston, is conducted to the large or low pressure cylinder, 
where it acts on the piston thereof, and expands. The trunk may be solid 
if desired. The Second part of the invention relates to the steam boilers, 
the improvements consisting in a feo y ay arrangement of the parts in 
which the heat and flame, while enclosed b oy the outer shell and water space, 
circulate round horizontal spaces connected with the outward water space, 
and connected with each other by clusters of small vertical tubes, amongst 
which it passes, traversing thence around the steam chamber to the uptake 
or chimney. These boilers pie Gael adapted for steam vessels, or as 
me rtuble boilers, but they may ted and applied for stationary 
engines, 
796. J. WeEMs, Johnstone, Renfrewshire, ‘‘ Improvements in steam boilers, or 
heat and steam geaerators, and in the pe of heat.”—Dated 28th 


March, 1860. 

tially, to the arrangement and construction 
of vertical flue or Teeeher steam boilers or heat and steam generators, but 
it also applies to heat and steam generators of the horizontal class, as well 
as to heating and e of various kinds. According to 
one modification of this Piavention tt the improved boiler is or may be vertical, 

with a tube or tubes through it, these tubes or receptacles of heat bein 

wholly or in part closed at one end, so as to allow the current of heat an 
flame to be diffused round the whole of the outside surface of the boiler, 
and to cross over the top to the chimney. By this means the heat from 
the fire may be ee rbed as to prevent its escape till it is reduced almost to 
the p the steam ; the heat, shooting in direct lines from the 











2042. James Fuemina, jun., Newlandsfield, Renfrewshire, N.B., “ I 
ments in washing, ig, and preparing textile fabrics and materials, 
and in the hae or copemiue employed therein.” — Petition recorded 


24th August, 1860. 

2119. ‘Joun F Fisuien, Le ye Wesel, and JOSEPH Fisuzr, Dudley, 
Worcestershire, Ay oven grates an 
kitchen r: Me —-Patition recorded 1, it September, 1 

2124. Hamar OORE and SAMUEL NewsERRY, Sia Lancashire, ‘ Im- 

ements in for or dressing warps or yarns.” —/etition 
recorded Srd September, 1860. 


2194. Jnan Dengcnavp and Josera Cuara, Bordeaux, France, “ An 
electric controller for hyn the relative position of trains on railways.” 





—Petition recorded 11th 1860. 
2215, gy | 5 Coenen MERVILLE, U; Albany-street, 
London, toyed F in atus suppl: loco ive ‘Nonter 
aniyrian Soommuroun, Venue, be tes od mach for printing 
. Ferpinand Scnerruaugr, Vienna, ** An v ine for 
calico and other fabrics.” ded 14th Septembe 1860, 


— Petition recorded 

2244. Faxparic Sriuer, ** Improvements . com; air ome 

gas which may be enentiied aA A id for raising water, and for various 

other purposes.” —P. 5th September, 1 

2253. James HAnasor, Portland-place, Wandsworth-road, Surrey, ‘“ Im- 
te ag a) the manufacture of coal gas. ”— Petition recorded 17th 


23381. pent Dy a James-street Bi , Dublin, “ Improvements 
in machinery oF apparatus for expressing liq $ from various substances.” 
— Petition recorded 25th September, 1860, 


Patents on which the Stamp Duty of £50 has been Paid. 


as Jou rhunor’Prewan, Graeeharesatect, a 

ouN TaLBot Pitman, Gracechurch-street, - ° 

tion.—Dated 6th October, 1 + peeps 
2557. Mh ag 9 Hveu aocom, Hatton-garden, London. — Datid 6th 

Octo ’ 

2533. JouN ATHERTON MoLtnzavux and Josgrn Nicos, Brighton, S» . 
—Dated 3rd October, 1857. siasrenea tates 

2568, Rosert ROMAINE, Beverley, Yorkshire.—Dated 6th October, 1857. 

2635. WILLIAM AsuBy Rooke, New Brentford, Middlesex.—Dated 15th 


October, 1 

2558. JONATHAN Parker, Maine, U.S.—Dated 6th October, 1857. 

2676. WitLilaM Mac Navent, Rochdale, and -_ Mac Naveut, 
Manchester, Lancashire.—Dated 8th October, 1 

esi Octobe bg Aor, Newburgh, = hay New York, U.S.—Dated 

October, 

2566. James +l Low Mills, A =_ 
Dated Gtk Ochoban iter, w 8, Addingham, near Otley, Yorkshire. 

2574. queues = ay 8th October, 135’ 

2583. Tnomas Masssy lane, London, a - 
enterTace,, Pentonville ~ Dated Sth October, 1857. owas as See 
Henry Epwarns, Dalston, Middlesex. seated 10th October, 1857. 
anus, Goorast Ruopes, Ship-street Barracks, Dublin.— Dated 14th October, 





Patents on which the Stamp Duty of £100 has been Paid. 
a Peren RotuweLt Jackson, Salford, Lancashire.—Dated 4th October, 


2077, SAMUEL Leake Wort, Oxford-street, and po , Sen Vesey 
Canavan, Fitzroy-street, London.—Dated 5th October, 1 
2295. po ng Henry Jounson, iat fields, Eales. a communi- 
cation.—Dated 7th October, 1 
2309. Wittiam Ports, Birminghava.—Dated 8th October, 1853. 


And notice is hat 
tng any one of ach applets are at berty to leave particulars in writing 


application, at the said Office of the Commis- 


at 
wii t 
Soamh ee wenty-one days aiver ‘the date of the Gassie (and of the 





fire, goes into these tubes or receptacles of heat, and imparts itself to the 
= or steam surrounding them, thus acting both as a generator and super- 
r of steam and vapour or air. This boiler is or may be placed on feet 
igh os ele to allow the fire to be placed below it; these feet are hollow te 
ubular, open to the boiler, and are used as receptacles of deposit fro 
the water ; branches from those tubes may be carried up to or near the 
level of the water, for the purpose of chee away the scum floating there ; 
cocks or valves are or may be placed on these feet or receptacles for the 
purpose of taking away at pleasure both the surface scum and the deposits. 
A frame of iron or F, Ay other suitable material is used to support the 
furnace or grate, and rs for supporting an outside case of 
iron, or any other suitable bag leaving sufficient space for the exit of 
smoke and gases; this case may le use of to the boiler. This 
boiler may also be horizontal, and the tubes or receptacles of heat in it may 
be either vertical, or horizontal, or inclined vertically or horizontally, or 
there may be a combination of any or all of these positions. 
797. C. Barrustemy, Bush-lane, London, “‘ Using vacuum as a motive 
' the means by which the same is effected.” —Dated 28th March, 
This invention consists of a motive power produced by means of bars and 
tubes with waterproof extensible caps, acting in still or running water. The 
patentee designates the machine a ‘* bar wheel.” 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
= Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
NESS, 

171. E. Apsort, Manchester-street, Manchester-square, London, “ Steering 

ships, de. ”—Dated 24th March, 1860. 

For the purposes of this invention the rudder is hung and caused to 
move on a horizontal or nearly horizontal axis, in place of the pintles or 
axes at present used ; it is desirable that the blade of the ruader should not 
be wider than the rudder post. The steering of a ship or vessel is effected 
by inclinin vd the lower part of the rudder beyond the wt rene pow more or 
less, acco! — to the extent the rudder is for the time d to act.— Not 
proceeded 





Ciass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
75% R. Harrison, D. Ash wortH, and J. Lorv, Burnley, Lancashire, “ Pre- 

paring, spinning, and twisting cotton, d&c.”—Dated 23rd March, 1860. 

This invention re ates to that lescription of machinery employed for pre- 
paring, spinning, and twisting cotton and other fibrous substances known 
as the slubbing frame, the roving frame, and the throstle, or machines of such 
a class <— spindles requiring lubrication, but is more cularly appli- 
cable to the throstle for spinning. The invention is — forthe purpose of 
oiling or lubricating the interior of the bolsters or bushes in the copping 
rail in which the spindles revolve, and consists in the employment of an 
extra rail placed above and at a slight distance from the copping rail or 
fey, Ae rail, so as to sup rt the bobbins and cloth, or drag washers away 
from the said co copping rail, so that the bolsters therein may be oiled without 
oiling the bobbins and Sn, the wey rails are connected by studs or pins 
at certain intervals, so as to "rise and ali together as required, forming one 
copping rail.— Not proceeded with, 

755. C. Asnwortu, Fairfield, Lancashire, ‘‘ Power looms.”"—Dated 23rd 
March, 1860. 

This invention relates more particularly to such looms as are employed 
for weaving a certain description of fabric known as ‘‘ Turkish to weling,” 
which fabric has a looped or surface, but it is also applicable to 
looms wherein two or more t kinds of fabric are required to ry 4 
woven at in in the same piece. The invention is iy 
for weaving a border or tab at each end of the towelling of a different 
description to the general fabric of the piece, of an ornamental character, 
asa “satteen” stripe, for example. The improvement consists in the em: 





double row of pegs. 
758. W. E. Newton, Chancery-lane, London, ‘‘ Looms.” —A communication.— 
Dated 23rd March, 1860. 

This invention relates to certain means of simplifying the construction, 
and thereby increasing the efficiency of power looms, om | consists mainly in 
constructing power looms in such manner that the ordin “beat up,” 
also the “ | pypn de motion "of the shuttle, are dispensed with, and a fixed, 
in place o' reed is e! yed in combination with a peculiar 
construction of shuttle which is moved by a peculiar arrangement of appa- 
ratus. This invention cannot be described without reference to the 
drawings. 

759. z B, Seer, Frome, “ Sizeing and drying yarns.”—Dated 23rd March, 


mist invention consists in sizeing and preparing the yarns in the -, 
spool, bobbin, or nap, or as the yarn ~—— from the spinning machine, 
has been found that under ordinary circumstances ten utes will be 
sufficient to perfectly saturate the yarn, after which the frame containing 
the spools, quills, or naps, is lifted out of the f- vat, and the yarn is then 
transferred to another frame which is placed in a hydro-extractor for the 
purpose of driving off or expelling the superfluous water. The yarn is then 
placed in a stove or steam closet and left there until sufficiently dry for 
use, 

761. S. C. Lister, Manningham, York, “Carding and preparing machines.”— 
Dated 23rd March, 

This invention consists under one modification in so arranging and con- 
yao | carding engines that each worker shall be stripped ap ie back of 
the teeth of the next worker. This is readily done by removing the strippers 
and placing a series of workers close together, so as to touch, and as each 
worker moves in the same direction, the back of the teeth of one worker, 
strips the fibre from the back of the teeth of the other; the last worker 
on the cylinder is stripped by the one before it, and the fibre is delivered 
from worker to worker until it is neem by the first worker. 

777. J. RONALD, Liverpool, * * Impr in ry Sor the spinning of 
Pp, fax, manilla.”— Dated 26th March, 1860, 

This iebantion consists of a revolving, rectangular, or p suitably shaped 
frame, one end working upon a fixed hollow trunnion, and receiving motion 
at the Boag! end through a driving shaft, and which in some cases = 
patentee prefers to form hollow (for reasons hereinafter explained), u 
which suitable dsiving pulleys are staked, or by means of other conv: ae} 
mechanical equivalents. The hollow trunnion is fitted on its inner end with 
a fixed bevel toothed collar, into which is geared a toothed wheel, staked on 
to the end of a short transverse shaft, which extends through one side of 
the rectangular or other age shaped revolving frame, and carries on its 
outer end a small spur wheel, which gears into another toothed wheel on the 
end of a transverse shaft which extends across the e rectangular or other 
suitably shaped revolving frame ; and at the centre of its length it is 
vided with a grooved pulley, over "which the yarn passes as it is spun. This 
transverse shaft is fitted within the frame, near one or both ends, with a 
grooved driving pulley for giving motion to a yarn bobbin through a 
driving band or bands. ‘Th The yarn bobbin is mounted transversely within 
the revolving, rectangular, or other suitably shaped frame, with its axis 

llel to the shaft upon which the driving pulley or pulleys are mounted. 

This last-described bed transverse driving shaft may be fitted near one end with 
a worm motion, for the purpose of giving motion to a lever which carries a 
guide for se the yarn to be wound = ually on the bobbin. In some 
cases the patentee prefers to use the double screw yarn guide motion, in 
place of the lever guide described; or he makes use of certain mec! 
contrivances placed mainly in rear of the take-up bobbin, as hereafter 
described. The fibre to be —_ is supplied by hand or otherwise through 
the hollow trunnion on which the revolving frame works, the twist — 
ay into the fibre by the rotatory motion of the frame. The yarn, when 

formed, passes over the ved wheel (or .. lieys, when more than one 
are used, on the shaft (or s! ) which extends across the revolving frame, 
and is then carried through the guide eye on the end of the guide; or the 
yarn may be first carried over a second loose grooved pulley. placed at the 
rear of the first-described grooved pulley, or other suital le mechanical 
equivalent, and is then wound upon the take-up bobbin. 
799. RR A. DE MANIQUET, Paris. “ |e doubling, twisting, and spinning 

silk, cotton, dc.”—Rated 28th March, 1860. 

The patentee claims, 7 the preparing the slivers or strands to be 
twisted, in such manner tt they shall receive an equal number of turns 
through the entire length of the twist, as described. Secondly, the manu- 
facturing a continuous regular twist, although the slivers or strands may be 

irregular, and without destroying the —— of the yng and without 
unravelling it, as described. Thirdly, t ar 
machinery for instantly stopping the motion of a psn oy or bobbin 
without stopping the whole system, as described. Fourth! - No application 
of leather, xin, cloth, caoutchouc, or other suitable mate: to the friction 
rollers, as well as to the bobbins, in spinning, doubling, and winding ma- 
chines, and in fitting the side packings with points or pins, in the manner 
and for the pu described. ily th the employment of collars fitted to 
the driving shafts for jae menggne A throwing out of = — the wind- 
ing, or the spi escri 
Sixthly, the construction of an uae apparatus or opie, | for winding 
and unwinding, as described. a the general arrangement of ma- 
chinery, as described with ref to the dr g3. 

802, J. Leonarp, Sise-lane, London, * Apparatus used when weaving.”—A 

communication. —Duted 28th March, 1860. 
This invention has for its object improvements in apparatus used when 
——* and is applicable when weaving fabrics where chenille weft is 
mployed, but such apparatus may also be used when weaving with other 
t. For these purposes, in lace o of employing ordinary hedailes, such as 
heretetere used for opening between the warp threads or yarns for 
the introduction of the weft, a peculiar arran; mt of apparatus is 
employed. This arrangement of apparats consists of a series of circular 
dises, formed with teeth around ir periphery, o! of which discs is 
supported by a suitable frame; in po disc two holes are formed for the 
few 4 of two of the warp threads or yarns, the two holes being equidistant 
rom the centre of the disc, The frames which support the discs are formed 
in such manner that the discs may readily rotate therein, 
810. J. Houpen, St. Denis, Paris, ‘‘ Preparing and combing wool, &c."—Dated 
29th March, 1860. 

This invention relates to a previous patent dated 23rd February, 1852 
(No. 13,977). In carrying out the present i the p proposes 
to em ploy segments of combs, or a circular comb with one or more rows of 
teeth, Snelde of the dise, in addition to that outside the disc, which, by aid 
of suitable guides, will enter the —o slivers to be combed at different 
points in the length of the fibre. e proposes to employ in the working 
combs fine flat teeth, by which facility . obtained for the use of teeth of 
greater length, as compared with round fine teeth, and he applies such comb 
teeth in an endless chain or belt, moving so that the teeth enter the fibre at 
an angle, say, of about 45 d He proposes to employ two or other number 
of combing agents, such as already referred to, to clean the fibre projecting 
in the form of a circular —- or fringe, the one working from above down- 
wards, and the other working from below upwards, by which means both 
sides of the fringe of the nap will be cleansed. The invention cannot be 
fully described without reference to the drawings. 

812. B. Coopgr, Frome, ‘* ~~ and beaming yarns preparatory to weav- 
ing. "Dated 29th March, 

In carrying this invention into effect, the yarns, after being sized and 
dried, or = for warping and beaming, either by an improved process 
invented y the present inventor, for which a patent was granted on the 
23rd March, 1860 (No. 759), or in the ordinary manner, are wound direct 
from the spool, nap, or quill prepared by the improved process of sizeing 
above referred to, or from the ordinary hanks of spools. Instead of winding 
the yarns on to the beam, they are wound on to collars made of metal or 
other suitable material, and which are capable of being lengthened or 
shortened, according to the number of threads required to be wound thereon 
within a given width or space. These collars are provided with side flanges 
of suitable le depth, and made in such a manner as to be capable of 
slidden on to the warp beam one after the other, 80 as to combine any re- 
quired number of collars on one beam, g to the i ded width of 
the cloth to be woven. In order to prevent the collars from turning on the 
beam independently of each other, they are — internally with teeth 
or studs, which fit in a — groove made from end to end of the 
warp beam.—Not proceeded with oi, 
813. J. Monks, Bethnal. green, Aovien, « Chenille.” —Dated 29th March, 1 

to this one of the principal parts of the mechanism is 

a vertioal p dnthe spindle, round which the silk or other fibre to form the 
pile is wound, the silk being d d from a bobbin by @ 
travelling guide, and lapped or wound on the spindle by its own ro' 
Surrounding this spindle is a cutter frame, which 1s fitted with spring 
pressers, and between these fixed knives are set. The frame may have any 
given number of these pressers and knives, to the of 
spind The spindle is formed with parallel grooves corresponding - 
— to the pressers and — which are ope 

grooves. Down the ves,{which stand whom spring 
ad, a binding thread or wire is conducted previous! 

ey abe and on the cutter frame are fitted Tobbine to 
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the 
threads which pass in front and back of the coiled pile thread are conducted 
down to their respective flyers, and the rotation of the flyers will cause the 
binding threads to secure the loose filaments of silk, and convert them into 
chenille, which will pass down, and be wound upon the bobbins of the re- 
spective flyers. When the spindle, with the coiled silk thereon, has moved 
a given ice down, s0 as to produce a given len; of chenille, the 
spindle frame will ascend again, and allow a fresh supply of pile thread to 
accumulate or be wound on the spindle, and the sone = 
repeated, the bobbins at the same time giving off a continuous supply of 
binding threads. By indenting the periphery of the central by 
turning rings thereon, or helical lines, the form of chenille may be varied. 


816. E. B. Sampson, Stroud, “* Condensing apparatus of carding engines.” — 
Dated 29th 


larch, 1860, 

This invention has for its object imp ents in densi paratus 
of carding engines. For these purposes the separate slivers are doffed from 
a single doffing cylinder, and they are received on to an endless apron, 
carried by two rollers, and they are pressed on by a third roller, as hereto- 
fore ; but in place of using the ordinary comb or combs, two sets of blades 
or doffing are fixed on a single bar or rail, such blades being fixed in 
two lines, one above the other, and the separate blades are set alternately 
on the upper and lower line across the machine, so that the succeeding 
slivers are doffed from the doffing cylinder separate from each other, and 
alternately at a higher and lower elevation. The slivers, ss they come on to 
the endless apron, pass under and are pressed on by a roller, which rests on 
the roller which carries the apron nearest the end on which the slivers are 

received, and this roller receives motion from the roller and apron on 
which it rests, — Not with. 

818. J. BucHANAN, Glasgow, ‘‘ Imp is in the ufacture and finish- 
ing of heddles or heads for weaving, and in the machinery or apparatus 
employed.” —L'ated 29th March, 1860. 

The patentee claims, First, the general arrangement and construction of 

hinery or apy ‘or facturing and finishing les or healds 

for weaving as described. Secondly, the system or mode of arranging and 
constructing the movable needle boxes and needle holders of heddie making 
machines, in which the needle boxes are adjustable as regards their distance 
asunder, s0 as to be readily altered to suit different depths of heddles. 
Also the mode of imparting the required ip ting t to the 
needle holders by means of a link motion or any mere equivalent therefor. 
Also the mode of arranging and constructing the needle box with holes at 
the front end, so that the needle may be shifted up or down without altering 
the needle box, as described. Thirdly, the mechanical arrangement for 
actuating the ring on the mesh stud, or any mere equivalent for the said 
mechanical arrangement. Fourthly, the mechanical arrangement for keep- 
ing the “‘ count ” of the heddle during the manufacture thereof, by means of 
a coloured thread, which is caused to be worked into the heddle at pre- 
determined intervals, Fifthly, the system or mode of —s or varnish- 
ing heddles by means of the hinery or ap tus shown in the drawings, 
in which the heddle frame traverses in a horizontal direction to and fro 
beneath the brushes. Sixthly, the system or mode of arranging and con- 
structing machinery or ap tus for finishing or varnishing heddles, in 
which the brushes for distributing the varnish and polishing the t eddles are 
caused to move in horizontal planes, or nearly so, uver the surfaces of the 
heddles, and at the same time having a rotatory motion imparted to them 
by means of the mechanical arrangement described. Seventhly, the system 
or mode of finishing or varnishing heddles, in which the leaf or leaves of 
heddles are d d horizontally, and passed between rollers or other 
varnish distributing surfaces supplied with the coating material, and heated 
or not, which arrangement of distributing surfaces ensures a more even 
and uniform distribution of the coating material. 

827. S. B. HaskarD, Wollaston-street, Nottinghamshire, and J. and E, DBan 

‘ord, ** Machinery for the manufacture of looped fabrics.” —Dated soth 
March, 1860. 

This invention consists in the arrangement of a face plate or verge which 
is fixed, and a comb plate in which are needle slides, carrying needles which 
stand in a vertical position, and are moved up and down, as required, by 
means of a bolt bent the required shape, the bolt being secured to a bar 
having a horizontal motion imparted to it from right to left, and vice versa. 
A thread carrier is secured to another bar, also having a horizontal motion 
to the right and left, or vice versa, the thread ers having a p! 
length of lead given them. The bar which supports the thread 
also carries a bolt of a similar shape to the one before mentioned, for the 
purpose of moving the sinker bits which lie horizontally in combs which 
are screwed to a capable of being regulated by star screws, so as to form 
the loop the depth required. To the bar which carries the bolt are attached 
arms which support a small plate, which lands the work over the needle 
beards ; under the bar that supports the sinker bits is placed a presser plate 
the len of the machine, against which the needle beards are drawn down 

the bolt last above mentioned. In the manufacture of ribbed fabrics the 
patentees use, in addition to that which is hereinbefore described, a bar 
which carries combs in which the machine needles slide horizontally from 
back to front, which are actuated by a similar bolt to that before men- 
tioned, and to which is attached a bar; a landing plate is secured to the 
bolt bar for landing the machine course, the whole of the several bars being 

m by cams. 

828. R. Lakin, Ardwick, and J. Wain, Manchester, “‘ Spinning and doubling 
cotton, &c.”—Dated 30th March, 1860. 

This invention is applicable to the machines of the kinds known as mules 


























and twiners, and consist in, First, an improvement in the copping motion 
or apparatus by which the movement of the faller wire is so as 
to give the required form to the cop. In this improved one end 


of a bent lever travels in the upper surface of a fixed incline or shaper rail 
of the uired form, and the other end bears upon the lower surface or 
edge of a sharper plate, to which it imparts a vertical motion, the action of 
the lever in the si P being determined by the form of the fixed 
incline. The sharper plate, in addition to the vertical mution so given, 
receives the usual lateral motion by the ord means. The faller wheel, 
rack, and sector (when these are used to convey the required motion to the 
faller), are connected by means of a piece which swivels on a stud, and 
passes through a slot in the rack, being kept in place _— or pieces 
projecting beyond the slot on each side of the rack. e piece passing 
through the slot in the rack supports and guides it, and, ig free to 
swivel, it allows the rack to move kwards or forwards, at the same time 
ae the teeth of the rack in contact with those of the faller wheel. 
Secondly, improved means of diminishing the rebound of the carriage when 
going into gear at the roller The patentees attach to the headstock, 
or other stationary of the machine, one or more catches so arranged 
that, on the coming in of the carriage, the catch or catches may take hold 
of the tin roller shaft, or other convenient shaft in the carriage, and thereb: 
diminish the rebound of the carriage, and keep it near to the buffers un 
it is about to run out, when the revolution of the shaft detaches the catch 
or catches, and liberates the carriage. Thirdly, improved means of reducing 
the strain on the winding chain, the band which draws in the carriage, the 
ratchet wheel and click, and other parts connected with winding the 
on the spindles in self-acting mules and twiners, by causing the wind- 
Z on to be effected in part from another source, For bee ee 
employ a separate driving strap to cause motion to be communicated throug! 
the intervention of suitable pulleys or other agents to the run shaft or 
other convenient part, so that a portion of the winding on is effected by 
this means. Des of a strap, motion may be obtained by gearing from 


the headstoc! 





Ciass 4.—AGRICULTURE. 
Including Agricultural , —_— Implements, Flour 


815. N. and R. Surru, Thrapston, Nottinghamshire, ‘‘ Haymaking machines.” 
Dated 29th March, 1860. = es 

For the purposes of this i tion the patentee secure the spur driving 
wheels at either side of the machine to a stud axle. The outer ends of 
these axles are coned to receive the travelling wheels, and they work in 
tubular sockets or projections formed or cast on the “‘ heads” of the ma- 
chine. The travelling wheels are secured in their proper places on the stud 
axles by binding nuts, so that by simply the binding nuts the 
travelling wheels can be removed when required, without disengaging the 
toothed gearing, whereby the working parts of the machine are actuated. 
The tines are mounted in pairs u separate tine bars secured to radial 
arms (made by preference of tu iron). The tine bars with their tines 
are so arranged that they shall range diagonally with each other across the 
machine, instead of the tines being arranged in a line or row as heretofore. 
The object of this arrangement of the tines is to prevent the hay from being 
lifted in large quantities at a time, by several tines being brought into action 
simultaneously as heretofore. The effect of the improved arrangement 
will be to distribute the hay more perfectly than is done by the present hay- 
making machines, and the expenditure of power in =d. + the machine 
will be more eq d. The p 
the tines in position 
on tines carried b 





ing 
7 A Co 

arranged a spring from one 

act ? the bar in advance thereof. The tine 

hollow with open ends, and is affixed to the “heads” b 

were — fit bad sockets cast in the heads. On this 
are loosely mounted, and they are raised and lowered in the ordinary 
Saamr ty the aid of « quadrant fixed to the side irons, and gearing into a 
on carried by a shaft which passes through the hollow tine shaft. A 
aes € on this inner shaft gives motion to the pinion, thereby causes 
move over the quadrant face, and raise or lower the tine 60 as 








to the tines near to or further from the ground, as is well known in 


F 


will 
lubricate the work parts of the machine, a 
—— Figt ds -4-.—T 

pinions. 
. G. CrossKiL,, Beverley, “ Reaping and mowin, 
qin invention consists, Fire & aihering ee delivering the : 
is invention co! a e for corn 
or other crop after it is side of the machine, je to 
nes which are propelled by horses following them, as 


crop to 

q bpd hen - Dip AS at peed Lo 
reaper hy mon or other suitable machinery, 

direction y a sheave or pulley runn in @ groove 

le of delivering the 

to suit various crops. 


drivin, 
is gui n 
of the necessary form. It is 80 as to 

sheaves from the machine at longer or shorter interv: 





Ciass 5.—BUILDING. 
Including Brick and Tile Machines, Bri iles, Drain Pipes, and 
House Fittings, Waretay: Ventiloteny, $e. 
728. Ed. Brown, Norwich, Norfolk, “ Window sashes, &c."—Dated 20th March, 


This invention in window sashes and frames consists in constru 
them as hereafter described. The beads or Ided stops ted wit! 
the sill and the ae 3 of the outer casing are bevelled, as also the lower rail 

the bottom and the top rail of the upper sash. The bottom rail of 
the lower sash, the top rail of the upper sash, and the meeting rails and 
styles of the same, are all formed with a ve or grooves for the reception 
of a stuffing or packing of cloth or other suitable textile fabric or leather. 
The sashes should fit loosely except at the wedged portions of the bottum 
rail of the lower and top rail of the upper sash, so as to guard the packing 
from great friction. hen, however, the two sashes are fastened by a 
screw, bolt, or other sash fastening, the packing surfaces are brought into 
contact with the respecti pposed to them, and an air, dust, and 
water tight window sash is the result. For doors and French casements the 
patentee forms the rebated portions of the jambs and inner beads on the 
same for hanging, with a water groove to the outer bead. He forms a 
water bar and iron plate as projecting surfaces on the doors or casements, 
and he makes the grooves for the reception of the pas on the outer 
side of the bottom rails next to the water bar, as well as on the sides and 
head of the frame or jambs. invention {s — to old as well as 
to new sashes, frames, and doors, and the ing may be inserted in 
grooves made in the sashes, frames, and doors, or they may be inserted in 
beads or strips of wood which — | be slidden in grooves formed for their 
reception in the sashes, frames, and doors. 


791 M. CRAUFURD, Kinson Clay Pottery, near Poole, “‘ Blocks or bricks for 








purposes.” —Dated 27th Ma: 
The patentee pro; to form the pieces of which a building is com 
of any superficial 


or area that be required, but in a tubular form, 
the thickness of the being proportioned to the pressure to be sustained, 
whereby the amount of bearing would be obtained with a great 
saving of the material employed, and instead of trusting, as at present, to 
that and the use of mortar to prevent any slipping of one over 
another, he makes openings in the inner sides of these tubular p: into 
which other pieces of any convenient size or shape may be ii and 
arranged, always so as to intersect the junction of two or more of the exter- 
nal pieces, so that it will be impossible to move one of these from the other 
without taking out or breaking the inner tie or ties. 


Ciass 6.—FIRE-ARMS., 


hs ing Guns, Swords, Ci 8 G , Zi 
sued ee ye ad 


762. J. Deane and J. Deans, jun., King William-street, 
Breech- ing flre-arms. 





London, and W. 
."—Partly a@ com- 


Harpina, Forest-hill, — ox 


munication.— larch, 1860. 

This invention has for its ob; improvements in breech-loading fire-arms, 
and is more especially applicable to for sport —— where it 
is desired to project several shot or bullets at once. For purpose the 

avsem of small hexagonal 


barrel of the gun is com ~ 
which depends upon 
dime 3 the bores of the Gesels desired, be rifled. ‘The 
same time ; res t 4 . e 
~y constituting the barrel 
of the gun, is strengthened by being fitted into and fixed in a metal ring or 
ferrule, which embraces the whole circumference of the breech end of the 
of the gun. Between the breech end of the barrel of the gun, and 
which bes bored through it passages that correspond with the reepsotivé 
e ve 
bores of the assembled barrels, This movable plate is for the purpose of 
containing the shot or bullets. The back of this plate rests against the 
breech plate, which has holes or chambers bored in it, corresponding with 
the passages in the movable plate, and with the respective bores of the 
assembled barrels, constituting the barrel of the gun. Each of the holes or 
chambers in the breech plate is of sufficient th to contain the requisite 
charge of powder for propelling one of the lets. All the holes or 
chambers in the breech plate are made to communicate with one another, 
so that all the charges will be caused to expiode when one is exploded. 
The barrel of the gun may be connected to the breech plate by forming on 
the exterior circumference of the metal ring or ferrule embracing the breech 
end of the barrel of wh my a screw thread, to take into a female screw on 
the interior of a metal tube or cylinder projecting beyond the breech plate, 
segments of each of the screw threads being cut away in such manner that 
the barrel may slide up to the breech p! (the segments of the le 
screw on the end barrel then passing between the segments of the 
female screw), and be securely locked in ition by being 
a partial revolution. This arrangement for connecting the barrel 
breech has before been proposed, but, in of 
be entirely detached from the rest of the 
connect the barrel to the breech by h 
tube or cylinder projecting beyond the breech plate a short bar, and con- 
ing the barrel to this bar in such manner that the barrel can slide 


directly to the 
is hinged to a sliding piece which is capable of sliding 
or cylinder. In place of connecting the barrel to the 
screw, as described, the ring or ferrule embracing the 
may at its under side be hinged to the underside of the breech plate. 
824. <. pou and G, Payne, Truro, “ Gunpowder.”—Dated 30th March’ 
This invention relates to the manufacture of a white gunpowder by the 


use and mixing together of certain ingredients in proportions which the 
They use the following 





ig , powder, w 

tages over the gunpow use, it bein, 

more powerful in its action. The piece from which ie fe Seed con never got 
foul, as it leaves it perfectly clean, and it does not create any unpleasant 
smell as with the powder in ordinary use. 


Crass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Uj; , Ornaments, Musical Instru- 
aunt, Lente Manufact Articles of Dress, &c. 

787. C. Gruuesrin, Mi , “‘ Bedsteads.”—A communication. —Dated 27th 


March, 1860, 
According to this invention, the side rails of the bedstead are divided in 
or near the centre, and the divided parts are hinged to the head and foot, 
so that they can be folded down in a compact manner for removal, and 


Jest, 





easily thrown open on the hinges for setting up, and by the aid of a dove- 
= or centre —_ be connected or disconnected with ease and facility. 
—Not p ith. 


807. G. Haseutine and J. A. Kxiaut, Symond’s-inn, Chancery-lane, Lon 
“* Spring bed bottoms.”—Partly a communication.—Dated 29th Mar, 


This invention consists in the application of india-rubber webbing, or 
co! 7 Ale Seen ee eae, & orm 
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ha pa rye eben hich 
motion, ew wi 
mentioned. abere the om ge Sr ney ee 
of containing from 20 st. to flour. 


TO ced th ‘March, — ete 
let . 

The details of this invention are exceedingly elaborate. The patentee 
claims, First, that chloride of lead and subacetate of lead will decompose 
Sect: “gescaaip, the wheko retary proces oe ost Sorte fer te purpose 92 
lead. Secondly, whole ro as © purpose 
—— , oxychloride of | from chloride of lead and subacetate 
of lead, oi to be eT learn 

manufacture of oxychlorid manner 
pe omposition of subacetate of lead by chloride of lead or 





rmed 
Pourtatic —Complete specification. 


763. G. K. Snow, Watertown, Massachusetts, “‘ Improvements havii 
to bookbinding, 
23rd March, 1 


and the folding and pasting sheets of paper 
This invention consists, First, in folding a sheet of paper with back 
and into two connected signatures bein their connection om 
between the front edges to be trimmed, so that the connection may be 
trimmed or separated with such front edges while they are being trimmed 


r— 








by the usual process. The next part of the invention cons of a machine 
for folding and pasting paper in manner as descr The | 

cannot be described hout ref to the ing’ plete specift- 
cation. 

766. J. Dats, Manchester, “ Imp ts in the prep ion of a coli ng 





that 
red colour. Secondly, precipi! a“ 
of barwood, emwent, and peg: SE 
768, J. Inauis, Glasgow, ‘‘ Artificial fuel.” — Dated 24th March, 1860, 

This invention consists in mixing together, by preferenge in equal por- 
tions, human or animal excrements, any kind of wood in the form of chips, 
sawdust, or shavings, and common beat or crushed small.—Not pro- 


772. J. Buacksury, Baton, Derbysh: “ Improvements in the manu 
oe poo my and in tron castings."—Dated 24th 


Sacture 
March, 1 

The patentee claims the employment in the manufacture of iron and 
steel, and in making iron castings, of phosphorus, 
or their oxides, with or without alumina, or other sui clay, in manner 
and for the purposes described. 

773. J. H. Jonnson, Lincoln’s-inn-telds, London, “Colours for dyeing or 
printing.”"—A communication.—Dated 24th March, 1860. 

This invention consists in a process for the production of a new colour 
from indigo, which colour the inventors term “purple blue,” and is 
applicable to the dyeing and printing of fabrics. 

775. C. Martin, Isleworth, and W. Prwopine, Borough-road, * Im- 

P ts in the facture of paper, applicable also to the manufacture 

of hats, Sonn, cay, GAS caries erie of Gey ont ater 

eee apparel, furniture, boxes, ornaments, &c."—Dated March, 

This invention consists of a novel and improved method of making 
when in the 





by passing the or usual way, or 

mA on Apt dh air-tight cylinder of suitable diameter and width ; con- 
nected to its centre, by means of a hollow shaft or spindle, is a vessel or 
vacuum chamber, in w! 


ing upon it. The outer t 

finely ‘orated or wire covered with flannel, or other suitable 
1, on to which, as it revolves, the pulp or other material used is 

allowed to flow, and the liquid is by the vacuum before 

Santas Ge ep a proper state to be conveyed on to drying 

cy —Not p 


, in eee an aes, ee, 

of coal tar, as described. And he also claims the the 

breeze, or cinders, when manufacturing coke, as descri 

792. I. M. CuarKe, Massachusetts, eae far Gamal ee 
lp used in the manufacture of paper."—A icati Dated 4 


This invention consists in an improved poly mating and sizeing engine 





ne 1b. at the utmost, 

. Or , or, ui 

uric acid, to the ewt. of 
y stated with reference to acid of 

gravity of 1°8. 


804. R. H. Counyer, Beta House, Regent's Park, London, ‘‘ Pulp for paper, 
papier , &e.”— Dated 28th March, 1860. 

This invention relates to a former patent (No, 564), dated oe ee. 
1860. The tee claims, First, the combination with his “receiver” of 
revolving holiow shaft carrying agitators, brushes, or such like 
acting and mounted thereon in the 


H 
g 
& 


steam, and other fluids ; Fourthly, the combination 
processes bed for the manufacture of under the first head of this 
, that is to say, the employmen the revolving agitators, and 
receiver with its other darngent Se Se See 
Stee Endh end nakaioh Gaunt ene it fluids ; also during and 


nm of 
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THE ENGINEER. 





Ocr. 12, 1860, 








Crass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Mugnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §e. 
164. H. V. Puysicx, North-bank, Regent's Park, ‘ Electric telegraphs.” — 
Dated 24th March, 1860. 
This a be described without reference to the drawings.— 


Not 


Ciass 10,.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
705. J. ReYNoups, jun., New Segine. Soho, London, “* Manufacture of 
wire or metal netting.” — 16th March, 1860. 
The patentee prepares wire for the manufacture of netting of this descrip- 
tion by first bending the wire at intervals, viz., at the points where the 


crossings will fall when the wire is made up into netting. He makes these 
bends of such a form that the wires, when crossed, have the same ap} ce, 
and are as firmly held together, as when the wires are bent in the act of 


oge 

peas Gem one round the other as heretofore. This method of manu- 

uring twisted wire netting enables hard wire to be used in the manu- 
facture. He thus produces a stiffer net than that which is made in the 
manner heretofore practised, as when twisted wire netting is so made, 
annealed wire is necessarily employed. The ar t of the hanical 
parts of this machine may be varied so long as the principle of its action is 
maintained, which consists in giving to the wire each time it is fed forward 
at intervals two nearly right angle bends, by an instrument forcing it 
against suitable stops, and subsequently A. A a curve to the portion 
— the two bends by an instrument caused to press on the wire at this 
point. 
706. W. N. Winson, High Holborn, London, “ Floor sweepers.” —Dated lith 

March, 1860, 





by girder frames. On the top of the side walls or hollow chambers steam- 
wer ma’ placed, for the purpose of discharging the water from the 
| steed portions of the apparatus; for the se of performing other 
work or operations in connection with the dock, such as raising, lowering, 
hauling, or removing materials, and other similar operations, and also for 
working air-exhausting and air pressing pumps, as well as those for the 
raising and discharging of water. 
747. D. Mutuarp, Liverpool, ‘* Sewing 
22nd March, 1860. , 
This invention cannot be described without reference to the drawings. 
748. G. T. Perpz, Peak-hill, Sydenham, “ Thin sheet lead coated with tin.” — 
Dated 22nd 


2 March, 1860. 

The thin sheets of lead herein referred to are obtained by cutting from 
the outer surface of a mass or cylinder of lea, and the patentee proposes 
to utilise the fresh unoxydised surface of the thin sheet lead so obtained, to 
deposit thereon a continuous, unbroken, and adherent coating of metallic 
tin by means of the electroplating process. 

749, Vieurs, Round Hills, Ashton, Birmingham, “‘ Treatment of paper or 
ca such paper or cardboard being used for cards, wrappers, or 
boxes for exhibiting and holding small articles usually sold on cards or in 
boxes.” ~ Dated 23rd March, 1360. 

It is a common practice with the manufactures of small wares, such as 
pens and penholders, buttons, hooks and eyes, and a variety of small faucy 
articles, to card, pack, or put them up for sale in closed and frequently sealed 
paper boxes or wrappers. And the object of this invention is to so make 
or form such boxes or wrappers (according to the quantity they may be 
required to hold, and the description of articles to be placed in them) that a 
sample or specimen of the same may be safely placed on the outside, in such 
a@ way as not to be injured by the pressing together of such boxes or 
wrappers, and yet to be capable of being removed or applied with conve- 
nience. And as the articles required to be so put up or boxed greatly vary 
in their shape, form, and character, the i to be exhibited the 

t purposes placing in the most convenient part of such boxes or 





hines.”"—A ication.— Dated 











This invention consists in the use of a cylindrical brush, lina 
box running horizontally over the floor in which the brush acts, by its own 
weight only, in one case or form of the apparatus ; but in the second it 
either acts by its own weight, or is pressed down at the discretion of the 
operator. 

718. J. H. Jounson, Lincoln’s-inn-flelds, London, ‘‘ Apparatus for controlling 
ry horses."—A communication.—Dated 17th March, 1860 

This invention relates to a peculiar construction of bit which is capable of 
acting either as an ordinary bar bit, when the animal is gentle, or as a 

werful check, when he is refractory, as the possibility of his holding it 

tween his teeth is entirely prevented. This improved bit resembles in 
general appearance an ordinary bar bit, and its effect is in every respect 
equivalent thereto, except when the reins are pulled with considerable 
force. The bit is composed of a single slender bar, or two slender bars 
—— in the middle inside the animal’s mouth, and enclosed in both cases 
ide an external bar or bit of the ordinary size, which is channelled or 
grooved to receive the inner bit above referred to. When the inner bit is 
made of one bar, it is connected by helical springs at each extremity to the 
cheek pieces, which are secured to the outer bit, and is thus retained in the 
- Outer as in a sheath, so long as the pull upon the reins does not overcome 
the force of the springs, the inner and outer bit acting together as an ordi- 
bit. But should the animal become restive, and seize the outer 
bit between his teeth, the inner bit is brought into action by a strong pull 
of the reins, and as it is thinner than the outer bit, the animal cannot 
possibly hold it between his teeth so long as the outer bit is in his mouth. 
—Not proceeded with, 
734. W. Spence, Chancery-lane, London, ‘‘ Sewing machines.” —A communica 
tion.— Dated 21st March, 1860. 

This machine operates with a single thread, and has combined with it an 
Antermittent feed, by means of which the cloth is moved forward only at 
‘each alternate stroke of the needle. The feed is worked by a double cam in 

order to produce this effect, by which means a peculiar kind of stitch, here- 
inafter referred to, is formed. The thread is held firmly, except at the 
moment when the needle is at its highest position, by means of an arm 
worked by the needle beam, so as to check the delivery of the thread, 
except when the needle is in its highest position. By turning an arm back 
so as to cover a portion of the cam, the feed is made to operate et each 
stroke of the needle, ‘The looper has a stationary shield to keep the thread 
from being misplaced in the formation of the stitch. With the looper and 
* other parts there is combined a vibrating shield, for the purpose of «ssisting 
in preventing the misplacement of the thread in the formation of the stitch ; 
also a lifter for lifting the loop, and thus facilitating th tion of draw- 
‘ing it home The looper has combined with it a stop or stationary hook, for 








the purpose of turning the loop in a peculiar manner, in order to produce 
another kind of stitch hereinafter referred to. This hook is fixed at the 





lower part of the machine and extends uy " ig 
consists of a piece of metal, doubled and hoisted into the required form, by 
- which not only afiem, but also a felled seam may be turned. The resistance 
to the delivery of the thread is increased during a great portion of the 
«rake of the needle by means of an intermittent tension combined with 
«her parts of tae machine, thereby practically confining the delivery of the 
thread to a certain portion of the stroke of the needle. The thread during 
_ its delivery is confined between two glass discs, and passes round the stud 
on which these discs are secured. The needle is set'to its proper position 
by means of a cavity in the needle, and a projection in the stock on which 
it is set, tie cavity and projection being so arranged with reference to each 
other, and to the eye of the needle, as to insure the turning of the cye into 
the required direction. The driving wheel, or belt, or pulley has combined 
with it a flexible roller for the purpose of preventing the machine from 
turned the wrong way, and also a shield for preventing the dress of 

the operator from being caught thereby. 
787. A. V. Newton, Chancery-lane, London, ‘‘ Bridle."—A communication.— 

Dated 21st March, 1860. 

For the purposes of this invention the bridle rein is connected to the bit 
eheeks or irons at two points, one being at a level or a little below the line 
of the cross bar, and the other at or near the lower extremity of the cheeks, 
The bridie rein is connected to the upper points by the intervention of a 
band of vuleanised india-rubber or other suitable elastic medium, and 
directly to the lower extremity of the cheeks. The elastic band is, however, 
#0 applied, that the position of the rein (at either end thereof) will remain 

so long as the elastic band is not brought to tension. For general use, 

the bridle, will, therefore, act like a common bridle ; but when it is necessary 
to rein in a restive or runaway horse, the extra exertion of the rider or 
driver will draw the slack parts of the rein to tension (the elastic bands 
jelding for that pu ), and thus the rein will pull with an increased 

‘erage, equal to the distance from the upper to the lower point of connec- 
tion between the rein and the bit cheeks or irons.— Not proceeded with. 


740. J. Sraintuorr, Brooklyn, U.S., ‘* Forming a hard shell on a candle at 
the time of moulding the same.” —Dated 22nd March, 1860. 

The First part of this invention consists in a new article of manufacture, 
viz, a cast or mould candle having an exterior cast sheil of wax, adaman- 
tine, stearic acid, or other photogenic material suitable for the exterior of a 
hard candle of a definite thickness, and a filling of cheaper material, or 
material differing in colour or character from the exterior shells, the shell 
being of sufficient thickness to preserve the character of the candle as a hard 
candle, and peeery united to the filling, so that the whole forms a com- 
plete cast or mould candle possessing the external symmetry and inviting 

‘ance peculiar to mould candles, The Second part of the invention 
consists in certain improvements in machinery for making such candles with 
facility, aud at the same time not interfering with the capacity of the 
machine for making ordinary mould candies when constructed in accord- 
ance with the invention, secured by letters patent, granted to John Talbot 
Pitman the 6th day of October, 1857, number 2,556, entitled “ Improvements 
in ——— for making candles and other analogous manufactures, or other 
machines where pistons are errs to force out in a vertical direc ion the 
candles from the moulds.” The Third part of the invention consists in the 
| ae by which the shell candle is made, The invention canaot be 

bed without reference to the drawings. 
742. G. Crawsuay, Gateshead, “ Iron pulleys for winding srom coas pit. 
&c."—Dated 22nd March, 1860. ” ve _ 
Pa invention consists in constructing the rims of such pulleys of cast 
n. 


746, G. B. Rennis, Holland-street, Blackfriars, London, “ Floating plat- 
forms, pontoons, or docks,”—Dated 22nd March, 1360. 

This invention consists in constructing an iron water-tight hollow plat- 
form of a rectangular or other convenient form, of a depth and capacity 
suited to the pu for which it is intended, and in the division of suc 
hollow platform by longitudinal and tr erse bulkheads into any con- 
venient number of aay or chambers. On the upper part, and towards 
each side of such hollow platform, a hollow iron water-tight longitudinal 
chamber is carried from end to end of any convenient form, having an 
nternal capacity sufficiently great, so that the upper part being divided 
rom the lower part by means of an air-tight horizontal division or floor, 
Sufficient floatative, balancing, and supporting power is obtained to enable 
the test of immersion of the whole structure or apparatus to be 
safely effected. The lower part of each hollow wall or longitudinal cham- 
ber is fitted with valves for the admission and exit of water, and the water 
contained therein may be allowed to flow out or in as the structure is 
raised or lowered. The hollow walls or longitudinal chambers, as well as 
the basement or hollow platform or pontoon, are divided into chambers by 
means of transverse water-tight bulkheads, so that by means of valves the 
water may be let out or itted at pleasure in one or several of the 
chambers, thus enabling the base of the dock to be kept in a horizontal or 
level position. Suitable laths of timber are laid along the top, side, or 
floor of the hollow platform or pontoon upon which the keel of the vessel 
is intended to be received, and these are supported by longitudinal and 
transverse girders, thus distributing the weight, so as not to alter the form 

‘ of the hollow piattorm or pontoon. walls are stre' 








wrappers ; and if the articles to be put up consist of two or more parts or 
samples, the specimen exhibited may be so placed as best to illustrate their 
quality aud use ; and he effects this by forming the paper in such a way 
that strong fibrous threads or bands may be laid and stretched in certain 
places of its composition, such threads or bands not only imparting to the 
paper or cardboard general additional strength in the direction in which 
they are laid, but he proposes cutting the top or other suitable part of the 
box or wrapper that such thread, with a portion of the paper with which 
such thread or threads may be imbedded, shall dip the article or articles so 
exhibited, and from the additional strength so imparted admit of such 
articles being handled, removed, or applied without injuring or tearing the 
apparent fragile loop that confines it; and when using the ordinary paper 
of which such cards, boxes, and wrappers are or may be composed, he 
applies a clip or clips made of thin sheet metal or other suitable material, 
and, if of metal, its ends may be so formed as to puncture the part of the 
box where it is intended to he placed, and the part passing through to be 
closed or bent down on the inside, or to have an indented shank or shanks 
formed on it, which shanks pass through corresponding holes to be closed 
or rivetted for securing the clip, and which clip being made of hard metal, 
it will afford sufficient elasticity to yield and spring back so as to allow the 
articles confined by it to be readily removed or applied. 

750. J. P. Jennines and F. 8. Storr, Bradford, “ Sings plates.” —Daled 23rd 

March, 1860. 

This invention consists in introducing a wrought-iron, steel, or other 
malleable framework or skeleton into the body of the cast-iron singe plate, 
by which means the singe plate is strengthened, and effectually prevented 
from cracking or breaking by the heat to which it is subjected when used. 
757. F. C. Meyer, Philadelphia, ‘‘ Machinery for copying ornamental figures 

and forms,” — Dated 23rd March, 1860. 

This invention relates to that class of copying machines in which a re- 
volving cutter is used to impart to a crude object the shape and ornaments 
of a given pattern, and consists in forming on a block or plate of steel, or 
other suitable material, a fac simile of any given pattern, by attaching both 
the block and pattern to a movable table, in such a position in respect to a 
revolving drill or cutter and a stationary tracer point (imparting to the 
table such a continuous pressure towards the points of the tracer and the 
drill, and connecting the table to a system of slides by which it may be 
readily moved vertically and transversely), that the driJl will remove from 
the crude article the exact amount of materials at the points regulated by 
the pattern. The tracer point is so constructed and connected to a stationary 
frame that it may be readily adjusted longitudinally in respect vo the point 
of the drill, and in a line which is central to, or coincident with, the 
rotatory axis of che drill, by which means the varying length of the drill, 
arising from breakage or from the occasional grinding of its point, for the 
purpose of sharpening the same, may be compensated for. On the above- 
mentioned sliding table are fitted two horizontal circular plates, arranged 
to turn simultaneously by the aid of a screw and worm wheels, whereby 
ornamental figures and forms or circular objects, such as ccys, may be 
accurately copied. The sliding table is further provided with anti-friction 
rollers, which are interposed between it and the fixed slide or guiding plate 
upon which it moves. The above-mentioned continuous pressure which is 
imparted to the table in the direction of the drill or cutter is derived frora 
a weighted lever arm and anti-friction roller, or other equivalent device, 
765. H. Harwoop, Birmingham, ** Machinery for the manufacture of buttons, 

é&e.”— Dated 24th March, 1860. 

The hine for the facture of buttons, according to these improve- 
ments, consists of a bed plate and carriages supporting a revolving drum or 
cylinder, upon which drum are fixed, in lines parallel with its axis, rows of 
clutches or chocks to receive the pearl shells or rough blanks of the mate- 
rial of which the buttons are to be made ; a second pair of carriers support 
a slide bed, upon which is arranged a frame carrying a number of spindles 
equal to the number of clutches or chocks in each row upon the drum ; 
these spindles are fitted with cutting tools of tubular form, the cutting 
being serrated, and the tube i ing in di ter from the cutting edge; 
each blank, as it is cut from the shell, passes through the cutters and drops 
out; this spindle frame, with its cutters, being mounted, as before stated, 
upon a slide, is advanced towards the drum carrying the shell, and each 
spindle revolves in its own axis, and motion being communicated in any 
suitable manner, the cutters operate upon the shells and produce a number 
of buttons and blanks. As each row of blanks is cut out, a partial revolu- 
tion of the drum or cylinder presents a fresh portion of the shell to the 
edge of the cutting tools, and the drum being capable also of horizontal 
movement, as well as rotary, every portion of the material is cut up, save 
such part as must be necessarily wasted in cutting circular blanks. The 
blanks thus cut out, if small, often require splitting, which may be effected 
by mounting the blanks in a grooved frame and splitting them with a chisel, 
or by running a band or ribbon-saw through a number of blanks at one 
time. ‘ihe blanks have then to be bottomed, for which operation they are 
to be removed to a second drum or cylinder, similar to that already de- 
scribed, but provided with smaller chocks ; these chocks are furnished with 
springs, which open the chock and discharge the blanks; the tools are 
mounted upon a second set of spindles, similar to the first, each revolving 
separately ; the bottoming cutters are formed each of six separate pieces of 
steel, of triangular section, fitted together, and forming slight toothed 
cutters, which produce a smooth surface. The next operation is facing the 
blanks, and this is done by removing the blanks and re-fixing them in a 
similar apparatus, and employing cutters similarly mounted in a frame of 
spindles to work the faces of the blanks, and whilst fixed for this operation 
the cylinder, with all the blanks, is removed bodily to another set of spindles 
carrying driils, by which the holes are formed ; the drum is then removed 
to the polishing spindles, which are simular to those carrying the cutters, 
but furnished with brushes instead of cutting tools, and the button thus 
polished is completed. 

767. W. E. Newton, Chancery-lane, London, ‘* Improvements in calendars for 
clocks or other time-deepers."—A communication.— Dated 24th March, 1860. 

This invention relates more particularly to the mechanism through which 
the clock ur time-keeper effects the variable movements of the index for 
the day of the month, and the index for the name of the month of the 
calender, which variable movements are rendered necessary by the variations 
in the length of the months in a quadrennial period, This invention 
cannot be described without reference to the drawings. 

769. M. A. F. Mennons, Rue de U'Echiquier, Paris, ‘‘ An improved mode of 
closing or filling metallic joints."—A communication,—Dated 24th March, 
186 








The patentee claims the substitution of leaden strips or wires covered 
with a thin sheeting of brass or copper to the minimum and other cements 
generally employed for closing or filling metallic joints. 

770, M. A. F. Mennons, Rue de l’Echiquier, Paris, ‘‘ Candles."—A communi- 
cation.—Dated 24th March, 1860, 

The main object of this invention is to replace, by a simple and compa- 
tatively inexpensive cutting process, the moulding and dipping operations 
at present adopted in the manufacture of candles. The specification of this 
invention is excessively claborate.—Not proceeded with. 

790. J. R. Hunt, Wandsworth-road, London, *‘ Tobacco-pipes.”—Dated 27th 
March, 1860. 

This invention is designed to obviate the objection attending the use of 
tobacco-pipes as at present constructed, namely, the rising of the oil from 
the tobacco into the mouth of the smoker during the burning of the tobacco 
in the act of smoking the same, The inventor proposes to effect these 
Saprerenants by constructing the bowls and stems of tobacco-pipes in the 
following manner :—The tube of a meerschaum pipe is usually fitted at one 
end with a piece of cork, which fits into the bow! of the pipe, and the other 
end is fitted with a mouthpiece, and it is in these parts that he makes 
these improvements. First, as regards the part that fits into the bowl of 
the pipe, he forms that part that screws into the tube conical or tapering 
upwards and about ij in. in length, more or less, so as to leave a space 
around it and the bore of the tube in which it-is screwed, so that in the act 





of smoking, the oil, as it passes through the bore of the said ta; piece, 
by its eravity down the tutaide of the said pies, and is ae oe 


space around it at the bottom of the tube, and thus AS. LA 
vents the oil from arising up the tube to the mouthpiece, and dropping 
back into the pipe. He also forms the lower part of the mouthpiece in a 
similar manner to the foregoing—that is to say, tapering, so as to leave a 
space around it and the bore of the tube as aforesaid, so that any oil which 
may have arisen shall be prevented as near as may be from passing up the 
bore of said mouthpiece.—Not proceeded with. 


793. F . Loam, Charing-cross, London, ‘* Tobacco-pipes.”"—Dated 27th 
far . 

The entee claims the manufacture of tobacco-pipes of carbonate of 

magnesia and pipeclay, and immersing such manufacture in a weak solution 
of silicate of soda. 


794. D. MruuarD, Liverpool, “ Sewing machines.”—A communication.—Dated 
27th March, 1860. 
This invention cannot be described without reference to the drawings. 


774. i 3 » Corky, Queen Camel, Somersetshire, “ Gloves.” —Dated 24th March, 
86 


This invention cannot be described without reference to the drawings, 


776. J. M. Carter, Monmouth, “ Knapsacks and pouches."—Dated 26th 
March, 1860. 

This invention consists in the modes hereinafter described of constructi 
and arranging the parts of knapsacks and pouches, with the slings a 
belts for the same, intended for the use of soldiera and others. The knap- 
sack is capable of adjusting itself to the various forms of men’s backs more 
completely than those hitherto in use, although it may be fully and tightly 
packed, whereby its weight, and that of the kit, are made to rest more per- 

endicularly on the shoulders, and less on the weak part of the back. This 
s effected by making the framework of the knapsack concave on the side 
that presses against the back of the wearer, and straining the cover over it. 
The slings or straps of the knapsacks are capable of carrying the rifle or 
musket on the shoulder at the slope, eae the soldier or other person 
can have the free use of his hands while walking. For this purpose a metal 
holder is fastened on the knapsack strap that passes over the shoulder of 
the wearer, and a metal hook on the outside of the trigger guard of the fire- 
arm. The improvements in pouches consists in giving access to the interior, 
wherein the cartridges are contained, at the end instead of at the top as 
usual. This is effected by raising the end, which is hinged, and by making 
the sides which cause the opening (which are also hinged), capable of sliding 
parallel to the front and k of the pouch. The belts of the pouch are 
made to carry the weight equally on both shoulders of the wearer, by 
attaching two belts to the pouch placed behind the person, and which belts 
pass over the shoulders to the front and are connected again to the pouch, 
These belts may be dispensed with, and the quantity of leather that is on 
the front of the body reduced by the use of two straps with a metal loop 
at one end of each. These last-mentioned straps may also be used as sub- 
stitutes for the knapsack straps aud bars, should either be injured, by the 
addition of an eye to fit the screw at the bottom of the knapsack. 


780. J. MircHeLn, Shefield, Yorkshire, ‘* Pulleys applicable for raising and 
lowering window blinds, maps, and other articles mounted upon rollers, 
and retuining them ir a given position.” —Dated 26th March, 1860. 

This invention sists of an arrang t of one, two, or more pulleys, 
or wheels, placed in juxtaposition to each other, one or more of such pulleys 
or wheels being left rough or coated with india-rubber or other material 
yielding to slight pressure. The invention may be applied either by passing 
the cord or other substance attached to the end of the roller between two or 
more of the said pulleys or wheels, which must be placed sufficiently near 
to each other to produce pressure upon the cord or other substance attached 
to the roller, or by placing one end of the roller between two of such pulleys 
or wheels, the outer surfaces of which must be brought sufficiently near to 
produce pressure on the end of the roller; or by attaching the end of the 
roller to a wheel, the outer surface of which must be pressed upon by one 
or more of such pulleys or wheels, 


781. H. N. Nissen, Mark-lane, London, “ Improvements in the preparation 
of paper in order to prevent the extraction or alteration of writings thereon 
without detection.” — Dated 26th Murch, 1800. 

This invention consists in preparing paper during or after its manufacture 
with a solution of iodine, iodide of potassium, and liquor potassw. The 
inventor either uses paper so prepared for writing on directly, or with the 
previous addition of a pattern figure or device impressed thereon from any 
printing surface, in an ink or material composed of, or prepared with, 
prussiate of potash, or any other mineral or vegetable colouring matter, 
subject to discoloration ou the application of any of the usual agents 
employed for the removal of writing ink.—Not proceeded with. 


784. H. Bowen, Spring Bank, Cardiff, “‘ An improved standard gas meter.” 
—Dated 6th March, 1860. 

This invention relates, in the First place, to a novel mode in constructing 
the drum of gas meters, whereby the friction of the drum imits bearings 
is almost entirely removed, and the wear and tear of the shaft is considerably 
reduced. The measuring wheel or drum is made of such a size thet one 
revolution thereof will measure one cubic foot of gas, and the drum is sur- 
rounded by a close annular chamber or air-tight space which, when the 
drum is immersed in the water of the meter, will act as a doat, and by sup- 

rting the drum will relieve the bearings from a portion of its dead weight. 

he bearings of the drum will therefore be relieved from a great deal of 
friction, and the drum will rotate with the least possible pressure of gas 
passing through the meter. The dial for indicating the quantity of gas that 
has passed through the meter is about 20 in. in diameter, and is provided 
with three or more concentric rings, divided in such a manner that the 
decimals of the 1,000th part of a foot can be readily discerned. The circular 
concentric dial plate is stationary, and the index arms are mounted on the 
drum shaft. The index arm to indicate the units or parts of a foot is keyed 
into the drum shaft, which also carries a pinion of ten teeth, that rs 
into an intermediate wheel with a hundred teeth. On the spindle of this 
latter is another pinion of ten teeth, which drives another wheel of a 
hundred teeth on a sleeve shaft through which the drum shaft passes. This 
sieeve shaft carries a sccond index arm for indicating the higher numbers on 
the dial.—Not proceeded with. 


783. J. H. Jounson, Lincoln’s-inn-filds, London, ‘‘ Improvements in shaping 
metals and in the machinery or app .ratus employed therein.” —A commu- 
aication.— 26th March, 1860. 

This invention relates to a peculiar system or mode of manufacturing, by 
the aid of suitably constructed rolls, shovels of all kinks, the teeth or tines 
of agricultural implements, trowels, spatulas, wedges of all kinds, large nails, 
the blades of swords and sabres, hammer heads, files, and other similar 


articles, 











THE IRON, COAL, AND GENERAL. TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


QvaRTERLY MEETING IN BinmincuaM YestexDay: Business Done and Topics 
Discussed—Tue Treaty: More Orders: Effect upon South Staffordshire: 
An Error in the Translation: How received in France: General Remarks— 
CoaL AND InonsToNE TRaDES—GENERAL Manuracturing TrabDes—THE 
Tin-PLATE MaRkeT—FatLure AGAIN OF Ma. Kenprick—Ma. F, C, Perry's 
Banxeurtcy—Tue Spanzow anD Gairriras Fracas; Conviction of Mr. 
Sparrow, 


YesTerDAy the second Quarterly Meeting of the current series 
was held in Birmingham, ‘The prices recommended by the Prelimi- 
tiary Meeting were understood to be confirmed. The last rates for 
best malleable iron will, therefore, be the same as in the past few 
quarters. ‘The business done with buyers from a distance was not of 
great value; and the transactions in pig-iron werefew. At the same 
time there was more done in pigs than many feared would be the 
case. ‘The prices were generally a reduction of half a crown i 
last quarter. Below this all mine pigs must not be expected to 
recede, as makers aver that it is impossible for them to manufacture 
at lower rates without serious loss, and that if present prices cannot 
be otherwise maintained, they will “ blow out” and reduce the make. 
The French tariff was the subject of discussion. Whilst some few 
makers were inclined to fear that the benetit to South Staffordshire 
would be little more than nif the larger number were persuaded that 
the eflects of the measure would be most beneficial in this district. 
It has been correctly remarked, “ ‘The question now for consideration 
here is the effect the adoption of this reduced tariff will have on our 
trade—what advantage, and which departments of the trade will 
profit most by it? ‘There can be no doubt that the reduction from 
44f. to 25f per ton on pig-iron will stimulate the demand, and 
encourage shipments from this country to the French ports to a con- 
siderable extent. ‘The kinds of iron attracted thither by this change 
will be, in the first place, Scotch pigs, which will be consumed by the 
French ironfcunders ; and it appears to us that the French ironmasters 
will have difticulty in competing with the Scotch makers, being pro- 
tected under this tariff to the extent of only £1 per ton. Next to 
Scotch pigs the hematite pigs of the Cumberland and Ulverstone 
districts will be in great request by the large Maite de Forge of 
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France. The t manufacturers in France, as a body, having paid 
particular ‘attention during the last two years to the ory mae 4 
steel-iron for springs and other purposes, and as the best a? s 
these hematites are indispensable to the manufacture of not only the 
ateel-iron, but all other kinds of good iron, the ironmasters of Soense 
will be sure to import them for these purposes, and as a gener. 
mixture. The well-known superior character of the Forest of Dean 
pig-iron, Shropshire and South Staffordshire will likewise insure 
re) on account of the French manufacturers, for a portion of 
these brands. The duty being removed from coal altogether, the 
French manufacturers must be expected to import all the above 
brands, with the view of making a superior article with these English 
mixtures, in point of quality to meet first-class English brands in 
their own market, and with the facilities in coal and pig-iron afforded 
them by this decrée (in bars and ordinary sizes), the French iron- 
masters may be able to maintain their position against us in their 
own market. Inferior makes of mine pig-iron of every kind, together 
with all kinds of cinder pigs, will be of no use whatever; not a pig 
will be required of these descriptions for France. The demand as 
stated above will be entirely on Scotch for common foundry pur- 
and Forest of Dean hematite, Shropshire, and South 
Beaffordshire, for manufacturing purposes. With regard to 
manufactured iron, we cannot expect to do a large trade, 
under these regulations, in common bars, or ordinary sizes, 
but as the late tariff embraced three classifications, having reference 
to sizes, the highest being 140f., or £5 12s. per ton for bars and 
hoops, and on sheets and boiler plates, 200f., or £8 per ton. The 
present tariff ignores;these classifications, and fixes one uniform rate 
of duty at £2 16s. per ton for all kinds. Boiler plates and hoops 
over 20 gauge, however, are made an exception, the new tariff being 
85f., or £3 8s. per ton on these; but with regard to hoop-iron it 
must be observed that very few hoops indeed are made over 20 
gauge; therefore, hoops are let in at £2 16s., with the exception 
above referred tom It follows, from the above short synopsis of this 
tariff, that the English makers will have the advantage in all large 
sizes of bars, angles, T-iron, sheets, and in small rounds, the impedi- 
ments offered by the old tariff to our iron by the increased tariff on 
the classifications above referred to being now swept away by the 
new; and it is reasonable to expect a fair demand for hoops, sheets, 
small rounds, T-iron, angle-iron, perhaps boiler plates, and extra 
sizes of all kirids; and although the Montataire Company are famous 
for turning out large plates and pieces of iron, we think it not at all 
unlikely that the mills of South Staffordshire will be able to com- 
pete with them in these extra sizes under this tariff in the French 
market. Finally, the demand for France will, for the present, be 
entirely for good iron; and we take this opportunity of warning the 
trade against consignments of iron to any French port of an infe- 
rior quality.” It is most important that the very best iron should be 
shipped to France, otherwise it will contrast most unfavourably for 
this country with their own native manufacture, which is a very 
superior article.” It cannot be expected that, in a country where 
the manufacturers have been accustomed to work up excellent 
charcoal-iron they will tolerate stuff that falls to pieces in the 
manipulation. Most of the French orders of any worth have been 
for best iron, and inquiries are now in the market, received since our 
last, for iron of this description. Indeed we have heard of one 
specification, which has been delivered in South Staffordshire in the 
past few days from France, for a thousand tons of malleable iron of 
different denominations, including plates, sheets, bars, and a few 
hoops. This iron must be of a reliable quality, and the order will 
yield a good profit. ‘The spirits of the trade are decidedly cheered 
y the prospects that are opened up by the treaty, not only with 
respect to the immediate trade with the French people, but also in 
the increased activity which there is reason to believe will be im- 
parted by the treaty to most branches of the general trade of the 


* * country— arf cvent which cannot but be fraught with much good to 


the manufacturers of iron. Mr. 8S. Grifliths, of Wolverhampton, has 
called attention to the mis-translation of the French tariff in the 
item which has been translated pig-iron—an item which should 
really be “‘ blooms,” as known in the trade. ~ These ate correctly df. 
the 100 kilos., but pig-iron belongs to the item translated “ raw iron 
in massy state,” and its duty is 2}f. per 100 kilos. The accuracy of 
this correction we have seen confirmed in a letter received from an 
ironmaster in France on Wednesday last. In consequence of the 
terms of this treaty the supply for cast-iron goods may, in time, be 
expected to pass largely, if not almost entirely into our hands ; but, 
and perhaps for a considerable period, it is probable that the French 
ironmasters will endeavour to keep their mills and forges going by 
working English pig-iron into sheets and bars, and other descrip- 
tions of iron; thus retaining, as long as possible, the manipulation of 
the commodity, and the consequent employment of labour, in their 
own hands. One of the first operations of the tariff will be the 
establishment of agi or stores for the sale of British iron, of all 
sorts doubtless, at Marseilles, Bordeaux, Rochelle, Havre-de-Grace, 
and other commercial entrepots ; and through them supplies will be 
diffused. It must, however, be borne in mind that iron does not 
enter into the construction of many articles in France to the extent 
that it does here. Wood largely supplies its place. But the 
superiority of iron must soon become evident, and its extended use 
is therefore certain. In fact, of iron it may be said, the more it is 
used, the more it is wanted; and it is fast becoming applied to pur- 
poses hitherto inconceivable. It is, consequently, of the highest im- 
rtance to have a tariff that permits the extension of its use. 
undredsof bungling and inconvenient articles will be superseded, and 
in this growth of the applicability of the materiai the means of supply 
possessed by the English ironmaster must give him a position in the 
market beneficial alike to himself, to those he employs, and to the con- 
sumer. In the course of the present month the other details of the new 
tariff will be fixed, and part of them will no doubt ve somewhat as fol- 
lows :—On objects in iron used in households and manufactures, which 
have hitherto been prohibited, the duty will be moderate; cast-iron 
pipes, which have hitherto been virtually prohibited, will be brought 
within the reach of agriculturists and builders ; and pottery, articles 
in iron for building, locks, nails, anchors, chains, cables, and tubes 
in forged iron, will also be admitted at reasonable duties. On 
cutlery, which has hitherto been prohibited, the duty will be mode- 
rate. As to machinery, the reduction of duty will vary from one- 
half to two-thirds; some articles which paid 48f. the 100 kilos. will 
henceforth only pay 15f., and from the 1st of October, 1864, only 
10f.; others which paid 18f, will only pay 9f., and from 1864 
only 6f. On detached pieces of machinery the reduction in some 
cases is as much as nine-tenths. As to files, scythes, reaping hooks, 
saws, and other tools, the redaction is to be three or four-fifths, andw 
in some cases five-sixths. Articles in leather, cabinet-ware, and 
works in ivory and wood are to pay much less, Carriages, which 
were prohibited, are only to pay 10 per cent. ad valorem. What is 
to be done with regard to cotton and wooilen fabrics is not yet 
stated. The new tariti will be greatly simplitied, though not to the 
extent that is desirable, and many vexatious Customs regulations 
which have hitherto been in force are to be done away with. ‘The 
new tariti has not given complete satisfaction to commercial people 
in France. ‘The Freetraders say that the duty still imposed on metal 
oe is far from realising their wishes. They expect, however, that the 
overnment, having once entered on the right road, will not stop 
until all import duties are abolished. ‘I hey admit, nevertheless, that 
the new tariff is very liberal in two points of view—in the reduction 
of the old duties, and in simplifying the perplexing formalities 
which, inspired by the spirit of prohibition, converted French 
Custom-houses into fortresses opposed to the importation of foreign 
merchandise. They applaud, likewise, the reduction of the duties 
imposed on articles of cast-iron which are in daily use for domestic 
as well as for manufacturing purposes. They complain with justice 
that the new tariff-is not as liberal with respect to machinery as it 
might be. One great point, however, is gained. Prohibition, 
which was unworthy of figuring in the commercial code of a 
country so civilised as France, and which was hitherto applied to 
cutlery, has been abolished, and r placed by ad valorem duties. 
Another great advantage gained is the abolition of the forms esta- 
blished by the 15th June, 1845, which enacted that on the importa- 














tion of machinery into France a descriptive inventory should be 
presented to the Custom-house authorities, accompanied by drawings 
to be subsequently submitted to valuators. These formalities 
rendered the importation of machinery extremely difficult, if not 
impossible. The abolition of these restrictive measures will not onl 
render immense service to the importers of foreign goods, but will 
enable the French Government to dispense with a number of useless 
hands in their Customs’ department. The Freetraders, in fine, look 
orward with great satisfaction to the year 1864, when additional 
advantages are to be afforded. The ironmasters, on their part, are 
much displeased at the reduced duties on metal announced in the 
Moniteur of the 30th of Sepember. Their organ says :—‘ The 
blow is rougher than we could have imagined, and we 
feel no difficulty in admitting that we have completely 
failed in the defence which we attempted. Considering the treaty 
of commerce as a fact legally accomplished, and to which we 
should respectfully submit, we thought we might ask that the 
tariffs which were to be enmity annexed to it might be regu- 
lated in conformity with what we think is the real meaning of the 
treaty. We ask, is the tariff annexed in conformity with the spirit 
or the meaning we have attributed to the treaty of commerce? 
We will make but two observations on this head. Let us divide 
the tariff into two parts; first, the duty of 7f. on iron, fixed by the 
17th article of the treaty of commerce, in place of 12f.; secondly, 
the duties imposed on other articles by the new tariff. We will 
content ourselves with saying that the tariff announced in the Moni- 
teur goes much further than the treaty, as we understand it. We 
are, moreover, unfortunately authorised to believe that the tariffs 
which are being prepared will not be more protective than those we 
have before us, and there is not a moment to be lost in assisting the 
French manufacturers in the difficult position in which they are 
placed.” 

The Times remarks :—Owing to the wording of the tariff of French 
customs published in Paris at the commencement of this year, some 
perplexity still prevails as to the existence of a differential dut 
against iron and other goods imported into France from Britis 
vessels. The list is headed :— 


Droits p'ENTREE. 





Par Par navires 
Navires Etrangers 
Francais Et par terre;” 


and on iron—say “ fontes bruites,” the duty is 4f. per 100 kilos. in 
French, and 4f. 40c. in foreign vessels, and as there is no note or in- 
dication that this difference has been discontinued, or is subject to 
exceptions, persons consulting the official publication are still led to 
believe in its general existence. The explanation is as follows :— 
For iron, as for all sorts of goods, there are two sets of duties 
applicable under the French tariff—one if imported by French, and 
one if imported by foreign vessels. But France has reciprocity 
navigation treaties with Great Britain and most other Powers, and 
with all such nations the vessels of the country are placed on the 
same footing as French vessels, in so far as the direct trade between 
the two countries is concerned. Thus in the trade between England 
and France, English vessels are treated as French vessels, and it is 
only iron imported in the vessels of third countries (America or Holland, 
for instance), that would have to pay the higher duty as imported in 
a “foreign vessel.” This has prevailed ever since 1826. In the 
same way there are two duties on flax imported into France; but 
since the conclusion of a reciprocity treaty with Russia many years 
ago, Russian vessels are treated as l’rench, and it is only when flax 
comes from Russia to France in the vessels of third countries 
(England or Holland, for instance) that it is treated as imported in 
“ foreign ships,” and pays the higher duty. In fact, as rrance has 
reciprocity treaties with most countries, the double set of duties for 
French and foreign vessels operates solely in effect“ as a surcharge 
against the employment of ships of a third country in any branch of 
foreign trade. As such it is nominally favourable to the French 
shipowners; but all that they get, dnd more, comes out of the 
pockets of the French consumer, The pertinacious publication of 
the French tariff, with columns of duties for goods imported in 
“French ships,”—* foreign ships,” without any allusion to the 
reciprocity treaties, fully justifies and accounts for any miscon- 
ception. The new duties in the recent decree, being only for British 
iron from England, of course are equally applicable to British and 
French ships. The duties, which before were 4f. per 100 kilos. on 
pig-iron imported in French or English ships, and 4f. 40c. in other 
foreign vessels, will. now be 2f. 50c. per 100 kilos if imported from 
England in French or English vessels ; 4f. per 100 kilos. if imported 
from other countries in French ships, or ships of the country, if 
having a reciprocity treaty with France; 4f. 40c. per 100 kilos., if 
from other countries by foreign ships, not being ships of the country, 
or being ships of a country (Sweden, for instance) not having a 
reciprocity treaty with France. 

The coal trade west of Dudley continues buoyant, and prices are 
well maintained. The colliers and stone-getters are fairly employed, 
especially the latter, who need lose no time, as the material they 
raise is in good request. On the east side of Dudley increasing 
activity prevails, and coal has an upward tendency. 

Large quantities of iron ore continue to be imported into these 
districts, but this does not sensibly affect the price of the native pro- 
duce. Gubbin, white ironstone, and blue flats are in tolerably good 
demand. 

Tuesday evening’s Gazette announces that the Right Hon. C. Lewis, 
one of her Majesty’s principal Secretaries of State, haa appointed 
James Philip Baker, Esq., to be an Inspector of Coal Mines in the 
room of Henry Longridge, Esq., deceased. Mr. Baker has long been 
a resident in Wolverhampton and connected with the mining opera- 
tions of the district. He has already issued an official announcement 
that his residence is at Wolverhampton, and that it will be his 
bounden duty to enforce the penalties prescribed by the Mines 
Inspection Act. 

The general district trades have been rather dull for the last week 
or ten days. Such of the manufacturers as have been fully employed 
have been so upon orders given out a few weeks since, those distri- 
buted since the end of the quarter having been small. This arises 
mainly from the fact that the home trade has fallen off sivce the 
harvest has been so fully in operation, which causes a seanty atten- 
dance at the country markets in the agricultural districts, As 
regards Wolvertampton the languor has not been much felt, but at 
Birmingham all the fancy trades are quiet, and in some other 
branches inactivity has been experienced ; but notwithstanding this 
partial retrograde movement, which resulted in some of the artisans 
being placed on short time last week, there is no approach to depres- 
sion, and, upon the whole, there is a good amount of trade doing. 


The pape 4 Meeting of the tin-plate workers was held at 
Gloucester on Wednesday last the 3rd inst. The meeting was 
attended by the representatives of eleven works, including Messrs. 
Woodruff, Baldwin, Banks, Leach, Hawkins, the Allways, Conway, 
&c. &c., Mr. Woodruff, in the chair. The market price was 
reported as being far below the cost of production, and a still further 
reduction of make strongly recommended and agreed to. The 
French import duty was considered favourable and quite satisfac- 
tory, and a vote of thanks was passed to the deputation who had 
attended London on the subject. 

The failure of Mr. W. Kendrick, iron merchant, of Willenhall, has 
been announced ; an assignment has been made to Mr. G. L. Under- 
hill, of Wolverhampton, for the benetit of the general body of 
creditors. 

Since our last, Mr. F. C. Perry, ironmaster, of the Roughwood’s 
Furnaces, near Walsall, has passed his last examination, The 
balance sheet showed that there was owing to unsecured creditors 
£30,959; to creditors partly secured (securities valued at £2,392), 
£3,387 ; to creditors fully secured (securities valued at £16,986), 
ee, Fay a he par debte, £1,359; doubtful ditto 
(taken at 5s. in the pound), £295; property in hands of assignees, 
£4,607 ; surplus from securities held by creditors, £6,979 ; showing a 





— 


deficiency of £18,712. The deficiency was thus accounted for :— 
Deficiency prior to November, 1857, £6,932; outlay on collieries, 
£6,874; losses in trade, £4,979. An application was made for an 
adjournment on behalf of Mr. Edward ‘Thomas, who had bought 
100 tons of pig-iron from the insolvent, and had given his bill for 
the amount. Now, although only 40 tons had been delivered, Mr. 
Perry had used the bill, and it actually became due on the day of 
the last examination. On Mr. Thomas's behalf it was very fairly 
contended that the bill ought not to have been used till the contract 
was completed. For the insolvent, it was admitted that it was a 
“hard case” as the Registrar had remarked upon Thomas, but it 
was coolly maintained that “it was an every-day occurrence in the 
iron trade.” The claim now preferred by Mr. Thomas, the Registrar 
ruled, might be brought forward at the certificate meeting. 

A large amount of +: has been occasioned in Birmingham and 
South Staffordshire by the trial on Tuesday last, at the Birmi 
ham Quarter Sessions, of Mr. Henry Sparrow, for having, at 
borough of Birmingham, on the 6th of September, 1860, unlawfully 
and maliciously assaulted Samuel Griffiths ; and did unlawfully and 
maliciously inflict upon the said Samuel Griffiths grievous bodily 
harm.” The court was densely crowded, and the utmost interest 
was manifested in the poecvetinan. Mr. Sparrow was accommo- 
dated with a seat at the table, and appeared with his arm still 
bandaged and supported by a sling. Mr. Adams and Mr. O’Brien a 
peared for the prosecution; Mr. Huddleston, Q.C., and Mr. Wil 
were retained for the defence. The indictment, charging Mr. 
Sparrow with assault with intent to do grievous bodily harm, and, 
in a second count, with a common assault, having been read, the 
defendant pleaded not guilty. The particulars of the assault have 
already been given in this place. The jury returned a verdict of 
“ Guilty of an aggravated assault, but without premeditation.” The 
Recorder said he idered that ted to a verdict of guilty 
upon the first count. Mr. Huddleston contended that the verdict 
amounted simply to one of a common assault—that upon the lesser 
count. The Recorder said he should direct the officer to enter a 
verdict of guilty upon the more serious count, but allow the case to 
be argued before a higher court. Bail having been again accepted 
for Mr. Sparrow's appearance at a future sessions, the parties left 
the court with their friends. Previously long negotiations had taken 
place with a view to a settlement of the difference. Mr. Griffiths’ 
terms are understood to be the payment by Mr. Sparrow of £200 to 
a local charity and an apology, he (Mr. Griffiths) bearing his own 
expenses, which, he said, amounted to £150. r. as is un- 
derstood to have rejected the offer, proposing, on his part, to pay 
Mr. Griffiths’ expenses, and give £100 to a charity—a proposal 
which Mr. Griffiths would not, it is said, listen to. The case had, 
therefore, to go to the jury. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 
(From our own Correspondent. ) 

LiverPoot; The Great Town Improvements Scheme: Street Railways: New Iron 
Works in Birkenhead ; The Mersey Dock Board: Laying a Submarine Cable 
across the Entrance of the River ; Street Railways again; Excellent Run of tha 
Connaught, one of the new Kingston and Holyhead Steamers — COMPENSATIONS 
on THE Great NornTHeRN Rawway—Mancuester Steam Bower Assup- 
ance Company: Report for September—State or TRADE AT SHEFFIELD — 
NortTuesn Marrers: Launch of a Steamer from the Jarrow Works; The 
Proposed New Tyne Docks: South Durham and Lancashire Union Rathoay : 
Launch of a Steamer at Stockton; River Wear Commission: The Coal Trade 
—GossirPine Reminiscences or THE Finst Locomotive—LincoLnsHiRe;: 
New Bridges on the Great Northern Railway; The Proposed Franklin 
Memorial at Spilsby—Tuex New Leeps Town Hatt: The Bill—Testi- 
MONIAL £0 A L e Sur T—Gas aT Mancnesters; Z£x- 
traordinary Increase of C yplion and Reduction of Price—New Ligut- 
House —Woroerru, Mancugsten!—Tue New Hanpours, 

Tue Liverpool Town Council has again postponed the consideration 

of the town improvement scheme, involving an vutlay of £300,000, 

Evidently the suggestion made sometime since, under this head, that 

the council will think twice before acceding to the expenditure of so 

large a sum, ir far from incorrect. At the last monthly meeting of the 

council, one or two other matters of interest were discussed. A 

was presented by a sub-committee with reference to the formation of 

street railways in the town, It was recommended that rails should be 

laid down on the plan of Mr. Newlands, the borough engineer, at.ghe 
expense of the council; that the use of the rails should be thrown 








| Open to the public ; and that application should be made to Parliament 


for power to control the traflic cn the p lines. The report was 
adopted. The foundation stone of new iron works has been laid on 
the margin of the Great Float, Birkenhead—with regard te the open- 
ing of which, by the bye, the Mersey Dock Board, at their last sitting, 
ordered some prepatatory arrangements to be made—by Mr. James 
Taylor, of the tirm of Taylor and Co. The establishment, which 
is intended to be a very complete one, is to be called the Britannia 
Ironworks. At the usual weekly meeting of the Mersey Dock 
Board, the proceedings of the works committee comprised the fullow- 
ing recommendations :—To erect staircases, with pipes and hydrants, 
at each end of the warehouses at Stanley Dock, at a cost of about 
£1,000; and to accept the tender of Messrs. Jones and Jump for roof 
and sliding doors to the Vittoria Sued, Birkenhead, at a cost of £7,608, 
The committee had ordered the engineer to survey the ground and 
prepare a plan for the erection of a shed near the Huskisson and 
Canada Docks, for the use of labourers employed at the timber yards. 
A conversation ensued, in which the chairman, Mr. Forw and 
other members took part, at the conclusion of which Mr. Brockle- 
bank said it was impossible to put tanks on the top of the warehouses; 
but the commitice had under consideration the propriety of placing 
tanks over each staircase, and which tanks would hold 10,000 gallons 
of water each, and cost £450 a piece. By putting a staircase at each 
end of the warehouse it would enable ns, in case of fire, to get 
to each floor, which was not the case before; so that, @ tire taking 
place in any floor of the warehouse, parties would be at once able to 
communicate with the hydrants on the staircases, With respect to 
any further supply of water, the committee had not given that subject 
any further consideration, for they believed that, under ordinary cir- 
cumstances, there would be a sufficient supply of water fur fire from 
the mains and hydrants. The proceedings were confirmed. The 
marine commiitee recommended the laying a portion of the Point 
Lynas submarine cable across the entrance of the river, from the Rock 
Lighthouse te Bovtle Bay, Mr. Mondel said the line of telegraph 
from Holyhead to Birkenhead had been in operation for several days, 
and had worked very satisfactorily; but it was not yet completed so 
far as could be desired, because the committee wished to connect it 
with the Prince’s Landing Stage by means of the cable which they 
proposed to sink across the entrance of the river, and a line along the 
docks. They merely wished to lay down a portion of their old cable 
from New Brighton to Bootle-shore, at a cost of about £80; and if it 
worked well the committee would apply for the completion of the 
line from Wallasey to the Prince’s Stage. The proceedings of the 
committee were confirmed. The Toxteih Park Local Board of Health, 
referring to a letter from Mr. G. F. Train, requesting permission to lay 
down a line of street railway on the Garston-road, have intimated to 
the enterprising American that they entertain a favourable opinion of 
his proposition, and will consider it at their next meeting. At the 
monthly sitting of the Birkenhead Commissioners @ conversation 
arose on this subject with especial ref to a proposal to extend 
the present line into Claughton-street. Several cases of damage to 
vehicles arising from the line just opened, were brought under the 
notice of the board; opinions fer and against the new system were 
expressed; and eventually it was agreed to defer the further consi- 
deration of the matter for a month. A large number of persons have 
meanwhile availed themselves of the new mode of conveyance. The 
ee carried by the “ cars,” as they are termed in the usual 

ankee fashion, between the 30th of August and the 30th of Septem- 
ber, have been 57,716, and the traftic is said to be steadily q 
The new Holyhead and Kingstown steamer, ee first 
passage from Holyhead to Dublin on Saturday in 3h. 1dm. This is 
the quickest ron across St. George’s Channel on record, 
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A fact of some significance bas oozed out with regard to the Great 
Northern Soon hs the year ending June 30 it appears that the 
company paid no less than £26,812 for compensation for accidents 
and losses. After this the Eastern Counties may fairly repudiate 
the notion on its management is the only clumsy concern in the 
railway world. 

At the last ordina’ ting of the Ma Steam Boiler As- 
surance Company, the chief engineer, Mr. B. Longridge, presented 
his monthly report, of which the following are extracts :—During 
the month of September proposals have been received for the insu- 
rance of 233 boilers, and during the same period 198 boilers have 
been accepted by the board. The acceptance of 25 boilers has been 
deferred for alterations, repairs, or additional mountings. Of these, 
7 were not provided with efficient water gauges and on one the safety 
valves were found entirely inoperative. is boiler is used for sup- 
plying steam at a saw mill. e safety valves were both w 
down by means of wooden props fixed above the levers, and the 
nspector was informed that this was usually done when sawing logs 
of timber of large dimensions, The boiler not being adapted toa high 
pressure, it is a matter of surprise that no serious consequences had 
resulted from this most dangerous practice. The number of boilers 
inspected in the course of the month is 661, of which 21 have been 
internally and 41 thoroughly examined. 21 boilers were found de- 
fective, and in need of repairs, viz., 11 from corrosion, and ten from 
fractured or blistered plates; 4 water gauges and 16 safety valves 
were not in working order. Among the latter another case of fasten- 
ing down the valves was reported. Several minor defects came under 
the notice of the inspectors, to which attention has been directed. 

The trade advices from Sheffield are far from satisfactory. The 
steel manufacturers are for the most part slack, although a few are 
on full time. The proprietors of the rolling mills are complaining, 
and the cutlery houses are bare of orders. The ornamental iron- 
founders are doing a fair trade. ' 

The north affords several topics, as usual, for notice and comment. 
On Saturday a fine iron vessel, the Rangoon, was launched from the 
ship-building yard of Messrs. Palmer Brothers, at Jarrow. The ton- 
nage of the ship is 1,760. She is the second of the three vessels 
of the aggregate tonnage of 5,100 built by the same firm in the oo 
of five months, and she is to be employed in the conveyance of the 
wire for the submarine telegraph to be laid between Rangoon and 
Penang. The ceremony of christening was very cleverly performed 
by Master Thomas McIntyre, son of the foreman at Messrs. Palmer's 
works, She was brought to Newcastle on Wednesday to receive her 
engines, &c. The first of the three vessels, the Queen Victoria, is 
now in the Tyne at Newcastle, and the third, the Penang, is expected 
to be launched in a few days. The building of the goon was 
commenced on the 11th of July last. The launch of another fine 
steamer, the Sentinel, was announced in a paragraph in last week's 
Enotneer, and afforded, as'does the present aunch, evidence—if evi- 
dence were wanted—of the untiring activity of the Jarrow works. 
With reference to the proposed docks on the Tyne considerable dis- 
cussion has taken place as to the relative merits of two sites, Coble 
Dene and Low Lights. The North Shields folk maintain that the 
latter is the best, and the denizens of South Shields swear by the 
former. Reference was made recently in these columns to the forward 
state of the works on the South Durham and Lancashire Union 
Railway. The portion of the line in this state extends from Barras 
near Brough to the junction at Barnard Castle, being a distance of 
seventeen miles. The Monsgill Viaduct is a smart erection by Mr. 
Boulton, and from the summit of Stainmore there is an inclination 
of one in eighty down the valley of the Greta, until the village of 
Bowes, coalioer famous in “ Nicholas Nickleby,” is reached. Before 
the Deepdale Viaduct, to which allusion has been more than once 
made, there is a rather heavy cutting, 14 miles in length. A few 
miles further on is the Tees Viaduct, composed of two abutments, of 
four piers of solid masonry, erected by Mr. Appleby, and upon which 
rests an iron superstructure, manufactured by Messrs. Kennard 
Brothers, of Westminster. This superstructure consists of five spans 
of wrought-iron lattice girders, each span being formed of two of 
these girders, each 120 ft. long, and 45 ft. 10 in. deep, and 16 ft. apart 
from centre to centre, the whole being surmounted by an elegant 
handrail. The Percy Beck Viaduct, also built by Mr. Appleby, con- 
sists of stone piers and abutments, with eight arches of firebrick. The 
height is 70 ft. and length 300 ft. 

e Gladiator, a fine new screw steamer, has just been launched 
fram the building yard of Messrs, Lockwood and Pearse, of Stockton. 
Her length of keel is 186 ft.; length over all, 201 ft. 6 io. ; breadth, 
29 ft. 6 in.; depth, 16 ft. She is to be fitted with 80-horse engines. 
The Melazzo, built at the same yard two months since, is now in the 
service of Garibaldi. At the quarterly meeting of the River Wear 
Commissioners the executive committee reported that the various 
works recommended to be done at the docks would involve an expen- 
diture of £18,000; the breakwater at the north dock would cost 
£1,800. They wished these works to be postponed; for, although 
many of them were desirable, there was such a difference of opinion 
upon them that it was not prudent to proceed with them at present 

ey were now building a locomotive shed for engines, and dredging 
the upper part of the river, from which the shipping had derived much 
benefit. Such had been the increase of trade at the ballast cranes 
that they had been obliged to order two new hoppers, at a cost of 
£870 each—Mr. Sinney’s being the lowest tender for the same, An 
accident at the South k, viz., the breaking of the crane, had been 
repaired at a cost of £275. The crane was warranted to carry five 
tons, and at the time of breaking had a weight of three tons only. 
The trade for July, August, and ne, 1860, exceeded by 124,867 
tons 17 cwt. that of the corresponding term for 1859. The report was 
adopted unanimously. It _ from a return that the quantity of 
sea-borne coals sent from Newcastle to London last month was 
105,887 tons; from Sunderland, 78,999 tons; from the Hartlepools, 
55,817 tons; from Seaham, 21,279 tons; from Middlestorough, 4,537 
tons; and from Blythe, 4,014 tons, Yorkshire coals figure for 2,279 
tons; Welsh coals, for 7,267 tons; and Scotch coals for 414 tons. 
From the Wear there were shipped—of Lambton coals 21,111 tons, 
and of Hetton coals 12,209 tons. In the past month there was a fall- 
ing off in shipments to the extent of 166 tons; but taking the whole 
year, 286,426 tons have been imported into London more than in the 
corresponding period of 1859. The quantity of coals sent to London 
by railway and canal Jast month was 110,057 tons, being an increase 
of 24,221 over the corresponding month of 1859. It would seem as if 
the ralways were gaining more and more upon shipping as regards 
the carriage of coal. 

The following interesting bit of gossip appears in the Newcasile 
Chronicle :—“ A few — age—Gistenmber 27th—the old engine 
mounted on the pedestal at the Stockton and Darlington Railway 
Station was allowed a banner to wave o’er its old form in honour of 
ita thirty-fifth anniversary, having ‘ormed its first journey from 
Stockton to Darlington, September 27th, 1825. There are still many 
among us who can recollect that opening day of the first merchant 
railroad in the world. Who — then it was the beginning of 
such an era of rail and steam ? e wonder if the old engine made 
by Mr. Hedley that is now standing in a corner at Wylam is ever 
allowed a sik flag to wave over its old ribs and plates. If we mistake 
not it was the first locomotive of the world upon the plain wheel prin- 
ciple, and commenced to run his career, between Wylam and Leming- 
ton, in the spring of 1813. While its younger brother by twelve 
years is kindly remembered at Darlin to mark the era of locomo- 
tives, ‘Old Dilly,’ of Wylam, should not be forgotten. It was 
patented March 13th, 1813, which might be held as the beginning of 
a * new —- era.” Skellingth i 

‘wo new bridges—one at Skellingthorpe and the other at Bardne: 
have been for some time in hand on the Great Northern Railway. 
The first is now ready for traffic, and the second will be completed in 
a few weeks. The Skellingthorpe bridge has been execut by the 
company’s workmen. Another matter of Lincolnshire interest is the 

ual pi of the Franklin Statue Fund at Spilsby. Earl de 
rey has forwarded £5, and Sir Roderick Murchison £10 10s. 

An edifying discussion has taken place in the Leeds Council with 
respect to the town-hall recently completed in that great and growing 
town. Mr. Alderman proposed a vote of £6,000 for the 


_ 








purpose of closing the building account. One of the speakers ex~- 
his conviction into account the amount disbursed 
connection with the opening of the building ty her ———- the 
total expenditure would not be less than from £125,000 to £130, 
After some conversation, in the course of which it was stated that the 
proposed sum of £6,000 would definitely close the building account, 
the vote was to. 

Mr. Cortazzi, for some time locomotive superintendent on the Great 
Northern Railway at Peterborough, has left that town to proceed to 
an appointment in India; or, if he has not already left, is about to do 
80. Mr. Cortazzi has been presented, by the workmen who have been 
for some time under his direction, with a valuable chronometer. 

The Manchester City Council has had a very interesting debate on 
the manufacture and price of gas in that city. A report presented 
from the Gas Committee stated:—The sales continue steadily to in- 
crease, the rental having amounted to £154,658 4s. 2d., being an 
increase of £9,403 6s. 2d. upon the previous year, notwithstanding the 
reduced price which, during the last six months, has been charged to 
private consumers within the city, and by which the receipts and, 
consequently, the profits, have been reduced £7,115 10s.10d. The 
private rental receipts forthe four last half years were as follow, 
shillings and pence being omitted :— 


1859. 1860. 
December. June. December, *June. 
Township of Manchester ....£40,032 .. £41,235 .. £42,410 .. £41,942 
Other townships.............. 20,122 .. 21,308 .. 22,467 .. 21,852 
Beyond the city.........6.- 5,642 5,726 .. 6,859 .. 7,613 


The manufacturing power last year was equal to meeting the ~——- 
increased demand; but the consumption fluctuated so much, and the 
provision for storage was so deficient, that much difficulty was ex- 
gy A gasholder 100 ft. in diameter has been completed at 

0. 2 Station, the works connected with which threw out of use an 
adjoining holder of similar dimensions; but both will be available 
this winter, and the storage accommodation at the station will be 
thus increased from 800,000 to 1,600,000 cubic ft. At No. 5 Station 
a new 130-ft. holder will increase the storage from 1,600,000 to 
2,270,000 cubic ft.; and the committee believe that the existing 
apparatus will be sufficient to meet the demand during the approach- 
ing season. The necessity for this increased storage is shown by the 
fact that “whilst for the purpose of meeting the maximum rate of 
demand the apparatus employed and the working expenses incurred 
were necessarily equal to a daily production of 4,440,000 cubic ft., 
the daily consumption varied from 4,376,000 to 2,281,000 ; the result 
being that, as there was no means of storing the surplus quantity of 
gas produced during the periods of lessened consumption, the pro- 
ductive power of the works had then to be consi erabl reduced, 
although the working expenses remained the same.” Further works 
are being proceeded with, in order to develope the resources from the 
large outlay incurred, and so meet the consumption, which will in 
ail probability continue to increase. The committee describe at 
some length the works in progress at Nos. 2 and 5 Stations. At the 
former, the principal thing is the completion of a retort-house, 
erected three years ago, but not fitted; and the daily mauufacturing 
power of the station will be increased from 2,400,000 to 3,900,000 
cubic ft. At No. 5 new cannel stores are to be erected, which will 
involve a slight diversion of the Medlock, and arching over a portion 
of it; and the substitution of a new and improved retort-house for 
an existing one. The producing power of the station will be in- 
creased from 2,859,000 to 5,226,000 cubic ft.; thus raising the daily 
productive power of the two stations from 5,259,000 to 9,126,000 ft. 
After recommending a reduction in the price of gas, the committee 
add that, by the adoption of the proposed scale, and without taking 
credit for any additional consumption, the rental for the year ending 
June 24, 1861, would be reduced by £13,66C, or thereabouts, and the 
rental for the year ending June, 1862, when the full amount of both 
reductions will, for the first time, be experienced, would be re- 
duceds by £20,000. The committee are, however, of opinion that 
credit may be taken for a considerable additional amount of profit 
upon an increased consumption, as well as for the increased price 
which may be obtained for the secondary products of manufacture. 
Mr. Curtis, the chairman of the committee, in addressing the 
council, stated that the consumption had been increased from 
694,294,000 in 1858-9 to 779,100,000 in 1859-60, being an increase 
at the rate of 12°2 per cent. The average illuminating power of 
Manchester during the past year—it being tested daily—had been 
equal to 22:7 candles. ‘The following resolution was moved by Mr. 
Curtis, as carrying out the recommendations of the committee :— 
“That from and after the 24th December next, the following is the 
scale of charges fur gas supplied to consumers :— 





WITHIN THE City. p-r 1,000, 
s. d. 
When the quarterly consumption is under 200,000 cubic feet.. .. 4 0 
200,000 ft. and under 500,000 = oo SU 
500,000 ,, = 1,000,000 os +. 310 
1,000,000 ,, ‘ 1,500,000 ” 3 9 
1,500,000 ,, and up ee ee ee ee oe oe BS 8 
BEYOND THE City. per 1,000 
8. d. 
When the quarterly consumption is under 200,000 cubic feet.. .. 4 6 
200,000 ft. and under 500,000 ” oo 4 5 
’ ” ” 1, ’ ” ee 4 4 
1,000,000 ,, , 1,500,000 ” -48 
1,500,000 5, andupwards............ 2.4 2 


Tie following amendment was moved, but negatived by 41 to 2, 
tae resolution being carried :—*“ That, inasmuch as each lineal yard 
of gas mains situate in the township of Manchester, with not a fourth of 
the dwellings supplied with gas, contributes a yearly income of 10s. 
per yard, and the gas mains in districts beyond the city contribute a 
yearly income little if at all exceeding 3s. a yard, the proposed 
uniform reduction of 6d. per 1,000 cubic ft. of gas is uncalled for, and 
excessive in distant places, and wholly inadequate in Manchester. 
That the price of gas be 3s. 6d. per 1,000 ft. within the city ; 4s. 6d. in 
districts beyond but adjacent to the city boundary; and 5s. where 
the line of mains exceed 3} miles from the gasworks.” Despite 
an agitation which has been attempted against it, the gas committee 
appears to possess the general—and probably the deserved—confi- 
dence of the council. The Oidham Town Council has also resolved to 
reduce the price of gas 6d. per 1,000 to the smallest consumers, and 
_ other classes to have the price range from 3s. 6d. to 4s. per 
1000. 
The Trinity Board have determined on the erection of a lighthouse 
on Landguard Point, off Harwich. The works will shortly be com- 
menced by Mr. Henry Luff, builder, of Ipswich. 
Manchester is certainly a wonderful illustration of the material 
“ progress ” of the north of England. It appears from official tables 
repared by Mr. Francis, city surveyor, that in the township of Man- 
chester, during the year ending June 24, 1860, there were 24 streets 
completed, their length being 1,554 yards, the surface paved and 
flagged being 11,697 yards, while 1,255 yards of main sewers, and 
527 yards of cross sewers and eyes were put down; the cost of all 
these works (£2,775) being defrayed by the owners of property. 
Since 1830, there have been executed at owners’ cost, in 1,066 streets, 
aes 60 miles 218 yards, 57 miles 153 yards of main, and 21 
miles 1,589 yards of cross sewers; the total surface paved and flagged 
being 197 acres, 4,350 yards. Courts and passages in the township 
to the number of 367 (45 during the past year) have had 9 miles 904 
yards of main, and 6 miles 1,615 yards of cross sewers put down; 
the surface flagged and paved being 7 acres 233 yards. These works 
have, of course, been done at the expense of owners, as have also 13 
miles 60 yards of private drains; the former being executed since 
1830, the latter since 1849. The main sewers made at the cost of the 
township fund since 1830, are more than 22 miles long, and the cross 
sewers amount to 7} miles. No less than 12,299 Syphon traps “ have 
been laid in streets, courts, yards, and houses,” the number last 
year being 971. Since 1830, the sewerage constructed measures 1373 
miles (in the township alone it must be remembered), nearly 89 miles 
of that seemingly impossible length being main, and 49 miles cross 
sewers and eyes. The total cost of paving and sewering streets during 











* Reduced price within the city came into operation. 





the 30 years has been £311,623; 


the area of the work being 960,400 
yards. These figures have no relation to works done in repairing or 


maintaining roads, &c. The lamp and sca committee ex- 
pended last year in the scavenging department, £9,193. For that 
sum they swept 155,838,770 square yards of surface within the town- 
ship; and they removed 35,436 loads of refuse which is thus classi- 
fied :—Sweepings, 29,400 ; bell-dust, 2,676; rubbish, 3,360. The com- 
mittee, in their say: “ The surface swept has averaged 2,996,899 
— yards each week, exclusive of the footpaths; 20,532 barrels 
water have been laid on in the streets. The number of street grids 
cleansed during the year has been 39,328, of which number 30,094 
were trapped grids. A surface of 2,740,212 square yards of courts and 
passages has been washed after being swept. The expense of cleans- 
ing and watering the township, including the collection of dust, has - 
been at the rate of 143d. for every 1,000 square yards of surface 
-— In the nightsoil and slaughter-house cleansing department 
£7,073 — —_ = bet or £9,115 _ “ nightsoil sold and 
iage and freight refun ” the gross expenditure in the depart- 
ment a £16,189. There were removed 75,863 tons of ni: itsoil 
and 29,014 tons of rubbish, making a total of 104,877 tons. The ex- 
penditure in the lamp and street-naming departments amounted to 
£8, of which £6,262 was paid for gas. There were eighteen 
public lamps added during the year, the total number in the township 
on the 24th June being 3,557, containing 3,761 lights. 

With regard to alleged silting u of harbours in course of con- 
struction, the report of the Lords Committee on breakwaters states, 
on the authority of the hydrographer to the Admiralty, Captain 
Washington, that recent soundings at Dover, Portland, Plymouth, 
and Kingstown show that there is no deposit. The slight silting of a 
few inches at Holyhead Harbour may, it is stated, fairly be attributed 
to the millions of tons of stone, fresh from the quarry, that have been 
tipped into the sea in the construction of the breakwater, and that 
this cause of deposit will consequently cease when the works are 
brought to a close. , 





PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra 
sizes are ch for at the rates by the trade, Brokerage 
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Hoop. ..... » 8150 1 °o, 
Rod, Round eS. 7150 0 10,, 
Nail Rod, Square.J"™ |}, 7 100 0 op. 
(RON, Rails,in Wales,cash », 5 50 00, 
» oo» G@months, 5 50 o 0, 
in Staffordshire», 7 0 0 10 0% 
Railway Chairs, in Wales», 4 00 15 @,, 
” inClyde» 3150 15 0, 
=. 1, im Clyde... 2G : Om 
Ned tt} 9196 0 0% 
No.1, in Wales........0 38 00 oo, 
No.1l,in Tyneand Tees» 2130 0 Onets 
'» Cistege one ” £100 0 Un 
fordshire Forge 
(all Mine), at the 3100 am 08 
was ee iets ker 
orge (all ee eeeseresereses ” 
Mine), atthe Pou f * 320 ccna. +a ee 
Acadian Pig, Charcoal... , 7100 ,, Do. at Newport, ls. pr bz. leas _ * 
Scotch Pig, No. 1, in 350 Do. at L’pool, 6d. - 
London ese cseesee } ~” | CANADA, Plates........ prtn 13 0 
QUICKBILVER.... prbotule 7 0 03 








RaiLs.—The principal transaction this week was the East Indian contract 
for 18,000 tons, which was taken by a firm in the north of England, at 
£6 2s, per ton, delivered in London ; and taking into consideration the com- 
| eeceggen specification of this order, it is considered the lowest price that has 

accepted for some years past. The market is firm, at £5 2s. 6d. to 
£5 5s. per ton f.0.b., at the Welch ports. ; 

Scorcu Pig-Inon.—After the settlement of the French tariff, the market 
rapidly advanced from 51s. 6d. to 52s. 6d., at which it now closes firm for 
cash, and 53s, 6d. three months open. No. 1 Gartsherrie, 56s. ; Calder, 53s. ; 
and Glencarnock, 62s. 


iN good demand for English. Banca is quoted £135 10s. to £136, 
and fine Straits, £131 10s. to £132. 
Tix PLatTgs are without alteration. 
MOATE and CO., Metal Brokers, 























October 11, 1860, 65, Old Broad-street, Loudon. 
oo eee Se ieee 
TIMBER. 

1859. | 1860, || 1859. 1860. 
Perload— £45. £28.\|)4 8&4 & | perlosd— £48 £5/4 & £4, 
seececeseeeeeel8 10 14 0 /101012 0 || Yel. pine, per reduced OC. 
Quebec, red pine... 3 5 4 0/| 3 5 4 O| Canada, Ist quality]7 10 19 0|17 O19 @ 
yellow pine 3 0 315) 3 0 3 15)) and do. ..12 @ 13 0/11 O12 10 
St.John, N.B.,yel .5 0 6 0] 5 0 6 “|| Archangel,yellow. 14 015 0/14 01510 
Quebec, oak,white.. 5 0 510 | 510 6 @| St.Petersburg,yel 1210 13 10/12 033 10 
birch...... 404 65/315 45 | Bi jand..... 10 10 0} 91010 Ww 
M +0 0 0 0/; 0 0 O O/||Memel... - 40 0 15 ©) 10101510 
elm. -» 810 415 | 310 4 10 | |Gothenburg, yellow. 12 0] 9 10 1210 
Dantsic, oak + 310 6 0} 310 510 white.. 910 11 ¢ @ill 
3 0 40/215 4 5/||Gefle,yellow ...... ll © 1210, 11 lols @ 
Memel, fir +.310 4.0/3 5 4 0||Soderbamn........11 0 1910/11 0 1910 
eeeeees «+3 5 310 | 315 O O||Christiania,perC. 
Swedish.....00.... 21863 0| 210 215/| iat by iby 9 fa 0 34 | 20 096 9 
Mass,Quebecrdpine5 0 6 0 | 6 0 8 O|/ in. .....yellow 
yipine5 060/507 0 a E 015 1 6) 035 120 
redpine... 0000/0000 per 40 ft, Zin... 
Lathwood,Danwe.fm 710 810 | 610 7 0||staves, perstandard M 
Bt. P 9101010 | 810 9 O}|yuebec, pipe.......50 © 600) 60070 0 
Sages te ees shaw pee | ae puncheon..16 uv 180) 2028 0 
uebec, white spruce] “ tic, crown 
ScSobawhiteeprucels 017 0 |13 10 16 O||  pipe...cs---f 270 0 180 0] say 0 2400 








SCOTCH PIG IRON REPORT. 
No. 1 Gartsherrie., .. 56s. 6d. f.0.b, Ghaagow. 
10. 


i ee ww a 
»3 Do, +e oe 651s. Od, ° do, 
M’ Nos. Do. <. .. 508.9. ;, do, 


WARRANTS, 
Cash prompt... .. 52s. 6d. per ton. 
3-5ths No, | and le 7 
2-5ths ,, 3.. 


lmo., open, .. +» 
2mM0s., yy «+e ov 
+ 53s, 6d. 


MANUFACTURED IRON, 
Bars,Govan .. .. - £715. Od. less 4 per cent. 
» Common .. . .. £7 Os. Od, less 4 per cent. 
Drumpellar,Common .. .. £7 5s. Od. less 4 per cent. 
Best oe 


. = ww £8 5s. Od. less 4 per cent. 
Plates and sheets .. .. .. £10 
Rails oe oe 


£7 5s 0d, 
3, Od, 

£4 2s, 6d. Nett cash. 
Guaseow, October 11th, 1860. 


A vigorous and healthy feeling has entered the pig-iron market since our 
last report, and relieved it of that depression and positive stagnation which 
characterised the trade for the months of August and September. 


7. «8 of 


Pipes ec se 08 ce oe 


closing quotation, cash prompt. 

vipa iron ts in good request vessels scarce and freights rising, parti- 
ly to the French ports. ; 

Exports last week were 8,157 tons, against 9,784 tons in the correspond- 


ing week last year, 
ices . Suaw, TuomMson, AND Moors, Metal Brokers. 
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MANCHESTER LITERARY AND PHILO- 
SOPHICAL SOCIETY. 
Ordinary Meeting, October 2nd, 1860. 
Dr. Jove, President, in the Chair. 

Tue president brought under the notice of the meeting a sheet of 
copper, upon which, whilst under magnetic influence, iron had 
deposited electrolytically. The experiment was made by Mr. F. H. 
Hobler, of London, as follows:—The plate of copper, forming the 
bottom of a shallow vessel filled with a saturated solution of sulphate 
of iron, was placed on the peo of a powerful horse-shoe magnet, 
fixed vertically with its poles uppermost. An iron wire, dipping 
into the solution, was placed in connection with the positive elec- 
trode of a Daniell’s cell, of one pint capacity, the copper plate 
being connected with the negative electrode. The deposited 
iron exhibited the lines of magnetic force in the same manner 
as in the case of iron filings scattered on a sheet of paper 
placed over a magnet. When Mr. Hobler substituted a plate 
of tinned iron for the copper, he observed indications, though 
very faint ones, of the same phenomenon. On using a saturated 
solution of sulphate of copper, Mr. Hobler observed that the deposit 
was even throughout, and that no specific position of the axes of 
the crystals of copper could be detected, although they invariably 
formed on the outside of the two poles. Mr. Hobler, in discussing 
the phenomenon, inquires whether it is produced by the action of 
the magnet upon the solution in direction of the lines of force, or 
whether the iron is formed in the solution immediately above the 
copper plate, and then attracted by the magnet into the direction of 
the lines of force. The former suggestion appears to him to be 
inconsistent with our present knowledge of the influence of mag- 
netism on chemical action; the latter, with the theory of electro- 
deposition, which supposes the coating to be formed on the plate, and 
not deposited, strictly speaking, thereon. 

The president exhibited a slip of paper which he had received 
from Professor Thomson. On the paper was printed, by photo- 
graphy, the line indicating the various changes of atmospheric 
electricity, which took place at the observatory of Kew during 
twelve successive hours. Much interest was excited by witnessing 
one of the first fruits of Professor Thomson’s beautiful instrument. 
The paper indicated a series of very rapid oscillations, about one per 
minute, of the intensity of atmospheric electrical force. 

Mr. Henry Bowman presented the following statement of obser- 
vations on the temperature of the six summer months ending 
September 30th, 1860, taken by a self-registering thermometer at 
Victoria Park, Manchester :— 
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Pt gaa um temperature in the twelve months was 78 deg. on 
u > 
The minimum temperature in the twelve months was 9 deg. 5 m. 
on December 19th. 

1.—From Tables by Dr. Dalton, Society’s Memoirs, vol. iii. (new 
series), p. 494, and vol. vi., p. 572. 

2.—The mean of August, 1799, was 55 deg. 

3.—The mean of September, 1803, was 51 deg. 7 m.; 1807, 50deg. Im. 

4.—The mean of the year 1795, was 46 deg. 4 m.; of 1799, 44 
~? m.; of 1814, 45 deg. 4 m.; and of 1815, 46 deg. 2 m. 

r. Atkinson stated that, during the months of June and August, 
he had observed the extraordinary rain-fall of thirteen inches at 
Thelwell. The fall in July was not considerable. 

Mr. Dyer having stated that on the morning of August 11th, a 
very loud explosion was heard in the neighbourhood of Blackfriars, 
London, the sky being clear at the time, a conversation took place 
on the subject of fire-balls and meteorites, in the course of which 
Mr. Ekman stated that during a most violent thunderstorm, passing 
over a tract of land intersected by a rapid stream, he had distinctly 
seen fire-balls, the diameter of which he estimated at two feet, pro- 
jected from the clouds down into the water. The distance of the 
point where he stood, from the point at which the balls struck 
the water, could not have been more ‘than 150 to 200 yards. The 
phenomenon was witnessed in Sweden many years ago. 

Mr. Wild exhibited the universal or alphabet telegraph of Profes- 
sor Wheatstone, and pointed out the successive improvements which 
had resulted in this admirable invention. 

A paper, by Arthur Cayley, F.R.S., &., Hon. Member, was 
read by the Rev. T. P. Kirkman, entitled, “On the a faced 
Polyacrons, in reference to the Problem of the Enumeration of 
Polyhedra.” 

“The problem of the enumeration of the polyhedra is one of 
extreme difficulty, and I am not aware that it o- been discussed 
elsewhere than in Mr. Kirkman’s valuable series of papers on this 
subject in the ‘ Memoirs’ of this society, and in the Philosophical 
Transactions.’ A case of the general problem is that of the enume- 
ration of the polyhedra with trihedral summits; and Mr. Kirkman, 
in the earliest of his papers, viz., that ‘On the Representation and 
Enumeration of Polyhedra’ (fem. vol. xii., pp. 47, 70, 1855), has 
in fact, by an examination of the particular case, accomplished the 
enumeration of the octahedra with trihedral summits. 

“It is intended, in the present paper, to give a method for the 
derivation of the triangular-faced polyacrons of a given number of 
summits from those of the next inferior number of summits, and to 
exemplify it by finding, in an orderly manner, the triangular-faced 
polyacrons up to the octacrons; thus, as —> the examples, 
stopping at the same point as Mr. Kirkman; for although perfectly 
practicable, it would be very tedious, and there would 
mensurate advantage to carry them further.” 

At this, the first meeting of the session, a large number of books, 
chiefly transactions of learned societies abroad, were laid on the 
table. The chairman congratulated the society on the rapid increase 
of its library, which was mainly owing to the great ability and zeal 
of Mr. Ekman, the honorary librarian. 


no com- 





Ow Frupay tast, as Mr. Moate, of Old Broad-street, was crossing 
Throgmorton-street, he picked up a bill of exchange and cheque, 
amounting to nearly £690. After considerable trouble and investiga- 
tion he ascertained they belonged to a Mr. Thomas Brooks, silk manu- 
facturer, Spital-square, bag which Mr. Moate lost no time in restor- 
ing them to the owner. Mr. Moate suggested that £5 should be o 
by Mr. Brooks to Mr. Muller's Orphan Asylum at Bristol (an insti- 
tution in which several hundred orphans are educated and sup~ 
ported coy fa [, and of course, voluntary contribu- 
tions), but this Mr. Brooks positively refused to do, or indeed to make 
any such graceful acknowledgment for the service rendered him, 








SOCIETY OF ENGINEERS. 
October, 1860. 
R. M. Orpisu, Esq., in the Chair. 
ABSTRACT OF PAPER “ON THE CHALK FORMATION.” 
By Joun Guiywyy, Jun. 

Tue author commenced by explaining how necessary the study 
of geology is to all engineers, whether for railways, waterworks, or 
mining purposes, as estimates are often exceeded from a want of 
careful consideration of the strata passed through in the construc- 
tion of these works. 


The formations above the cretaceous system having been briefly 
described, the author subdivided the cretaceous system into two 
formations, the chalk and the greensand. Chalk, the predominant 
and most interesting feature of the group, was then again sub- 
—— into three divisions, the upper chalk, lower chalk, and chalk 
marl, 

Each of these was considered as of an almost distinct character. The 
upper chalk, from its porous nature, one-third of which being made up 
oF pores, and also containing layers of flints at distances varying from 
4 ft. to 6 ft. apart, and from 4 in. to 18 in. in thickness. As a proof 
of the regular and steady deposition of the upper chalk, he men- 
tioned one bed or layer of flints, extending between two and three 
miles, at the cliffs east of Dover. Further evidence of stratification 
was shown to exist, and to be easily traceable where the chalk is 
exposed on its escarpment side, in which numerous quarries usually 
exist. 

Besides the nearly horizontal lines of stratification the vertical 
joints found in the upper chalk were explained. 


Tubular cavities or sand-pipes, usually of the form of inverted 
cones, were mentioned as singular phenomena, which he considered 
were produced at some time by the water issuing from the chalk 
rer | strongly impregnated with carbonic acid, and so carrying the 
chalk away with it, thus leaving the holes excavated out, the flints 
where the hole is small having been left in situ, while the holes 
themselves have been gradually filled by the rain washing in the 
strata overlying the chalk. 

Some noted examples were mentioned at Higham, near Norwich, 
at Helsenden, and at Thorpe. 


The lower chalk was then described as of a much harder and 
closer grain than the upper, flints being rarely met with in it, and 
when so met, only in its upper part, and then not in layers, but 
interspersed, or what is known by well-sinkers as pudding chalk; 
in Yorkshire; however, the flints are there found in layers, in the 
same way as in the upper chalk of the South of England. 

A table was exhibited showing how much more dense the chalk 

as we d d 

The author considered that the lines of stratification were marked 
in the lower chalk by hard veins of rock chalk met with in it, of 
variable depth and thickness. 

The chalk marl was then shown to have quite a different descrip- 
tion to its predecessor, being of a clayey substance, impervious to 
water. 

Then followed the greensand formation, comprising the upper 
greensand, the gault, and lower greensand. 


Having arrived at the base of the cretaceous system, he then 
described the principal lines of disturbance, faults, &c., that had 
taken place in the chalk, and the effect that they have had upon the 
strata above the chalk formation. 

To prove the marine character of this group some of the various 
fossils found in it were mentioned. 

The geographical extent of the chalk was shown to be very great, 
extending to nearly a fourth of the whole area of England. 

Its physical aspect he described as unlike any of the older 
formations, it having such smooth and flowing lines, generally bare 
of trees, but covered with a short herbage, singularly dry, even in 
its numerous complicated valleys. 

Thus, having given the general features of the formation and 
extent, the rainfall over it was considered, as the amount falling in a 
given time was important. He quoted some returas of the rainfall 

iven by the Meteorological Society's tables, which showed as much as 
Fin. fell in 5 m., and on another occasion 1 in. in 15 m. Now, if this 

uantity fell on-an impervious strata, a large portion runs off to 
feed the streams and rivers, but on the chalk it was immediately 
absorbed. 

The total mean annual rainfall on the chalk formation was taken 
at 26 in. To account for what became of this water, experiments 
were shown to have been tried by various gentlemen to ascertain 
how much infiltrates into and below the soil, none of which could be 
entirely relied on, in consequence of the smallness of the areas 
experimented upon; but the author considered it would be better to 
take the nearest agreeing with his own experience, although pro- 
testing that the only real means of arriving at a just conclusion was 
by a careful study of the country, its number and volume of streams 
or rivers, whether fed by drainage or springs. 

On the chalk formation scarcely any streams or rivers are found, 
and those that do pass over it usually rise in other formations. Asa 
_— example a table was exhibited of some cases selected by 

r. Homersham, showing a comparison of nine pairs of bridges with 
the area of drainage attached to each, one of each pair bein 
on an impervious soil, the other on the chalk formation, in whic 
the comparative drainage areas were as nearly matched as possible. 
The result arrived at was that the areas of the bridges on the chalk 
were only from one-fifth to one-tenth the size of those on the 
impervious stratum, and those in the latter were frequently flooded, 
while those on the former never varied, and rarely ran more 
than from one-half to two-thirds full. 

So absorbing was the chalk found to be that large tracts of clay 
are now drained into the chalk by means of dumb wells. 

The question of infiltration was taken at 42°4 per cent. of the mean 
annual rainfall, which equal a supply of water to be obtained from 
the chalk of nearl half a million gallons per day per square mile, 
for any towns or villages on or near the chalk formation. 

The line of saturation or permanent water level was stated to 
depend on a number of conditions, and was so frequently changed 
by altered circumstances that the author could not give any direct 
method of ascertaining it, except by a careful examination of the 

neral character of the strata, the dip, its amount of porosity, 
height of hills, and the general surface of the country with reference 
to valleys, &c. 

He, however, quoted experiments that have been tried on the 
north side of the Bexley hills, in Kent, showing the rate of inclina- 
tion or friction line to from 45 ft. to 47 ft. per mile; and from 
another course of experiments from Dunstable to Watford the rate 
of inclination was 13 ft. per mile; and in Hampshire the same 
inclination was stated to exist. 

The lines, although called permanent, are not so, for they vary in 
some places as much as from 50 ft. to 60 ft. between their highest 
and lowest times. 

One cause of springs in the chalk formation was shown to be 
where a fault occurred and had brought the porous stratum in 
contact with the impervious stratum, and so allowed the water to 
accumulate until it ran over the edge of the impervious stratum. 

Another, where the strata having been bent up at the escarpment, 
allowed the water to pass off on both sides. 

The theory of the bourn was explained. 

A large number of springs was mentioned where the water flows 
to waste into the rivers or the sea, which could be well spared for the 
purposes of town supplies. 

Of the quality of the water itself the author said it had but one 
fault, its hardness; but this could easily be remedied by a simple 
and inexpensive process, known as “ Dr. Clark’s softening process,” 
which had been in practice for several years. 

A description was then given of the cost of sinking for water4n 
the chalk formation, with the amount of water yielded by man 
wells and bore holes that have been in use for many years, whic 








clearly demonstrated the fact that large quantities of water could be 
obtained at a comparatively smali cost for useful purposes. 

In conclusion the author described some of the various means of 
sinking these bore holes, with the time and cost of making them. 
a lecture was illustrated by a large number of diagrams and 





ON THE PRESENCE OF ARSENIC AND ANTI- 
MONY IN THE SOURCES AND BEDS OF 
STREAMS AND RIVERS. 


By DucaLp Camppxtt, Analytical Chemist to the Hospital for 
Consumption, Brompton. 


Some months ago I had a specimen of iron pyrites from coal, or 
coal pyrites as it is familiarly called, sent to me, to examine for 
arsenic, and I was somewhat surprised to find in it the quantity of 
arsenic which I did, arsenic not being generally set forth in the 
analyses which I have seen of such pyrites, although my own im- 
— was that, if looked for in a proper manner, it would be 
ound. 

Having been informed that the coal associated with this pyrites 
crops out in the beds of the streams and rivers of the district from 
which my specimen of coal pyrites was sent, it occurred to me that 
if the sand from the beds of such streams or rivers were carefully 
examined, arsenic would be found in it. 

Having obtained a specimen of the sand, after a great many ex- 
periments (for I was at first beset with difficulties about the purity 
of the various materials used in my examinations, and other causes), 
I at last succeeded in obtaining arsenic from it in every experiment, 
and really in notable quantity. ° 

Besides arsenic, 1 also got antimony, which 1 had not observed in 
my coal pyrites, although it may very likely have been there in 
small quantity. 

The quantity, however, of both the arsenic and the antimony ap- 
pearing so considerable in this specimen of sand, induced me to think 
that their occurrence was due to other sources besides the coal pyrites, 
and led me to the opinion that I should find these metals in the sand 
from the sources or beds of most streams or rivers in greater or less 
quantity, depending upon the geological formation from which such 
sand had its origin; and after making several experiments, I found 
my views confirmed in this respect; and in every specimen of sand 
from these sources which I have hitherto examined, I have obtained 
arsenic, and generally also antimony, and, as I had suppused, in 
some instances the arsenic was in considerable quantity, in others in 
small quantity; but in no instance is its presence in a doubtful 
quantity. 

I say “ generally also antimony,” although it is more than likely 
that antimony exists in every specimen of sand which I have 
examined; but the process I followed was especially for arsenic, not 
for antimony, although, as I have stated, I very often got some anti- 
mony at the same time with the arsenic. 

Although I speak of the arsenic being in greater quantity in the 
one sand than in the other, this is observed as yet only by qualita- 
tive tests. I have not directly estimated quaihatedy the arsenic 
in any one instance; nor do [ think that by the process which I 
follow to detect the arsenic, and whic I shell give, should I get in 
most instances, if not in all, anything like the quantity which the 
sand contains, 

The process which I adopt is as follows:—The sand is first dried 
by means of a bath at not too high a temperature, and sifted, it 
necessary, through a coarse sieve, to remove anything larger than 
sand; the portion for the experiment I then weigh out. 1 seldom 
require more than two ounces of the dry sifted sand. I then ascer- 
tain that my hydrochloric acid is free from arsenic (or rather how 
far it is contaminated with it, for it is rarely indeed that this acid is 
found entirely free from arsenic), which | do by introducing into a 
drachm of the acid diluted with about three drachms of distilled 
water, when brought to boil in a small flat-bottomed flask, about the 
eighth of a square inch of bright copper foil, specially prepared as 
free from arsenic as it is ible to be obtained, * and gently boiling 
the same from about half an hour to three-quarters or so, avoiding 
much evaporation by having a small funnel in the mouth of the flask. 
Should this piece of copper get coated with arsenic, I take it out and 
replace it by a similar piece, and boil it in a similar manner; should 
this piece likewise get coated, I should scarcely like to use such im- 
pure acid; but if no coating has taken place, or only one piece was 
coated, I measure out into a small flat-bottomed flask (a flask capable 
of holding about three liquid ounces is the size I prefer), half an ounce 
of the acid, and gradually add to it the two ounces of the dry sifted 
sand. I now close the bottle with a cork, and allow it to stand for 
some hours until the acid has thoroughly penetrated the sand, when 
I remove the cork, and at once attach by means of a perforated cork 
a bent tube about 3 ft. long, leading into a receiver through a 
cork, a little loose at first, but capable of being made tight after- 
wards, the receiver being placed in water. Heat is now applied by 
means of a sand-bath, gently at first, gradually increasing when the 
cork at the receiver is made to fit tight. I also apply wet rags or 
bibulous paper down the tube. In about an hour the greater part of 
the distillate will have passed into the receiver, when it may be de- 
tached. The distillate which varies in quantity according to the 
nature of the sand I measure. I have found it to average 190 grains; 
but, as stated before, it varies in quantity according to the nature of 
"The test which I general y 

e test which ner: first a is the copper one, exact] 
as I have described 4 costa the ackd, only, instead of a drachm, y 
use a less quantity, proportionate to the acid used and the distillate 
obtained. After one piece of copper is coated, it is withdrawn and 
another substituted, and so on until no more coating takes place; 
much evaporation of the liquid is made up from time to time by a 
little boiling water ‘ 

When antimony. is in the distillate, it deposits more readily than 
the arsenic upon the copper, and the first pieces coated have more of 
a a or blue tint than the steel-grey colour of the arsenic. 

he remainder of the distillate may be tested by a Marsh’s appa- 
ratus, heating the gas as it passes through a quill-tube drawn to a 
~~ X point, in order to get the metallic arsenic deposited upon the 
tu 

The metallic arsenic, deposited in this way from the residue of the 
distillate from two ounces of the sand, is in many instances of suffi- 
cient quantity to dissolve or sublime and examine by other tests. 

The sands which I have examined have been selected with much 
care; and in most cases, when taken from the beds of streams or 
rivers, they have been taken above where they could receive con- 
tamination from coal pits or works, or contamination of any descrip- 
tion whatever; I append a list of them, in order that any one may 
repeat the experiments. 

I am indebted to Mr. Woodcroft, of the Great Seal Patent Office, 
for the first eight specimens, and to Mr. George Phillips, of the 
Inland Bovence Labevaterten, for the next four specimens, both these 
gentlemen have taken much interest and trouble in the matter. For 
most of the other speci I am indebted to kind friends, and one 

or two I have procured myself. 
List of Sands examined. 

From Cragg Hall, Cheshire. 

From Black Brook, which falls into the Dane, Staffordshire. 

From the source of the Wye, the Buxton Water supply. 

From the source of the Goyte, Derbyshire. 

From Oaks Clough Redmires, supply of Sheffield. 

From the source of the river Porter, Fulwood, Sheffield. 

From Hog Shaw Brook Buxton. a - 

From the source of the river Dove, Derbyshire, where it issues 
from a compact limestone rock at Mr. Marsden's Dowal. 

; — Middle Lake, Dinish Island, Killarney, County Kerry, 
reland. 

From Flesk River, Killarney, County Kerry, Ireland. 

From Ogwen River, near Penrhyn Slate Quarries, about four or 





~#T have lately examined a great many specimens of copper said to be 
free from arsenic; of these, eight specimens were electrotype, but in all 
I found arsenic, 
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five miles from the outlet of Ogwen Lake, Carnarvonshire, North 
Wales. 

From Snowdon, 100 yards above the Ceunant Maur Fall, Carnar- 
vonshire, North Wales. , ¥ 

From the junction of the river Kinder and Sett, Derbyshire. 

From the Brent, two miles below Apperton Bridge. 

From the Thames, a quarter of a mile above Teddington Lock. 

From the Mardyke, near Stifford, Essex; falls into the river 
Thames at Grays. 

From the river Lea, Essex, 800 yards above the East London 
Waterworks. 

From brook emptying itself into the Wrike, Melton Mowbray, 
Leicestershire. 

From Ladies Well Spring, Pitlour, Fifeshire, Scotland. 

From Garden Brook, Pitlour, Fifeshire, Scotland. 

Although in my experiments I have not yet met with a sand from 
the source or bed of a stream or river that does not contain arsenic, 
and perhaps antimony also, yet, judging from the exceeding varia- 
bility in the quantity in each, I am far from thinking that sands 
will not be found, though I should say they will be few in number, 
_ that will not contain these metals. 


ROYAL CORNWALL POLYTECHNIC SOCIETY. 
(From the West Briton.) 


Amonesr the scientific societies whose annual meetings are cele- 
brated in Cornwall each succeeding year, the Royal Cornwall 
Polytechnic Society occupies no unimportant position, In the first 
place, by the encouragement which it affords to mechanical inven- 
tion and skill in the fine arts, as well as to science generally, it 
serves to keep alive the interest in these departments throughout 
the county, whilst its annual exhibitions afford to the inhabitants 
one of the most interesting, refined, and delighted treats which 
could be presented to them, Cornwall might well be excused if it 
looked upon the establishment of this society with feelings of pride; 
and claimed some credit for having now for more than a quarter of 
a century witnessed its successful operation. This, we believe, is the 
only county in the West of i... !and that can boast of such a society ; 
and it is not surprising ti 15 annual meeting should be looked 
forward to with no smali » terest, or that large numbers from the 
various districts should 0: such ions avail th lves of the 
opportunity afforded of inspecting the rare and unique scientific, 
mechanical, and fine art co lections which are gathered together. 


The exhibition for the present year was opened on eg = 
last, and will be continued during the week, in the Polytechnic Hall, 
at Falmouth. In every department it is nearly equal to the exhi- 
bitions of previous years, and in some respects it is superior. This 
is particularly the case in the mechanical, natural history, and naval 
architecture departments, all of which are remarkable for their 
extent and excellence. The arrangements for the display of the 
numerous objects of interest are admirable, and such as are best 
calculated to display the various objects to the best advantage, and 
at the same tiine to cause the whole to present the most attractive 
appearance. But we must proceed to notice the various departments 
in detail. 

Tus MecuanicaL DerarnrMent.—The articles in this department 
are displayed on tables at the top of the room and on the floor of the 
hall. ‘The number is greater than usual, one or two extra tables 
bcing required to contain them, and they comprise many models of 
great interest, on account of their novelty and the importance of 
the inventions. The first object that attracts the visitor's attention 
is a very complete and handsome model of Messrs. Clayton and Co.’s 
patent brickmaking machine, which has effected such an improve- 
ment in the manufacture of bricks in various parts of the country. 
Mr. Edward Borlase, of Hayle, exhibits a model of a machine for 
separating metals and metallic ores from their grosser associates. In 
this invention the water and stamped ore are conveyed to the ma- 
chine through a launder, whence they fall into a circular distributor, 
and then pass off through pipes or shutes into a large circular basin 
or tank. This has a rocking motion, which can be imparted to it 
either by steam or water power, and it works with such rapidity and 
force as to keep the mixture always in solution. While in this state 
the ore sinks by its gravity below the rubbish with which it was 
mixed, and the waste remaining on the top is carried towards the 
centre, where it passes over a raised ring and is thrown off as use- 
less. ‘This ring can be raised or lowered by means of cone pulleys, 
so as to suit the quality of ore to be operated upon. A full-sized 
machine is 7 ft. in diameter. Mr. Borlase states that several of the 
machines are in operation in the mines in the north of England, and 
in every instance in which they have been tried they have given 
satisfaction.— Messrs. Newton, Wilson, and Co., of High Holborn, 
London, exhibit eleven of their very elegant-looking sewing 
machines, including two highly ornamental and beautiful 
lady's boudoir machines, which, from their elegant appearance 
and tasteful finish, appear to form an appropriate addition 
to a lady’s room; eight of the handsome machines invented 
by Grover and Baker, Boston, United States, and a cottage 
machine. In addition to these, they also exhibit a binding machine. 
which puts on the binding without the necessity of previously tack- 
ing it. ‘To one of Grover and Baker's machines is attached New- 
tou and Wilson's patent hammer, and as this turns down the head 
or seam, the double process of folding the hem and stitching is 
carried on at the same time. 
comfortably at the rate of 1,500 stitches per minute, but it can be 
worked up to 1,800 a minute. The prices of the machines vary from 
five to thirty-five guineas. The machines are exhibited in operation 
by an agent of Messrs. Newton and Wilson, and they form objects 
of ,eneral interest and curiosity to visitors, especially the female 
portion of them. The process of working the machine is very light 
and simple, consisting merely of the pressure of the foot upon a 
board or plate at rapid intervals, something very like the motion of 
the foot in turning the spinning-wheel in former times. Every one 
who saw these machines in operation, and inspected the eflicient ard 
rapid manner in which they executed their work, must have felt 
that the trade of the sempstress was at an end.—Mr. Reberts, 
cabinet-maker, of Falmouth, exhibits, amongs: a very fine collection 





of cabinet furniture, two patent nursing chairs, the invention of | 


Messrs. Newton and Baker, ‘Lhese chairs are placed on light 


movable sprivgs, ana with every movement of the child they givea | 


corresponding action, thus keeping the youngster constantly darcing 


up and down or inclining from side to side, an arrangement which | 





This machine is calculated to work | 


telegraphic cables, by which the electrical quality of a single foot of 
a cable can be easily ascertained.—A model of one of Azimuth’s dials 
was exhibited by Captain Tovey, of London; and Messrs. Tangye 
Brothers, of the Cornwall Works, Birmingham, exhibited two or 
three midels of Dentist’s patent hydraulic presses, of 20 tons power. 
Mr. Abernethy, the engineer-in-chief of the Falmouth Docks, ex- 
hibits models of a portion of the Prince of Wales’ Breakwater at 
Falmouth Docks, now in course of construction; the inner and outer 
sections of the breakwater at Blyth, on the scale of half an inch to 
one foot; and a design for Swansea Breakwater on the scale of 1 in. 
to 6 ft. While noticing these models we may also state that there 
hung in front of the platform the working plans and sections of 
the Prince of Wales’ Breakwater, and the graving and eee | 
docks now in course of construction or proposed to be constructe 
at Falmouth. — Messrs Stephen and Son, of Ashfield, contribute 
samples of wire rope suitable for mines, inclines, and ships, the 
being the only manufacturers of wire rope in the West of England. 
There are also exhibited a deep sea pressure gauge, by Mr. H. 
Johnson; an ingenious apparatus for teaching arithmetic to the 
blind, and a reflecting tube for soldiers in the trenches, by the Rev. 
W. Taylor ; specimens of copper branch pipes, on an improved 
principle, by George Williams, apprentice, Hayle Foundry; two air 
purifying hand ventilators by Mr. J. White, Finchley; models of an 
improved safety-valve, and a boiler and flue on —— principle, 
by T. Broadbent, Milne Bridge; a model of the calculating portion 
ob Scheutz’s calculating machine, with specimens, from Dr. Farr, 
Registrar-General’s office, Somerset House; Gifford’s patent self- 
acting water injector, by Messrs. Sharp, Stewart, and Co.; lamb- 
feeder, for the use of shepherds and farmers, by Mr. Sibley, St. 
Lawrence; specimens of electro block printing, by the Electro Block 
Printing Company, London; a meter for craniums, for wig-makers’ 
use, by Mr. Joseph Williams, jun., Plymouth, who last year had 
awarded to him the society’s bronze medal for his specimens of wigs ; 
models of chemical furnaces, muffler, assay pots, plumbago melting 
crucibles, &c., by the Patent Plumbago Company, London; a 
miner’s theodolite, by Messrs. W. H. Wilton and Co., St. Day ; an im- 
— haad-drill, for boring brass, iron, or wood, by Mr. T. C. Cappell, 
uckingmill; a model of a direct action steam crane, by Mr. R. 
Morrison, Newcastle-on-Tyne.—Mr. T. Learwood, of ‘Truro, exhibits 
two or three articles, his own invention, which are likely to prove of 
reat benefit to invalids. The first isa universal bed chair, which can 
be raised or lowered to sixteen different elevations, so as to suit the 
comfort of any person suffering from ill health. In the front pro- 
vision is made for the fixing of a board which can be used as a table 
or reading desk. The chair can also be at once converted into a 
camp bed, suitable for officers, on field duty, &c. Wires are provided 
for raising a canopy over it when so used, so that the sleeper, if in 
the open air, may be protected from the effects of severe weather. 
Another advantage which it possesses is that it can be folded into so 
small a compass that it, the bed and bedding, can be packed into a 
box 5 ft. long, by 2 ft. 5 in. deep, and 1 ft. wide, so that it can be 
easily taken abroad.—The next is a truss for double or single 


THE NEW WEST-END RAILWAY STATION 
AND HOTE 


Tue Sration.—The railway station which has just been opened 
at Pimlico for a portion of the traffic of the London and Brighton 
Railway is the first of several great metropolitan improvements 
which the scapes of the great thoroughfares has rendered 

. For some time past the journey from the West-end to 

London Bridge through the City has, upon an average, absorbed as 
much time as is required to run the whole distance from London to 
Brighton. This inconvenience and waste of time have been felt as 
a serious drawback to travellers, and the large stream of traffic 
constantly me to and from the station has in its turn increased the 
pressure of local traffic in the streets, and seriously interfered with 
many descriptions of business. To provide a remedy for this state 
of things has long been a desideratum, and what in other countries 
would have been attempted by the orders and plans of some paternal 
form of government, has been undertaken by private associations 
and railway companies, who saw in the removal of the existing ob- 
structions a means of increasing their traffic and au. menting their 
rofits. The South-Eastern and the London and Brighton Railways 
ave been the foremost in this work, and, by the promotion and 
carrying out of their West-end extensions from London Bridge, 
have conferred tt benefit upon the community at large. The new 
station at Pimlico occupies the site of what was formerly the Gros- 
venor Basin, an area of about ten acres. This basin was at the end 
of a small “cut,” or canal, of rather more than a mile in length, 
from the Thames at Pimlico. The canal itself has not been taken 
for any purposes of the railway or the station; it still exists to 
within a short distance of Sechistet-eiere, slightly reduced, 
however, in width, in order to afford a towing-path in place of 
the one which has been taken for the line of railway. The whole 
of the basin has been required for the purposes of the joint 
station for the London and Brighton, the London, Chatham, and 
Dover, and the Great Western Railways. This West-end line was 
originally projected by an independent pany—the West-end and 
Crystal Palace Railway Company. A station was first opened at 
Battersea, on the side of the Thames, but sulsequently a bridge was 
thrown over the river, within a short distance of the Chelsea Sus- 
pension Bridge, and the railway was continued to the present 
terminus, at the Pimlico end of the new Victoria-street, Westminster, 
the last towering unt ted ion of which overlooks the 
station. This short line, connecting Westminster with Battersea, 
is, perhaps, the most expensive ever constructed. It is little more 
than a mile in length, and, with the station, it has cost, or will have 
cost when completed, nearly a million of money. For a considerable 
portion of the distance the line has ornamental brick walls on each 
side; it is covered in with a glass roof, upon the ridge and furrow, 
or Crystal Palace style of roofing, and the rails are laid upon sleepers 
covered with vulcanised india-rubber. The compensation given to 
the various wharfingers in the basin was enormous, and the property 
taken was of a most valuable character. The station is a very com- 











ruptures, which is made without springs, and is not, co tly, 
likely to cause the sufferer pain, though it can be made to give any 
amount of pressure. It has, we understand, been tried, and highly 
approved of.—Mr. Slade Olver exhibits a patent breech-loading 
gun.—Mr. W. Old, a mariner, Falmouth, exhibits a violoncello and 
bow entirely made by himself. The former is a very good model, 
and is altogether oer handsome instrument, though, as we had 
not an opportunity of hearing its tone, we are unable to speak as to 
its quality. At the two previous exhibitions Mr. Old, it will be 
senulieted, exhibited two handsome violins, his own manufacture, 
for both of which the committee awarded him prizes.—M. F. Joubert 
exhibits specimens of engraved copper plates acieraged—a process 
by means of which it is stated any engraved copper plate can be 
steel-faced and a very large number of impressions taken, as the 
steel coating can be removed from the plate as soon as it begins to 
show signs of being worn, and a further coating placed on without 
any possible injury to the original plate. ‘ From bank note plates 
so acieraged several hundred thousand impressions have bvecn 
obtained, and the pla, were found to be uninjured when the print- 
ing was completed.” 

In the body of the hail, amongst the mechanical models and in- 
ventions, though belonging more correctly to the fine art department, 
are displayed a number of truly beautiful specimens of sculpture, 
all of which, excepting one, are contributed by Messrs. W. and J. 
Freeman, of Penryn. The exception is the most beautiful of all, 
and that is the production of a working stonecutter, named Thomas 
Couch, in Messrs. Freeman’s employ. They are not only more 
numerous but far more beautiful than any contributions which these 
gentlemen have made to any previous exhibitions, and they present 
pleasing proof of the high finish to which granite can be worked. 
The first of these productions which meets the visitor’s viewjon enter- 
ing the hall, as it is perhaps the most prominent object in the centre 
of the room, is a large and finely cut and modelled vase 2 ft. 11 in. 
in diameter, and 3 ft. 3 in. high, standing on a tine pedestal, the 
vase being formed of granite from the Constantine and Trewoon 
quarries. The raised ornamental work encircling the bottom of the 
vase is left dead or unpolished, and this contrasts finely with 
the polished portions above and below it. Standing a short distance 
above this is a smaller vase of similar design 2 ft. 5 in. in diameter, 
and 2 ft. high, and standing on a similar but smaller pedestal. ‘To 
the left of these is a high ornamental “ ledger” or tombstone, ex- 
hibited by the same firm, formed of a slab of granite from the Carn- 


sew quarry, Mabe, 6 ft. 6 in. in length, and of the average width of | 


2ft.4in. The centre is slightly raised, and is ornamented with a 
Greek cross and ornamental shaft. The “ witherings” or border 
round the edge for an inscription is polished, and the whole of the 
work is executed with great skill.—A granite drinking fountain, con- 


| tributed by the Messrs. Freeman, stands in front of the table devoted 


to the display of the smaller mechanical models at the top of the 
room. It is in the Gothic style, 5 ft. 3 in. high, by 2 ft. wide, and 
contains two drinking fountains with a lower fountain for dogs. In 
the front is the inscription—‘ Jesus stood and cried, saying, If any 
man thirst let him come unto me and drink,”—perhaps not the most 
appropriate inscription that might have been selected from the 
sacred volume. They also exhibit a good specimen of “ lona” work, 
consisting of a block of granite, 11 in. long and wide by 5 in, thick, 
one side being ornamented by a Greek cross, and the other by two 
equilateral triangles emblematic of the Trinity.—The last specimen 
of granite sculpture, and as we have said the finest, is the statuette 
of a child holding two fishes, which has been executed entirely by 
Thomas Couch, a working stonecutter, residing at Penryn. It is 


we are informed by those possessing practical experience in such | cut in granite from the Trewoon quarry, and is 2 ft. 3 in. high ; it is 


matters, is likely to keep it iu good temper all day. 
constructed that the child can neither fall out nor hurt itself. 


The chair is so | from a plaster cast, and the easy grace of the figure and innocent 


Mr. | 


infantile expression of the face have been admirably preserved. 


toborts also exhibits a patent carpet sweeper invented by the | When the hard and stubborn character of the materials in which the 


sume firm, which both sweeps the dust and takes it up without | 


causing any dust in the room.—Mr, Hearder, of Plymouth, ex- 
hibits a new stove or cooking apparatus, which is stated to posse:s 
the following advantages: — With the consumption of three- 
pennyworth of coals a day, it will cook for a family of from twelve 
to sixteen persons; second, it requires no extra fire for baking, as, 
so long as the kettle will boil the tire will bake; third, vessels will 
boil on any part of the hot plate; fourth, the stove being air-tight, 
the draught is certain, and ashes may be burnt over and over again 
until reduced to clinkers; fifth, the flues will go two or three months 
without clearing; sixth, the flues are all complete in the stove, an | 
consequently no masonry is necessary for tixing, except for appear- 
ance; seventh, roasting by the open fire does not interfere with the 
baking of the oven; eighth, direct consumption of fuel is so regu- 
lated by the valy#in the ash-pit door, that the fire may be kept in all 
the night; ninth, the hot closet below keeps viands hot after being 
cooked, or warm plates; tenth, boilers can be fixed so as to be 
movable without interfering with the tixings of the stove; eleventh, 
meat baked in this stove cannot be distinguished from roast meat; 
and, twelfth, it is an infallible cure for a smoky chimney. Mr. 
Hiearder also exhib ts a new instrument, named an inductometer, for 


determining the inductive capacity of dielectrics, or for testing ; fhose now in use.—Londo 





figure is cut, and the fact that Couch is entirely celf-taught, are 
considered, the work must be regarded as a truly astonishing per- 
formance. It stands on a handsome polished granite doric pedestal 
4 ft. 3 in. high. 








Tue Exvxcrric TeteGraru.—By the methods now in use about 
2,000 words pes hour is the utmost capacity of a telegraph line, the 
speed of working depending upon the condition and length of the 
wire. Dr. L. Bradley, residing in New York, who bas been studying 
for several years to discover a means of facilitating the transmission of 
signals, has invented a plan by which he can transmit 15,000 words 
per hour, using the signs constituting the Morse aljhabet, which 
are generally used in Europe and America. ‘his is at the rate of 
four words per second, the highest number reached by the ordinary 
method of operating being only thirty-three words per minute. 
Dr. Bradley found, however, on applying this improvement to a 
long cireuit, that the relay magnets refused to work at half this 
increased s After spending several months in attempting to 
remove this difficulty, he has discovered a relay magnet capable of 
acting at the rate of 10,000 words per hour, or five times as fast as 
nm American, 








building. It is divided into two equal parts by a row of 
massive iron columns, which support light lattice wrought-iron 
girders, that carry a ridge and furrow corrugated iron roof. The 
station is lighted from the top of the ridges. It is very lofty, simple 
in its style of construction, and in every respect adapted for its pur- 

ose. The right hand side of the station is set apart for the Crystal 

alace traffic, and the left for the Brighton, Croydon, Epsom, and 
other business of the London and Brighton Company. The booking 
offices, and waiting and refreshment rooms, are large, and neat in 
their decoration, the woodwork of the interior being simply var- 
nished deal. There is a considerable amount of work yet to be done 
in order to complete the permanent roof, but a temporary covered 
way is provided on the platform. The rent to be paid by the London 
and Brighton Company for the use of the station is £10,000 per 
annum. 

By the side of the London and Brighton Railway, and occupying 
an equal portion of the Victoria station, will be the terminus of the 
London, Chatham, and Dover Railway. This line will, it is stated, 
be opened for traffic throughout from London as far as Canterbury, 
by the end of the present month. No attempts, however, have yet 
been made by this company to cover the station with a permanent 
iron roofing, as in the case of the London and Brighton ; but it is 
covered in a temporary manner with a timber roof. So far as the 
station arrangements are concerned there is little to be done. The 
London, Chatham, and Dover Company have the use of the station 
upon the same terms as the London and Brighton, viz., £10,000 a- 
year. The London, Chatham, and Dover have, however, sublet a 
portion of the station to the Great Western Railway Company, and 
a mixed gauge has been laid down for the accommodation of the 
traftic upon the broad and narrow systems. The Great Western 
Railway will obtain access to the station by crossing the hames in 
the first instance by a bridge now in course of construction, as an 
extension of the West London, at Kensington. After crossing the 
river, the trains will then run on to the junction with the South- 
Western and the West-end Crystal Palace ling, and then re-cross 
the river at Battersea. The station will, therefore, afford accommo- 
dation for all the traffic south of the Thames, for the whole of the 
West of England and South Wales traversed by the broad gauge, 
and the whele of the North-Western districts. “There will be, in 
fact, scarcely a part of Great Britain which may not be reached 
from this station. Great care will, however, be required in working 
the traffic upon the line. The access to the station and the bridge 
across the river, at Battersea, unlike that in course of construction 
at Hungerford, for the Charing-cross extension, has but two 
lines of rails. The ground plan for the station and its approaches is 


| exactly in the form of a bottle with a very narrow neck and a very 


wide body, and if such an amount of traffic is brought on the line as 
may reasonably be expected, it is clear that some very extegsive 
enlargements must be made in the approaches. Already there are 
14 trains which leave the station each day for Brighton and the 
South Coast, and 17 which arrive; there are 27 that start for the 
Crystal Palace, and 27 that return; there are 8 down trains and 12 
up trains on the London and Leatherhead line, making a total of 
10&'trains that leave or arrive at the station in the day. The London, 
Chatham, and Dover intend running 6 or 7 each day; how many 
the Great Western will run it is impossible yet to say; and if, as it 
is expected will be the case, the London and North-Western and the 
South-Western get running powers, it is not too much to calculate 
that at least 200 trains will have to be provided for each day. At 
present there is no difficulty in making all the requisite arrange- 
ments, but the energies of Mr. Sutton, the experienced station 
superintendent, will be severely taxed, when those accessions are 
made to which we have bers Facilities for passengers going to 
and returning from the station have been provided by several lines of 
omnibuses which have been already put on to Hampstead and other 
yarts; and in a few weeks it is probable that the energetic Yankee, 

r. Train, will have laid down his tramway in the new Victoria- 
street, for the monster omnibuses which will run between Charing- 
cross and the station. 

Tur Hore..—By the side of the railway station, and fronting 
Belgrave-place, there is in course of construction a magnificent 
building, called the Grosvenor and West-end Railway Hotel. It is 
the property of a company, and the contract price of the building is 
£100,000. The hotel is in the Italian style, richly ornamented, and 
consists of a centre and two wings. The wings, which are the 
loftiest portions of the building, are 160 ft. in height from the base- 
ment to the top of the cupola or terminal decoration, and contains 
nine storeys. ‘The frontage is 300 ft. in length, and the depth of the 
building, which is bounded by the railway station at the back, is 
75 ft. An entrance will be provided direct from the railway station, 
as well as from the front in Belgraye-place, and stairs and galleries 
will afford direct access to the hotel from the arrival and departure 
platforms. The building will be of Bath and Portland stone, and 
the whole of the decorations carved in that material. The = 
structure rests upon a bed of 10 ft. in depth of concrete, 3 ft. of which 
is in Portland cement and 7 ft. of lime; and the cost of this 


unusually solid foundation was not less than £12,000. On the 
ground-floor there will be a handsome cotiee-room, 67 ft. by 
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36 ft. 6 in.; a smoking-room 39 ft. by 23 ft. 6 in., and a magnificent 
vestibule 7 ft. by 35 ft. with a broad and handsome flight of stairs 
communicating with a gallery on the first-floor. On this floor there 
will be handsome suites of private rooms; and two principal stair- 
cases, commencing here, will be continued through the whole of the 
seven floors above. The corridors on each storey will be lighted by 
glazed lights, and ventilating shafts run up from the basement to 
the roof. On the basement storey there are to be twenty-six rooms, 
on the ground-floor seventeen, on the first-floor et de cg 
second twentf-eight, the third twenty-eight, on the fourth, 
and sixth forty each, and on the seventh twen! y-three rooms, making 
a total of nearly 300 rooms. The hotel is ted to be completed 
about next autumn, and when finished will he one of the finest of 
the buildings of which London can boast; being of solid stone, and 
not an outer covering of deceptive cement over brick, it is cale 
to last for centuries. The staircases are also of stone; and every 
art of the building will, as far as possible, be fireproof. Mr. 
Knowles is the architect, Mr. Kelk the contractor, and Mr. Hearn 
the manager of works. 








THE GREAT EAST SBE e POSITION AND 
PROSPE 


Durine the last week the directors have, it is understood, received 
from the New York consignees of the great ship the sum of £14,000, 
but have not yet received the accounts which will enable them to 
judge as to the financial results of the trip. It is, however, expected 
that the receipts from passengers and visitors will very nearly 
balance the expenses. There is no probability of the ship making 
another voyage until the next spring; the tides will not admit of 
moving her off the gridiron at Milford, even if it were desirable she 
should be floated, until ahont Christmas next. The certificate 
granted by the shipping department of the Board of Trade, in 
accordance with the provisions of the Mercantile Marine Act, was 
for six months from the date of her leaving Southampton, and will 
expire early in November. This certificate will not be renewed until 
the bearings of the screw shaft are put in the same position as they 
were previous to the trip te New York, and when that is done the 
surveyors will give a certificate limited to one voyage to and from 
America. On the return, however, the Board of Trade will require a 
number of improvements of a permanent character necessary to 
replace the inferior materials and workmanship employed under 
previous contracts. The works include a new timber deck, the 
present one being so thin and so badly laid, that the water which 
does not remain in pocls on the surface pours through in copious 
showers into the saloon and cabins. The alterations required for the 
screw shaft, for replacing the new injection feed pipes by other modes 
of supplying the boilers, the warming apparatus, and other details, 
will involve an outlay of from £15,000 to £20,000. The examination 
of the ship made by the surveyors of the Board of Trade has shown 
that the hull has sustained no injury whatever, that not a plate has 
moved, nor a rivet started; but that in a few cases where the paint 
has been rubbed off, the plates have been corroded away some 
minute fraction of an inch. After receiving the official report of 
the Board of Trade, and the reply to the application of the company, 
with respect to the renewal of the licence, the directors decided upon 
conferring with some of the principal shareholders as to the course to 
be adopted. The attempt to get the ship ready for sea at a compara- 
tively short notice would have involved a repetition of that hurried sort 
of work which has uniformly been followed by fresh demands for altera- 
tions and improvements, and which has the disadvantage of being not 
only badly performed, but of requiring to be paid for at most 
exorbitant rates. It was the unanimous opinion of directors and 
shareholders that, merely for the purpose of making a voyage to 
and from America, such an expenditure would not be prudent, and 
it was resolyed, as we stated last week, to reduce all the expenses to 
the minimum, and lay the ship up until some well-considered plans 
had been devised, and sufficient time afforded for entering into the 
contracts to place the ship in a thoroughly efficient condition. The 
preparations for the last voyage to New York were made hurriedly, 
and paid for exorbitantly, the principal reason for pushing them on 
being to enable the ship to reach New York in the month of July, as 
some great authorities in American affairs had assured the directors 
that great results might be anticipated if it arrived there during the 
celebration of the Independence fétes. From various causes, however, 
these predictions were not realised ; the amount received for exhibit- 
ing the ship was not equal to what had been anticipated ; and, so far as 
the ipts from ge money was concerned, they were little 
more than nominal. Considerable outlay had been incurred in 
fitting up cabins, and providing for the wants of ten times as many 

as were carried either on the outward or homeward 

voyage. The public confidence in the merits of the ship, lost at the 
time of the explosion, had not been sufliciently restored, and two or 
three voyages, such as those which have already been made across 
the Atlantic, appear necessary in order to give faith in the undoubted 
and indisputable sea-going qualities of the ship. ‘Che financial 
position of the company is not very satisfactory. The £100,000 of 
preference — raised six months since has been received, and 
almost entirely expended. A sum of £40,000 and interest was 
— to pay off the existing mortgage, and some pressing 
liabilities were also liquidated. Added to these items there is now 
the award against the we on Mr. Scott Russell’s claim of 
£18,000. The _ of this the directors are advised to resist, 
aud steps will taken, as early as possible, to set aside the award 
on various grounds, among others that it contains matter not in- 
cluded in the original order of reference. In the event of the com- 
y having to pay this sum, additional capital will be required. 

e directors will, it is stated, issue a report to the shareholders 
early next week, which will, no doubt, afford more complete informa- 
tion respecting the facts above stated, the position of the company, 
and the course which they are prepared to recommend for adoption. 











SCOTTISH MATTERS. 


As regards steamship building, it appears that Messrs. Caird and 
Co., Greenock, have contracted with the North German Lloyd, of 
Bremen, for the construction of a large screw steamship, of about 
2,900 tons, to trade between that port and New York. ‘he 
Bocciocchi, a steamer of 550 tons, was launched from the building 
yard of Messrs. Scott and Co., at Garvel Point. Her measurement 
18 200 ft. long, 254 ft. broad, and 15 ft. deep within the hold. She is the 
property of a Marseilles house, where she will proceed after being 
fitted out. The vessel will be the first admitted into French ports 
since the ing of the new tariff. 

The shipments of pig-iron have been liberal of late. Last week 
they reached a total of 10,974 tons against 9,983 tons in the corre- 
sponding week of 1859. The trade seems to have regained its old 
progressive activity. 

The prospectus has been issued, under most in@uential auspices, of 
the Glasgow, Baillieston, and Langloan Railway, with a capital of 
£100,000 in £10 shares. The projected line traverses a rich mineral 
district, hitherto unaceommodated by railway communication, and 
it is calculated that the existing local mineral traiic alone will be 
sufficient to yield a dividend of 8 per cent. ‘he gradients are 
favourable, and the works being light, the whole, including purchase 
of land, are estimated to cost £83,000. 

We read, in the Glasyow Mercantile Ad-ertiser :—“‘ Mr, Caird stated 
at Gatehouse, afew days ago, that during his recent visit to the 
United States a proposal had Leen made to him to introduce from the 
prairies of America live cattle for the English markets. An American 
said to him: ‘You havea great steamship, you have the Great 
Eastern; you can’t fill her with anything ; you can’t put 10,000 





men into her—too many eggs in a basket are dangerous; you can’t 
put an ~~ her, supposing you wanted to send an army 
abroad; no Minister of Great Britain would ever think of trying 
such an experiment. Well, then, since you can’t find a cargo for 
her, you ~ carry in her an enormous quantity of fat cattle from 
America.’ It has been calculated that the Great Eastern would 
carry 4,000 live cattle; and as she has no heaving, pitching motion, 
nothing almost but a gentle roll, these gentlemen believe that, with 
excellent ventilation, the animals could be put on board the steamer, 
and positively fattened while making the voyage, and that more 
comfortably and effectually than even in a feeding-house at home. 
That might be a chimerical idea, It had been calculated that after 
carrying the 4,000 head of cattle to the nearest seaport, and provid- 
ing 500 tons of Indian corn, and 100 tons of water, for feeding them 
on board, there would still, at the current prices of meat, be an 
ample enough profit for those who should undertake what might 
appear, at first sight, to be a very daring speculation.” 





TRAFFIC RETURNS. 
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Demerara fortnight ending ; : oe _ 





Irish Procress.—The rental of Ireland has within the last twenty- 
five years risen from ten to fifteen millions, and the revenue has 
risen nearly three millions beyond what it was a quarter of a century 
ago. Within thirty years the tonnage of Ireland hes doubled; and 
within thirty-three years the foreign imports have risen from 
£1,500,000 to £5,500,000.—Morning Post. 


ACADEMY OF ScimNCcres.—At a late sitting, M. Pouchet com- 
municated some further experiments on the air of diflerent localities. 
Our readers are aware that his object is to show that the atmosphere 
is far from being overloaded with microscopic spores and germs, as is 
asserted by those who deny his theory of spontaneous generation. In 
the experiments above alluded to, the learned naturalist has explored 
the air of towns and marshes, the sea and mountains, with his aero- 
scope, an instrument, it will be remembered, of his invention, by 
which the particles contained in a given volume of air are blown 
on an adhesive surface. In towns, he has found that the air contains 
an infinite ‘variety of organic remains and particles of things in 
common use. The air of marshes and plains is charged with a vast 
quantity of vegetable fragments. On the contrary, in the open sea, 
far from the shore, as also on the tops of mountains, above the culti- 
vated and inhabited zones, particles foreign to the atmosphere 
become infinitely rare, and it is found not to contain either fecula 
or the eggs of infusoria, or the spores of mucedinw. And yet, he 
states in conclusion, a single cubic decimetre of such air, taken in 
the open sea between Sardinia and Sicily, or in the midst of the 
Ionian Sea, or on the top of Mount Etna, has always furnished him 
with legions of ciliated infusoria, which, in his opinion, have been 
produced by spontaneous generation—M. Goldschmidt wrote to 
state that M. Luther had, at M. Goldschmidt’s request, re-observed 
his last planet at Bilk, and named it Danae. We stated a short 
time ago that M. Chacornac had discovered another on the 12th. 
Hence it would seem that M. Goldschmidt’s Danae is the tifty-eighth, 
and M. Chacornac’s planet the fifty-ninth of the family of telescopic 
planets. Owing to the unfriendly footing on which M. Leverrier 
stands with the Academy of Sciences, M. Chacornac’s discovery is 
officially ignored by that body, which has received no communica- 
tion on the subject; and most probably the discovery will have to 
travel through Brussels, Berlin, or London, before the Academy can 
be lega!ly held to know anything about it—M. Lemaire sent in a 
communication on the part played by infusoria and albuminoid 
matter in fermentation, germination, and fecundation. Having in a 
previous paper shown that saponified coal-tar, as also phenic (carbvolic) 
acid, will deprive molluscs, articulata, radiata, &c., of life, he now 
describes certain experiments made with a view to ascertain whether 
it is this deleterious quality which gives it the property of stopping 
and preventing fermentation. The question appears solved in the 
affirmative ; and the author arrives at the conclusion that infusoria, 
so abundant in nature, are the primum movens of the phenomena of 
fermentativn, germination, and fecundation. 





Sponranxous GeNERATION.—M. de Pauchet says, from experi- 
ments he has made, he is satisfied that the atmosphere, under nearly 
every known condition, contains germs of organic life, capable, as he 
asserts, of producing spontaneous generation. In towns, he has 
found that the air contains an infinite variety of organic remains and 
particles of things in common use. The air of marshes and plains is 
charged with a vast quantity of vegetable fragments. On the 
contrary, in the open sea, far from the shore, as also on the tops of 
mountains, above the cultivated and inhabited zones, particles 
foreign to the atmosphere b infinitely rare, and it is found not 
to con:ain either fecula or the eggs of infusoria, or the spores of 
muceding. And yet, he states in. conclusion, a single cubic deci- 
metre of such air, taken in the open sea between Sardinia and Sicily, 
or in the midst of the Ionian Sea, or on the top of Mount Etna, has 
always furnished him with legions of ciliated infusoria, which, in his - 
opinion, have been produced by spontaneous generation. — Galignani, 

Suicupesr’s Vis-a-Vis Omninus.—Mr. Shillibeer, the patriarch 
of the London omnibus world, has just completed a new variety of 
that ~~ conveyance, which he calls the “ Vis-d-Vis", and for 
which he has taken out a patent. The new omnibus differs little in 
external appearance from the “ Saloon,” which it approaches in size, 
but a great many novelties have been introdu in the interior 
arrangements. A clear wide passage runs up the centre, flanked on 
each side to half way up by two compartments, in each of which 
four persons can sit comfortably face to face, and get in and out 
without the slightest difficulty. A similar space above the centre 
will accommodate in equal comfort seven persons sitting in the 
ordinary way. The principal novelty of the uew vehicle lies in the 
way in which the seats on the top are arranged. Besides the central 
passage running up from the door there is a cross section at the 
centre, and on each side of this is a sort of staircase, by which the 
outside seats are reached without the necessity of an exterior climb 
ing. Mr. Shillibeer thinks that this alteration will make the seats 
on the roof accessible to ladies, both in fine and wet weather, as they 
are to be provided with a light movable covering; and certainly 
many of the most important objections to the outside seats for 
females are removed by the new contrivance. We fear, however, 
that some further alteration in the mode of ascent will still be neces- 
sary to induce the ladies to patronise the roof very extensively. 
There is a wide seat in front, as in the ordinary “ bus,” in the ascent 
to which the well known-difficulties remain pretty much as usual. 
The new “ bus” is certainly very light, and by no means inelegant 
in proportions, and it has the additional recommendation that in wet 
weather it will provide cover for one half a greater number of pas- 
sengers than the ordinary vehicles. 

Forreien AND CoLoniAL Jorrinas,—Mr, Obed Hussey, the in- 
ventor of the reaping machine which bears his name, has been acci- 
dentally killed while travelling in a railway carriage between Balti- 
more and New Yourk.—Recent advices from America state that the 
great and, to some extent, careless use of threshing machines in the 
**great west,” has been attended with a number of deaths. The 
Indiana papers state that in that state during the last few weeks, 
thirty persons have been killed or maimed for life owing to careless- 
ness or inexperience in using the machines. Recently, in Canada, 
from the overheating of some small cog-wheels, owing to the speed 
at which the machine was driven, a valuable barn, with its contents 
of grain, and a horse, were destroyed, and one man barely escaped 
with his life.—The Journal de Rouen says :—‘ We are assured posi- 
tively that the convention, containing a new series of articles of the 
French customs tariff, was signed on Friday last by the French and 
English plenipotentiaries. The first convention, of the 29th ult., 
only comprised rough iron and steel; the new one includes all the 
other metals, as well as the different works of which they are tha 
basis. All works in iron also form part of the new convention, and 
every one knows how numerous and important they are, being com- 
posed of all kinds of tools, machines, utensils, and instruments. 
The present convention also comprises a vast variety of other 
articles, such as turnery ware, which is so diversified; coachmaker’s 
work, and articles in leather, which are so numerous; and retined 
sugar, which is taxed 41f. the 100 kilogrammes, All the duties in 
the new convention are moderate, and those on machines, tools, and 
instruments, are much reduced. Agriculture will no longer pay 
more than 9f. per 100 kilogrammes on instruments which may be 
imported from abroad, and will be relieved from the formalities of 
drawings, &c., which have, in many cases, hitherto caused foreign 
makers to refuse orders for them. ‘The duty on saws, planes, and 
files, is also considerably diminished. 

Nore on THe Use or Sutrpuate or Leap in Vouraic 
Couptes.—M. Edm. Becquerel describes a modification of the sul- 
phate of lead battery invented by his father, M. Becquerel. Sul- 
phate of lead has the property, when it is made into a paste with a 
saturated solution of chloride of sodium, of becoming hard and com- 
pact; other chlorides exert a similar action, Cylinders may be 
moulded of this paste, if a rod of copper, lead, tin-plate, or even of 
gas-coke, be placed in the centre. These eylinders, when dry, are 
permeable to a liquid conductor, in which we ~~ placed, and in 
contact with zinc form a constant current. lates may also be 
formed of this substance; and when placed at the bottom of a vessel 
resting on a conducting support of copper, lead, or tin-plate, a piece 
of zinc being suspended above them, and the v filled with 
acidulated water or solution of chloride of sodium, a constant couple 
with a single liquid is formed, without a diaphragm, But usually 
the cylindrical form, combined with the use of a cloth or — 
diaphragm, is preferable. All samples of sulphate of lead are not 
alike, probably from the presence of foreign admixtures; some be- 
come very hard, others do not acquire a suilicient resistance. 
Without knowing on what this depend, a mixture of 100 grammes 
of dried and pounded sulphate of lead, 20 to 30 yramnes of 
chloride of sodium, and 50 cubic centimetres of saturaiod solu- 
tion of chloride of sodium, gives good results: the addition of 
20 to 25 grammes of oxide of lead (minium or massicot) increases the 
hardness of the mass, Another method of using the different sul- 
rhaps preferable. It co in coating the 
freshly moulded sulphate of lead with a thin layer of plaster. This 
mass being placed in a liquid in the interior of a hollow zinc cylinder, 
constitutes a couple; in this way the sulphate does not get out of 
shape, nor is there any necessity for a diaphragm; the plaster serves 
this purpose, and prevents the contact of the zine and the reduced 
lead. In these couples either water acidulated with sulphuric acid, 
or solution of chloride of sodium may be used; in the latter case 
the electromotive force is somewhat greater than in the former, but 
the solubility of sulphate of lead in it causes a deposition of reduced 
lead on the zinc, which must be removed from time to time. With 
acidulated water this is not the case. The electromotive force of 
these new couples, as compared with that of a zinc-platinum couple, 
water containing one-tenth of acid, and nitric acid, is as follows :— 





phates of lead is 
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Couple with sulphate of copper... ... s+ see ve 58 to 59 

Couple with compact ¢ With solution of chloride of 
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In the first moments of the action the electromotive force depends on 
the nature of the conductor in contact with the sulphate of lead ; 
but as soon as there is metallic lead reduced, it attuius a constant 
value. When these couples are in operation, the sulphate of lead is 
reduced to the metallic state—the sulphuric avid from it forming 
sulphate of zinc: the lead may be obtained by fusion. From the 
chemical equivalents we readily get the relative weights which the 
two electrodes must possess in order to have a constant current; 
100 grammes of zinc require 470 grammes of sulphate of lead. These 
solid masses, permeable to liquids and employed as negative elec- 
trodes, by preventing polarization play the same part as the per- 
oxides of lead or manganese, nitric acid, and reducible metallic salts; 
but their resistance to conductibility, which varies with the progress 
of the reduction, prevents the application of these couples with a 
single liquid to the same uses «8 nitric acid couples, They may, 
however, be used with advantage where piles of great resistance and 
long duration ure required.— Comptes Rendus. 
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THE EARL OF CAITHNESS’S STEAM CARRIAGE. 


We have been favoured by Lord Caithness 
with a photograph of the steam carriage in 
which he lately travelled from Inverness to 
his seat, Barrogill Castle, within a few miles 
from John o’ Groat’s House. We published 
a few weeks ago a paragraph, taken from 
the Banffshire Journal, describing the journey 
and a few of the incidents attending it. Lord 
Caithness writes us :—‘I may state that such 
a feat as going over the Ord of Caithness has 
nevet before been accomplished by steam, as I 
believe we rose about 1,000 ft. in about five 
miles. The Ord is one of the largest and 
steepest hills in Scotland. The turns in the 
road are very sharp. All this I got over 
without trouble. There is, 1 am confident, 
no difficulty in driving a carriage on a com- 
mon road. It is cheap, and on a level I got 
as much as nineteen miles an hour. Its cost 
in working is very small—from 3d. to 1d. per 
mile—and it seems to stand its work very well 
indeed. The cylinders are 3 in. in diameter, 
with 7 in. stroke. I have gone up about 1 in 
6 or 7 with it. In my opinion it does the roads 
much good—certainly no harm. It carries 
water for ten or twelve miles and coal for 
about twenty miles. It weighs about two tons 
when full and ready to start. I passed the 
mail coach, Lord Lovat’s carriage, &c. &c. 
The people seemed more frightened than the 
horses. 1 shut off steam in case of accident, 
otherwise I should have done _— many 
more miles in the day.” Lord Caithness is 
entitled to great praise for the energy with 
which he has conducted the experiment of 
travelling by steam upon the common high- 
way, and it may reasonably be affirmed that 
he has brought the trial to a successful result, 
proving not alone the possibility, but the 
advisability and economy of the system he 
has inaugurated. We do not doubt but that, 
ere long, steam travelling upon the high roads 
will be availed of to’a large extent. 

The portraits are meant to be those of Lord 
and Lady Caithness (who has taken great 
interest in the experiment), and a friend who 
travelled with them. Our artist would have done greater justice to 
the originals had the photograph been clearer and more distinct. 

We observe that the council of Wick has presented the honorary 
burgess ticket to the Earl of Caithness. 

In acknowledging the honour, the noble earl referred to the pro- 
pelling of steam carriages on common roads. His lordship entered 
on an interesting history of this invention, disclaiming for himself 
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all right to the merit of inventing it. He detailed the construction | 
of the engine, and referred to certain improvements which he had 
himself introduced adding to the safety and simplicity of travelling, 
narrating a variety of interesting incidents in connection with his 
own experience in thus travelling. Three cheers having been given 
| for the Countess of Caithness, her ladyship said, “This is one of 
| the proudest and happiest days of my life, to see my husband made 
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a burgess of Wick, and to think that |he, a Caithnessman, has 
taught the people in thesouth that it is possible to cross the Ord in 
a steam carriage, which many of them regarded as an impossibility. 
(Loud cheers.) I am sure that as long as Caithness can boast of a 
steam carriage propelled on its common roads, it has no cause to be 
ashamed, and may claim to itself what the Americans would style 
the character of a go-ahead county.” 











IMPROVED GYROSCOPE STEAM ENGINE 
GOVERNOR, 
(Fro vn the “ Scientific American.” 

Tuk gyroscope applied to the regulating of the speed of steam 
engines! ‘The invention here illustrated is interesting to philosophers 
from its peculiar novelty, and it is not less interesting to owners of 
steamships from its great practical value, which has been demon- 
strated by trial on three of Cromwell’s propellers on the New York 
and Charleston line, where it was found to add materially to the 
speed of the vessels, and operated in every respect entirely to the 
satisfaction of the engineers. In rough weather, when the wheels or 
propellers of steamships are at one time considerably more submerged 
than at another, it is fre- 
—* necessary to sta- 
tion a hand at the throttle 
to regulate the speed, in 
order to prevent the en- 
gine from breaking the 
connections when the re- 
sistance is largely dimi- 
nished, and various plans 
have been devised to se- 
cure the regulation of the 
speed automatically; the 
uniform action of the 
common ball governor 
being prevented by the 
motion of the vessel. This 
great desideratum has 
been finally accomplished 
by means of the gyroscope, 
which has thus been raised 
from the rank of a toy to 
an instrument of the 
highest practical value. 

If a stone is tied to the 
end of astring and whirled 
around rapidly from the 
end of the finger as a 
centre, and a piece of paper 
held at an angle is brought 
against the stone side- 
ways, tending to divert it 
from the plane of its re- 
volution, the stone will 
resist this diversion, and 
will pass through the 
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paper in its effort to continue to revolve in the same plane in | 


which it was first started. Let a number of stones be fastened 
together in the form of a wheel or disc, and caused to revolve 


around a common centre like a wheel on its axle, and each one | 


of the stones will resist any effort to turn it from the plans of its 
revolution in the same way as the stone first cited. Thus the 
momentum, or inertia, of matter causes a revolving wheel tc resist 
any effort to deflect it from the plane of its revolution; the resistance 
being in proportion to the momentum, in other words, in proportion 
to the weight of the wheel and the velocity of its revolution. This 
simple property of matter explains all the phenomena of the gyro- 
scope which have so puzzled the heads of men. 


In the accompanying cut A is a heavy metallic wheel or disc, | 
which is caused to rotate rapidly on its axle B. The axle of wheel | 


A is made in two parts, one on each side of the wheel. The pinion I 
is fastened to one end of one of these pieces of the axle, and the 
opposite end is connected with the centre of the wheel by a universal 
joint in such manner that the rotations of the pinion I will cause the 
wheel to rotate, and will still permit a variation in the angle of its 
inclination. ‘lhe other piece, B, of the axle is connected at its 
middle, by a hinged joint, with the frame H, so that the variations 
in the inclination of the wheel A will cause the outer end of the 
piece, B, of the axle to rise and fall. The frame H being connected 
with the machinery through the intervention of the bevelled gear, as 
shown, is caused to revolve upon its axis, by which means the pinion 
I is carried around upon the geared circle G, imparting, as it rolls 
along, a rapid rotary motion to the dise A, at the same time con- 
stantly changing the plane of its revolution. As the momentum of 
its several parts tends to hold the wheel in the same plane of revolu- 
tion, this forcible change in the plane of the revolution causes an 
effort on the part of the wheel to rise to a vertical position ; a vertical 
plane being less remotely removed from the primary plane of the 
dise’s rotation than the inclined plane into which the wheel would be 
varried by the onward rolling of the pinion J. This effort of the 


| wheel to assume a vertical position tends to carry up the outer end 
of the portion B of the axle, and with it the rods C, C, and D. As 
this effort of the wheel is in proportion to the rapidity of its revolu- 
tions, if the rod D is connected with a throttle valve in the steam 
pipe, the speed of the engine is necessarily regulated. The use of the 
spiral spring J is to counteract and balance the action of the disc A. 
This invention, the first, perhaps, of a long series in which the same 
principle will be made available, has been patented by the inventor, 
Alban Anderson, of Lancaster, Ohio. 





DESTAS’ WIND OR WATER ENGINE. 
PATENT DATED Ist Marcu, 1860. 


Tne object of this invention of Mons. Destas, of 112, Rue de 
Reuilly, Paris, is to form a wheel, worked by wind or water, that 
the best result may be obtained therefrom, which is accomplished in 
the following manner:—Upon the rim of a wheel made of any 
suitable metal or material are placed a number of wings or floats, 
which rest upon a centre or stud, fixed or otherwise, the wheel being 
supported by suitable framework. Upon the shaft supporting the 
wheel is fixed an eccentric, attached to which are rods or bars con- 
nected to arms fixed to the centres supporting the wings or floats. 
Thus, at every point during each revolution of the wheel, the wings 
or floats are — by the bars into the most favourable position for 
the action of the wind or water by means of the eccentric. When 
wind is used to give motion to the wheel, an apron is placed 
before it up to the horizontal axis to prevent the wind operating 
upon the lower part of the wheel ; also the whole of the apparatus is 
fixed upon a turntable or other similar contrivance to being the 
wheel always before the wind. 














B is the shaft supporting the wheel P, P, to the rim of which are 
| attached the wings or floats D, D, D, at F; these wings or floats are 
| acted upon by levers F, G, and G, L, worked by the eccentric A 
| fixed upon the shaft B. The whole is supported by a frame S, or 
| other suitable support. Two wheels similar to P, P, may be used to 
| give additional strength when required. The wind acts upon the 
wings or floats D, D, in the direction shown by the arrow, and on 

the wheel being made to revolve by the force of the wind acting 
| upon these wings or floats, they are ahemetsy drawn in and thrown 

out by the action of the eccentric, which gives a reciprocating motion 

in the direction of their length to the levers G, L, which are attached 
| to the short levers F, G, at G. The wings or floats are thrown out 
| wLen arriving at the top of the wheel and drawn in at the bottom. 
| To prevent the wind acting on both sides of the wheel and nullifying 
| the force to any extent, an apron or guard F is placed before the 
| wheel, reaching slightly above the horizontal axis B, which prevents 








Tue Coat TrADE.—The total quantity of coal and coke exported 
from the various coal-ports of the United Kingdom during the 
month of September was, coal, 651,206 tons, and of coke, 23,146 tons. 
Of this quantity, which shows a slight decrease when compared with 
the returns for the previous month, Newcastle-on-Tyne exported 
184,363 tons of coal, and 12,695 tons of coke; Shields, 4,441 tons of 
coal, and 216 tons of coke; Blyth, 9,735 tons of coal; Sunderland, 
103,658 tons of coal, and 1,169 tons of coke; Hartlepool and West 
Hartlepool, 66,057 tons of coal, and 4,194 tons of coke; Middles- 
borough, 12,763 tons of coal, and 1,454 tons of coke; Hull, 17,460 
tons of coal, and 27 tons of coke; Liverpool, 35,328 tons of coal, 
and 889 tons of coke; Cardiff, 115,252 tons of coal, and 78 tons of 
coke; Swansea, 24,695 tons of coal, and 172 tons of coke; Newport, 
17,216 tons of coal, and 215 tons of coke; Llanelly, 6,958 tons of 
coal, and 1,705 tons of coke; Glasgow, 3,680 tons of coal, and 326 
tons of coke; Alloa, 3,398 tons of coal; Charlestown, 2,707 tons of 
coal; Troon, 7,681 tons of coal; Ardrossan, 7,486 tons of coal; and 
St. David’s, 5,440 tons of coal. The total quantity of coal and coke 
shipped during the month to London and other ports in the United 
Kingdom was of coal, 850,551 tons, and of coke 4,719. Of this 
quantity, which is greater than that shipped during the preceding 
month, Newcastle ship 193,255 tons of coal, and 647 tons of coke; 
Blythe, 9,253 tons of coal; Sunderland, 136,298 tons of coal ; 
Seaham Harbour, 64,360 tons of coal; Hartlepool and West 
een sg 116,870 tons of coal, and 95 tons of coke; Middles- 
borough, 16,844 tons of coal, and 110 tons of coke; Goole, 6,088 tons 
of coal; Troon, 68,500 tons of coal; Swansea, 14,449 tons of coal, 
and 6,082 tons of coke; Llanelly, 24,608 tons of coal ; Cardiff, 67,503 
tons of coal, and 1,224 tons of coke; Ardrossan, 6,601 tons of coal; 
Newport, 54,549 tons of coal, and 199 tons of coke; Maryport, 
33,114 tons of coal; Whitehaven, 14,261 tons of coal, and 105 tons 
of coke; and Charlestown, 5,663 tons of coal. The number of 
vessels, British and foreign, engaged in the coal trade during the 
month was 7,055, of which 4,719 were engaged in the home, and 
2,336 in the over-sea coal trade. 


Tue Lesanon.—The following are some details respecting the 
natural history of this part of Syria at present attracting so much 
interest :— Wheat, barley, maize, lentils, and peas are produced, but 
not in sufficient quantities for more than seven or eight months’ 
consumption ; and the deficit has to be made up by imports. Potatoes 
would succeed very well, but only small quantities are planted, and 
the crops are generally sold to Europeans; the population, with that 
horror for innovation for which they are remarkable, prefer to 
= the beans of Egypt, of which they make wretched 

read, and which they have always used. In the a and 
especially those in the direction from Beyrouth to Seyde, large 
quantities of oil, grapes, figs, almonds, and nuts are produced. Most 
of these fruits, however, are far from equalling those of Europe; 
they are, in fact, little better than the wild ones of the west, and 
the Orientals eat them before they are ripe. The apricots, grapes, 
and figs are good—especially the sort of the latter called Beyrouth. 
The town of that name and its neighbourhood are infested with 
large bats, which commit, at night, much damage. The cactus lant 
grows largely in Syria, but the inhabitants have not had the idea of 
turning it to account in breeding cochineal ; they content themselves 
with using it to make hedges, and gathering the fruit. Pine trees 
flourish in the country, and the Persian lilac is planted in avenues 
and much esteemed ; but, except these two, all shrubs are plucked up 
to make room for mulberry trees. The mulberry justifies the pre- 
ference shown for it ; in addition to feeding silk worms on the leaves 
in spring, its branches supply fuel; its bark serves the purposes for 
which willow is employed in other countries; the second crop of 
leaves feed cattle, and its wood is used by carpenters. The pasture 
grounds in the upper part of the mountain are good but not exten- 
sive, and consequently the production of oxen is limited. Every 
year 30,000 or 40,000 sheep are imported from Mesopotamia, and 
fattened on mulberry leaves. Camels are obtained from the Arabs 
of the Desert; asses, mules, and common horses from the Isle of 
Cyprus; oxen and goats are bred in the country. There is not much 
game in the Lebanon, owing to the destructive manner in which 
sporting is carried on. The chiefs of the mountain employ falcons 
to catch partridges, but the common mode is to tempt the birds to 
certain spots by spreading grain, and then to surprise them. The 
ounce, hyena, wolf, jackal, fox, gazelle, bear, wild goat, wild boar, 
and very large porcupines, are the wild or savage animals found in 
the country. 9 the Lebanon there is a great quantity of fossil 
coal, but it contains so much sulphuric acid as to be only fit for large 


| the wind acting upon the lower part. The wheel and guard may be | manufactories. Iron is abundant, and several mines are worked, 
laced ge a turntable, so as to turn it in any direction most | but unfortunately in an imperfect and very expensive manner. The 
e 


avourable for the action of the wind. 


It may also be used as a | iron, however, obtained is preferred to foreign, on account of its malle- 


| water-wheel, but in that case the wings or floats would have to be | ability. It is said that mines of gold, silver, and copper, also exist 
| in the country.” 


thrown out when at the bottom of the wheel. 
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WEIR’S IMPROVEMENTS IN REGULATING STEAM ENGINES, &c. 


PATENT DATED 28TH Fesrvary, 1860. 





A First improvement comprised in this invention of Mr. George 
Weir, of Glasgow, relates to the regulating of the action of con- 
densing steam engines, and may be applied either alone or in com- 
bination with a speed governor acting on the supply of steam. This 
improvement consists in adapting automatic means to regulate the 





| fixed on it, outside the frame C, a short lever I, having 
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weights F balance each other, whilst they are capable of receding 
from the shaft A, in obedience to the centrifugal force, in consequence 
of the frame C being loose on the shaft. One of the spindles D has 

— to it 
a rod or tube J, the other end of which works freely in an eye 


supply of injection or condensing water to suit the quantity of steam | formed in a bracket K, fixed to or formed upon the frame C. Be- 
passing through the engine. In one modification of apparatus for | tween this bracket and a collar on the rod or tube J there is placed 


this purpose, a disc, piston, or diaphragm, exposed on one side to 
the interior of the condenser, and by preference to the atmosphere 
on the other side, is so acted upon by springs or otherwise so as to 
vary its position with the amount or degree of vacuum in the con- 
denser. This disc is connected to the injection valve, which is, by 
preference, of the equilibrium class, so as to close or open it as its 
ition varies; then, on the supply of steam being reduced, the 
improved vacuum which will result from the as yet undiminished 
supply of injection water will cause a movement of the disc, and 
through it of the injection valve, so as to diminish the supply, the 
reverse action taking place on the supply of steam being increased. 

Two modifications of apparatus constructed according to this part 
of the invention are shown in vertical section in Figs. 1 and 2. 

In Fig. 1 the details are contained in a chest A, fixed upon the 
condenser B. The injection water enters by an inlet C into a 
chamber D, in the bottom of which there is a valve E applied to the 
passage communicating with the condenser B, The spindle F of the 
valve E is fixed to a diaphragm G fixed across the top of the 
chamber D, and is continued up through a stuffing box to receive 
external weights H. The space I above the diaphragm G is in 
communication with the condenser B by the pipe J. The diaphragm 
G is of larger area than the valve E, and the water pressure between 
them consequently tends to lift them, and so close the valve. This 
tendency is to a certain extent counteracted and adjusted by means 
of the weights H, whilst the effective pressure on the diaphragm G 
will . ~ upon the pressure inside the condenser. Thus when 
from the reduced supply of steam the pressure in the condenser 
becomes lessened, there will also be less pressure in the space I above 
the diaprhagm G, and the latter will rise, and closing the valve E 
reduce the supply of injection water, the opposite action taking place 
on the pressure in the condenser increasing. 

In the modification represented in Fig. 2, the external weights are 
dispensed with, and there are instead two chambers I, K, in com- 
munication with the cond by branches, having stop cocks i, 
k. The diaphragm G, between the chambers D and I, is in this 
case of about the same area as the valve E, this valve closing down- 
wards (instead of upwards, as in the — example), whilst the 
diaphragm L between the chambers I and K is of larger area than 
the diaphragm G or valve E. In adjusting the apparatus the 
chamber K is first put in communication with the condenser b 
opening the stop cock & until a suitable standard pressure is obtained, 
when the stop cock & is closed, the stop cock i remaining open. 
When the pressure in the condenser and also in the middle space I 
is reduced, the pressure in the top chamber K will preponderate, and 
acting on the diaphragm L, close the valve E more or less. On the 
pressure in the condenser increasing, the opposite action takes 
place, the valve E being opened, and more injection water being 
allowed to pass. 

This invention also comprises an improved arrangement of centri- 
fugal governor, applicable to steam engines and other prime movers. 
In one modification of this arrangement a couple of weights are 
fixed upon arms turning on joints at the outer ends of a diametrical 
frame, which is loose on the governor shaft, the lengths of the arms 
and the distances of the joints from the shafts being by preference 
about equal. Fast on the shaft and within the frame there is a boss, 
having two short arms placed diametrically opposite to each other, 
and connected by links at their outer ends to the arms of the 
weights. The weights are thus made to balance each other, whilst 
they are free to assume different distances from the shaft in obedience 
to the ee force acting against springs or weights applied to 
draw the weights inwards, their movement causing the loose frame 
to turn slightly on the shaft. When the speed of the shaft is altered 
its first action tends to move the weights, it being only through the 
arms of these weights that the change of motion can be communi- 
cated to the frame carrying the weights. In other respects the 
governor acts like other centrifugal governors, except that the 
centrifugal force is brought more directly to bear in changing the 
ea of the weights. ‘The change in position of the weights may 

made to cause the adjustment of the throttle or other valve or 
sluice in various ways, and the minor details of the arrangement 
may be varied in many ways. Thus, the frame may be fixed on the 
shaft, and the inner armed boss may be loose, or either may act as 
fixed, and vice versd, according to the direction in which the shaft is 
turned, Again, instead of the parts being connected by links, the 
weights may have toothed segments fixed to them, such segments 
being in gear with a pinion on the shaft. 


.One modification of this governor is represented in elevation in 
Fig. 3, and in vertical section in Fig. 4. The governor shaft A, 
which is driven by means of the pulley B,.has loose upon it an open 
frame 7 across diametrically opposite parts of which are two 
spindles D, turning in eyes in the tome. Each spindle D has fast 
on itan arm or lever ing at its end a weight F, and the 
arms E have jointed to about the middle of their lengths links G, 





connecting them to the extremities of diametrically opposite arms | 


H on a boss fast on the shaft A. With this arrangement the 








| ing n 


on the rod or tube a spiral spring, which acts on the lever I in such 
a way as to tend to turn the weights F inwards. The weights will 
consequently assume positions dependent on the extent to which the 
centrifugal force causes the spring to be compressed. The governor 
is arranged to be driven in the direction indicated by the arrows, 
and when a change in the speed of the shaft takes place, a very 
quick and powerful strain will come into action to change the 
positions of the weights, such strain arising not only from the in- 
creased centrifugal force of the weights, but also from the inertia of 
the weights and of the frame C, which frame, as already mentioned, 
is loose on the shaft. This placing of the frame loose on the shaft is 
of special advantage and importance, as it not only admits of a 
very simple arr tof the ting details, but also renders 
the corrective action of the governor extremely powerful and quick. 
For the purpose of communicating the corrective action of the 
governor to the throttle valve or sluice of the prime mover, one of 
the spindles D has fast on it a lever L connected by a link M to a 
bell-crank lever N carried by a bracket P fast to the frame C. The 
bell-crank lever N is arranged to shift the sleeve Q, which acts in 
the usual way upon the throttle valve lever. 

Figs. 5 and 6 are face and side elevations of a governor modified 
in some of its details. Parts which are the same as, or correspond to, 
os shown in Figs. 3 and 4 are marked with the same reference 
etters. The arms E of the weights F are formed with or have 
fixed to them toothed segments R, which gear with a pinion 8 fast 
on the shaft A, the frame C being of course loose on the shaft. The 
toothed segments R and pinion S are substituted for the links G and 
fixed arms H of the modification shown in Figs. 3 and 4, but the 
resulting action is in both cases the same. In Fig. 6 the sleeve Q is 
shown as formed with a screw thread T, which is acted upon by 
antifriction pulleys carried by brackets U fixed to the frame c The 
sleeve Q is prevented from turning round the shaft by a slot and 
pin, whilst a spiral spring V is arranged upon the shaft A to act on 
the sleeve Q, and through it on the frame C. Instead of applying 
the spring in this way, caoutchouc or other springs may be applied 
in the manner indicated at W. 











LANG AND CHEVALIER’S TARGETS. 
PATENT DATED 25TH Fepruary, 1860. 


Tus invention of Messrs. Lang and Chevalier, of Birkenhead, 
consists in constructing fixed or movable targets, that they may be 
automatic and self-registering, so as to avoid the necessity for a 
marker or signalman being stationed at the target, for the purpose 
of signalling by flags the portion struck by the projectile. 

They construct targets of steel or iron, and divide the disc of the 
target into a central bull’s-eye, and if circular, into four or any 
greater number of surrounding portions, which may be divided into 
two or more series of rings. 

To the central “ bull’s-eye,” and each of the parts or pieces com- 
posing the target, is connected an electro-magnetic apparatus for 
making and breaking contact, so that upon any part or portion of 
the target being struck, it is brought into contact or into electric 
circuit from a condition of insulation in which it was when at rest. 
A duplicate target or signal-board is placed near to the “ rest,” or 
place from whence the shot is fired, and upon the face of this dupli- 
cate target a number of needles corresponding with the number of 
parts composing the target are mounted for the purpose of indicating 
which portion of the target has been struck. 

In targets constructed according to this invention the same dimen- 
sions are adopted as those in ordinary use; but instead of forming 
each target of one fate only, the patentees combine several plates 
forming portions of each target, as, say, three pieces each, 2 ft. 
square, one above the other, the central piece having a bull’s-eye let 
into or fitted upon its face, and each piece is brought into separate 
communication, either through one or more insulated metallic wires, 
which, in turn, are connected at their opposite ends with one or 
several needles or indicators, by the simple or compound deflections 
of which needles the proper indication is given, and may be recorded, 
by means of the ncedie being held in the position in which it has 
been thrown or detiected until the next shot is made; or instead of 
being held by any mechanical or magnetic contrivance superadded 
for that purpose, such deflections may be simply noted, and the 
needle immediately thereafter will resume its normal position or 
position of rest. 
pnd: or piece of the target is connected with the correspond- 

le by means of a properly insulated conducting wire, and a 
contact maker or breaker in connection with a suitable battery 


| arrangement, or one or more needles may be made to record two or 


more parts of the target in electric communication with them, and 
either through one or more conducting wires. Upon the projectile 
striking the target the portion so struck is, through the galvano- 
meter or its equivalent, indicated upon the duplicate target or indi- 
cator board. 

The object of the invention being to enable a marksman to as- 


certain instantaneously, by means of self-acting electrical apparatus, 
the effect of his shot upon a target, that is, to indicate upon the spot 
from whence a bullet is fired what part of the target has been struck 
by the bullet without the necessity for a marker near the target, the 
target is made of several strong plates suspended from a suitably 
strong framing, and behind each plate are fixed insulated metallic 
points. Each plate or segment of which the target is composed is 
connected with one pole of a galvanic battery, and the points behind 
such plates or segments with the other pole, and at any convenient 
point of the circuit is placed a needle surrounded with a coil in such 
a manner that when any of the plates or segments of which the 
target is composed is struck by a bullet, it is caused to move back- 
wards till it comes in contact with the points behind it, and thus 
forms electrical connection, which, completing the circuit, causes the 
needle to be deflected. 
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Figs. 1, 2, 3, and 4 are views of a target suited for rifle practice 
and of the usual (regulation) proportions. 

Fig. 1 is a back elevational view of the target, the supporting 
frame, &c., being withdrawn to allow of the working part being 
seen; Fig. 2 is a vertical section, taken through the centre of the 
target, the supporting frame oe in position; Fig. 3 is a 
front elevation of the target, showing the parts of which it is com- 

osed. 

° The targets are formed of three separate plates A, B, C, exclusive 
of the “ bull’s-eye” plate D; and these several plates forming the 
target are suspended from a suitably strong eeeng frame F, G, 
in the following manner :—Each segment or plate, independent of 
the “bull’s-eye” plate, is carried by four arms H, H, 1,1; two of 
the arms H, H, ofeach plate or segment are suspended from wrought- 
iron eyes K, K, bolted to the frame opposite the upper portion of each 
segment; these arms H, H, being hinged to the lower portion of 
each segment. The two other arms I, I, of each plate or segment 
are suspended from wrought-iron eyes L, L, bolted to the frame 
opposite the lower portion of each segment; these arms I, I, being 
hinged to the upper portion of each segment. The arms H, I, and 
the arms I, I, are of equal length, and are connected at the centre 
by a pin M, which is firmly fixed in each of the arms H, H, and 
moves in a slot in thearms 1,1. This mode of suspension forms a 
convenient parallel motion, leaving each of the segments free to 
move only in a direction parallel to itself. The holes of the upper or 
lower hinges require to be slightly oval, so as to allow of the 
necessary amount of parallel motion. The segments are pressed 
outward from the frame by springs N, N, &c., the outward motion 
whereof is limited by a bar O, bolted or rivetted to the outer arms 
H, H. A corresponding bar O1 fixed to the arms I, I, helps to 
strengthen the construction. The ete suspension and support 
of the “ bull’s-eye” plate D is provided for independently of that of 
the “ centre” rectangular plate or segment, as shown in Figs. 1 
and 2, two studs or projecting bolts being secured to the back of the 
“ bull’s-eye” plate'may work in a tube or socket secured to the sup- 
porting frame F,G. At the base of this tube or socket a suitable 
spring or a cushion of india-rubber or other elastic material placed 
ave would allow of the necessary amount of resilience, and b 
inserting a pin in each of the studs or bolts, which pin should week 
in slots formed in each of the sockets or tubes, the outward action of 
the spring could always be so limited as to keep the outside face of 
the “bull’s-eye” plate D flush with the face of the centre plate or 
segment C, or only so much in advance of it as may-be desired. Small 
metallic springs E, E, are placed behind each of the pieces; these 
springs are insulated from the frame and iron pieces or = of the 
target when the latter are pressed out by the springs N. To the 
springs E are connected the conducting wires leading to the galvanic 
battery and indicating instrument, so that, each of the plates being 
furnished with its own special circuit and indicating needle, when a 
bullet strikes any segment it yields to the blow, and comes in contact 
with the spring E at its back, thus forming electrical connection, and 
completing the circuit. 

Putmonary Comp.iatnts.—Dr. Pietrasanta, who was entrusted 
some time ago with a mission to Algeria in order to study the 
influence of that climate in chronic pul ary complaints, has now 
communicated the result of his inquiries to the Academy of Sciences. 
Dr. Pietrasauta commences by stating that the climate of the city 
of Algiers is a medium between those of the temperate and tropical 
zones. Its atmosphere is extremely pure and cloudless: twilights 
are extremely short. The seasons differ but slightly from each 
other, the annual average heat being 66} deg. ; nevertheless, great 
variations of temperature are suddenly experienced at times; the 
hygrometic state of the ambient air is moderate, and the average 
altitude of the barometer 762-32 millimetres (about 30 in.) There 
are, moreover, certain periods of winds and rain which are well 
determined. Regarding the population, its increase is determ'ned ; 
first by immigration (arrivals being always more numerous than 
departures), and then by a diminution of mortality and an increase 
in the number of births. Wherever insalubrity exists in Algeria it 
is generally removable by human ingenuity and industry. Pul- 
monary complaints, however, do exist at Algiers, and are chiefly 
owing, first, to a contempt of hygienic precautions, and, secondly, to 
the influence of libertinism, which the natives have borrowed from 
the Europeans. The following six propositions comprise the medical 
results of Dr. Pietrasanta’s investigations:—1. The climate of the 
city of Algiers is extremely advantageous to patients labouring 
under pulmonary affections. 2. Consumption exists at Algiers 
among immigrants as well as among natives, but it is much rarer 
than in France and on the coasts of the Mediterranean. 3. The 
increase of consumptivn among the natives, whether Arabs, negroes, 
Mussulmans, or Israclites, is independent of any climatological 
cause. 4, The climate of Algiers is extremely favourable in cases 
of predispositions to be conquered, or symptoms to be removed, 
which constitute the first stage of phthisis. 5, Its beneficial in- 
fluence may be questioned in the second stage of tuberculosis, espe- 
cially when general symptoms predominate over local injuries. 








6 It is fatal in the third stage as soon as the phenomena of dis- 
' organisation appear. 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents, 


STEAMSHIP RESISTANCE. 

Sir,—When a “Tyro” in the science of steamship engineering 
steps forward with the announcement of having discovered a new 
law of force and motion, which disproves all present established 
rules of applied mechanics, a word of excuse, accompanied in the 
worst case with a pitying smile, would be passed upon him ; but 
when such an assertion comes from an “ old, experienced engineer, 
who should be considered an authority in matters to which he has 
paid, during a long career, his constant attention—who, for the last 
four years, has advanced, through the public press and before 
scientific societies, his “peculiar views,” and, despite the many 
censures and condemnations passed upon his theories, nevertheless 
still adheres pertinaciously to them—we certainly look with astonish- 
ment at such a prodigious phenomenon, and might well give up in 
despair any attempt at convincing him of his error. 


With your permission however, I will endeavour to prove to Mr. 
Armstrong the fallacy of his reasoning, which I hope to be able to 
do, unless Mr. A. even denies the simplest laws of the lever; and I 
will copy for that purpose the data of steamship performance, which 
he cites in his pamphlet, and upon which he bases his assertions. 
The two examples most differing are these :— 

Disp. Midships yey, vs LHP. Pro" vel. of P. 
Miranda... 1350 836 10°75 124229 613 94720 3°50 
Pioneer ... 1056 273 11°35 146620 1192 95988 6°80 


From these data Mr. Armstrong comes to the following con- 
clusions :— 

1. The power of the steam engine cannot be increased by giving 
greater velocity to the piston—that is, he denies pressure on piston 
x velocity of ditto to constitute the power of the engine, but 
asserts the mere pressure on the piston to be the true estimation of 
the engine’s power; because in the above examples the speeds of 
the vessels are in the game proportion as the respective pressures 
on the pistons ! 

2. He declares, point blank, that sharp water-lines are a delusion ; 
that, although the Pioneer is built for speed, she, nevertheless, with 
a much smaller midship section, and nearly double the horse-power, 
gains only an inconsiderable trifle in speed upon the Miranda, which 
has a bluifer form of bow. 

3. In agreement with his first assertion, he ignores the velocity of 
a vessel to be accounted for in estimating the comparative power 
required for propelling her, and employs the resisting pressure, 
which, with others, he assumes to vary as Vel.2. A vessel’s per- 
formance he estimates, therefore, by the three values—pressure on 
piston, midship section, and Vel.? 

Ad. J. ‘Ihe crank of 
the Pioneer’ screw-shaft 





is 1 ft. 3 in, Instead of Y 
directly connecting the ee 
piston-rod to the crank, '\ 


we will suppose a lever 
(beam) of the first or- 
der to be interposed be- 
tween the crank-rod and 

the piston-rod—the ful- |, 
crum of the lever to be / 
equally distant from \ / 
either of the two. Mr, ~--~ 
Armstrong will, un- 
doubtedly, know that 7 

we will have to apply 

still the same pressure in the cylinder to obtain the same 
eflect upon the erank-pin, and retain the same stroke and the 
sume velocity of piston. But when connecting the piston-rod 
so to the lever that the latter's centre of oscillation is twice 
the cistance from the pisten-rod as it is from the crank-rod, 
Mr, Armstrong cannot deny that, to obtain the same pressure on the 
crauk-pin, as in the first instance, we only require half the pressure 
on the piston; but we will have double the length of stroke, and 
double the velocity of piston, by the same number of revolutions of 
the crank-shaft, as in the first example. 





Stroke of Pressure on Length of Lever, Length of Lever, 
Crank-red, Crank-pin, Crank end, Piston end, 
No.l ... 26 95,000 4 4 
I ww BO 95,000 4 8 
Stroke of Pressure on 
Piston, Piston, Foot the. 


No.1 ... 26 X 95,000 = 287.500 
2 .. 50 X 47,500 = 237,500 

1 will leave to Mr. Armstrong a further comparison of his theory 
(according to which only half the power would be exerted in the 
latter instance) with these undeniable results, and only direct his 
attention to the fact that in both cases the same quantity of steam 
is required. A similar proof of his crroneous estimation of power is 
given in the hydraulic press, of which we will assume an example 
of two plungers, diflering in their area as 1 to 2. By pressing the 
1-square-foot plunger into the fluid, with a certain amount of pres- 
sure, double this amount of pressure will be exerted against the 
2-square-feet plunger; but while the first moves through 2 ft., the 
latter will move through 1 ft., the amount of water displaced being 
2 cube feet, which quantity indicates at the same time the amount 
of works performed. Mr. Armstrong cannot possibly deny the law 
of quaquaversal pressure; and yet it seems that he considers this 
law inapplicable to steam, as, in his many letters on this subject, he 
draws a marked distinction between the steam pressure against the 
cylinder cover, and that against the piston. If such is really his 
meaning, it is beyond the merit of notice from any one but those 
absolutciy ignorant of scientitic truth. 

Ad. 2. Whether the great discrepancies in the performances of the 
Miranda and Pioneer have deluded Mr. Armstrong to entertain his 
peculiar view as regards the resistance experienced by vessel: of 
different form of bow, when moving through the water, or whether 
it is the fact of the same quantity of the fluid being displaced sy 
equal midship section, whatever be the form of the bow, he must 
admit the following plain fact (or axiom)—that when a perpendicular 
surface is pressed against the water, the latter 
(within the limits of a certain velocity) will yield 

in a horizontal direction perpendicular to that 
surface, whether the latter is simultaneously 
mnoved in its own plane or not; or, to illustrate 
the case, the water in front of a vessel will be 
displaced in a direction perpendicular to the 
surface, which the vessel's bow presents to it, 
as in the annexed figure, in which a b may re- 
present 1 ft. of immersed midship section. When 
moving this surface from a to A in one second of 
time, we displace a quantity of the fluid repre- 
sented by abe A; but we displace this quantity 
with the velocity a A per second. When adding 
to our midship section a b, a surface a ec, to re- 
present the bow of a vessel, and move it through 
the same space, viz., from a to A, we wiil have 
_ displaced the same amount of water during a 
second of time, as in the former instance, now 
@ represented by ac C A; but with this differ- 
ence, that we displaced a greater quantity of water at each 
moment of time, represented by a c, with a velocity represented by 
Ad. If we suppose the angle of incidence to be 19 deg. 30 min., the 
distance a A (rad.) would be three times that of d A; in short, in 
the first instance, we displace 1 ft. with three times the velocity with 
which we displace 3 ft. in the second instance; but as the power 
necessary for eilecting this displacement varics (according to Mr. 











Armstrong), as V®, we will have the two following expressions repre- 
senting the power exerted in the above two cases, viz.— 
Ft. x Vel. Power, 

1x8#=1x9=9 
and - 

SxMxteesxi=8 
from which Mr. Armstrong will observe, that according to his own 
theory we will require three times the power,when presenting a flat sur- 
face perpendicular to the water, as when that surface is supplied with 
an inclined plane (bow) of an angle of incidence of 19} deg., although 
we displace the same quantity of the fluid in both cases. 

Pardon me for being so tediously explicit, but you will perhaps 
think with me, once and for ever. . 

I shall not advert to the third item, although the adoption of 
V2, by Mr. Armstrong, seems quite arbitra Neither experiments 
nor philosophical reasoning upon the established laws of mechanics 
and hydraulics guided him in this adaptation ; and to assume such a 
theory (that the power for propelling a vessel varies a V*) from the 
data of the two above cited vessels, is only a proof of Mr. Arm- 
strong’s short-sightedness. Admitting these data to be absolutely 
correct, we must ask Mr. Armstrong if there is no other way of 
accounting for their discrepancies than to come to his conclusions ? 
When observing the difference in the two propellers— 


Length. Pitch. Diameter. Slip. 
Miranda... Lil 11°6 12 7,85 pit negative 
Pioneer ... 3° 20°6 ll 31,46 pit positive 


Will Mr. Armstrong, in the face of these facts, still adhere to his 
explanation of the anomalous performance of these vessels, and be 
beguiled into the advocacy of notions which have called down upon 
him the well-deserved censures of so many engineers of high scien- 
tific attainments, and exposed him to the ridicule of the young 
students who have digested the rudimentary principles of mathe- 
matics and mechanics? The whole “prodigious phenomena” of 
such peculiar views seems to me to be one of the instances of a so- 
called practical man losing himself in reading the writings of 
Newton, Robison, Whewell, Joule, and Faraday, without possessing 
the fundamental knowledge for understanding such works. Hence 
the fact of finding the conservation of force being proved by Pro- 
fessor Faraday to Mr. Armstrong's satisfaction—of seeing this law 
abused, by applying it where it is inapplicable, while the simple law 
of “constancy of work performed "—is completely ignored ; besides 
having the “ speculative theory,” that “ heat, electricity, chemical 
action, and magnetism,” may be the self-same agent, un‘er different 
forms, re-suggested to your readers. Mr. A. will be doing a good 
service to himself and your readers by perusing Professor Helm- 
holtz’s lecture on “The Interaction of Natural Forces” (published 
in vol. ii. of Tne EsoGixerr); besides rudimentary works on 
mechanics and geometry (the visible logic), to see how far be can 
make his “reading of hanics” coincide with the elementary 
principles of those sciences. 

Permit me to add a few words in relation to the letter of your 
correspondent “'T. B.,” in which he “ endeavours to show that the 
resistance to the motion of a steamship does not vary’ as the square of 
the velocity,” while it appears very doubtfal whether the results of his 
computations are really that he intends them to represent. His 
own exposition of what he means” by analysing the exponent x + 1, 
declares that the value V, includes (w) the water's resistance, (i) 
that of the air, (7) friction, and (m) momentum of the engine and 
machinery. But we certainly should make a distinciion; first, 
between the absolute resistance occasioned by the “ motion of the 
steamship” per se, and the resistance occasioned (to the motion of the 
piston) by the friction and momentum of the machinery; the first 
increasing at the ratio of a certain power of the velocity, while the 
latter does not vary in that ratio; and we cannot, therefore, com- 
bine the two values in one expression. Secondly, between the 
computation of the absolute resistance against the vessel expressed 
in pounds weight (Col. Beaufoy = 1 square foot through still water 
at 13-5 ft. per second required 203-79 1b. weight) and the resistance 
against a certain ship in comparison with other vessels; in which 
latter instance we will have to express the respective velocities in 
the third power to compare the result with the propelling power 
employed. ‘'T. B.” appears to ignore these distinctions. After 


assuming 
pv=FV 
he declares F = Va, 


that is, “ the sum of the forces resisting the motion of a ship, includ- 
ing resistance of machinery and engine,” is 
= aX Vw X Vix WX V™ 

But, we may naturally ask, what has the amount of friction, mo- 
mentum, back-pressure, working of air-pumps, friction of propeller, 
&c. &e., todo with the velocity of the vessel ?—and what reason can 
we have for expressing the former items by a certain power of the 
latter, besides multiplying the various parts composing this ex- 
ponent by the midship- section, by which “ T. B.” cannot mean to 
express that the midship-section has any immediate influence on the 
friction, &e. Ke., of the machinery? When “T. Bb.” initiates his 
calculations with the law of dynamics, according to which, “ dynamic 
equilibrium takes place when the ap oe of the velocity and 
pressure of the propelling power equals the product of the velocity 
and pressure of the resisting power,” he does not adhere to this law 
in his third formula, in which V“ expresses the absolute resistance 
again-t one square foot of midship-section; for, according to the 
above law, we have 





Propelling power. Resisting power. 
Velocity < pressure Velocity X pressure 
, & 3 = Vv x (A X V") 


“T. B,” instead of proving the exponent of the velocity at which 
“the resistance to the motion of a steamship” varies, he only 
establishes a co-eflicient, expressing the power into which the 
vessel’s velocity must be raised to find the resistance against a 
square foot of midship section, and curiously enough including the 
friction, &e., of machinery. The results of “ T. b.’s” calculations 
are most seriously disturbed when taking into account the slip of 
the respective propellers, which are more or less in their respective 
proportions far from perfect, although “T. B.” supposes them “as 
near perfection as may be.” 


In conclusion, I beg to call your reader’s attention to the following 
considerations, relative to a formula for the comparative estimation 
of the performance of steam vessels:—The question being, what 
velocity can be obtained with the expenditure of a certain amount 
of power ? we must bring the latter in relation to those items which 
influence the resistance against the vessel, which are—the midship 
section and the form of the vessel. While we are enabled to express 
the former as a definite quantity, we can for the-latter only tind a 
co-efficient, expressing the relation which the displacement bears to 
a body which has for its base the midship section, and for its height 
the length of the vessel on the load water-line. 

D (in tons) X 35 
length X midship section. 


By multiplying this co-efficient by the mid:hip section, we obtain a 
quantity expressing the relative efficiency of the vessel for speed in 
relation to displacement and midship section, viz.— 
D x 35 
d 
which would be one item for the formula expressing the general co- 
efficient for comparison. 


The second is the velocity (expressed in the power of the cube), 
and the third the indicated horse-power. As, however, this latter 
is not the power immediately employed for the propulsion of the 
vessel, it admits of nfbdifications, The loss of power in its trans- 
mission from the piston to the propeller (through friction, back 


ressure, &c.) we can approximatel ress by a percen of the 
indicated horse-power which ‘would differ in “the ations of 
engine and machinery, which difference is still to be established), 
while the loss occasioned by faulty action of the propeller, and by a 
disproportion existing between the latter and the engine-power, can 
be ascertained principally from the slip of the propeller, expressed in 
per centum of the screw’s velocity. 


By the adoption of the first percentage (without reference to the 
class of engine) we would not affect the relative value of the co- 
efficient of a vessel’s performance; so that, should it be desirable to 
modify the indicated horse-power, it will only be necessary to reduce 
the latter by the percentage of slip on record in the data of a vessel's 
performance. From the above items we can compose the following 
formule: besides 


1)“ X midship sect. V3 x D X 35 


LH.LP.- 1X LHP. 
3)¥ X midship sect. x 100 4) V3 x D x 3500 


~LH.P. X (100 — slip) UX LEP. x (100 — slip) 
which undoubtedly will be improved upon by many of your com- 
petent readers. 

The inapplicability of the value D§ for the comparative estimation 
of a steam-vessel’s performance is most strikingly exemplified in the 
various trials of one and the same vessel; as, for example, the 
Rattler’s (4), which I recommend to your readers for special inves- 
tigation. C. G. G. 

Brixton, October 16th, 1860. 


STEAMSHIP RESISTANCE, 








Str,—The erudite, pertinent, and scientific analytical disquisition 
of “ T. B.” entitles him to the greatest courtesy. In a discussion of 
what may be termed extremely diverse opinions, an appeal to facts 
is the only alternative to produce conviction of the truth or error of 
each other’s theory. By such a method of procedure, the discussion 
in your columns will produce valuable information and reliable data 
for the practical naval architect. For this pur your able corre- 
spondent’s new and elégant mathematical a, ar again added 
another proof to my previous convictions—that the pressure on the 
cylinder covers is a better and a more reliable measure of the power 
of the steam engine, than that pressure multiplied by the velocity of 
the piston (indicated horse-power). I am confident it is only neces- 
sary to invite “ T. B.” to a re-perusal of his own selected data, 
tabulated in accordance to the value of n + 1, commencing with the 
highest; and I am sure the candour of your correspondent will 
enable him to admit that the rule of indicated horse-power 
d Is r ideration. 1 have added the co-efficients of 
the Admiralty, and Mr. Atherton’s formula, all of which 
exhibit the same uniformity, viz., varying as the velocity 
of the piston, and in the same proportion; to which is added 
(the last column) the co-eflicients of those vessels without the 
velocity of the piston, which show an uniformity of efficiency, that 
ought to be expected from the same vessel, engines, and propeller. 
These are not isolated examples; and if “ T. B.” will peruse the 
83rd and six following pages of my pamphlet, containing upwards 
of one hundred trials, he will tind the same results (the ratio of 
forces corresponding with the values in the last column). My 
doubts of the accuracy of the rule of indicated horse-power 
were first raised in the discussion on my paper read at the 
Institution of Civil Engineers, and were confirmed by such 
a process of argument and analysis as your valuable corre- 
spondent has now employed. I am now content to leave the 
subject to the clear judgment of “ T. B.” who, I am confident, will 
soon be convinced of the error of the rule of indicated horse-power. 
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The experiments demanded by “T. B.,” upon which I have 
based my proposed mechanical equivalent of force, have been veritied 
by numerous experimenters. According to Mr. J. Scott Russell and 
others, the resistance to a body in a fluid is represented in the 
following well-known formula :— . 

72 
R=wa 29 


and is admitted by the author of the wave line theory to contain all 
that is established of the science of hydrodynamics verified by actual 
experiment. The formula, if correctly and truthfully expressed, 
would be as follows :— 


V2 
A weight of matter = w a 29 q) 
or by reduction, 
A weight of matter = a v? ft. per second. (2) 


In the following tabulation the three first columns represent the 
real facts of the experiments; the fourth column the resistance 
assumed to be equal the weight of matter ; the fifth, the mechanical 
effect on that assumption; the sixth, in my opinion, the actual 
resistance; and the seventh, the mechanical effect (based on the 
resistance of the previous column) proportional to the weight of 
matter in the first coluwn. 
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To assert that the resistance can be equated at every velocity to 
the weight propelling the body, we must assume—First, that the 
mechanical effect of matter is a variable quantity ; that it 1s infinite, 
and can be increased ad libitum by diminishing the section to the 
line of motion. Secondly, that the weight, in =} exerts 
precisely (whatever may be its velocity) the same tractive force as 
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hen weighed in the balance at rest; and, Thirdly, we must admit 
that an the velocity is double, each impulse is esa ‘ 
i that the resistance increases merely as the 
a en aman First, that the mechanical effect of 
matter is a constant quantity—proportional to the amount of matter 
producing it—and that the sum of the resistances is proportional to 
the morn 5 at rest. Secondly, that the weight in descending obtains 
dynamic equilibrium when its tractive force equals the resistance, 


us i— 
-, _ Weight 
Uniform velocity = Resistance 
— Weight 
and |= ew 
Weight on Force = A V?; 
the 1 e of Professor Robison, p. 302, “ When 
the vel is Goable, “sech impulse is double, and the num- 


ber in & given time is double; therefore, say they, the resistance and 
the foes which will withstand it are quadruple. And observation 
confirms their deduction. Yet nothing is more gratuitous and 
illogical. It is very true that the resistance conceived, as Newton 
concéives it, the loss of motion sustained by a body moving in the 
fluid is quadruple; but the ipstantaneous impulse and the force 
which can withstand it, is by all the laws of mechanics only double. 
Whit is the force that can withstand a double impulse? Nothing 
but a double impulse. Nothing but impulse can be o to im- 
pulse; and it is a gross misconception to think of stating any kind 
of comparison between impulse and pressure. 

As the best means of tésting whether a descending weight exerts 
the same amount of tractive force as at rest—the principle upon 
which the whole theory of fluid resistance depends—let a dynamo- 
meter be placed between the plane and the weight; then, if the 
dynamometer exhibits an equal result when the descending weight 
has arrived at a uniform velocity, say, 16 and 1 ft. per second, the 
resistance equals the weight at rest. But, if otherwise, let ex- 
periment decide the exact amount of tractive force, when, I am 

fident, the t of mechanical effect in the seventh column 
will be found nearer the truth than the amount in the fifth column. 
At any rate, I beg to inform “ T. B.” that these are the experiments 
upon which I base the mechanical equivalent of force, being one foot 
pound in one second of time. I cannot think that 256 Ib. of matter 
attached to a plane 1 ft. square, can perform 16 times the mechanical 
effect as when propelling a plane with an area of 256 square feet. 
By all the laws of dynamics, the mechanical effect must be equal in 
both experiments; consequently, the resistance can only increase 
as the velocity, and the propelling power as the square of the speed. 

I hiive only to add that “ T. B.,” in his last communication, has 
clearly discovered the salient points in the theory of fluid resistance ; 
that I flatter myself, with a few tore pertinent questions where I 
have not clearly expressed my opinions, a principle will be discovered 
by which the last remaining problém of terrestrial mechanics will be 
satisfactorily established. RoBERT ARMSTRONG. 


October 16th, 1860. 
STEAMSHIP RESISTANCE. 


Srr,—In my letter of the 9th inst. I gave the equation (3)— 
pv=a vy" +1 
from which the value of n + 1 was found, but as this value may 
prove useful obtained from other terms generally used by engineers, 
such as the indicated horse-power, we have— 


60 
-H.P. = p v-—_— 
LH P 00 











therefore— 


pv = 33000 % EHP. = 550 x I.H.P. 


Substituting this value of p v in (8) we obtain— 


n + 1 = 550 X LEP. 
Vv a 


whence by logarithms— 


aste 2°7403627 + log. (I.H.P.) — log. a 


log. V. ® 
And, by a similar process, the value of c in equation (8) will become— 
¢ = 27408027 + log. (I.H.P.) — § log. D ao 
log. V. 








In the report of the British Association for 1858 I find the per- 
formance of the ship Bremen very favourably commented upon, and 
the following values, pertaining to this ship when tried at the 
measured mile, are on the authority of the builders, Messrs. Caird 


and Co.— 
V = 22°22 fl. per second (or 13°15 knots per hour) 
ft. 


a= 
LH.P. = 1624 


Then by (9) we have— sinh 
which is rather more than the Admiralty trial gives for the Algiers, 
viz., n + 1 = 2°3401, as shown by the table accompanying my last 
~ the value of n + 1 approaches to 2, and more economical 
will be the performance of the ship. 

By taking some constant ©, and making it to represent the 


efficiency of the ship when raised to the (nm + 1)th power, may give 
a more magnified view of the ship’s performance. Let C = 100; 
then— 


w"*tlog 
If we now allow 2 to be the limit to which n + 1 approaches, 
when maximum efficiency obtains, we have— 
1002 = 10000 = E 
that is to say, nearer the values of 100" + } approach 10000, and 
greater their ——s 
In the case of the Bremen we get— 
E = 1007852 
log. E = 2 X 2°352 = 4°704 
E = 50590 


and the value of E for the Algiers is— 
E = 1007 9401 — 47955 
100 has been chosen because its logarithm is 2; and, therefore, the 
calculation of E becomes simple. If C = 10, the logarithm of 
which is 1, then— 
log. E=n +1 
and we have only to take the corresponding number from the table. 

In this case the limit will be 102, or 100; hence, for the Bremen, 
E = 225, and for the Algiers 219, for the Miranda, 244. 

If the builders of ships would give the elements for the calcula- 
tion of efficiency, viz., indicated horse-power, mid-section, displace- 
ment, velocity of ship, velocity of pistons, mean effective pressure 
in cylinders. When the ships are tried at the measured mile, the 
efficiency, by the formula, might be tabulated both m + 1 and 


The trials, a few days of the Connaught and Ulster did not 
bring forth in the ablic journals the mean effective pressure in 
goer nor the — of pistons, We certainly got the number 
revolutions and velocity, but no displacement or mid-section. 
London, Oct. 16th, 1860. e T. B. 


(in the letter of our correspondent which appeared last week, 
through a difficulty, the — J 
letters, were as though they were to be m tiphied into 
led ey This ~ but itis well oat apasnae 

i x, but it i to 
Eo ke} error, is w place 








Soutn Kensincron Musrum.—During the week ending 18th 
October, 1860, the visitors have been as follow:—On Monday, 
Tuesday, and Saturday, free days, 5,445; on Monday and Tuesday, 
free evenings, 6,113. On the three students’ days (admission to the 


public 6d.), 981; one students’ evening, Wednesday, 79. Total 
12,618. From the opening of the museum, 1,704,047. , . 


SreamBoat Construction.—On various occasions of sacrifice ot 
the almighty dollar we have called attention to the fact that 
perhaps ten thousand more victims would be drowned, roasted, and 
quartered, to satisfy the greed of counting-room engineers. How- 
ever familiar the public may have become with the details of these 
regularly-reciirring ceremonials, the slaughter of three hundred 
innocents at a time ee an apology for throwing out some 
hints as to better Steamboat construction. We are aware that we 
contend against fearful odds in criticising the present practice. 
American boats are the and lightest in the world; for their 
speed their slender wooden hulls, girded by stiff “hogging frames,” 
are so much better than iron bottoms and decks; the uninterrupted 
promenade from stem to stern, under the main déck and below the 
water-line, is so much more attractive and convenient for the 
waiters than narrow compartments dammed up by grim iron bulk- 
heads; wooden clothing for boilers is ever so-much cheaper than 
iron jackets, and a pine tinder-box generally is a more cheaply con- 
structed and transported structure than a salamander safe. And, 
after all, there are millions of people who were never shipwrecked, 
just as there are millions of doliars that were never stolen. And 
yet there are exacting fem em at satisfied “to let well enough 
alone”—who persist in clogging the wheels of commerce by croaking 
their morbid fear of roasting and strangulation, and who believe of 
an absolute prevention. nd they talk somewhat in this wise: 
In virtue of the simple and well-authenticated fact that water will 
run down hill if there is nothing to prevent it, the probabilities are 
that if a large hole is by any means made below the water-line in 
either of the several thousand steamers which navigate our lakes 
and rivers, the vessel will fill and sink before the passengers can all 
be removed. Any other result would be miraculous. That chasms 
are likely to be torn in the sides of steamboats is as certain as it is 
that a schooner will sail the course she is steered. Kecklessness and 
its consequences, not to speak of legitimate accidents, must always 
be anticipated; to contemplate untiring vigilance in the manage- 
ment of vessels is simply insane. Each and every person, then, that 
takes passage on a river or lake steamer is in constant and fearful 
peril; a sword is i ge over their heads by that most frail of 
threads, the conScient = of miscellaneous skippers and 
deck-hands of every craft afloat, from the scow blockading the 
channel to the clipper on the wind. There is no assurance against 
collision, and collision means foundering, and foundering means 
death, One Careless or unlucky blow is enough. To reform all this 
by evangeélising the race would hardly improve the chances of the 
present géneration of travellers. Since both criminal recklessness 
and accident must and will inevitably occur, the only reasonable 
means of safety is to construct boats that will not sink. And how 
almost ridiculously simple this is. Four or five bulkheads below 
the main deck—we do not mean potato bins, but solid bulkheads— 
dividing the hull into water-tight compartinents, are practically 
proof against foundering. We never heard of a collision that could 
have resulted in foundering a boat so constructed. These means 
would have savéd the Lady Elgin. And their absence is yet to 
bring unutterable sérrow into whole commu: ities—it may be to- 
morrow. Think of it & ‘you step on the gang-plank, travellers and 
excursionists—sudden h, widows, orphans, desolation wide and 
deep—all for the Waitt Of five hundred dollars, spent in bulkheads. 
Five hundred dollars Would have saved the Lady Elgin—saved three 
hurdred lives—saved crushidg a thousand hearts. But it would 
have been five hundred almighty dollars, and the Lady Elgin would 
not have afforded dinners and berths to quite so many people at the 
least possible cost. There are certainly two sides to this story. 
And there will be more collisions and founderings; and wooden 
boats will burn hundreds of women and children; and wooden rail- 
way bridges will drop into abysses; and wooden cars will tly into 
splinters, impaling men by fifties and by hundreds; and wooden 
tenement-houses will roast families by the score; and the wooden 
public will lie down, as usual, under the bloody wheels of the 
almighty dollar. May Heaven preserve us !—New York Times. 

Tue Finst Ascent or THE Urnusayuua.—To those who love to 
dweil on the horrors and dangers of an ascent of Mont Blanc we 
would recommend the perusal of the Scenes et Paysages duns ‘es 
Andes, by M. Paul Marcoy, in the Jevwe Contemporaine. Our space 
does not allow us to give the entire thrilling description of the ascent 
of the Urusayhua, a mountain of Peru, situated in the neighbour- 
hood of Cuzco, but the following extract will give a sufficient idea of 
the perilous exploit:—“ At first sight both sides of the mountain 
appeared absolutely the same, and equally inaccessible; but upon 
closer scrutiny we found that, while to the right it presented an all 
but vertical plane, the left side displayed certain reddish lines, which 
had much the appearance of a natural flight of stairs. We, there- 
fore, resolved to attempt the escalade on this side. . . . . On 
the third day we arrived at that point of the Urusayhua which I had 
often examined from below, and where, vegetation having ceased, 
the bare rock appeared ; but what I had been unable to distinguish, 
and what appeared to me at this moment an insurmountable obstacle, 
was the expansion of the summit, which gave it, 50 ft. higher up, 
the appearance of a mushreom. We had no longer to cope with a 
vertical wall, but with one projecting over our heads. Fora moment 
we stood aghast; but on examining the rock, I remarked certain 

rojections, just large enough for a man’s foot, and situated at 
ntervals, so that, by a bold stride one might pass from one to the 
other, and thus reach the opposite side of the mountain, where a 
further ascent might be practicable. The distance to be got over 
did not exceed thirty paces, but as the space was quite denuded of 
bushes or lianas by which to hold, the slightest false step must 
precipitate the adventurer into the valley where the torrent Huil- 
camayo was dashing along at the rate of ten knotsan hour. Never- 
theless, I took off my shoes, fastened a rope round my body, giving 
the other end to Gaspard to hold, and gradually reached the third 
projection. AsI was trying to get to the fourth, the rope I was 
dragging after me was caught by something. I turned my head to 
see what it was, and in so doing my eyes compassed the empty space 
below me! It was like a flash of lightning. A ponte mass of 
verdure danced before me, intersected by the Huilcamayo glittering 
in the sun like a thread of mercury. I closed my eyes to avoid the 
horrible vision, but the vision remained in me, and I continued to 
see it. Then I was seized with a sin ing in my ears, an insupport- 
able blast of heat rose from my entrails to my brain; then I felt my 
legs tremble and my wrists lose strength as if under,the influence of 
an electric pile; an unknown force, superior to my will, made me 
open my eyes, and look again at that river of liquid silver which 
seemed to writhe in the sun. Dizziness, the demon of the abyss, 
had seized upon me, and was drawing me down. At this last moment 
when thousands of red atoms were es before my eyes, | still 
had strength enough left to call—‘ Gaspard, help !’ The brave fellow 
had seen the look I had involuntarily cast into the abyss, and, 

essing what might occur, had, imprudently for himself, but happil 
fr me, the daring to follow me. As my hands, convulsively ek, 
were about to lose their hold, he seized me by the nape of the neck, 
calling to me to take courage. I regained my self-possession, suc- 
ceeded in retracing my steps, and, ing the ground once more 


under my feet, I swooned away.” The adventurers at | 
reached the top of the mountain, which they found to consist of a 
not more than 300 square 


—? scooped out in the middle as 
if it had once been the bed of a lake. The only proof of the existence 
of the latter at some remote period was the peat formed of entwined 
branches of whose enormous trunks lay scattered about in 
various stages of y- And yet, even on this desolate spot, some 
beautiful flowers were in bloom—two kinds of heath of fn 
genus, an andromeda or marsh cistus, a ian, a purple barberry, 

, afore soem ret 


an lum, some lysipomias, a wood-sorrel, and some 
thin blackish reeds, descent to the plain did not take the 


tourists more than six hours. 








SIEMENS’ IMPROVEMENTS IN ELECTRIC 
TELEGRAPHIC CABLES, &c. 
Parent DATED 25TH Fesrvary, 1860. 


_Fia. 1 of the accompanying engravings is an elevation or side 
view of a machine constru according to the invention of Mr. 
Charles W. Siemens, of Great George-street, and adapted for 
ae wires with a tubular casing of “ Wray’s mixture,” or other 
material of a similar nature, and also adapted for producing tubes of 
such materials. By “ Wray’s mixture” is meant such mixture of 
india-rubber with other materials as is described in the patent of 
Mr. Leonard Wray, dated 12th October, 1858. Fig. 2 is a back view, 
partly in section; and Fig. 8 is a plan of the same. The same letters 
refer to similar parts in each figure. 

This machine is similar in construction to one described in 
Mr. Siemens’ patent of 8rd Novetnber, 1859, but is more particularly 
— for covering wires and making tubes of Wray’s mixture and 
similar compounds of india-rubber, although it is also capable of 
being used with india-rubber alone. A, A, is the framing of the 
machine; B is a pulley on a shaft C, which carries an endless screw 
D, which drives a worm wheel E, on the shaft or spindle F. The 
spindle F carries a toothed wheel G, which drives an equal wheel H 
on another spindle I. On the spindles F and | respectively are 
mounted two hard steel grooved rollers J and K, which turn 
in contact or in clése proximi to each other, and form a 
circular aperture at their junction. Two angular knives or 
cutters L, M, are fitted to the sides of the rollers, and pressed 
against them by a strong bent spring with adjusting screws 
a The knives are carried by levers 6, c, turning on strong 
pins d, e The spindle F has a shoulder f, which is pressed 
against the bearing by a screw g at the opposiie end, and waich is 
secured by a set nut. The upper spindle | is adjusted by two screws 
A, i, until the roller K is exactly over the roller J. The bearings of 
the — roller K are screwed down by the screws j, &, until the 
two rollers are in contact, and the knives L, M, are then adjusted to 
the rollers. The wire to be covered, W, is introduced between the 
rollers with two strips N, O, of Wray’s mixture, or other suitable 
compound, or of felt, or canvas, or cloth, covered or saturated with 
india-rubber or its compounds, which are guided by small rollers at 
m. These strips are of rather greater width than ia necessary for 
surrounding the wire. e excess of width is very strongly com- 
pressed by the edges of the rollers, and being fractured by the pres- 
sure, the fresh edges unite and form a perfect tube, while the surplus 
is cut or pared off by the knives or cutters L, M. The narrow edges 
of the rollers J, K, are cylindrical, and the outer surfaces of the 
rollers are bevelled to give greater strength to the edges. In lieu of 
using two strips of the Wray's thixture or other compound, a single 
strip may be used and folded round the wire by passing them through 
a conical die or guide. Only one of the knives or cutters L, M, is 
then required, and only one seam or junction has to be made, The 
wire W may be a plain single wire, or it may be a strand of one 
central wire with six other w ses it, or a central wire with 
more or less than six wires Foun | it, or a strand of oe central wire 
with six equal wires round it, and with six othe: smaller wires 
wound in the helical recesses between these wires. 


Fig. 4 is an elevation or side view of a machine in which a helical 
wire is being covered by two strips N,O. lig. 5 is a back view of 
the same, partly in secti#i; and Fig. Gisa plan of the same. This 
machine is more parti¢tilarly adapted for the uniting of strips of 
india-rubber into tubes or tubular coverings for Wire, being provided 
with rotary cutters I, 5, instead of the fixed knives L, M, used in the 
machine, shown in Fics. 1,2, and 3. A and B are two hard steel 
rollers, having semicircular grooves, and mounted on spindles C, D, 
whose bearings are supported by the framing E. On the spindle D 
is a worm wheel F, which is driven by an endless screw G on a 
shaft H, or in any other convenient manner. ‘The spindle D carries 
a toothed wheel M, which drives an equal wheel M1 on the spindle C, 
I and J are two hard steel rollers with sharp cutting edges, which 
intersect the circles of the rollers A and B, a little in advance of 
their point of contact. The spindles of the rollers I and J are sup- 
pened by bearing; K, L, and are inclined a litile, so that their acting 
*: may come in close contact with the edges of the rollers A and 

. The passage of the india rubber strips through the machine 
causes the shearing rollers | and J to revolve; but they may be 
driven independently if preferred. The narrow edges of the rollers 
A, B, are of cylindrical form, rounded off a little towards the groove, 
but brought to a sharp rectangular edge on the outside. The rollers 
are adjusted in the following manner; —The end of the spindle of 
the cutting roller J bears against a plate a, fixed to its bearing L. 
The spindle C of the roller A is capallle of sliding freely in its bear- 
ings, and is pressed endways by an adjusting screw 6, mounted on a 
spring c, attached to the framing E, or to the bearing of t e spindle. 
The roller A is thus kept in contact with the cutting roller J. The 
roller B is in like manner kept in contact with the cutting roller J 
by the adjusting screw d, mounted on the spring e, attached to the 
framing E. The cutting roller I is adjusted by a screw /, mounted 
on a bracket attached to its bearing k The bearings of the top 
roller A are pressed down and adjusted by screws g, 4. All these 
——— screws are furnishtd with set nuts. By adjusting the 
rollers in this manner they will act properly, even if the large grooved 
rollers A, B, should be thrown slightly out of truth or winding by 
the operation of hardening and tempering them. The screws 
6 and d, which are mounted on the springs ¢ and e, are adjusted so 
as to balance the weight of the rollers A and B, when the machine is 
placed in an angular or horizontal position, and keep them, as it 
were, floating between the cutting rollers I and J. Generally two or 
more of these machines are employed, inclined at angles of 45 deg. 
in alternate opposite directions, so that the seams in the successive 
tubular coverings may be at right angles with each other. Or one 
machine may be placed with its rollers in a vertical plane, and the 
adjvining machine with its rollers in a horizontal plane. 

If two strips of india-rubber be passed through this machine, even 
without any core, they will be formed into atube. In applying a 
second —— of india-rubber by a second machine, however, the 
first tube would collapse under the pressure. A simple stationary 
mandril cannot be used to support it, as the india-rubber would cling 
too closely too it. In such cases Mr. Siemens employs a revolving 
mandril, 6. This mandril carries a series of eccentrics, which give a 
partial but sufficient support to the tube as they revolve within it, 
without preventing its advance. When two or more of these machines 
are used in succession for applying successive coatings to the wire or 
tube, the grooves in the saline of each machine will be larger than 
those in the preceding machine. The velocity of the motion of the 
covered wire is governed by the smaller diameter or bottom of the 
groove, and therefore, if the rollers are all driven at the same speed, 
their diameters at the bottoms of the grooves should be equal, . Chis 
increases the difficulty of adjusting a set of rollers, and the following 
arrangement, therefore, is adopted :—The second and all succeeding 
machines, and in some cases the first machine also, are driven by 
means of a friction clutch, or by a wheel clamped upon its spindle 
with a certain force, so as to capable of yielding and slipping . 
round if the wire is not drawn forward also. In this way the - 
velocity of the last machine is made to govern the velocity 
of the previous ones, and the wire passes smoothly through them 
all, This machine is also applicable for covering wires with, or 
forming tubes of tapes or strips of canvas, cloth, or felt, which have 
been previously impregnated or coated with india-rubber or suitable 
compounds of the same. 

e will now describe the mode of manufacturing a submarine 
electric cable or conductor according to this invention. A strand is 
taken, composed of a central copper wire surrounded by six equal 
copper wires laid round it in a helical direction. This conductor is 
passed through a bath of molten cement to cover and fill the inter- 
stices and surfaces, which cement may be advantageously composed 
of common marine glue mixed with about an equal proportion of 
bitumen, and a small per-centage of shellac, or it may consist of any 
other bituminous or resinous compounds combining insulating pro- 
perties with a considerable degree of tenacity and pliability whea 
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cold. The cement may be applied 
still more effectually by exhausting 
the air in reference to the prepara- 
tion of hempen cords or strings. The 
strand is then passed through a 
heated conical die or dies, while a 
rotary motion is communicated to 
either the conductor or the dies, in 
order to compress and unite the 
wires firmly together. ‘The con- 
ductor is now passed through a 
straightening or retarding machine, 
and then at once through the ma- 
chine shown in Figs. 1, 2, and 3, and 
is thus inclosed in a tubular cover- 
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ing of Wray’s mixture or other 
suitable compound. It is then 





conducted through another similar 





machine placed with its rollers in a 
plane at right angles to the first 
machine. Another tubular covering 
is thus applied with its joints or 
seams at right angles to the first. 
When single strips of the covering 
material are employed, the joints or 
seams of successive coverings are 
laced on opposite sides of the wire. 
I'he slight burrs or projections left 
by the rollers may be removed, if 
desired, by passing the wire after 
each covering through a pair of Giiiiuuy 
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grooved rollers with sharp cut- 

ting edges, and with or without an angular knife on each side, 
although this is not generally requisite. Additional coverings 
may be applied by additional machines to any required extent ; 
the covering material may also be varied. Thus india-rubber 
may be used, or alternate coatings of india-rubber and Wray’s 
mixture, gutta-percha, or other materials or compounds may be 
applied. ‘These several coatings may be applied without the aid of 
heat, but Mr. Siemens prefers to warm the strips moderately by pass- 
ing a steam pipe under a table, on which they are spread below the 
covering machines, and from which table they are raised in passing 
gradually through the machine. He sometimes applies between the 
coverings a thin layer of the bituminous or resinous cement before 
mentioned in a fluid state, in order to effect a more intimate union 
between the successive coverings. 

The wire, when sutticiently covered with the insulating material 
or materials, is conducted Seonah the machine shown in section in 
Fig. 7. It passes through the hollow shaft M, which is supported in 
bearings c and d. This shaft M carries a frame O, on which are 
mounted several reels, two of which are shown at Q, Q. A string, 
or cord, or yarn, or strand of hemp or other suitable fibrous material, 
which has been previously soaked and saturated with a resinous or 
bituminous cement, is wound upon each reel. This cement may 
consist of a mixture of common marine glue with equal proportions 
of pitch and resin, or it may consist of any other fusible compound 
combining insulating properties with a considerable degree of tenacity 
and pliability when cold. In order thoroughly to saturate the pone A 
or yarns, they should be placed in a close vessel, and the air ex- 
hausted. After removing the air, the liquid cement is admitted, so 
as to cover the cords, and the atmospheric pressure is then admitted. 
By these means the air contained in the cords or yarns is removed, 
and on the application of the pressure the cement is forced 
thoroughly into the cords. The cords are drawn while warm 
through an eye, which scrapes off the superfluous cement, and they 
are carried up several feet, and wound upon reels, being exposed to 
the air during their passage from the eyes to the reels, so as to cool 
and solidify the cement. These cords are conducted through holes 
in the plate R at one end of the shaft M, and through a guide e 
carried by a conical tube / attached to the plate R. t is a double 
conical casing, which is filled with steam, or hot water, or air, so as 
to soften the cement on the cords as they pass through it. As the 





coated wire passes through the machine, the cemented cords are laid 
upon it with a slight amount of twist, produced by causing the 
hollow shaft M and frame O to revolve slowly. At the same time a 
regulated amount of tension is maintained on the cords by means of 
brakes on the reels Q,Q. These brakes consist of blocks of wood, 
or metal, or other material g, g, which rub against the bevelled 
edges of adjoining reels, and press against them, or against which the 
owls are pressed ty springs R h, on the studs or pins i, i, which car 
the reels Q, Q. By this arrangement a very uniform strain is 
maintained on the cords or yarns, whether the reels are full or 
nearly empty. As soon as the strain on the yarn is sufficient to 
overcome the spring A, it draws the reel away from the brake block 
g, and thus relieves the retarding friction. The coated wire and the 
cords then pass together through a pair of grooved guide rollers 
U, U. The cable thus formed passes through another similar 
apparatus, whose hollow shaft is driven in the —— direction to 
M. The cable then passes through another pair of rollers or through 
a die. The die may be surrounded by a casing, which may 
filled with steam or with hot water. The cable is drawn through 
the machine by a reel, on which it is reeled up, or from which it is 
delivered to be coiled up or otherwise dis of, or it may be 
drawn through by a pair of rollers. The cords or yarns afford great 
strength for resisting longitudinal strains, and being applied ina 
artially and uniformly stretched state, they do not stretch or 
Cosas elongated much more when exposed to strain in laying the 
cable in the sea; but each yarn takes its fair proportion of the strain. 
The cords, being saturated with insulating materials, improve the 
insulation, and also diminish the effects of induction. It is not 
necessary to apply any covering or sheathing of metal wires for the 
sake of strength, although such a covering may be advantageously 
applied to the shore ends, or to the parts of the cable near each shore. 
A covering of some sort is, however, useful for the whole cable as a 
protection against external pressure, friction, and the attacks of 
marine animals, and it is also useful as a resistance to the tendency 
which the cords havs to contract and shorten and compress the 
inner coating. The patentee prefers to cover the cable with thin 
copper brass, or other wire closely coiled upon it. This covering is 
applied by means of a bobbin mounted on a plate revolving on a 
hollow mandril or other similar apparatus, between the machine 
shown in Fig. 7 and the reel or rollers which draw the cable through 
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| the machine. The cords being saturated with cement, which is 
softened by the steam vessel T, the wires become imbedded in 
them, and enveloped or partially enveloped in cement. The 
cable is then — through a hot die, by which the cement 
is more equ ly distributed on the wires, and the whole 
rendered cylindrical. Additional cement may be supplied through 
a lateral aperture or apertures in the die. This covering or 
serving of thin wire wound in a close helix, and nearly at right 
angles to the cable, adds little or nothing directly to the longitudinal 
strength of the cable, which depends on the hempen cords and the 
metallic core, but it serves to bind and grasp the whole firmly 
together, and to prevent any disarrangement of the parts from the 
contraction of the stretched cords, and it also protects the cable from 
external pressure, friction, and the attacks of marine animals. The 
wires being imbedded in the cement, and thus united together, are 
not likely to unravel, even if one should chance to be broken in the 
eg of laying the cable, and they form almost as complete a tube 
‘or the purpose as the metallic ribbon. The shore ends may receive 
an additional covering of the ordinary sheathing of iron or steel 
wires, if desired, and the whole cable may be so covered if thought 
desirable. In this case the aforesaid yarns or cords are still very 
useful in preventing the insulating covering from being stretched and 
injured by the great pressure produced in the sheathing machine at 
the point where the wires are bent round the core. This sheathing 
may be advantageously protected from rust and corrosion by an 
additional covering of saturated yarns and cement, applied as herein- 
before described. The mode of applying cement by means of a die 
with a lateral aperture or apertures may also be employed for apply- 
ing a coating of cement over one or more of the india-rubber 
compound or insulating coverings, so that the coverings may consist 
alternately of india-rubber or compound and cement. 








AcApEMY OF ScreNcEs.—At the last sitting, M. Leverrier an- 
nounced that, on the 15th of September, Mr. Ferguson had dis- 
covered another small planet in America. This new heavenly body, 
being different from those lately discovered by MM. Chacornac and 
Goldschmidt, is the 60th on the list.—Dr. Jules Cloquet produced 
a pair of boots made of the tanned skin of a boa constrictor. This 
material is remarkably strong aad supple; the scales have preserved 
their natural imbrication and colour after the process of tanning, 
and the inside of the skin displays the marks of the scales in alter- 
nate reliefs and depressions. Dr. Cloquet, on this occasion, observed 
that it would be desirable to make further attempts to introduce the 
skins of the inferior vertebrata into trade, seeing that, as to thick- 
ness and durability, they decidedly offer greater advan 
those of the superior classes. He concluded 7 stating that he 
intended to give one of his specimens to the Museum of Natural 
History, the other to the cabinet of the Zoological Garden of Accli- 
matisation.—M. Wothley, of Aix-la-Chapelle, sent in some specimens 
of a new process for enlarging photographs taken on collodion, 
either by solar or electric light. i. Wothley states that he arrives 
at these results by a series of manipulations, constituting almost a 
new art. By means of a heliostat he directs a broad pencil of 
parallel rays upon the negative impression. The light, in passing 
through, forms a wide cone of diverging rays, which casts the 
enlarged image on a sheet of prepared paper. he impressions thus 
obtained may be of almost any dimensions; M. Wothley has pro- 
duced some 8 ft. by 5 ft. The exposure to the light lasts about 
twenty-five minutes. For washing and fixing the impressions he 
employs various dexterous manipulations, rendered necessary by 
the large surface to be operated upon.—M. Dehaut sent in a note, 
stating that M. Foucault (whose experiments on the pendulum, 
effected a few years ago at the Pantheon, are of European notoriety) 
is not the first discoverer of the fact that the plane of oscillation of 
the free pendulug is invariable; but that the honour of the dis- 
covery is due to Poinsinet de Sivry, who, in 1782, stated, in a note 
to his translation of Pliny, that a mariner’s compass might be con- 
structed without a magnet, by taking a pendulum and setting it in 
motion in a given direction; because, provided the motion were 
continually kept up, the pendulum would continue to oscillate in 
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TO CORRESPONDENTS. 


*,* Volume IX. of Tax Enernesr, bound in cloth, is now ready, Price 18s. 
“Covers for binding the volumes can be had from the publisher, price 2s. 6d. 


*_* We must request those of our as may desire to be referred to 
makers of machinery, éc., to send their names and addresses, to 
Se a i inquiries, we will forward any letters we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
gant, ave & ane aun may eeeneh, which, we are sure our 
readers will agree with us, be excluded as much as possible from this 

Oe es eats oe 
not 

Siuicates.— We have forwarded to “Cimento” several replies which we have 
received to his é -kAL TN 

Workine Mecuanic (South Wales).—TIt is the diameter, not the circumference 


radius of the circle that must be equal to the travel of the valve. 
7. (Swindon) —We shall be glad to see the araatag ond description of the 
engine. 





SAN PAULO RAILWAY. 
(To the Bditor of The Engineer.) 

Sir,—I shall feel ~~ if any of your correspondents would give 
me the address of the Messrs. Stith, Who are the contractors for the 
San Paulo Brazilian Railway. Your newspaper mentioned them some time 
ago, in an account of the railway there. 





, BR 
DOUBLE-CUT SCREWS. 
(To the Bditor of The Engineer.) 
Smr,—Would any of your numerous correspondents have the kindness to 
explain the construction and best mode of making double-cut screws, with 


reference to the pitch and so forth; or refer me to some mechanical work 

= a drawing and description of the same ; or how to make a correct 
rawing 

. St. Paul’s-square, Liverpool. 


STONE-DRESSING MACHINERY. 
(To the Editor of The Bngincer.) 

Sir,—Having observed a description of a machine for dressing stone, &c., 
in Tae Enotnger of the 12th inst., and being fully aware of the usefulness 
of a proper working machine for this purpose, perhaps the inventor will 
oblige us eae description of a day's work, and probable cost by 
this machine, how —y hy tools last upon various kinds of stone. 

Coleford, 16th October, . G, Hunter. 


Joun Winpus TayYLer. 








OPTICS. 
(To the Editor of The Engineer.) 

Sin,—The optical experiment in Taz Enouvegn of the 12th inst. is an old 
affair. I called the attention of the late Mr. B. Ha: , historical painter, 
to it many years » Mr. ; and I convinced them that 
shadows have always the complementary colours of the light, viz.: White 
light producing black shadows ; red Ay. Tt ~ 1 
the complementary colours, blue and yellow ; yellow light producing purple 
shadows from the red and blue, complementary colours ; blue light 
ducing orange shadows, the complementary colours being red yellow. 
i= of your scientific friends would further elucidate this phenomena, it 

ge 

October 





13th, 1860. 





SLIDE VALVES. 


(To the Bditor of The Tr yy 
Sir,—In answer to your correspondent ‘‘ Alpha,” I 
the cause of the difference of travel of oS Sa aa = 


the crank and connecting rod, as will be seen the accom in, 
“be sketch :—a is the circle formed b tho comk pat 
wi 


gee 


™“ the position of con $ 

travelled 17 in., and the slide cutting 
the position of rod on 
piston has travelled 23 








tirely overcome ity plained of 
“ Alpha,” together with other important improvements; but am not at 
present in a position to bring them before the public. 

Bermondsey, October 16th, 1860. A Workine Ex@iveer. 

(To the Editor af The Bngineer.) 

Srr,—Your co: ndent, ‘‘ Alpha,” has given very few particulars of the 
oniae examined by him; but if it be ommel that the inequalit; 
mentioned arises wholly from the oblique action of a short connecting 
or, in other words, that the crank pin moves through equal arcs during the 
time that the steam is being admitted, whether in the up or down e of 
the engine, the length of the connecting rod may be determined as 


follows :— 
Let the circle a, h, b, g, represent that in which 
th the crank pin moves; a, 


z 1 ay he 24 +i 
le o, 7, g, we have given 0, g, 0,7, Igin. ; 
whence g; ¢; is found to be 35-963 in., and in the 
‘4 250% oe Xt differ- 

ence ween J, 1, 4 w 9 
d may be found to be 64% {a., the h és 


f greater length, the 
pootused tay tho consutete te past cent Ciomighs bo cemete iz 
the levers that work the slide, so that the eccentric rod will be ing 
the top contro when the piston pon it; and thas the oblique ion of the 


two rods will tend to compensaté each other. 
Holyhead, 15th October, 1860. Joux Paton. 








AULD’S FEED APPARATUS. 
(To the Editor of The Bagineer.) 

Stra,—In — impression of the 5th October is a drawing and description 
of Auld’s Feed Apparatus, for supplying steam boilers. I beg to inform 
that gentleman, that his principle is quite an old thing, and has been 
applied by myself to a road locomotive since 1859, and is at present in 
eee mes ee onl ae ae that the Ray anne a, 
and never to jepended upon ¢ = ky ome wi 

My simple apparatus consiste of a cistern fixed above the boiler, having 
communications by a supply pipe from the tank, a delivery pipe into 
the bottom of the boiler, and a steam pipe from the boiler to the top 
of ~~ cistern, each of these communications being worked by a simple stop- 
cock, 


The modus operandi of the apparatus being first to expel the air from the 
cistern and fili it with steam, which is accom by opening the cocks 
in the steam and supply ap and blowing through into the tank. 

The next operation is to shut the steam cock, the consequence of which 
is, that in less than one minute a vacuum is formed in the cistern and 
water rushes up from the tank through the supply pipe. The cistern being 
filled, the last o; on is to shut the supply cock, and open the steam and 
delivery cocks, thus causing the both above and below the water 
in the cistern to be equalised, then its own gravity, and the will of the 
engineman. by regulating the delivery cock, can feed the boiler. 
euete y of oe ane the: oan ak 

@ source » to have a 
false notion of security, and, perhaps at some time, should the feed ap) 
ratus become such a complicated affair must Soneunat’ bis 
ce on its certainty of action would cause him to 

, and the boiler would beconse dry before he 

In my simple arrangement this danger is avoided by securing the 
level, and by it regulating the cocks. 

simple and easy of repair, that I think it may be 


T. Messenoer, for Self and A, Lonch 








OPTICS. 
(To the Bditor of The Bngineer.) 


w cast by the green light 
of this must be sought for in the pro which the eye 
light, an im- 

ression of the rays to those produ: the effect. This has 
. case to that of looking at 

green and red wafers on white x a oe 


4 
4 
. 





is eral than after asta hain ee 
t is greater after repose ex it; it is ly for 

reason as much as from the expansion of the pupil that we can see better in 
Sais Se aa, Se Cage oe kness, than after leaving 


ion in the sensitiveness of the retina, I think, might be almost 
received as a fact ; and if so, the explanation of the complementary colours 


A ray of light falling on the retina, excites that portion upon which it 
falls = by continued action ts its sensibility: it is not then so 





of faint rays of light as it was before the experiment, or 
as other portions of the retina which have not been so excited. Place a 
a good size blot of ink on a sheet of white paper, and look steadily at it for 
a short time, of the retina under the influence of the white light 
e less itive than that ied by the black spot. 


from the paper p 

If we now alter the direction of vision by looking at another part of the 
r, we expose the most sensitive part of the retina to the influence of 
ight, and the result is the production of a whiter spot on the white ground 
White is the complementary colour to black. 

White light consists of a mixture of coloured rays, of which red, yellow, 
and blue t be considered the ciple. A ray of red light, acting on 
i ns the sensibility of that portion to its own colour, the 

bsequently looking at a mixture of coloured rays, such as white 
light, is that the red is partly yr ; whilst the others, ur comple- 
mentary colours, produce their full effect, and thus green (compound of 
yellow and blue) appears to —— space originally held by the red. 
Rn pp dt . Se we m —) lain 
the of a green as e iow u rom 
the red t, and the red band from the n. as 
You will please to observe that white light formed a component part of 
the experiment. Had Mr. Hunter used nothing but the or the green, 
I think an ordinary shadow would have been the result. 
Woolwich, October 17th, 1860. E. 0. Brown. 
CRAWSHAY’S PATENT. 
(To the Bditor of The Bugineer.) 
ing Matsa rae em a ea pete aa eae 
. , whe you say, am i nts, . Crawshay, 
Gateshead, that the i ti contin of wanking the tiun of the pula of 
cast-iron. It should have been exactly the reverse, namely, wrought-iron, 
Cast-iron has been in use for some time for the rims bosses of such 
ulleys, and the improvement consists in substituting wrought-iron for cast- 
cee in — = much less liable to =" 
Gatesh ronwor'! -upon- e, 
October 1} 





Sraruex W. Hawes. 
’ 





Sas Posuees om Se had, ante, fescapomegns in town or country, 
Tous tations ; 
Gel pnteduntehmmon en 6 Ore 
Half- ‘including double number, lbs. 9d. 
Forks (ating te double sembert £1 11s. 6d, 
ff Se eae ae and sixpence per annum 
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IMPROVEMENTS IN LOCOMOTIVES, 
IMPROVEMENTS in locomotive engines are advancing at 
but a moderate pace. Over speculation has, in some 
respects, anticipated the requirements of the railway, and 
of late it has appeared as if engineers of locomotives were 
content to repose in their march of progress, and, in some 
cases, even to revert tothe status que. The demand for 
long-continued running at high d, with express trains, 
may be in the accelerated communication between 
London and Scotland, where 83 miles are travelled in one 
ran, from London to Rugby, in 2 hours 5 minutes, and the 
whole distance to Glasgow, 406 miles, performed in 103 
hours, with only six stops on the journey. The run of 83 
miles from London to ugby is, probably, the longest con- 
tinuous run on record, though it does claim special distinc- 
tion on the score of speed, which, in this case, is just 40 
miles per hour. The t Northern Railway has been 
justly distinguished as the highest speeded railway for 
enger trains in this country. The Manchester express 
journey on that line is performed at an average speed of 
39 miles per hour, including stoppages, and the first 
portion of the journey, from London to Peterborough, 76} 
miles, is run, without an intermediate stoppage, in 100 
minutes—at the rate of about 46 miles per hour ; a portion 
of which, as Mr. Sturrock has stated, is run at a speed of 
between 61 and 62 miles a hour. Recently, the postal 
service between London and Dublin has been Enenalched 
in 104 hours, and is now regularly performed in that time. 
The whole distance to Kingstown is 328 miles, of which 
there are 64 miles of sea ; and we drew atten- 
tion in our last number to this remarkably accelerated 
speed of the sea transit, which was effected in 3 hours 
14 minutes by the new steamer Connaught, or at the rate 
of 20 miles per hour. The exigencies of the continental 
traffic on the South-Eastern Railway, stimulated probably 
7 the expected competition of the London, Chatham, and 
over Railway, have also demanded an accelerated speed of 
transit, and the former line will shortly run the tidal 
trains right through between London and Folkestone, 
82 miles, without stopping. For the engines intended for 
this service tenders holding 2,000 gallons of water are 
provided, that they may carry a sufficient supply of water 
for the whole journey. 

The elements of locomotive practice obviously open for 
Hy tony yee are chiefly the treatment of coal as fuel, so as 
to burn it without smoke, the treatment of the steam so as 
to convert it from ordinary into superheated steam before 
it enters the cylinders, and the treatment of the feed water 
to deliver it at a high temperature to the boiler. With 
regard to the use of coal in locomotives, we may reckon 
at least a | different systems, of various degrees of 
merit, paten and unpatented, which are now practised 
on railways; coincidently with this variety of practice, the 
smoke nuisance on railways is, as might be expected, a 
real tangible nuisance, And it is to be semeshed Ghat, in 
almost every case, the systems adopted on the different 
railways are originated by the engineering staff of 
each railway respectively, and are proclaimed as that 


which has been found to be perfectly suited to the 
—. and the very best which could be adopted. 
t 1s marvellous that, as indicated by the variety of 
practice on railways—uniform only in the success which 
attends such varied practice—the combustion of coal with- 
out smoke should have proved to be so exceedingly easy of 
accomplishment; that which has for many years, until 
lately, been found to be an insoluble problem. But the 
truth is, that coal is not, in general, properly burnt in 
railway engines; on the contrary, the practice of coal- 
burning as a question of nuisance is, with respect to rail- 
ways, generally a failure. The public are in this respect, 
namely, in the faculty of apes a nuisance—at least 
on a footing of equality with engineers. Smoke is smoke, 
noses are noses, and lungs are lungs; and we believe we 
but faithfully echo the judgment of the public when we 
state that the combustion of coal in railway locomotives is 
not generally satisfactory. Of course, the railway com- 
anies are likely to be the best judges as to whether they 
ad better incur occasional fines for the naisance— 
asserting that they have efficient smoke-burners applied 
to their engines, whilst the smoke is rolling ee 
briously from the funnel-tops—and continue their use of 
coal, or dismiss the cheaper fuel in toto, and revert 
to the old aristocratic practice of dear smokeless 
coke. And whilst one company calculates a saving of 
£10,000 per annum, and another of £30,000, there is 
no doubt that the action of the law against the nuisance 
from smoke is practically inoperative. But we wish to 
suggest to the railway companies that they must look to 
the condition of the carriage stock, and should consider 
whether, in saving £20,000 a-year in fuel, they do not 
expend a considerable proportion of it in extra repair and 
maintenance of carriages. Smoke from coal, especially 
the sulphurous coal which abounds on the lines in the 
Western and North-Western districts, with its repulsive 
flavour of—to speak chemically—sulphuretted hydrogen, 
is sure to make its presence pretty obvious on the exteriors 
of the carriages, as well as on the linings of first-class 
carriages. In fact, the smoke increases the repairs of the 
carriages, and we have yet to learn whether on many lines 
the extra cost and nuisance from coal smoke does not 
balance the saving by substituting coal for coke. There is 
no doubt that, on some lines, the cost of coal is so little 
inferior to that of coke, that the question of the substitu- 
tion of the former for the latter, as a commercial question, 
is not of first-rate importance. The North-Eastern and 
the Newcastle and Carlisle Railways, which are coke- 
carrying lines, do not, of course, encourage the use of coal 
as fuel; neither is it, in fact,a very material point with 
them respecting the locomotive expenses, whether they 
burn coke or coal; the difference in cost is about 3s, a ton, 
we believe. Be that as it may, the average cost of coke, 
taken a year or two ago, was 18s, 2d. per ton, and that of 
coal was 8s. 7d, per ton, showing a difference in fayour of 
coal of 9s. 7d. per ton. 

The bafile-plate, scoop, hood, shovel, door-deflector, 
curtain—as it has been variously designated—is, perhaps, 
the contrivance most commonly used on railways, as 
applied to fire-boxes as they are. It consists of a metal 
plate inserted in the doorway, or forming part of the door, 
or hung inside the fire-box, or projec ight in to the 
furnace like an inverted scoop, the object of which is to 
deflect and disperse over the fuel air admitted into the fire 
box through the doorway. It is probably—placing out of 
view the elaborate arrangements of McConnell, Beattie, 
and Cudworth—the best cobble for common fire-boxes. 
But it is wasteful of fuel, as inevitably a large excess of 
air is required to be delivered into the fire-box, in order 
to insure a sufficiently ample mixture of air with the smoke, 
in order to consume it. The air is, on this system, intro- 
duced very much in a body—an objectionable condition 
which has at various times been exposed by Mr. Charles 
Wye Williams, the apostle of smoke prevention by sub- 
division, and combustion in detail—and is unavoidably 
within the compass of a square fire-box, but imperfectly 
distributed before it enters the flae-tubes; for it to be 
considered that though the air may receive a downward 
bias from the deflector, it does not necessarily follow that 
bias in an unbending straight line. So soon as it clears 
the deflector, it is free to ran for the tubes ; and there is no 
doubt that much of the air thus precipitately administered 
is precipitately carried away from the surface of the fire, 
with unutilised oxygen and superfluous nitrogen, to absorb 
heat from the boiler on its way to the smoke-box. 

There is another defect of a mechanical character in the 
use of the deflector at the doorway, which is, that the 
headstrong current established from the doorway to the .. 
tubes draws with it a —_ of amall coal or cinders 
through the tubes into the smoke-box, which, not only in 
themselves represent so much waste fuel, but are a source 
of inconvenience in the smoke-box, which they, being red- 
hot, frequently:blister or deform. This is an evil which is 
perhaps more obviously developed in goods and in express 
engines than in any others, on account of the | duty 
performed by such engines and the steady draft. But, of 
course, it is esirable in all cases to prevent such excessive 
action, not only as a matter of economy, but also as a 
matter of safety. Only a few days since we were 
informed of the ignition and combustion of a train by a 
spark from the engine. Of course, we do not desire to dis- 
courage the practice of coal-burning, but we maintain that 
the circumstances of coal-burning afford greater facilities 
than those of coke-burning for preventing the draft of 
cinders through the tubes. We shall defer the further dis- 
cussion of the existing practice in coal-burning on railways 
for another occasion, and purpose at the same time to 
submit to our readers the present position and prospects of 
the other subjects for the improvement of locomotive prac- 
tice referred to in the beginning of this article. 


ADMIRALTY CONTRACTS. 


WE have this week received representations from the 
directors of the ‘Thames Ironworks Company, to the effect 
that some of the weightier statements contained in our last 
week’s leading article are erroneous, allege that they 








are under [no obligation whateveror, rather, under no 
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obligation which is attended by a penalty—to complete the 
Warrior at a specified time. They also state that they are 
much better satisfied with the price for which they have 
contracted to build the Warrior than we suppose. In 
reply to these statements, we can only repeat that there 
are iron-shipbuilders of eminence who refuse to build 
ships on the conditions laid down by the Admiralty, one 
of the worst of these conditions being the heavy penalties 
imposed on failures as to time. If the contract for the 
Warrior was obtained without any such condition—and 
we are now bound to believe that it was—then we can 
only say that the Thames Company have been fortunate 
enough to escape a penalty which has over and over 
again been imposed upon others under circumstances 
no less exceptional, and of which other shipbuilders 
still complain to us. As to the second point — 
the price per ton for which they are building the Warrior 
—we believe their satisfaction can only arise from the 
expectation that they will be compensated in some other 
way. The price per ton of the Warrior is £31 10s. ; that of 
the Black Prince, a sister ship, £37 10s.; and we shall 
shortly know what other ships of a like kind are to be con- 
tracted for. We venture to predict that their prices will be 
considerably above £40 per ton. The small vessels building 
by Messrs. Westwood and Baillie and Messrs. Palmer, are 
to be paid for at the rate of £43 and £44 per ton. The 
Directors of the Thames Company state there was a differ- 
ence between the construction of some portions of the 
Warrior as contemplated when the contract for her was 
taken, and the same portions of the Black Prince. But we 
know of no such differences as can account for an increase 
of £6 per ton upon the entire tonnage of these enormous 
vessels ; and, as we said last week, it remains to be seen 
whether even the price per ton of the Black Prince is not 
much too low. 
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On Heat in its Relations to Water and Steam: Embracing New 
Views of Vaporisation, Condensation, and Explosions, By 
Cuaries Wve WItttams, A.1.C.E., Author of Treatise on the 
“Combustion of Coal,” and of the “ Prize Essay on the Pre- 
vention of the Smoke Nuisance,” &c.  Jllustrated with 
Numerous Engravings, London: Longman, Green, Longman, 
and Roberts, 1860. 


ON several recent occasions the readers of THE ENGINEER 
have been invited to a reconsideration of the received 
theories of steam and vapour in the light of new experi- 
ments which have been made by Mr. Charles Wye 
Williams, of Liverpool. By the publication of the present 
volume (which will very speedily, we are informed, be in 
the hands of the publishers) a full account of those experi- 
ments, together with the theoretical views deduced from 
them by Mr. Williams, are brought within their reach. 
That these views of vaporisation, condensation, explo- 
sions, &c., are, as the title-page says, really “ new,” no one 
will doubt when we say that they go the length of deny- 
ing that water can be heated while in the state of water ; 
that steam can be condensed by the direct action of cold 
water, or that steam boiler explosions can be produced by 
the causes to which the most violent explosions are now 
pretty commonly attributed. These assertions are cer- 
tainly of a startling character, contravening as they do 
the fundamental understandings which men of science have 
agreed upon, from the day of Watt downwards, respecting 
the generation and condensation of that subtle, powerful, 
and unspeakably valuable agent—steam. 

It is too late in the world’s progress, however, for the 
mere novelty of scientific principles or theories, or their 
mere antagonism to received opinions, to exclude them 
from the consideration of thoughtful men. He who 
appeals to reason and to experiment can no longer be 
silenced by the mention of a great name, or the citation of 
a popular belief. Science has made such great and rapid 
strides in the present century, that he would be a foolish as 
well as a bold man who would sneer at a scientific theory 
simply because it is unexpected, or turn from a philoso- 

hical doctrine because no one had previously inculeated it. 

he writer of the volume before us, however novel his 
views may be, ee his claim to be heard on proper 
grounds. He asks merely that we shall appl the lights of 
reason and science to the illustration of certain physical 
facts and demonstrations which he adduces, and requires 
only that his statements shall be received quantum valeant 
under the tests of chemical and other physical truth. 

The author begins by claiming the right to commence 
his inquiries after th® manner which is now admitted to be 
sound in all material investigations of an analytical, or 
partly analytical, nature, viz., by considering, first, the 
elementary particles or atoms of the substance urder con- 
sideration, and yew | from what is thus discovered to the 
investigation of these in masses, or in the gross. In this 
way, he enters upon the relations of heat and water, and 
their mutual actions, taking nothing for granted respecting 
them, unless he first satisfies himself of its accuracy, either 
by visible demonstration, or by logical deduction of a very 
scrupulous kind. Whenever he comes upon a new view of 
the subject, or has to put forward a doctrine very strongly 
opposed to the received theories, he resorts to the device of 
showing to what absurdities, or at the least incongruities, 
those received theories have led their supporters. The 
value of this device to the author cannot be overrated ; for, 
whatever doubt the reader may entertain respecting the 
new theory, he sees, in almost every instance, that the old 
one must unquestionably be abandoned. Mr. Williams 
wages war, in fact, after the fashion of the “King of 
Italy,” employing a Garibaldi to overthrow the reigning 
princes before he himself sets foot upon his new territory ; 
and everybody knows how successful (thus far) this system 
has proved. 

After what we have written on former occasions on this 
sudject, it will be unnecessary for us to go again over the 
questions of vaporisation, the boiling point, the diffusion 
of vapour, and evaporation. Upon these topics our views 
of Mr. Williams’ theories are by this time pretty well 
known; at any rate, we have doubtless said sufficient to 





send thoughtful readers to the volume itself for a fuller 
accoant of them. We will at once pass, therefore, to the 
very remarkable chapter on condensation, where we shall 
encounter the author's theory in one of its most startling 
forms. The universally received doctrine of condensation 
is, that the steam from the cylinder of a steam engine, on 
rushing into the condenser, encounters a bag: | of cold 
water, and imparts its heat to it, becoming thereby in- 
stantly condensed, or re-converted into the liquid state. 
One of the objects of this treatise is, however, to show that 
“this theory is altogether fallacious,” and that water is 
not, in fact, a substance to which vapour can give out its 
heat. Mr. Williams confesses that in common with others 
he formerly considered that the heat of the steam was 
absolutely absorbed by the water, which still retained its 
liquid form, and that the vacuum produced in the cylinder 
was rightly attributed to the steam thus giving out its 
heat to the water. It was only, he says, under an irre- 
sistible conviction arising out of numerous experimental 
roofs, that “the error under which we have been so long 
abouring became apparent.” This change of opinion, an 
indeed the whole of Mr. Williams’ new doctrine of con- 
densation, is rendered absolutely necessary by the theory 
of steam generation which he has adopted. If, as he 
believes, heat cannot be taken up by water without the 
water becoming converted into steam, then it must follow 
that steam cannot be condensed by water except by 
generating other steam; and that this should happen is 
not at alla feasible conjecture. In an earlier part of his 
work Mr. Williams shows most conclusively that 1 lb. of 
water at a temperature of 100 deg. contains 1 oz, of 
vapour, which will slowly escape into the air if allowed. 
Water of a higher temperature contains a still larger 
weight of vapour. Now these facts show at any rate that 
steam (or vapour) may and does exist, not only in contact 
with, but diffused through, a body of water of a compara- 
tively low temperature, and proves that if steam be admitted 
into a vessel containing such water, part at least of it is, 
not liquefied by, but merely diffused through, the water. 
Pushing this view to its full, but not beyond its legitimate 
limits, we think Mr. Williams is entitled to say that if, 
indeed, water could convert vapour into the liquid state by 
abstracting its heat, the result would be that vapour could not 
be formed from it as, and under the circumstances that, we 
know it is. The moment the first atom of liquid was converted 
into an atom of vapour by the heat it would be instantane- 
ously re-converted by the mass of water surrounding it. No 
body of vapour could therefore be formed. “ That the vapour 
has not been re-converted into water, or annihilated,” says 
Mr. Williams, “is at once established by its rising out of 
the water with al! its properties and characteristics unim- 
paired, and, so to speak, appearing in proprid persond in 
disproof of such annihilation. It has already been shown 
that when water has been placed in a glass beaker, with a 
gas burner ander it, and a glass saucer or large dial (also 
containing water) placed on the former, the rising vapour 
will exercise its power, and increase the so-called tempera- 
ture of the water in the saucer from the first mirfute after 
the heat has been applied to the beaker. In limine, then, 
we are compelled to admit that the heat has not been re- 
tained in the water, but has passed away in vapour.” 

But, it will be asked—and somewhat eagerly asked, we 
apprehend—if the water does not abstract heat from the 
vapour, and thus reduce it to the liquid state, what becomes 
of the steam which rushes from the cylinder of a steam 
engine into the condenser? ‘The author does not leave us 
without an answer. What really takes place, according 
to his theory, is this: when vapour is thrown into what 
may be called an atmosphere of water, each atom is at 
once compressed, and prevented from exercising its full ex- 
pansive power by the combined densities of the two media 
—the water and the air—no diminution of the temperature 
of the vapour atoms following. They merely remain with 
their compressed volumes in the water, until they escape 
into the atmosphere, or, by contact with some cold sub- 
stance, are deprived of their heat, and are then really con- 
verted into the liquid form. Dalton’s statement, now so 
universally accepted, removes, the author believes, the 
whole difficulty of the subject. The steam is dissipated 
and diffused through the water as if it were a vacuum; and 
being an elastic fluid, it retains its properties irrespective 
of such medium. ‘The ordinary theory of condensation by 
water, and Dalton’s theory of diffusion, are, he submits— 
and thus far we agree with him—oppos‘te and contra- 
dictory. Either the one or the other must be erroneous. 
If the ordinary theory be right, the steam would be at once 
annihilated by contact with the water; if Dalton’s be 
right, it would be merely diffused through the liquid medium. 

Thus, it will be seen, Mr. Williams most ingeniously, 
and by no means unfairly, casts the real responsibility of 
the new theory of condensation upon the illastrious 
Dalton, confining his own claim as a discovererin the matter 
to the mere observation of certain physical facts which led 
him to look for those scientific principles which his great 
predecessor had supplied. We wish, however, he had 
taken the pains to furnish us with more convincing details 
on this head. It would have been easy for him to have 
given us examples of the applicability of his theory to a 
few cases selected from working steam engines, pointing 
out the temperatures and volumes of the water and vapour 
of the condenser, together with their changes on receiving 
a given charge of steam from the cylinder, and comparing 
the figures thus obtained with those which his theory 
would give. We think it very desirable that this should 
be done in the new edition of the work which will certainly 
be demanded. It is only fair to him to say, however, that 
in refutation of the theory of condensation by water, he 
mentions the fact, that when steam is injected into cold 
water in a separate vessel, so far from being condensed or 
re-converted into liquid, it appears to issue with visible 
cloud-like forms from the water, in just the same manner 
as it may be observed to issue when the vapour is originally 
formed in the water. “If cold water re-converted the 
steam into a liquid state, how are we to account,” he asks, 
“for its re-appearance? Why did not the mass of cold 
water at once cool down, annihilate, or re-convert the first 
and succeeding atoms as they were introduced?” These, 





and other anomalies, are enough, the author considers, to 
shake all confidence in “the condensing or annihilatin 

theory.” The fact that a small jet of steam, dischittged 
into a comparatively large body of water, is capable of 
almost instantly raising the whole to 212 deg., shows, he 
says, that the process is not one of liquefaction of vapour, 
but of saturation of the fluid medium with vaporous atoms, 

It must not be mgt that we have here given anything 
like a resumé of all Mr. Williams’ arguments and illustra- 
tions adduced in support of his new and extraordinary 
doctrine of condensation. It is impossible for us to do soin 
the space at our command. The author is very fertile in 
resource, and brings even the testimony of the writers whom 
he sturdily opposes to his aid ; his treatment of the subject 
is, therefore, far too varied and elaborate for re-production 
here. His chapter on the vacuum, in which the condensing 
question is pursued to its legitimate issues, we must, 
indeed, pass over almost silently. It may be interesting, 
however, to remark that he leads us to the practical result 
towards which the experience of engineers seems to be on 
all hands tending, viz., to the use of surface condensers. 
“Tt may,” he says,“ be broadly and unequivocally stated 
that there is no other mode by which steam can be con- 
densed, that is, re-converted into water, than by the abstrac- 
tion of its heat by metallic refrigeration, as is done in the 
still, or in Hall’s system of metallic tubes ; that, in a word, 
there is none other than surface condensation!” sd 

The last chapter in this extraordinary volume, and the 
only other one to which we shall here advert, is upon 
“ explosions.” ‘This is a subject upon which we, last year, 
published several articles—from the pen of Mr. Colburn, 
as he has since made known. It is not surprising that 
these articles have been found inconsistent in some points 
with Mr. Williams’ new views; it could scarcely have 
been otherwise, so great is the novelty, and so revolutionary 
are the tendencies of the volume before us. When an 
author falls foul of his own previous opinions, as Mr. 
Williams does in a most trenchant manner, other writers 
must not anticipate the approval of all that they have said. 
It will be well worth our while, however, to look into the 
author’s opinions upon explosions. 

Numerous instances have occurred where explosions of 
boilers have taken place on the steam-engine being set to 
work after an interval of rest. This circumstance has given 
rise tomany speculations ; and it mee does, as the author 
says, appear unaccountable, in view of the ordinary theories 
of steam only, that the very act of liberating the steam, and 
thus relieving the boiler of a portion of its pressure, should 
be followed practically by a violent augmentation of it. 
There must be some direct cause for this state of things; 
and the causes to which preceding writers have attributed 
it Mr. Williams will in no wise accept. Some have as- 
sumed, he says, a sudden flashing of the water into steam. 
This, however, is, in his judgment, so wholly opposed to 
the effect which characterises the gradual addition of heat, 
and the progressive change from the liquid to the vaporous 
state, as to be wholly inadmissible. It would imply some 
sudden action on the part of the water as a body or mass, 
apart from its elementary particles, and without any addi- 
tional accession of heat. Besides, he says the sudden 
conversion of liquid into vapour is opposed to all known 
ideas of the nature of matter in the liquid state, and of that 
change of condition from attraction to repulsion among its 
particles, which would be the necessary consequence of 
their becoming vaporous. Other writers are of opinion 
that when, on the opening of the valve, the steam is allowed 
to escape, an undue agitation of the water is produced, by 
which it is dashed against the hotter portion of the furnace 
plates ; and more especially if any part has been left unco- 
vered by a deficiency in the supply of feed-water—assum- 
ing that a largely-increased quantity of steam, with a 
corresponding increase of pressure, would be the result. 
This theory, the author considers, is disposed of summarily 
by the fact that explosions are equally attendant upon 
overcharges as upon undercharges of water, and that the 
hypothesis attributes results on the largest scale to compa- 
ratively insignificant causes—“ a maximum of effect from a 
minimum of power.” 

Without dwelling longer upon the author’s objections to 
existing hypotheses, let us now turn to his own account of 
the rationale of boiler explosions. And in order to under- 
stand this thoroughly we must bear in mind the funda- 
mental doctrines which he has put forward in the early 
part of the volume. He repudiates altogether, it will be 
remembered, the theory that steam is generated at and 
beyond the “boiling point” only, and shows clearly enough, 
by experiment, that, from the moment heat is applied to 
water contained in a close vessel, steam is generated and 
diffused throughout the whole body of the water and the 
space above it. He also contends that, although under the 
influence of diffusion, there will be throughout the vessel a 
homogeneous condition as to the quantity of steam present, 
that portion which is below the water-line will in a 
medium far denser than that above it. The water and 
the space above it, being thus distinct and separate media, 
may be considered as separate chambers, though still 
in free connection. If, then, he argues, the steam in the 
dense medium—the water—be by any means liberated, and 
passed into the lighter medium above it (the densities of the 
two media being, say as 830 to 1), there will necessarily bea 
corresponding increasein its quantity, and consequently inits 
pressure in the latter. This difference will also be in- 
creased in proportion as the area above the water line is 
less than below it. In illustration of this, the author states 
that he took a 5-1b. bottle (i.e., a bottle capable of contain- 
ing 5 1b. of water), about two-thirds full, with a cork 
fastened down by wire, through which cork a copper tube 
fitted with a stop-cock was introduced, as well as a ther- 
mometer, the bulb of which dipped down into the water. 
On heat being applied beneath, and the temperature raised 
above 212 deg., the stop-cock was opened, and the result 
was an immediate discharge of steam from the water 
medium to the space above it, accompanied by the ee 
ance of violent ebullition, forcing much of the water before 
it, and a consequent disch of both water and steam 
through the tube, with a rapid depression of the tempera- 
ture to 212 deg. On the experiment being repeated with 
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the water so much increased in quantity that the bottle was 
nearly full, the temperature being raised to 218 deg., 
when the stop-cock was opened, the result was a still 
more violent discharge of steam and water from below, a 
considerable portion of the water, together with the steam, 
being forced to the lofty ceiling of the laboratory, and 
descending as from a hot shower bath. We have here, the 
author considers, a miniature practical example of what 
takes place in a boiler under similar circumstances, the 
violence of the action being increased in proportion as the 
area of the water space exceeds that above it. ‘The necessary 
inference is that the risk of explosions is greatly increased 
by the increase of water in the boiler, every cubic foot of 
which, beyond what is absolutely necessary for the genera- 
tion of steam, is an additional source of danger when there 
is any sudden liberation of the steam which it contains into 
the reduced space above it. The author professes that many 
ractical facts might be adduced in support of this view. 
n one case—in Liverpool we believe—an explosion took 
place in a flue land boiler, and a life was lost. At the in- 
uest, engineers accounted for the explosion by assuming 
the water to have been allowed to get too low. There 
was, however, he says, abundant proof of the reverse. The 
over-pressure had caused the collapse and rupture of the 
flat dae at its largest and weakest point, immediately be- 
hind the bridge. The contents were forced, first against a 
mass of earthy matter behind the boiler, much of which 
it carried away with it, and then by a reverberatory action 
was driven to the front, where it forced down a yard wall, 
and then, crossing a street 30 ft. wide, covered with water 
and earthy matter the entire fronts of three houses opposite, 
each three storeys high. Had the explosion been the re- 
sult of an insufficiency of water, none of these effects 
could possibly, he contends, have taken place. As it 
was, the boiler must have been full, or all but full, to 
have supplied such a quantity of water, and have pro- 
duced such effects. Explosions rarely take place, as 
we all know, and as Mr. Williams observes, in marine 
boilers—mainly, he thinks, because the water space is com- 
paratively so much smaller than that appropriated to the 
steam, contrary to the arrangement adopted in land- 
boilers. Nothing, however, is more frequent than a defi- 
ciency of water, and consequent injury to the crown and 
side plates of marine furnaces. In such cases, the plates 
becoming overheated and softened, ay yield to the 
pressure, and bulge inwards. If the plates be laminated, 
or otherwise unsound, they crack and leak. But the 
disastrous effects produced when land boilers explode are 
seldom paralleled in marine boilers. It is by facts of this 
kind that Mr. Williams fortifies his theory of explosions 
(which, as will be seen, differs but little in substance from 
that which we put forward some months ago, although 
Mr, Williams has approached it in a more novel and pro- 
gressive way), and the advice which he gives, as the out- 
come of it, is that engineers should trust their pressure- 
gauges less, and their thermometers more ; and should not, 
in their anxiety to avoid a deficient supply of water to the 
boiler, fall into the opposite error of overcharging it. 
With this meagre statement of the author’s views on the 
more important branches of his subject, we now conclude. 


It will be seen that we have refrained from discussing | 
those views at any length, and have limited ourselves | 


chiefly to stating them as briefly and clearly as possible, 
believing that, whatever defectiveness they may possess, 
they are based on a sound appreciation of physical pheno- 
mena, and are destined to re-model a most profound and 
important branch of science. If we find anything serious 
in them to object to, we can revert to it hereafter; our first 
business clearly is to make the author’s new facts and 
inferences known, and to invite the attention of our readers 
to the work in which they are fully discussed. We observe 
that in a future volume—probably a future edition of this 
work—he proposes to treat of “the jet in aid of draught,” 
“ feed water,” “ priming,” “ superheated steam,” “ mechani- 
cal means of improving the vacuum,” “the volumes of 
liquid and atom vapours,” and the “electricity of steam.” 
We can only say that we shall look for so interesting an 
edition to the author’s treatise with great interest, and 
meanwhile thank him very heartily for the invaluable 
volume now before us. 








SevERAL of the professors of the Government School of Mines, 
Jermyn-street, have resolved to give courses of weekly evening 
lectures, intended for the instruction of those who are unable to ob- 
tain scientific information elsewhere, and at a charge almost 
nominal. The first of these courses was delivered by Dr. Hofmann, 
the eminent chemist, on Wednesday evening last. 


Tue Navy.—Orders have been received at Chatham Dockyard 
for building a 22-gun screw corvette of 400-horse power, and 1,857 
tons burthen, name, the Falmouth; also a 17-gun of 200-horse 
power, and 950 tons burthen, the Tees; and a screw despatch gun 
vessel of 200-horse power, and 695 tons; the Myrmidon to be fur- 
nisbed with four of the Armstrong rifle guns. The last named 
vessel has been commenced building. — During a recent cruise 
extending over twenty-one days, Mr. Ward’s ocean telegraph was 
read and answered from ship to ship in thick and calm weather; 
and messages were transmitted under the superintendence of the 
Admiral, which were readily replied to over an ocean range as far as 
the sbhip’s lights were visible. The invention is said to have met 
with the entire approbation of the Admiral. 


Tron-PLATED FriGatss.—The Defiance, iron-plated ram frigate, 
building on the Tyne by Messrs. Palmer Brothers, for our Go- 
vernment, is being rapidly completed. She will carry 86 heavy 
Armstrong guns. Her iron casing will be 4} inches thick on the 
outside, next to which will be twenty inches of timber, and inside 
of that will be the iron framing of the ship, which will be as strong 
as any already used for the largest sized vessels in the merchant 
service. Her deck beams are made of Butterley patent beam iron, 
and the decks to be laid thereon will also be of iron. ‘The vessel 
will have water tight wing passages, with water-tight doors; so 
that, in case a shot should be fired through the enormous casing of 
iron and timber, the men may pass through the doors into the 
compartment and plug up the shot-hole. Failing to do so, they can 
shut the door, and cut the compartment off from the other parts of 
the ship, keeping the water within the chambers. ‘The stern-post of 
the ship is perhaps the heaviest iron forging ever made in this or 
any other country. The stern of the vessel will also be of enormous 
strength, and will in addition be fortified with plating. With the 
exception of the ends, which have been kept back by the difficulty 
in fo the stem and stern, the whole is plated. Many of the 
armour plates are on the premises. 





PestiLences In Loxpoyn 1x Ocp Trves,—In glancing at the 
accounts of the various kinds of pestilence which have passed over 
this land, it is difficult, bad as the present loss is, to form an idea of 
the old conditions. Not to refer to more ancient times, London was 
visited by pestilence in the year 679, and also in 764,798; and in 
801 fever carried off nearly the whole of the people of London. Pass- 
ing over some time without notice, we will remark that, in 
1348, the first dread of the plague alarmed Cornwall. At this time 
it was reported that the disorder began at Carthage, and then 
passed into Syria, Palestine, Africa, and Europe, — devastating 
Germany, Italy, Spain, France, and England. From all the 
accounts which can be now gathered, this visitation was general 
throughout the whole population. There were then few towns 
much better situated as regards sanitary arrangements than that 
which has become so great a metropolis. orse drained and 
even worse supplied with pure water than in the days of the 
Roman occupation, the impurities of the soil increased, the houses 
were closely built together within the walls of cities, the offal of the 
slaughter-houses and other refuse was carelessly allowed to accumu- 
late, the dead filling the graveyards, and personal cleanliness was 
net so carefully attended to as it was even by the Saxon. Who can 
be surprised that Old England did not escape a visit from the 
plague? If we put the population of the metropolis, at the date 
1349 , at 200,000, and there seems no clear proof for stating it at a 
greater amount, the number of persons buried here formed one- 
fourth of the entire population—carried away in a single year. If 
we estimate the present population of London at three millions—it 
cannot be much less—a plague of the same malevolence would have 
killed 750,000 persons in London alone in less than one year, besides 
those who might fall from other diseases! ‘Three quarters of a million 
of human souls perishing in this metropolis at the present day, in the 
time mentioned, would be a matter which would create wonder and 
terror throughout the civilised world.— Builder. 


Reasons ror Havine SuBways ror GAs AND WATER Marns.— 
Everybody knows that in London our water and our gas are con- 
veyed to our houses by pipes which pass under the streets. Yet few 
persons are at all aware of the labyrinth of this pipework that lies 
under the surface of some of our great thoroughfares, unless they 
may perchance have peeped down some transverse opening that gas, 
water, or sewer work had caused to be dug in any leading street, 
and seen a section of the pipeage laid bare. Take Regent-street as 
an example: there are nineteen lines of mains, of various calibre, 
from the 10-inch bore down to about 3-inch, that thread their course 
through this street, the progressive accumulation from time to time 
as consumption of gas and water, and competition have increased. 
With such a multiplication of pipes, alterations or repairs to some or 
other of them must necessarily be of frequent occurrence; and what 
with this and the circumstance of altering service connections con- 
sequent on the consumer changing the source of his supply from one 
company to another, or from one kind of gas to anetiien there is a 

erpetual breaking up of the street, to the annoyance of all that 

ave to pass, and the serious loss of the parish on which devolves the 
charge of maintenance of the most costly bit of road. At an ex- 
penditure of £5,800 (less, however, by the cost of cleansing the 
street for one year), the surface is just arriving at a state of great 
perfection ; perhaps as fine a bed of Macadam as ever was laid down 
—thanks, however, in this instance, to the partial cessation of trench- 
cutting ¢ quent on the pending of the new Gas Bill—and gives 
promise that, with fair play, it could be maintained for some years 
to come at a comparatively small outlay. But now again steps in 
the abominable gas work excavating—a wholesale affair this time, 
that will destroy at one fell swoop all that has been gained by these 
six months’ patient work and outlay. The Chartered Gas Company 
has just intimated to the vestry that they are about to lay down in 
the street two new mains of great dimensions, in place of two that 
had become of insufficient size for their business, which work implies 
the breaking up of the roadway from end to end by a great trench 
excavation, some five feet or six feet wide being cut right up the 
centre of the road. The companies, it is true, are bound to make 
good, and do reimburse the parish the expense of so doing; but the 
amount received for restoration in these cases, though covering the 
actual expense occasioned, yet no more compensates for the damage 
inflicted on the road than does the payment of the china-mender’s 
bill of 6d. per rivet by the housemaid who has broken her mistress’s 
Sevres vase.— Builder. 





Position AND Prospects oF Ramway Prorerty.—The rail- 
way market remains intrinsically sound, and as its steady recovery 
throughout the year has been attributed solely to the extension of 
commercial traflic, which seems destined to go on in an increasing 
ratio, there is little reason to apprehend any material reaction, 
whatever may be the state of the money market. Looking at the 
prices current at this moment, in comparison with those prevalent on 
the Ist of January last, it may be assumed that there has been an 
average augmentation of nearly five per cent. in the value of the 
railway property of the country, or a total of more than £15,000,000 
sterling ; and this result becomes more striking when it is mentioned 
that Consols during that interval have undergone a fall of nearly two 
per cent., and that the weather throughout the entire period has been 
the worst ever known. Asa decline of two per cent. in the British 
funds would represent about £16,000,000, it may be calculated that 
the nominal loss in that respect has been exactly counteracted by 
the opposite movement in railways. With regard to the changes in 
different ,investments, such as those of a miscellaneous character, 
the fall in some descriptions has also been about balanced by an 
extraordinary advance in others. Thus while many kinds of foreign 
stocks are lower, and also nearly all classes of shares in speculative 
undertakings, there has been an unexampled rebound in the principal 
United States railway securities, and especially in those most largely 
held on this side. In the securities of the Erie and Illinois Central 
lines our capitalists were embarked to the amount of several 
millions. The shares of the first have advanced from 11 to 41, and 
of the latter from 38 di t to 18 di t, while in the mortgage 
bonds of both undertakings the recovery has ranged from 10 to 15 
per cent. On the other hand, our commitment in our own American 
possessions have gone from bad to worse, and Grand Trunk of 
Canada Shares, which stood at 42} at the beginning of the year, 
are now down at 26}, while in its preference and debenture stocks 
there has been a fall of between 25 and 30 per cent. How much 
this fall would have been increased but for the favourable Canadian 
harvest and the visit of the Prince of Wales must be matter of 
conjecture. Happily the shares of the other large Canadian line— 
the Great Western of Canada—have not suffered any fresh decline, 
but are now at a point slightly above that at which they stood in 
January. With regard to the English railway companies, it is to be 
remarked that, notwithstanding the great prosperity they have 
shown on the average, there is abundant evidence of the drawbacks 
they have had to encounter from the weather. The instances in 
which a great rise has taken place have almost all been in con- 
nection with the commercial districts, while those which depend 
upon casual pleasure arrangements mostly show a decline, ‘While 
Midland Stock has advanced from 100 to 130, the Great Northern 
from 107 to 116. the Manchester and Sheffield from 39 to 48, and the 
Lancashire and Yorkshire from 100 to 118}, that of the Brighton 
has declined from 115 to 112}, and the Dover from 85 to 84. The 
Eastern Counties also has fallen from 58} to 53}, but, as that company 
has a peculiar power of depreciating its stock under all circum- 
stances, no solution of a commercial or meteorological character 
need be sought with respect to it. The Indian lines of all kinds 
have likewise fallen, but in that case also there is an exceptional 
explanation from the want of a definite and vigorous system of 
Indian finance. On the whole, the conclusion to be drawn from the 
changes of prices of all sorts of securities during the present year is 
that it is safe to place reliance on the commercial progress of the 
country, and that enterprises really based on national wants may 
steadily improve in value, while Consols, which bave usually been 
the test by which the quotations of all investments have been re- 
gulated, may, during the same period, from political and other 
causes, experience a decline. 
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THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 
ie — 9 ert ang Protection for Six Months, 

. Joun Rypg, Queen-street, London, “ An improvement in 
apparatus icable to turntables, swing and other 
machinery acting on a pivot."—A communication from Frédérie Paul, 
Rue Neuve St. Augustin, Paris.—P+tition recorded 2nd August, 1860, 

2024. Joskru Consett and Ropert Smits, Elizabeth-terrace, Spencer-road, 
Hornsey New Town, Stoke Newington, Middlesex, “‘ An improved ble 
circular crane, applicable also as a fire-escape.”— Petition reco 23rd 
August, 1860. 

2086. Epwarp Deans, Arthur-street East, London Bridygo, * Improvements 
» copes for facilitating culinary roasting.”—Petition recorded 29th 
August, 6 

2132. HENRY JouN STANDLY, Pall-mall East, Westminster, “‘ Improvements 
in the production of Kas for illumination and other purposes, and the 
utilisation of the p ts arising therefrom.”—Petition recorded 4th Sep- 


tember, 1860. 
2158. BexJamin NIcou, t-strect, London, ‘ An im: method of 
ley used in sewing and other muschines, appli- 





treating needles, and n 
cable also to those parts of such machines that hold the t 

2162. CHARLES Stevens, Welbeck-strect, Cavendish-square, London, “‘ An 
improved impermeable oil varnish.”—A communication from Antoine 
Bouet, Rue Laflitte, Paris. 

2170. Epwarp Deans, Arthur-street East, London Bridge, London, “ An 
improved rotary cooking apparatus/’—Petitions recorded 7th September, 


1860. 

2174. Freperic Yates, Parliament-street, London, ‘‘ Improvements in appa- 
ratus for and in the mode of manufacturing iron, steel, and other metals 
and substances, gaseous and solid, fuel being thereto appiied as the beat- 
ing, reducing, cementing, and oxidising agents.” 

2180. James Woop, West Smithfield, pai “Improvements in stereo- 
typing apparatus.” — Petitions recorded 8th Septem er, 1860. 

2185. WituiaM Evans Rosson, Adam’s-court, Old Broad-street, London, 
“The application of an imp d elastic material for springs or cushjons 
on the chairs of railways and tramroads, or in any other position, to pre- 
vent the friction caused by the working of iron on iron or other metal 

i. . o 4 — —“ mj 1860. is 

2190. Groner WELLMAN well, U.S., “‘ Improvemen carding engines 
for carding cotton and other fibrous taateriais.” 

2198, GiueeRtT Lucign Pierre Coopman, Constantine, Algeria, “‘ New means 
and processes of tanning hides and skins, by which a graduated im ea- 
bility of leathers is Obtained.” Petitions recorded 11th September, 1860. 

2200. BENJAMIN Baluuir, Henry-street, Cumberland-market, London, “ An 
improved rifle range.”"—Petition recorded 12th September, 1860. 

2208. JamMEs Wricut, Bridge-street, Blackfriars, London, ‘ An improvement 
or improvements in the construction of boots and shoes.”—A communica- 
tion from Lyman Reed Blake, Abingdon, Plymouth, Massachusetts, U.S.— 
Petition recorded 13th September, 1860. 

2230 Joseri Pierre Dusterwawp, Ixelles, near Brussels, Belgium, “ An 
improved forcing pump for raising beer and other liquids.” 

2234. NaTHANIEL Richard Hatu, Northfleet, Kent, “‘ Improved apparatus 
ens up clocks or timekeepers.”— Petitions recorded 14th September, 

860. 





2238. ALFRED Troncuon, South-street, Finsbury, “ Improvements in con- 
coasting iron and cast-iron dwelling-houses.”—Petition recorded 15t Sep- 
tember, 1860. 





2269. Joun Hay, Salford, near Manchester, “ Imp its in hinery 
4 ee for making gas-burners.”— Petition recorded 17th September, 


2266, EpwarD Joseph Hu@nes, Chancery-lane, London, “ Improvements in 
brewing malt yy ~ aud in apparatus employed thereiv.”—A communi- 
cation from Joseph Charles Hayndrick-Percy, St. Nicolas, and John Francis 
Vandenhove, Ghent, Belgium.”—/etition recorded 18th September, 1860, 

2263. WILLIAM CULLIS, High-street, Homerton, Hackney, ‘‘ Improvements 
in stoppering or closing bottles, jars, and other like vessels.” 

2272. Ress Reecr, Liandilo, Carmarthenshire, ‘ Improvements in treating 
lignite and certain bituminous mineral substances so as to obtain products 
therefrom.”—/‘etitions recorded 18th September, 1860. 

2278. Ropgxt Crawrorpd, Beith, Ayrshire, N.B., “ lmprovements in appa- 
ratus for conveying communications from one place to another,”—Petition 
recorded 19th September, 1860. 

2286. Joan OLDHAM, Derby, 
turnips and other roots.” 

2292. Joun CasH and Joun Casu, jun,, Coventry, 
manufacture of — to be applied to a | apparel. 

2294. JAMES Cocker, Liverpool, ‘* Anjimproved construction of packing- 


2296. Tuomas Kicuarpson, Newcastle-upon-Tyne, and MANNING PRENTI 
Stowmarket, Suffolk, ‘‘ Improvements in treating phosphoric matters, 
in obtaing products therefrom.” 

2298. Ropert Musuer, Coleford, Gl tershire, “‘ The of a 
new or improved metallic alloy.”—Petitions recorded 20th September, 1860. 

2300. Davip Murray, Norwich, Norfolk, “Improvements in raeans or 
apparatus used in weaving.” 

2301. Cavin B. Roorks, East-street, Red Lion-square, London, “ An im- 
roved floor skate.”—A communication from Reuben Shaler, » New 
aven, Connecticut, U.S. 

2306. HeNRY Epward SKINNER and WiuiaM Henry Miuuer, Shadwell, 

Middlesex, ‘‘ Improvements in cranes and other lifting apparatus.” 

2308. WiLLIAM Epwarp Newron, Chancery-lane, London, ‘* Improvements 
in rotary engines and ae a. — communication from Ken; 
A and Theodore Cox, New York, U.S.—Petitions recorded 21st Betenber, 
860. 

2310. Tuomas FaLLows, Farnworth, near Bolton-le-Moors, and Ricnarp 
Wiip, Bolton-le-Moors, Lancashire, ‘Improvements in fasteners for 
window sashes.” 

2314. Robert Asu and Josepn Letiere Petit, Birmingham, ‘ Improve- 
ments in metallic pens and pen-holders,” 

2316. Josern Henry Tuck, Great it, Westminster, “‘ Improve- 
ments in air pumps, and in machinery for actuating the same.” 

2318. Epwarp Bruce Broventon Barkgr, Bayswater, London, “ Improve- 
ments in apparatus for raising or forcing water or other fluids.” — Petitions 
recorded 22nd September, 1860. 

2320. Gores Parsons, Duke-street, Finsbury, “‘ Certain improvements in 
brakes for railway carriages.” 

2321. Josurn Hine, Clerkenwell, London, ‘I its in for 
billiards, cricket, whist, or other games of skill or chance, a modifica- 
= of which is also applicable for indicating years, months, days, and 
dates,” 

2322. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in machinery or apparatus for washing and wringing clothes and similar 
articles.".—A communication from Josee Johnson and jot Dickerman, 
New York, U.S.— Petitions reco: 24th September, 1860. 

2324. Josiau Vavasseur, Gravel-lane, Southwark, “ Improvements in ma- 
chinery for rolling or polishing leather.” 

2326. Joun Hawortn, Thorncliffe, Old Trafford, Manchester, ‘‘ Improve- 
ments in tramwayg, for streets and ordinary roads, and in carriages for 
running thereon.’ 

2328. James Batt Mannix, London, ‘An improved wheel to be used for 
corrage or other purposes.” 

2330. WituiAM Gossaog, Widnes, L ed | its in the manu- 
facture of certain kinds of soap.”— Petitions recorded 25th September, 1860. 

2333. Tuomas SEAVILLE Truss, Gracechurch-street, London, “ lmprove- 
ments in apparatus for the traction and propulsion of ships, boats, and 
other nautical vessels.” 

2334. WitutaM Howwis, Railway Arches, Victoria Station, Sheffield, “An 
improved composition for steel-moulders.” 

2335, WALMSLEY HarGreaves, Crawshawbooth, near Rawstentall, Lanca- 
shire, “Improvements in machinery or apparatus for washing woven 


“an improvement in machinery for pulping 
“An cagrevenent in the 


fact 





ok 











fabrics.” 

2337. CHARLES BuRN, Delahay-strect, Westminster, ‘‘ An improved tram-rail 
for street railways.” 

2339. WiLu1amM Bouton, Burslem, Staffordshire, ‘ An im ement in the 


construction of potters’ drying stoves and workshops, in apparatus for 
preparing the clay for the moulds used by the potter, 8o as to render the 
process of drying more effectual.” 
2340. Josep MoCrossan, Glasgow, “ Improvements in sewing machines. "— 
A communication from George Juengst, New York, U.S. 
tk PD hi N.B., “T Pp ts in 
ember, 1860. 


2341. WituiaAM Macwas, G 
2343, Witliam FuLrorp Brown, Westgate-street, an WALTER JEFFERY, 





steam engines and boilera.”— Petitions recorded 26th 
Eastgate-street, Gloucester, ‘‘A more an method 
attaching and s<curing brooches and such like articles, and for improved 
fastenings to be used therewith, and for other purposes.” 

2314. Tuomas Brookes and Tuomas Avams, Birmingham, pr 
or improvements in the manufacture of the joints of brooches ard other 
similar dress fastenings.” 

2345, Marc ANTOINE FRANCOIS Mennons, Rue de |'Echiquier, Paris, “Im- 
proved processes for dyeing or printing with certain products of aniline on 
cotton and other textile matters of vegetable origin.”"—A communication 
from J. C. Guigon, Lyons. 

2347. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in forging and rolling metals, applicable to the manufacture of wheels, 
spades, shovels, axles, buffers, and other articles of wrought-iron.”—A 
communication from Messrs. H. Petin Gaudet and Co., Paris. 

2348. Moritz Jacony and Josxra Stonss, Nottingham, ‘* Improvements in 
the eae of bobbin-net or twist-lace in bobbin-net or iwist-lace 
machines.” 

2349. Wim.1amM Hopexisson, New Lenton, Nottinghamshire, ‘‘ Improve- 
ments in machinery or apparatus in the manufacture of figured laces made 
on bobbin-net machines. 





‘“ ‘ + 
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“ for the 
™. JAMES wee, 3 a pe ny Snes Se =v Bid 


27th September, 
7m. Waasan Arena Martiy and jam Purpie, Old Barge House Wharf, 
round Lanien, * An improved method of mounting and 


Slag, mtien 00 te 
osha, ae GILpee, South-street, Finsbury, “ An im medicament to 
ee and cure venereal diseases.”—. rg from Noel Pascal, 
a Be Henry a aye Southampt : pone em 
on mprovements in electro-magnetic appara’ us.”—A communica- 
tion from Gabriel Perrin, Paris. 
2357. JOHN ALEXANDER CALLANDER, Springfield House, near Ryde, Isle of 
Wight, “ an Improved method of hanging doors.”—Petitions recorded 28th 
2359, WILLIAM Gresnx, Dod-street, Victoria-road, Limehouse, Middlesex, 


‘hnildat 





“* Improvements in refining or treating ae molasses.” 

2361. ALPHONSE DRLESALLE, Lille, Nord, oy Means and hyp meee 
used in steam engines for expel out of the eylinders the e condensed 
water, and to employ this — —— ———- 

2363, ARTHUR WARNER, a ae °Sfmprovement in 
the manufacture of iron, ~~ ¢ oon +" y tin, zine, ee = , and 
in the manufacture of coke.”— Petitions recorded 20th September, 1 

2367. Evizapern St#ane, Commercial-place, Brixton, “ Improve- 


jurrey, 

ments in apparatus iby the use of wich’ the dropping or guttering of 
candles is preven 

2369, JamEs JOHN FigLp, Holloway-place, eg Middlesex, ‘‘ Improve- 
ments in condensing the vapours arising ids evaporating in closed 
vessels, which invention is also applicable Ay ‘the condensation of the 
vapours of volatile fluids during the process of distillation, and for im- 

rovements in aj us to be employed for the pu 

2371. Micuar, Hewry, Fleet-street, London, “Ane dition to or im 
ment in oe meters.”—A communication from Guillaume Amedée iIhol 
Peyre and Frangois Barthelemy, Boulevard St. Martin, Paris.—Petitions 
recorded 1st October, 1860. 


its in 
= Joun —y quae 
1615. 8. —~y <1 Sarrey, “T: 
. SAMUEL mperenents & 
fibres, pest, linen, thread, oe goods, cmp, wel na 
, ex 
: Patttiin record ash 1 July, 
1648. Henry [ Disston, Laurel-street, Philadelphia, U.S., “ Improvements in 
recorded 1860. 


d saws.” — Petition 9th Ful Yy, 
1674. James Jack, Li ts in the construction and 
densers for marine and land steam engines.” — 


arrangement of surface condensers 
Petition recorded 11th July, 1800. 
ae. RICHARD ARCHIBALD BRooMAY, Fleet-strect, London, ‘‘ Improvements 
ts.”—A communication from Henri Dollier, Paris.—Petition recorded 
a July, 1860. . c 
1845. James RanItL, Ramsgate, Kent, ‘ sex- 
pax 4 oe similar instruments to eae artificial bs are appli- 
cable.”— Petition recorded 30th July, 1860. oe 
1880. eonte Sracy Skipton, M.D., "beth pint Deine of Foot, a 


Farvham-place, oi, “Tm 
saccharine and saline soli 








pe splint for gunshot es other com ures of the lim! 
eition recorded 3rd snes, 3 
wit. Francis Davison, Li ee ' een in marine 
steam engines.”—Petition bn 
2074. CuaRLes WILLIAM SIEMENS, a, Westminster, ‘‘ Im- 


Pandy one 
rovements in engines to be wi woael Cs expansion and con- 
raction of steam and other elastic fluids. 

2079. Caune Kityer, Georcs Kinner, WILLIAM Kitner, and Jonn KILNEr, 
Providence Glass Bottle Works, hill Lees, near jn, and York- 
shire, ‘‘ Improvements in the manufacture of glass bottles, and the appa- 
ratus —— gg er ag recorded 28th August, 1) 


2191. Donatp N t-street, London, “‘ An im wdan ty overcoat, 
ps larly ada) adapted a _~ _—~ pee, to be called ‘ Nicoll’s Lacerna.’” 
— Petition r 


2211. Grorox i Wtdengion Staffordshire, “ An improvement in 
the manufacture of wrought-iron drill-proof safes.”—Petition recorded 13th 





2373. Ropert HeLLARp, mg Taunton, Somersetshire, “ Imp 
= in uu and mowing machines.” 
. JAM Mus BuLLOUGH and _ a, Baxenden, near Accrington, 


* BaMFYetD Henry =e MscuaMana, Great Yarmouth, Norfolk 
Bhan in the construction of floating breakwaters adapted 
for the —- and economic formation of harbours of refuge and other such 


2sto. Wit Witttam Greaves Rosarts, Nottingham, ‘ Improvements in machi- 
nery or apparatus in the manufacture of fabrics made on warp machines.” 
2381. Perer GARDNER and ANDREW LinDAAY, Stirling, N.B., “ Improvements 
in knives for reaping machines.” 
2385. Joun BROKENBHIR, Bowmanville, Durham, Canada West, “‘ Improve- 
ans in pumps.” 
Grorck Epwarp Taytor, Oatlands Mill, Leeds, ‘ Improvements in 
Sane used when boiling cloth. "= Petitions recorded 2nd October, 1860. 
2389. THomas JouNsON, Leicester-square, London, ‘‘ An improved tobacco- 
pipe.”—Petition recorded 8rd October, 1860. 


Inventions protected for aig Months aby the Deposit of a Complete 


2413. THEODORE MANSFIRLD B carcrnny es U.S., “A new and useful 
or improved steering apparatus for navigable vessels. "— Deposited and 
recorded 5th October, 1860. 

2444, WILLIAM SNELL, Clement's-inn, Strand, ‘‘ An improved machine for 
making horse-shoe ‘nails.’—A communication from Amos Whittemore, 
be ag seve Middlesex, Massachusetts, U.S,—Depositet and recorded 











Patents on which the Stamp Duty of £50 has been Paid. 
2585. GrorGe Scort, High Holborn, London.—Dated 9th October, 1857. 
= Wang m Hanuax, Shield-street, Newcastle-upon-Tyne.—Dated 9th 

r, 
2601. Rosert Porter and James Porter, Blackburn, Lancashire.—Dated 
10th October, 1857. 
.- Tag? - FiRup SWINBURN, Birmingham.—A communication.—Dated 14th 
r, 1857. 
2626. Joun Henry an, Xen 's-inn-fields, London.—A communica- 
tion.—Dated 14th October, 1 
262: a FReperick HALE en, Blackwall, Middlesex.—Dated 14th October, 
2630. THomas Resteu., New Kent-road, London.—Dated 14th October, 1857. 
= ashen tae _ and JAMES PoLLARD, Burnley, Lancashire.— Dated 15th 
r, 


Patents on which the Stamp Duty of £100 has been Paid. 
2331. James HALL Naver, Alvescott, and Joun THomas KnapP, Clanfield, 
Oxfordshire.—Dated Lith October, 1853, 
2375. CuarLes Coates, Sunnyside, near Rawtenstall, Lancashire.—Dated 
15th October, 1853, 
2412.. GRORGR Couuier, Halifax, Yorkshire.—Dated 19th October, 1853. 
2365. Joun Exvcs, Manchester.—Dated 13th October, 1853. 
ExratuM,—In last weck’s Journal, for 2977” read “90977," 








Notices to Proceed. 

1363. Isaac James, Tivoli Works, Cheltenham, Seneipetine, “* Improve- 

+ ments in washing, wringing, and mangling mac hines. 

1369. Joun Pixcugs, Ox -stree Lo ndon, “ An improved 
press for embossing and stampin, paper, ‘linen, and other fabrics and sub- 
stances.”’— Petitions recorded 4th June, 1860. 

1372, Joun Manson, Sheffield, “ Improvements in metal life-buoys, also 
adapted for holding water or other liquids.” 

1373. CHARLES Senior, Dead near Huddersfield, Yorkshire, ‘‘ Appa- 
ratus for utilising the’ waste heat in the flues of steam and other engines.” 

1381. Josera Apsky, Cornwall-road, Lambeth, and WILLIAM Groner Buck- 
WELL, Phonix Stone Works, Eas' East G , Kent, ‘* Imp in 
steam boilers and other furnaces.” 

1382. Gores Haprixip, Carlisle, Cumberland, ‘‘ Improvements in the 
manufacture of casks or barrels, and in the machinery to be used therein.” 
— Petitions recorded 5th June, 1860, 

1384. SigisMuND ScuumMaN and Grores Harrison, Burnley, Lancashire, 

in or apparatus for spinning, doubling, and 
windkue fibrous materials.” —Petition recorded 6th June, 1860, 

1396. Tuomas WiLLiaAM MILLER, her kf 8 Dockyard, Portsmouth, 

“« Improvements in boilers or steam 














a 


ry ‘ 


Crass 2.—TRANSPORT. 


Including Railways Road-making, Ve Ma- 
Shnery and Fig, Sling Vn, Bont Crag, Ont, Har 


817. J. Hamiuton, jun., Liverpool, “ Constructing and propelling vessels.” — 
rf Baan, Jon 


For the purposes of this invention, in order to use paddle wheels at the 
ends of vessels more advantageously than heretofore, each vessel is con- 
structed double at the end where the paddle wheel is to come, and the two 
parts s at such a distance apart as to admit of a paddle wheel between 
them, for the shaft of the paddle wheel being carried by the 
two A of whi pl — is constructed. The upper part of these two 
structures are er, and a paddle box rises from such deck, and 
 —_ over the paddle weeul, leaving a space on the deck to admit of pass- 
ing on either side, heel — deck = entends An yay the paddle wheel, so that 


there is a free The rudder is beyond the le 
wheel, and ie onio ts supported in a suitable i ~4 beari D a palate 
no stern post be The body of the vessel, when it joins the two 


ing 
parts of the body which come at the two ends of the paddle wheels, is curved 
or - “eed as to make a suitable form for the reception of the paddle 


S44. y ee Stourbridge, Worcester, “‘ Axles and azle boxes.”"—Dated 
na Ap 
This invention in axles consists in forming the journal in a separa‘ 

from the axle itself, and in uniting the parts and connecting them fn with the the 
box, as hereafter described. The end of the axle proper is formed hollow 
for about 4in., more or less; it has a screw cut on the end, which 
extends for about 1} in., slots or apertures are made extending through 
the thread and substance of the hollow end. The journal consists of a 

shaft, formed by preference conical at one end, to enter and fit in the 
hollow end of the axle ; at the other end ascrew thread is cut to receive the 
cap, and inside of the screw is a shoulder or collar, which, when in position, 
bears upon a washer placed between it and the outer end of the box ; one or 
more holes is or are made through the conical part of the journal, ” tor the 





2233. ROBERT Musuer, Coleford, Gloucestershire, ‘‘ A 
improvements in the manufacture of cast-steel. Petition recorded Lath 
en a 
2260. WILLIAM Epwarp Newrow, Chancery-lane, London, ‘‘ Improvements 
in lanterns.”—A communication from Nahas Tufts, i=. .» Simon G. 
Cheever, Boston, and Augustus Tufts, M Middlesex, Massachusetts, 
U.S. —Petition recorded 17th August, oo 
2269. WitttAM Epwarp Newton, Chancery-lan 
in gas meters.”—A communication aig Nathaniel Tufts, 
Cheever, Boston, and Augustus alden, Middlesex, 
U.S.—Petition recorded 11th September, as 
2283. MAXIMILIAN Siow, Little bee we London, ‘— improvement in 
sewing machines.”— Petition mber, 1 
2333. Tuomas SEAVILLE TRUSS, nance germ London, “ Improve- 
ments in apparatus for the traction and propulsion of ships, boats, and 
other nautical vessels.” 
2341. WiLLIAM Macnas, Greenock, Renfrewshire, N.B., ‘‘ Improvements in 
steam engines and boilers. "—Petitions recorded 26th Septer ‘ember, 1860. 
=. WILLIAM ARENA MARTIN and Jamzs Purpre, Old Barge House Wharf, 
— Ground-street, London, ‘‘An improved method of mounting and 
ofsa motion to fire bars.” — Petition recorded 28th September, 1860. 
HEODORE MANSFIELD Ricuarpson, Maine, U.S., “A new and useful 
“— improved sees apparatus for navigable ‘vessels."—Petition recorded 
5th October, 1 


lane, London, “ Improvements 
un., Simon G. 
assachusetts, 





ven, that all ns having an interest in oppos- 
ing any one of such app ons are at berty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after "the date of the Gazette (and of the 
Journal) in which this notice is issued. 


List of Specifications pablished dam daring the week ending 


£86, 4d. ; 587, 10d. ; 688, Od, ; 650, 10d. 590, 2s. 1d. 501, 6d 502, 3d. ; 
593, 8d. ; 594, 10d. ; 595, 9d. ; 506, 3d. ; 597, Od. + 508, Gd. : 599, Bd. ; 600, 8d. ; 
G01, Gd. ; 603, 10d. ; 603, 3d .; 004, 6d. ; 605, Sd. ; 606, 7d. ; 607, 3d. , 608, 
6d,’ 609, 3d.’; 610, 7d.; 611, 1s. 2d. ; 612, 8d. ; 613, 3d. ;'614, 10d.; 615, 
Is. 1d. ; 616, 6d. ; 617, 10d. ; + 618, 6d; 619,104. ; 620, 7a. 5 621, 8d. 29, 3d. 5 
623, 3d.; 624, 2s. 6d.'; 625, 626, Sd. ; 627, Sd. ; 628, dj 629, Od; 
630, 84.5 631, Is. 1d. ; 632, 3d ;'683, 3d. ; 634, 3d. ; 635, 18. 4d. ; 636, 6d. ; 
637, 8d. ; 638, 6d. ; 639, 8d.; 640, Gd.; 641, 44.; 42, 3d; 643, 8d. ; 644, 
Od.’; AS, 3d. 


*,* Specifications will be forwarded by post on receipt of the amount of price 
ad . Sums exceeding 5s. must be remitted by Post-office order, 

made en at the Post-office, High Holborn, to Mr. Bennet Woodcroft, 
Great Patent Office, 


And notice is hereby 











ABSTRACTS OF SPECIFICATIONS. 
The Sollowing Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her © Majesty's Commissioners of Patenis, 


Crass 1, —PRIME MOVERS, 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Millis, Gearing, Boilers, Fittings, §c. 
836. R. A. Jerrerson, North- -street, St. John's-wood, and M. cae, 
Crown-street, Fi “ Steam engine applicable to the raising of water. * 
— Dated 31st March, 1860. 

This invention relates, principally, to the manner in which the slides are 
fixed to the covers, and the form of ihe cylinder rendered necessary to work 
therewith, there being four slides passing through the covers, and meeting 
together within the cylinder, two and two alternately, forming steam-tight 
abutments ; also two lateral cams fixed on the central axle to withdraw and 
replace the ‘slides, and the arrangement of the brasses for keeping the axle 
permanently in its place, by which combination the patentees cS = 


ption of a pin or bolt through holes made in the hollow part of 
the axle, and through + journal, A screw threaded nut, with a collar or 
ring on the outer end, is screwed over the thread on the hollow end of the 
axle, and, entering a flange in the inner end of the box, bears upon a 
washer placed — it and a ring formed on the inside of the bors: the 


threaded nut is prevented from turning by means of a screw, which passes 
through a thi hole made for its Tecaption in the side of the nut, and 
enters one of the slots or before alluded to in the threaded end of 


apertures 
the axle. Should there be any wear in the washers, collars, or bearings for 
the same in the box, it will be compensated for, and the whole will be 
rendered tight by screwing up the nut, and fixing it by inserting the fixing 
screw in another of the slots or apertures through the threaded end of the 
axle. The improvements in the boxes in which the journals or ends of 
axles of railway and common road carriages revolve consists in forming 
them of cast-iron, with a cylindrical steel centre or tube to receive the 
a or ends of the axles: the steel centre or tube ma: bars d extend the whole 
h of the box in a continuous line, or it may be divided at or about the 
le, with an aperture or opening between the two parts of the bearing 
ie t holding lubrieeting matter.—Not proceeded with. 


849, E. Simpxix, Bury, “* Couplings for carriages, wagons, &c.”—Dated 8rd 
April, 1860. 


In carrying this invention into effect the inventor fixes to each end of the 
carriage, wagon, &c., an arm having a serrated or toothed face, the teeth 
being of that ‘come commonly called ratchet ; this serrated arm ’js fixed in 
such a position as will allow it to move horizontally, and when the car- 

wagons, &c., are brought together, they couple with facility. One 
ond of of each of the serrated arms forming this — ved coupling works on 


joint, fastened either to the draw rod, or body of the carriage, and 


is — in a | b “~ bey = ress i eo ro together ; 
these springs ma: x r e hinge join ly o ph nse 
the ser a eum or & to any other suitable place. He also uses a lever or 


uncoupling, to which may he fixed the springs for pressing the se 
arms — , A oS worked from the side or other 


together, The uncoupling lever ~ 
convenient part of the emtage wagon, &c., for uncoupling the same.—Not 
proceeded with. 


850. W. A. GitpEr, South-street, a, London, “ Signals on railways."— 
A communication.—Dated 8rd. A 
This invention consists of an improved apparatus for employing electricity 
for working the on railways in a more safe and ex itious es 
than by manual la! as at present generally ad the 
composed of a cylindrical case, perforated with two diametrically eapente 
openings, for the passage horizontally of the rays of two lights. This case 
is enclosed in a concentric outer case, having three different coloured lenses 
round its circumference. The exterior case is fixed on a post or support in 
the ground which supports it, and the inner case, which is movable, turns 
with the ball or sphere by which it is surmounted. This ball or oghass is 
divided into two Rensagitenes of very visible colours, which act as signals by 
day, the lights serving to transmit the signals by night. Enclosed in a 
small case is a clock movement which, by means of a pinion — with a 
pees — the apparatus to turn round a central pivot. Stops placed at 
certai a on a circular plate above these wheels prevent this this 
po mg oats a click lever (in gear with the my af is drawn k by the 
electro current from an é! te placed in the interior, and attracting 
the ry pe ——_ —_ bering current, +. hich —_ the eet 
ment e signals, it in aci on the passage of a train To 
ing arm or other eultetho eontelvenee fixed to the first carriage of the trai 
is arm passes between two iron bars, suitably placed in the road near the 
“This lever moves one of them, which acts on a bell crank 
lever. lever moves a horizontal lever, the opposite extremity of which 
is thereby raised, and a with the poles of an electric bat 
A hook catches the crank lever when it is displaced by the action of the 
cam, and holds it the required time for completing the cireuit of the electric 
current in the apparatus, and until another cam of the train disengages it 
and breaks the communication of the wires. 
881. W. CuaRK, Chancery-lane, London, ‘‘ Axles or journals."—A communica- 
tion.—Dated 7th April, 1860, 
This invention consists in —piee with the journal box and journul a 
cone —_> the axle Ne between the journal and the face of the box 
the axle passes, the base or larger end of the said cone being 








engine of the same power in all positions of the piston, and 
loss of steam. The invention cannot be described without reference to ‘the 
drawings. 
847. J. ROBERTSON, Stanisby- oy East India-road, London, “ Furnaces or 
Sire; ."—— Dated 3rd April, 1 

This invention relates to a peculiar construction and arrangement of 

steam boiler and other furnaces or fireplaces, eye ey oa fuel and 
ected. to tl 





1307. Pierre VaNnoenesxro, La Chapelle, Bi St. Deals, Paris, “ An i 
locomobile steam saw-mill.” 

1407. Grores Joun Cookson, Dorset-street, London, ‘‘ Improvements in gas 
regulators.”— A comeneteeee from James Gabriel Pavyer, St. Louis, 
U.3.— Petitions recorded 7th J 

14090. James Waricut, Dg street, Blackfriars, London, “ An improved 





P of smoke is g 
to adapt to any ordinary or -e, furnace a fixed or movable plate or ash 
it bottom, which, when movable, is hinged in the ash pit at the end 

rthest from the fire door, and it is supported at its front end by counter- 
balance weights and chains, or other suitable contrivance, which will admit 





Py for washing and separating metals or their ores from i 


or “ “he ae matters which are mixed with t ”"—A communication 
m, and Co,, Paris. 

1411. “Geonee. Tomuanson JOUSYTELD, Loughborough-park, Brixton, Surrey, 

y for the barbed and other 








ame for iting a and ue wing. "—A communication t J.J. Greenough, 
Wall-street, New 

1416. Gone JOsLin, Rasa Crusn Jos, and Jonn Josiix, Colchester, 
Essex, ‘ Improvements in reaping machines.” —Petitions recorded 8th June, 


“aT + 





1 
1420. Joseri Wrstwoop, Tredegar House, Bow, Middl 
in armour plates for iron ships and vessels, or forts or batteries.” 
1423, CuaRtxs Brerse, Birmingham, “ Improvements in metal bedsteads,” 
1424. Ropert Romaine, Myddelton-square, London, ‘‘ Improvemerts in the 
——— of steam boilers and condensers."—Petitions recorded 9th 
une, 1 
1427. WiLLiAM Jomnson and Isatan ADAMSON, Nailor-street Foundry, Liver- 
pool, ‘‘ Improvements in hydraulic or other like Presses, and in the appa- 
Laan] connected therewith, for extracting oil from 
1428. ViTaL DR Trvout, Stanley- -place, Pimlico, London, “ Improvements in 
civil and military ambulances. 
1430, PeTek SALMon, Glasgow, o re —| in furnaces, and in feeding 
steam boilers."”—Petitions recorded 11th June 13860, 
THEOPHILUS Repwoop, Montague-street, Bussell-square, London, 
= Improvements in the manufacture of 
1483. Groner CaTLIN, Manchester, “ Improvements in the construction of 
ships and other floating bodies.”— Petitions recorded 12th June, 1860. 
1449. WituiaM Weston, Camden-town, and Bexsamin Price, Mile-end, 
eo “Improvements in ovens for baking.” — Petition recorded 13ch 
une, 


+ 


of the a being lowered or raised at its front end, so as to decrease or 
the ‘ht under the fire bars. "By another arran; 
ment this n movable bottom may be so placed as to leave an open space for 
the admission of air round its back end from the ash pit, such air then 
passing between the under side of the fire bars and the plate to the front 
end or mouth of the furnace, at which part it is admitted on to the upper 
surface of the grate, and passes over the fuel on its way to the chimney or 
. take. Another part of the invention consists in the application and use 
of rotatory fire bars, each separate bar being made to rotate on its axis by 
the aid of suitable gearing g the series, 
853. J. M. Jonns, Netheravon, Wi iltshire, “ Generating steam.”—Dated 8rd 





This invention consists in constructing boilers with annular or partially 
annular or othér sha) rooves, recesses, or channels around or about the 
sides thereof, so that when such said boilers are set in brickwork or other 
setting, the said grooves shall form and constitute flues or channels for the 
passage of heat, and thus expose a larger amount of surface to the action 
of the fire than boilers as heretofore constructed. The number and width 
of such said grooves, recesses, or channels will depend upon the size of the 
boiler. The inventor proposes also to adapt one, two, or more tubes or 
pipes to the inside of the boiler, one end of each of such said tubes 
vertically ———— the bottom of the B gmp and a pm wm A ons 
boiler, and the other and te ends of such said pass thro’ 
ends of the boiler or otherwise, and lead into the -+~ flue of the ao 
of the furnace. These tubes serve as flues or conduits of heat from the fire 
of the furnace, and may be used either separately from, or in combination 
with, the — grooves or channels around or about the boiler.—Not 


858. D. G. ai Manchester, “‘ Slide valves.”— Dated 3rd April, 1860. 
PB .. gearing for working the slide valve a2 apg etn invention consists 





1463, RicnaRp ARCHIBALD Brooman, Fleet-street, London, **I 
in — ances, and in neutralising or retainin any fetid gases 
which m: evolved in the process.”—A comm: hon Meme. 

Légé and Danguy, Paris. — Petition recorded 15th June, 1300. 

1481, James Brasy, jun., Bridge House-place, 
chinery for lifting or breaking ing up roads or ways, crushing asa and = 

ying or tilling land,”—Petition recorded 19th June, 1860 
1500, Francis Preston, Manchester, ‘‘ Certain improvements in machinery 
shaping and cutti and "Petition recorded 20th June, 1860, 





for 


1539. Daviv Crosman Dinsmore, Boston, U.S., Pm rape po in machi- 
nery for splitting leather, and ag the heels of boots and shoes.” 
1542. Grores Davies, Ser! Serle-street, Li ncoln’s-inn-fields, London, “* Improve- 


ments ip the needles used in machi 
fabric."—A communieation from 
Petitions recorded 25th June, 1860, 


achinery for manufacturing ribbed stocking 
re Adrien Quinquariet, Paris.— 





link. The eccentric, which is set at right angles with the 
crank, works a valve without lap or lead, and the reverse motion is ob’ 
by fixing the centre of the reversing link to the reversing shaft arm, the 
eccentric rod being coupled to one end of the reversing link, and om end 
ay represent cither fore gear or gear, and as the centre of the link 
xed, so far as the slide valve is the other end represents the 
—— . The inventor uses another valve arran; Amey poem 
the valve referred to above, which consists of 4. 
having a and in this recess these b a I tf may 
= CR eo og eld be Fn og 
back valve = as soon as the first mo 
byl lifting the andy Recar the back valve more play, 
the degree of ex 
proceeded with, 


ion of a single eccen' rod, reversing link, valve rod, 
and hanging 


jon may thus be varied to any required amount.— Not 





towards the journal ; by means of this combination all the oil which 

the axle, and which otherwise would travel along the surface of the axle, and 
then finally esca m the box, is caused, by centrifugal action, to travel 
up towards “yy of the cone, and is thereby retained within the box, 
and when applied to journals yh boxes such as above mentioned, the same 
action the oil, where it is required, to supply the journal of the 
friction rollers. ital 


Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
835. W. and J. H. Cuapnam, Wilsden, Bradford, Yorkshire, “ Spinning.”— 

Dated 31st March, 1860. 

This invention relates to improvements in spinning on the cap frame, 
especially adapted to yarns, the fibres of which are long, and consists of a 
method for laying the fibres of such said yarns = the operations of 
spinning. By the methods at present practised, the bobbin is uncovered 
whilst being filled or wound round with yarn, the ‘effect of which is that the 
— — by o= | — a J the — are — — 

——- orce, and the surface o yarn is consequently roug' 
i. prop his invention to obviate this objection by causing the bobbin 
to be = as it fills, by which the fibres of the yarn are laid close together, 
thereby making the surface of the yarn compact and smooth.—Not proceeded 





846. DS eee and E. Euuis, Nottingham, ‘ Bobbin net.”— Dated 2nd April, 


This ge = applies both to the manufacture of straight down and 
traverse net. In place of employing two complete sets of threads, as usual 
heretofore, the patentees employ only one complete set, viz., a warp, and 
this they use in conjunction with a shuttle thread, as in a loom for making 
a plain weaving by means of hooks or instruments. They cause the warp 
threads to be picked up and drawn into loops or eyes, and through such 
— or eyes they pass a weft thread by means of a shuttle thrown across 

OH loops or eyes are then drawn up by the formation of 
cacther set of loops or through which a shuttle is again passed, and 
thus the work continues, the weft being carried yA the work by points or 
instruments, as is usual in waking net and lace. hen the fabric to be pro- 
duced is to be a traverse net, the warp, in place of passi wen | direct from end 
to end of the fabric, as in ordinary weavings, is ca to traverse as in 


Traverse warp machinery. 
848. W Hovuupsworts, Bradford, Yorkshire, “‘ poste cotton or fibrous 


ond 
ween the rollers by a 








19, 1860. 


THE ENGINEER. 


263 








2 J. aeeeee, Se Bastin, Svatierd, Seek, * * Looms for weaving.” — 

This invention consists of certain new mechanical arrangements designed 

fer taking any number of picks from either side of a loom, so as to operate 

other of the shuttles in the shuttle boxes, as may be desired ; 
Cy a aa its for g upon the weft fork of 

the loom, and likewise for skip one shu 

————S— to be int 

—WNot proceeded with, 


H. M. M Arkwright-street, Nottinghamshire, and J 
= ‘ —w) ys the ee of looped Muitice Benet ath April, 


+i, +. 





relates to in machinery for _ manufacture 
of on fabrics. The linprovements, while ow aS e machinery of 
a> the prodaction of work, 
a the parts hereinafter mentioned, 
namely, of a jack and =e dabere, the | = being supported by a comb bar, 
ls of a ~~ spring, the sinkers 
intermediately is placed 
nw fn the jacks are feed a by 
plates ted ona ariide. On the top of a horizontal 
are two combs in which a needle bit and needle slides ; the 
nese bit has a projection on its qy side near the back, and which is 
embraced by inclines or plat yy means of which the needles and 
bits are moved back and a ht forward, the tA. being free to move 
between two horizontal bars ; ve the bars is a carrier plate to which are 
screwed the inclined plate and ; presser plate, the presser plate 
for the purpose of insuring a number of springs. one to each needle, 
pressed upon the beards of the needles, when they are drawn back to 
pees work to be knocked over. In front of the bar carrying the brass 
 eerd asinker bar, in which the lower ends of the sinkers are 
— ‘is rae is for the —— of bringing the sinkers forward when 
made, the sinker bar being slung in a frame 
ing Thoves backwards and forwards for the convenience of 
narrowing. In front of the sinker bar is a supporting bar which lies under 
the ends of the needles ; between the bar carrying the inclines and the 
needle bits is a bar, capable of being raised by to allow of a needle bit 
being takon out when a needle is broken, and also to maintain the needle 
bits in position when at work. At the of the needle incline bar is an 
axle carrying arms sup; ing links, and a bar capable of mone T ushed up 
to the ends of the le bits to secure them while turning a wi elt, narrow- 
“ a, a slack or tight chuse, or inserting a coloured thread.—Not 





Hi 


~ T. Incram, Bradford, “ Looms for weaving.” — Dated 4th April, 1 

This invention relates to mechanism for a continuous i. a 
looms, that is, a mode or method of supplying the loom with weft without 
stopping the loom to change the bobbin or cop, or for giving an additional 
supply of weft whilst the loom is in action, and whether the weft be all used 
up or only broken. The invention cannot be described without reference 
to the drawings. 


G. Masiixson, Salford, “‘ Woven fabrics.”— Dated 5th April 

The o bject of this age? is to produce fabrics having a pene surface of 
mohair, alpaca, or other costly material, with a and foundation of 
cotton, or other cheap material. In weaving these improved fab: the 
patentee prefers to make use of two or more weft threads of pope colours 

and qualities, which are floated over the warp as to produce 
floats of different lengths; these floats are afterwards An in the usual 
manner to obtain pile of two or more different lengths. By means of these 
— a rich and glossy appearance is imparted to the surface of 
the fabrics. 


871. J. H. Witson, Cornhkolm Mill, near Todmorden, ‘* Machinery to be 
applied in the manufacture of bobbins used in the preparing and spinning 
materials.” —Dated 


of fibrous 1860, 
The First improvement consists in tind application, aie, 
ment of certain machinery for the purpose of regulating ti and 
size of the barrel or stem on which the two ends of the bobbin vinta fixed. 
The Second improvement consists in the es, ——- and 
arrangement of certain machinery for for the the barrel or 
stem, 80, asto constitute oe bobbin. The Thi nthe : — 
on or 
the bushes: 





and arrangement of 
~ == hot te « NG a | oct en ~e , and 

‘ourth improvement co! e eo 
a of certain epoca for glueing together the’ the board onde by which the 
heads of the larger bobbins are formed. — — improvement — - 

plication sda and it of certain oy ae 

pK the e paint or varnish to the bobbin ao _— e invention 
cannot be di to the drawi 


889. T. PARKER, siadtere, anne. HARRISON, oui, “ Self-acting mules.” 


— Dated 9th A 

This invention par Ta to Sharp and Robert's mules, and con- 
sists in an improved mode of 7! a positive motion to a ees 
winder, and thereby insure the tte Fy winding on of the spindles. 
screw of the quadrant is connected by gearing with a shaft on which ie a 
bevel wheel, gearing with another bevel wheel at the end of a short shaft 
on which is a toothed wheel or = a, and also a catch box, one part of 
which is fast to the shaft, and the ot J+ olhpewndg* tin the usual manner. 
The short shaft works in suitable bearings fixed to the carriage of the mule, 
and the fast part of the catch box is caused to turn as the move 
= - - by a the Ly oy pene Hj —p- into a stationary —_ 

¢ sliding part of the cate x is wor! y a lever operated upon by a 
chain attached to levers on the faller shafts. — 


892. h A. Brooman, Fleet-street, London, ‘‘ A new woven fabric, and method 
of manufacturing the same.”—A communication.— Dated 9th April, 1860. 

The new pay which forms the subject of ged present invention is in- 

tended chiefly to replace strips of cloth ing list shoes. The 
strips of cloth now generally re for this | purpose have no selvage, 

and are, consequently, liable to fray and unravel at the edges. The fabric 

made according to this invention is a narrow woven fabric, complete in 


the 





—_ com of a number of warp threads tied or united at intervals by 
eft threads, and afterwards fulled or fe'ted like cloth. To manufacture 
the fabric, the warp threads are divided into a series of groups, each com- 


of four, six, eight, ten, or twelve threads, more or less; each group 

is separated from that or those next to it. by a small space The grou; ups of 
threads are tied or united at intervals by weft deans shot across the 
whole of them bya ony gd there are as many separate fabrics pro- 
duced as there are grou CS The warps and’ the weft are of 
woollen threads, but Gifferent may be used. The fabric, as it comes 


from the loom, and before bei! _ as —— A narrow widths as 
intended, is fulled, and the fulling should be performed speedily, not to 
impair the threads. After a the — oh op of fabric should be held 
at the two ends and stretched, when into the narrow 


separated 
pe wns fabrics Ay! tearing or cutting the wake threads which unite the groups 
pede The fabric may be dyed any colour either before or after being 
manufactured.—Not proceeded with. 


Ciass 4.—AGRICULTURE. 
Including Agricultural ~~. em Implements, Flour 


854. W. E. Gepex, Wellington-street, Strand, fame, ‘* Threshing ma- 
chines. ennai communication.— Dated 3rd A 
The t ig to this atl nay ‘will ——- of a cast- 
iron framing, ‘supporting eight wooden bars, m cased, at the side, and 
bolted to the m and drivin «pulley n with past of ite dineuster 
sunk into he an and the machine will work without the aid of ebgenen 4 
rollers, Safety bearings are provided with spiral springs and press screw, 
which will serve to raise or lower the thresher, and the counter P beater will 
be channelled in about forty grooves; when ‘driven by manual labour, the 
machine is provided with a tread wheel, and cogs, and pulleys, ag 
the motive ae to the thresher; or the driv: apparatus may 
separate from the machine, and the weight of the - &, ft a 
pinion which shall communicate its motion to a Eton, wht or, on the 
a upon a large wheel ~~ ai ome @ small which will give 
ay speed.— Not proceeded with. 
A. Wuits, Great Missenden, Bucks, “‘ Lifting at one lift a load of corn 
hay, straw, manure, dc.” "~ Dated Sth. = ak 1860. - ’ ; 
The objects of this invention are effected by means of two tripods, eac 
of as tek with pI. ferrules at cach : , and united at top by a vin 
passed or otherwise, acting in connection with, and 
forming the basis of, other detailed arrangements 


Crass 5.—BUILDING. 
Including Brick and Tile M ya ad a Drain Pipes, and 
rigs House Fittings, Wi Ventilattey, ge. 
Ruoyetor, and W. Risse, jun., a Gem, “ Box 
hinges for swing doors. "—— Dated 3rd M: 
This invention cannot be described wiisoal teleomen to the dewstogn, 








Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, C on sy Imple- 
ments of War or for henge ta ee 
880. PAD —y lo tee tence “ Fire-arms. sy 9 
commge rains mith cach other, and with the axis about which they 
revolve. It sists qe ae d construction of thi cs aha 


tains the chambered cylinder, whereby provision is made for opening it for 
of —_ vig and Ee = and apes when it 


"ho dug 2d woes 





bered cylinder ‘tor the purpose of 
ee tae we eet bh 
the said shaft in place. _ 


canary seed, or other fla’ materials and thus obtains 
or geneva much superior in trength to that heretotor SSS 


834. E. J. com, } Manchester, “* 
of turpentine and 


steam generator, an 
of heat, and without an 





= 0 ee a trigger for firing, that the said trig- 
pera’ ty ned pull of = said ns Ny lever, beyond 
the ree at whats | it effects 

mode of combining the cocking le lever with we to to effect the cock- 
as vs or the cocking and firing means of the said lever, It also 
> the emp! leyusent, in combination with the lever and 
trgwer, of 0 Sis en emt of beng coed et co e firing to 
ected either by the continued back “7 of the cocking lever after it 
has arrived at the position for ———. or by touching the leper after the 
hammer has been cocked. It also consists in applying the springs of the 
cocking and revolvii jogs within a circular groove in one side of the 
_ ik, occupy no otherwise available room in the lock. 
= comrasting the cocking lever that the said lever may 
be aoeleal t of ae the cylinder by its backward movement when firing 
is effected by the lever, and of locking it by its forward movement when 
firing is effected by the trigger. And it further as providing for 
the easy eppliestion of the percussion caps to the nipples, b y making in the 
statio: wry or shield on that side of the piece where the caps are 
ped de ge jouble guide channel, that is to say, a wide channel to 
ey fo) a? aa one foe tay by les. 

= invention cannot be described in detail without reference to the 

gs. 


os 





Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking yg , Ornaments, Musical Instru- 
ments, Lamps, M: factured Articles of Dress, §c. 
789. E, Pontman, Halifax,, Yorkshire, ,“‘ German concertinas.”—Dated 27th 
March, 1860. 

This invention consists in causing two or more keys in different rows in 
German concertinas to be acted upon simultaneously with one finger at the 
will of the performer, in order to increase the power of the instrument. 
The invention also enables the performer to produce varieties of tone by 
using the different rows of keys either separately or in combination. The 
arrangements may be varied, but those the patentee prefers consist in 
placing the studs of the keys so close together that the finger may depress 
two of them at the same time ; or in the introduction of a third row of studs 
which, on being depressed, shall press down the two rows of keys; or in 
oT the second row of studs when pressed down to carry down both 
rows of keys, and so make both at the same time ; or, he reverses 
the last-named arrangement, and causes the studs in the first row on being 
depressed, to carry down the keys of the second row in addition to thelr 
own keys ; or, he combines two of the before-named arrangements in one 
ietrement. "He does not, however, limit himself to the examples above 

ven, 

819. J. H. Jounson, Lincoln's-inn-fields, London, ‘‘ Chronometers.”"—A com 
munication.— Dated 29th March, 1860. 

This invention relates to a inode of regulating chronometers, and to certain 
peculiar self-acting compensating ar to this invention 
the regulation or adjustment of chronometer is effected without touching 
or interfering in any yA with —A 4 the working parts of the mechanism, 
= this it rd ohh —— by enclosing the balance in a close 

metal chamber or bell, provided with suitable air holes, which are capable of 
being more or less opened or or otherwise so arranged as to render 
} a air contained therein, on in which the balance oscillates, more or less 
it having been discovered that the less freedom im| to the 
~ ri the bell, the slower the chronometer goes, and therefore it is — 
—— in regulating such chronometer to open more or less the commun 
ion with the external atmosphere. This may be effected either;by adjusting 
tcrews or levers, or in a self-acting manner by the action of the varying 
temperature of the air upon the plate to which the bell is attached, the 
latter arrangement serving as a Pp — Not d with. 
823. P. A. A. Beau, Porchester-terrace, Lo “A Sen bend ton |S 
lh viewing photographic and other like pictures.” 30th 
a 

This invention consists in constructing a with 
one glass or several glasses superposed for the punpens of obtaining a 
= effect to that derived from viewing pictures in or through a stereo- 

The monoscope is. a pyrami or conical sha) case, with a 

part Rot one of the sides remov ay to admit light, fitted with a flap or not as 

glass is fitted in the top of the apparatus, and, in some cases, 

fo for forming, when chamber between the eye and the glass 

are added. ‘The bottom of the apparatus is made to slide to admit of its 

being entirely removed in order to view transparent objects, or others, apart 

from the —— itself. The sides of the apparatus are either made rigid 

or to fold. e inventor sometimes adds a pocket which forms part of the 
sides or bottom of the apparatus to contain } graphic or other rey 

tations proceeded with. 














846. O Sa | tasetentind, Strand, London, “ Shoes and boots.” 
For the purposes of this invention the soles are made of yarns or threads 
of fibrous material, such as hemp, jute, or others, which are plaited 
the thickness of soles intended to be made there- 
P material is made up into a 
flat fist coll, and then the same is sewn horizontally through from side to side, 
a fillin, "piece of plaited yarn or thread being introduced at the wider part 
of a sole under the tread of the foot to obtain width, and such is the case, in 
some instances, in regard to the heel also, and there are two, three, or more 
rows of such ——— stitches, one above the other, in forming a sole. 
The yee are, by preference, made of canvas, or it may be of any strong 
woven fabric or other material, and in order to fasten a shoe or boot on the 
foot the upper has one or more metal eyelet holes on each side of os front. 


886. J. f, Same, Bove, Manchester, “‘ Rugs, quilts, coverlets, '— Dated 


coverlets, 1+ articles of 

=< combining 
of any suitable textile 
ng the same together at 


me invention consists in making rugs, van, < 
clothing, of a new and liar 

waste silk or silk waste with covers or ~ A 
fabric, and uniting the whole by sewing or elopes 


intervals in the manner known as quilting. 





Ciass 8.— CHEMICAL. 
i ing Special Chemical and vi cap 


«? Materials, Preparation ae og 4s 
yee Bey, BH = ing yen, aloe Prin ‘egrrmees 


809. J. FARMER, London, ated in the manufacture of cocoa and 
chocolate.” —Dated 29th March, 1860. 

This invention — First, in manufacturing such cocoa and chocolate 
without the use of _— or other flour, or of any farinaceous or colouring 
matter whatever ; ndly, these improvements in the manufacture of 
cocoa and chocolate consist’ in mixing with the same a preparation of Irish 
or Carrigeen moss, or of Iceland moss, or other similar and suitable gela- 
—— preparation, or a combination of any two or more of such prepara- 


gid. iy. Dare, Manchester, ** Ii ts in obt 
eel use with pigments in calico a oe de. se Dated 20th Merch, 


1860. 
This invention consists in obtaining albumen, or a substance similar to 
what is called albumen, from the roe of fish. This substance the inventor 
obtains by the simple process of dissolving it out from the roe, and the solu- 
tion he evaporates in vacuo to avoid coagulation. Or the albumen when 
dissolved out may be precipitated and subsequently liquified in any suitable 
solvent.—Not proceeded with. 
821. W. Ricnarpson, Dudley, Worcestershire, ‘‘ Apparatus for the production 
of coal gas.” —Dated 30th March, 1860. 

This invention consists in the use of a vertical retort or oven, which may 
be easily constructed of iron, or clay, or fire-clay slabs, or bricks, or tiles, 
in any of the usual ways in which such materials are or may be used. 


829. H. Beenwane, Slate dens, London, “ Impr ts in the ? ture 
of gin — 30th March, 1860. 

This Given ion has for its object the manufacture of gin or geneva. For 
this purpose, in place of, as has been usual heretofore, producing gin or 
— y, mixing flavouri materials, such as juniper berries, or canary 
seed, with spirit, and distilling from this mixture, by which process a 
Pp -flavoured or geneva can be obtained only of a com vely 

the ventor concentrates alcoho sprit so as to obtain it of 
strength of sixty-five over proof, or of greater strength, and he mixes the 
said spirit with an extract separately prepared of the juniper berries and 











degree 
the vessels, by which means a resin is a fine eri the inter the 
resin of owing its dark oR te “ye 
lime or salts of lime, and other foreign matters which most waters hold in 
on or solution, as to that of heat. 


837. T. F. 4 Park-road, Liverpool, ‘* Oblaining light.”—Dated 
Slst Mareh, 1860. 

This invention has for its object improvements in ob ae Hi 
pepe he mer Siem anecdotal ~ A ay my 
or carburet y gas, oxygen w » OF Ob 
substance similarly used in place of lime. ‘Now this Hnventin consists in 
using heric air in place of, or mixed with, oxy gon ges, in combi- 
nation with hydrogen or carburetted hydrogen gas, "aman obtaining light by 
— similarly used in place of lime,—Not 


840. T. DauLt, Kragera, Norway, “An improvement in the separation of 
nickel and cobalt from magnetic pyrites and bisulphuret of iron, or any 
vther sulphur composition.” —Dated 2nd April, 1860, 

According to this invention, nickel an cobalt are extracted from their 
ores without liquifying and without applying acids. The metal ores 
containing nickel and cobalt are first — to fine powder in a machine, 
and the powder or flour thus produced is 
inches thick in a furnace to be heated by wood or coals till it becomes 
almost red hot ; the metal flour is constantly stirred, and the air allowed 
without interruption to pass through the opening on one side of the 
furnace, the stated temperature will usually be obtained in about half an 
hour; then there is added about ten per cent. of the clearest kind of salt to 
the weight of the metal, and when this is done, it is well mixed with the 
metal flour, and the roasting is still — undisturbed for about half 
an hour or one hour, After the han | has added, the stream of sul- 
phur (8 o 2) becumes very stron; nuded, it aherencer one onde halt hour's time 
(after the metal has been ad it begins of itself to glow stronger, and to 
disc! chlorgas (chlorine) ro a very considerable extent ; the fire is now 
extinguished in the furnace, and care is taken, by constant, stirring of the 
metal flour, that the — yy is held as low as possible, as it is in- 
jurious if the same should be high; the meta! flour glows still for about 
two or three hours, and the stream of chlorine continues. After a lapse of 
about four hours, on the whole, the Tgp is finished, which the —s = 
stream of chlorine have stopped. cooled metal flour is then pnd pom 
suitable wooden tubs, or any other material which is able to 
the influence of acid solution, and water is poured over it, in pon it 
remains for about twenty-four hours, In this manner a solution is 
which contains nearly all the nickel and cobalt and the co; —— tale entees exists 
in the ore, but, however, only an inconsiderable quantity of iron.—Not 
proceeded with. 


851. P. moe, oe Machen, Monmouthshire, “‘ Manufacture of iron.” ~ 


Pp 
The best quality of ca has hitherto been made by using charcoal. The 

present inventor proposes, by this invention, to use in the puddling furnace, 
as a flux, peroxide of manganese, which, being a chemical compound of man 

ese and oxygen, the oxygen leaves the manganese and — with the 
a hur phosphorous or other matters which are combined with pig-iron, 

which are noxious and at variance with malleable iron, and the manga- 
pool combines with the iron, giving it ductility and great malleability,— 
Not proceeded with, 
859. A. N. Jenson, Chambers-terrace, Haverstock ae “ Brewing worts from 

saccharine and farinaceous substances.” —Dated 3rd April, 1860. 


The tee claims, First, the mode of ae saccharine worts 
— made from saccharine or us substances) by the process 
» €8 liy the system of extreme dilution with cold water to pre- 


capitate te ail e impurities, and the re-condensation to the required density. 
Secondly, the converting such worts, or worts brewed in the ordinary way, 
—_ the basis for ale or My spiny ee as described, by the “ee ~y ofa 


the tonic, —_ and other desirable’ qualities from ays h ya bc 
y inf at a temperature considerably below 167 dog. Pah 

whether enplayed with worts totally or partially attenuated, wi setes ost con- 
fining or restricting himself to the | say time or manner of hacen the 
same to the worts, as this may be done in a variety of ways; for 

by using the hop extract as a mashing — or by adding the requisite 
quantity of dry hops to the worts before or durin fermentation, but he 
prefers the first-mentioned method. Fourthly, w t to distillers’ 
wash for the working of plain spirit, he claims he le of settling and 
clarifying the worts, as described, by thinning and condensation previous to 
fermentation. Fifthly, he claims the method of San the a 
of the fermentation ‘the said ale, or basis for ale, or other ale, wine, or a 
fermentable liquor, by means of caloric agency, as described, the 








me of restoring or again developing the fermentation b; exposing the the 
liquor to the action of the atmosphere. Sixthly, the aeration of the said 
ale or 


by carbonic acid gas, or » Bem it = aerated waters, as 
described. Seventhly, the — of said ale or basis to British wines 
or other beve: for urpose of poms and improving their 
qualities. Eighthly, the po a of —? said ale or basis for conversion 
into vinegar, e-pecially on the princi KY instantaneous acidification, 














whereby the sulphuric acid usually ome be disp d with. 
866. E. T. Devarieup, Brussels, “ A Sor di 
neutral fatty bodies or matters into fatt ace and. igri, ort 
istillation ."— Dated 5th April, i 

This invention is ed for and consists ~4 certain and :ueans 
of attaining, either with or without the aid of m, products similar 
to those at present obtained by. the well-known p of 
saponification, and in larger than h —Not proceeded with, 


873. C. Dusavtoy, Laverstoke, Hants, “ Apparatus used in the manufacture 


of paper.” —Dated bth April, 1860. 
For the purposes of this tavention, in place of the “hog” or other 
stirrin in order to keep a uniform circula- 


tion = the pulp in the vat, and to keep it in an equally intermixed state, a 





horizontal plate or instrument, by preference somewhat hollow on its 
upper side, is used, and it is cav continually to rise and fall a short dis- 
tance slowly, lel to, and nearly at, the bottom of the vat or vessel con- 


taining the pulp ; but the = or instrument may be made to rise and fall 
at an inclination to the bottom. This rising and falling of the plate or 
instrument may be accomplished in any convenient way. — Not p \ 
874. J. H, Jounson, Lincoln’s-innJflelds, London, “‘ A new metallic alloy."— 
A communication.—Dated 5th April, 1360. 
The patentee claims, First, the production of au alloy, ip the Se ye. 


perties of cast-steel, by melting together wrought-iron and 
any quality, and in * suitable proportions, in an or cruci! Foy — wherein 
he processes of melting, converting, and purifying substance under 


treatment are effected at ~ tom ew the application and use 
to, and in the producti 0! P and pig metal 
of a combination of the ao of manganese, ad of iron with sal ammoniac 
and nitrate of po 











Crass 9.—ELECTRICITY. 


Satan s Electric, Magnetic, and Electro- Magnetic Apparatus, 
lectrical Apparatus, Galvanic Batteries, yc. 


856. C. V. wean, Boe Fernside-villa, ~~ on Ty, “ Troughs for receiving 
electric telegra. "— Dated 3rd 
For the purposes of this this invention a why of the wood ie for 
the making of such troughs has cut from it longitudinally a pi 
in cross section, thus producing a trough of a corres ed mong form with 
inclined siden, @ and suitable for receiving aud containio iy insulated electric 
tel wires, and such trough is then covered 4 ¢ triangular piece 
which been cut out therefrom.—Not ‘ot proceeded wi 





Ciass 10,—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
785. E. G. Rexsuaw, Little Nelson-street, City-road, London, “A achine 
& cutting or producing from wood certain Grticles called. ‘ machine lights, 
— Dated 6th M 1860, 

In was machine there is ted, in a suitable framework, a plane or 
metal block, fitted with a knife or cutter set at an angle of 45 deg., to which 
lane or block to and fro motion is commu: by means of an eccentric, 
There may be several such planes or blocks mounted in the framework on 
the same or on different sides thereof, or there may be only a single plane 
or block arranged and operated as described. The plane, block, or blocks a 
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THE ENGINEER. 


Ocr. 19, 1860. 








| under the wood to be cut. Each plane may have one or more cutters ; 
e cutters may be bent at their lower ends, and they may be set to the 
proper elevation, and fixed in position by adjusting screws, and the eccentric 
driven by band and pulley, or by other convenient means, worked by steam 
or otherwise; and there may be a weighted or balance wheel to each 
eccentric. For connecting the plane or cutter carrier with the eccentric, 
or its mi uivalent, there may be used a connecting rod with eyes 
placed and arranged, as hereinafter explained, for obtaining the to and fro 
motion of the said carrier. The bar or piece of wood that is to be o 

upon is placed over and bert to the cutter in a frame-holder or guide-ways 
by means of a weight and adjusting screws, which screws do not press 
tightly against the wood, but allow it a little play or oscillation while it is 
acted upon by the cutter. As the bulk of the wood progressively diminishes, 
the weight is free to come down thereon regularly, being steadied by a stud 
on the weight travelling in a guide slot, or by equivalent contrivance. 

786. A. R. NorMAnpy, Odin-lodge, King’s-road, Clapham, “‘ Obtaining fresh 

water from salt water.” — Dated 27th March, 1860. 

This invention cannot be described without ref to the drawi 
788. T. Briaas, Salford, “‘ Oil-cloth or oil-paper.”—Dated 27th March, 1860. 

This invention consists in the novel application of a system of drying 
cylinders, heated by steam or other means, to the machine in which the 
fabric receives its waterproof coating, so that as the fabric passes through 
the machine, after having been oiled or otherwise waterproofed, it passes 
over or around the heated drying cylinder, and is removed in a dry state ; 
or, if preferred, the oiling machinery may be detached from the drying 
cylinders.—Not proceeded with. 

795. W. E Newton, Chancery-lane, London, “ Washing machine.” —A com- 
munication.— Dated 27th March, 1860. ‘ - 

This invention consists, principally, of a conical tub, the sides of which 
are corrugated or formed with a rib’ surface. In the centre of this tub 
is mounted a conical centre piece, which has its sides also ribbed or corru- 
gated, and is made to revolve in the act of washing. 

798, J. L. Hancock, Pentonville road, London, ‘‘ Working and shaping 
iter, de.” —Dated 28th March, 1860. 

This invention consists of a pe or vessel open at top and perforated at 
bottom with circular or other shaped apertures, and with the rim formed 
with a flange or recess on the inside, with portions of the rim removed. 
Butter is placed in the vessel, and a piston is inserted in the top thereof ; 
a nut is introduced in the flanged rim, the portions removed a/mitting of 
its introduction ; a screw is then inserted, and turned down through the 
nut, whereupon the butter is expressed in a divided state through the 
apertures in the bottom of the vessel. Instead of the nut for the screw 
being placed inside the flanged rim, it may be fitted on the outside of 
the oe Movable perforated plates may be used for the bottom of the 
vessel, 

800. E. Ewer, Chapel-strat, Shoreditch, London, ‘‘ Fountain-pens.”—Dated 
28th March, 1860, 

The patentee employs a hollow barrel or tube as a holder of the pen in 
which the reservoir or supply of ink is contained, which is reduced at the 
lower end to receive the clip of the pen; a small hole is made at the 
extreme end which emits the ink in the concave of the pen, which flows 
thence to the point as it is used up in writing. At the junction of the 
smaller and larger parts of the barrel he forms a screw or other suitable 
joint, whereby they can be disconnected for the purpose of filling the 
reservoir. In order to insure the regulated and proper flow of the ink to 
supply the pen in writing, he applies a cap to the upper part of the barrel, 
having a small hole closed by a valve of india-rubber or other material ; 
this valve is placed on a stem fixed to an outer oy or covering enclosing 
the first-mentioned ; the stem passes through the hole before mentioned, 
and carries the valve immediately underneath it, the valve having a con- 
stant tendency to cloxe by reason of the force of a spring exerted to 
separate the outer and sliding cap from the inner one; or this upper valve 
may be dispensed with, and the holder formed quite closed at the upper 
When it is desired that the ink should flow, the outer cap is depressed 
lor a moment, so as to open the valve and allow a small quantity of air to 
enter ; the pen will now continue to write some time ; the opening of the 
valve is repeated from time to time as the supply of the pen begius to fail. 
In order to protect the pen, and prevent the valve being acted on by 
accident when not in use, he fits to the whole length of the barrel or holder 
a tubular case, closed at lower end, which passes up over the pen and 
screws to the outer cap. If the pen is forme! without the upper valve, 
this external casing need not extend higher than sufficient to remain fixed, 
and to protect the pen nib. 

801. A. P. P. Dacron, Paris, ‘‘ Microscope for exhibiting photographic views.” 
— Dated 23th March, 1860. 

The said invention relates to an improved construction of a dwarf micro- 
scope, by which it is adapted for making observations upon microscopic 
pictures, insects, flowers, and objects generally, and consists of a peculiar 
arrangement of the parts of which the said instrument is composed, and 
reduced to so small a compass that it can be applied to a ring, key, pencil- 
case, toy, or any other portable article or ornament. 

805. 8. R. Sairu, Bristol, “ Inprovements in vessels and apparatus used for 
raising sunken vessels and other bodies in the water.”—Dated 28th March, 





gS. 


1860, 

This invention refers to a previous patent dated 5th April, 1854 (No. 785). 
A t object in the present invention is more beneficially to apply 
hydraulic machinery for lifting and lowering bodies in the water by 
suspending bars or by chain or other cables or ropes. For these purposes 
the patentee applies to each upright or other trunk or passage formed 
through the vessel, two or more hydraulic cylinders, one or more on each 
side of the trunk, which he prefers to be of as great a length as possible ; 
and the rams of each pair of such hydraulic cylinders he connects at their 
upper ends by cross heads in such manner that the cross heads may be 
raised or lowered by the simultaneous introduction or withdrawal of water 
into or from the cylinders. One or more rods are attached to the middle of 
the cross head, and at the lower end of such reds there is employed a suit- 
able instrument for taking hold of the lifting chain or other cable used. 
The holder or holding apparatus is to be suitably formed to admit of its 
being lowered down the chain or other cable, and then to take hold 
thereof before the pumps are put in motion to jactuate the rams in the 
hydraulic cylinder. 

811. J. Norris, jun., and T. Tint, Birmingham, “ Machinery to be used in 
the manufacture of wrought and horse nails.”"—Dated 29th March, 1860. 

This invention cannot be described without reference to the drawings.— 

ot proceeded with. , 

820, J. Remy, Cook-street,’ Cork, “ Breaking stones, &c.”— Dated 30th March, 
1860, 

The invention relates to hinery or apy for breaking stones and 
other hard substances such as are used for macadamising roads, ballasting 
railways, coucretes, and other like purposes, and which consists of one or 
more hammers suspended on vertical guide rods, and rising and falling on a 
certain description of cutter disposed beneath, The hammers are raised by 
suitable cam or tappet apparatus, and suffered to fall by their own gravity 
on the stones beneath ; the stones at the time rest on a peculiar description 
of cutter box, in which they are broken end driven through between the 
cutters by the force of one or more blows of the hammer, A. suitable sup- 
‘ly of the stones, or other hard materials to be broken, is maintained in 
he cutter boxes by feeding rollers or other suitable means; the stones or 
other hard materials to be broken, are previously of a suitable size natu- 
rally to be supplied to the machine, or are rendered so by being roughly 
broken by hand or otherwise. 





COMPLETE SPECIFICATIONS. 


935. M. A. F. Mennons, Paris, ‘* Motive power."”—A communication.—Dated 
14th April, 1860. 

This invention rejates to improvements in the application of heat» com- 
pressed air to the production of motive power, and in the apparatus by 
means of which this power is developed and rendered available for penera¥ 
purpoees, In engines constructed on this principle (called by the inventor 

meters) the air, being thrown by a force pump into a closed furnace, is 
nstantaneously heated, partly by contact with the iguited fuel, and partly 
by its combination with the gaseous products of the combustion, and from 
thence passes into a cylinder in which it exercises its expansive force, The 
= on the driving piston depends, firstly, on the relation existing 
tween the capacity of the forcing pump and that of the cylinder ; secondly, 
on the di of expansion (‘‘ detente”) at which the air is employed ; 
thirdly, on the degree of temperature to which it is raised. In supposing 
the dilatation due to the working temperature to double or triple the 
original volume of the air, the impelling power of the cylinder will double 
or triple the resisting power of the pump, and the difference between the 
two will constitute the availabie motive power. Like ordinary engines, the 
gasometer admits of almost indefinite variety in form, dimensions, and 
general details. It may, ling to cir es, comprise one or 
several furnaces, one or several pumps, and one or several cylinders, and 
may be constructed on the vertical, horizontal, inclined, oscillating, or other 
known system. 
863, E. H. Astcrort, Boston, Massachusetis, ** Hand drill stock.” —Partly a 
communication. — Dated 4th April, 1860. 

The nature of this invention consists in the combination of one or more 
tubular <4 or caps with the male and female ecrews, the tubular 
shank of the female screw, the centre Erk and a drill carrier provided 
with a ratchet and operating pawl or click, and a hand lever as specified. 
888. G. Binnier, Salins, France, “‘ Apparatus to be employed for blasting 

rocks, and Be capliention of the same to the formation of tunnels,” — Dated 


Oth April, 1860. 
The object ot this improved cartri is to obtain a 
force than has hitherto been Obtakned ith caxtcldane of 





r explosive 


© ordinary) con- 


struction. This is effected by constructing the cartridge in such a manner 

as to leave a all round it, between the aperture bored in the rock and 
| the case containing the powder, by which means increased explosive effect 
| is produced by the sudden expansion of the air confined in such space when 
the powder is ignited. For this purpose, the case coutaining the powder is 
made of smaller diameter than the aperture in which it is to act, and is 
provided at each extremity with flanges fitting the aperture in order to keep 
the cartridge in the centre, and leave a space all round. 
953. J. B. A. Carpentigr, Boulogne-sur-mer, ‘* Metrical apparatus with 

table.”—Dated. 16th April, 1860. : 

The present invention consists of a box containing a collection of models 
by means of which the weights and measures of any country can be practi- 
cally taught. It consists of a receptacle of wood or other material, accord- 

ng to fancy, having a lid opening so as to form a table op which the 
different objects may be placed when required for illustrating. The lid or 
door is rendered more solid by means of resting hinges ; the interior of the 
receptacle is divided into compartments in which the various models are 
placed when not required. A rod of iron or other material is adjusted at 
the top, so as to slide in and out, and acts as a support for the scales. The 
lid can be closed by a lock or not as required. To aid in moving the ay 
tacle, a handle is placed on each side; when required for use it can 
placed on a table, or hung on the wall, being furnished with a ring at the 
top. At the lower part, on the right hand side, a drawer is arranged for 
holding shot, which serves in illustrating the weights and measures. 


1020. D. G. Berrt, Bloomsbury, London, “ Date stamp.”—Dated 24th April, 
1869, 


This invention, which has reference to an improved date stamp to be 
employed for the general purposes of stamping letters, d or other- 
wise, whereby any alteration by means of movable type may be made with 
greater facility than hitherto, consists in the lower portion or face of the 
stamp or plate being connected to the body of the same by means of a hinge 
joint and screw fastening, in such manner that the said face may be thrown 
or turned back and admit of the removal of the type for the purpose of 
changing the same when required for the alteration of the date, or other- 
wise, 

1121. D. West, Buston-road, London, “‘ An improvement for working the 

geometrical cotton press with steam power.”—Dated ith May, 1860. 
This invention cannot be described without reference to the drawings. 


1224. H. Conant, Willimautic, U.S., “‘ Regulating the delivery or letting off 
of warp in looms for knitting or weaving.” —Dated Lith May, 1850. _ 

The nature of this invention consists in combining a belt guide with a 
yielding or depressible roll (over which the warp passes in weaving, the 
same being commonly designated as the whip roll) in such a manner that a 
belt running upon conical pulleys may be shifted, and their relative 
difference in speed either increased or diminished, according as the said 
roll may be moved in one or the other direction by the action of said warp, 
whereby the letting off or delivery of the same is regulated in a superior 
manner. 

1282. A. R. Turner, Malden, Massachusetts, U.S., ‘ Pen-holders.”—Dated 
19th May, 1860. 

The nature of this invention consists in so constructing a pen-holder that 
it shall not only firmly grasp and hold a pen when placed in it for the pur- 
pose of writing, but also afford a chamber for the reception and protection 
of the pen when such pen may not be in use, while at the same time it 
sha!l allow the pen to be readily removed when worn out, or when it may 
be desirable to do so, 

1241, C. J. pe Meyer, Brussels, “ Pianofortes.”—Dated 21st May, 1860. _ 

This invention consists, essentially, in the employment of two sounding 
boards (tables d’harmonie) fitted on a metallic construction or framework, 
and in a special arrangement of the strings, allowing them to be twice as 
long as those used in the present pianofortes. 

1318. E. Durossr, Rue Lafayette, Paris, “‘ Construction and improvement of 
seats of any description, mattresses, saddles, and upholstery generally, 
with a view to render them ‘ hygienic.’”—Dated 29th May, 1860. ; 

The patentee claims using (instead of cross rails, partitions, and springs), 
girths, string-mats, or thongs, or strips of sheet-iron, or iron, &c., with 
which the framework or any other of the above applications is wrapped up, 
and the framework being divided into two parts by a hinge or joint in the 
middle, allowing it to be folded up in two or more portions that are more or 
less equal in size, so as to render its volume less, and make it more portable. 
Also all the arrangements that may result from combining those above 
described, either with or without stuffing, and covered up with fabrics of 
any design and elegance ; also the arrangement of closing the mouth of the 
air channels by means of thin strips of wood, leather trimmings, or any 
fabric whatever, or of metal perforated with holes, screwed, nailed, or glued 
on, &c. ; also any lificati in the upholstery part which may be tound 
suitable for any of the arrang' ts of ch ls conveying continuous free 
air currents, and finally the totality of the above-described system of frame- 
work or skeleton with continuous free air channels for the purpose of form- 
ing “‘ hygienic” seats, mattresses, and saddles, which are not liable to heat 
the seated parts. 

1387. C. Stevens, Welbeck-street, London, ‘A new material for packing and 
other purposes, together with the apparatus used in the manufacture 
thereof.” —A communication.—Dated bth June, 1860. 

This invention consists in combining pepe with canvas, or any other 
suitable tissue of a durable nature, in such a manner as to form a material 
which can be advantageously employed for packing and other similar pur- 
poses. This result may be obtained by coating the canvas or tissue— 
whether cotton, linen, or otherwise, with the pulp used in the manufacture 
of paper. To effect this the canvas is rolled on a cylinder which is ad- 
justed to an ordinary paper-making machine, and the pulp is made into 
paper on the tissue which unrols itself by degrees as the paper is formed. 


1410. G. Kann, Dame-street, Dublin, Portable bedsteads.”—Dated 8th June, 











This invention cannot be described without reference to the drawings. 


1503. J. Samira, Birmingham, “‘ Improvements in the manufacture of composi- 
tion jewellery and ornaments, and in cases for jewellery, photographs, 
dc." —Dated 21st June, 1860. 

The patentee takes J Ib. of shellac, or lac in any of its known forms, 
suitable for the purpose, and dissolves it by heat on a flat iron slab. He 
then mixes with it an equal quantity by bulk of ebony dust, produced by 
sawing, turning, pulverisation, or otherwise ; and for purposes in which 
coloured composition is desired he introduces the colouring matter at this 
stage, for instance—if he wishes to produce a very intense black, he adds 
3 oz. of black asphaltum, ground to a fine powder ; 3 oz. of ivory black, or 
charcoal powder, or lamp black. The ivory being used for the purpose of 
hardening the composition ; or if hardness be not desirable, then he employs 
the charcoal or the lamp black. In making the composition of a cl lat 
or brown tint he uses with the lac 3 cz, of brown asphaltum, and about 1 oz. 
of rouge, more or less, according to the tint required. The proportion of 
rouge employed will, of course, materially govern the tint of brown pro- 
duced. For green tints, or other darker tints, he employs any suitable 
colouring matter to produce the tint required, To produce light colours he 
takes the dust of boxwood (produced by any of the means aforesaid) as a 
colouring matter in itself, to which, if a still lighter tint be required, he 
adds an intense white, in the shape of barytes, or any other suitable 
colouring. The whole of these ingredients must be well amalgamated, until 
the mass shall appear thoroughly homogeneous in its nature throughout, 
when homogeniety is desired ; but if streaked or veined composition be 
required, this thorough amalgamation will be less needful, and veined or 
streaked composition may also be produced by twisting or rolling together 
two or more masses of different coloured compositions. 


1581. C. J. N. Resour, Paris, “A new motive power.”—Dated 30th June, 





860. 

This said motor in utilising gravity isa new application of the laws of the 
descent of bodies: it is constructed by experience in two different ways. 
The first manner consists in causing two cylindric weights, of a power 
superior to that required in order to overcome the inertia produced by any 
charge, to rest upon two carriage wheels, the said weights or solid wheels 
being connected by an axis which sets them apart at the same distance as the 
carriage wheels, When these two solid wheels are on the vertical line passing 
through their centre of gravity, and on that of the wheels upon which they 
rest, they remain stationary ; but if they are removed from that line by the 
hand of man, and if their axis is made to rest upon any point animated with 
a continual motion ever reproduced at the same point, and, consequently, 
unable to afford a rigid support, a breaking out of the equilibrium will 
naturally ensue, and the two wheels will produce a motion opposite to this 
change of the centre of gravity. The sec.nd method mentioned is no more 
definitely explained. 

1592. E, Cugtwyn, Worcester, ‘* Gloves.”—Dated 2nd July, 1860. 

This invention consists ina mode or modes of shaping or forming, and of 
conuecting together the separate pieces of which gloves are composed, or 
some of them, namely, the shaping or forming them se as to lap against the 
adjoining pieces to a sufficient extent to obtain two or more independent 
fastenings or connections, instead of one ; and the sewing, stitching, felling, 
seaming, or fastening together the edges of the pieces so lapping against, to, 
or upon the adjoining pieces, and within or away from the edges of the said 
adjoining pieces, so as the better to distribute the strain over the surfaces of 
the respective pieces. 

1598. C. Stevens, Welbeck street, Loudon, ‘* Navigable balloon or aerostatic 
ship.”—A communication.— Dated 3rd July, 136. 
This invention cannot be described without reference to the drawings. 


1616. J. T. P. Newnon and T. Satu, Fenchurch-st:eet, London, “* Machiner, 
and gearing for working, stopping, and holding chains in ships or vessels 
and for moving or retuining heavy weights.” — Dated 4th July, 1360. 

This invention relates, First, to certain improvements in apparatus or 
machinery and gearing, or novel arrangements for working chain cables, 











Secondly, for stopping them from running out ; and, Thirdly, for h 

them or ing up by, which improvements are more particularly 

for uses on ships or vessels, but may be applicable for other purposes w 
chains are An the following being a description thereof :—The patentees 
fit a chain pulley or drum horizon’ on or, between 
working or rotating upon a shaft, and thereto may be cast or 
otherwise secured one or more spur or bevel wheels, and palls when 


requisite ; geared to these wheels are pinions, or a pinion fixed also upon a 
vertical shaft, and by means of lever bars steam or any other power when 
applied, this shaft can be worked either on or between, thereby causing rotary 
motion to be given to the toothed chain pulley or drum, around which the 
chain partly passes, being held between the teeth thereof. When multi- 
plied power is not required, the motive power may act direct upon the 
toothed chain pulley or drum shaft, and on either shaft may be a capstan 
made to work independently for the purposes of warping. In addition to 
this chain, pulley, or drum they fit one or more other toothed chain pulleys 
or drums, with sometimes spur or bevel wheels, and pawls attached to them ; 
also, they being fitted either horizontally, or sometimes vertically or other- 
wise, in or upon the deck, either close to the pinion shaft or at a suitable 
distance therefrom, and around them the chain also partly passes, being 
also held between the teeth thereof. Each toothed chain pulley or drum, 
when in use, assists in either holding or throwing off the chain as it passes 
when working therein, they being geared together by wheels, pinions, 
cranks, chains, or bands, or sometimes working segmentally or independently, 
giving increased holding power over the chain, and preventing its slipping 
when long links, shackles, or links of irregular dimensions are being work: 
together with multiplied power, when required, iron so requisite, owing to 
the increased tonnage of vessels and proportionate increase in the size and 
weight of anchors and chain cables, hen two or more lines of chain are 
required to be worked at one time, they fit double chain pulleys upon the 
shafts with similar double gearing. The improvements, according to the 
Second part of this invention, relate to stopping chains from running out as 
they are being hauled in, which are as follow :—They use a stopper, which 
may be understood by the name of a “claw” or “* tilt” stopper, the claw 
or tilt being moved M4 and down by the action of the links passing through 
it, every alternate link of the c' being securely held and stopped from 
running out as it is drawn in; but where the chain is required to be 
moved away, or on one side, without unshackling, they use a double or 
four-tongued tumbler stopper ; the tongues revolve upon their own axis, 
and the chain passes over and between them, so that it may be easily thrown 
off clear from the tongues, and a bolt being so arranged as to move up 
against one of the tongues, by means of an eccentric or lever, they are pre- 
vented revolving, and the chain stopped running out; when only two 
tongues are used a balance handle must be attached to keep one tongue 
ae gag woe to the chain, and the opposite tongue against the ptr. aad 

It. Thirdly, for holding or bringing up the cable, they use a self-locking 
compresser or chain nipper, so arranged as to lock, hold, or grip the chain 
by means of a locking bar, pall, or wedge, which may be worked or locked 
by a lever, and when unlocked the movable jaw of the compresser or chain 
nipper is drawn open, and permits the chain to run freely in or out. 


1363. J. Roperts, Old Jewry, London, ‘A continuous or ratchet spanner.”— 
Dated \st A 1860. 

This invention cousists of a metal ring, the outside of which is cut with 
ratchet teeth, the hole through it being of the same shape as the nut or 
bolt which it is required to turn or screw up; this ring is fitted into a lever 
handle, the end of which is bored out to receive the ring, which ring is 
allowed to turn in one direction only by means of a click or pawl, which 
turns on a fulerum or centre upon the handle in any convenient manner ; 
or the centre may be omitted and the click placed so as to slide, thus taking 
hold of a greater number of teeth; or, by making the handle in what 
is technically called a bell-crank shape, when, by moving the handle round, 
the cranked or bent end of the handle is pressed against the ring, and thus 
moves it forward, and with it the nut or bolt on which it is applied; in 
bringing back the handle, the end of the lever will be first raised from the 
ring, when the handle and piece attached will turn on the bolt or ratchet 
ring described, 

1889. R. Boomer, Thavies-inn, Holborn, London, “‘ Machinery for converting 
into down or fibres capable of being spun, the remnints or cuttings, or 
other waste pieces of silk or other fabrics.” —A communication.—Dated 4th 
August, 1860. 

This invention relates chiefly to various improvements which have been 
applied to the machinery, for which letters patent were granted to the present 
patentee on the 3rd February, 1860 (No. 288), and consists, First, in the 
application and use of a stationary brush or brushes to the travelling cloth 
or belt which carries the down or fibres away from the ravelling chamber, 
for the purpose of detaching therefrom such fibres as may adhere to it. 
Secondly, in the application and use of a second ravelling cylinder and 
rotary brush, to the action of which the fibres are exposed on their ) 
to the air-flue. Thirdly, in fitting the chamber into which the down or 
fibres are discharged through the air-flue with a number of compartments, 
into which the impurities, and subsequently the fibres of various degrees of 
fineness, are discharged by means of trap-doors, which can be opened and 
closed at pleasure. Fourthly, in constructing the top or ceiling of one or 
more of the said compartments of wire gauze. And, lastly, in the applica- 
tion of travelling brushes to the wire gauze tops or ceilin of the last- 
mentioned compartments, for the purpose of removing therefrom the 
adhering down or fibres. 

2019. H. M. Cuarke, Boston, U.S., ‘‘ Machine for grinding or reducing paper 
stuf to pulp, and sizeing the same.’—A communication.—Dated 22nd 
August, 1860, 

The nature of this invention consists in constructing either grinder in 
sections, and with its knives so arranged that those of one section or series 
shall be so generally or wholly out of range with those of the next series, 
that each channel between auy two next adjacent knives of one series may 
at its end next adjacent to the other series enter into two or more of the 
channels of such series. Also in making the conical grinder with its knives 
arranged in two or more series, extending around the grinder, and at 
greater distances apart from one another at the smaller end of the grinder 
than they are at its larger end. Also in an improved mode of applying an 
adjusting screw to the male grinder shaft. Also in constructing the dis- 
charging end of the case or female grinder with a series of apertures arran 
at different altitudes with respect to each other, and for the proper adjust- 
ment of the eduction pipe. Also arranging each knife of the female grinder 
or outer shell at an acute angle with the curved inner surface thereof in 
manner and for the purpose explained. Also the application of steam 
within the case, and in connection with the pulp and sizeing material intro- 
duced therein, 

2021. E. A. Dann, Massachusetts, U.S., ‘‘ Relating to ordnance as well as fire- 
arms.”—A communication.” —Dated 22nd August, 1860. 

In the application of this invention either to a gun or fire-arm, as the case 
may be, such gun or fire-arm should be constructed with what may be 
termed an initial chamber, or an initial charge chamber, it being for the 
reception of a small charge of powder, separate from the main charge by 
which the projectile is to be expelled trom the gun, such small of 
powder being intended not only to act against and start forward the inter- 
cepting plug and the projectile, so as to overcome the inertia of the latter, 
but to fire and explode the main charge. This initial charge chamber is to 
be arranged in the breech, and in range of the bore of the gun, the vent or 
priming-hole, or passage, being made to enter or open directly into the said 
initial charge chamber. With such initial charge chamber, the patentee 
combines an intercepting plug or leader, which, running through the centre 
of the main cartridge, shall at its lower end (in or upon which is to be 
secured the small or initial powder charge) be made to enter for a short 
distance, and fit tightly against, the interior walls of the initial chamber, so 
as, when rammed home, to intercept all tion b the latter 
and the main bore of the barrel or piece, while the other or outer end of 
such plug or leader is intended to act against the centre of the rearward 
surface of the projectile or sabot when the piece is loaded ; or such plug or 
leader may form a part of, or be otherwise connected with, the projectile or 
the sabot, the smail chamber aforesaid to be of a capacity sufficient to 
receive a powder charge large enough to start the projectile with the 
jn. ag velocity, and also to receive the entering portion of the plug or 
eader. 

2049. F. G. Migzot DE Baran, Paris, ‘‘ Method of stopping bottles or other 
vessels containing gaseous liquids.” —Dated 25th August, 1560. 

This invention cannot be described without reference to the drawings. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Tue DisPRopoRTION BETWEEN PiG AND MALLEABLE Inon: Threatened Move- 
ment to Reduce Prices of Malieable Iron—Tut DupiexY QUARTERLY MEETING 
—Tue Treaty: Jts Gradual Effect: Advance upon the Thirty per Cent. ad 
valorem: Newspaper Reports on Future Instalments—Coat Taave: Rise of 
Canock Chase Samples—ANoruer INveNTION TO PREVENT OVER-WINDING 
—Tne BieminchaM AnD District Trapes—THEeE CHANCELLOR OF THE 
EXcHEQUER TO THE COVENTRY WEAVERS—STAFFORDSHIRE Gas AND Bis- 
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BELLOWS-CUTTING—INTIMIDATING WorgMEN: The Nail-makers' Strite— 
Accipent TO Mr, SMITH, JuN., OF Coven: A Red-hot Place in a Loco- 
motive. 

Tue business transacted in Birmingbam was of the most limited 

extent. Scarcely a transaction was booked, and there seemed a 

general foreboding among the agents that the prices of pig-iron will 
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further reduced. The makers of malleable iron continue to 
| concessions in this direction, and so disproportionately large 
is the present make of pig-iron to the demand, that it cannot well 
be seen how, if furnaces are to be kept in blast, any other result 
will follow. Some of the agents for foreign pigs are already giving 
way. Malleable iron makers, however, in these demands, are 
playing with a two- weapon. We observe indications of some- 
thing like a determination, on the part of the holders of pig-iron, at 
once to retaliate, and, in doing so, attempt to increase the demand 
for malleable iron by raising an outcry against the gern great 


An issue of New Staffordshire gas shares has been decided on, and 
the allotment letters were received by the shareholders yesterday. 
They are 28 shares, upon which a deposit of £1 per share is to be 
paid on or before the Ist of January next, bearing dividend not ex- 
ceeding 74 per cent, per annum. Each holder of £25 stock is entitled 
to one new £28 share. These new shares are selling for about £2 
each premium, and itis therefore obviously the interest of all parties 
to accept the shares which are allottei to them, because if they do not 
choose to hold them they may, on application to their broker, readily 
realise the premium above named, and relieve themselves of further 

} ility. 





profits on the manufacture of merchant iron for whic iation 
prices are obtained. With pigs at the prices ruling present trans- 
actions, consumers of malleable iron, if they should be so disposed, 
would find no great difficulty in bringing down existing prices. 
This result we should be sorry to see ensue, because it would 
be likely to be followed by some unsettling of the prevailing 
tolerably quiet state of the labour market throughout this district: 
but, as we have hinted, it is by no means an improbable one, if the 
buyers of fpig-iron should not be disposed to “ live and let live. 

The last Quarterly Meeting (the one which took place at Dudley, on 
Saturday), was no exception to the rest that had preceded it this 
quarter. The series has been the least marked for business of any 
that have occurred for some years past. Both yesterday, and on 
Wednesday (at Wolverhampton), the impression was evidently 
gaining ground that the effects of the Treaty reductions will be very 
gradually felt throughout the iron trade; but there seemed no doubt 
that the ultimate result would be nothing but beneficial to the 
English maker. At the same time that the rates are a great improve- 
ment upon the previous duties they yet are higher than there is 
reason to suppose that they will be upon other articles of British 
manufacture, inasmuch as upon the larger quantity of iron produced 
in this country the scale is in excess of the maximum 30 per cent. ad 
va We don’t think that much of the lower-priced iron would 


res} ye 

Another atrocious trade outrage has just been committed; but 
happily in this case the culprit has been apprehended and brought to 
justice. On Friday, at the new Town Hall, Dudley, before Captain 
Bennitt and F. W. G Barrs, Esq., George Vanes was charged with 
“maliciously cutting and destroying a certain piece of machinery 
(used in the manufacture of nails) called bellows.” The first witness 
called was William Bullus, horse-nail maker, of Badger’s-square, 
Dudley. He deposed that he was at work on Saturday afternoon 
last till four o'clock, when he locked the shop, and left all safe, in- 
cluding four ney of bellows. Subsequently he found that the pair 
of bellows which belonged to him had been cut and destroyed.— 
James Bullus, son of the last witness, stated that he also was a 
horse-nail maker, and worked in his father’s shop. On Saturday 
afternoon last witness was left by his father at work, and he con- 
tinued doing so till about six or seven o'clock. When he left work 
the shutters and windows were fastened in the same way as his 
father had left them, and the bellows also were all safe. From 
something witness heard between eleven and twelve o'clock at night, 
he went with his brother George to his father’s shop, and found 
another brother named Solomon standing at the door, the lower 
part of which was open. The prisoner came out from the shop 
through the lower half of the door, saying, “‘ Here 1 go.” Prisoner 
i diately took to his heels, but witness followed him, and 





find its way into France, and we think it will be ren ed 
that the Welsh producers were represented in the preliminary dis- 
cussions between the French and English Commissions, and the re- 
presentatives of the British iron trade preparatory to the affixing of 
the new duties ; nevertheless, the duties are the full 30 per cent. ad 
valorem not upon the value in France of the Welsh or low-priced 
iron, but upon the ruling prices of best Staffordshire makers. The 
principal kinds of iron exported from this country to France are in 
the forms of “bar, bolt, and rod;” but of this the export, on the 
average of the last three years, was less than 3} per cent. of the 
whole quantity exported ; and in railway iron, for the same period, 
the proportion which the exports to France bore to the total quan- 


tity sent from Great Britain was only a little over 2 per cent. It is | 


plain that, even if a considerable proportionate increase takes place in 
the im 
pone. sm in the British trade. So inconsiderable has been the 
quantity of other kinds of finished iron sent to France that it is not 
considered sufficiently important to be distinguished in the Board of 
Trade returns, but is included in the general statement “ other 
countries.” It may be further remarked that France takes more 
English coal than any other country—her imports of that article 
amounting to more than 20 per cent. of our exports. Of copper she takes 
upwards of 60 per cent., of hardwares not quite 3 per cent., of steam 
engines a little more than 2 per cent., and of other sorts of machi- 
nery nearly @per cent. of our total exports. The returns respecting 
the pig-iron trade with France are of a very different character. 
During the three years 1857, 1858, and 1859, 20 per cent. of all the 
pig-iron exported from Great Britain has been sent to France, and 
this year the proportion has exceeded 20 per cent. The United 
States is the ay country that takes more pig-iron than France, and 
the excess in that case is very slight. During the first eight months 
of this year we exported 42,460 tons of pigs to France—the States 
only taking 49,136 tons. It is evident that any considerable impetus 
given to so large an item in our foreign trade in this class of iron 
must be felt in strengthening the markets in this country. Turning, 
however, to finished iron, we find a very different state of things. 

The coal trade remains in a healthy state, and the Cannock Chase 
quality has risen 1s. per ton. 

There has been under exhibition to the coal and iron masters at 
Birmingham and Wolverhampton the model of an invention for the 
prevention of those disastrous accidents which so frequently occur 
during mining operations, through the overwinding of the “cage 
or “skip,” and we understand it is one which has been pronounced 
completely effective by practical men. The principle is simple; it 
is not costly, and it has borne the test of two years’ trial in the 
Forest of Dean. In addition to the ordinary pulley frame and 
guide rods, there is a pair of gambarines on each side of the frame, 
and a spring-box attached to the end of the gearing. The result is 
that the moment the gearing is overwound, the spring-box is pressed 
against the pulley, the “ cage” is at once detached, and it is caught 
in the gambarines. It has been in use at the works of Mr. Craw- 
shay, in the Forest of Dean, for upwards of two years, and, although 
frequently tested with weights exceeding two tons, has_never, we 
are informed, failed to perform its task satisfactorily. The inven- 
tion is that of a miner, but it has been purchased by Mr. Corbett, of 
Cinderford, Gloucestershire, who has taken out a patent for it. 

The trade of Birmingham is reported flat, but not only have we 
no proof whatever that this is general, but the best evidence that in 
many branches there is a steady and an average trade doing. It is 
not expected that business will be brisk at this time of the year; 
and in view of the remarkable season through which we are passing, 
it is surprising that trade should have been as well sustained as it is. 
As arule the manufacturers have more orders on their books than 
they had a week ago, and the principal factors speak rather more 
favourably of the home trade. There is no doubt that business is 
most active in some of the most important branches, The manufac- 
turers of all descriptions of rolling-stock are, without exception, 
busy. The wire trade is also active. In other brancheg there does 
not appear to have been much change since we wrote last week. 


The various manufacturing trades of the district are not brisk ; 
but that appears to be general; but there is a good amount of busi- 
ness doing. On that side of the country between Dudley and Stour- 
bridge we hear of no complaints whatever. The manufacturers 
report accounts as having been punctually paid both at Walsall and 
Wolverhampton. 

In reply te a communication of the Mayor of Coventry, Mr. Glad- 
stone writes from Hawarden on the 9th inst.: “ In conformity with 
my engagement, and with a great desire to relieve, if possible, the 
ribbon manufacturers of this country from even the smailest disad- 
vantage which can be traced to the operation of British law, I have 
had the request contained in your letter carefully examined by the 
proper departments—I mean by the Board of Inland Revenue as 
respects your desire that a drawback should be allowed upon paper 
usei in and in connection with the packing of ribbons; and by the 
Board of Customs as respects the alternative plan of a customs 
charge on foreign paper used in like manner for foreign silk goods. 
I regret to say that the result is, that her Majesty’s Government 
cannot adopt either plan. 1 think that the amount of this evil is 
less than you estimate it to be. But be that as it may, I am of 
opinion that relief could not be granted in the former mode without 
giving rise to numerous applications, which would rest on similar 
grounds, and which, when awarded, would gradually break down the 
revenue from the paper duty. Mischievous as I conceive the con- 
tinuance of that duty to be, 1 am under obligation to guard it equally 
with any other branch of the revenue, so long as it continues to be 
leviable by law. A charge upon foreign paper used in and about 
the packing of foreign silk goods would entail such annoyance, de- 
lays, and embarrassments to trade, that it cannot be entertained. 
You will of course consider this letter as intended for the genera! in- 
formation of those on whose behalf you write.” 

A meeting for the choice of assignees in the matter of G. H. and 
A. Hickman’s bankruptcy, was held on Friday, but the choice was 
uncontested. The amount of debts proved was just under £50,000. 

The directors of the Birmingham Wagon Company have made 
their ninth call of £1 per share; it is payable on the 25th inst. 


caught him, and left him with his brother George while he 
went after a constable. Meeting with Police-constable Lawley, 
they both returned to the shop, looked at the bellows, and found one 





rtation of these kinds of iron to France, it would be scarcely | 


= cut. Prisoner was then given into custody and taken to the 
| lock-up; but he asserted that if the bellows were cut it was not he 
who did it. | he shutters of the shop were broken, and the fastenines 
| were gone. — Solomon Bullus was next called. He deposed 
| that he was also a son of the first witness. Between eleven and 
| twelve o’clock on Saturday night last he was standing near his 
| father’s shop, and heard a noise as of some one cutting. Hearing 
| the same noise repeated, witness burst the half-door open, and called 
out for his brother “Jim,” who immediately came up in company 
| with George. Witness then went for a constable.—George Bullus 
corroborated the previous statement as to the prisoner coming out 
| from the shop through the bottom half of the door. Witness’s 
father and brothers, together with the prisoner, were members of 
the Union.” Police-constable Lawley deposed that he was on duty 
on Saturday night at Shaver’s End, and in consequence of informa- 
tion received he went to Badger’s yard, where he found the prisoner 
in custody. He charged him with having cut the bellows, and in 
reply he said, “I have been in the shop, but did not cut the bellows.” 
While at the station-house, in answer to a question put by Superin- 
tendent Burton, the prisoner said both prosecutor and his sons were 
members of the “Union,” but were very bad payers—the worst on 
the books. In answer to the usual questions from the bench, pri- 
soner said he was pushed through the shop window, and that Just 
before then he saw some one come out. He was “fresh in beer” at 
the time. He only ran away because he was afraid of being pelted 
with brick-ends. He was not guilty of cutting the bellows or break- 
ing anything. Having concluded his statement, the prisoner was 
fully committed for trial at the next assizes for the county of 
Worcester. The prosecutor expressed great unwillingness to give 
evidence or to be bound over to appear at the assizes, and it was 
evident that, but for the determination exhibited by the bench, this 
case, although so clear, would have been “ made up,” and thus 
another added to the long list of vagabonds who have escaped 
seme wee after the committal of parallel outrages. Prisoner has 

een previously convicted and imprisoned for eighteen months for 
burglary. 

A day or two before the above proceedings took place, Thomas 
Johnson and Edward Hackett were charged at a petty sessions, in 
the same neighbourhood, under the 6th Geo. 1V., c. 29, s. 3, which states 
that, “ If any person shall by violence to the person or property, or 
by threats or intimidation, or by molesting, or in any way obstruct- 
ing another, force or endeavour to force any journeyman manufac- 
turer, workman, or other person hired or employed in any manu- 
facture, trade, or business, to depart from his hiring, employment, or 
work, or to return his work before the same shall be finished, or 
prevent, or endeavour to prevent, any journeyman, manufacturer, or 
other person not being hired or employed from hiring himself to, or 
from accepting work or employment from, any person or persons— 
imprisonment with or without hard labour for not more than three 
calendar months.” Mr. Maltby appeared for the prosecution. The 
prosecutors were Messrs. Skidmore and Jones, nailmasters, &c., 
carrying on business at Netherton and Rowley, at which establish- 
ment the men have been on strike for eleven weeks, simply, 
as it was stated, because the firm employed two men who did 
not pay towards the support of the “ Nailmakers’ Union.” It 
was stated, in support of the case, for the prosecution that Joseph 
Smith and James Nock, two of the workmen employed by the 
firm, took some iron out of the warehouse to work up into nails in 
the usual way. Soon afterwards the two defendants called upon these 
two men and said, “ You have donea nice thing; you must not 
work that iron.” The men replied that it was a hard case, as their 
master was willing to pay the price, both to old and young. Defend- 
ants replied, ‘You must take it back; we will not allow you to work 
it up till we have received an answer from the board, and if you do 
it will bring great evils upon the other men.” ‘These being the 
words which were used, it was contended that they amounted (o in- 
timidation, especially as the men took their iron back, and Smith 
admitted that he did so because he was afraid he would have his 
brains knocked out if he worked the iron up. Mr, Maltby rested 
his case upon the decision of Chief Baron Pollock and the other 
judges in the case ex parte Perham, heard in the Exchequer 
Chamber on the 26th of November, 1859. In that case the words 
used were: “If you three work we shall consider you as ‘blacks,’ 
and when you go in we shall strike against you, and strike against 
you all over London.” The Chief Baron and the court held that it 
was impossible to doubt that there was evidence of a threat, and 
consequently the conviction previously made was confirmed. Not- 
withstanding this, however, the magistrates held that a threat had 
not been made out, and consequently dismissed the case. 


On Saturday last an accident, fortunately not of a very serious 
character, occurred to the son of Mr. John Smith, of the Village 
Foundry, Coven, near Wolverhampton, whilst he was accompanying 
a person who had started on the road with a second-hand locomotive 
engine, to which considerable alterations had just been made. It 
appears that the engine had got on the road a few hundred yards, 
when Mr. Smith's son stopped it, as the man was not steering it 
in the middle of the road. The steam pressure thus became greater 
whilst the engine was standing, and when he tried to put on the 
steam to re-start the engine, it would not act either in the forward 
or reverse motion, Mr. Smith's son then called to the man who was 
steering the engine to come to him, and while the man was going to 
him from the front of the engine, one of the plates of the io lies 
became rent, and through the aperture the steam escaped. In the 
confusion which ensued, Mr. Smith's son slipped, and thus got oppo- 
site the escaping steam which came in contact with his legs and 
scalded them rather badly, but happily he was not injured on any 
other part of his body. No otber persons sustained injuries except- 
ing by + falls in hurrying away from the spot where the accident 
oceurr 


Respecting the treaty the Paris cor t of the Z 
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writes:—No other portion of the tariff to be imposed on British 
goods in virtue of the Commercial Treaty has been published than 


that relative to iron and steel. This has occasioned some little sur- 
prise, inasmuch as there is good reason to believe that the tariff on 
articles in metal, machinery, cutlery, carriages, objects in leather, 
&c. &c., has been fixed, | was above been published at the sam 
time as that on iron and steel. Perhaps the delay is owing to certain 
difficulties which, in well-informed quarters, are stated to have 
unexpectedly arisen. What they are I have not been able to learn 
exactly, but I should not be surprised if one of them were to turn 
out to be the obligation imposed on the French Customs of buying 
with an addition of 5 per cent. on the declared value, all goods pre- 
pared for import at ad valorem duties, which may appear to be 
worth more than they are entered for; and perhaps another is as to 
the manner in which goods brought to France wniee the treaty shall 
be proved to be British. On the first of these points it is probable 
that the French Government may have represented that the obliga- 
tion in question will at al! times be a vexatious one, and may even 
become a in a iary point of view. On the 
second the probability is that the French wanted the British originals 
of goods imported to be vouched by certificates of French consuls 
when they come from towns where such agents are established, and 
of magistrates where there are no consuls, and that our Government 
objected to this, as giving French consuls a certain control over 
British exports—as, in fact, in some degree placing British manufac- 
turers under their jurisdiction. In themselves these difficulties do 
not appear excessively serious; but I hear that the French complain 
that, in dealing with them, the English Foreign Office displays a 
pertinacity which in their eyes seems ungracious, and an unpleasant 
contrast to the accommodating spirit which M. Rouher, Minister of 
Commerce, M. Michel Chevalier, and the other French gentlemen 
concerned in the treaty have all alon, displayed, and display still. 
In accounting for the mention of the ym Office in connection 
with this matter, when it was generally supposed that the details of 
the treaty had been left entirely to Mr. Cobden, he heard that the 
Foreign Office has of late concerned itself very actively in the busi- 
ness; and that, as neither it nor its representative in Paris (Lord 
Cowley, the ambassador) understands much about commercial 
matters, its interference causes a prodigous quantity of telegraphing 
and despatch writing, which of course produces delay in the conclu- 
sion of the treaty. 

Respecting one of the suppositions in which the well-informed 
correspondent quoted above indulges, our readers will remember, from 
the particulars given in Tue ENernerer last week, that the Director- 
General of Customs in France decide. offhand the question relative 
to certiticates of origin, by declaring that they must be delivered or 
vised by the consuls or consular agents of France at the place whence 
the articles are sent, or at the port at which they are shipped. The 
correspondent continues :—* A gentleman who has had a good oppor- 
tunity of inspecting the tariff, so far as it has been drawn up, assures 
me that it is conceived in a very liberal spirit; that, in Ret, on a 
vast number of articles it has made larger reductions on the old 
duties than was to have been expected; and that even the duties 
which replace prohibitions are excessively moderate. Among other 
things cutlery will, I am assured, be admitted on the most reasonable 
terms; and I have some grounds for believing that the duty on car- 
riages will not exceed 10 per cent. on the value—a rate which 
considering the taste for English vehicles in this country, can hardly 
| fail to be most advantageous to the trade.” 

The official Monitewr corrects an error in the recently published 
| tariff on iron and steel. In it “tilings” are put down as to pay a duty 
| of 3f. 25c. the 100 kilogrammes (2 cwt.), from the first of the present 
| month, and 2f. 75c. from 1864, but they ought, it is stated, to have 
| been marked “exempt.” Of course the ironmasters are very much 

dissatistied with the new taritl; it is, they say, more severe than the 
| treaty led them to apprehend; still they don’t make the loud outery 
against it that was anticipated. In the Times’ Paris letter, dated 
from that city Sunday, it is said: —“ Late in the afternoon of yester- 
day the Convention for fixing the new French tariff of duties on all 
kinds of metals was signed, and sent home for ratification. This part 
of the treaty will be published in about a week. It embraces, of 
course, all kinds of Birmingham hardware, Sheffield cutlery, and 
Manchester machinery. It is understood that the duties will be 
much more moderate on these articles than were those on the pig and 
bar iron, which came into force on the Ist of October. The iron- 
masters, and owners of forests, and the proprietors of ironstone mines 
and coal mines, are the most powerful body of Protectiouists in 
France; they occupy the place here which the landowners filled in 
England, and even the Emperor has been obliged to suceumb to their 
influence. But it is not diflicult to foresee the result which must 
follow from the course which is being pursued in exposing the cutlers, 
the hardware manufacturers, and the machine-makers to a severe 
competition with the foreigner, while the producers of the raw mate- 
| rial of iron and steel, from which their commodities are made, are 
left in the enjoyment of a comparatively high protection. It is 
quite certain that the smaller interests thus bereft of their ny 
will coalesce to pull down the larger monopolies. And perhaps this 
is the ordeal by which alone the triumph of the iron trade can be 
achieved in France. It is not very similar to the process by which 
this result was obtained in England, where, if 1 remember well, Mr. 
Huskisson began with silks, ribbons, and gloves, and left to his 
successor, Sir Robert Peel, the more diflicult task of abolishing the 
corn laws twenty years afterwards.” The Journal de Rouen says :— 
“We are assured positively that the convention containing a new 
series of atticles of the French customs tariff was signed on Friday 
last by the French and English plenipotentiaries. The tirst conven- 
tion of the 29th ult. only comprised rough iron and steel; the new 
one includes all the other metals, as well as the different works of 
which they are the basis. All works in iron also form part of the 
new convention, and every one knows how numerous and important 
they are, being composed of all kinds of tools, machines, utensils, 
and instruments. The present convention also comprises a vast 
variety of other articles, such as turnery ware, which is so diver- 
sified; coachmaker’s work, and articles in leather, which are so 
numerous; and refined sugar, which is taxed 41f. the 100 kilos. All 
the duties in the new convention are moderate, and those on 
machines, tools, and instruments are much reduced. Agriculture 
will no longer pay more than 9f. per 100 kilos. on instruments which 
may be imported from abroad, and will be relieved from the forma- 
lities of drawings, &c., which have, in many cases, hitherto caused 
foreign makers to refuse orders for them. The duty on saws, planes, 
and files is also considerably diminished. As regards earthenware and 
common pottery ware, the maximum is fixed at 20 per cent., to be 
reduced to 15 per cent. in four years. The duty on porcelain is fixed 
at 10 per cent. For all ad valorem duties the Customs may always 
have recourse to appraisement. In the event of false declarations 
beyond 10 per cent. the penalty will be a double duty.” 
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Liverpoot supplies several topics worthy of note. To commence 
| with the p ings of the Dock Board. At the last meeting, Mr. 

Laird complained that there was a want of alacrity shown in re- 
spect to the great low-water basin at Birkenhead. He observed that 








* 266 





THE ENGINEER. 








Ocr. 19, 1860. 





the sum paid in wages was about equal at Liverpool and Birkenhead— 
£2,295 oa £2,286 respectively. “tHe said it was plain that the men 
who should be employed at the great low-water basin were taken off 
there and sent elsewhere, and until that basin was completed there 
could not be deep water accommodation at Birkenhead. A million 
or a million and a half was yet to be expended at Birkenhead, and 
only two or three hundred t d pounds at Liverpool, and yet it 
would appear that the works at Live: 1 were being pushed on, 
while those at Birkenhead were delay The chairman reminded 
Mr. Laird that a large portion of the wages spent on the Liverpool 
side was for absolutely necessary irs to the docks, and not all 
for additional works. He hoped Mr. Laird did not mean it to go 
forth to the public that it was the duty of the board not to do any- 
thing on the Liverpool side, and transfer all the labour on this side 
to the other, The engineer had the instructions of the board to push 
on the Birkenhead works as fast as ever he could, and he (the 
chairman) was sure that gentleman, notwithstanding his ill-health, 
was doing all in his power to forward the Birkenhead works. The 
Polytechnic Society has been debating the street railway question, 
and has adopted a resolution expressing approval of the system as a 
means of increasing the comfort and convenience of the public, and 
as leading to a diminution of the rates required for maintaining and 
cleaning highways. The Denbigh, a steamer intended to ply be- 
tween Liverpool and Rhyl, has been just completed by Messrs. 
Laird and Co. and has made her trial trip. The new steamer, 
which is intended to supersede the Lion, owned by Mr. Napier, is of 
the following dimensions :— Length over all, 189 ft.; length between 
perpendiculars, 182 ft.; breadth between paddle-boxes, 22 ft.; mean 
draught of water, 4 ft. 3in. She is propelled by a pair of diagonal 
disconnecting engines of the nominal power of 100 horses, but the 
indicated power is 500 horse. The Great Float is rapidly approach- 
ing completion; the water area of this vast dock is no less than 110 
acres. 

The Liverpool Free Library and Museum, erected with surpassing 
munificence at the sole cost of Mr. William Brown, has been inaugu- 
rated this week, the festive proceedings incident to so important and 
splendid an event in the history of the town extending over yester- 
day and to-day (Friday). With these evanescent glories we have 
little or no concern, but it is desirable to place on record a few par- 
ticulars of the building. The construction of the edifice was intrusted 
to Mr. John Wightman, surveyor to the corporation. The building, 
which is of classical architecture, is situated on the north side of 
Shaw’s-brow, a little to the west of the north end of St. George’s 
Hall, the basement of the two structures being on a level, or nearly 
so. The general front of the new edifice is of great length, facing 
the south, to which it presents a line of building 225 ft. long, and 
about 52 ft. high, rising behind and above a very handsome stone 
balustrade. The facade is divided into a central and two wing 
compartments, the former consisting of a very handsome and well- 
proportioned hexastyle portico. The order is Corinthian, and the 
columns, though unfluted, have richly-carved capitals; the height 
of the columns (which stand on an elevated platform approached by 
a flight of <_< is 82 ft. 6 in., the pediment —s to an altitude of 
10 ft. more. The width of this portico is 57 ft. from west to east, 
and it is surmounted by an attic nearly 14 ft. higher. The general 
plan of the building may be described in popular language as con- 
sisting of a central temple formed by a prolongation of the portico 
to the extreme north side, or back of the structure, a length of 
188 ft., and two wings stretching nearly as far back. Of the wing 
portions, that on the right, or eastern side, is appropriated exclusively 
to the accommodation and purposes of the library; that on the left, 
or western side, to the acccommodation of the museum. The public 
— room is 108 ft. long by 49 ft. wide, and 50 ft. in the ceiling, 
and subordinate apartments are provided for a “reference library ” 
and “students’ reading room.” The museum is a series of noble 
apartments. One of these—a spacious hall 82 ft. long and 50 ft. 
wide—is intended for the display of models of machinery, &c. ‘Two 
galleries are, like the floor, to be devoted to the reception of the 
objects of mechanical interest proposed to be exhibited. This 
beautiful hall, like the great reading room, is lighted entirely from 
the roof; the galleries are supported on cast-iron pillars, and the 

neral effect is highly pleasing. In the centre of the building, as 

inted above, there is-a grand hall 96 ft. long, 55 ft. wide, and 70 ft. 
high from fioor to ceiling. Altogether, the structure is a valuable 
accession to the attractions of Liverpool, and is well calculated to 
hand down to generations yet unborn the honoured name of 
William Brown, 

Messrs. Howard, of Bedford, are about to aon anew plough. 
adapted for ~~ cultivation, and which may worked by six, 
eight, or more horses. The plough is completed, and will be tried 
at Chatteris in a day or two, if, indeed, the trial jhas not already 
taken place. Messrs. Howard have recently brought out a “ fen 
plough,” for ordinary purposes, 

Mr. Thomas Page, C.E., has delivered to the corporation of Wis- 
beach a report on the river Nene, with plans for the improvement of 
that stream. The — was of such immense length that, at the 
council meeting at which it was presented, an hour and a half was 
occupied in reading it over! A very condensed abstract must suf- 
fice for these columns ;—The plans suggested by Mr. Page for the 
improvement of the river may be very briefly stated as follows: The 
improvement of the channel from Guyhirn to Peterborough for 
lighter navigation. The formation of a new cut from the toll-bar 
on the South Brink past the back of Mr. Cooney’s premises to the 
Rey. T. P. Holmes’s corner, The completion of the piling from the 
new cut to the piling near the bridge. The formation of a new 
cut from the Nene Parade to the lower end of the Horse-shoe corner, 
2,800 ft. in length. The conversion of the old channel from the 
Nene Parade to the lower end of the Horse-shoe bend into a floating 
dock. The excavation of Morton’s Leam and Whittlesea Delph for 
a fresh-water reservoir for continuing the supply of fresh water to 
the districts now supplied, and for supplying the town of Wisbeach 
in the event of the establishment of waterworks. On the improve- 
ment and subsequent maintenance of the navigable channel of the 
Wisbeach river and of the outfall, Mr. Page says, “ Under the 
peculiar condition of the river, the maintenance of the channel for 
navigation ought to be d by an abundant supply of tidal water ; 
the channel for fresh-water supply must be filled by the tidal waters 
alone.” In his observations on the natural drainage of Waldersea 
district, and of an improved mode of fen drainage, Mr. Page intro- 
duces a suggestion which will probably lead to some discussion. He 
says, “ For the drainage of Waldersea without the use cf engines, 
the central part of the channel of the river should be lowered on an 
average of 2} ft. betweenjGuyhirn and the Horse-shoe bend. ‘The 
deepening of the present bed of the river as far as the toll-bar on 
the South Brink, the formation of the cut which I propose on the 
south side, the removal of the weir, and the completion of the piled 
wharfing down to the bridge, would effect the drainage of Waldersea, 
But it is practicable to drain the district, without engine power, to a 
lower level than the low-water line of the river, on the principle of 
‘the conservation of the living force,’ by which a body of water 
put in motion will flow to a higher level than that of the reservoir 
at the end of the discharge. Experimentally, the fact has been 
beautifully shown by Mr. Field in his paper on ‘An Improved 
Canal Lock,’ in the first volume of the ‘Transactions of the Insti- 
tution of Civil Engineers ;’ and it is somewhat surprising that a 
principle so well known by hydraulic engineers has not been applied 
to fen drainage, when the gain of 2 ft., or even 1 ft., in the outfall 
is of such value to the drainage.” With regard to the cost of the 
proposed works, Mr. Page estimates the total at £147,300. The 
next point to determined is the providing this sum which, 
although a comparative trifle, if one were dealing with the Mersey, 
the Severn, or the Tyne, is likely to prove a troublesome stumbling 
block in the case of the Nene. 

Continued complaints are made of the depression of trade at 
Sheffield. Several of the manufacturers have visited Clumber, the 
seat of the Duke of Newcastle, for the purpose of inspecting speci- 
mens of Canadian tools, which have been presented to his 

It is stated that a Manchester man has patented a plan of what 
he terms a perambulating railway, by which many of the objections 








obviated, and several advantages secured which render its ——— 
both simple and inexpensive. The lines of rail at Birken are 
found to a above the level of the roadway, and present an iron 
surface 6 in. in breadth, which in practice occasion the frequent 
slipping and stumbling of horses in ing, and render it no easy 
matter for vehicles once upon the line to get off again upon the 
roadway. The projector of the as railway pro- 
poses to lay down his line perfectly level with the roadway, each 
rail not exceeding three inches in width, and in the centre he places 
a grooved rail, in which is to run what he terms the bulator, 
which is simply a wheel nine inches in diameter, centered in a bar 

ed to the fore axle of the vehicle, and spurred to it on both sides, 
so that when the wheel revolves in the groove the axle is always at 
right angles to the rails. This bar is suspended from the splinter bar 
by a strong elastic band, which holds the wheel about four or five 
inches clear of the road; and an upright rod, pas through the 
footboard, and acting on the perambulator, enables the driver, when 
he has fairly adjusted his vehicle upon the rails, to depress, by the 
action of his foot, the wheel into the groove of the centre rail, and to 
retain it in position as long as he wishes to remain on the metals. 
When it is necessary for him to diverge, he has but to raise his foot, 
the perambulator is immediately released through the contraction of 
the band, and the vehicle can at once either take the road or pass into 
converging lines of rails. The facility of change renders a single line 
adequate for all traffic to and from both termini; and the additional 
advantage is secured of dispensing with all curves in turning corners 
which is not only costly, but is found to be attended with serious in- 
convenience to private vehicles. The rails being level with the road 
offer no obstruction to light or heavy traffic, and are open to all, 
without regard to gauge. The addition of the “ perambulator ” to 
vehicles being inexpensive, our present omnibusses may at once 
be adapted to the new system of rails. The Manchester Guardian 
says:— We understand that the patentee, as evidence of his confi- 
dence in the plan, has obtained the permission of the trustees of the 
Pendleton-road (where the traffic is very great) to lay down, near the 
church, such a length of line as will suffice to test its efficiency and 
utility, and the public will thus shortly be in a position to judge of 
its merit. We further learn that Mr. John Greenwood, of Pendleton, 
is constructing a trial omnibus, and preparing the rails.” 

Is is time to turn to the north. Mr. Wyon, who modelled the late 
Mr. Robert Stephenson from the life, has been commissioned to supply 
a bust of that Lesvented gentleman for the library of the Newcastle 
Literary and Philosophical Society. Mr. A. Munro has also been di- 
rected to supply the institution with a bust of another Tyneside man 
of whom the society may well be proud, Sir William Armstrong. 
The death is announced at Wylam of Mr. Jonathan Foster, the oldest 
engineer in the north of England. Mr. Foster was engineer at 
Wylam colliery when the experiments were made there which ended 
in the adoption of the locomotive, in maturing which his advice was 
found very serviceable by George Stephenson. The following table 
shows the state of the northern blast furnaces at the commencement 
of the current month. 
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Palmer Brothers are advancing rapidly, at their works at Jarrow, 
with the iron-plated frigate (the Defiance), which they are building 
for the Government. The frigate will carry thirty-six heavy Arm- 
strong guns. Her casing will be 4} in. thick for the outside. Next 
to this is 20 in. of timber; and inside ef that is the iron framing of 
the ship, as strong as any made for the best sized vessels in the 
merchant service. The deck beams are made of Butterbl’s patent 
beam iron. The decks to be laid thereon will be all iron. The 
vessel will have wing passages, with water-tight doors, so that in 
case a shot should be driven through the enormous casing, the men 
can pass in and plug up the shot hole. Failing in that, they can 
close the door, and cut off all communication between the chamber 
into which the shot has penetrated, and the other parts of the ship. 
The stern part of the vessel will be the heaviest iron forging possibly 
ever made in this or any other country. The stern will be of 
immense strength, and will be fortified by iron plating; the vessel so 
fortified will be able to run down timber-built vessels of any large 
size. With the exception of the ends of the frigate, which are being 
kept back by the difficulty that has been experienced in forging the 
stem and stern, the whole of the vessel is plated. Many of the 
armour plates are also on the premises.—The members of the River 
Tyne Commission had a long discussion yesterday week with regard 
to the report and plans prepared by Mr. Ure, engineer to the com- 
mission, on the relative merits of the Coble Dene and Low Lights as 
sites for the construction of deep-water docks in the Tyne. It 
appeared that twenty-five replies had been sent to the circulars 
addressed by the commissioners to public bodies interested, of which 
twelve were in favour of the Low Lights, and twelve in favour of the 
Coble Dene; the Newcastle corporation declined to express a pre- 
ference. None of the replies on either side pled, the writers to 
guarantee a farthing towards the expenses; and Mr. Stevenson pro- 
posed that, as neither trade nor revenue were guaranteed to new 
docks, the best way to increase facilities for trade would be by a 
vigorous prosecution of river works, and of the deep-water channel 
between the Hay Hole and Jarrow ks and the sea, recommended 
by the engineer last year. Mr. Mease, as an amendment, proposed 
the appointment of a committee to confer with colliery owners on the 


within the borougb, without the previous consent, or direction 
wrii of, or in au da ue Gan Aa ete 
quired by the il, he shall for every such offence forfeit a sum not 
exc £20, and the further sum of £5 for every week d 
which any such works shall be continued after notice, under the 
of the town clerk, to fill up or remove the same shall have been 
given.” The charge having been proved to the satisfaction of the 
magistrates, the town clerk said he should be quite content with a 
nominal amount, if Mr. Hibbert would consent to remove the coal 
vault. Mr. Hibbert, however, said that he would appeal the 
poe The town — ot et per meg tay A acy 
e corporation ly t Mr. Hibbert, and a 
penalty of 10s., with the addition of £5 for one week’s continuance of 
the vault, was imposed. 

The subscription which has been for some in pr to secure the 
erection of a statue to commemorate the name of | een Crompton, 
the inventor of the “mule,” has reached a total of £1,500; anda 
selection among sculptors is to be made to-day (Friday). 

The “ Great Float ” at Birkenhead (alluded to above) has a lineal 
quay space exceeding four miles. ‘The depth of water will enable the 
largest ships to ride in safety. The contractors, Messrs. Thompson 
and M‘Cormick, had to remove 2,000,000 cubic yards of earth in con- 
structing the dock. 

The railway traffic for the past few weeks, with the exception of 
the Bristol and Exeter, Eastern Counties, and one or two other lines, 
has been extremely satisfactory. The Great Northern has advanced 
from £344,118 in 1859, to £352,082 in 1860; the Great Western 
from £495,512 to £505,819; the Lancashire and Yorkshire, from 
£519,238 to £585,702: the London, Brighton, and South Coast, from 
£284,257 to £298,524; the London and North Western, from 
£1,174,198 to £1,236,539; the London and South-Western, from 
£281,437 to £309,530; the Manchester, Sheffield, and Lincolnshire, 
from £155,227 to £172,878; the Midland, from £520,068 to 
£590,817; the North-Eastern, from £559,783 to £588,279; the 
South-Eastern, from £266,821 to £276,087; the South Wales, from 
£105,565 to £105,165; and the West Midland, from £92,956 to 
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Ratts.—The demand has been limited this past week, and prices remain 
unaltered, viz., £5 5s. cash, and £5 7s. 6d. six months credit free on board 
at the Welsh Ports. 

Scorcu Pia-IRon has been steady since our last —. The makret 
closes at 52s. 3d. and 54s. 6d, three months open ed Nos. Warrants 
at Glasgow. No. 1 Gartsherrie 57s, ; Coltness 53s. ; and Calder 53s. 

Srevtsr has been dull of sale, and may be purchased a trifle under our 
quotations, 

Coprsr continues in limited request. 
Tin.—A fair demand exists for English and Foreign, the latter is quoted 
for Banca £135 10s., and for fine Straits £132. 


Trin PLATES are nominally the same, and orders continue scarce. 
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subject of a Low Lights Dock, and report upon the probable shi 

ments in, and revenue to be derived from, a dock there. Mr. 
Hodgson, as another amendment, moved the nomination of a special 
committee to meet the coalowners, the Blyth and Tyne Railway 
Campany, and other interested parties, and report the result of their 
conferences. This latter amendment was accepted by Mr. Mease, 
who became its seconder, and Mr. Stevenson having withdrawn his 
motion, the amendment was carried and the committee appointed. 
The engineer was directed to — upon the feasibility and cost of 
improving the entrance to the Northumberland Dock, and it was 
stated that that gentleman’s report on the improvement of the river 


generally would shortly be ane 
The committee of the Leeds Philosopical and Literary Society have 
ust issued their programme for their forty-first session (1 1). 


The society has now attained a highly honourable position in York- 
shire and the north of England. The opening meeting of the session 
took place on Tuesday evening, when the Rev. Alfred Barry read a 
-saed on the Tudor period and its recent historians. On the 6th of 
ovember, Captain Blakely, R.A., is to lecture on recent improve- 
ments in fire-arms, and in the month of August, during the gather- 
ing of the Royal Agricultural Society, there is to an extra 
sessional meeting, at which Professor Wilson, of the University of 
Edinburgh, will discourse on the application of steam to agriculture. 
The other lecturers of the session comprise Captain Sherrard Osborne, 
Sir Edward Belcher, Professor Hunt, &c. 
Mr. James Hibbert, of Oldham-street, has been summoned before 
the Manchester city police-court to answer a charge of carrying the 
cellar of a house in Cheetham-hill-road under the footpath without 
having obtained the consent of the corporation. The town clerk, 
who appeared in support of the summons, said that the information 
was laid under the 8th and 9th Vic. c. 141, sec. 42, which enacted 
that, “If any person shall carry any private drain into any common 
sewer, drain, vault, culvert, or watercourse, or shall cellar or arch 





alleged to attach to Mr. Train’s system are said to be successfully 


under, or make or construct any other works in or under any street 
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GuasGcow, October 17th, 1860. 
A considerable business has been done in pig-iron during the past week as 


ne 
varying from 51s. 9d. to 52s. 6d. cash. 


On Friday prices advanced to 52s. 6d., but the jual tening in the 
money market began to tell adversely on the arti pm po wm Aho 
were effected down to 51s. 9d. cash, which was 

‘o-day there is a revival of the good fi an @ 


es 
Exports last were 10,974 tons, Aa 9,883 tons in the correspond 
ing week last year, 
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IRON SIDES AND WOODEN WALLS. 
(From the Quarterly Review.) 

Tue progress that has been made during the last twelve months 

in placing the kingdom in an efficient state of defence is such as 

tly to encourage, even if it has not entirely re-assured, the most 
timid. The most sanguine may think that more might have been 
done than has actuall n effected; still the exertions made by all 
classes have been sufficient to prove that the heart of the nation 
beats as truly as ever, and that the peopie are not only determined to 
defend themselves against insult, but feel confident that they can do 
so. They have shown that they are prepared to make all the sacri- 
fices necessary for that purpose, or in order to maintain, by their own 
prowess, the high position they have hitherto held in the world’s 
estimation. 

Twelve months ago the volunteer movement was in its infancy, 
struggling against the sneers and ridicule of its detractors, and 
against what is almost as much to be feared, the doubts and misgivings 
of its well-wishers. It has survived both, and, aided by the judicious 
encouragement of those highest in authority, and pushed forward by 
its own innate vitality, it has assumed the importance of a great 
national movement; while the spirit which has been displayed, and 
the good sense and forbearance which have characterised all con- 
cerned in its organisation, have been such as to leave little doubt of 
its permanence. It cannot be denied, however, that it has not yet 
attained either the dimcnsions or the efficiency which would justify 
the nation in relying on it as an absolute security against invasion, 
even when combined with such other forces and means as are already 
01 ised for that purpose. Still an army of 120,000 intelligent and 
able-bodied men with arms in their hands, all at least partiall 
drilled and acquainted with the use of the rifle, and all animated wit 
the best spirit, is an enormous addition to our defensive means. 
Many of the officers and privates are throughly acquainted with 
their duties; thousands who have not yet enrolled themselves would 
be willing to do so if real danger presented itself; and the power of 
expansion of the volunteer force may be considered so great as to 
render it a most powerful auxiliary to the regular forces of the 
kingdom, and one which bids fair eventually to suffice for all the 
purposes for which it is intended. 

It is also encouraging to find that the exertions which have been 
made in the same period to place the fleet on a more efficient footing 
have been as great, though they cannot yet be regarded as equally 
satisfactory in their result. Still we have a Channel fleet and a 
strong reserve in a tolerable state of efficiency, whereas, at the 
breaking out of the Italian war, in the spring of last year, we had 
neither. Contemporaneously with these exertions, the commis- 
sioners appointed to inquire into the state of our national defences 
have presented their report, and the money they asked for has been 
voted by Parliament with a practical unanimity which shows how 
determined the nation is to grudge nothing which may be required 
for this purpose. While all this is going on, the manufacture of 
rifled ordnance has been proceeding with vigour, and promises soon 
to effect a revolution in the art of war of which it is difficult to see 
the tendency, much more to predict the results. 

On all these points unanimity has prevailed. All men (with an 
exception which we really cannot bring ourselves to notice) have 
admitted the advantage, if not the ab-olute necessity of the volun 
teer movement, of an efficient Channel fleet, of the fortification of 
the dockyards and arsenals, and of the manufacture of improved 
patterns of ordnance. Parliament has granted, without stint, 
whatever sums were asked for these purposes; and so convinced are 
all parties of their expediency, that it is not necessary to say one 
word more to induce eyery one to persevere in the course which has 
been so successfully entered upon, and which cannot but conduce to 
the true interests of the country. 

Amidst all this unanimity there are two questions on which 
opinions are so divided that little or nothing has been done regarding 
them, though it may be that either or both of them are as vital as 
any of those to which we have alluded. The first is the fortification 
of London, the other the introduction of iron-plated vessels into the 
navy. Both are so important that some decision ought to be come 
to regarding them, either for or against; and as, till that is done, 
they cannot be too frequently or too freely discussed, we propose to 
devote a few pages to their elucidation. 

The report of the National Defence Commissioners barely 
approached the subject of the defence of London. ‘ihey assumed 
that the Channel was not only the first, but the most important line 
of defence for an insular position, and the fleet the proper and most 
essential means of holding it, and thus defending the kingdom. 
Acting on this assumption, they found that the arsenals and dock- 

ards were as es-ential parts of a fleet as a rudder or sails are of an 

ndividual ship, and the security of these absolutely indispensable to 
the existence of the navy. From this point of view they were, no 
doubt, correct in urging the fortification of the dockyards before all 
other things. But the question has before and since been asked, 
whether in reality the first line of defence is sufficient? Whether, 
in fact, the introduction of steam power, as applied to vessels of 
war, has not rendered it, under certain circumstances, untenable ? 
And whether, in consequence, we ought not to have a second line, 
inland, to preserve us irom absolute shipwreck in the event of the 
first line being forced? It is generally admitted tha this would be 
extremely desirable, if it could be obtained at a reasonable cost 
and universally it is agreed that if any internal fortifications are to 
be attempted, they ought to be, if not exclusively, at least mainly, 
directed towards the defence of the capital—this | Pra not only the 
most vulnerable part of the empire, but on all hands admitted to be 
the object, and almost the only one, which would tempt an invader 
to land on our shores. 

The task, however, is no ight one; for since the erection of the 
very apocryphal walls of Babylon, no project of fortification of the 
same extent has been mooted as that which would be required for 
the protection of such a city as London. Its immensity, indeed, is 
such that most men hesitate to entertain it at all, or shrink from its 
consideration, appalled at its magnitude. So much is this the case 
that no one has been bold, or it may be said mad enough, to propose 
that London should be regularly fortified with such a bastioned 
enceinte or enclosure as that which surrounds Paris, and with 
detached forts to cover it. All that has been suggested is that the 
place should be surrounded by such a line of works as would secure 
it against a coup-de-main, or would enable an inferior force 
assembled for its protection to cope with a more powerful army that 
might be brought to assail it. 

: Space will not admit of our attempting to criticise individual pro- 
jects: all those worthy of consideration may be said to resolve 
themselves _ vn mag pond or oe The tirst may be described 
as a system of defence by entrenched camps; y ali 

ye ed y ps; the second by a line of 

The advocates of the first propose to form Woolwich into one 
a camp; to erect another in front of Croydon, probably on 

anstead Downs; and a third either near Kingston or a cheval on 
the Thames above that town; a fourth would be required between 
Hounslow and Harrow, or probably a small one at each of these 
places; another between Hampstead and Barnet; and one more at, 
or somewhere near, Epping. Each of these six or seven camps 
would be so fortified as to admit of being defended by 3,000 or 4,000 
men against a coup-de ‘main, and to be capable of containing from 
20,000 to 30,000, in the event of an enemy advancing to attack them, 
or to pass between any two of them. 

The other project would occupy the same line of country, and 
measure somewhere between fifty and sixty miles in length, accord- 
ing to the exact line it is determined to occupy. (A line less in 
extent has been proposed by General Shaw Kennedy and others, but 
it is so near that it would not protect the town from bombardment ; 
pene 2 lies so completely among the houses of the suburbs that it 
bo Id probably be as expensive, while it certainly would not be so 
The on as one farther out, though consequently more éxtensive). 

a of defence proposed for this line would be fifty or sixty 
= ee forts, situated at from 1,500 to 2,000 yards apart, so 
AS easily to cross fire and support one another; and each would be 





arranged to accommodate from 200 to 300 men, who would suffice 
for the defence, though each work might contain twice or thrice that 
number on an emergency. Or the project may be described thus: 
Supposing each of the entrenched camps to consist of nine or ten 
detached forts or bastions arranged in a circle or oval form; if these 
were stretched out over the nine or ten miles which separate the 
camps, they would form the enceinte of forts as suggested. 


capital, which, in consequence, almost inevitably must fal} into the 

hands of the invaders. a 
On the other hand, assuming the works to have been erected a¢ 

pro it is almost ceftain that we could muster within their 

walls an assemblage of armed men nearly equal in number to any 

force that is ever likely to be brought against them. It is true that 

half the number would be very mpertatiy dest lined, and quite 

eld ; 





As both these projects possess certain advan it is probabl 
that a combination of the two would be preferable to either taken 
singly, as described above, and that the best scheme would be one 
great entrenched camp on the south, and one on the north or north- 
west; these -hould form the depéts and keys of the position, and 
could hold out even after the line was forced; and they might be 
connected by a chain of fortlets, as above described. This probably 
would unite the advantages of both proposals. 

If the scheme of detached forts were adopted, plans would be pre- 
pared beforehand of lines to join them together; and as the land 
would be cleared and in the possession of the Government, the lines 
could be staked or planted out, and form an essential part of the 
scheme, but not to be executed till required. If all were arranged 
beforehand, and tools and materials deposited in each fort, in a single 
night, with such a population as that of London in the rear, three, 
four, or a dozen of them might be connected together by a barrier 
yo me vag to cavalry or artillery under any circumstances, and 
defensible against infantry, except at enormous odds, and with the 
certainty of causing such loss as would render an assault exceedingly 
improbable. 

‘o carry ont the project of a circle of detached forts, it is indis- 
—_ that all obstructions should be removed from the space 
tween them, and from a considerable area in front of each fort. 
In fact, Government must acquire the power over a belt of land 
50 miles in length by 1,000 to 1,500 yards in breadth, or, in other 
words, over a range of 20,000 or 30,000 acres. Of this probably less 
than one-fourth weuld require to be purchased in fee simple; the 
rest would remain in the occupation of its present owners. But the 
Government must take power under the Defence Act of last session 
to clear away all obstructions at their option, and to prevent build- 
ing or other injurious occupation of the land. Looked at from this 
point of view, the average cost of the whole may taken at £100 per 
acre, or from two to three millions of money. This ought to suffice 
at an average distance of 8 miles or 10 miles from the metropolis, 
where the line might be carried so as to avoid the most populous 
places or the most valuable land; for it would frequently be found 
cheaper to erect larger and more expensive works than to occupy 
those panes which, to a certain extent, may seem better in a stra- 
tegical point of view, if the latter were occupied by buildings, or 
were more valuable from other circumstances, 

The works themselves might be constructed so as to answer the 
purposes: for which they are designed for about £50,000 or £60,000 
on the average, or a sum of £2,500,000 or £3,000,000. 

The cost of the entrenched camp system would be about the same; 
for though it would require less land, the forts or bastions must be 
connected by curtains, and generally the works must be of a more 

rmanent and expensive character. Either might be carried out 
orasum of £5,000,000 or £6,000,000 sterling, and certainly could 
be done, and done efficiently for a sum under £10,000,000. Less 
than the first-named amount would not suffice—the second is pro- 
bably in excess; though when we recollect that the fortifications of 
Paris cost £6,000,000 at least, and that more than £8,000,000 were 
spent in re-building the fortresses of Belgium after the peace of 1815, 
we ought not, with such an object in view, to be startled even at the 
highest sum named, considering the value of land in the neighbour- 
hood of London, and the cost of labour. 

Many persons object to this scheme in limine, on the ground that 
any fortitication of the metropolis would be a nuisance in itself, un- 
constitutional in its effect, and unworthy of the spirit of the nation. 
The spirit of the nation we humbly think would be elevated rather 
than depressed by the consciousness of increased strength and 
security: the other objections arise from unpleasant recollections of 
gates and guards, and passports on the Continent. But the scheme 
in question has nothing in common with what is seen abroad. On 
the contrary, nothing could be more desirable for an overgrown 
metropolis like this than a great boulevard, nearly a mile in width, 
described with a radius of eight or nine miles around St. Paul’s. 


The part occupied by the Government would provide parade 
grounds and rifle ranges for the volunteers, and gymnasiums for them 
and the people. What might not be thus occupied ought to be 
planted with trees; for nothing would be so valuable in the event of 
an attack as plenty of timber to form abattis or obstacles of various 
sorts, and if planted ornamentally it wouid form one continuous 
park. A circular military road planted with trees on either side 
would be indispensable. Indeed, even irrespective of the defence of 
the capital, it might be worth while to spend a great portion of the 
money to obtain this zone of pleasure ground. 

These, however, are minor considerations. The great question is, 
would either of the proposals be effectual to defend the capital 
against the attack of an invader landed on our shores? Assuming 
the system of defence by entrenched camps to be adopted, is it pro- 
bable or possible that an invader able to muster even 100,000 men in 
line of battle would thrust himself between two such fortresses as 
above described, each containing, say, 25,000 men, in order that he 


‘| may assault such a capital as London? Great and bold deeds have 


been done in war, but this seems almost too daring; for though the 
camps are ten miles apart, their garrisons can act on the flanks of 
the advancing columns, and eventually cut off the communications 
of the invader with his base of operations. Any reverse in front 
would be fatal; and even supposing he plished his object, and 
entered London, he could hardly remain there, surrounded by six or 
seven strongly-fortified places, into which every man capable of 
bearing arms would have retreated, and whose garrisons would be 
continually augmented by accessions from the country. So far from 
being a conqueror prepared to dictate terms, he would be caught in 
a trap, and besieged himself instead of besieging ; while most, if not 
all, of the plunder he expected would have found refuge within their 
precincts, and even the government of the country might, to a certain 
extent, be carried on within their walls, 

The other scheme, of a continuous chain of detached forts, would 
be probably more effectual in keeping the enemy out of the town, 
but certainly not so useful after Pom were for Like all single 
lines, their great defect is that, if forced in one place, the whole falls, 
and becomes comparatively useless. It is a great question whether the 
moral effect of the knowledge of the uselessness and danger of 

etting in, in the one case, would not be more effectual in keep- 
ing an enemy out than the physical obstacle which would be opposed 
to his entry by the continuous chain. Either would render it an 
operation of extreme danger and difficulty, though it cannot be said 
that either would render it impossible. Neither can be called, in the 
literal sense of the term, a fortification of London; and, in fact, the 
application of this misnomer has been one of the great causes of the 





qual to ting the enemy in the fi ut behind earthworks 
or in forts, or under their support, individual pluck is néarly as 
valuable as drill or ee reg Toy = the result might, and most pfo- 
bably would, be favourable to the defenders. 

The real question is, is it worth while to obtain this anromt of 
protection at an expenditure of a sum of money which certainly wil? 
not be less than £5,000,000, though it as certainly will not amount 
to £10,000,000? Each man will answer this question according to 
the value he may attach to the contingency with which the proposi- 
tion commen If he feels confident that the Channel cannot be 
forced, but is sufficient for our defence now, as it has been hitherte, 
he will reject the idea at once; or if he feels that such regular forces 
as we possess, when joined by the militia and aided by the army of 
Volunteers, are sufficient to meet in the field any continental arm, 
that may be mi on our shores, he will put it aside as useless. If, 
on the other hand, it should appear that our national forces ere not 
sufficient to be trusted with this great hazard, the seale will incline 
the other way. Upon this point we may observe, that although in @ 
campaign of some months’ duration, man for man, the national army 
might. at the end meet any soldiers in the world, still, considering 
that two-thirds or three-fourths of them would never have scen a 
shot fired in earnest when the campaign began, and that it could 
hardly last ten days or a fortnight, it seems hazardous to stake our 
existence as a nation on the chance of one battle in the open field, 
which would probably be all that would be allowed us. If, in fact, 
in should appear that, in spite of all our exertions, the Channel may 
be forced, few can doubt but that the expenditure is a trifle in com- 
parison with the tremendous results which would follow on the 
occupation of the capital of this empire by an enemy's forces. 

Whether or not the forcing of the Channel ought to be regarded 
as possible will be more apparent when we come to consider the 
second part of our subject, or the effect of the introduction of iron- 

lated vessels for war pur, and the mode in which this has been 
Coonght about, to which the inquiry naturally leads us. 

Although the question whether London should or should not be 
fortified has been debated with considerable energy among profes- 
sional men, it cannot be said that the public have taken any interest 
in the controversy. Eight hundred years of i ity from such a 
catastrophe has fixed the idea in the minds of men, that what has 
not happened for so long a time is not likely to happen now, and no 
reasoning can overcome the inertia of this — to the results of 
long experience. The case, however, was widely different when, in 
the spring of last year, it was officially announced that the French 
navy was practically superior to ours in steam line-of-battle ships, 
and at least equal in the smaller classes of vessels; when it was 
found that we had no Channel fleet, and, in fact, no means of 
equipping one in the same time in which our neighbours could place 
an overwhelming force on our shores. There ensued something like 
a panic, followed by the most extraordinary activity in our dock- 

yards, and the resort to every class of expedient to make up our 
socal This has now been done; and if it came to a struggle 
between two and three deckers in fair stand-up fight, we should 
have nothing to fear: but no sooner is this result obtained by un- 
heard-of exertions, and by the most lavish expenditure, than it is 
announced in every quarter that a new class of vessels have taken 
possession of the seas; that wooden vessels are no longer fit for war 
purposes, but that ships protected by a cuirass of iron plates are 
alone to be trusted in action. This dictum has been, and is most 
resolutely denied, by the Admiralty and all the dockyard authorities. 
Sir Baldwin Walker, as their chief officer, and the one personally 
responsible for the construction of the navy, has, both in words and 
deeds, acted on a diametrically opposite conclusion. Sir Howard 
Douglas has also, in the last edition of his most valuable work on 
“Naval Gunnery,” given it as his opinion that wooden vessels are 
still to be preferred to iron for naval purposes. Though it is difficult 
to see by what process of reasoning he arrives at this result, still 
the opinion of so eminent a man is entitled to the utmost respect 
and consideration; for no one has laboured so long and with more 
earnestness to improve everything connected with the navy than he 
has. From his connection with the Admiralty, having access to all 
their be agg Tay knowing the results of all their experiments, 
he speaks with the fullest knowledge of all that is passing, so that it 
requires some courage to dissent from his conclusions. On the other 
hand, Captain Halsted, who, from his late official position, ought to 
be equally well informed, and who is admitted to be one of the most 
scientific officers in the service, has recently published his adhesion 
to doctrines entirely opposed to those of his superiors. Captain 
Sherard Osborn and several other naval officers follow in his wake. 
Sir William Armstrong has publicly admitted that iron-plated vessels 
are perfectly secure against any shot he can send against them. Sir 
William Wiseman and Captain Hewlett are understood to entertain 
the same opinions; and generally it may be asserted that it would be 
extremely difficult to tind = one among the younger officers of the 
service, who are either likely to command or to be called upon to 
serve in wooden ships, who is not of opinion that their day is gone, 
and that some means must be taken to protect vessels against the 
ravages of recently-invented projectiles, or that fighting will be 
impossible, from the certainty of destruction that awaits every 
vessel that gets within range of another. It seems, in fact, the 
old heey tie elder and otticial men, “stanties super anitiquas 
vias,” and clinging to the wooden walls which carried the British Hag 
triumphant through the battles of the last half century : the younger 
men, aware of the progress the world is making, and clamouring for 
the best means to maintain the dearly-bought honour of that flag, 
and praying to be placed at least on a par with their opponents. 

We can all recollect the struggle that was made by “ Peninsular 
officers” to retain the services of their old friend “ brown Bess"— 
how difficult the battle was, and with what dreadful forebodings the 
vanquished laid down their arms. Yet it is now admitted that the 
improved weapons preserved our army in the Crimea, and that to 
them we owe it that India is still a dependency of the british crowa. 
So far as can now be seen the cases are precisely parallel. 

Any one who is aware of the immense progress that has been 
made of late years in the invention of implements of destruction, 
will understand how the conclusion which we have mentioned has 
come to be impressed on the minds of those who are to tight their 
country’s battles. In the old wars in the beginning of this century 
the only missiles used by ships against one another in action were 
solid shot of various calibres, and we all know what tons of these 
struck or passed through the sides of a ship without her being 
destroyed or even severely damaged. If ships should now consent 
to contine themselves to the solid shot, even though they were 
68 ders, or 10-in. hollow shot, there would be no cause for 








miscenception which exists on the subject. All that can 1 bly 
be attempted is to prepare a battle-tield to which a defeated army 
may retreat, or on which an army unequal to meeting an invader in 
the field may fight him on at least equal terms before he attains the 
object of his attempt. No one has proposed that London should be 
80 fortified as to stand a regular siege with open trenches and all the 
accompaniments of such an operation. All that has been proposed 
is to make the capital a rallying place for the forces of the kingdom, 
= enable them to make such a stand as must probably be suc- 
cessful. 

As the case at present stands, if the Channel is forced, if by any 
accident, or if from any cause, any power or combination of powers 
ce the command of the sea, and consequent possession of the 

hannel, they could probably place on our shores a numerically 
larger force than we could oppose to them in the field. In the event 
either of our being outnumbered, so that the general commanding 
would not dare to risk a battle, or of even a partial defeat, there 
would be no resource but to retreat towards the north and collect 
reinforcements, or to watch events in some secure entrenchment, if 
such existed; but in no case would a general dare to retreat on the 





anxiety. The greater scantling and improved construction of moder 
ships are a match for even these. What is really to be feared is the 
use of shells. Of these, four classes may now be said to be employed 
in the navy :— 

First, the ordinary concussion shell. This is one of the ordinar, 
construction, but instead of a fuse it has a striker inside, whic: 
being released the moment the shell comes in contact with any 
obstacle, such as a ship's side, strikes a percussion-cap and causes 
the shell to burst either in the side or between the decks, tearing up 
everything in its neighbourhood, throwing splinters about, and 
knocking over guns and men in every direction, as if a mine had 
exploded on the spot. : 

ore dangerous than even this, however, is a carcase filled with 
molten iron. On penetrating a ship's side, the intense heat of the 
fused iron within softens the carcase or shell, and it breaks like a 
rotten pear. ‘The molten iron thus released rans down between the 
timbers of the framing, scatters itself between decks, and wherever 
it penetrates sets fir: to and destroys everything it comes in contact 
with, A third class is a carcase with tive or six holes in it filled 
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with a combustible position, similar to fuse composition, which’ 
when ignited by the charge of powder which propels it from the gun’ 
burns fiercely from every hole, emitting a flame which water will 
not quench. ‘A fourth is Norton’s shell, filled with a liquid which, 
on being set on fire in the act of striking a ship, burns with a fierce- 
ness that nothing can yer am and is itself sufficient to set any 
ship on fire. All these shells (and there are others as destructive, 
though not so generally known) can be fired as easily and with as 
much precision as round shot; and if we consider that a wooden 
ship is wholly composed of the most inflammable materials, either 
seasoned oak, or teak full of oil, or fir full of resin, it will be easily 
understood why an experienced naval officer, from whom we have 
borrowed the above classification, should exclaim, ‘ For God’s sake 
keep out the shells!” : : 

There is no first-class frigate or line-of-battle ship which cannot 
deliver twenty-five or thirty such shells in a minute, and even the 
strongest advocates of wooden ships cannot deny that that number 
striking the side of any vessel in the British navy would place her 
hors de combat. Her sides would be torn out, she would be on fire in 
half-a-dozen places, her between decks would be so filled with smoke 
from the explosions that men could not live below, and, if in a sea- 
way, she probably would sink from the damage done to her hall. 
In fact, the first half-dozen shells planted in a wooden ship’s side 
settle the fate of the action. It is not now a question of skill, or 
courage, or endurance, but as completely a matter of chance as a 
modern duel with pistols. An action will be an affair of minutes, 
and the only question will be, who can haul down his flag fastest ? 
The destruction of one or both vessels is certain, although it is un- 
certain to which it may soonest happen to be burnt or sunk. 

If, on the other hand, two iron-plated frigates meet each other at 
sea, the action will practically be extremely similar in its results to 
one in the olden time. Shell firing will be of little or no use, but the 
two vessels will hammer away at each other with their heaviest 
solid shot guns. If a plate is struck twice at or near the same 

lace, it may be cracked; if three times, it may be splintered; if 
four times—judging from the result of the experiments ov the Trusty 
—an entrance may—to use Captain Halsted’s words—be effected ; 
but the chances are a hundred to one against this ha ening in 
actual warfare, and the action may last for hours, an! must be 
decided in favour of the best gunners and the best seamen. If, how- 
ever, we could imagine our finest frigate, such as the Mersey, meet- 


ing the Gloire, or any iron-plated vessel, as her shell-guns would be 


of no use, she would be reduced to trying to crack her opponent's 
plates with her heaviest solid shot, while the iron vessel, tiring 
nothing but shells, must certainly set her on fire, or tear her sides 
out, and either blow her up or sink her in three, four, or five minutes, 
if in close action, and, probably, without sustaining any damage to 
her own armour, which would at all injure her powers of sailing or 
fighting. The same fate would even more certainly await one of 
our noble liners. Beyond two or three hundred yards her heavy 
shot guns would confessedly have no effect on the iron plates, while, 
at a thousand yards, or any less distance, concussion shells would be 
as effectual as at shorter ranges; and, considering the size of the 
target, no iron-plated frigate would ever allow her wooden opponent 
to come within effective range of her, but, even if possessing less 
speed, would certainly destroy her before she came to such close 
quarters. 

English sailors are brave men—more so, perhaps, than any that 
are likely to be opposed to them, and will do and dare as much, at least, 
as any others; but we can hardly expect the navy to be pe need 
with such a contingency staring them in the face. At all events 
they have a right to demand of the nation that employs them, that 
every reasonable means should be taken to protect them from the 
destruction which seems so inevitable; and no niggardly question of 
economy should be allowed to weigh in the balance against the lives 
of her best and bravest servants, involving, too, the safety and 
honour of the kingdom. 

The only question is, can anything be done to remedy this 
frightful state of things? The answer at first seems singularly easy ; 
for it is proved that an iron plate of five-eighths of an inch, or, at 
all events, of one inch in thickness, will stop any shell; and with a 
slight reduction in her armament, and the removal of some of the 
top hamper, avy ship might Le made to bear this burden. But, 
unfortunately, a broadside of solid round shot would break up and 
utterly destroy this thin skin of metal, and leave the vessel as 
pervious to shell as before; and, more than this, the fragments of 
the iron coating, being driven through the ship's side with the solid 
shot, form a mitraille far more destructive than wooden splinters, 
and would inflict the severest injury. The only real protection is a 
coating of such thickness as shall resist both shot and shell, if such 
can be obtained, of which there seems now to be very little doubt. 

As long ago as 1845 the late Mr. Stevens, the designer and 
builder ot some of the best and speediest American steamers, made 
a long series of experiments, at the expense of the American Govern- 
ment, to ascertain and measure the resistance of iron plates to shot 
and shell, ‘The result then arrived at was that plate less than 
an inch in thickness would resist the impact of any shell then 
known, and that a thickness of six inches of iron was impenetrable to 
every projectile that was brought against it, no matter how great 
the velocity or how short the distance at which it was tired. These 
results were freely communicated to scientific men both in Paris and 
in London by Mr. Stevens in his visits to those capitals. Here they 
fell on stony ground, but in Paris they were followed up, and when 
the Crimean war broke out the Emperor Napoleon 111., who, like his 
great uncle, has always been a great artillerist, and is skilled in the 
theory of projectiles, brought his knowledge to bear on the subject, 
and designed a class of iron-plated vessels known as the floating- 
batteries of 1854. The French built six of these, and as we were 
requested by our ally to do likewise, we literally copied his design 
without any alteration, but we did so most as gag and our 
vessels were not ready in time to be of any service. ‘The French 
batteries, however, were actively employed in the reduction of 
Kinburn, and with a degree of success which the most sanguine 
could hardly have anticipated. Although under the fire of heavy 
em for a considerable time, they came out absolutely scatheless, 

aving answered in every respect the purposes for which they were 
designed. As seaboats they were failures, but simply because it 
was thought necessary to reduce their draught of water to 8 ft., in 
other words, to give the heaviest laden vessel in the service only 
one-third of the draught of water of an ordinary line-of-battle ship. 
It is little wonder that such a process made them the uyliest, the 
slowest, and the worst sea-boats in the navy, but they had never- 
theless one quality, that of invulnerability, which rendered them the 
mv st serviceable vessels we had; just as a bomb-proof is generally a 
pee ill-ventilated vault, but in a siege there are few mea who 
would not prefer it to the best furnished drawing-room in the world. 
We never used them and did not like them, and they were left to rot. 

The case, however, was widely different in France, and it is most 
curious, and should be most instructive to observe the opposite 
courses which naval architecture has since taken in the two coun- 
tries. It might be imagined a priori that from the moment this 
great discovery had been made in naval construction, and had been 
establis hed by experience, our Admiralty would have seen at once 
how enormous were the advantages we might promptly derive from 
it, and how much more the discovery was calculated to establish 
our supremacy at sea than to give any advantage to France. It is 
obvious at a glance that England is the iron-producing country, and 
that France is not; that in the seaports of England, Ireland, and 
Scotland, Great Britain possessed many establishments for the con- 
struction of iron ships on the largest scale, while France had 
scarcely any. For every iron ship France could turn out, we in the 
same time could produce at least a dozen, and it was only necessary 
to mature the design and order the construction of a well-considered 
class of protected iron frigates of the new class, to distance at once 
and for ever, without hope of competition, all rivalry upon the sea. 
Thi- was certainly our opportunity, and if any doubt still remained 
on our minds as to the protecting power of iron plates, we had our 
own half-dozen iron-plated batteries all ready for the trial of any 
experiments calculated to solve at once and for ever any doubts that 
might still linger in the minds of official men. Unhappily these 





were the convictions of non-official men only, and in spite of the 
appeals of Captain Halsted and others the Admiralty resolutely 
refused to entertain the question in any shape. Meanwhile let us 
see what was passing over the water. The facts of Kinburn were 
not lost on the Emperor of the French. He directed immediate 
studies to be made of large corvettes—for that is really the class of 
vessel to which these so-called frigates belong. To construct these 
designs he availed himself of the services of a professional naval 
architect, distinguished for his scientific knowledge and his success 
in the design of iron as well as wooden ships. He ordered instant 
experiments to be made on the requisite thickness and texture of 
the iron, and he sent over eminent practical constructors to England 
thoroughly to study all our improvements in iron shipbuilding, to 
order the machinery necessary for the construction of iron ships, and 
to complete the arrangements for the purchase of such materials as 
could not be obtained in France. He and his architect carefull 
gathered together all the fragments of experience got from their 
floating-batteries of 1854, and decided that the principle of these 
was perfectly correct, that a single row of guns on a single deck is 
the best arrangement of battery for such ships, that the height of 
these vessels out of the water should be as small as possible con- 
sistently with the efficiency of their guns in a seaway, that the 
battery should be covered, and thus that the vessel, whether large or 
small, should belong to the class called corvette, having a single 
covered battery. 

Although it was deemed pn, ae not to give this battery great 
height, they do not stint it in length, and these vessels carry at least 
twenty ports on each side, which _— ainple room to work thirt 
to thirty-six guns, all of the very largest class. ‘he smallest lengt 
that could be used for such a vessel is about 250 feet, or about the 
length known in France as that of the ‘‘ Napoleon” class. ‘To carry 
this battery it was found that the vessel required a breadth of some 
fifty-five feet; and so the result was gradually arrived at, that 
this new corvette class could not advantageously be of smaller size 
than would be the ship of the line—such as the Algesiras or 
Napoleon —if her upper decks were eutirely removed, so as to leave 
only her lowest battery. ‘This train of reasoning led to a valuable 
conclusion, for, by taking off the upper decks with all their guns, 
the French architects got rid of the entire weights of those decks, 
and the top sides of the ships, and all their guns; and in place of 
this they were able to carry an equal weight of iron coating all 
round the ship’s sides, without increasing the total weight of the ship 
or her consequent draught of water. In short, they had only to 
calculate, by the ordinary scientific methods known to naval 
architects, what effects would be produced upon each of the sea- going 
qualities of the ship by this new disposition of weights, in order to 
determine with certainty the expediency or inexpediency of the new 
production. The result of all these calculations was highly satisfac- 
tory. It was found that on the same draught of water as the 
Napoleon class—which had already been so successful—with rather 
finer lines, somewhat greater length, and a small increase of engine- 
power, they could construct the new class of vessel so as to be su- 
perior in every one quality of a fighting ship to the old class, with 

rhaps the single exception of being somewhat inferior in steadiness 
in a very heavy sea; and even in a very heavy sea this difficulty 
would be overcome by increase of size. 

This conclusion attained, it was decided to build no more ships of 
the old class, and to employ all the money and means available for 
the new class of ships. Unfortunately for France, and happily for 
us, these new vessels, to be efficient and durable, must be entirely of 
iron, and the manufactories of France afforded neither tie means of 
manufacturing the materials nor of building suddenly the large 
fleet of vessels required. ‘len were wanted at once to form a fleet; 
to build ten was impossible in France, and it would have been im- 

olitic to have ordered them from England. What they could build 

in iron in France were at once ordered to be laid down. But, 
without trained artisans, and without prepared establishments, it 
was foreseen that their progress would be slow; so that in order 
to insure this fleet being ready in time, other expedients must be 
resorted to. 

The expedient adopted was this. France, though far behind us in 

iron shipbuilding, p d ample stores of timber in her dock- 
yards, and armies of trained artiticers in wood in her arsenals. The 
’mperor was determined to have a fleet of those vessels ready for 
sea in the spring of 1861, and the orders were issued to his naval 
architect that, codte qui codte, the thing must be done. He at once 
decided on the only course left open. With the materials and men 
of the dockyards wooden hulls could at once be built; these could 
at once be plated with iron, and thus, by a temporary expedient, 
vessels could be produced which might be much less durable and much 
less safe than the vessels completely of iron, but which would be 
infinitely more safe and powerful, and much more terrible weapons 
of destruction, than anything that could be brought against them. 
The fleet was at once ordered; and that it will be ready in 1861 
few are likely to doubt who know the Emperor and his naval ar- 
chitects. 

The tirst instalment of this fleet is the Gloire, recently launched 
at Toulon; and though all may not be true that the Moniteur de la 
Flotte says of her, we cannot forget what incredulity was shown in 
this country, and what ridicule was heaped on the first accounts that 
were published of the performances of the Napoleon, designed by 
the same architects some ten years ago. e laughed at her 
then; we have done nothing but copy her since ; and she still re- 
mains our best model, and one of the tinest wooden vessels of war in 
the world. 

While all this was going on in France, our authorities steadily 
refused to listen to any proposals bearing on the subject. Two 
years of continual dunning were allowed to slip away before 
Captain Halsted could get the experiments tried in the Trusty 
which he has detailed in his letter to the Z'imes, and it was not 
till these had so fully contirmed the French results, that any 
really satisfactory experiments were undertaken to set the question 
at rest. 

If the authorities, however, were asleep, non-professional men 
were not; and as early as 1856 designs for an iron-plated corvette, 
with fine lines and destined for high speed, very similar to those 
now being constructed, were submitted to the Admiralty,* and year 
after year the subject was pressed upon them, but in vain. It was 
not till the accession of Sir John Pakington to office that any steps 
were taken to set this most momentous question at rest. That energetic 
and able administrator, aided by his secretary, Mr. Corry, finding 
how active the French docky were in this department, deter- 
mined that at least a beginning should be made here. Before 
doing anything, however, he most prudently requested six of the 
most eminent iron shipbuilders to send in plans aud suggestions, and 
as these were found not to differ contestall y from those already sub- 
mitted, a slightly moditied plan was adopted. The result is that a 
frigate called the Warrior is now being constructed at Blackwall, 
which promises, when completed, to be the finest man-of-war afloat. 
According to the description given of her in Sir Howard Douglas's 
book, “ her length is 380 ft., her breadth 58 ft., tonnage 6,177. Her 
two engines 1,200 horse-power, which, with the boilers, will make a 
total weight of 9,050 tons. The beams are of wrought-iron of 
immense strength.” The ship is first built complete as an ordinary 
steam vessel, formed of plates 1} in. (§ ?) in thickness, ee 
inner skin or lining to the whole. From 5 ft. below the water-line 
up to the upper deck the sides are formed of a double casing of teak 
18 in. thick ;+ over these the plates of iron 4} in. thick are placed ; 








* By Mr. Scott Russell, we believe.—[Ep. E.] 
+ It is by no means clear that this lining of wood in the Warrior, and 
in the French vessels, is not entirely a mistake. It is almost cer- 
tain that the easing ot th pistes, end chasing of So betes Ge vam 
were due to the e' ty of the cushion to which they were attached. S 
more clear that the success—in the Admiralty sense of the term—of the 
experiments at Portsmouth was 0 
b= thin plate attached to a te 
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to a much greater extent. 





| 80 that the broadsides of the vessel consist of 18 in. of solid teak, and 
| More than 5 in., within and without, of the very finest wrought- 

| iron. This armour, however, only covers the centre or fighting part 
of the vessel. The bow and stern, for a considerable distance fure 
| and aft, are formed of plates of the ordinary thickness used in first- 


class steam vessels, thus considerably lightening the weight of the 
whole, and a of the parts whee lightness is most desirable. 
The whole (especially the unprotected part) is divided into numerous 
compartments by water-tight bulkheads, so that an accident hap- 
pening to one would have no injurious effect on the next, nor 
endanger the safety of the vessel. 

_ A second vessel of this class is being built by the Messrs. Napier 
in the Clyde, and two smaller enon 100 ft. less in length, poe) 
3,668 tons measurement—one on the Tyne, the other at Millwall. 
The two large vessels will, when complete, be equal to any vessels 
afloat, and probably superior to any possessed by the French. The 
smaller ones are as probably inferior. It is, indeed, difficult to know 
on what principle and for what purpose they were designed, as they do 
not seem either to possess the speed or to be able to carry the arma- 
ment necessary to make them efficient men-of-war. 

The Warrior, it is said, may be ready for sea some time next 
year; the others no one seems to know exactly when, but it cer- 
tainly will not be before the French have eight, and probably ten, 
¢ these formidable vessels to compete with our four—when we get 

em. 

When we see such supineness in our naval authorities, ought 
we to be surprised that an officer 0 -Captain Halsted’s standing 
should risk his position in the service to cry aloud to his countrymen 
to beware of the danger that is hanging over them, or that such a 
man as Captain Sherard Osborn should write in the following 
strain ?— 

There is no doubt upon the minds of all those who have seen anything of 
modern warfare, and who are unprejudiced enough to accept innovations, 
even though they come from a Frenchman, that the days of wooden ships 
of the line are numbered, and that in a close fair fight, iron frigate against 
wooden two-deckers, the latter would be knocked into lucifer matches; or 
if they were both armed with rifled guns, probably blow up after a round or 
two. However, in spite of present disbelief, the fact will one day dawn on 
intellects still becalmed in the smoke of Trafalgar. We sailors of this 
generation have lived to see old prejudices mastered, in which wood and 
rope made a hard fight against iron tanks, iron cables, iron anchor-stocks, 
iron ballast, iron messengers. iron rigging, iron collars, and iron block- 
straps. Iron has carried the day on all these points, and I am sanguine 
enough to think, if you and the public keep the pressure on, that some 
Fete the ae = —_ — - their — mane the Times, and exclaim, 
Re ess us !—then, r all, . i 
shot and shell better than wood !” beth Vilternaierincnieeastred 

And he might have added that iron plates will be used to a very 
considerable extent in all sea-batteries erected after this time; and 
it is clear that in many places iron, and iron only, will be used for 
sea defences against ships. General Totten, of the United States’ 
army, guessed that this would be the case some years ago, and his 
prophecy seems on the eve of fulfilment. 

Iron, in fact, seems to be everywhere pee te the day against its 
frailer, more combustible, and more perishable rival, which has 
hitherto been exclusively used for shipbuilding. In private yards 
the renege has long been made and acted upon, and there does 
not seem to be a shadow of doubt that the Emperor of the French is 
right in following in their wake. The change will be all in our 
favour eventually ; the only misfortune is that Louis Napoleon made 
the discovery two years before it was dreamt of by Sir Baldwin 
Walker ; and the result is a practical defeat of the British Navy till 
such time as we can make up our leeway, and again meet our rivals 
on the sea on terms of —— 

If these facts are really as clear as they are stated to be above, 
it is at first sight rather difficult to understand why they should 
not be at once adopted and acted upon by the British Admiralty. 
A little knowledge, however, of facts as they stand will render 
this not altogether so mysterious. There are few who do not 
recollect the first essay of the Admiralty in building iron ships. It 
is not many years since a whole fleet of them was launched, and 
after being fitted for sea it was determined to try the effect of shot 
and shell upon them. The result was what was expected, and great 
has been the obloquy and never-failing the abuse that have been 
heaped on all Lords of the Admiralty ever since, for the unlucky 
mistake which renders the very name of an iron vessel a sound of 
horror in Whitehall. 

Add to this that not one officer or shipbuild ted with the 
department knows anything of iron-ship building, and consequently 
they not only feel a distaste for what they do not understand, but 
cannot help being aware that if iron is to be used their occupation 
is gone, and that the designing and construction of the British navy 
must pass into other hands. And again, our dockyards are fitted 
wholly for the construction of wooden vessels; if iron is to be used, 
they cannot without very great alteration compete with private 
yards, which can execute the required work much better and more 
economically, 

These reasons incline all connected with the dockyards and the 
Admiralty to look unfavourably on iron, while its intreduction 
would create such a revolution in the naval establishments of the 
country that a minister may well pause before he incurs the respon- 
sibility and the unpopularity of such a measure. It will require a 
bold and Pe ge man to do it; but when done, if done properly, it 
must result in the greatest possible benefit both to the navy and to the 
country at large. 

It is no doubt disappointing, just as we have reconstructed our 
navy at an enormous outlay so as to prepare a fleet of screw line-of- 
battle ships, to be called upon at once to begin de novo. The mis- 
fortune, however, is not inherent in the circumstances of the case, 
but is the fault of those who persevered in the wrong direction after 
the discovery had been made that wooden ships had been en 
and after that discovery had been acted upon by the only power 
whose fleet we have at present any reason to fear. 

In spite of their horror of iron, the Admiralty ought to have dis- 
covered before this time that even if it were determined that the top 
sides of a vessel should be of wood, all that is below the water should 
be of iron. So completely has experience proved this to be the case, 
that there is not a single screw vessel of wood belonging to any port 
in England which has been built since the first experiments were 
tried; the fact being that it is impossible to frame timber together 
with sufficient strength to resist the working of a powerful screw 
acting with the enormous leverage due to its position in the vessel. 
So much is this the case, that our full-powered liners or frigates can 
only use their screw in exceptional cases. If driven at full s 
the seams open, the caulking esca and the whole vessel is so 
shaken as to become unfit for service in a very short time. No 
science, in fact, can frame wood firmly enough for the purpose, while 
it is very easy to make an iron hull sufficiently strong to resist the 
sete of any screw driven by any engine that human hands can 

orge. si ieee ad 

If so suited for what is below the water-line, it is difficult to see 
why it should not also be applied to the top sides. Those of a 
modern man of-war are 30 in. thick of oak, which, with its metal 
fastenings, is equal in weight to 4 in. of iron; and as 6 in. of the 
latter material are, as stated above, absolutely impervious to any- 
thing, two decks of iron only weigh as much as three decks of wood, 
or rather the balance is in favour of the metal ; for by this arrange- 
ment the weight of one floor and of all the guns it bears is saved. 
Surely this is not a problem that ought to puzzle any experienced 
shipbuilder. Still, as it is a novelty, responsibility is incurred in 
introducing it, and no doubt mistakes will be made, and the outery 

reat when they are The so-call ied “ rams,” for instance, 
Buildin by Messrs. Westwood and Baile y, and by Mr. | are, 
no doubt, mistakes; but the Warrior promises to fulfil the 
expectations of her desi and to be as superior to vessels of the 
Gloire class as the others are inferior; and whatever vessels may be 
> Ny mereupen spe be similar, though probably not identical 
wi e larger . 

The expense of these new vessels may at first sight appear great, 
but we must remember that they are absolutely safe against dry-rot 
or any of the usual sources of decay of wooden vessels. If they 
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cost twice as much in the first instance, they will certainly last 
twice or-three times as long, and cost little or nothing for repairs. 

Another and nearly as important a consideration is that the 
Warrior can be manned with a crew equal in strength to only one- 
third or one-half of that of one of our first-rates, and would in con- 
sequence not only save her extra expense in a few years’ commission, 
but would solve the question of manning the navy in a manner not 
only simple, but satisfactory. Our present strength in “ rsonnel 
would, with a fleet of Warriors, be amply sufficient for all the pur- 

of the nation, even in war time. 

These advantages are so obvious that it is difficult to see how the 
statement of them can be met; and, indeed, it has not yet been 
answered except by the usual process of ignoring the virtues and 
magnifying the defects inherent in all works of human hands. It 
is easy to show that the proposed iron ships are expensive and not 
absolutely invulnerable, and that it may be difficult to make them 

sea-boats. There is no reason to doubt, however, that the 
arrior will be as fast at least as any frigate in the British navy, 
and as easy in a seaway, while, if not absolutely invulnerable, she 
will be at least ten times less vulnerable than any vessel we now 
sess. A hexagonal hole may, under certain circumstances, be 
punched through her sides by Whitworth’s gun, but it can only be 
a cold shot, and will do less damage than a round shot in the olden 
time. 

A more practical objection is that these iron vessels must all be built 
in private yards, and the recent exposé with regard to the gunboats 
has created a prejudice against this mode of building ships of war in 
the minds of the public as well as of the authorities, which interested 
parties are not slow in availing themselves of. There is, however, 
no real analogy between the two cases. When gunboats were wanted 
the Admiralty rushed on a sudden emergency into the market, and 
without notice or preparation demanded an unusual supply of vessels 
from every one or any one who would take a contract. any were 
men who had never built a really first-class vessel, and had neither 
the supply of seasoned timber required nor the command of first- 
class labour, while the price offered was so low that it did not admit 
of either being sought for ; and as the inspectors were few, and ordered 
“not to be over particular,” the result was only what might be 
expected. If we contrast this with what is done in another depart- 
ment of the Admiralty, the different results from a different system 
will be seen at once. All the engines for the navy are made in 
private yatds. The demand is tolerably continuous, and the price 
fair, though moderate ; and the consequence is that nothing can excel 
the perfection of our naval steam engines. Our Maudslays, ocr 
Ravenhills, and our Penns have never failed us, never broken down, 
nor ever supplied an inferior article. In this respect the nation has 
been thoroughly well served, and at the lowest possible price 
Nothing would so easy as to apply the same system to our ship- 
building. If this were done, all the talent, all the energy, and all 
the resources of the kingdom would at once be at the disposal of the 
Government. Instead of five or six yards, we might have twenty 
or thirty. If the royal establishments were wholly devoted to fitting, 
repairing, and organising, they would amply suffice, not only in 
peace times, but on an emergency, which is not the case now. 

So far from being a misfortune, the introduction of iron-plated 
vessels seems likely to be the very thing to develope the national 
resources, and the peculiar advantages of this kingdom as compared 
with the other nations of Europe. If properly conducted, it will 
not only unravel the mystery of those most inscrutable establish- 
ments, the national dockyards, but solve almost all the difficult 
questions which have lately arisen as to the construction and 
manning of the British navy. Amongst other advantages, it will 
reduce the destruction of one of the royal dockyards, so much 
dreaded by our Fortitication Commissioners, to a matter of compa- 
ratively little moment. 

The minister who will take this revolution in hand will have a 
greater opportunity of serving bis country than any man of his 
day; and if he conducts it to its legitimate issue, he will deserve 
better of his countrymen than any of his compeers. Our existence 
depends on our navy, and here seems to be the means of rendering it 
effectual for our national preservation. 








THE GREAT EASTERN. 


THE directors of the Great Ship Company have issued 
the following report to the shareholders :— 

It was the intention of your directors, on the return of the Great 
Eastern from America, to submit to you a resumé of their proceed- 
ings from the commencement of their duties. The consignees at 
New York have remitted £14,000, but have not yet furnished the 
accounts. Your directors think, however, that the time has arrived 
at which it is due to the proprietors to lay before them all the infor- 
mation they possess. Your directors having in March last succeeded 
in raising the additional capital of £100,000, authorised by the 

nefal meeting of proprietors on the 6th of that month, proceeded 
immediately to pay off the mortgage debt of £40,000, and interest 
thereon £1,454 14s. 10d. They commenced the work required by 
the Board of Trade to make good certain portions of the defective 
work performed under the contract with Mr. J. Scott Russell, and 
also that arising from the lamentable accident of September 9th, 
1859, and various requirements insisted upon before a certificate 
from the Board of Trade could be obtained. This threw upon your 
directors a responsibility far exceeding their calculations, in respect 
of time and expenditure of money. ‘They were induced by state- 
ments of gentlemen to whom they deferred as best acquainted with 
American affairs, to urge with the greatest possible expedition the 
a ag of the ship, so as to arrive at New York within the month 
of July. ‘ihe results in America were not so satisfactory as your 
directors themselves expected, and were far below what common 
report seemed to countenance. So much distrust had been excited 
in the pette mind by the disastrous accident before referred to, that 
until the merits of the ship could be proved by a transatlantic 
voyage, few persons were willing to pl cory Your directors had 
prepared accommodation for large numbers, but only forty-two 
passengers were taken on the outward, and sixty eight on the home- 
ward voyage. 190,000 persons visited the ship in America, In the 
absence of the American accounts an accurate statement cannot be 
submitted to you, but it is estimated that the trial voyage to 
America and back has been effected out of the moneys received from 
passengers and visitors, without trenching on the capital of the com- 
pany; and that, notwithstanding many drawbacks, your directors 
may congratulate you that the qualities of the ship have been fairly 
proved without accident. It should not, however, be concealed that 
the expenses on board have been greater than they anticipated, and 
that for future voyages considerable reductions could be effected. 
Your directors must painfully draw your attention to the fact, that 
heavy outstanding claims not contracted by the present board still 
remain unsettled, and that a most unexpected one of £18,000 presents 
itself in the award of the arbitrators, in the suit against Mr. J. Scott 
Russell. This suit, as you are aware, was in progress when the 
present board of directors assumed office, and they were led, by 
their professional advisers, to entertain a strong belief that the com- 

ny would receive a considerable sum as compensation for 

ficiencies and defects in the work done. Much has been repaired 
at great expense and imconvenience in consequence of the ni 
haste in preparing the ship for sea in June last. But the arbitrators 
have not, in the op of your directors, given due weight to many 
Serious considerations, They have also entertained some questions 
not submitted in the case. Your directors are advised that the 
award cannot legally be maintained, and have appealed against it. 

Legal proceedings had been taken against the company during the 
administration of the former directors, upon a claim of. Mr. Parry 
for £5,876 68. 4d. Your directors resist this claim. 

On the arrival of the ship from America your directors at once 
determined to re the vessel fur sea, so that by another voyage 
= growing confidence in her powers might be fully established 

fore they encountered the permanent outlay n to make 
good all the deficiencies and defects of work contracted for by Mr. 








Russell. They had before the first voyage, by caulking, varnishing, 
and other rpg f expedients, made the decks partially tight for a 
short period; they hoped to do so again sufficiently to make another 
voyage before they incurred the large cost of entirely new decks. 
They also expected to satisfy the Board of Trade in respect of the 
bearing of the screw shaft, and to effect other work required for a 
second voyage, in time for sailing in the present month of October. 
But it was necessary to examine, clean, and coat the ship's bottom. 
The South Wales Railway Company had at great cost to themselves 
laid down a gridiron at Milford Haven, the only one existing in the 
United Kingdom where this work could have been done. The tides 
did not admit of beaching the ship until the 16th of September. 
She is now there, her bottom cleaned and coated with McInnes’ patent 

rocess. The surveyors of the Board of Trade have inspected her. 
Goer directors received the official report on the 27th of September, 
and they now present to you the following extract :— 

‘‘ The screw shaft has worn itself down in its bed to the extent of 
4 in. at the outer end, the gun metal bearings of 2 in, in thickness, 
stripped with lignum vite, being worn entirely through, and the 
wrought-iron blocks supporting them being also worn down to the 
extent of 2in. These metal bushes must therefore be renewed, and 
it is strongly recommended that the bearing surface should at the 
same time be largely increased, so as to avoid a recurrence of this 
excessive wear. 

“The Giffard’s patent injectors fitted to the paddle boilers have 
proved insufficient to supply them with feed, partly from their being 
too small, and partly from the uncertainty attending their operation, 
It is believed that too much of the permanent work of feeding the 
boilers is thus thrown upon the donkey engines, which should be 
used merely as auxiliaries, more especially as the donkeys of the 
paddle engines have not proved very effective. It seems desirable, 
therefore, that feed pumps of the ordinary construction should be 
fitted to the paddle engines, in place of the injectors. The new feed 
pumps fitted to the screw engines are reported to have done their 
work well. : 

“ Supports or guides haye been fitted to check the vibration of the 
air pump rods of the paddle engines. 

“T am informed that the in the bunkers have not shown any 
tendency to heat during the voyage to and from America. 

“ Having carefully examined the plates of the bottom under the 
water-line in company with Mr. Rubie, I find that in general very 
little corrosion has taken place, although there are occasional 
patches where the water has penetrated under the paint, and 
corroded the plates to the extent of the one-thirty-secondth part 
of aninch. I did not see a single butt which had started, nor any 
other symptom of the plates having worked in the slightest degree, 
the appearance of the bottom being altogether most satisfactory. 

“It should be observed that, owing to the vessel being merely 
grounded upon a level beach, there was a considerable portion of the 
bottom which could not be examined, more especially as the Great 
Eastern has no projecting keel.” 

So soon as your directors ascertained from the surveyors of the 
Beard of Trade their requirements another voyage to America 
only, and also for a permanency, it became an important duty to re- 
consider their first announcement to send the oie to New York, on 
the 17th October. Although they thongs it within possibility that 
the tide would admit of the ship’s floating so as to coal and equip 
her within the time, they could not fail ‘to see that they would en- 
counter the same hurried confusion ‘that has heretofore proved so 
costly, and that meeting the requirements by the Board of Trade 
for a special voyage only would be but a temporary expedient. 
They knew the importance and risk of imperfect decks, the 
expenses of a temporary adjustment of the screw shaft, and the 
necessity of going into a large outlay for permanent woik on the 
return of the ship, before she could be fairly considered perfect. 

Youndirectors felt that the responsibility was great, either to 
decide for, or against, a voyage under such circumstances, and 
the number of the Board having been reduced by the retirement of 
Mr. Croskey, they determined to propose a conference with the most 
considerable shareholders. The conference was held on the 2nd inst., 
and the following resolutions passed, viz. :— 

“That the ship be put into a state of permanent efficiency, and 
that all current expenses be forthwith reduced to the minimum 
consistent with the safety and interests of the vessel.” 

Your directors at once proceeded to act in conformity with that 
resolution by reducing as far as possible the current expenses, and 
as a necessary consequence they have given notice to the captain 
and other principal officers, that their services must be dispensed with. 
It will now be the duty of your directors to proceed carefully and 
with all possibl y to plete the ship, consistently with the 
requirements of the Board of Trade, and to lay new decks. This 
will involve a very considerable outlay, probably not less than 
£15,000. If the suit against Mr. Russell had terminated in favour 
of the company, as they were led to hope, nearly sufficient means 
would now be at their disposal ; but if it should unfortunately happen 
that - portion of the award can be made good against the com- 
pany, then it will be necessary to obtain additional capital. The 
proprietors will, however, have a noble ship, perfect in all parts, and 
ready to proceed on any voyage in March next.—By order of the 
directors, J. H. Yarss, Sec. 

‘The Great Ship Company (Limited), 
11, King William-street, London, Oct. 12, 1860. 











Soutn Kenstncton Museum.—During the week ending 20th 
October, 1860, the visitors have been as follows:—On Monday, 
Tuesday, and Saturday (free days), 3,654; on Monday and Tuesday 
(free evenings), 3,703. On the three students’ days (admission to 
the public 6d.), 1,280; one students’ evening (Wednesday), 195. 
Total, 8,832. From the opening of the Museum, 1,712,879. 

Frencnh Nava Movements. — We are informed that at a 
Cabinet Council held a few days since at St. Cloud, at which the 
Emperor presided, it was resolved that important works should be 
immediately commenced, to strengthen the fortifications of Cher- 
bourg and Algiers, and likewise that a number of steel-cased frigates 
should be constructed on the model of La Gloire. Admiral Have- 
lin, Vice-Admiral Bouet-Willaumez, and Rear-Admiral Dupony, 
spoke in favour of these measures. ‘There is a report current in the 
naval circles in this country that La Gloire has proved a failure, and 
that during her late experimental trip to yt vt she was ver 
nearly foundering. The decision at which the Government of Lou 
Napol eon has arrived does not, however, support the statement.— 
Army and Navy Gazette. 

Rattway Couision NEAR Manonestrer.—An alarming collision 
took place afew minutes before noon on Monday on the London and 
North-Western Railway, between the Longsight and Ardwick 
station, near Manchester. A passenger train to Manchester having 
stopped at the Ardwick station that tickets might be collected, a 
second train of empty luggage wagons which had been following had 
also to be brought to a stand in the rear of it. Whilst these two 
trains were standing there, a passenger train, which had left 
Macclestield for Manchester at 10,15 a.m., came up, and ran into the 
empty luggage train at a speed of ten miles per hour. The signals 
were on, and why the Macclesfield train was not pulled up in time 


ecessary |"will be a matter of serious inquiry for the railway officials, but the 


only reason assigned at present is the slip ess of the rails, and 
the consequent miscalculation of the driver. The collision was 
severe, the rear carriage of the luggage train being smashed to 
—_ and the engine of the passenger train being thrown off the 
ine. Fortunately the ballast on the line at the point of collision, 
which is a viaduct, is a soft dcep loam, and owing to the depth of 
this loam, and to the fact that the nger engine ran upon a wheel 
of the luggage wagon embedded in it, the train was brought to a 
stand in a distance of about ten yards. The passengers in the 
Macclesfield train were thrown rather violently from their seats, and 
about twenty of them sustained severe bruises about their heads and 
faces, but none of them, it is believed, sustained any fractures of 





bones or other more serious injuries. 





MANSON’S IMPROVEMENTS IN GAS METERS. 
PATENT DATED 28TH Fesruary, 1860. 


Tris invention of Mr. Manson, of Edinburgh, relates to the 
arrangement and construction of wet gas meters in such manner 
as to insure an accurate indication of the flow of gas thro the 
meter, whether the pressure from the inlet be great or small, Under 
one modification, the chamber of the meter in which the measuring 
cylinder or dram is contained is sufficiently enlarged to contain the 

oat, which is by preference of a globular figure. The spindle of 
the float is arranged in an incline direction, its lower extremity 
being connected to one end of a bent lever of the second order, 
which is centred on a stud projecting from the face of the meter 
casing. This bent lever extends out from the main chamber of the 
meter under a vertical partition, and into the front box or compart- 
ment in which the inlet valve is fitted, the spindle of the valve being 
connected to the lever near its centre taken longitudinally. The gas 
passes down the overflow tube into the measuring chamber, and 
away to the outlet in the usual manner. If, now, the water in the 
three compartments of the meter, namely, the interior of the meter 
itself, the measuring chamber, and the front box, is at such a level 
that the valve is just or barely shut, no gas will enter; but on one 
or more burners being lighted, the water in the meter chamb 
on account of the escape of a portion of the confined gas through the 
outlet, The rising of the water in the meter causes a corresponding 
elevation of the float, which opens the valve one Sreaze the gas from 
the main to enter, the influx of gas depressing the water in the front 
box or valve chamber. As further demands are made upon the 
meter by increased consumption, the demand is met by a corre- 
os rise of the float and a proportionate opening of the valve. 

he spindle of the float is inclined, so as to admit of its being 
screwed into and out of the end of the bent lever by means of a key 
inserte | trom above. 

Another ‘mprovement consists in arranging the inlet valve and 
overflow pi'e of ordinary meters in a compartment apart from the 
other chan bers of the meter, so as to make them Sort in per- 
formanc «<r nearly so, to the arrangement first descri 

Und: another modification, the meter is arranged upon what is 
called |e compensating principle, or, in other words, to obtain 
correct measurement irrespective of the water level. On the spindle 
of the drum or measuring cylinder is a segmental wheel, tue teeth» 
which gear alternately with a double rack, the stem of whichis 
carried upwards and centred on a stud. On the stem of the rack 
are two pins frojecting out from the face, and between these pins is 
pendent the free end of a reciprocating bar which is centred on a 
stud fixed in the bent lever connected to the float. The upper end 
of the reciprocating bar is furnished with two pawls which take 
into the teeth of two ratchet wheels arranged above and gearing 
with each other. On the spindle of one of these wheels is a pinion 
or endless screw to convey the motion to the index above for show- 
ing the consumption of gas. The evaporation of the water increases 
the capacity of the measuring portion of the cylinder, but as the 
water decreases the fall of the float carries down the vibrating bar, 
which causes the upper part to vibrate through a larger arc, so that 
the pawls move a greater number of teeth of the ratchet wheels. In 
this manner, as the measuring portion of the cylinder becomes 
enlarged, the index is moved in a corresponding ratio. 

Fig. 1 is an elevation of one modification of these gas meters with 
an open front to show the internal arrangement; Fig. 2 is a vertical 
section, taken at right angles to Fig. 1; Fig. 3 is a front elevation of 
another moditication of a compensating gas meter; and Fig. 4isa 
vertical section. 

Referring to the modification delineated in Figs. 1 and 2, the 
casing A is formed, by preference, of cast-iron, the whole of the 
body being in one piece, the only detached portion being the movable 
front B, which is secured by screws to the body part. The meter 
casing A is divided into two compartments by the diaphragm C, 
which encloses a portion of the front part of the meter, and forms a 
waste water box D. The surplus water in the box D tiows off 
through the tubular opening in the front B, which opening is closed 
by the mill headed screw E. The gas flows into the meter through 
the inlet pipe F, and passes into the compartment or valve chamber 
G. This chamber is open at the lower to the body of the meter, 
as is more clearly shown in Fig. 8 of the com meter, so 
that the water contained within the meter rises to an equal height 
within the chamber. The valve chamber is by preference formed in 
two parts, the upper division being secured in a gas-tight manner to 
the roof of the front part of the casing A. At the junction of the 
two parts of the valve chamber a diaphragm H is formed on the 
lower portion, in which is a circular opening to admit of the e 
of the gas to the body of the meter. The flow of from the inlet 
chamber through the opening in the diaphragm H is controlled by 
the valve I, which is attached to the bent spindle J. The valve 
spindle is carried downwards and bent, so as to pass under the edge 
of the valve chamber G and up to the regulating lever K, to which 
it is attached. This lever is one of the second order; its forked 
extremities are centred on pins, which project out from small lugs 
cast on the diaphragm H. The right-hand extremity of the lever 
K is connected to the stem of the float L, which keeps the yalve 
open when the water is at the proper level in the meter, but if a 
portion of the water be abstracted fraudulently, or it escapes from 
any other cause, the descent of the float closes the valve, and so 
stops the admission of the gas. The maximum height of the water 
within the meter is regulated by the overflow pipe M, which conveys 
the surplus into the lower compartment or waste water box D. e 
gas flows from the inlet pipe into the lower compartment of the 
valve chamber G, and down the pipe M, into the upper part of the 
waste water box D, from which it flows up the curved pipe N into 
the measuring drum O. The arrangement of this portion of the 
meter does not differ from those in ordinary use; the rotatory move- 
ment of the drum causes the pinion P, which is fast to its axle, to 
give motion to the wheel Q, the spindle of which — up through 
the tube R. The rotation of the wheel Q actuates the train of wheels 
arranged behind the indexes 8, which serve to indicate the con- 
sumption on the dial plate T. After the gas is measured, it passes 
out of the drum and away by the outlet pipe U to the burners. 


The modification of gas meter delineated in Figs, 3 and 4 is of the 
compensating class, in which the evaporation of the water is pro- 
vided for by an automatic ar ement of the mechanical details, so 
that an accurate registration of the gus passing through the meter 
is kept under all circumstances of irregularity in the water level. 
The arrangement of the casing A, the valve chamber G, and their 
connected ts, is the same as shown in Figs. 1 and 2, already 
described. The U-shaped stem or spindle J of the valve I is attached 
to the lating lever K, which is forked at the left hand extre- 
mities, and jointed to lugs formed on the diaphragm H. The right- 
hand extremity of the lever K is connected to the stem of the float 
L; the intervening portion of the lever between the stems of the 
valve and the float forms an open frame or obtuse-angled figure. In 
lieu of a pinion, the axle of the measuring drum O carries a 
wheel P, the periphery of which works against two pins fixed in the 
forked ends of the oscillating lever Q. e upper end of this lever 
is fast to a horizontal rocking spindle, which is carried in the pendent 
bracket piece RK that is fast to the roof of the casing A. The 
rotatory movement of the heart wheel P imparte an 
motion to the lever Q, which is communicated to the pendent lever 
8. This lever is arranged at the back of the lever Q, and passes 
down between two laterally projecting pins fixed therein. The lever 
S is fast to a horizontal spindle T, which is carried in | formed 
on the open or bowed part of the regulating lever Q. r 

ortion of the lever S is bent outwards to a curved figure, and 
Jointed to its extremity a pawl U. The opposite end of the spindle 
L carries a second lever V, corresponding to the lever S, excepting 
in the prolongation of its lower part; to this lever is jointed the 
pawl W. Both these pawls rest on the rim of and give motion to 
the crown wheel X, which is fast to the vertical spindle Y. This 

indle is carried at the lower extremity in the horizontal part of 

e bracket Z, which is screwed to the roof of the casing A. The 
spindle Y passes through a hole made in the bracket R, which serves 


— 





ET get 


ae 


ou 





“SEP om, 


Se oe 


PE SA ge Re EE IP NLT LOLOL BE TTS 


270 


THE ENGINEER. 








Oct. 26, 1860. 





as @ collar bearing Tor it. The upper part of the spindle has a pinion 
fitted to it, which gives motion to the indicating train of wheels. 
is part of the mechanism is arranged in the ordinary and well- 
knowtt manner, and therefore is not shown in the accompanying 
*Zravings; nor does it require particular description. The rotatory 
motion of the measuring dfum carries round the heart wheel P, 
which is fast to its axle, and in the position in which it is shown in 
Fig. 3 the periphery of the heart wheel ie moving the lever S to the 
left-hand side by its pressure against the corresponding pin of the 
oscillating lever Q. This motion of the lever Q moves the we 
art of the lever S over to the right, the pawl U, which is resting 


in the teeth of the crown wheel X, consequently moves the wheel 
round to a corresponding extent, and the amount of motion thus 


FiG.i. FiGc.z. 





imparted to the spindle Y is indicated on the dials above. When 
the apex of the heart wheel P has passed the left-hand pin of the 
lever Q, the wheel then acts upon the right-hand pin, which carries 
the lower part of the lever over to the right side; this motion causes 
the lever . by means of the pawl W, to move round the wheel X, 
in the same direction as when acted upon by the pawl U. The 
wheel is thus moved round with a uniform rotatory motion by 
the alternate action of the pawls U and W, and in this manner 
the pawls glide alternately over the teeth of the wheel without 
affecting the action of the one in operation, they being arranged in 
opposite directions, as shown in Fig. 8. ‘The arrangement of the 
levers S and V, and the parts connected therewith, also provide for 
the variation of the water level arising from evaporation or other 
causes. The levers S and V — arranged on the oscillating lever 
Q and the pawls U and W resting oosely on the wheel X, it follows 
that as this lever descends with the sinking of the float, that the 
levers S and V are practically lengthened, and hence take up a 
greater number of teeth than when the float is at the full height of 








the water level. So that with this arrangement, as the water sinks 
below the true water level, and the upper compartments of the 
measuring drum consequently contain a larger quantity of gas, the 
crown wheel is driven round at an increased speed, or with a 
smaller number of revolutions of the heart wheel. In this way the 
quantity of gas passed through the meter is accurately measured and 
indicated on the dials, notwithstanding the gradual diminution of the 
water contained in the meter, this alteration in the water level being 
compensated for by the h arrang t ted with the 
float. With a view of regulating the valve with nicety, it is pre- 
ferred in some cases to have the stem of the float mad: tubular, and 
to come just up to an orifice in the casing of the meter. The tubular 
steam is carried down inside the float, and partially divided at 
about the ceuire of the float in such manner that shot or other 
matters passed down the stem fall through the lateral aperture. 
Care is taken to make the float lighter than is required in practice, 
and when the meter is being adjusted small shot are dropped down 
the stem of the float until it is of the proper weight, the aperture in 
the casing, as shown at a in Fig. 8 is then closed up. With these 
several improvements, the wet gas meter is rendered a far more 
accurate and reliable instrument than those of the ordinary kind. 








IMRAY AND COPELAND'S STEAM HAMMERS, &c. 
PATENT DATED 7TH Marcu, 1860. 

Turse improvements of Messrs. Imray and Copeland, of Lambeth, 
apply to the arrangement of anvils and hammers, so that their 
position is adjusted by hydraulic pressure, and the force of the 
blows given and received by them transmitted through fluid; and 
also to the construction of steam hammers in connection with such 
arrangements. 

Their improved anvil consists of an anvil block, mounted on the 
ram of a hydraulic cylinder containing water, oil, or other suitable 
liquid, and communicating with a pump or an elevated cistern or 
reservoir under pressure, the communication being lated by 
cocks or valves, so that the liquid can be admitted into the cylinder 
to raise the ram and anvil block, or discharged from the cylinder to 
lower them. 

Their improved hammer, whether worked by steam or other 
power, is made in two parts, one a cylinder containing liquid, and 
the other a ram fitted to the cylinder, so that when one part gives 
the blow the other part is subjected to diffused fluid pressure, instead 
of the shock resulting from solid conection of parts. 

The steam cylinder is mounted on a frame, and fitted with a 
piston having a heavy rod tasting through a gland and guide at 
the bottom of the cylinder. The lower end of the rod is fitted with 
a hydraulic hammer, as described, or with a shoe for striking the 
jorging placed on a hydraulic or other anvil below. The parts 
leading to the top and bottom of the cylinder communicate with a 
cylindrical or other slide valve worked by a hand lever or other 








convenient means. When the slide is moved in one direction steam 
is admitted under the piston, and permitted to escape from above the 
piston so as to raise it ; and when the slide is moved in the opposite 
direction the supply of steam is shut off from the bottom of the 
cylinder, and the steam already there is permitted to pass from the 
bottom to the top, so as to impel the piston downwards. The upper 
part opens into the cylinder at some distance from the top, so that 
the piston in rising over it closes it, and cushions against the steam 
retained above it. The lower end of the cylinder has two ports, the 
one close to the bottom for admitting steam to raise the piston fitted 
with a valve, which opens to let steam enter the cylinder, but closes 
against its egress; and the other port which communicates through 
the slide with the top of the cylinder at some distance above the 
bottom, so that the piston descending over it closes it, and cushions 
against the steam retained below it. 
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Fig. 1 is a section of a steam hammer, striker, and anvil con- 
structed according to this invention; and Fig. 2 is a section of a 
portion of the same. a is the framing, which may be either a hollow 
column, as represented in the engraving, or a ribbed girder; 6 is the 
steam cylinder; c, the piston ; and d, the piston rod, which is made 
of large diameter, in order to obtain the necessary weight and 
— and at the same time to occupy considerable space in the 
cylinder under the piston,so that the steam may be worked expan- 
sively for the down stroke; eis the steam slide, which is slightly 
coned and fitted into a case, from which three ports 1, £2, £3, com- 
municate with the cylinder; g is the steam pipe from the boiler; 
and 4, a valve, which can be held down to its seat by means of a 
screwed spindle, and which, when the spindle is screwed up, is free 
to rise, and permit the steam to pass from the boiler, but shuts of 
itself, so as to prevent any return of the steam towards the boiler ; 
the slide e has two notches e! and e®, such, that when it is in the 
position shown in Fig. 1, steam coming from the boiler through the 
valve box A, passes through the notchei, and the port fi, into the 
cylinder, and pressing on the lower annular surface of the piston 
causes it to rise while the steam passes from the cylinder above the 
piston through the ports and the notch ¢2 into the waste steam pipe 
+; but when the slide is turned partly round by a suitable lever k, 
worked by hand, so as to bring it into the position shown in Fig 2, 
the steam from the under side of the piston can pass by the port fs, 
and the notch e?, into the port 3, and thence to the cylinder above 
the piston, where the space is of greater capacity than the annular 
space below the piston, and expanding therein press the piston down- 
wards. The port f3 opens into the cylinder at some distance below 
the cover, so that the piston, in its ascent, after passing the mouth of 
that port, cushions against the steam remaining above it, and the 
port fr is also at some distance above the bottom of the cylinder, so 
that the piston, in its d t, after passing the mouth of that port, 
cushions against the steam left below it, which is prevented by the 
valve A from an ay by the port /!, even if the slide should leave 
that port uncovered; / is a gland for preventing leakage round the 
age rod, and also for guiding it; the lower end of the piston rod 

as a collar projecting all round, and a rounded bottom which 
nearly fits into a cup-shape cavity in the striker m ; n is a ring, free 
to slide on the piston rod, but secured by keys into the mouth of the 
striker, which is recessed so as to receive it; the ring n has a cavity 
ni, with an oblique edge in its inner side, and the piston rod has a 
slight projection all round at the part where that cavity surrounds 
it; the small space left between the rounded end of the oan rod 
and the cup of the striker is filled with oil or other suitable liquid, 
so that when the striker delivers a blow the pressure resulting from 
the concussion is transferred through this liquid to the end of the 
piston rod, and such portion of the liquid as may leak up between 
the piston rod and the ring n is caught in the cavity n!, and when, 
after the blow, the piston rod is raised again with the striker hang- 
ing to it, the liquid flows back from the cavity n! to the cup of the 
striker, to be ready for the succeeding blow; the object of this 
arrangement is to save upsetting and damage to the piston rod and 
parts in connection therewith from repeated concussions, by trans- 
mitting the mene force through a liquid cushion instead of 
through solid material. In the base of the framing there is a 
cylinder 0, fitted with a ram o!, working through a leather collar 
or other suitable packing, and this ram has the anvil block p fixed 
upon it, and is supported at any required height by water forced into 
the cylinder under the ram, or lowered by letting the water issue 
from the cylinder, so that the anvil can be brought to a suitable 
level for the work or tools placed on it receiving their proper stroke 
from the hammer, while at the same time the anvil and ram, being 
supported on a liquid base, the concussion resulting from the blow 
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is transmitted through a liquid cushion to the foundation, which is 
thereby relieved of much of the strain, resulting from the transmis- 
sion of the blow through solid materials. This arrangement of anvil 
can be applied to other hammers, by making the cylinder and ram 
unconnected from the framing, and supplying the cylinder by water 
at sufficient pressure to raise the ram either from a pump or an 
elevated cistern, or by other means, as may be found suitable. 
When this anvil is used in connection with the hammer, constructed 
according to this invention, it is worked in the following manner :— 
A portion ‘< the hollow base of the hammer forms a cistern con- 
nected with the main steam pipe by a branch r from the cistern g; a 
channel 8, with a valve s!, like the steam valve h already described, 
communicates with the cylinder of the anvil, and from the cylinder 
there is a waste cock ¢t. The valve s! being held down by its screwed 
spindle, the condensed water from the steam pipe flows into the 
cistern g, where it is subjected to the steam pressure. On screwing 
up the spindle of the valve s', the water being under pressure passes 
through it into the cylinder and raises the ram, and the valve si 
shuts to prevent the return of any water from the cylinder when 
the anvil receives a blow. When it is desired to lower the ram, the 
valve s! is screwed down, and the stop cock t is opened, so as to allow 
a portion of the water in the cylinder to flow out. 








HOWARD'S IMPROVEMENTS IN HORSE RAKES. 
PATENT DATED 5TH Marcu, 1860. 


In manufacturing that class of horse rakes in which the tines are 
raised from the ground by the depression of a bar upon the extended 
heads of the tines it has been found necessary to support the lever 
handle (when not in action) by means of a catch or spring, or other 
equivalent contrivance, for the purpose of relieving the tine- 
depressing bar from the weight of the lever, or to hold up the 
depressing bar itself by a similar contrivance, in order to keep it out 
of contact with the tine heads, and thereby leave the tines free to 
follow the irregularities of the land over which they are drawn. The 
object of the present invention of Mr. James Howard, of Bedford, is 
to dispense with these appliances for holding up the lever handle or 
depressing bar, and to cause the weight of the hand lever wholly or 

artially to counterbalance the weight of the depressing bar, and 
oe it (when not in action) clear of the tine heads. 
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In the accompanying engraving is shown a sectional elevation of 
a horse rake, constructed according to the presentinvention. It will 
be seen that the lever a, which carries the handle, is cranked and 
jointed to the draught frame 4, by means of a radius rod c, the joint 
in 1 of which forms a moving fulcrum for the levera. The smaller 
fimb of this lever is jointed at 2 to a bent bracket arm d, which at its 
opposite end is securely attached to and carries the depressing bar e. 
his bracket arm rocks on, and is op by, the tine fulcram 
rod f. When, therefore, the lever handle a is pulled down, as indi- 
cated by red lines in the drawing, this bracket arm d will cause the 
depressing bar e to push down the heads or outer ends 3 of the tines 
g, and thereby raise the points of the tines from the ground. When 
the lever @ assumes its normal position the bracket arm d will raise 
the depressing bar e clear of the extended heads of the tines, as seen 
in the Figure. 





Crour.—It was stated some months ago that cases of diphtheria or 
croup had been cured by the amputation of the tonsils, a method 
first proposed and put into practice by Dr. Bouchut. The Abeille 
Médicale now publishes anotiver successful case, which it states to be 
the eleventh hitherto made public, and promises to make known 
several more cases not yet described. It appears certain that this 
operation effectually prevents the formation of any new false 
membranes, and causes the disappearance of those already formed. 


More TRANSATLANTIC STEAMERS.—The Havre papers contain an 
announcement that the long contemplated scheme of French trans- 
atlantic steamers is on the high road to realisation. There are to be two 
lines running respectively between Havre and New York, and Havre 
and Martinique. The project has received the sanction of the Go- 
vernment, which has assigned the charge of forming the company 
to the responsible hands of Messrs. Periere, the leading bankers of 
Paris. It is thought the ee will now proceed without delay. 
Much of the fresh impetus which the project has received is due to 
what is thought to be a more encouraging aspect of the traffic be- 
tween Havre and this port. The figures furnished as illustrating 
this improvement are as follows :— 

FIRST SIX MONTHS OF 1859. 
Passengers from Havre .. .. «+ «+ «+ «« 1,279 
Passengers from New York .. «. «+ «+ =: 600 
Specie List from Havre © 06 cc co ce Gee, C0eD 
Specie List from New York .. . .. dols. 9,137,700 
Freight from Havre (tons) .. «+ «+ «+ « 7,050 
FIRST SIX MONTHS OF 1860. 
Passengers from Havre .. .. «+. ++ + 2,285 
Passengers from New York oc ee 2,536 
Specie List from Havre .. .. .. ++ dols, 1,576,300 
Specie List from New York .. .. ++ dols. 11,805,430 
Freight from Havre(toms) .. «+ ++ s* * 8,152 
It must be confessed the improvement thus indicated is hardly suffi- 
cient to found very sanguine expectation of profit from an extension 
of the means of transportation. During the first period for which 
the statistics are given, the business, so far_as the steamers are con- 
cerned, was conducted by the Arago and Fulton, and Mr. Vander- 
bilt’s vessels. During the latter period two fresh competitors entered 
the lists—namely, the Adriatic and the Illinois, the former one of 
the most ious and popular of steamships; the last named com- 
ing well in speed and comfort with any previously upon the line. 
Feey evidently the traffic, which, so far as passengers bound to 
Europe is concerned, has declined, must be far less remunerative 4 
each vessel than heretofore; and, as evidently, a moment whic 
demonstrates this fact is most inopportune for the inauguration of 
more extended competition. The American shipping now on the 
route is more than able to transact the business, and in the new 
commercial policy of France and England will be enabled to do so 
with increased profit. Possibly the Parisian capitalists may yet 
discover this fact, and abandon so unpromising an unde ond 
New York Times, 
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NEW MOTIVE POWER.—LENOIR’S 
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Tue division of labour is one of the first necessities of modern 
industry, and little by little it has been introduced to our domestic 
economy. Already every house is supplied with water, and many 
houses with light, to obtain which it is simply ay to turn the 
tap of the pipe of water or gas, as the case may be. We have long 
had the electric clock to indicate with the precision of the most 
perfect chronometer; and now we have an inventor bringing into 
action this gas which furnishes our light, and this electricity which 
tells us the hour, and joining both for a production of a new motive 

wer. There are many, and even domestic, manufactures in which 
Pris not possible to make use of a steam engine, and where, in con- 

uence, it is necessary to have recourse to manual power—the most 
expensive of all powers—where this new machine, from its simplicity 
of action, and the readiness with which it may be put into operation, 
will be found of considerable service. 

Without boiler, without fuel (in the ordinary meaning of the 
word), without a chimney to promote a draught and to conduct 
away the products of combustion, this machine, no doubt, starts 
with many advantages. 

A machine placed in a corner of a room, of a size proportionate 
to the force intended to be ery the pipe which brings into the 
manufactory the gas which lights it, a little electric pile on a 
bracket against the wall, a little water supplied by the water com- 
pany, and — yg air, and we have all that constitutes the 
moving power of M. Lenoir. The machine itself is little more than 
an ordin horizontal engine; but instead of being brought into 
operation by the expansive force of steam, motion is produced b 
the combustion of a mixture of gas and atmospheric air; and this 
combustion is brought about by the action of an electric battery, so 
that instead of steam, air is introduced alternately on each side of 
the piston. This air, if air it can be called—for it is atmospheric air 
mixed with ordinary gas—is heated and expanded, after it is intro- 
duced into the cylinder, by the combustion of the gas which it 


ee 





contains, the gas being ignited by a spark from the battery. The 
poles of the battery penetrate the cylinder at each end, and the | 
circuit alternates accordingly, as the mixture of air and gas is | 
introduced to the one or the other side of the piston. 

The illustrations annexed will enable our readers readily to under- 
stand the construction of this machine. A, entry for the air; G, 
entry for gas; C, cylinder; P, piston; E, water; T, T, valves; | 
F, p, positive pole of the battery; F,n, negative pole; ff, 7S”, | 
wires putting successively in communication f/, f’. ‘The gas is 
brought to the valve by the pipe G, and the air by the orifice A. 
This orifice is closed at the proper moment by a self-acting cap. 
One of the poles of the battery—the negative pole, for instance—is 
in constant communication with the cylinder by the wire F,n. The 
positive pole is in communication by the wire F, p, with a metallic 
rod a, 4, fixed on the framework of the machine, from which it is 
insulated by some non-conducting material. Above and parallel 
are fixed, in the same way, two shorter rods c, d, and c’, d’, insulated 
the one from the other, as well as from the frame which supports 
them. The electric circuit is made and broken alternately by the 
movement of these rods, which are operated upon, as may readily 
be seen by a glance at the engraving. e should have stated that 
the wires are insulated from the cylinder, through which they pass 
by pais through small glass tubes. 

his machine has excited great attention in France. It has been 
for some months regularly at work in the establishment of M. Le- 
veque, 85, Rue Rousselet, at Paris, and its economy and simplicity 
are vouched by the highest authorities there. 











TION OF GAS. 
PATENT DATED 18TH FeBruary, 1860. 


ACCORDING to this invention, patented by Mr. Henry, of 84, | 
Fleet-street, gas for lighting is produced by injecting steam into in- | 
candescent fuel, and may be obtained in apparatus contrived also | 
for producing gas for heating. In this apparatus it is proposed 
to apply the method of injection, in which air is forced in by means 
of a steam jet blown into the mouth of a pipe provided with bell or | 
funnel mouths; the combined air and steam in turn producing | 
another current and drawing in the air through an inner cone, by 
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which means a strong inflowing current is obtained. The arrange- 
ment of furnace preferred is shown in the accompanying engraving, 
Fig. 1 being a transverse vertical, and Fig. 2 a horizontal section. 
The lower part A of the furnace is constructed of fire brick, or other 
refractory material, and the upper part A! of iron, kept constantly 
surrounded by water, for which purpose a sheet-iron water casing or 
jacket E may be used at this part, communicating at the bottom 
with a feed pipe, which keeps it continuously supplied with cold 
water, and at the top when the apparatus is used for producing gas 
for heating with the generator, to which the steam that it produces 
o g 
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is carried off; but when the apparatus is used for preducing gas 
for lighting only, this part E communicates with the pipe for inject- 
ing air into the furnace, to which it supplies a jet of steam direct. 
Both the upper and lower parts of the furnace are charged with 
fuel, the lower A completely, and the upper A' only up to a certain 
height ; fuel is admitted through a hopper or feed box B, having a 
ned from without, after the hopper 
has been filled, and its cover D closed, so that the fuel may be fed 
in without opening the interior of the furnace direct to the atmo- 
spheric air. G is the pipe for injecting or blowing in air; this pipe, 











when the furnace is bined with a g » may be placed and 
branched off in such a manner as to supply air both to the furnace 
A, A', through the pipes F, and to the generator, through a pipe not 
shown. F, F, are the pipes leading from G, and bringing the air or 
draft into the furnace A, A!; air is not injected into the fur- 
nace vertically, but through openings, such as at I, which lead into 
the ash pit or part J below the fire a, through horizontal pipes 
or pa: h. The ash pit J is closed by a regter J, which may 
be withdrawn from without for the ash pit to drop, in order to be 
removed and emptied. The communication between the furnace and 
the fireplace of the boiler or the meter purifier, or where 
the gan ta to bo consumed Gr sestieall an Git ean on can be 
closed by a valve m; when required, a tube K is provided for carry- 
ing off the gas into the atmosphere when the a us is to 
started, or the draft increased or otherwise; but during the ordinary 
operation of the furnace, this tube is kept closed oy a valve z; one 
or more tubes u are employed for injecting steam into the furnace 
and into the heart of the fuel when desirable. In order to effect an 
intimate admixture of the gases produced in the furnace with atmo- 
spheric air, and to bring them into the fireplace of the g tor or 
other part, to be there consumed for heating purposes, the gases 
may be caused to pass through the cylindrical or conical tube or 
passage R, and expand in a cylindrical, conical, or tubular chamber, 
and thence pass through horizontal ch ls to the firepl of the 
generator, or place where they are to be consumed ; and as they pass 
along they are brought into contact and intimately combined with 
atmospheric air ing through orifices in a chamber, into which 
the air is forced by the injecting or blowing-in apparatus before re- 
ferred to. When the furnace A, Ai, is used for producing heating 
gases only, the fuel in A is consumed upon the fire bars a, combus- 
tion being assisted by draughts of atmospheric air, forced in by the 
injection apparatus; the carbonic acid produced becomes converted 
into oxide of carbon as it passes through the layer of non-ignited 
fuel above, that is, in the upper part Aj, and carbonised hydrogen 
and oxide of carbon are obtained from the decomposition of the 
steam injected into the furnace, and into the heated and partially 
ignited fuel. 

Mr. Henry states that the gas produced by employing this appa- 
ratus, and by suitably applying the action of steam, is an excellent 
gas for lighting purposes; that it may be obtained in considerable 
quantities, and has special illuminating properties. When the 
furnace is charged with fuel to the required height, and ignited at 
the lower part (the upper part being unkindled or “ black”), and 
oxide of carbon is produced as described, the inventor proposes to 
inject steam through the tube U, either in its ordinary state, or in a 
superheated and dry condition, and to bring it in contact with the 
incandescent fuel by conducting it through a tube surrounding the 
furnace, and provided with mouths, oritices, or nozzles. This in- 
jection of steam is complementary to the mode described of supply- 
ing air, and is an arrangement applicable to apparatus for producing 
gas. The steam may be superheated by causing it to circulate 
around the furnace in flues, or by conducting it in pipes into the 
boiler furnace, or otherwise. The steam pipeshinay be so arranged as 
to admit steam through two taps, for example, supplying ordimary 
or superheated steam as desired. The steam should be injected in as 
divided a state as may be, so that it may act upon the incandescent 
fuel at as many points as possible, and on coming in contact there- 
with it will be i diately di posed, and will produce hydrogen 
and oxyde of carbon, the combustion of which, with hot air, will 
yield very elevated temperatures, much beyond those obtained by 
oxide of carbon alone. The steam so admitted into the incandee 
scent fuel increases the volume and richness of the gases, and allows 
of the temperature being regulated at pleasure. The steam should 
be injected within the furnace and at the sides in such manner as 
to act upon the incandescent fuel at a certain height, not at the 
upper or lower parts of the mass, but at the centre of combustion. 
If the steam were admitted into the fuel at the lower part, it would 
excite combustion at first, but this activity would not be continuous, 
and the fire would soon be damped, and eventually extinguished ; 
moreover, the fusing of scoria would be prevented if the steam werg 
admitted into the fuel at the upper part, the gases would be saturated 
with moisture, and on reaching the part where they would have ta 
be consumed, would burn badly, and often not at all. Resins, tara, 
and other similar matters may be added to the fuel to increase the 
yield and richness of the gas. The gas may be led off through the 
tube R, or through a pipe or pipes or passages branching from or 
communicating therewith into a purilier, or other receiver of gas. 














Tue Deatn Rryc.—A gentleman who had a few days ago pur- 
chased some objects of art at a shop in the Rue St. Honoré, was 

gaged in examining an ancient ring, when he gave himself 
a slight scratch in the hand with a sharp part of it. He con- 
tinued talking with the dealer for a short time, when he 
suddenly felt an indescribable sensation over his whole body, 
which appeared to paralyse all his faculties,and he soon became 
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so seriously ill that it was y to send for 
a medical man. The doctor immediately discovered svery 
symptom of poison by some mineral substance. He applied 
strong antidotes, and in a short time the gentleman was in a 
measure recovered. The oy in question having been examined 
by the medical man, who had long resided in Venice, was found ta 
be what was formerly called a death ring, in use in Italy when acta 
of poisoning were frequent about the middle of the 17th century. 
Attached to it inside were two claws of a lion, made of the sharpest 
steel, and having clefts in them filled with a violent poison. Ina 
crowded assembly, or in a ball, the wearer of this fatal ring wishing 
to exercise revenge on any person, would take their hand, and when, 
pressing it the sharp claw would be sure to inflict a slight scratch om 
the skin. This was enough, for on the following morning the 
victim would be sure to be found dead. Notwithstanding the man 
years since which the poison on this ring had been placed there, i 
retained its strength sufficiently to cause great inconvenience to the 
gentleman, as stated. 


Tae Great Eastern.—Direcrors’ Rerort.—Its most im- 
—- feature, in so far as our readers are concerned, is the extract 
rom the reprint of the Board of Trade Surveyors, to the effect that 
the bearings of the screw shaft have been worn away to an enormous 
extent. Not only are the gun-metal and lignum-vit# worn entirely 
through, but the iron blocks supporting them are ground down 
several inches—two inches the report say, but this is within the 
truth even in respect of the bed; while the report says nothing of 
the wear of the shaft itself, which has of course suffered also. The 
truth is the wear of the surfaces has been so great that the shaft is 
supposed to have dropped seven-eighths of an inch per day during the 
last few days of the homeward voyage from America! Had the 
ship remained only a very few more days at with the same wear 
going on, she would have knocked her propeller to ,pieces. Now, 
what is the cause of all this? Simply this: when the ship was 
built, soft metal bearings for the screw shaft were fitted by Mr. 
Scott Russell. With these bearings the ship steamed from the 
Thames to Portland, from Portland to Holyhead, and from Holy- 
head to Southampton, without any injurious wear whatever taking 
place. While the ship was at Southampton, however, the very 
clever people who have man the ship so admirably during the 
ast twelve months conceived the opinion that the screw bearings, 
ike so many other parts of the ship, needed their intelligent stud 
and their fadicious improvement, and ultimately resolved to pull 
them out and substitute others for them. Those others were 
devised, we are told, by a director, Mr. D. Gooch, who, being well 
informed respecting locomotive engines, must of course be great on 
screw propellers, and who, as the report shows, sagaciously adopted 
two-inch gun metal, “stripped” with Jignum-vitew, for the huge 
iron shaft to run in. The result the reader knows, and for it the 
shareholders a . doubtless abundantly grateful.—Mechanics’ Maga- 
— tuis be possible? No one is better acquainted with 
the valuable rroperties of Babbitted bearings than Mr, Daniel 
Gooch.—Ep. E.} 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents, 





STEAMSHIP RESISTANCE. 


Stvn,—When a “ Mentor” in the science of steamship oa 
steps forward to teach the tyros in the art, he ought to be wel 
“read up” in what has been done by his predecessors, to be per- 
fectly ab!e to answer every problem placed before him, and to enforce 
the fruth of his theory by numerous well-authenticated experiments. 
If we raay judge by the argaments employed by “C. G. G.,” he is 
evidently a “Bourbon” in the discussions that have taken place on 
fluid sodletenes; having “ learned nothing” that is of any assistance 
to establish the theory on a permanent basis; or “ forgot nothing ” 
of the now obsolete arguments that have been repeated over and 
over again in the columns of Tre Exarineer, and every other 
scientific periodical. At ~~ rate he is evidently a master of the 
language of diplomacy; his letter may mean everything or nothing, 
he may mean to enlighten us on the subject, but to me his commu- 
nication has the appearance of a well-known hydraulic machine, a 
damper to making any progress in the science of fluid resistance. 

To elicit some useful and practical data from such a chaperon, and 
test his knowledge of the sciences in connection with steam naviga- 
tion, let him give to Mr. Spencer (the originator of this discussion) 
the minimum power to propel a steam- vessel 20 miles per hour, the 
effective pressure in the cylinder:, and to illustrate his theory of the 
lever, the most useiul length of stroke, the requisite velocity of the 
piston, and what he conceives to be the actual resistance 
encountered by the midship section of the Leinster, assuming the 
data given in the 245th number of Tue Exorneer as correct ? 

Perhaps he may be better acquainted with the lines of the Pioneer, 
as several of that class have been built in private establishments. 
Does he think the form of this vessel perfection? Or whether he 
thinks 1,192 indicated horse-power a minimum to propel that vessel 
11°36 knots per hour? Or 1 would accept it as a very great favour 
if he would illustrate his theory of the lever by the fifth experiment 
of the Flying Fish in connection with the first trial of the Pioneer, the 
data being as follows :— 

Velocity of Length of Pressure in Velocity of 
Vessel, Stroke. Cylinders. Piston. 
Pioneer ... 19°09 ... 30 in. ... 95,988lb. ... 6°83 
Flying Fish 1892 ... 27in. ... 94,8051b. ... 5°12 


In these trials we find that with a shorter crank and the same pres- 
sure in the cylinders, an equal speed of vessel has been :.a/ntained; 
or, in other words, 877 indicated horse-power in tie blying lish has 
the same propelling power as 1,192 in the Pione:r. © U. G. G.” will 
now perceive that the Miranda is not the only vessel that illustrates 
the truth of my theory, * the constancy of work perforncd,” end 
the amount of mechanical effect proportional t» the ‘orce employed. 
If “C. G. G.” had the slightest particle of faith in his theory the 
data of the Algiers, Desperate, Rattler, Duke of Wellinzton, Pera, 
Candia, Simla, Bremen, and fifty others, would have been amply 
sufficient to have proved the fallacy of mine. 

To prove the truth of his theory of the lever—not at rest, but in 
motion—he can find in the Admiralty data a length of stroke vary- 
ing from 9 in. to 48 in. ; in the data supplied by the ‘British Asso- 
ciation a length of stroke as high as 9 ft., and in the Great Eastern 
14 ft. One actual performance of a steam-vessel would produce a 
greater conviction of truth than one hundred assumed examples. 
Again, will my Mentor favour me with his reading of Sir Isaac 
Newton’s theory of fluid resistance, and his solid of least resistance, 
contained in the Lemmata and Scholia to the 87th proportion of 
his immortal Principia, and then show its application in connection 
with the Flying Fish (after lengthening the bow) and the Meteor 
battery ? 

it “C. G. G.” would concisely state his own theory, leaving me to 
state mine, bis honesty of purpose would be better appreciated ; as 
it is, I am afraid your correspondent would rather that the theory 
of fluid resistance remained in statu quo. 5 

Allow me to admit my shortsightedness in not perceiving the 
possibility of the Miranda to be propelled at a greater rate (7-85 per 
cent.) than the velocity of the propeller. I can only see an error in 
ascertaining the pitch of the scr-w. If “C. G. G.” admits it as a 
fact, it is more than practical men can believe. In conclusion, will 
any of your correspondents give me the reason why Watv’s rule for 
the best working velocity of the piston is so greatly departed from 
in marine engines; applic to the Pioneer the velocity of the piston 
would be 163 ft. per minute, my own private opinion being that 
150 ft. would be amply sufficient ? i. ARMSTRONG. 

Oct, 23rd, 1860. 





Sir,—I am exceedingly obliged to Mr. Armstrong for the high 
opinion he has formed of my judgment and analysis; also for the 
trouble he has taken to tabulate the values ofn + Lin juxtaposition 
with his own formula, and the other two accepted ones c ntaining 
Vs. My own opinion is that we ought rather to look for the cause 
of this decrease or increase of the exponent n + 1 following the de- 
crease or increase of the velocity of the piston to the variation of the 
resistances, viz , to the resistances increasing with the velocity, for 
when uniform motion is attained we have 

prs . 
Where v and V are not equal, therefore, p is not equal to F, but when 
v= V then 
p=F=aV,. 

Seeing this I cannot conclude that the velocity of the piston must 
be dispensed with. Again, if the value of n -- 1 decreases with the 
velocity of the piston, and is regulated by that velocity alone, it 
would appear that, nearer the velocity of the piston approaches zero 
tha more economical would be the working of the ship; and if this 
law of decrease be followed down to nothing, we should arrive at 
the maximum of efliciency and economy: certainly we should con- 
sume no coal when v becomes zero, but the elliciency of motion will, 
in this case, become rest, which is absurd. 

That there is a greater elliciency at low than at high velocities is 
beyond dispute, and it is for experiment to decide the mininium limit 
to which this reduction in speed of piston can be carried. A few 
judicious experiments with a steam engine on land would settle this 
matter completely, and would only require a small engine with a 
heavy fly wheel attached; so thai, to produce a high velocity in the 
fly wheel would require a considerable pressure on the piston, 
making the maximum and minimum limits of pressure, say, from 
100 1b, to about 2 Ib. on the square inch. 

Your correspondent “ C. G. G.” states that my “calculations are 
most seriously disturbed when taking into account the slip of the 
respective propellers.” ‘To this I say not at all, as all resistances or 
losses owing to slip are included in the exponent w, and if we require 
the effects of slip, we have only to represent the slip by s, and the 
other parts of w by ¢, and we have 

t+s=w 
He also seems at a loss to understand how momentum, friction, slip, 
&e., can be expressed in powers of V, multiplied into a. Not to 
multiply terms in an illustration, let us suppose n + 1 posed of 


THE ENGINEER. 


Ocr. 26, 1860. 








If“C.G. G.” will fix the values of all items composing the ex- 
ponent n + 1 excepting that which is due to the resistance offered by 
the water to the ship’s motion, or if the said values be in terms of 
pounds pressure on the piston, then the exponent of V due to water 
resistance may be found in a similar manner to 7 in equation (11). 

“Cc. G. G.” says I have not proved “the exponent of the velocity 
at which the resistance to the motion of a steamship varies.” I 
have taken the data given by the Admiralty, and from it believe I 
have proved that the resistance offered by the water is much less 
than the square, or else the power is much less than the cube; if not 
so, let your correspondent show where the error lies. 

If all the resistances offered to the propelling ponte are found to 
vary at a much lower rate than Vs, it would be folly to expect that 
the simple fluid resistance should vary at a higher rate than the 
aggregate. Hence it is clear, to me at least, that the cube theory is 
false. 


Let > = the pounds pressure on the piston absorbed by friction 


5 
— air-pump and momentum of the moving 
parts of the engine and machinery ; 


5 = the pounds pressure on the piston absorbed by resist- 
ance of the air. 
£ = the pounds pressure on the piston absorbed by in- 
efficiency of the propeller ; 
Then (p — ?-#z —2)o= 58 pv 
the value on these assumptions left as efficient power in propelling 


the ship through the water only. Therefore by equation (3), (p. 240 
of THE ENGINEER), we have 


58pv=aVvett 
a¢i= log. (‘58 p) + log. v — log a 
log. V 


(12) 





and 


Applying this formula to the Algiers, we have by the table on the 
same page, as just mentioned in my letter of October 8th, 
+1s log. (-58 X 211116) + log. 2-91 — log. 1053 
- sa ans log. 15°21 ein 
= 2-189 

Let it be understood that m + 1 is not to represent the aggregate 
resistances to the propelling wer in this particular case, but to re- 
presen! the paws absorbed in overcoming the fluid resistance alone 
at the vel «hd 15-21 feet per second, therefore, 2-189 — 1 = 1°139, 
hence it would appear that the fluid resistance varies as V1, and 
if friction slip, momentum, resistance of atmosphere and working of 
air pump did not exist, we should have 

pv =av"t! — qynw 

The values assigned to friction, momentum, &c., in pounds pressure 
on the piston are, as near as my knowledge of the working of steam 
engines admits, and some of them are based on a long series of 
observations, but it remains to be ascertained, ae, what 
the actual values are in each particular : 

If any of your correspondents are not Satisfied with the values 
here given to friction, &c., let them substitute their own estimates, 
when the exponent will be found not to vary very widely from the 
one I have just deduced. T. B. 

London, October 24th, 1860. 





Sin,—I perused with pleasure the letter of your correspondent 
“ G. G. G.,” which appeared in the last number of Tue Enainzrr, 
under the head of Steamship Resistance. 

His remarks on the letter of your correspondent “ T. B ,” which 
appeared in the previous number, are just and pertinent; and I hope 
that “ T, B.” will see that he loses his labour in trying to adapt his 
theorem to suit all classes of your readers, before he has convinced 
any one of its truth. 2 

“'T. B.'s” elegance of expression seems, however, to have imposed 
upon your correspondent “ R. A.,” who seems to be a man by himself. 

Since “ T. B.” has failed to deduce from the experiments made by 
the Admiralty the law that exists between the velocity of a ship and 
its resistance, I beg to lay before your readers a method of doing so 
which is sometimes used in like cases. 

Let V represent the velocity of a ship, and 
R the corresponding resistance ; 
v a less velocity of the same ship, and 
r the corresponding resistance. 

It is required to determine what are the powers of v and V to 
which r and R are respectively proportional. 

Let n denote the required power. ‘Then, by the question, 

Vr: F332 Bers 
or me 
ve R 
And this expressed logarithmetically is 
n X log. 2 = log. ” 
" if v s R 
Dividing by log. + we have 
log. r — log. R 
= log.” + log. 2 = 8 98 
eSB TS OF Y= tog. o— log. V 

The values of R, r, V and »v, are given in a table deduced from 
experiments made by the Admiralty, and published in Tue Enor- 
NKEER of the 12th inst. Let the Flying Fish be the ship taken, and 
it will be evident that the pressure upon the piston multiplied by its 
velocity, and the product divided by the velocity of the ship, will 
give the resistance where friction, &c., is disregarded. Proceeding 
in this way, we have from experiment Nos. 4 and 7— 

v = 16°76 and V = 19°60, r = 1891°8 and R = 3256-9 
log. 1891 8 — log. 32569 1-292256 — 1-224274 
whence ® = jo9 16-76 — log. 19°60 ~ 3512804 — 3276875 
= 35 nearly. If the friction, slip, &c., may be pict represented by 
a per centage of the power, this result is not by it. 
Holyh 22nd October, 1860, Joun Paton. 





COAL-BURNING LOCOMOTIVES. 
Sir,—Permit me to offer a few remarks on this subject. The con- 


sumption of smoke is not the difficult job many persons seem to | 


imagine in locomotives; of this I have daily proof on a large rail- 
way with which | have something to do, but which shall for the 
present be nameless, The smoke is consumed without any difficulty, 
and that from very smoky coal, too, [ will show how, 

At the first introduction of coals on the railway instead of coke, 
nearly every plan was tried which could be titted to the existing 





w +s, then 
p=aVe +f 


and suppose p, to represent the pounds pressure on the piston neces- 
sary to overcome the effects of 7, then 

pyv—pe=aVie/ =a Vo 

Vi 
and oe 
°(p—P) 

and f may be found by the assistance of logarithms in a similar 
manner ton + 1. ‘ 

It is by no means to be understood that the values composing x 
aresupposed constant for all values of V, since this can never be 
true; yet it matters not whether we have them constant or variable, 
they can be found if required in the manner just stated. 





, such as step grates, brick fire bridges, scoop deflectors, &c. 
All these have been abandoned one after the other, and the following 
simple plan been adopted with the very best results :— 

At each side of the fire-box a few air holes have been made 
by inserting short pieces of flue tubing, properly ferrulled, 
about an inch and three-quarters diameter; a powerful steam 
jet is placed in the chimney under the control of the driver; 
and one important rule is observed by the firemen, that is, never 
to feed while standing at a station when it is possible to avoid 
it. I have travelled for hours on these engines without any 
more smoke than just enough, at the worst, to slightly discolour the 
steam, and such a thing as smoke while the engine is at a station is 
unheard of, Mr. W. Williams makes many objections to the use of 
tubular boilers for coal, which 1 think are not borne out in practice. 
At least, in the locomotive where there is an intense draught, I 
have repeatedly observed that the flame which, just before the blast 





is turned on, is of a lurid red colour, and completely fills the fire- 
box, is, as the drivers say, “cut down on the coals” the instant 
the blast commences. There can be no term more expressive of what 
actually takes place than this. It is just the difference between the 
flame of an Argand lamp before the chimney is put on and after- 
wards. I am quite convinced that it is quite practicable to consume 
every particle of gas in the fire-box, even if it was much smaller 
than it usually is, under the influence of a good draught. I am sure 
many will corroborate what I say as to the “ cutting down” of the 
flame, and I feel quite sure that in those instances where Mr. 
Williams says he has seen flames 30 ft. long, a powerful draught 
would have reduced them to almost one-fourth of this, the intensity 
of the flame being increased in the same proportion. V.P. 
October 22nd, 1860. 


BOTTOM tv. SURFACE TELEGRAPHY. 


Sir,—I regret to  : that I consider “ H. K.’s” replies anything 
= ns 3 I, therefore, am not yet an advocate of surface 
telegraphy. 

our correspondent quotes Mrs, Somerville. I have yet to learn 
that that lady is an bana ke on any physical question. She is 
evidently grossly ignorant of the physic: graphy of the sea. 
Let him study Maury, Ansted, Johnstone, and other modern autho- 
rities. Errors of jud t, false impressi and incorrect conclu- 
sions, are pardonable, but ignorance is inexcusable. I append some 
extracts for his instruction and the information of your readers :— 


From Ansted’s “ Geological Gossip,” p. 36. 

“Omitting for the present any special consideration of the sub- 
sidiary waters, let us confine our attention to the main body of the 
Atlantic. Its waters are well known to be exposed to great disturb- 
ances of various kinds. They are subject to the semi-diurnal tidal 
wave in its ebb and flow, to other waves similar in appearance but 
really only heaving the water upwards and sinking it downwards, 
and to those streams and currents which affect limited portions of 
the water, and which resemble rivers passing quietly on through 
tide and storm, ceaselessly performing their course, and always 
effecting their purpose. 

“The tide-wave in the Atlantic is a@ movement in mass of the whole 
body of the water, which advances from the south towards the north, 
during a period of six hours, producing a total average rise of a very 
few feet, and then retires southwards again at the same rate, and to 
the same amount. Simple as this statement may seem, only con- 
template for a t the grandeur of the result. All the water of 
this vast trough, 7,000 miles long and averaging 2,000 miles wide, 
being at one moment still and at the next starts majestically into 
motion, and, as if endowed with life, presses onward, and by slow 
degrees lifts up its whole mass, till after an hour it is some four or five 
inches above its original level. Hour after hour this continues, till 
after about six hours have elapsed a maximum in height is reached, 
and the whole water raised in open ocean some three feet. The 
advancing wave is then checked and stops, and soon becomes a 
receding wave at a similar rate. Twice in every twenty-four hours 
does this marvellous alteration of level occur; and as it affects the 
whole body of the waters, its results near shore are greatly affected 
by the narrowness of the channel and its form, so that the elevation 
of three feet is in some places multiplied into 70, and in others reduced 
so as not to be observable. . . . . The tide-wave, though one 
of the most interesting and difficult to follow of the Atlantic pheno- 
mena, is notpof course, contined to the Atlantic. 1t seems to originate 
in the vast body of open water in the Pacitic, and is then forced 
onwards into the modifications just described, owing to the form and 
limit of the channel it affects. . . . . The Gulf Stream, where 
it issues from the Gulf of Mexico, is not more than thirty miles 
wide, and is believed to be somewhat less than 400 fathoms deep. It 
proceeds northwards, expanding and shallowing as it goes. At first 
it moves at an average rate of about five knots an hour, and, truvel- 
ling northwards and eastwards, is turned across the Atlantic, just 
grazing the banks of Newfoundland. . . , . Whilst a current 
of warm water crosses from the Gulf of Mexico to the shores of 
Northern Europe, another current of water comes stealthily along at 
a considerable and increasing depth from the hardly-melted winter ice 
of the Arctic circle towards the equator. This polar current passes 
below, and crosses, far out of sight, the Gulf Stream; but before 
doing that it has had time to cool down the eastern shores of 
America, and render the contrast between them and the European 
land in the same latitude more striking.” 








From Maury’s “ Physical Geography of the Sea,” chap. I. 

“ There is a river in the ocean. In the severest droughts it never 
fails, and in the mightiest floods it never overflows. Its banks and 
its bottoms are of cold water, while its current is of warm. The 
Gulf of Mexico is its fountain, and its mouth is in the Arctic Seas. 
It is the Gulf Stream. ‘There is in the world no other such majestic 
flow of waters. dis current is more rapid than the Mississippi or the 
Amazon, and its volume more than a thousand times greater. . . . « 
While the Gulf Stream is running to the north from its supposed 
elevated level at the south, there is a cold current coming down from 
the north, meeting the warm waters of the Gulf midway the ocean ; 
it divides itself, and runs by the side of them right back into those 
very reservoirs at the south to which theory gives an elevation 
suflicient to send out entirely across the Atlantic a jet of warm water 
said to be more than 3,000 times greater than the Mississippi river. 
This carrent from Baffin’s Bay has not only no trade winds to give 
it a head, but the prevailing winds are unfavourable to it, and for a 
great part of the way it is below the surface, and far beyond the pro- 
pelling reach of any wind. And there is every reason to believe 
that this, with other Polar currents, is quite equal in volume to the 
Gulf Stream. . . . . Nay, more, at the very season of the year 
when the Gulf Stream is rushing in greatest volume through the 
Straits of Florida, and hastening to the north with the greatest 
rapidity, there is a cold stream from Baflin’s Bay, Labrador, and the 
coasts of the north, running to the south with equal velocity. . . 
Assuming the maximum velocity of the Gulf Stream at five 
knots, and its depth and breadth in the Narrows of Bemini as before 
the vertical section across would present an area of two hundred 
millions of square feet moving at the rate of seven feet three inches 
per second.” 

All those deep-sea cables that have hitherto proved unsuccessful 
have failed in shallow water. Surface telegraphy cannot avoid this. 

I must still class “H. K.” with the young lady who proposed 
super-marine cables, and the gentleman who suggested that they 
should be suspended from balloons. 


19th October. Borrom. 





COLOUR VISION : GOVERNORS. 


Srr,—Permit me to suggest (not for the first time) an explanation 
of phenomena such as those seen by Mr. Hunter, somewhat different 
from that given by Mr. Brown in your issue of 19th inst. It is well 
known that the pupil of the eye contracts and enlarges to modify the 
quantity of light entering the eye. If the retina is\so constituted as 
to atlord distinct vision through a certain range of intensities of the 
light actually reaching it, the action of the pupil, in diminishing the 
quantity of stronger light, and in increasing the quantity of weaker 
light admitted, will evidently extend that range in both directions, 
as regards external light. I think there is a second accommodating 
power in or i liately ted with the retina itself. The pupil 
accommodates itself for the entire eye, but there is no doubt that the 
component parts of the retina + tenes or transmit impressi ns in- 
dependently of each other; and | do not think it hard to believe that 
each part bas an independent dating power similar to the 
general accommodating power of the pupil, and similarly extendin 
the range of sensitiveness of the retina. I wish to give an idea 
something different from “ fatigue, or weakening of the sen itiveness, 
due to over-excitation” (implying imperfection). The accommo- 
dating action is, in many cases, almost instantaneous in either direc- 
tion, which could hardly occur were it an effect of fatigue; besides, 
there is a separate additional effect often discernible, which is plainly 
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due to fatigue. It was suggested by Young, in the beginning of the 
century, that the retina was made up of three kinds of elementary 
nerve-points; one kind appreciating violet light only, the second 
green, and the third red (not blue, yellow, and red, so often named 
as the primaries without sufficient grounds). If we suppose, these 
three kinds of points to the accommodating power indepen- 
dently of each other, we have at once an easy explanation of the com- 

lementary shadows, and also of a great variety of similar phenomena. 
f must, however, here correct the record ofa fact: it is not the exact 
complementary of the original colour which we generally see, but a 
colour approaching the complementary.) Thus, for example, the 
complementary given rise to by blue,ig, yellow—not orange, as “ An 
Artist ” has it. To return to Mr. Hunter's experiments. If he could 
fix his closed eye in a position to sea.the shadows, and retain it per- 
fectly motionless on opening it, the shadows would not appear of the 
complementary colours. In prac’ _ however, the eye moves 
incessantly, so that any impression. ig g received by continually 
changing —_ of the retina. Thus, @ part of the retina exposed to 
the green light, and become accommodated to transmit a (medium) 
sensation from a comparatively strong, impression, is immediately 
thereafter exposed to the faint grey light. entering the eye from the 
shadow, and will transmit, for the green impressi posing that 
grey, a sensation which is fainter than in, proportion to the actual 
difference in the intensities of the light and shadow respectively. 
Further, as the parts of the retina jating violet and red were 
unacted upon by the green light, they. will be more sensitive or 
transmit a stronger sensation for the grey shadow; hence the predo- 
minant sensation transmitted for the shadow will be composed of red 
and violet, and appear crimson. If the shadow were perfectly black, 
and if there were no light whatever acting on)the corresponding part 
of the retina, it may be presumed that the shadow would not seem 
charged with any colour. But, as it is considered that an absolute 
absence of light is never experienced, I have treated the shadow as 
being in reality tinted with a faint grey (and this whether or not a 
separate white light assisted at Mr. Hunter’s experiment, as Mr. 
Brown sup Mr. Brown calls “white the complementary of 
black,” but the term “complementary” is ga J used only to 
indicate the colour that, with a given colour, makes white. In 
experiments of the kind under consideration the whites and blacks 
seen are but different degrees of white, and in no sense complementary 
to each other. 

As I am writing I take the opportunity of making a remark 
respecting the ingeniously-contrived governor, the Scientific (?) 
American's description of which you give at page 254 (Oct. 19th). 
It is absurd to treat it as embodying the action of the gyroscope—it 
is nothing but a centrifugal governor in disguise! The actual or re- 
sultant axis of the rotating body A is constantly changing, but there 
is at every instant an effort (due to the mechanical combination) to 
impart to the body two separate rotations about different axes and 
the resultant axis (found by the application to this case of the well- 
known proposition of the “ parallelogram of forces”), is inclined to 
the axis of figure of the body A in such a way that the centrifugal 
forces of the highest and lowest parts of the wheel.rim are not 
directly opposed, but act as a couple in tending to turn the wheel 
into a vertical position. If the rotating body were a solid sphere, 
there would be no action available for governing, whereas a spherical 
body would act as a gyroscope, although not exactly like one of the 
common form. The “ Scientific” editor gives a most defective and 
meagre explanation of the gyroscopic phenomena, indicating at its 

ion his opinion that wiser heads have been too much puzzled 
about it. I would suggest to him that any child can give a simpler 
and equally good explunation of the gyroscopic phenomenon of a to: 
maintaining its upright position—namely, that it does not fall 
“because it is spinning,” only this explanation might not satisfy 
everybody. ‘There is no actual resistance to change of the plane of 
rotation; the effort or energy of the force tending to produce the 
change is fully accounted for in a change which always takes place, 
but this actual change happens to be disguised, and different from 
what one would expect. The idea that the governor wheel tends to 
assume the vertical plane as being “‘less remote from the primary 
plane than that into which the wheel would be carried” is truly 
* scientific.” 
Glasgow, 20th October, 1860. E. H. 











Tue Imperial Printing Office of Vienna has just adopted a new 
self-acting printing press. The paper is not - into this -- in 
sheets, but on a roller just as it comes from the paper mill. This 
roller feeds the machine with paper, which is cut into sheets of the 
required sizes by shears as it passes through the machine. When 
the paper has received the impression of the type it is withdrawn by 
mechanical claws, which arrange sheet upon hens as regularly as a 
workman. The machine also counts the number of sheets it prints, 
like some of Hoe’s machines. Ten of these machines are now in use 
on Imperial Printing Office, and one workman suflices to feed 

e ten. 

Counterreir Cory iy America. The Philadelphia Enquirer 
mentions fourteen styles of counterfeiting coin. It is estimated that 
fully ten per cent. of all the apparent gold coin in circulation is 
bogus, much of it being so admirably executed as to deceive bank 
officers and our first-class judges. The natural and legitimate loss 
in the value of gold coin is immense. The estimated loss on the 
coin in circulation in the United States is over 1.000,000 dols. per 
annum.—[ We give this paragraph exactly as we find it. The simple 
matter of fact way in which we arrive at the to us novel word 
“bogus,” is extremely diverting. Probably some of our readers will 
think that there is other “bogus” in the world besides bad money. | 

Forticy anp Coron1aL Jotrines,—Railway works are being 
actively pushed forward in Paraguay. — Advices from South 
Australia state that Colonel Freeling, the colonial surveyor-general, 
had made a very favourable report regarding some new copper mines 
at Yorke’s Peninsular. They are called the Wallaroo Mines. 
Already ore had been raised to the value of £8,000. Two hundred 
men were employed there, and two rg were proposed to be 
laid out by the Government. Fresh water, however, seems to be a 
desideratum in the locality.—Lieutenant Maury, of the United 
States Observatory, is about to visit England, in connection with the 
publication of an important work he has been long engaged upon, 
“ On the Meteorology of the Ocean.”—Mr. Rhodes, agent of the tirm 
of Peto and Co., has left New South Wales for England, and the 
railway contracts are now being entirely conducted by Mr. Wilcox. 
—It is expected that, at the ensuing meeting of the Royal Mail 
Steam Company, one point of discussion will relate to the best 
means of neutralising the competition on the Brazil route of the 

ch line of steamers la’ established from Bordeaux.— 
It appears that the French Gevenemens have guaranteed the 
Messageries Imperiales a return of 5 per cent. on the capital for a 
new steam line to China, and that the contracts for the ts have 
been settled in France.—The Northern Bee publishes a recent letter 
from the Amoor, according to which the development of that pro- 
vince is going on in the most satisfactory manner, and the means of 
communication were increasing every day. The four small iron 
screw steamers built at Hamburgh had safely arrived out in the ship 
San Francisco, and were being put together. When ready for use 
they are to be employed in the regular navigation of the Amoor, and 

be able to ascend that river as far as Tschita.—Prince Napoleon, 
since his return to France, has been frequently with the E 


INSTITUTION OF CIVIL ENGINEERS. 
Premiums—Sgssion, 1859-60. 

At a meeting of the Council of the Institution of Civil Engineers, 
held on the 23rd inst. the following premiums were awarded :— 

1. A Telford Medal, and a Council Premium of Books, to James 
John Berkley, M. Inst. C.E., for ,his — “On Indian Railways, 
with a Description of the Great \~ eninsula Railway.” 

2. A Telford Medal, to Richard, Boxall Grantham, M. Inst. C.E., 
for his Paper “ On Arterial D: age and Outfalls.” 

3. A Watt Medal, and the yy Premium, in Books, to James 
Atkinson yn M. Inst. C.E., for his Paper “ On the Con- 
struction of Arti , and other Vessels, to Resist Great Internal 
Pressure.” ; r 

4. A Council Premium of Books, to Edward Leader Williams, 
M. Inst. CE., for his “Account of the Works Recently Con- 
a upon the River Severn, at the Upper Lode, near Tewkes- 

jury.” 

5. A Council Premium of Books, to Edward Brainerd Webb, 
M. Inst. C.E., for his — Upon the Means of Communication 
in the Empire of Bragil, chiefly in reference to the Works of the 
Mangaratiba Serra Road, and to those of the Man4, the first 
Brazilian Railway.” cn 

6. A Council Premium of Books, to Francis Croughton Stileman, 
M. Inst. C.E., for his “‘ Description of the Works and Mode of Exe- 
cution adopted in the Construction and Enlargement of the Lindal 
Tunnel, on the Furness Railway.” 

7. A Council Premium of Books, to James Ralph Walker, M. Inst. 
C.E., for his “ Description of the Netherton Tunnel Branch of the 
Birmingham Canal.” i 

8, A Council Premium of Books, to Daniel Kinnear Clarke, Assoc. 
Inst. C.E., for his Paper ‘‘ On Coal-burning and Feed-water Heating, 
in Locomotive Engines.” 





SCOTTISH MATTERS. 


THE shipments of pig-iron from Scottish ports last week exhibited 
a fair amount of activity, although they were not quite equal to last 
year’s mark. The total for the week was 11,661 tons as compared 
with 11,765 tons in the corresponding period of last year.—Yesterday 
week a fine paddle steamer, named the Albion, was launched from 
the shipbuilding yard of Messrs. Tod and Macgregor, Partick. The 
Albion, which is a beautiful vessel, will replace the vessel of the 
same name which was built by Messrs. Tod and Macgregor about 
fifteen years ago, for the Glasgow and Stanraer trade. The 
following are the dimensions of the Albion -—Length of keel and 
fore-rake, 165 ft.; breadth of, beam (moulded), 24 ft.; depth 
(moulded), 12 ft.; burthen, old measurement, 461 tons. She 
will be propelled by steeple.engines of 150-horse power.—On 
Friday afternoon a screw steamer of 200 tons was launched 
from the building yard of Mr, Thomas B. Seath, Rutherglen. She 
will have three masts, and is expected to steam very fast. We 
understand Mr. Seath lays down a screw yacht: of 220 tons, which 
he has contracted to build for the Marquis of Conyngham. This 
nobleman had a steam yacht built by Mr. Seath last year, and there 
are three small steam yachts lying at the bridge at present fitting 
out for India, which have lately been launched from the same esta- 
blishment.—The screw s er Kedar, of 1783 tons, recently launched 
by Messrs. William D nd Brothers, and since then titted with 
geared oscillating engines of 300 nominal power, by Messrs. Pullock 
and Denny, has had her =e adjusted, and is ready for sea. 
The Kedar is the property of the Messrs. Burns, of Glasgow, and is 
intended for the Liverpool and Mediterranean trade, with a view to 
the requirements of which she has been specially constructed ; and 
her builders have contracted to build other two steamers, of similar 
dimensions and engine power as the vessel referred to, for the same 
owners. Taking into account the other orders in hand, the ship- 
building trade at Dumbarton will be good for the next twelve 
months at least. When the two steamers now contracted for are 
completed, Messrs. Denny and Brothers will have built for Messrs. 
Burns, since 1851, —. steamers, of the gross aggregate tonnage 
of 21,684 tons, and of 4,450-horse power. 


TRAFFIC RETURNS, 














and it is said his Majesty intends providing his cousin with the neces- 
—— for an expedition round the world.—The French Minister 
of Marine has decided that there are to be no more brass screws fitted 
to iron ships. All iron ships are in future to be supplied with screws 
cast-iron or wrought-iron.—On the 4th of October the new line of 
aoa between Sesmeveds on the Danube, and Kustendje on the 

*, Was opened with great success. An English compan 
rege -~ — obtained As pare to part lin poor 4 
'y completed a permanent way of forty miles for the 
pe of £260,000. The line has been projected nf facilitate the 
Black eer ~~ aa "Gotmeon paendine 
uce, by now a 

journey trom London to Constantinople, i 1 











Week This Same Mil 
ending Week. 1859. 1860. 1850 
and Northern Counties .. Oct. 20 1,312 1,226 65 65 
Birkenhead, Lancashire, & » 2 2,739 2,735 88 33 
Bristoland Exeter .. .. .. «+ 9 14 — 7,231 #125 + 118 
Caledonian ee ee ee o 3 - - 2193 219 
Cormwall sevice oe vo oe » 14 1,250 1,046 63 
Sork. y+ and Passage :. ;, . 2. 2 “et * 
rk, »” | 2 
Cork and Youghal .. .. «2 «+ 59 20 217 - - 26 
DaethEs cn Biinss cc cc cco cco gp 242 279 «#417 7 
Dublin and Belfast Junction... .. ,, 21 1,658 1,612 63 
Dundee, Pe and Aber. Junction ,, 21 1,229 1,120 31 81 
Dundalk and Enniskillen:. .. .. 5, 21 1,846 1,722 122 122 
Dublin and Drogheda .. .. .. 4, 2b 1,818 1,809 62% 62) 
Dublin & Wicklow & Dub. &Kingtn, ,, 20 1,848 1,774 40 
East Ang! pe sc coupiece @ - 1,026 67 67 
Eastern Counties and East Union,, ,, 21 — 27,887 499 499 
Edinburgh & Glasgow & 8. Dunfer, ,, 14 6,455 6,260 142 142 
Edinburgh, Perth,and Dundee ., ,, 21 38,307 8,208 78 78 
Glasgow and South-Western .. .. 5, 20 8,266 7,659 183% 1839 
Great North of Scotland... .. .. 5, 18 1,445 1,677 68 68 
Great Northern .. .. «. os «os » 24 27,216 26,723 283 283 
Great Southern and Western... .. .» 20 8,884 8443 829 250 
Great Western .. .. ss os «. 9» 2b 83,286 83,505 = 4664 
Shrewsbury and Birmingham ,, ,, 21 1,918 1,889 204 204 
Shrewsbury and Chester .. ., 5», 21 3,486 3,160 46 46 
Lancashire and Yorkshire .. ., 5, 21 87,122 83,100 895$ 8954 
Llianelly Railway and Dockyard .. ,, 20 498 689 4 46 
London and Blackwall .. .. .. » 21 41,661 1,017 6 5 
London, Brighton, and South Coast ,, 20 18,275 17,273 2244 223 
London, Chatham, and Dover oe “a 617 340 425 195 
London and North-Western .. ., 5, 21 980,875 83,670 950 936 
London and South-Western .. .. 5, 21 19,148 17,3850 839 339 
London, Tilbury, and Southend .. » 4@ — 1,249 424 444 
Manchester, Shetfield, and Lincoln, ,, 21 12,108 11,102 1734 1734 
Manchester, 8.Junc.,&Altringham ,, 21 1,036 959 8 ry 
Maryport and Carlisle .. « .. » 14 1,234 1,035 28 28 
Midland... .. os ee oe «» «» » 21 41,550 37,574 614h 6144 
Midland Great Western .. ., «. 5, 21 4,911 4,209 177 177 
Newcastle and Carlisle .. .. .. 5, 20 8,671 38,295 78) 78) 
North Britieh .. cc co of of oo» St 5,904 174 «(174 
North-Eastern .. .. «2 «s of 99 20 40,134 39,862 764 764 
North Staffordshire Rail. and Canal ,, 14 68,332 7,695 246 233 
St. Helen's C. and Railway .. .. », 21 2,067 1,800 32 32 
Shrewsbury and Hereford ., ., 20 ote 1vvl = 61 61 
Scottish Central.. .. .. .. «. 9» 21 8,699 3553 560 60 
Scot. North-Eastern (lateAberdeen) ,, 13 4,265 3,985 116 115 
DE, «os ce 4s ce oe ll Oe - 3,144 728 724 
South Eastern .. .. «s oo oe 9 20 28,565 22,520 805 806 
South York and River Dun. ., .. ,, 21 - 2,987 118 118 
South Wales.. .. .s «os «2 of » 43 8,621 7,005 1713 1713 
Taff Valo .. cc cc oo of co gp 16 5,906 6,479 63 53 
Ulster .. oc co cc of co cf go & 1,884 1, 36 36 
Vale of Clwyd .. .. oe «os of 9 20 - - 10 10 
Vale of Neath _.. «. of «of oo gp 2 _ 1,304 255 25) 
Waterford and Kilkenny... .. ». 5, 20 323 407 —s Bl 81 
Waterford and Limerick .. .. .. », 20 1,302 1,278 77 77 
West Hartlepool H. and ~_~ | +» » 19 4,708 4,030 39 38 
West Midland (late Oxford, Wol.) 5, 21 7,479 6869 162 144 
Whitehaven and Furness.. .. .. 5, 14 — 6 85 85 
Whiteh Junction .o oc cs op 1d _ 729 «12 12 
COLONIAL AND FOREIGN. 
Buffalo and Lake Huron .. - Oct. & 1,798 1,814 161 161 
Dutch Rhenish .. .. « .- «+ 5, 15 8,693 8,367 109 109 
Eastern of France (late P. andS.).. ,, 6 56,291 51, 1050 1008 
Grand Trunk of Canada .. .. .- ,,° 6 16,546 12,061 970 880 
Great Luxembourg .. .. .. «+ 5, 21 2659 2279 128 122 
Great Western of Canada.. oe 59 JB 11,623 9,930 845 345 
Northern of France ..  .+ «+ ++ 5 52,666 39,500 602 Gud 
Orleans, Bordeaux and Branches.. ,, 6 61,784 68,018 922 922 
Paris, Lyons aud Mediterranean .. ,, 6 98,218 87,378 874 848 
Sambre andMeuse .. .. .. « 5», W = 1,207 68 68 
Western and North-Western .. .. 5, 47,749 47,437 748 721 
West Flanders .. . ee oo @ = 861 75 75 
Demerara fortnight ending ., Sept, 8 629 7729o— = 





BESSEMER'’S IMPROVEMENTS IN MACHINERY 
FOR THE MANUFACTURE OF MALLEABLE 
IRON AND STEEL. 

PATENT DATED Ist Maron, 1860. 


THEse improvements of Mr. Bessemer relate to the machinery 
employed inthe manufacture of malleable iron or steel, obtained by 
forcing atmospheric air into molten pig-iron. In this manufacture 
it has been fi important to have the blast as nearly uniform in 
force as can be obtained, and also that the blast apparatus 
should be so constru that the number of cubic feet of air com- 
pressed by it may, he tered by a suitable instrument or counter 
with such accuracy as to enable the workman to judge of the state 
of the metal under treatment by a knowledge of the number of cubic 
feet of air that has been forced into it. . For this purpose, Mr. 
Bessemer employs a pair of horizontal high-pressure engines, placed 
parallel with each other, so that one crank shaft and fly wheel onl 
1s required for the pair of engines; this shaft having at one end of it 
a half crank, which is pl at right angles to a similar half crank 
keyed on to the opposite end of the shaft, the steam piston rods pass 
out of the back covers of the cylinders, and are attached to or form 
part of the piston rods of the blast cylinders, which are also 
suger on the same bed plate as the steam cylinders, The inlet 
valves of the air cylinders are formed of a strap of india-rabber or 
other elastic material covering a fine grating, and is contained in an 
annular space Jeft. around the cylinder cover. The outlet valves are 
of the same kind and work in annular channels formed around both 
ends of the air cylinders, which are also provided with suitable 
P running in the direction of their length to these passages; 
the inlet and pen y pipes are attached, the latter communicating 
with a large air vessel or regulator. 


For the purpose of regulating the process of conversion by the 
known quantity of air passing through the metal, any ordinary 
ues apparatus capable of registering the number of revolutions 
of the blast engine may be employed. As each revolution compresses 
a known quantity of air, the instrament may be readily made to 
indicate the number of cubic feet of air, so that by starting and 
continuing the process until the desired number of cubic feet of air 
are registered as having been forced through the metal, any desired 
amount of decarbonisation may be effected and the crude metal 
rendered into hard, medium, or soft steel, or into malleable iron, 
as may be desired. 


When reverberatory or air furnaces are employed to melt pig 
metal for conversion into malleable iron or steel, the furnaces are 
erected at such an elevation that the fluid metal may be run direct 
into the convert ng vessels; and this is effected either by raising the 
furnaces above tie general level and above the level of the convert- 
ing apparatus, or the converting vessels are placed in a building at 
a lower level than that containing the furnaces. These furnaces are 
grouped in such a manner that each of them can run their metal 
into any one of the converting vessels employed in connection with 
them, whereby a rapid and continuous working of the process ma 
be kept up. For this purpose the converting vessels are movable 
from place to place, either by suitable cranes or on wheels, or prefer- 
ably by mounting four or other convenient number of converting 
vessels on a revolving framework supported on wheels, or on a 
central post or axis; a rotatory motion is also given to each vessel 
on its own axis, for the purpose of filling it and of discharging the 
fluid metal. This motion of the vessel on its own axis is eflected b 
means of fluid pressure acting iu a cylinder, the piston rod of whic 
is formed into a rack at one end, and actuates a spur wheel keyed on 
the axis of the vessel, the pressure cylinders being also mounted on 
the revolving framing. 

The engravings represent an elevation of the converting apparatus, 
and a vertical section through the centre. It will be seen that the 
whole apparatus is supported on the central shaft or axis a, of 
wrought-iron, which rests in a foot step 6 secured to masonry in 
the lower part of the foundations. The axis a is supported above 
by a stout iron frame c,in which it is free to revolve; this frame is 
bolted to the foundation walls d by bolts e, the walls d are raised 
about a foot above the general level of the floor of the building, and 
are secured by a very strong iron curb z of an octago form, 
which is also bolted down to the foundation at y; there are recesses 
made in the floor secured by iron curves z; these hollows are for the 
purpose of allowing the converting vessels to be inverted, which 
would otherwise be prevented by their coming in contact with the 
floor, and also for receiving any cinders, &c., from them. A strong 
square, cast-iron frame f is keyed firmly on to the axis a, and 
above this a similar square frame g is also keyed. From each of the 
sides of these square frames project a pair of brackets A, h, which are 
held firmly to the frames / and g by bolts fastened through the 
corvers of the frames, and are heid tirmly together by the curved 
frame pieces o at the upper part, and by stretchers o* at their lower 
angles; the ends of the brackets farthest from the central axis have 
mounted on them plummer blocks ¢ and j, in which the trunnions or 
axes of the converting vessels & are supported. The form of con- 
verting vessel which Mr. Bessemer prefers to employ is cylindrical, 
with rounded ends, the upper part having an inclined mouthpiece as 
shown at &, The vessels are constructed of plate-iron or steel, and 
are rivetted into a stout wrought-iron hook 4*, on which the trun- 
nions % are forged or made; one of these trunnions is bored out 
hollow, and is connected by a stuffing box to the blast pipe 4, the 
other trunnion has keyed upon it a spur wheel m, shown by dots, 
this wheel is enclosed in the central part of what may be called a 
double plummer block j, because it supports the axis on each side of 
the wheel m; a cover is placed over this wheel, which encloses it and 
prevents any splashes of slag, &c., from falling on to it. The wheel 
m on the trunnion of the converting vessel is for the purpose of 
giving a rotatory or semi-rotatory motion to the vessel on its own 
axis, in addition to the general motion of all the vessels on the main 
or central axis, To effect this semi-rotation of the vessels & there is 
mounted on the upper frame g four hydraulic cylinders n; these 
cylinders have piston rods passing out at one end of them, the rods 
terminating in a rack which passes beneath the spur wheels m, and 
lies in between the feet of the double plummer block, and resting on 
the upper surface of the brackets A. The piston reds Y are enclosed 
by covers when in use, which extend beyond the ends of the frames 
h, as seen at p*; these covers are for the purpose of preventing any 
splashes from falling into the teeth of the rack. It will, however, be 
readily understood that the movement of the pistons in any of the 
cylinders n will produce a corresponding motion in the racks, and the 
wheels m also moving will force round the converting vessels in an 
—— direction ; in order, however, to connect the hydraulic 
cylinders with the source of power, a pecul arrang is 
rendered y in q of the cylinders being mounted 
on a revolving frame. For this purpose a donkey pump, capable of 
forcing water under a pressure of 200 Ib. to 300 lb. per square inch, 
into a large air vessel, is employed, so that a constant supply of 
water under that pressure may be at all times in readiness to work 
the hydraulic cylinders; a cistern to receive the discharged water 
being placed above the level of the donkey pump will also supply it 
with water, a pipe leading from the v in which the water is 
under pressure to the hydraulic cylinders, and another pipe posing 
from them to the discharge cistern, are provided with a sluice 
or cocks so arranged that the water under pressure may be made to 
proceed to the cylinders through either of the pipes, and simul- 
taneously the escape water from the cylinders be made to pass along 
the other; these sluice cocks are to be provided with handles ata 
convenient height, and at such a distance from the converting appa- 
ratus that a workman operating them will be out of the way of 
motions of the apparatus, but within sight of what is going on, so 
that he may, by the mere motion of the handles, cause any desired 
movement of the converting vessels, and retain them tirmly in any 
required position for such period as may be desired. In order to 
admit of the axial motion of the apparatus without disturbing the 
connections of the pressure and escape water pipes, they are carried 
up above the apparatus one within the other, their lower ends pass- 
ing through stuffing boxes in the water chest r, the central pipe s 
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passing down into the lower chamber ri, and 
the outside passing through a stufling box into 
the upper compartment 72. The water chest r 
has secured to each of its four sides two pipes 
t and wu, the four pipes ¢ communicating with 
the chamber r', and the four pipes w commu- 
nicating with the chamber r2, On the top side 
of each of the hydraulic cylinders two passages 
are formed, one of them leading to each ead of 
the cylinders, so that the pipes ¢ and w are each 
made to communicate with the end of the cylin- 
der to which they are nearest. As, however, it 
will not be required to move all the converting 
vessels on their axes at one time, the pipes ¢ 
and w are provided with cocks r, all of which 
should be closed, with the exception of that pair 
which communicate with the cylinder that ac- 
tuates the vessel in which the converting 
proc.ss is going on. It may be remarked - 
that all the pipes before named are to be kept full of water, 
and the cylinders also on both sides of their pistons, so that 
whenever the operator moves his handles so that the water under 
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wy 


pressure is caused to flow into the cylinder at that end through | 


which the rod passes, the rod will be drawn in, and the water 
expelled from the opposite end of the cylinder, and so in like manner 
the reversal of the handles, throwing the pressure on the opposite 


side of the piston, its motion will be immediately reversed, because | 
the whole space is occupied with a non-elastic fluid, so ir like | 


manner the closing of the cocks to that point which preven.s the 
flow of water in either direction will cause the vessels to be retained 
in any required position. 

We have described the form of blast engine which the patentee 
yrefers to employ, and we will now show in what manner the blast 
is conveyed into the converting vessels:—A pipe from the air vessel 
or regulator passes beneath the floor, and is joined to the flanged 
nozzle A' which projects from one side of a cast-iron ring A sur- 
rounding the main axis a, the upper part of the ring being kept 
tight by a stuffing box B; the lower part of it is rivetted to a plate- 
iron tube which encloses the main axis, and is screwed to the foot 
step in order to prevent the escape of air. The axisa@ is hollow or 
tubular at a*, and into this tubular part the holes a! are bored, so as 
to admit air from the nozzle A‘ into the tubular axis a*; the upper 
square frame g is made with a large boss g*, which is elongated 
downwards, and has an annular passage formed in it, with which 
the openings a2 communicate. On the outside of the boss g* are 
bolted four pipes /, each of which communicate at one end with the 
annular passage last named, and at the other end communicate to 
the trunnions of the converting vessels with the pipes /* and tuyere 
boxes D, thus establishing a free communication between the blast 
apparatus and each of the converting vessels without the necessity 
of disconnecting any pipes. When the vessels are moved either on 
their own axis or about their common centre of rotation, as, however, 
a'l the vessels do not require to remain in connection with the blast 
at the same time, each of the pipes / is provided with stop cocks @, 
by which means the blast can be shut off when desired. The fire 
clay tuyeres E em loyed in this apparates are cylindrical in form 
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for the greater part of their length, the lower omy swelling out into 


a cone for the purpose of fitting it more securely into the top of the 
tuyere box; each tuyere has five circular passages passing through 
its entire length, which thus divide the air into as many separate 


centre and the other six surrounding it at equal distances, thus 
| dividing the air into thirty-five separate jets, which pass vertically 
upwards through the fluid metal. The tuyere box is entirely con- 
structed of wrought-iron or steel, and is held on to the large angle 
flange of the converting vessel by means of slotted studs and cotters, | 
so as to enable it to be readily removed when the tuyeres require 
renewing. The openings in the upper part of the tuyere box are 
conical in form, having deep grooves formed in them; through these 
openings the tuyeres are inserted, a little wet clay being first 
| smeared round the conical part to cause a close joint to be made, 
| the spaces G between the tuyeres are filled up with a ground stone | 
known as “ ganister,” mixed with water into the consistency of | 
| batter; this semi-fluid matter is poured in until it reaches the top of | 
the tuyeres, and thus fills up the vacant spaces between them and the 
lining of the Vessel, which lining may also consist entirely of ganister | 
rammed in in a moist state, as in making a sand mould for casting; | 
or the vessel may tirst have a lining of tire brick, and be then lined | 
with ganister or road drift to protect the bricks from the action of 
the molten metal and slags; the bottom of the tuyere box D* is 
fastened on by slotted studs and cotters, and may easily be removed | 
when necessary, and the tuyeres looked at to ascertain if all of them 
are open and ia working order. 

It has been mentioned that the whole apparatus is movable on a 
central axis. In order to render the motion of such a heavy mass 
steady and easily effected, a hoop or ring of cogs K is bolted to the | 
frame c in which the central axis revolves; into tuese cogs a pinion 
L is geared, it is keyed on to a vertical shaft M, which is supported 
by suitable bearings on the frames f and g; the shaft M also carries | 

| the bevel wheel N, into which a pinion P is geared; this pinion is | 
keyed on to a horizontal shaft Q, which is supported by plummer | 
blocks R, R, and has upon one end a handle V, by which it is turned 
when required, and whereby the whole apparatus will be slowly | 
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jets; there are seven such tuyeres fitted into each box, one in the | already man 
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moved on the central axis. The melting fur- 
naces employed for melting the pig-iron to be 
operated on may be grouped in any convenient 
manner around the converting apparatus, and be 
at such a distance and at such level that the 
molten metal may, on tapping either of the fur- 
naces, be run direct into any one of the convert- 
ing vessels. The kind of furnace preferred for 
melting the crude metal is the ordinary air or re- 
verberatory furnace. 
















Mr. WuitwortH 1x Paris.—Among the re- 
cent visitors attracted to Paris by the “ Tir” 
came Mr. Whitworth, the engineer. He arrived 
on Monday, the 8th inst., and in the course of 
that day saw Mr. Cobden, who probably became 
—through M. Fould or some other medium— 
the means of an the Emperor that the 
inventor of the polygonal system of rifling was in 
the French metropolis. However the inform- 

rt ation may have reached him, certain it is 
, that on Wednesday morning a communication was maie {by his 
Majestyfto Mr. Whitworth, that he wished to see him on Friday at 
|a given hour. At the time appointed Mr. Whitworth presented 
himself, and was very graciously received. The Emperor had 
to secure several of Mr. Whitworth’s rifles, and 
showed himself perfectly conversant with the principle upon 
which they are constructed, but stated that, on trial, the 


| had been found to foul. The engineer answered that with 


fair treatment this was not possible, and the Emperor having 
invited him to test his weapon at Vincennes, he readily agreed to do 
so against the best rifles that could be produced in competition with 
it. He accordingly telegraphed to Manchester for his assistant, 
Mr. Leese, who, it will be recollected, was the winner of the shoot- 
ing match at Southport. Mr. Leese arrived in Paris on Sunday, 


| and on Monday the range, which was for £00, 700, and 1,000 metres, 


| was marked out at Vincennes, and a commission appointed to 
superintend the trial and report, and all preliminaries adjusted. 
On Tuesday the trial took place, and the superiority of the 


| Whitworth rifle was so manifest and decisive that at the 700 metres 


range the French marksmen retired from the contest completely 
discomfited. The same evening the report of the commission must 
have reached the Emperor, for on Wednesday morning it was 
intimated to Mr. Whitworth that the experiment was considered 
very satisfactory ; that his Majesty wished a number of rifles to be 
made for him; that he would send an officer to Southport to see the 
cannon tested as soon as arrangements could be made for that pur- 
pose; and that provided there was no objection presented by the 
nature of the ammunition used, he was prepared without any delay 
to negociate for the purchase of the French patent, 80 as to make the 
invention available for the service.— Paris Correspondent of the 
Banquet To Mr. Bateman, ENGIneer oF THE Locn KatrRINE 
Warerworks.—On Tuesday night a banquet was given by the 
Lord Provost and magistrates of Glasgow, to Mr. John Frederick 
Bateman, C.E., engineer-in-chief of the Glasgow Waterworks, in 
recognition of the ability with which the scheme of introducing 


| water from Loch Katrine to Glasgow had been conducted by him, 


The Lord Provost presided. 
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TO CORRESPONDENTS. 


o° X. of Tus Enorvesr, bound in cloth, is now ready, Price 188 
“Cote Wee tatheg the volumes can be had from the publisher, price 2s. 6d 


*.* request those our correspondents as may desire to be referred to 
ne machinery, at ae ho éc., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive in answer, Such answers, published to catch the eye of an anonymous 
querist, are in most cases merel; advertisements, which, we are sure our 
readers Sit apres with us, should be excluded as'much as possible from this 
column. 

W. A. R. and R. S.—Nezt week. 

Workixe Beeman 0 © cay elles at or position would be under 

7 ¢ circumstances named, You should make a proposition to the Bridge 
Committee at Guildhall. 

N. D. a to which you refer was taken out before the present Act 
was passed. seven years’ payment, therefore, is not required, and the 
patent is valid for several years to come. __ 

Loco.—Messrs. Ricket and Hayes, of we Works, near Stoney Stratford, 
manufactured the engines both for Lords Caithness and Stafford, and they 
would, no doubt, give you the information desired. 


OIL MILLS. 
(To the Editor of The Engineer.) 


Sim.—Can any of your readers inform me in your next number where 
the plate presses used in oil mills, instead of hair presses, are ay Ss 
tained? . 








HYDRAULICS. 
(To the Editor of The Engineer.) 

Sim,—What height must a water tank be above a half-inch tap in order 
that the stream may be propelled a distance of nine feet horizontally, allow- 
ing, say, some three or four inches in the nine feet, for deflection of the para- 
bolic curve? Will any of your readers kindly inform me? , me 4 

Shaftesbury, Dorsetshire, October 16th, 1860. 





ELECTRO-MAGNETS. 
(To the Editor of The Engineer.) 

S1r,—I shall be extremely obliged if you, or any of your readers, can 
give me tho following information : —1st. Wi'l a coating of gutta-percha in- 
sulate a copper wire suitable for an electro-magnet ?—{ Yes.)—2nd. Is the 
repelling power of an electro-magnet equal to the attractive power ?—! Not 
neirly.) 3rd. Isa short electro-magnet of eter better or worse 
than a long one of less diameter? — ( Worse). Tuos, E. MEeRRit?T. 

Rochester, October Sth, 1860. 


ARMOUR-CLAD SHIPS. 
(To the Editor of The Engineer.) 

S1r,—This national subject has d so much tion and such 
valuable suggestions from the most eminent and scientific men, that it 
behoves one to before offering any suggestions upon the subject. 
Inasmuch, however, as the following does not seem yet to have presented 
itself, I venture to claim a portion of your age for its insertion :—It con- 
sists of casehardening the outer surface of the protecting plating, thereby 

ro A 





4. 








embodying the ess of steel with the toughness of iron. By such a 
combination, p jon and f. by shot or shell would seem all but 
impossible. M. B. BarTHoLoMEw. 





TELESCOPES, &c. 
(To the Editor of The Engineer.) 

§1rx,—I shall feel extremely obliged to you, or any of your readers, if you 
or they will kindly give me the following information :—Is there any work 

ublished giving a full description of the manufacture of specula for reflect- 

g telescopes ; the position of the metal, the way to grind them toa 
true parabolic figure, &c. &c.; and also containing an account of Lord 
Rosse’s machinery for guiding and polishing the same? I know of no work 
containing a detailed account of the latter, and should feel extremely 
obliged if I could be informed of one. T. B., Jun. 

[We are not aware of any work giving the information desired by our corre- 
spondent, but it is possible some of our readers may be. A description of Lord 
Rosse’s telescope and the machinery used by him, may be found, we 
Transactions of the Royal Society. } 


AULD’S FEED APPARATUS. 
(To the Editor of The Engineer.) 

Str,—Messrs. Messenger and Louch, in their letter to you in Tas 
EnGinesr of the 19th inst., are quite correct in stating that the principle 
of Auld’s Feeding Ap) tus for Steam Boilers is old. In a search upon 
another subject, which I had to make some time since, I came upon the 
following patents :—No, 5958, Taylor, 1830; No. 6060, Seward, 1831; No. 
8583, Holmes, 1840. In the first the apparatus is entirely self-acting ; but 
in the second and third the valves are worked by hand. In Tayior and 
Seward’s the feeding vessel is of large capacity, but in Holmes’ it is of small 
capacity, same as Auld’s, In Taglor’s the capacity of the feeding vessel is 
so large that, before it is =, the boiler is filled to the correct water- 
level; in other words, when the float in the boiler acts upon the valves by 
its descent, the water feeds continuously till stopped by the ascent of the 
float. The pressure in the feeding vessel, when the water is entering the 
boiler, keeps the valve closed through which the water enters into the 
feeding vessel, and this valve opens to admit the water when the steam in 
the feeding vessel condenses. I call this the ‘‘ measure for measure” 
principle of feeding—as one measure of steam is used for each measure of 
water entering the boiler. Peter J. Livsey. 

Manchester, 20th October, 1860. 


BOUTEL’S MOTIVE POWER. 
(To the Editor of The Engineer.) 

—On reading the account of the new motive, which you give in a late 
wane from the Mining Journal, lat once thought that the Frenchman 
had surely discovered the a prose motion, so long sought in vain ; but, 
being somewhat sceptical, ani hat fond of dabbling in mechanics, I 

- thought I would try the thing over 

Se in my own rough way, and, accord- 
ingly, set out the accom nying dia- 
gram of a wheel 10 ft. diameter, 
surrounded with cells or air chambers 
12 in. square, and 12 in. deep, so that 
(the wheel being fixed under water 
each cell, when filled with air, woul 
have a perpendicular lift of say 60 Ib. 
My next step was to calculate the 
weight necessary to force the air 
from the uw ed cell into the lower 
one, with which it was in connection ; 
when, finding that 600 Ib. would be 
required for that purpose, I at once 
saw the absurdty of expecting to 
get any motive power out of such 
contrivance, as the 60 Ib. rising 10 ft. 
can only be equa: to 600 Ib. falling 1 ft. ; or, in other words, the buoyancy of 
the air-filled chambers is entirely counter by the weights on that 
side being 1 ft. farther from the centre of the wheel. ALENTINE. 

17th October, 1860. 

BOILER TUBES AND TUBE-PLATES. 
(To the Editor of The Bngincer.) 

S1rx,—Boilers are, generally speaking, the most vulnerable portions of a 
steam vessel's machinery, and, knowing the benefit that often occurs to 

our readers by remarks that, from time to time, appear in your valuable 
hey I beg to forward you a few lines upon the present method em- 
ae em in preserving the tube-plate, and end of taben, of that class of 

lers at present fixed on board all her Majesty’s gunboats. 

All neers know that after some few months’ steaming—especially 
where the flame is direct on the tube-plate—the ends of tubes are, more or 
Jess, burnt off, or otherwise deteriorated, which makes it impossible to 
chintz them perfectly after once leaking. Now, in my opinion, great 
danger ensues in consequence of the tube-plate having little support after 
the ends of the tubes are burnt off, and perhaps the tube-plate cracked 
—no uncommon occurrence ; for what is there left, except the outside 
rivets, to withstand an internal p ‘in this inst of gunb ) of 
some 25 tons, thongh in general of a far ter pressure ? 

In the gunboat to which I allude, the tubes are first screwed into the 
tube-plate, and a stay-nut fixed on the opposite Bell-mouthed 
fei are then driven in each tube in the end which comes in contact 
with the flame, and these ferrules are allowed to remain out from the 
tube-plate a distance of 14 in., the intervening portions between them being 
filled with fire-clay, which protects both the ends of the tubes and tube- 


plate. 

After six months’ steaming, over some 8,000 miles, I find, after removing 
some of the fire-clay, the ends of the tubes in as good state of preservation 
as the day they were fixed on board ; while boilers of the same class, fitted 
in the usual manner, after steaming a distance of 1,000 miles, have com- 
menced leaking, and numbers of the tube-ends have been found burnt off. 

Should this meet the eye of an engi who is bied with leaky tubes, 
I would advise him to try this method; for, if it does not answer his 
purpose, it can easily be removed, while the expense of fitting it is very 
wifling. E, Eckers.ey, R.N. 
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TENSION BRAKES. 
(To the Bditor of The Engineer.) 

Sir,—In the city article of the Times of the I4th ult., it was asked 
whether the statements of the success of Parkinson’s continuous tension 
brake are true. As this is a question of great importance, will you allow 
me, as proprietor of the patent alluded to, to lay a few facts and remarks 
on the subject before your readers ? 

In a continuous brake the object is to transmit by proper machinery the 
power of one man acting in one carriage to the brakes in two or three other 
carriages. Todo thiseffectually there are three main difficulties to be over- 


come, 
1st. The varying levels of the carriages, often as much as 4 in., owing, of 
course, to the —— number of ngers. 

2nd. The varying distances of the carriages from each other, caused by 
the action of the buffer and drawspring, which amount to as much as 2 ft. 
6 in. between every two 

3rd. The absolute necessity for any such machinery to be simple in con- 
struction and not liable to get out of order, and at the same time to be 
cheap in the first cost. 

Several continuous brakes have been proposed and tried, which, to a 
certain extent, meet the two first difficulties, of which I may mention Mr. 
Fay’s and Mr. Newall’s ingenious plans ; but these are founded upon the 
principle of torsion, i.e. a rod supported under each carri: connected at 
the ends by coupling joints and sockets, and turned round at one end by 
the guard’s machinery, by which means the brakes are worked on the 


In Parkinson's plan there is no torsion in any of the parts, all being in 
tension by a very simple contrivance, which constitutes the main feature of 
the invention. 

The tension never varies during the changes of level, and distance of the 


carriages. 
The economy in material in a plan that transmits power by direct tension 
over that by torsion must be obvious to all. EpMUND Burke. 
69, Upper Thames-street, London, 25th October, 1860. 


STONE-D RESSING MACHINERY. 
(To the Editor of The Bngineer.) 


S1r,—The inquiry regarding stone@ressing machinery in Tak ENGINEER 
of last week seems to be directed tome. The patent dates from this year, 
so the information I can give is limited to the poy ay illustrations 
in the printed specification (No. 475, price 7d.) will show more distinctly 
the action of the tools, and thus enable your correspondent, Mr. Hunter, to 
form a nearer judgment by himself than he is able to do from the illustra- 
tions published in ‘Tar Ene@rees, which, I p , are only calculated to 
give a general idea of the invention. Having none at work yet, I can only 
state the basis of my calculations for amount of work done, length of time 
the tools will stand, and the price of the machine. With 100 revolutions of 
the tools per minute, the advance of the stone when soft ought to be 6 ft. to 
8 ft. per minute, less advance with greater hardness of stone, for the first 
dressing; so that, for every hit, there might be an oblique surface to 
receive it. Less advance is uired for finer hewing. e tools are so 
hinged that I calculate any grinding on the surface to tend towards sharpen- 
ing the tool. Their giving way after the hit preserves them from too great 
a strain acting against their edges, as is frequently the case in rigidly-fixed 
and forcibiy-advancing tools, unless they are adjusted too much under the 
work they are capable toperform. Letting the grinding of the tools during 
working out of view, as not practically demonstrated yet, the hits are 
mechanically guided, and their strength determined ; they do not depend 
from the expertness of the workman : still they hit as if swung by hand. 
Taking other labour-saving hi as a standard, the tools will stand 
longer than when in the hand of the workman, The meaning of * longer” 
here has reference to the amount of work done, not the time, as this will 
bear no comparison in both cases—the machine dressing a stone perhaps in 
less than a minute for every hour of the workman, As for the cost— 
presuming there are a couple of rails and a truck about the quarry, a 
crane, an expert smith, and available power—a machine to take in a stone of 
4 ft. wide by 8 ft. thick, and of any length generally required, ought to be 
made for £8 to £10. Will Mr. Hunter ascertain its practical working 
himself, at once? I will give him free license for the use of the machine, 
so that he will state the results afterwards, C, ScHie.e. 

Bebington, near Birkenhead, 23rd October, 1860. 











MEETING NEXT WEEK. 





INSTITUTION OF MECHANICAL ENGINEERS.—Thursday, Ist N ber, at 
Birmingham, at 4 p.m. Papers to be read :— 
“On Taking Off the Waste Gases from Open-to) Blast Furnaces,” by 


Mr. Samuel Lloyd, of Wednesbury. “ — of a New Safety Coupling 
for Railway Wagons,” by Mr. Charles Mark , of Derby. “* iption 
of an Imp d Steam H for Light Forgings,” by Mr, Richard Pea- 
cock, of Manchester. 
The nomination wil] take place at this ing of the p » Vice- 
residents, and five members of council, for election at the annual meeting 
in J po! next, 
The ballot will be taken at the meeting for the election of the following 
aque popes members :— 
William emg Batho, engineer, Bordesley Works, Birmingham. 
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Duke-street, Westminster. 
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IMPROVEMENTS IN LOCOMOTIVES. 


IN our last we represented that, amidst the various con- 
trivances for burning coal in locomotive engines, without 
smoke, the deflector, or shovel, in the doorway was perhaps 
the most commonly in use, and might be considered a 
tolerable compromise for something better; affording, 
meantime, a breathing interval, for inventors to take re- 
pose, and to submit to the test of time the various systems 
at work. It is not very difficult to account for the facility 
with which the doorway-deflector has been adopted into 
considerable use; it is indebted for its adoption to its sim- 

licity, as much as to a certain degree of efficiency which 
it undoubtedly possesses, effecting at the same time a large 
and immediate saving in expenditure for fuel. But it is 
not to be overlooked whence this saving arises. It is a 
saving effected in spite of the imperfection of the “ shovel,” 
and is gained in virtue of the greatly less cost of coal than 
of coke; and it is remarkable that, notwithstanding the 
degree of skill and apparent success with which the de- 
flector is worked, and the satisfaction with which its per- 
formance is re; by those who scheme its application 
after the manner of an invention, the railway-smoke nuisance 
is becoming a very serious annoyance to the public, and 
that examples are now becoming frequent of the public 





taking the matter into their own hands, judging for them- 
selves, and trying it at law. ‘The efficient and perfect use 
of coal in locomotives is not yet generally attained; the 
practice is in a state of transition, Reduction of expendi- 
ture is no doubt made the first object ; the abatement of 
the nuisance is the second. 

We are convinced that the effectual suppression of the 
smoke nuisance on railways must take place concurrently 
with the most effective performance of the fuel; and 
amongst the various modes of operation now in use in loco- 
motives, it would not, we think, be difficult to point out 
one or two which are capable of fulfilling, and do fulfil, 
those conditions. It is not at present our purpose to de- 
scend to particulars, further than to say, that the best per- 
formance of coal as fuel mast be based on a system of equal 
distribution of air all over the surface of the fire, intro- 
duced near to the surface, and diffused in such a manner, 
and in just such a quantity, as to reach every portion of 
smoke-gas, and be utilised in burning with the smoke, 
without leaving an unconsumed remainder, or unprofitable 
excess of air unatilised in the fire-box ; and further, there 
must be present the means of increasing, not merely the 
quantity of air admitted, but the force or velocity of the 
air so admitted, in order that a smaller total quantity of 
air thoroughly mixed may go further—that is, be more 
marten | converted to use—than a greater total quantity 
imperfectly mixed. 

here is another great practical object to be arrived at 
in the practice of coal-burning in locomotives—that is, an 
absolute control over the pressure of the steam when the 
engines are standing at stations; for it is not to be con- 
cealed that danger is frequently incurred by the necessity 
for turning on a powerful steam-blower in the chimney, in 
order to drag sufficient air into the fire-box to consume the 
smoke. The result is, that steam is not only raised to an 
excessive pressure under the action of the blower, but it is 
also blown off in waste at the safety-valves; an element of 
loss which is, in many eases, very material in increasing 
the consumption of fuel. What is wanted in a locomotive 
is a system of management, whereby the smoke may be en- 
tirely prevented, without blowing up the fire into needless 
and wasteful energy: a system, in short, by which the 
steam may be kept up when the engine is running, and 
the steam kept down when the engine is standing, or run 
ning without steam on the pistons, ‘The correct principle 
is, no doubt, that the air to consume the smoke should be 
Sorced into the fire-box above the fuel, and not forced through 
the fuel ; whereby the action of the chimney-blower is in a 
great degree superseded, and the fire reduced to a state of 
comparative inactivity, until its latent energy is further in 
demand. 

We do not, of course, question the ability of a thorough- 
bred engineman so to manage his; fire, as in some degree 
to avoid the objectionable waste of steam at stations by the 
operation of the blower; but that is done chiefly by ba- 
lancing one impertection by another. He must study, for 
example, to let down the pressure of steam in the boiler as 
he approaches a station, either by opening the fire-door and 
damping the fire, or otherwise, in order to so far reduce 
the pressure by the time he shuts off the steam as to leave 
a sufficient margin for the re-elevation of the pressure to 
the working pitch, under the unavoidable stimulus applied 
by the blower whilst standing. But this sort of calowlation 
is not a species of mental labour that ought to be im 
on an engineman ; he should never have to fear too high a 

ressure : in one sense, the fear of too low a pressure and 
oss of speed is a safer object of concern to him, But, fur- 
ther, it is to be admitted that there is in some engines a 
fitness in the difficulty of keeping up steam with door- 
deflectors when running, and the facility for raising the 
pressure by means of the blower when standing, But our 
readers will perceive, at a glance, that precisely the reverse 
conditions are required. e must aim at keeping up the 
steam in running, and keeping it down in standing; and 
the more nearly automatic the system can be rendered, the 
better it must be considered to be. There is no doubt even 
a bad plan may be productive of good results, in the hands 
of a good operator; but we want a plan which will answer 
properly in the hands of average workmen. In short, the 
amy of superintendence must be reduced to a minimum. 
f an engineman be continuously engaged in opening and 
closing dampers, manceuvring the fire-doors, adjustin the 
air-slides, moving the deflectors a notch or two, watching 
his fire, and studying the steam-gauge, we should suppose 
that he is to be called the smoke-preventer, and not the 
appliance itself. We have frequently, on previous occa- 
sions, endeavoured to enforce the need for encumbering 
and eee the attention of enginemen as little as is 

racticable whilst on duty; and any system of smoke- 

urning, to be satisfactory, must conform to this important 
condition. 

We had proposed to ourselves to dispose of the remainder 
of our subject in this article, in which we purposed to con- 
sider that much overrated instrument —iffard’s injector 
for feeding steam-boilers, in lieu of pumps; but we must 
defer our notice until next week, me meantime shall be 
glad to hear from our correspondents on subjects under 
review. 


IRON SHIPS, 


WHILE there is no mechanical question of greater im- 
portance, there is none which obtains less systematic inves- 
tigation than that of the construction of iron ships, Any 
one who is disposed to spend fourpence in travelling by 
steamer from London Bridge to Greenwich, and who is 
also prepared to ase his eyes sharply while on the punts, 
will pass in review scores of iron ships of forms so strangely 
various that he will find it difficult to believe that any 
fixed principles of naval architecture exist, or ever did 
exist. He will see broad ships that are very short, and 
narrow ships that are very long—ships floating on even 
keels, and ships with their sterns almost submerged—ships 
with sides tumbling home, and ships with sides standing 
out—ships with bows that retire above the water-line, 
and ships with bows that flare out prodigiously—ships 
with a clear weather-deck fore and aft, and ships with 
little towns of houses built up on top of them. After 
making all due allowances for the different services for 
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which these vessels were built, and for the various voyages 
which they have to make, he will find it impossible to 
believe that all of them are scientifically designed, and he 
will conjecture how it happens that iron ships have lately 
been going to pieces on almost every coast, and sinking in 
almost every sea. If he needs additional evidence, beyond 
that of his own senses, to encourage him in his suspicions 
of our modes of ship construction, let him read the “ brief 
and terrible history” of the Atlantic — Connaught, 
which was launched in April last only; and yet, after a 
series of misadventures such as few ships have ever had to 
endure, has already sprung a leak, taken fire, and gone 
down to the bottom of the ocean to hide herself for ever. 

It would, we know very well, be perfectly vain to re- 
proach any man, or any set of men, on account of the 
present state of this question. Mr. Fairbairn, Mr. Gran- 
tham, and some other gentlemen who are not builders or 
owners of ships, and who have no direct responsibility laid 
upon them in the matter, have complained strongly, and 
even bitterly, of the influence exerted upon it by Lloyd’s 
Committee. But the answer of Lloyd’s surveyors—and of 
the Committee through them—is by no means to be lost 
sight of, or to be treated lightly even, if the subject is to 
be discussed candidly. Lloyd’s allege that some action in 
the matter was forced — them, They state that for 
several years previous to the existence of their much-abused 
‘“‘ Rules” for the building of iron ships, frequent requests 
were made to the Committee by the various interests con- 
cerned—builders, owners, underwriters, and those who 
entrusted their property and their lives to iron ships—that 
rules might be drawn ap, and that ships might be sur- 
veyed while building nt the surveyors who were resident 
at the various shipbuilding places; also, that those sur- 
veyors might report upon them to the Committee of Ma- 
nagement for classification, basing their reports upon the 
principles which the Society had found successful in im- 
proving the commercial shipping built of wood. In defer- 
ence to these urgent requests the “ Rules” were issued in 
1855, but before they were settled, the Committee sought 
for the co-operation of numerous iron-shipbuilders in their 
preparation, without, however, securing any assistance 
whatever from them. If all this be true, as it unquestion- 
ably is, then we say Lloyd’s answer to the complainants is 
a fair and, under all the circumstances, a sufficient one. 


Admitting this, however—granting that in regard to the 
ast the Committee are to be acquitted of wrong, if not 
eld altogether blameless, the future that is before us ma- 
nifestly requires that changes shall be made. Iron ship- 
building may be considered to have been under trial 
hitherto; now, however, its period of probation is past ; 
it has become a great established feature in the manufac- 
tures and the commerce of the country—probably the 
very greatest. It is high time, therefore, for the systems 
of construction heretofore adopted to be brought under 
review, and to receive such modifications—such reversals, 
if need be—as shall place the art on a sound and durable 
basis. If, in effecting this, changes in the Rules of Lloyd’s 
Committee come to be demanded, as they doubtless will, 
then, no matter how great those changes may be, they 
must be accepted with good-will by the Committee and 
their surveyors. And, for our part, we do not for a 
moment doubt that these gentlemen will prove themselves 
ready to accede to any suggestions which may be made 
under the sanction and with the authority of the profes- 
sion. On the contrary, we believe they will gladly accept 
the co-operation of our eminent shipbuilders in the great 
work of improving the build of iron ships. They can have 
no interests adverse to such a cause; and we think the 
spirit in which the chief surveyors discussed the subject in 

arch last with Mr. Fairbairn and the members of the 
Institution of Naval Architects demonstrates their anxiety, 
not only to avoid obstructing the | pe es of the art, but 
even to labour for its real and rapid advancement. 

We hope that during the year upon which we shall soon 
be entering something serious will be attempted in refer- 
ence to this question. On the list of the officers of the 
institution just mentioned we observe the names of Mr. 
John Laird, Mr, Scott Russell, Mr. Samuda, Mr. Grantham, 
Mr. Oliver Lang, Mr. Luke, and Mr. J. R. Napier, in 
addition to those of Lloyd’s chief surveyors themselves, 
Surely these are the men, if such there be, to undertake 
the investigation of this important national question ; and 
if extraneous advice be deemed desirable, Mr. Fairbairn 
has promised to co-operate to the full extent of his ability. 
We think the officers of the institution would do well to 
avail themselves of the services thus generously offered, 
not only because of the immense knowledge and experience 
of iron structures which Mr. Fairbairn possesses, but also 
because even on the very question of iron-ship construction 
he had no little experience in former times. There is 
another gentleman whose services would, we think, be in- 
valuable in the investigation of such a subject: we refer to 
Mr. W. Bridges Adams—and we mention him because we 
believe that the habit he has of going straight ‘o first 
principles, and discarding the mere idle traditions of any 
and every art, would be particularly serviceable in helping 
to get rid of many of those modes and features of ship 
construction which, although sound enough all the time 
ships were built of wood, are altogether inapplicable to 
structures of iron. This consideration, we believe, touches 
one of the most vital defects of existing iron shipbuilding. 
There are many other names, both of shipbuilders and 
engineers, that we might mention as those o 
might with great advantage be consulted on 
but to do this is no necessary part of our duty. 

/ And we must now proceed to say, with the utmost dis- 
tinctness and confidence, that it is only by starting from 
first principles, and going afresh over the whole question, 
that any great and permanent improvement will be secured. 
There are certain principles derivable from the known laws 
of science which are now systematicall ignored by some 
builders, and are violated in’ ships of all sizes and for all 
services. It is, for example, beyond all doubt, a great fault 
in “the construction” of a ship to add great weight to the 
hull above its fine extremities. There is always in 
every steamship (as ships are now built) a considerable 
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length of vessel at each extremity which has not sufficient 
buoyancy to sustain itself, and which would fairly break 
off and sink if it were not connected to the central portion 
of the vessel. Now, clearly, if the strength of the ship is 
not to be impaired, the weight of these extreme parts must 
be kept as small as possible consistently with the strength 
which it is requisite for the bow and stern to possess. 
Here is a clear scientific principle which ought to stand 
out distinctly before the mind of every designer of a 
ship, and for conformity with which he should be pre- 
pared to contend, even against the wishes of the owners for 
whom he is about to build" her. Yet what do we sce in 
practice ? Huge forecastles built up over the finest bows 
—cumbrous stern-cabins towering up over the “leanest 
runs ”—immense weights, in fact, hung out upon the ends 
of levers which are y cena aha almost too weighty for the 
fulcra to sustain! Builders have not scrupled, and do not 
scruple, to put a “ wave line” bow below the water, aud 
surmount it with a forecastle such as only the bluffest bow 
that ever butted the waves would be fit to sustain. Mr. 
Scott Russell himself both admits and utterly condemns this 
practice. “The form of ship which I introduced, now some 
eight-and-twenty years ago,” said he, in the discussion of 
March last, “ is a form exceedingly fine in the water, and 
in adopting that form for the purpose of getting the speed 
and small resistance which it possesses, shipowners and 
shipbuilders too often spoil the ship. They have cons 
structed a kind of ship which, I believe, is for all purposes 
of safety and profit the worst kind of ship that can be 
built ; i mean a ship that is a big ship out of the water 
and a little ship in it; a ship the ends of which are exag- 
gerated for pu s of accommodation above the water; 
and we cobtheantiy see built what I believe to be most un- 
seaworthy and dangerous vessels. They build a fine bow, 
and raise upon it an enormous weight of forecastle ; they 
then put in an auxiliary power, with boilers well aft, and 
a screw close to them ; and thus they load both ends of the 
vessel which are cut away below. I say, by these means 
you get the most dangerous kind of vessel it is possible to 
send to sea.” Nothing can be more certain than the truth 
of this; and nothing can be less questionable than the 
soundness of the principle that in a ship, weight and 
buoyancy should, as nearly as possible, go together. This 
is a purely mechanical principle, and one which every me- 
chanical mind will instantly grasp. 

Let us now draw another illustration from a more strictly 
scientific branch of the subject. It is well known that the 
form of a ship, and particularly the form of the midship 
and other transverse sections of a ship at and near the 
water-line, exerts a very serious influence upon her 
behaviour in a seaway—in fact, determines that behaviour 
to a very great extent. It is known by all cultivated 
naval architects that a vessel which is pretty symmetrical 
above and below the water-line for a considerable portion 
of her length—that is, a vessel which, in inclining about a 
fixed longitudinal axis through her load water-line, sub- 
ay og about the same volume on one side as is emerged 
on the other—it is known, we say, that such a vessel will 
be easy in her movements when under the action of heavy 
winds or seas. Her oscillations will be smoothly and 
easily made, while the ship herself will rise and fall with 
the changes of the general surface-level of the water, and 
with them only. On the other hand, a vessel of a form 
contrary to that which we have described will not only 
roll and jerk about uneasily, but will thump up and down 
with every considerable inclination to which she is sub- 
jected. ese, we say, are known and fixed facts in naval 
architecture; and yet, not only are hundreds of vessels 
built in express opposition to them, but these very vessels 
—designed, as it were, to jerk and plunge, in rough weather, 
as much as possible—are encumbered with the ponderous 
top-hamper, the evil effects of which we have already ex- 
plained. To these considerations must be added the fur- 
ther one, that it has become a practice, in vessels trading 
to the Baltic, and to other places comparatively near, to 
place some of the heavier portions of the cargo, and much 
of the coal which they use as fuel, upon their upper decks ; 
thus adding, in the most fearful manner conceivable, to 
their danger (in more ways than one), should they en- 
counter “heavy weather.” It is not surprising, under 
these circumstances, that the losses of iron ships are nu- 
merous and total. 

We have but touched upon one or two only of the defects 
that at present prevail, to a great extent, in our systems of 
iron-ship construction. Upon the vast questions of the 
mechanical combination of their parts—the extreme imper- 
fection of the so-called “ water-tight bulk-head” system— 
the excessive local rigidity given to some parts of a ship, 
and the corresponding weakness of other parts—the dis- 
tinctions which may practically be effected in construction 
between freight and passenger-ships—the wretched im- 
positions practised in connection with the iron supplied for 
ships’ plates—all these and some other topics await fuller 
discussion than they have yet undergone. We have said 
enough, however, to show that there are serious defects in 
the present practice of our iron-shipbuilders, and that 
nothing less than the joint deliberation of our foremost 
professional shipbuilders and engineers, aided by Lloyd's 
and the Board of Trade surveyors, can possibly suffice to 
place the art in its true and a a position. We hope this 
joint deliberation will not long be wanting, and that, when 
it is once entered upon, the question will be thoroughly 
exhausted before it is abandoned. We look to the naval 
architects of this country to take in hand this great branch 
of their professional business, 


SUBMARINE TELEGRAPHY. 


THERE was certainly some reason to apprehend that the 
many failures which have occurred in laying submarine 
cables, and in maintaining their efficiency when laid, would 
seriously impede the progress of telegraphic enterprise. 
The loss of the Atlantic cable, and the failure of the Red 
Sea, the Bona and Sardinia, the Levant and the Mediter- 
ranean extension lines have, somewhat unjustly, perhaps, 
brought submarine telegraphy into disrepute. “There are, 
however, many important lines which have not only for 
years past been of invaluable service to civilised progress, 





but which as yet show no signs of deterioration. The 
Sweden and Denmark, Italy and Corsica, and Corsica and 
Sardinia cables, manufactured in 1854 by Messrs. Glass, 


Elliot, and Co., are now in perfect working order. So are 
also the Newfoundland and Cape Breton line, laid in 1856; 
those between England and Folland, Hanover and Den- 
mark; that from Folkestone to Boulogne; and several 
others. But the progress which has been made in the 
theory of what has b 2 the sci of electro-telegraphiy, 
and which is gradually struggling into its practice, gives a 
yet higher anticipation of future success than that which is 
afforded by the facts which have been established at the 
bottom of the sea. Guided by experience and careful 
experiment, we are now able to manufacture a better cable, 
to employ a better insulator, and to use a better regulated 
battery current, than those which have given our present 
results. Some indisposition is shown by those to whom the 
credit is due of taking the initiative in telegraphic enter- 
prise to avail themselves of past experience and present 
improvement. But, from the very nature of the problems 
of telegraphy, it is evident that these men must now 
advance pari passu with the progress of their science, or be 
superseded by those to whom this progress is mainly due. 
he partial success which has attended the laying of the 
Algiers cable, landed at Minorca, must be considered as a 
favourable indication of telezraphic progress rather than in 
the contrary light. The ocean bottom on which it rests, 
reaching to a depth of 2,000 fathoms, is probably one of 
the most rugged and irregular in the world. In laying 
the different lengths of cable to connect the Balearic Isles 
with the Spanish mainland, Messrs. Henley have met 
with complete success. The Algiers cable, like the former 
ones manufactured by Messrs, Glass, Elliot, and Co., is of 
the class termed “heavy,” in contradistinction to “light” 
cables. Nevertheless the strength has been increased, and 
the actual weight diminished, by the adoption for the outer 
covering of steel wires enveloped inhemp. This protection 
to the wires promises to prove of value whenever it ma 
be necessary to take up portions of the cable within reac 
for the pu of repairs. It will be remembered that 
Captain Kell, in picking up some portions of the Atlantic 
cable in the spring of this year, found the outer wire quite 
bright where it had been covered with hemp and tar. 

It may be a matter of regret that india-rubber—the 
superiority of which, as an insulator, over gutta-percha 
has been fully proved by the experiments of the Messrs, 
Siemens, quoted in their paper read before the British 
Association this year—was not used for the insulation of 
the Algiers wire. In presence of the experimental facts in 
connection with insulaticn, we cannot but consider it pre- 
judicial to the advance of submarine telegraphy that the 
pure caoatchouc gum has not hitherto been extensively 
employed as an insulator, We have reason to believe that 
the vulcanised gum will shortly be applied in this capacity 
on a large scale; but there is sufficient primd facie evidence 
to cause us to anticipate many disadvantages in the sulphur 
compound; and the grounds of the preference which in 
some quarters appears to be accorded to it are certainly 
not very apparent. 

A consideration of even more importance than the 
insulation of the wire is that regarding its size accordin 
to the length of the circuit. It is now a well-establish 
fact, that the greater the sectional area of the wire the 
less will be the resistance to the current offered by a 
given length. With a wire of large proportionate 
diameter, the facility with which a moderately rapid 
rate of signalling is obtained, when the conducto: is 
not overcharged dynamically or with the “ quantity” of 
the current, offers no inducement to employ the “ten- 
sion” electricity which may overcome the resistance 
to the circuit; but which causes the wire to be- 
come statically charged, and thus occasions induction 
and the consequent retardation of the current. And it 
is to be observed that the evil effects of the “ tension” 
current are not confined to this result ; but, according to 
gradual det or negative nature of this current, include the 





ual destruction of the insulator—the “ perishing” effect 
ue to the action of ee ow gas upon the vegetable 
compound, or the rapid oxidation of the wire, aiibeser 
an imperceptible fault or “earth” escape occurs. The 
chemical effect of the tension current, which is now gene- 
rally recognised by telegraphists, has occasioned an interest- 
ing inquiry, the results of which we hope shortly to com- 
municate to our readers, as to the expediency of employing 
a positive or a negative current, or both, alternately. The 
terms “positive” and “ negative,” we may here remark, 
have been frequently misunderstood, and are, indeed, some- 
what unmeaning. The signalling current, whatever the 
arrangement of the battery or the earth elements employed, 
is always from copper to zinc. Moreover, when a battery is 
used the wire current and the earth current are both from 
copper to zinc. The practical difference in leading to earth 
the positive or the negative pole of the battery is in the 
electrolytic action of the current at any exposed portion of 
the wire, constituting an anode or cathode. If the zinc end 
of the battery has been led to earth, the electrolytic action 
at the fault—in this case the anode—is attended with the 
oxidation of the wire ; in the contrary case, hydrogen is 
evolved at the fault. Attention has been given too exclu- 
sively to the effect of the current on the instrument, and 
the continued di it may occasion to the cable has 
often been overlooked. ‘The importance of the considera- 
tions to which we have alladed can only be appreciated by 
realising the facts that insulation is merely a question of 
degree, and that the insulation we have hitherto employed 
for submarine wires has allowed the electrolytic contact of 
water to a very considerable extent. 

These considerations also afford matter for congratula- 
tion that the fatal error which occurred in the construction 
of the Atlantic cable, under the professional advice which 
guided the company, is not likely to be again repeated. 
This cable was constructed with a conductor through 
which it was impossible, in its best condition, to obtain 
more than one word and a half per minute; and this only 
by the employment of currents of such high tension as to 
be injurious to the wire and to its insulation. The fallacy 
of such construction has at length been exposed at a pro- 
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digious cost ; and the public will have the benefit of the 
experience in future lines. . 

n regard to the method of signalling, no great advance 
has lately been made; and this we are inclined to attribute 
to some Sines of prejudice on the part of our telegraphists. 
The French Government, with a higher appreciation of the 
importance of an efficient signalling apparatus, have 
lately purchased the printing instrument of Professor 
Hughes, the construction of which has been entrusted to 
M. Froment. At the time when this instrument was 
offered to our companies, we had occasion to make a com- 
parison between its performance and that of our present 
signalling contrivance, to the advantage of the former. It 
is probable that in some few years hence this instrument, 
or some other equally independent of clerical inaccuracy in 
transcribing messages, will be adopted in this country. 
Meanwhile the transcript of messages will be liable to such 
mistakes as the substitution of the word “none” for 
“nine” or vice versd, and the more startling employment 
of the word “burned” in lieu of “ buried” in the intelli- 
gence of the decease of our friends in India. 





STEAM RAMS. 


Tue following letter upon this subject has been written 
to the Timex }— 

Sir,—The real question now occupying so much the attention of 
the naval world—indeed, of the nation—is whether the whole ancient 
system of naval construction and of naval warfare is to become 
Cbsolete, and the new, radically opposed to the old, to be adopted. 
There can be no compromise between thetwo. Whether Sir William 
Armstrong’s or Mr. Whitworth’s shot may or may not be driven 
through a 4} in. or ot in. steel plate, or whether the concentrated 
broadsides of a line-of-battle ship of 68, or even 32-pounders may 
not crush in the side of an iron-plated vessel, is but a secondary 
question. I believe both results can be successfully accomplished 
under given circumstances—the first in practice, and the second 
when, as Captain Halsted very well observed, both parties are in 
fixed rests, and the forty or fifty broadside guns can be fired by a 
voltaic battery. It is well known there are a variety of projectiles 
which are infallibly destructive to the wooden vessel, but one kind 
alone may injure the iron-cased vessel—that is, a peculiar shot not 
yet in general use. The timber-built ship is combustible from truck 
to water-lines—vulnerable from stem to stern. ‘The iron-cased 
vessel may be occasionally vulnerable to shot, but is incombustible. 
The concentrated broadside of a line-of-battle ship may stave in the 
side of the iron-cased vessel, if the latter would be civil enough to 
cease all tiring, and place herself exactly in the position desired by 
the liner. It is more probable that the iron-cased vessel will com- 
mence its fire the moment she can strike, and half a dozen only of 
molten iron shells, or liquid fire, hitting (we know one alone has been 
sufficient), the wooden vessel must be in flames long before she could 
close upon her antagonist. At 300 or 400 yards the shot would drop 
off harmless from the iron sides, but every shot and shell would easily 
penetrate the wooden vessel at 3,000 yards. 

As it is clear the iron walls must supersede wooden ones, let us 
examine which of the two actual arrangements of the former is the 
most efficient—the steam frigate, iron-cased, with the usual mast, 
yards, and sails, of a line-of-battleship, only using her guns; or the 
modification of the steam frigate, which also uses artillery, and is 
expressly built for speed and strength, and weight suflicient to sink 
by concussion, and with a rig subordinate to that important quality, 
1 give my reasons in the following observations to show why | think 
the latter (steam ram) is intinitely superior for service, less expen- 
sive in construction, and much less in maintenance. 

The iron-plated steam ram can make use of guns as the steam 
frigate, equal in calibre, aud, if required, equal in number. She can 
use more guns from each extremity than the steam frigate from her 
bow or stern; therefore whether retreating or pursuing, the steam 
ram is more formidable, even when she trusts to her guns alone. 

A single steam ram can effect with her beak an amount of destruc- 
tion in a few minutes which would take many steam frigates to 
effect very imperfectly in as many days, if at ail. She could get in 
among a tleet at night, sink two ur three ships and disperse the rest. 
She could run into a harbour, such, for example, as Cherbourg, by 
one entrance and out by the other, sink some of the ships at anchor 
in the outer road by her beak, and set tire to others by her incendiary 
projectiles. 

The steam rams should have both extremities the same (I pro- 

osed a screw and rudder at each end, and also paddle-wheels for 
Channel service). She could run in or out among the enemy’s 
vessels, and advance or back with the same velocity and quickness. 
If attacking at night, with masts lowered, she could not be seen 
until felt, could launch out her incendiary projectiles into the town 
and harbour, and there would be no masts, sails, or rigging, to 
obstruct their flight in every direction. Guarded b loop-holed and 
bullet-proof towers, to afford refuge to her people when boarded, and 
boiling water made to be ejected from them, it would be impossible 
to take the steam ram. 

No steam frigate could do all this, A steam ram, when prepared 
for action (she has, of course, no bowsprit), with her i ne 
the rigging, the little she has, frapped in amidships, and without 
any kind of outside projection, can clear instantly any vessel she 
may faJl alongside of, or that she has run into. If boarded, the 
boarders must be killed or scalded. As no wreck can hang over- 
board, her screw cannot be fouled. The steam frigate falling along- 
side of her enemy, and either vessel losing masts and yards, they 
must get entangled, and their screws fouled by their wreck ; there 
would then be nothing to prevent a fresh ship from running along- 
side, and effecting an easy conquest of the steam frigate. 

If the steam ram is constructed with both ends as sterns she will 
never require turning in action; she can, therefore, run up or back 
in passages or rivers as narrow as the breadth of her own beam, and 
engage batteries at the closest distances. She has two screws to 
rely upon (she may in addition have paddlewheels), and her screws 
cannot be fouled from her own wreck. If a steam frigate of the rig 
and dimensions of the Warrior were to run up a narrow channel or 
river to engage a battery at close quarters, any wreck from her own 
= would infallibly foul her screw; so circumstanced, her great 
ength would prevent her from having sufficient space to wear in, 
as she would require at least half a mile for the purpose, and the 
embarrassed screw would prevent her from tacking. ‘The velocity 
of a steam ram can only be slightly affected by the wind, her 
schooner rig and lowering masts presenting uo comparative resist- 
ance when bringing the wind a-head. ‘This position to a steam 
frigate, with her heavy masts and yards, might make a difference 
of several knots per hour, besides much impeding the quickness of 
her movements. 

I have hitherto spoken of the “iron protected shot proof steam 
ram.” Now, it must be evident to every man acquainted with mari- 
time matters, that when a steam ram has the superiority in speed and 
p merry ge of movement over her enemy, she can make herself equally 

ormidable without shot-proof protection. She can then choose the 
time and mode of attack most advantageous to her. Such a steam 
ram could carry six weeks’ or two months’ fuel (the screw ships of 
the day do not carry more than from seven to ten days’); besides as 
the aygressive party, she can more easily economise her fuel. She 
would probably keep out of gunshot during the day, and, making 
requent feints at night, obliging the ships to keep up full steam, the 
time would soon arrive when their fuel would be expended, and they 
would become mere sailing vessels. In a dark night, when the steam 
ram has all her masts lowered, she uses fuel that emits litile or no 
smoke, and, turning her beak towards her enemy, she becomes in- 
visible to them at 200 yards; but every movement of the ships, with 








their high broad hulls, tall masts, and square sails, is easily visible 
to the steam ram. She selects her victim; 60 or 70 seconds after the 
first cry of the look-out man that “the enemy is ranning down upon 
us,” the five or six bow guns are pouring in their molten iron shells 
and liquid fire either into the ship attacked or the one a-head or 
a-stern of her, and she crushes in either bow, beam, or quarter of the 
enemy. Every sailor knows that in so short a time it would be im- 
possible to get a large ship to avoid the blow, still less to man, point, 
and fire her guns at so rapidly moving an object as the steam ram, 
going eight or ten knots. What must be the moral effect, also, upon 
the crew attacked, knowing that no earthly courage or skill can save 
them from the inevitable destruction awaiting them in a few seconds ? 

As the two vessels have different movements (the beak of the 
steam ram is made only to penetrate to a certain distance), and the 
latter immediately backing, she quickly disengages herself, disap- 

rs in the darkness, and returns to repeat the same mode of attack. 

o steam frigate can do this. The shot-proof steam ram’s most 
effective mode of attack is when she presents her sharp stem to the 
enemy and use her front —- A shot striking her in that posi- 
tion, it either must glance off the oblique surface, or, hitting the iron 
plate obliquely, the shot must have double the quantity to penetrate, 
which Whitworth’s flat-headed bolt shot is not likely todo. The steam 
ram is safe, therefore, from the artillery of the steam frigate, the only 
mode of offence or defence of the latter, Thesteam ram, particularly 
if she has the superiority in speed and quickness of movement, could 
knock away the masts or bowsprit of the steam frigate or disable 
her rudder by shot, so that, screw fouled by wreck, or the rudder 
useless, the steam frigate must give up or be sunk by the blow of the 
beak, It is unnecessary to prove that no lateral strength can pos- 
sibly be given to the steam frigate which would enable her side to 
resist the blow or concussion of a vessel constructed for the purpose, 
and running into her with the weight and impetus of 3,000 or 4,000 
tons and speed of eight or ten knots, from instantly bursting in her 
side. I now answer some objections anpesentiy well founded, 
which have been made to me against using the principle of the steam 
ram. 

The steam ram cannot pessibly foul her screw by the wreck of the 
vessel she destroys. Her working screw must be the whole length 
of the vessel from the locality of the wreck or the vessel struck, and 
every stroke of the screw backing removes her further from that 
locality. The foremost rudder, and screw blades, in preparing for 
the attack, are placed and fixed fore and aft. I have the opinions 
of some of our ablest ship constructors that the stern piece can be 
made so strong as effectually to protect screw and rudder from all 
harm where the concussion takes place. It has been said also that 
if the steam ram were going at a high 5) against a large vessel 
the force of the blow or concussion would throw the engine out of 
gear and render it useless. This opinion is abundantly refuted by 
innumerable facts. We hear unfortunately almost every day of 
steamers, some that have run down other vessels, upon rocks, and going 
at eleven or twelve knots against stone walls, as at Birkenhead, or 
into a stone pier, mounting up the stones on either side as if it had been 
an earthquake, as at New York, and in every case the engines have 
never been injured or inutilised until either the bottom has been beaten 
in by the rocks or the fires have been extinguised by the water rushing 
in, but the engines have never, and even the stem of the vessel has but 
seldom, been much the worse for the shock. We must recollect that 
all these cases of collision or wreck have occurred with merchant 
vessels of ordinary construction and strength, and as such, therefore, 
are far inferior in solidity and strength to what the war steamers 
would be expressly built and Bay man for purposely effecting what 
has been so often unintentionally done. The beak of the steam ram 
rushing upon a large ship with the momentum of 3,000 or 4,000 tons, 
can never encounter a sudden check; it is the gradual crushing 
blow—the side yielding to it, the vessel struck heels over, and is 
more or less driven before the blow. I am persuaded a man in the 
gunroom of the steam ram could hardly know that a collision had 
taken place. It is again said that the application of the principle of 
the steam ram has never been tried. I point out as my answer the 
cases of collisions I have alluded to. } med steam-vessel that has 
destroyed another by running into that vessel is to all intents and 
purposes a steam ram. 

The steam frigate has only one apparent advantage over the steam 
ram, and that will disappear on examination—namely, the line-of- 
battle ship’s masts and sails enable her to make long voyages, but 
the steam ram has her five or six schooner masts, and, if required 
for a long voyage, topmasts, — sails, stay sails, and square sails 
can be added, so that she will spread almost as many yards of can- 
vass as the line-of-battle ship. To resist invasion or protect seaports 
and harbours the steam ram is tenfold more serviceable than the 
steam frigate or any other description of vessel or shore battery. 

In case of an invasion there must be a large number of vessels 
together heavily laden with men, artillery, and all the necessary 
accompaniments for the purpose. Two or three rapid and agile 
steam rams would soon get in among them, and a single touch from 
them would send the whole cargo to the bottom, while their 
guns were also reaching the more distant vessels. Three or four 
mad dogs among a flock of sheep could not kill and lacerate so great 
a number with more ease and safety to themselves than these steam 
rams would do amid such a convoy. 

Treble the number of similar vessels could be no protection to the 
convoy, unless they had a great superiority in speed and quickness 
of movement, Steam frigates could only depend on their chance 
shots, and they could be equally met by other vessels of the same 
description. 

As protection for harbours, the steam ram is unquestionably the 
most effective, indeed infallible, fur no description of vessel can 
escape from its blow. Amid all the incongruities so abundantly 


two or three guns of the heaviest calibre, being able to send their 
shot through the iron casing of the large ship, and so ultimately to 
destroy her. Mr. Whitworth must recollect that his flat-headed 
bolt shot will not frequently find a flat surface to strike upon; that 
a very little sea will cause the small v to be unsteady, conse- 
quently her aim uncertain; that to enable her to send her shot 
through the iron plate, she must be in very dangerous proximity to 
the large ship; that at such distances from the comparatively 
steady decks of the large vessel the little one forms an 

target, which they must be execrable gunners to miss; that many 
shots must strike the large vessel before any serious mischief, can 
be done to her; that incen any or exploding prwectiies are harm- 
less against her, but a single shell of molten iron, liquid fire, &c., 
would destroy the smaller vessel.—Your obedient servant 

Charlton, October. G. R. Sartorius, Vice-Admiral. 





Room ror IMPROVEMENT IN THE STEAM EnGrine.—The unit of 
heat is that which is sufficient to raise the temperature of one pound 
of water by 1 deg. of Fah. The unit of work is the raising of one 
pound weight through a vertical height of one foot—called a foot- 
pound. The experiments of Mr. Joule, of Manchester, indicated 
that if the whole of the heat could be rendered available, a unit of 
heat would raise 772 pounds 1 ft. high; in other words, a unit of 
heat is equal to 772 foot-pounds. This is called Joule’s equivalent. 
A pound of charcoal will raise 78°15 pounds of water 180 oe. which 
is equal to 14,067 units of heat. This multiplied by 772, gives 
10,859,724 foot-pounds, which is equal to the production of 5}-horse- 

wer from the combustion of 1 lb. of charcoal per hour. As the 

t engines consume nearly 2 1b. of coal ~ horse-power per hour, 
it follows that about only one-tenth part of the gross power of the 
fuel is utilised. 

Iron-Banp Gapions. — The Royal Engineer Permanent Com 
mittee at Chatham, as well as the Ordnance Select Committee, 
having made a highly favourable report of the iron-band gabion, the 
invention of Sergeant Major J. Jones, R.E., Sir J. <9 has 
given directions for the invention to be adopted generally in the 
service. The new gabion is formed by bands of common or gal- 
vanised sheet-iron, known as 20-in. gauge, 3} in. in width, fixed on 
wooden pickets. ‘The old description of gabion occupies three men 
three hours in making, whereas on a recent , in the p 
of the Duke of Cambridge and Staff, two say»pers made one of the 
iron gabions in four and a half minutes. 100 men can make 5,400 
of the iron-band gabions in nine hours, while the same number of 
men, in the same time, would only make 100 wicker gabions. The 
chief merits of Sergeant Major Jones's invention are that they are 
more portable, inasmuch as 100 of his gabions require less room for 
stowage than six of the wicker ones; they are much lighter, each 
weighing only 29 lb. or 31 Ib, less than the old kind; they are much 
cheaper, costing, complete, 5s. 1d. each, or 1s. 1d. less than the 
present description; more simple in their construction, and more 
durable. 


Macy Drartnace Soutn or tHe THaMes.—On Saturday several 
members of the Board of Works and the engineer, Mr. Bazalgeti 
paid a lengthened visit to the main drainage works now in course 0 
construction on the south side of the Thames. ‘They are under the 
immediate and daily supervision of Mr. John Grant, the assistant- 
engineer, and consist of the high-level sewer from Clapham to Dept- 
ford-creek, with a branch from Dulwich to Peckham, forming one 
contract with Messrs. Lee and Bowles of £217,000. The outfall 
sewer, from Deptford-creek through Woolwich to Halfway-reach, 
in the Thames, furming another contract with Mr. William Webster 
of £300,000; and a short length of the low-level sewer near to 
Deptford-creek, now under contract with Mr. Aird, at a probable 
cost of £15,000. There is also a temporary pumping station being 
constructed at the mouth of the Earl sewer, and the improvement 
that outlet, at a cost of £14,000, or thereabouts. In addition to 
these is the contract with Messrs. Slaughter, Gunnins, and Co., for 
the construction of the Deptford pumping engines now in progress 
at their works at Clifton. These works together amount to upwards 
of half a million of money, of which about £120,000 in value is now 
completed. They will consume more than a million cubic yards of 
earthwork, about 200,000 cubic any: of brickwork, and an equal 
quantity of concrete, upwards of 70,000,000 of bricks, 2,000,000 
bushels of lime, and 1,000 bushels of cement, besides timber, iron- 
work, masonry, stoneware, and other materials. Upwards of 8,000 
artiticers and labourers are SY on the works south of the 
Thames at the present time, uch difficulty and delay has been 
caused by the wetness of the season, and for the same reason, we 
understand, the manufacture of bricks has not kept pace with the 
demand, and the price has gone up proportionably ; but notwith- 
standing these oul other ditticulties and delays the works have 
materially progressed. 


Tue Fivat Destiny or tae Earta.—Encke's comet, which 
revolves about the sun in 8¢ years, has been observed to complete 
its revolution in a constantly shortening ay! showing that it is 
being drawn inward towards the sun. This fact has led to the 
general lusion by astr that the planets are moving in a 
resisting medium, far more attenuated than our atmosphere, 
still sutticient to affect their motions. If this is so, it follows, by 
strict necessity, that our earth and its sister orbs are ail winding 
spirally towards the sun, and that they must eventually strike 
against it and become incorporated with its mass. ‘The time required 
for this pu belongs to those inconceivable paae with which 
geology and astronomy have to deal. The resisting medium is so 











occurring during and since the Russian war in public matters, 
particularly in military or naval matters, none can more readily 
excite a smile when the Government wished to know from the sub- 
committee on coast defences what would be the most effective mode 
of protecting Portsmouth Harbour and arsenal from being bombarded 
by shot-proof vessels coming into Spithead and throwing shells and 
incendiary projectiles over the town. A plan and estimate was 
seriously sent in for forming a complicated work of booms, chains, 
nets, and i bl h to spread over so large a place as 
Spithead, at a cost of £500,000! like a net for catching tunny fish. 
The difficulty of keeping all this cumbrous complication in working 
order in winter and storm, and the impossibility of spreading out 
the trap with sutlicient quickness to catch the interlopers, who 
necessarily would come on very suddenly, the enormous inconve- 
nience of embarrassing this important roadstead with all this mass 
of materials, seemed to have escaped the attention of the committee, 
as weil as the simple remedy, namely, to oppose them by the same 
kind of vessels. As these would be constructed for harbour protec- 
tion alone, they could be made more poweriul and handy than those 
of the enemy. 

Four iron- protected vessels are now in the process of construction ; 
two laid down by the late Admiralty Board, and two by the present. 
All four are fitted with the same powerful longitudinal strength and 
form of stem for sinking by concussion—the peculiar characteristic 
of the steam ram. 

In spite of the remonstrances of the most experienced and intel- 
ligent sea lord under Sir John Pakington, a false nose or cutwater 
was subsequently added to the Warrwr, and a 90-gun ship’s masts, 
yards, and bowsprit adopted, rendering useless her most important 
quality, as well as the heavy extra expense in giving her that 
quality—the sinking by concussion. The mischief may still be 
remedied by taking off that cutwater excrescence, and adopting” 
another mode of masts and sails, suited for a vessel built to sink by 
the blow when required. She will still be able to use all her actual 
artillery, spread almost as much canvas, and become tenfold more 
formidable by going back to the original intention, and this without 
the sacrifice of a single essential goud quality. 1 think without the 
upper decks, and every outside projection but catheads removed, she 
would be lighter and livelier S the water, and equally useful and 


Mr. Whitworth alludes to smaller non-protected vessels to carry 








exceedingly attenuated that it exerts but a slight influence on the 
comets, which are themselves masses of the very thinnest vapour, and 
its influence would of course be very much less on the dense matter of 
the planets. Astronomical observations, with all their wonderful 
delicacy, have yet failed to detect the slightest progressive shortening 
in the periods of revolution of any of the planets. It is curious, 
however, to note the multiplied obstacles which prevent the 
of this fact, if it does exist. All the measures of these revolutions 
are shortening with the revolutions themselves. If we begin, for 
instance, with the earth, the problem is to ascertain whether the 
time occupied by the earth in its journey around the sun is g 
becoming shorter. The first plan that suggests itself is to 
this with the rotation of the earth upon its axis, to see whether the 
ear occupies the same number of days and hours and seconds that 
it did in former times. But if the earth is ually cooling, it is 
contracting in size, and its rotations on its axis are becoming more 
rapid; in other words, the day is shortening with the year ; and if 
the measure shrinks ~ in proportion to the thing measured, we 
cannot tell whether the latter is becoming shorter or not. If we take 
the time of the revolutions of the moon around the earth as a 
standard, the same resisting medium would draw the moon towards 
the earth and shorten the month also with the year. If we resort 
even to the less satisfactory measure of the sun’s rotation on his axis, 
his bulk is also diminishing by the radiation of his heat, and the 
period of his rotation is consequently becoming shorter. In brief, 
from the two causes of radiation and the resisting medium, all the 
times and distances which could be used to measure the earth’s 
distance from the sun (or the period of its annual revolution) are 
shortening together. So that the differences in the extent of these 
several contractions are the only means left for detecting by observa- 
tion the approach of the earth to the sun, if such approach is really 
taking place. These differences would doubtless reveal themselves in 
the course of generations to retined astronomical observations. If the 
earth und the sun are gradually becoming cold, this winding of the 
earth towards the sun would tend to keep up its warmth, and it may 
be a wise provision tor prolonging, by some millions of years, the con- 
tinuance of animal life ~ our globe. But this period must come 
to a close, for if there is a resisting medium pervading the space 
between us and the sun, the final destiny of the earth is to curve 
gradually inward till, with a veeey hundreds of times greater 
than thatf a cannon ball, it dashes itself with an awfully sublime 
crash into the mass of the sun.—Acientific American. 
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Cemean Memoriat.—The scaffolding has been erected and 
other preparations made for —s monument on Woolwich- 
common, in memory of officers of the Royal Artillery who fell in 
action during the Crimean War. Four immense blocks of Aberdeen 
granite, to form the base of the monument, are now on the ground, 
and the foundation stone is expected to be laid in a few days by a 

ember of the royal family. 

Macuinery, Merats, &c., nv AusTRALIA.—The extraordinary 
movement in mining companies, intending to work our gold-fields by 
machinery, has created an unprecedented demand for machinery, and 
the metals required for their fabrication. Not only have these 
advanced immensely in price, but old stocks of engines and boilers, 
which two months ago were utterly unsaleable, have been sold at 
large profits. In fact, it was to a certain extent this realising on 
old consignments that induced many merchants to patronise the 
mining companies, which otherwise they would probably never have 
taken a share in, let alone fathering illegitimate projects. The 
demand for quartz-crushing engines continues, notwithstanding the 
collapse of several undertakings ; and good boilers, as well as boiler- 

lates, are much wanted to complete orders. The price of the lat-er 
has advanced to £18 per ton, aud the consumption of assorted bar 
and rod is in excess of the supply.— Melbourne Argus. 

Fara Accipent oN Boarp THE Utster.—A frightful accident 
occurred last week on board the Ulster, which was launched a short 
time ago, and which is now being titted up by Messrs. Martin 
Samuelson and Co. for the Atlantic Royal Mail Steam Packet Com- 
pany, and which resulted in the immediate death of one man and 
the serious injury of five others, two of whom are not expected to 
survive, the injuries which they have received being of so very ex- 
tensive a character. ‘To hasten the completion of the vessel, it 
appears that Messrs. Samuelson had been employing two sets of 
hands—nightmen and daymen—and all had been heavily worked, 
and it was just before the termination of the hours of labour of the 
nightmen that the accident occurred, and the man who met his death 
had but a short time Pepamne nf made the remark to one of his 
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1854. ApAmM Dixon, Birmingham, eee in knife-cleaning ma- 
chines’”— Petition recorded 31st July, 1860. 

2210. ARTHUR RANsFoRD, Manchester, ‘I ing or sup- 
ports for gas shades.”—Petition recorded 13th September, 1860. 

2283. Ropert Kunstmaxn, Manchester, “ An improved apparatus for lubri- 
cating the frictional surfaces of machinery.”—A communication from 
Thomas Rominger, Hof, Bavaria.—Petition recorded 20th September, 1860. 

231%. Joun ToMLInson, Nottingham, “ Improvements in fire-engines.”— 
Petition recorded 22nd September, 1860. 

2336. CuaRLEs BuRN, Delahay-street, Westminster, London, “ Improvements 
in the tram-rails of street railways, to prevent horses slipping thereon. 

2338, FRIEDERICH WILHELM DARHNE, Swansea, Glamorganshire, ** Improve- 
ments in extracting copper from ores.”—Péitions recorded 26th September, 
1860. 
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2459, ArTHuR GraNoer, High Holborn, London, “A better and c 
kind of embossing press for embossing or stamping paper, linen, and 
articles.” — Petitions recorded 9th October, 1860. 
ts in machinery 
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cocoa, chicory, 





2461, Tuomas Baknertt, Beverley, Y , ‘Imp 
for drying grain, roots, and seeds, and for roasting coffee, 
malt, and other vegetable substances.” 

2465. DesMonp GERALD Fitz GERALD, Cambridge-street, London, “ Improve- 
ments in breech-loading fire-arms.”’ 

2467. ARTHUR Maxrig.D, Nottingham, “Improvements in the construction 
of waterclosets and wi with flushing apparatus connected 
oa le 
o! c lows, or for o pu 

2466. GEORGE ToMLINSON BoUSsFIELD, Loughborough-park, Brixton, a 
“* An eraser and pencil ner.”—A communication from J. J. Greenough, 
Wall-street, New York, U.S. 

2471. TimorHy Wuitsy, Millbank-street, and Witu1aM Dempsey, Great 
George-street, Westminster, ‘‘ Improvements in applying springs to rail- 
p= Pag" and to railway and other carriages.”— Petitions recorded 10th 
Oct 1860. 











2346. JosepH Jxpson Oppy TaYLor, Mark-lane, London, ‘‘ An imp d 
composition for vessels, furnaces, and other apparatus to be exposed to the 
operation of great heat, and the effect of fluxes, and the like.”— Petition 
recorded 27th September, 1860. 

2352. AUGUSTUS FREDERICK SHEPPARD, Moorgate-street, London, ‘‘ An im- 
proved method of and apparatus for plate printing.”—A communication 
from E. Muggeridge, New York, U.S. 

2354. James ASPELL, Middleton, and Evwarp Bootn and James Hurst, 
Tonge, near Middleton, Lancashire, ‘“‘ A certain improvement in power 
looms for weaving.’’—/’etitions recorded 28th September, 1360. 

2358. CHARLES GREEN, Winnington, near Northwich, Cheshire, ‘‘ Improve- 
ments in the manufacture of salt.” 

2360. Joun Rozerts, Upnor, Kent, “ An improved method of and apparatus 
for harvesting corn and other crops, and ventilating granaries.” 

2362. Henry Orrereetp, EKilendorf, near Aix-la-Chapelle, “ Improvements 
in drums, and apparatus connected therewith, for giving motion to 
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2364. Tuomas Roginson, St. Helen’s, L » p ts in ma- 
chinery for pews soda ash and other matiers or substances in casks and 

other vessels.” 
2365. Ropert Musnet, Coleford, Gl , “* An imp t in the 
facture of cast-steel.”— Petitions recorded 29th September, 1860. 
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comrades that “ He would not kill himself to keep himself,” g 
that he would not work so hard any longer. His comrade accordingly 
advised him to “knock off,” and go home, but unfortunately for 
himself, he said no, he would work until six o'clock, and then he 
would work no longer, the accident happening but half an hour 
before that time. A huge cylinder, weighing 23} tons, had to be 
elevated a little, in order to be placed in its proper position, and 
for this purpose a crane, weighing nearly a ton, placed upon 
two beams 14 in. by 15 in. thick, elevated above the deck 
immediately over the space allotted for the engines, and which several 
times had been used for the same purpose, was called into requisi- 
tion. A number of men were employed on the two beams, and some 
others were employed in the bottom of the vessel, placing packages 
under the cylinder, as it was being raised, in order to take the great 
stress of weight off the crane. It had been raised to an elevation of 
about 3 in.—all that was required—and the crane was about being 
fastened by the men on the top, when a sudden cracking was heard. 
The men immediately ran from the spot where they were working, 
some rushing on to the paddle-box, and one jumping on the deck, 
and one of the beams instantly snapped, and a man, named Thomas 
Smith, was, along with the crane, precipitated to the bottom of the 
vessel, a distance of above 40 ft., falling under the crane, and was 
killed on the spot. The crane, in its descent, was broken in several 
pieces, and five other men, who were engaged packing the cylinder, 
were crushed by the pieces falling upon them, From the evidence 
adduced at the inquest, it appeared that the beams had been in use 
for six weeks, and the crane had six times previously lifted the cy- 
linder, in the raising of which the beam was broken. The only 
cause, therefore, which can be given for the accident is that, by a 
sudden jerk, the crane had been shifted on to one of the beams, and 
the additional weight thrown upon it had caused it to snap. The 
jury returned a verdict of “ Accidental death.” 

Tue Warrior Inox-crap Frigate. —The completion of the 
Warrior is being pushed forward with as much activity as ibl 


2366. Joun CLARK, WILLIAM PoLLock, and James Wayts, Paisley, Renfrew- 
shire, N.B., “‘ Improved apparatus for spinning or twisting.” 

2363. Groner Hutme, Rochdale, L hire, “‘ An imp it o Pp 
ments in the process of carding wool, cotton, silk, or other fibrous mate- 
rials, and in machinery or apparatus applicable for that purpose.” 

2370. Cuartes Henry Hurst, Victoria-terrace, Royal- , Kennington, 
Surrey, and Henry Horsey and George Baker, Bridge-strect, Southwark, 
“Improvements in syphon and other taps or cocks employed for drawing 
off liquids.” — Petitions recorded 1st October, 1860. 

2374. James Parker, Lilford-road, Camberwell, Surrey, ‘‘ Improvements in 
propelling vessels by the buoyant power of steam, hot air, and vapour, in 
combination, in rising through water.” 

2376. Ronert WurrtaM, Accrington, Lancashire, ‘‘ Improvements in penta- 
graph machines used for engraving metal rollers or cylinders employed in 
ae calicoes and other su 0 

2378. Joun Tuomas Ropinson, B yi r 
screw gill apparatus for combing wool and other fibrous materials.” 

2382. Henry Cuatrerton Rusa, Spencer-road, Putney, Surrey, ‘‘ Improve- 
ments in fences for —- platforms.” 

. Goprrey Ruopes, Albemarle-street, and James Syme, Bishopsgate- 
street, London, ‘‘ Improvements in tent frames, and in rendering cover- 
ings for tent frames, and other textile fabrics, and fibres, and surfaces 
waterproof.” 

2386. James Les Norton, Belle Sauvage-yard, London, ‘‘ Improvements in 
apparatus used in ae or stretching and drying fabrics.” 

2388, Couin MaTHeER, Salford, L hire, “ Imy in hi 
shearing and singeing fabrics.”— Petitions recorded 2nd October, 1860, 

2390, Josep Bower and Davin Farrar Bower, Hunelet, Yorkshire, “An 
improvement in the manufacture of iron and cast-steel.” 

2391. Ropert James, Faversham, Kent, ‘‘Improvements in reaping and 
mowing machines.” 

2392. ALEXANDER WILLIAM WILLIAMSON, University College, and Lortus 
Perkins, Francis-strect, Gray’s-inn-road, London, “ Improvements in 
steam engines.” 

- . Josepu Hapiey Rippgeit, Cheapside, London, “Improvements in 
vilers.” 

2395. Ricnarp Joun Cots, Pembridge-gardens, Bayswater, Middlesex, ** Im- 
provements in ornamenting the windows of public and private vehicles.” 

. ARTHUR Irwin Mauon, Dublin, ‘‘ Improvements in screw propellers, 
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and it is expected to be ready for 1 hing in D I With the 
ay omg of a small portion of the stern, the whole of the hull of 
the ship is completed. ‘The girders for the decks are in position, and 
a greater part of the flooring is laid. In the engine-room the founda- 
tions for the engines, furnaces, and boilers are tinished. ‘The armour 
plates require an immense amount of time for their manufacture and 
preparation, as they are formed of hammered and not rolled iron, 
and are to be dovetailed one into the other. At the experiments 
which were made some months since on the plates supplied by the 
builders of the ship, and which were attached to the side of the Sirius 
for testing from the guns of the Excellent, the resisting power of the 
plates was found to be highly satisfactory. At the ordinary range, 
the shot failed to penetrate the plates; they were arranged on the 
dovetail principle, and formed entirely of scrap-iron, built up, and 
hammered. Each plate is made up of masses of iron, which are 
heated in the fire, and welded and incorporated piece by piece with 
steam hammers until the requisite dimensions are obtained. ‘The 

lates have then to be planed on the surfaces and edges, moulded 
into shape, and grooved upon each side, so that the plates may fit one 
into the other. More than half of the plates are finished, and in a 
few days a commencement will be made of placing them in 
position, The teak covering of 18 in. thick on the broadsides of 
the ship is nearly all fixed. The fighting and iron-clad surface of 
the ship extends for 210 ft. in length and 27 in depth, is 5 ft. 
beneath the water-load line, presenting a surface on each side of 
5,670 square ft. of iron 4} in. in thickness. Behind this there are 
the two tiers of teak timber, each of 9 in. square, one laid longi- 
tudinally, and the other vertically over the iron hull of the ship, 
the skin of which is § of an in. in thickness, and inside this again 
there is another surface of teak lining. The stern-post is one piece, 
andits weight is 43 tons; its height is 42 ft.; thickness, 8 in.; and 
breadth, 18 in. The keel-plate is 1} in. in thickness, and from this 
the iron ribs of the ship’s side a These ribs are of wrought- 
iron, made in joints of 5 ft. in length by 2 deep, and securely bolted 
together. Theribs are 44 in. apart, except at those parts where the 
sides are pierced for the port-holes, and in those parts the ribs equal 
in distance the most of the port-holes, viz., 3 ft. fo in. Atthe bows 
and stern of the ship the iron used in the construction is of the 
ordinary thickness; but it is rendered of immense strength by a 
complete network of iron i 27 in number, Sena by 
the crossing and intersecting of plates of iron 4 in. thick. Any one 
or more of these compartments may be injured or pierced by shot 
without endangering the safety of the ship, and even if the whole of 
the bow and stern, which extends beyond the armour-covered surface 





Pp also for raising and forcing water and other liquids, and obtain- 

ing motive power from the same.” 

2397, Joun WHITEHEAD Greaves, Port Madoc, Carnarvonshire, ‘‘ Improve- 
ments in slate-dressing machines.” 

. WILLIAM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in lamps for burning coal oils, and other hydo-carbons containing an excess 
of carbon.”—A communication from William Henry Racey, St. Augustine, 
Florida, U.S. 

2399. Joun Roptxsoy, Rochdale, L » “Imp ts in machinery, 
commonly called log frames, for sawing timber.”—Petitions recorded 8rd 

r, 1860. 

2401. CuarLtes Cowper, Southamp ildings, Chancery-lane, London, 
“Improvements in the manufacture or extraction and application of 
colouring matters from the products of the distillation of coal tar.”—A 
communication from Joseph Marie Albert Battalier, Avignon, France. 

2403. Louis Prosper ReyNavp, Paris, ‘‘ An improved buckle.” 

2405, MicuatL Jones, Lidlington-place, Camden-town, London, “ Improve- 
ments in rifles and other fire-arms, whereby to insure greater accuracy in 
the use of the sights.” 

2407, JamEs Morris, Clapham, Surrey, “ Impr and 
guide pulleys for the cords of Venetian blinds for wiudows.”—/etitions 
recorded 4th October, 1860. 

2409. CHARLES CALLEBAUT, Rue St. Appoline, Paris, “ Improvements in 
sewing machines.” 

a McNavout, Manchester, “ Certain improvements in steam 
engines.” 

2415. Tuomas Rickert, Castle Foundry, Buckinghamshire, ‘‘ Improvements 
See engines for common road3,”—/etitions recorded Sth October, 
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1860. 

2417. RicharD Mepwin Hanps, Coventry, Warwickshire, ‘‘ Improvements in 
pa pone or giving lustre to silks, ribbons, and other fabrics, also to threads 
and yarns.” 

2419, WiLtIAM Bgare CAULFIELD, Cole Harbour, Blackwall, Middlesex, 
“ Slinging and raising sunken or stranded vessels.” 

2421. WiLulaM Epwarp Newton, Chancery-lane, London, “‘ Improvements 
in knitting machinery, and in the mode of operating the same.”—A com- 
munication from the McNary Knitting Machine Company, New York, U.S. 

2423. Jonn Piatt, Oldham, L hire, ** I ts in hinery or 
apparatus for forging or shapin, 

2425. Wituiam Yartss, Bromley, 
and other furnaces, and in 
recorded 6th October, 1860. 

2427. Matrugw Paris, Hill Side, Wimbledon, Surrey, ‘‘ Improvements in 
fire-arms.” 

2429. Davin Corr, L 
like pack » and in 
of the same.” 

2431. Groreg Hitt UnpERwoop, Manchester, ‘‘ Improvements in finishing 
and stiffening textile fabrics.” 

2433. Joun ADams Kyient, Symond’s-inn, Chancery-lane, London, “ An im- 
roved lathe for ribbon looms.”—A communication from Etienne Calonnier- 
eyron, St. Etienne, Loire, France. 

2435, WiLLiaAM Epwarxp Newron, Chancery-lane, London, ‘Certain im- 





cranks on bars of metal.” 
iddjesex, ‘‘ Improvements in steam boiler 
ted th ith.” —Petitions 
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were knocked away, the centre itself would still form an i 
water-tight compartment in which the guns could be worked, and 
which could be tor almost all practicable purposes invulnerable. ‘The 
engines are to be of 1,250 horses’ power, and their weight, with 
boilers, 950 tons. Her stowage for coals will be about 1,000 tons, 
and her total “ae including armament and stores, will be upwards 
of 2,000 tons. The speed expected is 14 knots, and there appears 
reason to suppose that this rate may not be attained. Her dimen- 
sions are 420 ft., over all, 310 tt. between the perpendiculars 

extreme breadth 58 ft., extreme depth 42 ft., tonnage 6,100. She 
will be rigged as an 80-gun ship. The original intention of 
building the Warrior as a “ram” to run down other ships, and of 
disguising her real character by some artistic figure-head and false 
bows, has been abandoned. The notion that the ship will be a most 
expensive one is by no means well founded. The contract for 
building her bas been taken at about £40 per ton, or about the same 
cost per ton as an ordinary timber-built 80-gun ship constructed in 
the Government dockyards, The engines will cost at the rate of £60 
to every horse-power, or no more than engines of the same power 
supplied to any other ship. The armament, which will consist of 
Armstrong’s heavy guns, will cost no more than other guns of the 
same description. For its size, power, and durability, the Warrior 
will really be the cheapest ship in her Majesty's navy. Being of iron, 
she may fairly be expected to ouilive La Gloire, or any of the French 
iron-plated frigates, which are merely old ships covered with iron.— 
Army and Navy Gazette, af 
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P ts in springs for railroad cars, locomotives, and carriages.” — 
A communication from John E. Jerrold, John Eugene Beggs, and Francis 
Scott, Paterson, Passaic, New Jersey, U S. 

2939, Wiuta Cuark, Chancery-lane, London, “ Improvements in cleaning 
or separating gutta-percha from extraneous matters, and in apparatus for 
the same.”—A communication from Louis Boulet Auguste Sarazin and 
Louis Hamy, Calais, France. 

2441. Joun Hewry Jonunson, Lincoln’s-inn-fields, London, “‘ Improvements 
in railways or tramways, aud in carriage wheels to be used thereon.”— 
é cc from William Wharton, jun., Philadelphia, Pennsylvania, 


2443. Water Hoop, Glasgow, “ Improvements in ladies’ trowsers, drawers, 
or other under clothing.”— Petitions recorded 8th October, 1860. 

2445, Jonatuan Epes, Tipping Ironworks, Bolton-le-Moors, Laxcashire, 
** Certain improvements in steam engines.” 

2445. Groner Pricz, Wolverhampton, “ An imp in the 
or construction of metallic armour for vessels of war, land defences, shields, 
for ordnance, mantellets, &c. 

2449. Grorek Price, Wolverhampt “An improve 
targets.” 

2451. Ropert ANDERSON, Liverpool, “ Imp: 
mising and regulating the flow and passage 
closets,” 

2453. RicHaRD Hanps and Ricnarp Mepwin Hanps, Coventry, Warwick- 
shire, **Improvements in Justering, stretching, and finishing silks, and 
other yarns or threads.”—A communication from Simon Fontrobert, Paris. 

2455. JosePH StTockuEy, Newcastle-on-Tyne, “Improvements in apparatus 
for grinding, smoothening, and polishing plate-glass.” 

2457. Garrano Boneuut, Milan, “ Improvements in electric conductors and 
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2480. Louis Henrt RossRav, Boulevard St. Martin, Paris, Certain improve- 
ments in steam engines.”—Deposited and recorded 11th October, 1860. 





Patents on which the Stamp Duty of £50 has been Paid. 
2649. Joun Wricut, New George-street, Sheffield.—Dated 16th October, 
185 
2651. 


JuLtan BeRwarv, Albany, Piccadilly, London.—Dated 16th October, 
1857. 


2652. Lucien ARBEL, Rive de Gier, France.—Dated 16th October, 1857. 

2659. James Eastwoop, Derby.—Dated 17th October, 1857. Cam 

2706. ALFRED VINCENT Newton, Chancery-lane, London.—A communication. 
—Dated 24th October, 1857. 

— OsBoRNK, Bow Church-yard, Cheapside, London. — Dated 
17th October, 1857. 

2672, HENRY WiMBALL, Aldermaston, Berkshire.—Dated 19th October, 1857. 

2673. EpwaRD Cockgy, HENRY Cockky, and FRANCIS CHRISTOPHER COCKEY, 
Frome Iron Foundry, Somersetshire.—Dated 19th October, 1857. 

2695. THoMas HaMILTON and JamEs HamiLTon, Glasgow.—Dated 22nd 
October, 1857. 

2664. Luict pg Cristororis, Lower Thames-street, London.—Dated 19th 
October, 1857. 4 

2667. Victor Peay, Rue de I’Echiquier, Paris.—Dated 19th October, 1857. 

2684. CHARLES TooTH and WILLIAM WATKIN Wynx8, Burton-on-Trent, 
Staffordshire.—Dated 20th October, 1857. eee ae 

2731. ABgL West, Wormley Ring, Hoddesdon, Hert —Dated 28th 
October, 1857. . 7 

2803. CHARLES CLAY, Walton, near Wakeficld, Yorkshire—Dated 4th 
November, 1857. 


Patents on which the Stamp Duty of £100 has been Paid. 


2388. GEORGE FREDERICK CHANTRELL, Siete 17th October, 1853. 

2399. Gaorae Louis Stocks, Limehouse Hole, Poplar, Middlesex.—Dated 
18th October, 1853. 

2409. Joun Norton, Cork.—Dated 19th October, 1853. 

2455. THOMAS SUMMERFIELD, Birmingham.—Dated 25th October, 1853. 

2476. Parrick Benienus O’NetLL, Rue Miromenil, Paris. —A communica- 
tion.— Dated 26th October, 1853. 











Erratum. x 
2266. In last week’s Journal, for “‘ Hayndrick” read “‘ Heyndrickx. 





Notices to Proceed. 

1413. Groragz MAckENziE, Paisley, Renfrewshire, N.B., ‘‘ Improvements in 
machinery or apparatus for twisting and doubling yarns and thread.”’"— 
Petition recorded 8th June, 1860. 

1435, Joun Cuarke, Heaton Norris, Laneashire, “ An improved registering 
apparatus applicable to gauges for steam, water, vacuum, heat, and similar 
purposes, and also an improved mode of weighting or balancing the ordi- 
nary index finger of gauges.” 

1436. Tuomas CnHapwick Yartrs, Strangeways, M: > e 
ture of adjustable spikes for attaching to shoes or other coverings for the 
eet.” 
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1437. Taomas WILLIS and Georee CaeLL, Long \ 
ws Improvements in machinery for twisting, doubling, and windin 


and thread. 

1439. Puitirrg Fromont, Chatelinau, Hainault, Belgium, “ Impr i 
machinery for the ascending and descending in pits or mines of workmen 
wagons, carriages, and materials.” ss 

1444. George FiRMIN and Cornguivs Firaiy, Ipswich, Suffolk, ‘‘ Improve- 
ments in the manufacture of sacking, and in the apparatus for the same.” 
—Petitions recorded 12th June, 1860. 

1457. Joun Dooney and James Mawson, Dukinfield, Cheshire, “‘ An improved 
equilibrium slide valve, applicable to engines worked by steam or other 
motive power.” 

1458. BARTOLOMMEO PREDAVALLE, Bloomsbury-strect, Bloomsbury-square, 
London, “‘ A new mode and apparatus for producing and obtaining motive 
power.” 

1461. James Wast, Birmingham, ‘‘ An improvement in the bowls or rollers 
of castors for furniture.” 

1462. Cowper Puipps Cones, United Service Club, Pall-mall, London, 
“* Improvements in iron-cased ships of war.”—Petitions recorded 15th June, 


1468. WILLIAM Dray and Ropert Garpiner, Farningham, Kent, ‘‘ Improve- 
ments in reaping and mowing machines.” 

1474. Henry WipNELL, Lasswade, Edinburgh, “‘ Improvements in printing 
and steaming threads and yarns of worsted and other materials for carpets 
and other fabrics, and in the apparatus employed therein.” 

1475. Epwarp Stong, Lime-street, London, ‘“* Improvements in machinery 
for cutting veneers.”—A communication from John Ahsbohs, New York, 

U.S. ition recorded 16th June, 1860, 

1476. Tuomas Kersuaw, Baker-street, Portman-square, London, ‘* Improve- 
ments in apparatus for pene Bey fancy woods, marbles, granites, 
and stencillings.”— Petition recorded 18th June, 1860. 

1483, ALEXANDER ROBERTSON ARROTT, St. Helen’s, Lancashire, “ Improve- 
yay A the manufacture of carbonate of soda.”—Petition recorded 19th 

‘une, 

1494. Heyry WimBRLL, Aldermaston, Berkshire, ‘‘ Improvements in ma- 

chinery or apparatus for making bricks, tiles, and drain pipes.” — Petition 


20th June, 1860. 7 

1516. Henry Paumer, Wakefield-terrace, Caledonian-road, Islington, and 
Henry Spink Swirt, Langbourn Chambers, Fenchurch-street, London, 
“Improvements in the method of and apparatus for propelling ships, 
vessels, boats, or other craft, in, on, or through the water.” 

1536. RICHARD ARCHIBALD BrooMaN, Fleet-street, London, ‘‘ Improvements 
in horse-rakes.””—A communication from Gustave Hamoir, Saultain, 
France.— Petitions recorded 22nd June, 1860. 

1549. Matruew Cartwriatt, Crescent, Carlisle, Cumberland, “‘ Improve- 
ments in the manufacture of mouthpieces for dental and other purposes.”— 
Petition recorded 26th June, 1860. 

1578. WittiaM Hae, John-street, Adelphi, London, “‘ Improvements in im- 
pelling shells or shots, and in apparatas for directing their flight from 
ships or vessels, which apparatus is applicable to guns or mortars used on 
board ship for preventing them being acted upon by the pitching or rolling 
of the ship or vessel.” 

1579. GrorGs CakesMAN MorGAn, Chancery-lane, London, “ Improvements 
in looms.”"—A communication from Joseph Cliftou, Newcastle, Pennsyl- 


yarn 
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vania, U.S. 

1580. George CuERsMAN MoraAn, Chancery-lane, London, ‘‘ Improvements 
in the manufacture of driving belts and straps.” —A communication from 
Joseph Clifton, Newcastle, Pennsylvania, U.S.—Petitions recorded 29th June, 
1 


1633, BENJAMIN LAMBERT, Warner-street, Dover-road, London, ‘* Improve- 
ments in treating paper to remove the ink, and to obtain pulp, and also in 
treating printers’ rags to remove the ink therefrom.” —/’etuion 
6th July, 1860. ; 

1668. WiLLIAM CLARK, Chancery-lane, London, “ Improvements in steam 
engines.”—A communication from Charles Claude Etienne Minié, Paris.— 
Petition recorded 11th July, 1860. ' 

1756. Wiuttam CLarK, Chancery-lane, London, “ Imp ts in ping 
or embossing presses.”—A communication from Laurent Poirier, Paris.— 
Petition recorded 19th July, 1860. 

1822. Epwarp Du@paLg, Soho Foundry, Blackburn, Lancashire, ‘‘ Certain 
improvements in looms for weaving.” ; wf 

1820. Henry Jackson, Oak Works, Oak-lane, Limehouse, Middlesex, Im- 
provements in fire bars.”—Petilion recorded 27th July, 1860. i 

2028. SAMUEL Purcuas, Worcester, “Certain improvements in the applica- 
tion of brakes to railway carriages."—A communication from Albert 
Purchas, Melbourne, Victoria, Australia. —Petition recorded 23rd August, 

0. 


Slough, Buckinghamshire, *‘ Im- 
electric’ suriaces.”— Petition 





406. GeorGe KersHaw, Upton Cottage, 

: pr — in the eetl pF mee Jom surfaces.” — 
recorded 2ith August, 1860. 

2123 WiLuiaM HENRY Muntz, Millbrook, 
—_ for —“s the strain on ships’ ¢ 

ptem/er, . 

2129. Witttam Henry Devamere, Clarence-place, Hackney-road, London, 
“An improved machine for cleansing and peeling grain aud seeds.”"— 
Petition recorded 4th September, 1860. 





Hampshire, ‘‘ An improved appa- 
> cables."—-Petition recorded Srd 
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2207. James Wricurt, street, Blackfriars, London, “‘ Improvements 
in the construction of or Davy lamps.”--A communication from 
Mr. Laurent-Lermusiaus, Paris.— Petition recorded 13th September, 1860. 

2254. Joseru Epwarp Brrts, North ton, “ An imp i machine for 
cutting out clothing.”—Petition recorded 17th September, 1860. 

2282. Tuomas GReENwoop, Leeds, “‘ An improved mode of and apparatus for 
manu‘acturing files.”— Petition recorded 19th September, 1860. 

2317. Joux Leeostt Buppgx, Fenchurch-street, London, “ Im rovements 
in the application of steam or highly rarefied gas, or other aeriform fluid, 
to obtain motive power for propelling and other purposes.”—A communica- 
tion from Woodford Pilkington, Cape of Good Hope. 

2318. Epwarp Bruce Boventon Barker, Bayswater, London, “ Improve- 
ments in apparatus for raising or forcing water or other fluids.”—Petitions 
recorded 22nd September, 1860. 

2322. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in machinery or apparatus for washing and wringing clothes and similar 
articles."—A communication from Josee Johnson and Elliott Dickerman, 
New York, U.S.— Petition recorded 24th September, 1860. 

2340. JosErH McCrossan, Glasgow, “ Improvements in sewing machines.”— 
A communication from George Juengst, New York, U.S.—Petition recorded 
26th September, 1860. 

2348, Moritz Jacosy and Josern Stonss, Nottingham, ‘‘ Improvements in 
the manufacture of bobbin, net, or twist lace, in bobbin, net, or twist lace 
machines.”— Petition recorded 27th September, 1860. 

2352. AUGUSTUS FREDERICK SHEPPARD, Moorgate-street, London, ‘‘ An im- 

roved method of and apparatus for plate printing.”—A communication 
_ E. Muggeridge, New York, U.S.—Petition recorded 28th September, 


2384. GoprREY Ruopgs, Albemarle-street, and James Syme, Bishopsgate- 
street, London, *‘ Improvements in tent es, and in rendering coverings 
for tent frames, and other textile fabrics, and fibres, and surfaces, water- 
proof.” —Petition recorded 2nd October, 1860. 

2443. Wa.rER Hoop, Glasgow, “‘ Improvements in ladies’ trowsers, drawers, 
or other under clothing. —Petition recorded 8th October, 1860. 








And notice is hereby given, that all —— having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 


List of Specifications published during the week endi 
19th | October, 1860. ing 


646, 3d.; 647, 3d.; 648, 3d. ; 649, 8d. ; 650, 1s. Sd. ; 651, 10d. ; 652, 9d. ; 
653, 7d. ; 654, 7d. ; 655, 3d. ; 656, 7d.; 657, 3d.; 658, 34.; 659, 34.; 660, 
3d. ; 661, 6d. ; 662, 10d. ; 663, 10d. ; 664, 7d.; 665, 3d.'; 666, 18. ; 667, 4d, ; 
663, 4d. ; 669, 7d.; 670, 3d.; 671, 10d.; 672, 3d. ; 673, 6d. ; 674, 3d. ; 675, 


ig" ¥ ; q 7 
690, 3d. ; 691, 10d.; 692, 3d.; 693, 3d. ; 694, 8d. ; 695, 3d. ; 696, 9d; 697, 
1s. 5d. ; 698, 3d. ; 699, 3s. 9d. ; 700, 3d. ; 701, 3d. ; 702, 1s. 4d. ; 703, 3d. ; 
704, 3d. ; 705, 1s. 7d. ; 706, 6d. ; 709, 6d. 


*,* Specifications will be forwarded by Mr. Bennet Woodcroft, Great Seal 
Patent Office, Southampton-buildings, London, on receipt by him of the 
amount of price and . Sums exceeding 5s. must be remitted by 
Post-office order, made payable to him at the Post-office, High Holborn. 


ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS, 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
830. D. K. Cuark, Adam-street, Adelphi, London, “‘ Steam engines and 
boilers.” — Dated 31st March, 1860. 

This invention has reference to previous patents of the patentee. ‘He 
claims, First, the improvement of his feed-water heating apparatus, by 
free nd the water in thin sheets or currents round the steam nozzle into 
forcible and instant contact with the steam at or close to the point of the 
nozzle. Secondly, the method of heating feed water by Gekeoen the 
steam and the water upon a perforated surface, through which the water is 
driven by the force of the steam. Thirdly, the method of heating feed 
water by means of surface heating vessels, through which the steam is 

and impinged on the bounding surfaces, and the absorption of its 
eat is accelerated. Fourthly, the separate regulation and supply of steam 
and air in his +ystem, for the combustion of fuel in furnaces, for the better 
management of the furnace. Fifthly, in the application of one or more 
powerful jets of steam, directed above the fuel into the throat of the fur- 
nace, or through bridges in the flues, for the prevention of smoke, and the 
increase of the draught. Sixthly, the application of jets of steam at or 
near the entrances for air above the fuel in deep furnaces, to deflect and 
distribute the air over or upon the surface of the fire. Seventhly, the ap- 
lication of transverse fire-bars, or transverse deflecting plates, in ordinary 
‘urnaces to intercept and deflect the draught of air through the grate. 
Eighthly, the application of steam inducted air currents through the 
bottom of closed ash pits, below the grate, to force the air through the bars. 
Ninthly, the application of jets of steam, to partially baffle and distribute 
hot s in flue tubes of boilers, and increase the absorption of heat. 
Tenthly, the method of drying and superheating steam, or of se ting 
priming water, by the application of helices or alternating discs or 
diaphragms or agitators, or jets of steam of greater pressure in the pipes 
or passages through which the steam is passed for that purpose, to impinge 
it on the surface of the pipes or passages, and promote the precipitation of 
water and the absorption of heat. Eleventhly, the forcible introduction of 
water in thin sheets into condensers, in which the steam and water 
directly impinge on and mix with each other. Twelfthly, the application 
to surface condensers of alternating diaphragms or equivalent means of 
impinging the steam on the condensing surface to p t d tion, 
and the external imping t of densing water in thin sheets or other- 
wise on the surface for the same object. 
862. A. PULLAN, Fortie-cottage, New-cross, and T. CRESSWELL, Ravensbourne- 
terrace, Lewisham, ‘* Gauges.” —Dated 4th April, 1860, 

This invention relates to improvements in gauges, applicable chiefly to 
steam boilers, for indicating the level of water in the boiler, and for calling 
—— to any improper or inconvenient depression of such level ; also 
for indicating the pressure of the steam in the boiler. In marine boilers 
the instrument will also be useful for gauging the brine contained therein. 
These several objects may be attained by the use of one instrument com- 
bining within it the several parts requisite to perform these various offices, 
or the parts may be separated into two or more cheap and efficient instru- 
ments. For the purpose of indicating the level of the water in the boiler 
the patentees adopt a peculiar arrangement of steam and water chambers, 
passages, and of three-way cock, for commanding the same. ‘he front of 
the gauge is formed of glass imbedded in india-rubber cement, or other 

itabl elastic subst , Which will allow for its contraction and expansion, 
and behind this glass is a vertical passage or chamber for receiving the 
water from the boiler to indi :ate the level thereof. The water comes direct 
from the boiler, and passes through a central passage in the conical plug of 
the cock, which is placed at or near the bottom of the gauge at the level at 
which the water enters, so that the water, by rising up in the chamber, 
gives a visible indication to the height of the water in the boiler. To insure 
a proper indication of water level chamber is made open at the top, and 
is connected with a passage leading down to a steam way in the three-way 
cock, which is also in connection with a steam leading to the 
boiler. In this latter a thermometer is fixed, the bulb thereof pro- 
jecting into the passage for the purpose of ascertaining the temperature, 
and conseq ly the of the steam. When the cock is turned to let 
water into the gauge, the steam ways will be opened to lead steam to tie 
top of the column of water in the waterchamber. In order to allow of the 
discharge of water from the gauge, a e leading from the central 
passage in the cock is brought into coincidence with a discharge opening in 
the bottom of the gauge. In connection with this arrangement the steam 
may be made to indicate the undue depression of water in the boiler. Thus, 
near the bottom of the vertical water passage, is an outlet pipe fitted with 
a whistle, and commanded by a weighted valve which is supported in 
position by the water. The absence of water will therefore allow steam to 
Occupy its place, when the valve wili fall, and the steam will escape at the 
outlet pipe, and will then sound the alarm whistle. For marine pu 
they cast on the side of the gauge a box that is to be put in communication 
with the boiler. By means of a regulating cock, water is admitted into this 
box, and kept to the oiling temperature. If the bulb of a thermometer be 
made to dip into this box, it will, by showing the temperature of the boiling 
water, test the density of the water, and will indicate the quantity of salt 
held in solution in the boil. There are other modifications included in the 
specification of this invention. 


86. x, Avene, Rochester, Kent, “ Locomotive engines.”—Dated {th April, 


This invention relates to a peculiar arrangement of steering apparatus for 
locomotive or traction engines, and consists simply of one ~ 4 moe steering 
or supporting wheels ied at the lower end of a vertical rod, which is 
pe aye in a cross-bar fitted to the front end of the ordinary horse shafts 
en oo to engines of this class. The steering wheel or wheels are 
a y means of a long lever handle fitted to the upper end of the 
vertical rod, and extending back to the front of the engine, at which end it 
is provided with a long cross-head and three or more handles, so that the 
attendant may have greater command over the steering wheel or wheels, 

















' take up. 





Crass 2.—-TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
a Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, 

943. Sir J. S. Livi, Pall-mall, London, ‘* Carriage ways."—Dated 14th 

April, 1860. 

This invention consists in having small stones cemented together by any 
suitable cement, and casting them in moulds of any convenient size, and of 
an equilateral or quadrilateral shape, so as to admit (when formed into such 
blocks) of their being laid on streets, and having three additional surfaces 
to be presented to the traffic when repairs are acne, Also in intro- 
ducing between such blocks alternate rows of wooden blocks, as ‘well as 
bet ween solid stone blocks, for the purpose of diminishing the noise arising 
from the traffic. This combination of wood and stone may be carried into 
effect on roads or streets without rendering it necessary to have the above 
material cast into blocks. 


952. W. Suiru, Kennington-row, London, “ Paving or covering roads.”— 
Dated 16th April, 1860. e : 

These improvements relate to the use of wood, in combination with stone, 
in forming paving or covering to roads and other ways. The wood and 
stone will be formed in blocks of the sizes and forms desired, and they may 
be combined in various ways. One combination consists in laying the wood 
blocks and the stone blocks in alternate lines, such lines ranging trans- 
versely, or they may be in other angles across the road or other way, so 
that the traffic passing along such road will thus act alternately on such 
wood and stone. In place, however, of arranging the differently-composed 
blocks in continuous lines, they may be arranged in zig-zag or other forms, 
and the alterations may be in combined longitudinal and transverse direc- 


tions. 
Crass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
894. J. Peacock, Blackburn, and J. GARSTANG, Preston, “‘ Looms.”—Dated 

10th April, 1860. 

This invention relates particularly to the treading motion, and the object 
of the invention is to disp with the treadles in ordinary use, which the 
inventors accomplish by a frame or apparatus in the shape of a bent lever. 
The said frame or apparatus works on a shaft or bar revolving in bearings 
on the sides of the loom, on which shaft or bar are two or more bosses ; one 
of the said bosses works a reciprocating band chain, or other contrivance, 
the ends of the band or chain being attached to a roller on each extremity 
of the frame, the necessary tension being lated b ijusting screws. 
The other boss or bosses give the necessary motion to the healds for making 
the shed. The first motion of the said apparatus is obtained by a crank 
from the tappet shaft, or other suitable means. The inventors also joint a 
support or vertical bar to the side of the loom in any convenient position, 
and connect it to the said frame or apparatus by pins or pivots, to allow it 
to we to and fro, and keep the reciprocating motion true.—Not proceeded 
with. 








896. E. Herwoon, Haley-hill, Halifax, ‘' Winding yarns.” —Dated 10th April, 
1860 


These improvements relate, First, to the employment of several conical 
drums or rollers, placed in an inclined direction, for the purpose of 
supporting the bobbin, and giving form to the layers of thread as succes- 
sively laid thereon in a conical direction. Secondly, the improvements 
relate to a mode of giving a varying speed to the main cylinder, or other 
driving means to the spindles, in order that the laying on to the bobbins 
may be at a uniform For this purpose the —- operates upon 
the face of a wheel, in connection with such main cylinder or driving means, 
by the periphery of another wheel which, in order to obtain the varying 
speeds, is psa to move alternately towards and from the axis of the face 
wheel, and he obtains the alternate motion to this wheel by means of a 
connecting rod, operated in the motion of the copying rail, or by other 
suitable means; and to effect a better frictional holding between the 
surface of this wheel and that of the face plate or wheel, he applies to such 
surfaces cvatings or layers of paper, or other suitable elastic material. 

901. P. A. Garprat, Brussels, “Cleaning of the waste of wool, silks, 

cottons, and flax.”——Dated Lith April, 1860. 

This invention is carried into effect as follows :—First, the inventor takes 
about 24 Ib. irdupois of sulphate of lime or plaster of Paris, well baked 
and pulverised, and about 2} Ib. of refuse fat or grease, and mixes the two 
together in a machine known by the name of “drum,” which is hermeti- 
cally closed, and in which the wool, silk, cotton, flax, or other analogous 
material, is placed and exposed to the action of the mixture, until the fatty 
matter combined with the silk, or other material to be cleaned, passes into 
the sulphate of lime or plaster of Paris, which takes hold of it, and leaves 
the material free from grease and dirt. Secondly, he takes out of the first 
drum the waste materials, which he introduces into a second drum with an 
iron grating, to which a rotatory motion is given, to free them from a great 
portion of sulphate of lime remaining in them. ry « he draws the 
materials out of the second drum and places them on a hurdle, where he 
beats them until all the sulphate of lime is expelled.—Not proceeded with. 


906. J. Kersuaw, Allerton, near Bradford, “* Weaving.” —Dated 11th April, 
1 





This invention relates to means or apparatus for giving motion to the 
work rollers of looms, and have for their object the obtaining greater 
uniformity in the winding-on of the work to such rollers or beams. tters 

tent were granted to the present patentee, bearing date the 2nd day of 

arch, 1859 (No. 558), in the specification of which adaptations of means 
are shown and described, by which motion is given by eccentrics to con- 
necting rods connected to lever arrangements, capable of being varied by 
the ao of the fabric on to the beam to effect uniformity of the 
patentee now finds it an improvement to control the motions 
of such connecting-rod or rods, so as to secure lelism of action thereto. 
For this purpose, in place of the straps from the connecting rods employed 
bracing their respective eccentrics, and so as to vibrate with them, he 
forms them with openings slotted or elongated in a direction at right- 
—_ to such connecting rods, and he guides the rods so that their paral- 
lelism is maintained, and the exact motions given by the eccentrics or other 
moving means are communicated to the levers operated by them. This 
arrang t of the ting means may be, however, varied, the object 
being to insure that the motions given by the eccentrics, or other operating 
instruments may be correctly imparted to the leverage employed. These 
improvements are also adapted to means for operating the let off motion of 
looms, as also to other arrangements for winding on to work beams, or 
letting off from warp rollers, when eccentrics or such like operating means 
are employed to act upon leverage to insure uniformity of action thereto. 


922. b Ry Oldham, “ Mules for spinning and doubling.”—Dated 13th 








pril, 1860. 
This invention relates to a method of giving the required intermittent 
motion to the cam or self-acting shaft of mules. The invention cannot be 
described without ref to the drawing 


925. J. W. Hapwen, Halifax, “ Combing or cleaning silk, cotton, wool, dc.” 
—Dated 13th April, 1860. 
This invention consists in new modes of combining and arrauging im- 
roved apparatus or hi dapted for bing, cleaning, and straight 
ng long stapled fibrous materials. One arrangement is as follows :— 
Separate sets of combs or teeth, adapted for combing in contrary directions, 
one mounted upon the convex part of the surface of a cylindrical segment 
which constitutes the combing cylinder. This cylinder has intermittent 
rotatory motion in alternate directions, but rests or becomes stationary 
during intervals bet its . During these intervals of rest 
the flat or plane part of the surface of the cylindrical t is presented 
upwards. There are two sets of self-acting nippers or holders. Of these, 
the first present successive portions of the to the action of the first set 
of combs or teeth with which the cylinder is furnished. The cylinder 
partially revolves, and the teeth comb out the ends of the fibres which 
protrude from the nippers. The cylinder having revolved until the plane 
or flat side is uppermost, b tati 'y in that positi e second 
nippers advance over the flat upper surface of the cylinder to meet the first 
nippers, and receive from them the combed or cleaned end of the tuft or 
detached portion of material, having done which they recede to their first 
position, and expose the tail or uncombed portion of the tuft to the action 
of the second set of combs or teeth, which are now brought into operation 
by the renewed rotation of the cylinder in a direction the reverse of that of 
its last previous motion. combing of the tuft or detached mass of fibre 
is thus ——=> and the second nippers deposit it upon an endless card 
band. This series of movements is constantly sapented. t and the motion of 
the card band is so timed that each successive deposit of material overlaps 
the end of the preceding one, and thus a continuous fleece or sliver is 
formed, which is taken off by rollers in the usual manner. The noils are 
cleared from the combing cylinder by revolving brushes, and delivered to a 
card cylinder, from which they are doffed by the ordinary method.—Not 
proceeded with. 
926. A. and J. Mitcusu. and B. EmMERsoN, Bradford, “* Looms.”~Dated 
13th April, 1860, 

This invention relates to that class of looms for weaving wherewith change 
shuttle boxe; are employed, ‘and these improvements consist in constructing, 
combining, and arranging parts of mechanism in such manner that the 
patentecs are enabled to weave pick and pick of different colours, also one, 
two, or more picks of one colour, and one, two, er more picks of another 
colour, in combination with plain weaving, thus producing such varied 
effects or designs as may be desirable. To effect this purpose they employ 
two change boxes at each end of the lay or lathe, which are caused to 
simultaneously by means of a griffle lever attached or applied at one end of 
the loom, and actuated by a double tappet affixed on the t . Two 
other levers are attached to the loom, and having rods at one end connecting 

















with the change boxes, and to the other are attached hooked rods which 
are brought into contact with the griffle lever by peglags, 
other suitable indicating apparatus for operating the change boxes. They 
also ap 4 double picking noses to the picking wheels, so —— that 
both picking sticks are actuated at the same time. Another er 
combination of levers and rods is employed and actuated by the af jd 
iffe levers when brought into contact therewith by any i means 
‘or working the stop motion. They also apply a lever to the loose reeds of 
looms which, when a shuttle stops in the shed, actuates a pawl or catch, 
bringing it into contact with a ratchet wheel affixed on the crank shaft of 





933. J. J. L. Bremonp and L. Z, Tuvisiez, Paris, “ Spinning looms.” — 
Dated 14th April, 1860. 

The patentees claim manufacturing all detached pieces in spinning 
machines, and generally all thread or sliver conductors of every description. 
whatever may their form and arrangement, either in ceramic matters, 
porcelain, crockery, terra cotta, &c., or in fusible silicious matters, glass 
crystal, enamels of every description, these latter coating over the metallic 
or non-metallic parts, so as to provide the said conductors or guides with 
hard surfaces, comparatively unattackable by the friction of the thread. 


Ciass 4.—AGRICULTURE,. 
Including Agricultural “— — Implements, Flour 


907. J. Burrur, Gloucester, ‘‘ Ploughs.”—Dated 11th April, 1860. 

This invention consists in a means of adapting a general purpose plough 
to perform the work of a parer or surface paring = when required. 
The inventor removes the share when the plough is requ to actasa 

r, and fits in its place what he terms a knife holder, which terminates 
n front in a broad curve; a flanged recess is formed in the under part of 
the front for the reception of a paring knife or blade secured by screws or 
rivets. —Not proceeded with. a 
917. J. W. 8. J. and D. Busneut, Great Snoring, near Fakenham, “ Agricul- 
tural machine.”— Dated 12th April, 1860, 

This invention cannot be described without reference to the drawings. 

928. W. Burexss, Newgate-street, London, “‘ Reaping and mowing machines.” 
—Dated 13th April, 1860. 

The object of this invention is to insure the better working of reaping 
and mowing hi over inequalities in the ground upon which the 
machines may be travelling. To effect this the inventor employs an inner 
frame which carries the axle of the main driving wheel, and he connects 
this frame to that which carries the ng to work the knife by means of 
axes in a line with the second mo’ indie, or that which derives its 
motion from teeth inside of the main wheel. This arrangement admits of 
the driving wheel rising or falling without the gearing frame, and conse- 
quently the knife rising and falling with it.—Not with, 








Crass 6.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventiluting, §c. 
903. R. Atkinson, Southampton-court, Tottenham-court-road, London, 
“* Chimney tops.” —Dated Lith April, 1860, 

This invention consists in the formation of chimney tops, so that an 
upward current of air may be insured, by preventing the wind from 
descending in the chimney, and causing it to smoke in the room or apart- 
ment in connection therewith. The main object is to so arrange a series of 
wind-guards and wind-accumulators that the upward current inside may be 
greatly in excess, and thus prevent any downward current. For this 
pose, on the outside of the pipe or tube — the chimney top, is fixed a 
series of vertical ribs, with tapering cross-pieces attached to the edge 
thereof, forming a series of T-ahaped ribs round the said pipe or tube. 
When the wind strikes the chimney top it enters between these T. 
ribs, and its egress being preven by the overhanging of the said 
ribs, it is forced to travel upwards, through openings provided, into the 
interior of the chimney top, and thus causes an upward current. A series 
of chambers are also vided round the exterior of the chimney tube or 
pipe, and communicating with the interior, for the of increasing 
the upward current of air; and there are also short exterior tubes or flat 
rings for directing and dividing the currents, 


905. T. H. P. Dennis, Chelmaford, “ Iron structures or glazed structures for 
horticultural or other purposes.”— Dated 11th April, 1860. 

This invention consists in the arrangement of iron (as material) so that it 
may be erected or removed with great facility, provision being made for 
adding thereto without altering any part of the existing structure. To 
accomplish this the patentee uses wrought or cast iron pill for the main 
supports, attached to which are bosses having dovetails, mortices, or joints 
arranged to receive horizontal plates ; the dovetails to fit these mortices are 
formed from the solid wrought or cast-iron plates, either on one or both sides ; 
the end rafters are attached to the ridge by a sliding bolt; the sash bar or 
intermediate rafters are also fixed to the ridge and front (inte, either by 
forming a hook from the end of the sash bar or rafter, or by affixing iron 
clips thereto. In the latter arrangement distance pieces are necessary. The 
end bars or lights of a house are fixed either with iron clips, having 
mortice in the upper side to receive the bars, or by cutting mortices from 
the bars to fit up to and clip the plates. The iron clips are made suitable 
for wooden structures where iron bars are required. The pivots upon 
which the front sashes hang are formed from their own frames, and swing 

n the iron mullion of the house ; the sashes can be drawn entirely out. 

e dovetail joints and fastenings, by which the sash bars or rafters are heid 
in place, are applicable to any shaped building. The dovetail joint is 
applicable to framing for iron bedsteads and other p . 

908. J. W. Rogers, Robertstown, Kildare, ‘‘ Drainage of houses.”—Dated 
11th April, 1860. 

This invention consists of certain improvements upon an invention 
having similar objects in view, and for which the inventor obtained letters 
patent on the 8th day of April, 1857 (No. 992). According to the present 
invention, a strong air-tight pipe of suitable capacity is placed in the sewer, 
and is made to communicate at one end with a large close air-tight chamber, 
so constructed as to admit of a vacuum being formed therein when required. 
The main sewer pipe also communicates, by means of branch pipes, with 
the water-closets of all the houses in the district or street through which 
the main sewer pipe passes. Each of these branch or house pipes is pro- 
vided at some convenient place with an air-tight valve, by closing which all 
communication with the main sewer pipe may temporarily pended 
The main sewer pipe is also provided at suitable places and distances apart 
with air-tight valves, of any convenient or suitable construction, so that 
the main sewer pipe may be capable of being divided into air-tight sections 
or compartments of convenient size, simply by closing two of the air-tight 
va ves. Air-tightstand pipes, or other analogous contrivances, are adapted 
to .ach section of the main sewer pipe, for the pu of communicating 
wit); the interior of the sewer pipe by means of a portable air pump, 
whereby the air from the sewer pipe may be exhausted. —Not proceeded with. 


909. T. Mantin, Withybush, Haverfordwest, “ Roofs."—Dated 11th April 
> 60, 





The ,atentee forms the roof covering of two layers of slate, laid even! 
like flag pavement, and between these layers he interposes a layer of pom { 
non-conducting material, and causes the same to adhere to the slates. By 
this means he is enabled to form a sheet of slate of any required dimen- 
sions, and of uniform thickness throughout. 
949. T. BurnstauL, Southall, ‘* Bricks.” —~— Dated 16th April, 1800. 

This invention cannot be described without ref to the drawi 


Ciass 6.—FIRE-ARMS., 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 

899. J. Riepy and W. N. Norman, Dublin, “ Improvements in guns and 
other fire-arms, and in cartridges to be used therewith.”— Datid 10th April, 
1860. 

The patentees claim constructing cartridges, to discharge by means of a 
wire struck by a projecting pin on the cock or hammer, which forces such 
wire within the limits of the cartridge as, and for the purposes, . 
Also constructing cartridges fired by the penetration of a needle or sharp 
point, with such needles or points forming part of their construction, as 
described. Also forming a cavity in the nose of the plug or breech piece of 
breech-loading fire-arms, for the purpose of closin, Joint and wi We 
ing the cartridge, as described. Also the application of the l of 
revolving pistols to act as a lever on the rammer in loading such pistol 
chamber as described. Also the arrang t or disposition of the lock 
frame and stock of revolving chamber pistols as and for the purposes 
described. Also the application and ar oment of constituting the 
safety guard of revolving chamber pistols as described. And lastly, the 
combination of parts constituting the action of breech-loading guns. 

913. J. Weep, St. Austell, Cornwall, “ Cartridges employed in blasting.” — 
Dated 12th April, . 

The patentee ‘claims the es ae gee of a waterproof textile material for 
the tubes or cases of cartridges employed to contain the charge of gun- 

wder used in blasting operations, and the employment of a tuft of cow- 

r, wool, feathers, loose woollen fabric, or like subst as a waddi 
between the cartridge and lamping. 

954. D. G. Firz-Geraup, Cambridge-street, and G. Bate, Great George-street, 
+ meee London, “Igniting the charge in fi re-arms.” — Dated 16th April, 





i) 








860. 
This invention consists in firing the charge in cannons, muskets, and 
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other fire-arms by means of two chemical substances or compounds, by | 


which fire is generated as soon as the substances come into contact with 
each other by pe 
the breech the patentees form a tubular aperture, and hinges 
of the hammer of the lock a pin or bolt which fits accurately in the tubular 
aperture. Over, and opening into, this aperture at a point in front of the 
inner end of the bolt when the hammer is drawn back or at full-cock, they 
place a reservoir or hopper, and in this hopper globules formed of a mixture 
of chlorate of potash and sulph of anti y 
tion of two parts by weight of the former to one of the latter, with a 
sufficient quantity of gum gelatine, or other like suitable agent as a vehicle 
for forming the positi The opening from the hopper is so calculated 
as to allow pe to one globule only at a time into the tubular aperture, 
and then only when the hammer is at full cock. The patentees prepare the 
back end, or the a intended for application to the back end of their 
cartridge, by applying a coating of a composition formed of about one 
part of phosphorus (by preference amorphous phosphorus) one pd: of 
Iphuret of anti two parts of emery powder, with liquid glue, 
agents, These mate’ are compounded 
under a degree of heat sufficient to melt the or. In some cases 
the Pee magen apply the paper to a wad at the back end of the cartridge. 
To the arm the cartridge must be rammed home, the bolt in the tube 
withdrawn by placing the hammer at full cock, when one of the a 
will fall into the tubular aperture, and by pulling the trigger the bolt will 
bring the globule into forcible contact with a preparation on the cartridge 
when ignition and the consequent discharge of the arm will take place. 











gulp , an 
gelatine, gum, or other like 





Crass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Uj; Ornaments, Musical Instru- 
ments, Lamps, pe oven Articles of Dress, &c. . 


897. H. Tyraeut, Lymington, ‘‘ An improved article of furniture.” —Dated 
10th April, 1860 


This invention consists in so constructing an article of furniture as to | 


comprise several at present distinct articles of furniture in one, so as to 

resent lly the ap of a cheffionier, a side board, or a press 
Bedstead ; that is to say, the inventor proposes to adapt to the interior of the 
cheffionier or side-board, a bedstead, a dressing-table, a washstand, a supply 
cistern to contain water, a looking glass, a night commode, any or all 
of which can be readily brought into ition for use, and as readily be cou- 
cealed from view. An article of furniture thus constructed is well adapted 
for ships, dwelling-houses, and camps.—Not with, 


914. we Davguer, London-wall, London, “‘ Clocks.”—Dated 12th April, 
This invention relates to a perpetual calendar combined with clockwork, 





reussion, or otherwise. In an angular direction through | 
to the front , 


| munication.—Duted 29th March, 1860 


, in or about the propor- | 


Ciass 10.—MISCELLANE®US. 
Including all Patents not found under the preceding heads. 
806. C. STEvENS, IWelbeck-street, London, ‘Steel yards and scales.” —A com- 


| The yard, ding te this in , is made of steel, graduated for the 
| heavy weights, and is made hollow to permit of its being furnished with a 
steel slide or rod, which is graduated for the fractional parts. This slide is 
drawn out of the yard (which acts as a sheath to it when not in use) to the 
required distance for weighing fractional parts. By this means both the 
fractional parts and the heavier weights are given with perfect accuracy. 
808. A. PENTZLIN, Glasgow, ‘* Machinery for cutting wood.”—A communica- 
tion.—Dated 29th Mu 1860. ’ 
This invention cannot be described without reference to the drawings. 
822. J. R. Breacu, Leeds, “ Household fire-escape.”—Dated 30th March, 
1860. 





This invention consists, principally, of a bar of iron so arranged and 
constructed as to be capable of being readily secured by means of staples 
or otherwise, to or at any window of a building. To this bar is affixed a 
rope com dof hemp, wire, or other suitable material, upon which are 
fixed at intervals cones, or other projections, formed of wood, or other 
suitable material, so as to afford a secure hold for the hands or feet (or 
both) of the person descending the same. In the event of fire, the bar is 
secured to the window, and the rope thrown out, and any person can theu 
instantly descend or ascend the rope by means of the secure hold afforded 
by the cones or other projectious thereon.—Not proceeded with 


826. W. M. Cuampers, Birmingham, “ Apparatus for straightening angle 
ivon, and other bar iron of a trough-like shape, after it leaves the rolls, 
and while still hot.” —Dated 30th March, 1860. ‘ 

In manufacturing angle-iron, and other bar-iron of a trough-like shape, 
the bars on cooling become warped, and it is necessary to straighten the 
said bars before they are fit to be used for manufacturing purposes. The 
object of this invention is to straighten angle-iron and other bar-iron of a 
trough-like shape, without resorting to the o y method by means of 
the levelling plate. The invention cannot be described without reference to 
the drawings. 


730. J. I. Tayor, Sloane-street, London, “ Manufacture of gas from oil.” — 
Dated 2ist March, 1860. 

The patentee claims, First, the application and use of retorts for the 
manufacture of gas from oil and oleaginous substances having an inclined 
surface for the generation of gas from one, two, or more streams of oil; 
Secondly, retorts having two or more reversible generating surfaces with 
suitable reversing connections; Thirdly, the construction of the body of 
retorts in two parts, jointed together so that the wearing surface may be 
readil 1; Fourthly, the use of a fire-brick hearth, with louve open- 








by means of hollow spindles or tubes, which the patentee makes of s 
working one within each other from one centre pivot, whereby he indicates, 
by means of necessary hands or indicators of a clock or timekeeper upon 
one clock face or clock dial, the minutes of the hour, the hour of the day, 
and the day of the month, in combination with an alarum. 


921. O. Vanpensuran, Syracuse, New York, ‘‘ Projectiles and Li 


ings for air; Fifthly, the construction of the condenser and purifier in one 
piece; Sixthly, the application and use of an auxiliary balance weight to 
the gas holder to regulate the pressure ; Seventhly, the application of heat 
about or around the gas holder and tank derived from flues, steam pipes, or 
otherwise, to preserve the oil gas in good condition at a suitable 
t ture; Eighthly, the general forms, arrang an bi 








projection.” —Dated 13h April, 1860. ¥? ” 
This invention cannot be described without reference to the drawings. 
The patentee claims, First, the general construction and arrangement of 
rojecting appliances, and projectiles to be used therewith, as described. 
Seckndion the peculiar construction of wings in combination with the cor- 
roidal rear part of an elongated projectile to be used with a rifled bore as 
described. Thirdly, the application and use to and in breech-loading fire- 
arms a! of an expanding steel tube, in combination with an in- 
ternal expa:ding breech piece, for the reception of the charge, as described. 
Fourthly, the peculiar constructions and arrangements of movable breech- 
heads with their ignition chambers and radiating es as described. 
Fifthly, the combination of a liar movable breech-head with a cluster 
of barrels or bores. Sixthly, the system or mode of facilitating the simul- 
taneous loading of a number of barrels or bores by fixing a corresponding 
number of charge tubes or receivers upon one common breech-head, 


942, A. V. Newton, Chancery-lane, London, “‘ Rotating breech fire-arms.”—A 
communication.— Dated \4th April, 1860, 

This invention relates to the employment of movable cylindrical bushings 
or thimbles in rotating brecch cylinders. These bushings are fitted into 
cavities formed round the front portions of the chambers of the rotating 
cylinder or breech, in such a manner as to fit to a face or seat at the rear 
end of the barrel, the force resulting from the explosion of the charges 
being used to drive them forward against the barrel, and make a tight — 
between the chambers and the barrel during the discharges of the chambers, 
—Not proceeded with, 


929. BTA as Brooklyn, U.S., “Castors for chairs, &c."—Dated 13th April, 





For the purposes of this invention the stock or centre pin is extended 
downwards through the arm of the castor, nearly to the floor, and the 
roller arm is connected to it, or to the foot or leg of the article of furniture, 
by means of a spring in such a manner that, when a heavy load is pla 
thereon, the said stock or centre pin will be caused to descend through the 
arm, and rest upon the floor or carpet, thereby supporting the heavier 
portion of the load, and thus relieving the roller arm to that extent from 
the strain which would otherwise be thrown upon it, On the removal or 
diminution of the said pressure, the reaction of the spring will again raise 
the — or centre pin through the arm, and leave the castor free to act as 
usual, 





Cass 8.—CHEMICAL., 


Jucluding Special Chemical and Pharmaceutical ions, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


895. L. J. Repetin, St. Marcellin, France, ‘‘ An expeditious mode of tanning.” 
— Dated 10th April, 1860. 
This invention cannot be described without reference to the drawings. 


948. C. Broatta and P. Povciuant, Clerkenwell, London, *‘ Apparatus to be 
employed in the roasting and preparation of coffee, cocoa, and chicory.”— 
Dated 16th April, 1860, 

This invention cousists in retaining the strength and aroma of the coffee 
or otherwise by causing it to be roasted in closed cylindrical chambers or 
vessels, in place of open ones, as at present. For this purpose the inventors 
cause two cylindrical chambers or vessels to be mounted upon suitable 
bearings horizontally, one above the other, and to revolve through the inter- 
vention of tooth and pinion gear by hand power or otherwise, movable 
pipes communicating by hollow trunnions to the interior of each of the 
cylinders being employed for lucting or t itting the essence or 
aroma from the upper cylinder in which the coffee or other-vise is roasted to 
the lower one, to be taken up by the coffee or otherwise previously roasted, 
and placed there for the reception of the aroma.—Not proceeded with. 


910. J. F. Hivis,, Mark-iane, London, “ Treating Spanish grass and other 
Sbrous materials to be used in the manufacture of paper pulp.” —Dated 
llth April, 1860. 

The patentee proposes, first, to remove from the plants the “‘ heel” or other 
knotty portion, He then places the fibre in an —— specially disposed, 
e0 as to enable him to successively steep, boil, and steam the same, the 
latter operation being effected either with ordinary or superheated steam. 
The two first operations—that is, the steeping and boiling—being performed 
with a solution of caustic alkaline salts of a suitable strength, the object 
being to soften the plants and cause them to swell, thus preparing them for 
the purpose of se ting their fibres. This operation is effected by the 
machine described in the specification of an invention for which the patentee 
obtained letters patent dated the 9th day of January, 1860 (No. 56), or by 
any other machine which wil! reduce them to the fineness required. In the 
next place he treats the fibres with an alkaline sclution of a suitable 
strength, in combination with other solvents, until all their gummy 
and resinous substances are dissolved, when he causes them to be weil 
washed, and they are then ready to be bleached, which latter operation he 
performs as follows: - Instead of using a solution of the ordinary chloride 
of lime from powder, he prepares a solution of the said chloride by intro- 
ducing a stream of washed chlorine gas into a vessel containing water, 
which holds in susy sion an adeq: quantity of hydrate of lime, or other 
alkaline hydrate in , an ‘gul the strength of this mixture as 
~~ be ee by which means a great economy is obtained, and purity 
and uniformity of results are secured. In bleaching some materials he adds 
a small quantity of ammonia, or some ammoniacal salts, so as to obtain a 
finer colour. In order to produce a more powerful agitation and inter- 

ture in the bleaching vat, he gives the mass a movement compounded 
horizontal and vertical motion. This he effects by driving, through 
from the main shaft which supports and gives motion 
rizontal regulators, two other shafts parallel to the 

The shafts have a motion of 
round the main shaft and its 
agitators, both of which motions may vary in direction from the latter. 
After having well washed the bleached materials, if they are of a nature to 











tions of parts, or any mere modification thereof, whereby the objects 
above mentioned are to be effected, as described. 


831. J. Suerman, John-street, Commercial-road Bast, London, *‘ Sheet metal 
casks, dc.” —Dated 31st March, 1860 

This invention consists in making up casks and other vessels of sheet 
iron or other metal, not coated with other metal, and then, when the heads 
at both ends, or the head at one end of the casks or other vessels, as well as 
any hoops which may be used around such casks or vessels, have been put 
into their places, and fixed by the ordinary means, the casks or other 
vessels are immersed into a bath of melted zinc, or tin, or lead, or proper 
alloy, and thereby coated over the surface, and at the same time the heads, 
and hoops, and handles, and necks are fixed, and good joints are made 
where the edges of the sheet iron or other metal come together, the metal 
casks or vessels so completely or partly made 4 in a proper and clean 
state when introduced into the melted zinc, tin, lead, or alloy of metal. 


833. G. H. Farninepon, Cross-lane, Cannon-street, London, ** Envelopes.” — 
Dated 31st March, 1860. 

In carrying this invention into effect the inventor perforates with dics, 
punches, or tools around or above that part of the envelope on which is 
made the adhesive stamp or seal, a number of holes or-cuts or piercings, by 
which means the envelope is readily opened, and the seal, stamp, or 
adhesive part remains upon that portion of the envelope to which it has 
been attached by the seal or adhesive stamp.—WNot proceeded with. 





Tak Roya Car on THE Great WesTeRN RAILWAY OF 
CanaApa.—It is probable that a European prince never before rode 
in such a comfortable and roomy railway car as that just occupied 
by the Prince of Wales in his journeyings on the Great Western 
iniiway of Canada. The English and continental state cars are 
really luxurious and magnificent, but they lack the great element of 
room allowed by the American system of cars. Our readers will, 
perhaps, remember the description, published in the Review, of the 
state car built last winter for the Viceroy of Egypt. The two 
royal cars ditfer, in their design and decoration, as widely as do the 
habits and tastes of the nations represented. The Egyptian car was 
florid, many-coloured, gorgeous, and almost gaudy. ‘The English 
car is plain, massive, and elegant. It was constructed by Mr. Sharp, 
car builder of the Great Western line, at the company’s shops at 
Hamilton. The length of the car, including platforms, is 50 ft.; 
over draw-bara, 52 ft. The roof is elliptical. The height of the 
body, from the bottom of sills to the top of roof, is 8 ft.: 
the width is 10 ft. 6 in., the gauge of the road being 5} ft. 
The height of the body from the rail is3 ft.6in. It is carried 
by two six-wheeled trucks. The trucks are constructed as 
follows: —The distance apart centres of axles is 5 ft, the 
outer axles being 10 ft. apart centres. Between the axles is a 
double swing beam, or, rather, two ordinary swing beams, with the 
middle axle between them ; on these beams rest an iron framework, 
which supports the body of the car. ‘The wheels are of wrought- 
iron, with wrought low moor tiers, and are 33 in. diameter. The 
spaces between the spokes are filled in with wood. The truck is 
ballasted to run smoothly and evenly. Of course, it would be bad 
policy to carry extra dead weight on ordinary occasions. The 
digit of the entire structure is 13 tons. The body is divided into 
two apartments, the larger one being 25 ft. long. Between it and 
the shorter apartment, which is occupied by the Prince’s attendants, 
are commodious toilet apartments. Water is supplied from large 
tanks on the top of the car. The decoration of the interior 
of the car is, generally, in excellent taste. The workmanship is 
superior. The elliptical ceiling is handsomely panelled, and is 
painted pure white, with delicate lines of gold leaf. The 
sides of the car, under the windows, are relieved by heavy pilasters 
and deep, rich mouldings, which prevents the goods-box appearance 
so usual in rectangular cars. Over the windows are panels of crim- 
son silk, with radiating folds—an old and not very magnificent style 
of decoration, ‘These panels are draped with blue silk curtains. 
Otherwise, the entire sides of the car are white, with delicate streaks 
of gold leaf. The windows have single panes, and are supplied with 
blue silk spring curtains, and with blinds. The carpet has a green 
ground, which does not match particularly well with the blue hang- 
—_ The furniture in the Prince’s apartment consists of a centre- 
table, two state chairs, four reception chairs, and four sofas. The wood 
is maple, and the covering blue satin. The top of the table is inlaid 
with several kinds of native hard woods. ‘The Prince’s and the 
Duke's chairs are very handsomely wrought with the respective in- 
siguia. On the whole, the furniture is peculiarly elegant. The 
furniture of the second apartment is covered with crimson plush. 
The outside of the car is relieved by deep mouldings, and is painted a 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

French Customers In Sourn Starronpsnise: Zhe Descriptions they require : 
Bloons versus Finished Iron.—Tue Demand FoR MANUFACTURED AND 
Pic-mron : Prices.—Coat Taape—GenenaL Trapes: Autumn Prospects: 
Present Demand.—Tus ‘‘ Consignment Bustness:” A Specimen of Bom- 
bay; Account Sales.—THe French Tanirr on Inon: A Discouraging 
Statement.—GOVERNMENT INsPEcTORS’ REPoRTs oN COAL-MINE ACCIDENTS ; 
The West Midland Districts.—AnotTHer InveNtTION TO PREVENT OvEB- 
WINDING — CLOSING OF THE WOLVERHAMPTON ScHOOL oF PRACTICAL 
ABT. 


Tue chief item of interesting information to be gleaned on Change 
in Birmingham yesterday, or in Wolverhampton on Wednesday, 
was the fact that some Frenchmen were then in the district visiting 
the different leading ironworks, with a view of ascertaining how most 
profitably to themselves to purchase under the terms of the new 
treaty. Among the works which they have visited are those of Mr. 
Blackwell, at Dudley, and Lord Ward, at Round Oak. They are 
supposed to represent the French Government, and their inquiries 
related chiefly to blooms and puddled bars. Blooms are masses of 
iron in the unfinished state in which it is found on leaving the 
shingler's hammer, after being brought there to be freed of much of 
the dross still attacbed to it on leaving the puddling furnace. The 
Frenchmen think that if they import iron in blooms they will be 
able to pass it through their mill furnaces, and roll it out at once; 
or, having carried it to the bar rolls, cut it up and faggot it cold, 
and then roll out into the shape and of the quality that they may 
require—all at a cheaper rate than by importing the finished article, 
upon which the duty is much higher than upon blooms. Iron in this 
stage of manufacture has hitherto been scarcely considered an 
article of commerce, but is now likely to become so fur some 
short time. Supnosing that our neighbours desire to possess them- 
selves of a ton of sheets or plates; they calculate, it is said, that by 
buying blooms and rolling the sheets themselves, they will save 
some 15s. a ton. The British ironmaster will be disposed to help 
them to arrive at a satisfactory conclusion upon the matter, and 
will be only too glad to send them, at a remunerative price, either 
blooms or rolled iron. Of course, the prevailing opinion is that the 
Frenchmen will soon relinquish the task of working up British 
blooms; time, however, will show. 


Respecting the trade generally, it is reported to be unaltered from 
its state at the time of our last report. Most of the makers of first- 
class malleable iron report a+teady demand at list prices. At the 
same time, there is scarcely so much being done in some descrip- 
tions, and, in a few instances, there has been a little giving way in 
prices. 

The pig makers are not in an improved condition, yet certain of 
them are bold enough to assert that pigs have now seen their lowest 
forsome time to come. Three furnaces that have been out for some 
time are about to be re-lighted. The Windmill End furnaces tha 
were in the hands of Mr. Pell, but passed into the possession of Mr. 
8. Griffiths, of Wolverhampton, will be put to work, to use up a 
large quantity of mine, now lying unremunerative, on Mr. Griffiths’ 
hand. The quantity of the latter is reported to be so large, that to 
convert it will require the furnaces to be kept in operation some 
eight months. 


The coal trade is in as active a state as was the case last week. 


In respect of the general manufacturing trades the autumn is not 
expected to be otherwise than quiet. At present, however, in 
Birmingham the manufacturers are all working full time, with 
scarcely an exception in any of the staple trades, nor is there any 
labour, skilled or unskilled, out of employment. Whilst this state 
of things prevails in a town where there is such an infinite variety 
of branches, many of them so much dependent on a certain standard 
of national prosperity, it cannot with truth be said that depression 
exists; and whatever reports of that character are in circulation, it 
may be said that they arise more from anxiety as to the future than 
from anything which has an actual existence; it has frequentl 
happened that anticipations of a brisk trade have not been realised. 
At the commencement of the spring trade was promising, yet it fell 
off early, and has never thoroughly recovered, though in this 
district it has never been anything like bad. We shall not be 
surprised if present fears are not justified by the results. There has 
been little change in the condition of the various leading branches of 
the manufactures for the last month; the country trude is not 
unhealthy, and there are average orders in hand for the goods most 
in use in the approaching season; the lamp and chandelier makers, 
gas-fitters, light steel toy makers, brass-founders, and metallic 
bedstead makers, are all busy; for rolling-stock of every description 
there is an abundance of orders in; at the foundries in the district 
there is no evidence of slackness, though at some of them more 
work could be disposed of without much inconvenience; for edge 
a there are some orders just given out on account of foreign 
markets. 


The “consignment business,” which has ruined so many young 
shipping merchants, has been brought prominently before the public 
in this district by a writer who has “been favoured by a perusal of 
two account sales” of John Plimley Edwards, late the merchant, 
but now the bankrupt and forger, of Birmingham. The Indian 
consignment business, it is remarked, assumes two forms, one is 
purely “consignment,” the other what is generally known as the 
“native indent” trade, which is only another name in my opinion for 
“ goods consigned,” and this was Edwards’ particular business—this 
was his ostensible mode of operation. The following is a copy of an 
account sale of a shipment of nail-rod-iron, and it may be taken as a 
fair specimen of Bombay account sales— 





rich yellow, with light maroon stripes. In the centre of each si ie 
are large oval panels, in which the royal arms are beautifully 
ainted. The window frames, without, are mahogany. The entire 
Lonwork of the car is bronzed. The Prince will have travelled 
some 500 miles, back and forth, on the Great Western Kailway. 
The engine employed on the t occasion is the Hecla, one of the 
best on the line, an Anglo-Yaukee structure, embodying many of 
the good features of the construction of both countries. The Liecla 
was built by Messrs. W. Fairbairn and Sons, of Manchester, and 
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CLass 9.—ELECTRICITY.—None. 


dopted by Mr. Richard Eaton, local ‘superintendent, who put a 
truck in place of the original leading wheels, and made other 
important modifications. The driving wheels (four) are 6 ft. 2 in. 
in diameter. The engine has been run, it is said, with five cars, 
from Toronto to Hamilton, thirty-nine miles in thirty-eight minutes, 





at atime when the line was not remarkably good. On the whole, 
t a favourable idea of American rai i 
—American Railway Review. 


the Prince will have 
| before he reaches the 





£ad4d €@24 
50 tons, or 2,000 bundles nail-rod-iron, at 32 Rs. 
12 annas per candy of 746 lb., or £3 5s, 6d. for 
Gowt. 2qre. 1ST. .. 2. we oe ce oo of GL & O 
Less 3s. per candy forS.W.D... .. .. « 2210 0 
46815 0 
Less allowance for weighing, 1 percent. .. .. 413 9 
444 1 3 
Less two months’ discount at 9 per cent. per 
QDDUM. 12 «2 0c ce ce +0 0c ce ov 619 2 
— 457 2 1 
CHARGES. 
Freight as per bill oflading .. .. .. « « 106 5 8 
Duty on £475, at 10 percent... .. .. « «+. 4710 0 
Landing charges 3 annas, or 44d. percwt. .. .. 1815 0 
Godowu (or warehouse) rent, 2 annas, or 3d. per 
OWE sc ce os ce ce ce ee ce ce oe «= ISG 
Interest on freight paid .. 1. 1. +e +e oe 263 
Fire insurance on £500 at 4 percent .. «. «. 150 
Cc ission on £464 1s. 3d., at 5 percent. .. 2340 
Brokerage and guarantee, 2} per cent... .. . 1112 0 
Garvey TOO 1. 20 cc ce te te ce ce te 100 
“—- M76 
£233 14 7 


In due time this amount is remitted to their correspondent in this 
country, but 1 per cent. more is charged for making the remittance 
by the Indian house, and another } per cent. by the English house 
for handing it over to consignor, termed in account curreut, “ banker's 
commission.” By the above it will be seen that for 50 tons of iron 
there is remitted home £233, or an average of £4 13s. 3d. per ton, 
which, however, subject to the preliminary charges previously 
enumerated, would give less than per ton as the amount realised. 
To cover this loss, and to provide for bills running on account of 
them, another shipment must be a, against which further 
advances are procured, in the vain hope of covering previous losses ; 
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but the sequel of Edwards’ history has shown how vainly he did 
ho arid with a terrible blow to the trade of this district his career 
terminated. 


In Wolverhampton and the districts surrounding there is a good 
amount of business doing in most of the principal trades, the factors 
report the receipt of a moderate quantity of orders on account of the 
home trade. There is, however, a ene of ory which 
may be reasonably expected with an hygienic season and the pros- 

4 of winter other ta unusually early. This, coupled with the 

act that a large quantity of grain of one description or other is still 
unhoused, and that much of it will be obtained in bad condition, has 
already bad a bad effect upon trade in the agricultural districts ; 
the farmers are not spending any money where they can avoid it, 
and any one who is at all acquainted with the nature of the trade 
done in the small towns—how dependent the shopkeepers are upon 
the farming interest —will readily understand how soon they feel the 
consequences of reduced purchasers in the quarter referred to. It is 
that circumstance which is at the present time keeping the country 
trade flat; the shopkeepers order goods in smaller quantities than 
usual, carefully avoiding the possibility of overstocking themselves, 
lest the languid tone which now prevails should become more apparent 
as winter advances. From Lancashire and Yorkshire the orders 
lately received in this district are about the same as usual at this 
period of the year, but the other portion of the country trade being 
slack, and the foreign orders being also smaller than usual, the con- 
uence is that the manufacturers generally are close up with their 
orders, the bulk of them not having more than a week or ten 
days’ work beforehand on their books, so that any occurrence 
having a tendency to further check trade would be almost imme- 
diately felt. 7 

We take the following important letter and comment upon it, 
from the City article of Tuesday’s Times :—“ Subjoined is a dis- 
couraging communication from a writer long conversant with 
Prenck doanee and trade regarding the new iron duties and the 
general pros’ of the tariff. But although his statements appear 
correct in the main, they must be viewed with certain qualifying 
considerations. In the first place, no complaint of ‘deception * can 
be preferred against the French Government with regard to the 
scale adopted, because it is perfectly within the detined limits 
agreed upon by the treaty. he treaty requires a reduction of all 
duties to a mazimum of 80 per cent. ad valorem, except on bar-iron 
of particular dimensions, which was to be specifically fixed at 70f 
per 1,000 kilos. By embracing all qualities of pig-iron in the 25f. 
duty, and all dimensions of rolled bar-iron in the 70f. duty, a less 
charge than 30 per cent is practically established. We have, there- 
fore, got not only as much as we bargained for, but something more. 
Next, it must be borne in mind that the ironmaking monopoly is 
the most powerful in France; that almost everyone has an interest 
in it, large or small, through the distribution of capital in the shape 
of shares; and that it has hitherto alway: resisted, with 
apparently unassailable force, even the slightest modification 
oF the old prohibitory tariff. The breaking down of ‘ab- 
solute prohibition’ is, therefore, an important step, and we 
well know in England the probable sequences of any such 
movement. We are also entitled to hope that the vigour 
of resistance manifested by the iron manufacturers is not 
to be taken as an example of the success that will attend the 
obstructive efforts of any of the other interests to be dealt with. 
This seems the best that can be said. Looking at the announce- 
ments thus far made, coupled with the manner in which, according 
to the unanimous opinion of the wine trade, the results originally 
anticipated from the reduction of our wine duties in January next 
are likely to be neutralised by needless and vexatious official con- 
trivances on this side, it is vain to deny that disappointment has 
been the chief feeling experienced by the English public from the 
first few weeks after the promulgation of the treaty. The intolerance 
with which the slightest and most unwilling expression to that effect 
is received by those who desire only to use it for personal or party 
purposes is likewise a bad sign. Yet, so far from there having been 
any desire to depreciate the conditions obtained, the mistakes of the 
public hitherto have always been on the other side. They over- 
estimated the value of the principle of the 30 per cent. maximum in the 
first instance, and fell, as it is now admitted, into a similar error on the 
recent publication of the details of the iron rates, and still, so far from 
being censorious, they are disposed to trust that the conclusion of 
the Femme of our commissioners will be found to compensate for 
existing shortcomings. It is essential to recall these circumstances 
in order that Mr. Gladstone and his advisers may not fancy that the 
disappointments of the budget are to be attributed, noi to their own 
proceedings, but to inconsistency on the part of the mercantile com- 
munity. Those who, on the whole, were satisfied with the budget 
and its promised surplus, had no idea that that surplus meant a 
deficiency of several millions, or that the enormously immoral 
income-tax, instead of being treated as a thing for a further short 
toleration in an unamended state, was to be upheld, with suggestions 
for the possibility of an extension of its worst and most democratic 
features; or, finally, that a commercial treaty affecting nearly every 
branch of trade in the empire had been arranged on principles of so 
little certainty, as to involve the possibility, after eight months’ 
discussion, of an opinion being entertained, even among a small 
minority, that its protective features are such as to entitle it to be 
designated merely prohibition in disguise. 


“Paris, Oct. 13. 


“ *Sir,—I think that the annexed table may be interesting to you. 
I have had it compiled with great care, and 1 am sure that it is as 
nearly exact as possible. It proves that the new duties amount in 
most cases to a prohibition. In only one instance is there any 
margin, viz., in that of pig-iron; and, as under the old tariff pre- 
vious to the treaty considerable business was done in this article, no 

eat increase is to be expected. In fact, the first chapter of the 

reaty of Commerce is a deception, and bears out the principle I 
have often heard expressed here, that the French Government has 
-_ engaged to abandon absolute prohibition, but by no means 
prohibitory duties. There is no doubt that this system can be 
carried out without exceeding the mazinum of 30 per cent. allowed 
by the treaty. I am anxious that you should be acquainted with 
the inclosed ome because I ange that the Times, and many 
others of the English papers, have expressed their satisfaction at 
this first chapter of the new tariff; and, as the duties on a great 
many other articles remain to be fixed, I fear that this expression of 
satisfaction may be very injurious. I can also state that the Pro- 
tectionist party here consider this first tariff as a victory. —I am, &c. 

*Q’ 
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liberated, and the skip is at once freed from the chain. By a clever 
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“ With regard to the above it must be stated that the new duty on 
hoop-iron is 70f., not 85f. as stated, and that in that article with 
customers at Bordeaux the English maker expects to be able to com- 
pete fully with the French. Also that Gartsherrie No. 1 pigs at 115f. 
duty paid at Havre must command every seaport demand and manu- 
facturing demand also up to Paris. One reason assigned for the 
new tariff not having yet led to any material increase of transac- 
tions consists as follows:—The trade hitherto has been carried on by 
the purchase of ‘Acquits’ and iron has been imported into France 
on occasionally easy terms. Purchasers now, it is said, wait to see 
if they will do better to import and pay the duty, or buy, if they 
can, these ‘ permissions to import’ which the ironmasters who have 
exported will desire to sell.” 

‘he annual blue book of the inspectors of coal mines for 1859 has 
just been issued, with numerous plans and diagrams illustrative of 
the principal accidents, attended with loss of life, that occurred 
during last year. Mr. Hedley’s report shows that, though the 
quantity of coal raised in his district, comprising the counties ot War- 
wick, Leicester, Derby, and Nottingham, amounted to 5,460,000 tons, 
being an increase of 400,000 tons over the preceding year, the deaths 
from pit accidents were diminished from 42 to 40. The total num- 
ber of fatal accidents was 35, of which 7 only occurred in Warwick- 
shire. In North Staffordshire, which, with Shropshire and Cheshire, 
is included in Mr. Wynne’s district, the number was much greater, 
being 49 out of a total of 64. This was only one less than in the 
previous year, owing to the disaster at Far Green, Hanley, which 
caused the death of 10 persons; but the number of accidents 
diminished by 8, compared with the preceding year, although the 
“get” of coal shows a large increase. Explosions have not been the 
cause of so many accidents as in previous years, which Mr. Wynne 
attributes to that salutary general rule which makes the owner or 
agent responsible for the due ventilation of the working places of 
mines, as nearly every death by explosion may be traced 
to want of attention to this role. Falls of roof continue 
to be a fruitful source of disaster, and Mr. Wynne expresses 
his conviction that no diminution can be expected until the 
managers of mines make it imperative that props shall be set at 
given distances, and that prope shall be put up to support the roof 
whether it be considered safe or not; as his inquiries show that all 
the places where accidents of this kind have occurred were considered 
safe before the accidents happened ; and that they rarely occur where 
a regular system of timbering is properly carried out. North Staf- 
fordshire compares very unfavourably with Shropshire in this 
respect, which Mr. Wynne attributes in part to the constant resort 
to the former of colliers from all parts of the kingdom. Shaft 
accidents have diminished in number, but the unfortunate one at 
Hanley makes the number of deaths four more than in the preceding 
year, and one more than in 1858. Since the Hanley disaster nume- 
rous inventions for the prevention of over-winding have been sub- 
mitted to Mr. Wynne, who is about to bring them under the notice 
of mining engineers, with a view to the adoption of some plan to 
prevent the recurrence of such frightful calamities. 

Among the miscellaneous accidents, and next in the terrible 
character of the results of those at Far Green and Bycars, was that 
which occurred at Chesterton Colliery, near Newcastle-under-Lyne. 
In this case two persons had each sunk a shaft on separate properties 
of about half an acre each to get the ironstone that lies in thick beds 
on the western side of the North Stafford coal field, and by this 
means ventilated the Red Shag Mine; but Messrs. Leighton and 
Cheadle sank their pit to the Red Mine about 20 yards below, and 
commenced working with nothing to ventilate it but air pipes of the 
worst description. ‘Chis mine, producing a large tof * black 
damp” (carbonic acid gas), was abandoned for the time, but no 
scatiold was placed in the pit, and on four men being sent to work in 
the upper seam, they were lowered further than they ought to have 
been, and, being overpowered by the gas, fell out of the tub and were 
killed. At the Sneyd Green Colliery, near Burslem, a man lost his 
life by water breaking in from an old working, which shows the 
necessity of keeping bore holes where water is known to exist. 

The report of Mr. Longridge shows a total loss of life in the 
mines of South Staffordshire and Worcestershire to the extent of 
161, being more than in any year since 1855. Seventeen deaths were 
caused by explosions, 92 by falls of roof, and 37 by accidents in 
shafts. The number of fatal accidents was 148. The increase upon 
the preceding year was chiefly in shaft idents and explosions, 
most of the former being falls ifrom the surface. The number of 
open and imperfectly fenced pits is said to be very great, although 
many hundreds have been secured since the inspection has been in- 
stituted. Mr. Longrid, suggests that the police would be 
the best parties to take this matter in hand, as they know 
every spot round about their stations, and can obtain in- 
formation from old workmen of disused shafts now covered over 
with rotten timbers and soil, and overgrown with grass, which 
are extremely dangerous to man and beast. Several accidents 
occurred from theve traps during last year, but no proceedings 
could be taken, as the inspector could not prove that the shaft was a 
coal shaft. As these are mostly situated on commons, and barren 
fields without fencing, and crossed in every direction by footpaths 
and cart-roads, they cannot come to the knowledge of the inspector 
except through information from parties in the locality. The ex- 
plosions were more numerous than in 1858, but less so than in pre- 
vious Fee One of these, which occurred at the Cam Hay Colliery, 
near Bilston, resulted in a committal fur manslaughter by the 
coroner, though the grand jury gre the vill; which, together 
with the subsequent quashing of a conviction obtained against 
Messrs. Underhill in another case, gives Mr. Longridge occasion to 
observe, “ that even a proven case of wilful neglect, if evidence can 
be believed, cannot be punished in this district.” In support of this 
statement he gives a plan of that part of the colliery in which the 
accident occurred, and quotes the evidence of the butty, George 
Rowbottom, and one of the miners, He adds that, without the 
cordial co-operation of the larger class of coal proprietors, the strict 
carrying out of the rules will be a matter of-immense difficulty, and 
the cause of frequent visits to the police court, which, for many 
reasons, it would be desirable to avoid. 

Another invention for preventing over-winding is before the 
public. It is the plan of Mr. 8. N. Evans, of Wolverhampton. The 
apparatus consists of a lock, which forms an intermediate link of 
communication between the skip and the chain, the latter being 
attached - 4 a strong bolt which enters the lock at the top, and the 
former hooked on to an iron ring underneath. Near the top of the 
pit frame is fixed a stout iron sing, 14in. in diameter, through 
which the chain passes, and upon which the lock, when drawn up, 
will rest. Tue lock itself is of an age bye) rather less than 
14 in. in width. Projecting from the sides are two iron levers 
pointing upwards. These levers, on the lock being dra\n within 
the iron ring, are reversed, and the action liberates two bolts, which 


out, and lock the apparatus firmly u the ri By a 
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arrang t of the internal mechanism of the lock, it is so eopemee 
that both the side levers must be simultaneously acted upon re 
the side bolts are liberated, or the connecting chain-pin freed. The 
object of this is to prevent them being started when the skip is 
being drawn up the shaft, and it is abso utely impossible that both 
levers could be accidentally struck in ascending at the same time. 
The apparatus, though constantly attached to the chain, would not 
be each time a skip is drawn up, but only when from negli- 
nee or some other cause it is drawn too high, as the fixed ring of 
ron is placed immediately beneath the pulley, and considerably 
above the mark to which the skips should be raised. We under- 
stand that the appliance will be fixed in the course of the present 
week at one of Mr. H. Ward's pits at Priestfield. 


The Wolverhampton School of Practical Art is to be closed! 
Sufficient funds to carry it on cannot be procured. No effort on the 
art of its friends has been wanting, but no exertion that they have 
n able to make has enabled them to overcome the apathy and 
indifference with which the continuance or the discontinuauce of the 
institution has been regarded. [t has been manifested, and the 
friends of the institution must abide by the result, as they do, not 
without hope, however, that a time will shortly arrive when the 
justice of their views will be acknowledged, and renewed efforts be 
made to give them effect. They see everywhere around them similar 
institutions either in course of formation or permanently established 
and in useful operation—an1 they see this in much smaller and less 
important towns than Wolverhampton; in towns in which such 
institutions can prove of only comparative limited service. At a 
meeting of the council of the school held on Friday last, to decide 
the question of continuance or discontinuance, it was resolved, 
“That, considering the present position of the School of Art, which 
after reducing its expenditure to the minimum point, is still labour- 
ing under an annual deficiency of £50, and that the manufacturers 
and commercial classes generally having failed to render it any 
adequate support, it has become incumbent upon the council to close 
it with the present quarter, ending on the 15th November next havin; 
previously tried every means to maintainit ina state of efficiency ; an 
that the weep | be hereby authorised to take the necessary steps 
to wind up the affairs of the school, in accordance with the terms of 
the trust deed, at the termination of the present quarter, if the 
funds be not subscribed prior to that time.” There is no hope that 
this will be the case, and therefore, unless some sudden and unex- 
pected relief is obtained, the institution must be reckoned to be at an 
end. The effort of the students to raise funds was all but abortive, 
only £35 of donations and £6 annual subscriptions being promised 
towards the future support of the school. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

LiverPooL: The Inauguration of the Brown Library: Liverpool Social Science 
Association: The Dock Board; Experiments with Wire Rope Rigging : Satis- 
Jactory State of the Public Health, éc-—New Wonk sr Ma. C. Wve 
Wriuiams on “ Heat ty rts Revations To WaTeR AND STEAM” —STATE OF 
TRave aT Suerriecp>—Quakers Decuining TO Make Cannon Batts— 
Faicutrvt Cost or Daatracs Wonxs—Noata-Easrenn Raitway: Lan- 
chester Valley, and Middlesborough, and Guisborough Branches—Bvutpines 
FOR THE Bxraprorp VOLUNTEERS — PRESENTATION AT SUNDERLAND— 
Nortuesn Topics: The Cleveland Iron District: Loss of the Connaught and 
Four other Steamers: Further Extension of the Elswick Ordnance Works : 
Grand Scheme of Tyne Improvements: New Steamers for Australia and India ; 
Stockton and Darlingion Water Company —Acciwent on Boarp THE ULsTER 
SreaMeR — LaporTant Question UnpER THE Tauck Act—Logp PALMEB- 
STON AT LEEDS, 


THE great event in Liverpool during the last few days has been— 
as all;the world knows—the opening of the Brown Library, which 
will form a kind of stand-point in the history of the town. ‘The daily 

apers have so fuliy chronicled the ephemeral details of the proceed- 
ngs, that it would be worse than useless to repeat them here, as if we 

ave them again THe Enaineer would be voted a bore of the 
argest calibre. One or two points, however, seem deserving of 
notice. The 8th Lancashire Artillery Volunteers, commanded by 
Captain Clay, took part in the inaugural procession, and had among 
their guns one of Clay's breech-loading cannon, with which the 
Mersey Works Artillery Corps marched at the Knowsley review. 
This gun is one of a number which Mr. Clay, of the Mersey Steel 
and Ironworks, is manufacturing for the Russian Government, and it 
is spoken of as a very effective and cheap description of ordnance. 
The ist Lancashire Engineer Volunteers, commanded by Captain J. 
Newlands (borough engineer), also joined in the procession, and the 
corps presented an admirable appearance. It consists of a body of 
healthy, powerful- looking men, whose general carriuge indicates that 
they are capable of good service. Their uniform is very handsome— 
scarlet tunic with blue facings, dark trousers with stripes, and bear- 
skin shako, with blue purse and white feather. Of the deserved 
ovations which Mr. Brown received at every turn—of the enthusiastic 
yet orderly bearing of the vast crowds who assembled in his honour 
—of the brilliant speeches from distinguished lips—of the various 
festive gatherings carried out from beginning to end with true Liver- 
pool éclat—we, as before observed, need not trouble our readers with 
a re-detail. There stands the library to speak for itself for ages—of 
Mr. Brown a monumentum are perennius. 

Of course, Liverpool could not let her distinguished visitors leave 
her sheets without making the most of them. Accordingly, they 
were invited to assist at the launch of the local Social Science 
Association, on Friday afternoon. Lord Brougham, who presided— 
and whose talking powers seem to increase with every year added to 
his long life (the noble lord contested a Liverpool election in 1812 !)— 
enlarged upon the change which was taking place throughout 
England and Scotland (and he hoped it would soon extend to 
Ireland, too)—the change of the abnegation of party feeling and 
the general disposition of men to devote themselves to the propaga- 
tion of sound principles upon great measures of social improvement, 
and to the encouragement of Government, of Parliament, of parties, 
and of all authorities in the country, to undertake and to perfect 
measures of social improvement. Referring to what he said both at 
Glasgow and elsewhere against party principles and party grounds of 
combination and opposition, the noble lor oldie it has been 
said that party may produce very great good, and that the combina- 
tion of men agreeing in opinion upon the same principle and the 
same grounds, may be productive not only of much harmless, but 
most useful consequences. And I don’t deny it ; because combination 
adds strength and force to those who, baving the same opinions and 
actuated by the same motives, desire to accomplish the same measure, 
and to give effect to their principles and embodiment to their opinions. 
1 don’t deny it ; bat I am of opinion, also, that there may be a tem- 
porary and occasional combination, and that men may unite who have 
the same opinions to act upon the same principles on certain subjects 
without a general and universal assent, which implies a slavish sub- 
mission, and always has the effect—at least, as it bas the tendency it 
very often produces the effect—of subjecting the many to the domi- 
nation of the few. But upon measures of social science, which pretend 
to promote the improvement of mankind in general, or of large 

ies of mankind, why may there not be a temporary and occa- 
sional union, with all the benefits of party, by giving power, force, 
and effect to those so combining, and without the evils which party 
has so great a tendency to produce?—The Bishop of Chester moved 
the appointment of a council, with Mr. Brown as president. This 
motion, which was, of course, carried unanimously, was seconded by 
Mr. Hastings, who alladed in glowing terms to the success of the 
National Association for the Promotion of Social Science, Though 
the association did not profess to be workers, still, their labours on 
the questions of quarantine, trades’ unions, and international general 
average, were a sufficient answer to the criticism so freely lavished 
upon their p: ings. He thought there were many q' ns 
which could be well studied in Liverpool, and he might mention the 
position of Irish emigrants in this county, and the employment of 
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women in our different industrial pursuits, as subjects which could be 
well investigated in a large town like Liverpool.—The Hon. A. 
Egerton proposed a resolution stating the advisability of engaging 


Bey ne and the Middlesborough and Guisborough branch. 


The Lanchester Valley branches off at Bishop Auckland and goes to 
Conside Ironworks, a distance of 12} miles, That from Middles- 
b h to Guisborough is a branch of the North Yorkshire and 
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with the social improvement of the people, and the employment and 
education of women.—Sir J. K. Shuttleworth, in proposing a resolu- 
tion calling on the working classes to assist the association, spoke at 
considerable length on the great moral and physical improvement 
which had taken place of late years in Lancashire and Yorkshire, and 
argued that working men could be of the greatest benefit to their 
country by meeting capitalists and employers, and calmly discussing 
the great problems of the organisation of labour.—Sir John Bowring 
alluded to the beneficial working of the Conseils des Prudhommes in 
France, and the Courts of Conciliation in Denmark, as proof of what 
might be effected by a good understanding between employers and 
employed, and detailed the great social improvements which had 
taken place in Coventry and elsewhere since 1832. He also advocated 
the employment of women in watchmaking, wood engraving, and 
other trades.—A very curious incident happened at the meeting. A 
celebrated French marine artist, M. Gudin, who was present, addressed 
the meeting in English. He deprecated any idea of a war between 
France and this country, and maintained that the Emperor was most 
anxious to keep up the entente cordiale. He also mentioned that he 
(Baron Gudin) had invented an apparatus in connection with gas 
and water, which would, he hoped, be of great benefit to the public. 
“The Emperor,” he said, “ is my friend, and I know the very bottom 
of his heart.” At these words, Lord Brougham, who was in the 
chair, smiled and shook his head, and at the conclusion of the Baron’s 
remarks, he highly eulogised his talents as an artist, and added, 
‘* But with reference to his great discovery—I don’t mean that of the 
bottom of the Emperor’s heart, but of the gas and water apparatus— 
I hope we shall soon hear more.” This remark, which was delivered 
by his lordship in his most sardonic manner, excited an explosion of 
laughter. 

As regards other Liverpool topics, it may be interesting to add 
that, at the last weekly meeting of the Dock Board, the works com- 
mittee recommended that the shed on the south side of the new steam 
dock, at Huskisson Dock, should be 80 ft. wide, the estimated cost of 
construction being £21,700; and that the shed on the north side 
should be 65 ft. in width. Mr. Inman, as an amendment, proposed 
that both should be 80 ft. wide, and after considerable discussion this 
suggestion was adopted by the board. Thetender of Mr. James Jack, 
to supply twenty railway turntables at the Birkenhead Docks, was 
accepted.—A series of experiments has been tried at the corporation 
testing machine, for the purpose of ascertaining the strength of the 
wire-rope rigging about to be applied on the American ship Cultivator. 
The experiments proved that in 14 fathoms of 1} in. rope there was an 

: elasticity of 5 in., supposed to be equal to the casual strain of a roll- 
ing ship. The same piece was passed in double over a ring, to 
ascertain if it would break at the neck of the ring. It broke at the 
splice under a strain of 25 tons 5 cwt., having manifestly been cut by 
the pressure there. This experiment was considered to prove that 

assing the wire-rope round the mast of a ship did not in the least 
injure the strength.—The sanitary condition of Liverpool continues 
excellent, the mortality being now 30 per cent. below the corrected 
average of the preceding ten years.—Prizes of £100 and £50, respec- 
tively, for the best models of ferry boats for the Wallasey Commis- 
sioners, have been awarded to Mr. Colbourn and Mr. Vernon. 

The Liverpool Albion has the following :—“ Availing ourselves of 
an early yn Bad Mr. C. Wye Williams’ treatise on ‘Heat in its 
Relations to Water and Steam,’ we do not hesitate to pronounce it 
as one of the most original and thoughtful scientific treatises which 
has been produced within the present century. The topics treated of 
are the three states of water—vaporisation, diffusion of vapour, the 
heating and expanding of water, ebullition, the boiling point, vapour 
in water, condensation, the vacuum, evaporation, and explosions. 
So great an amount of experimental inquiry and research has been 
broug t to the elucidation of them, that it is impossible to peruse the 
work without admiring both the zeal and the genius of the author. 
Mr. Williams has not lightly undertaken the task of remodelling our 
theories of steam. Although not an engineer, or a man of science of 
any kind, by profession, he has unquestionably gone through a life- 
long course of training which has eminently qualified him for speak- 
ing ‘as one having authority, and not as a mere scribe.’ Indeed, 
many a man claiming eminence in scientific professions has not 

ursued the study of either theoretical or experimental science with 
half the industry, or a tithe of the success, which has in times past 
belonged to Mr. Williams, and which, even in his mature years, still 
belong to him. Although no reference to external facts can give 
more than a bare outline of the story of such a man’s mental training, 
it is in the seclusion of his own library and laboratory that his fruit- 
fullest hours have doubtlessly been spent. Still, as he says, if a very 
long experience, coupled with an assiduous pursuit and devotion, 
during above half a century, both theoretically and practically, to 
the subjects embraced in the new work now before us, can give any 
claim to a hearing, he need yield to none in this respect, being, 
perhaps, ‘the oldest man living who has devoted equal time and 
attention to the special objects here to be considered.’ In early life 
Mr. Williams entered on the study of chemistry under the dis- 
tinguished Williams Higgins (author of the atomic theory) and Dr. 
Andrew Ure. So profitably was this study pursued by Mr. Williams, 
that he some time after read a paper at the Manchester meeting of 
the British Association, on the diffusion of gases, and the necessity of 
providing the due equivalent of atmospheric air, in effecting perfect 
combustion of the coal gas in a furnace, before the celebrated Dalton 
himself, who expressed Lis entire approbation of the author’s views. 
As regards the study and general application of chemistry to the arts, 
‘I have since,’ he observes, ‘watched the progress made during the 
last fifty years, to which Dalton, Davy, and Faraday have so 
largely contributed.’ Mr. Williams then recounts his invention of, 
or close connection with, feathering paddle-wheels, and the establish- 
ment, by means of his efforts, of steam communication between 
Liverpool and Dublin, and his invention, so early as 1837, of iron 
water-tight bulkheads for steamers. That, for no less a period than 
thirty-seven years, he was in i diate and r ible, and, we 
may add, highly honourable, connection with steam navigation ; 
while, as regards the value and use of fuel, and all that relates to the 
obtainment of perfect combustion, he may fairly claim the devotion 
of a life-time. We propose hereafter to give a more detailed view of 
what he rightly calls the ‘new views of vaporisation, condensation, 
and explosions.’ ” 


Sheffield trade advices appear to be more cheering. American 
advices present, on the whole, an improving character. Some 
of the leading houses in the file trade are reported as busy. The 
engineers’ tool makers are also, on the whole, fairly off for orders, 
and a steady trade is doing, though they are not so pressed as they 
were some time back. The continental trade is spoken of as much 
depressed, which cannot be wondered at when the political un- 
certainty which pervades every state is considered. 

A report having obtained currency that Messrs. Ransomes and 
Sims, of Ipswich, were making a new kind of cannon ball, Mr. G. A. 
Biddell writes :—“ The invention is exclusively my own, and the 
aaa were made as a private experiment for my own use; but 

essrs. Ransomes and Sims are in no way interested in the matter, 
and on its coming to the knowledge of Messrs. R. and J. A. Ransome 
and Mr. Sims, they have desired that the experiments should not be 
repeated at their works, as they object to be in any way engaged in 
the manufacture of war implements, as contrary to the peace 
principles held by them.” 

Really this drainage question is a most serious affair for some 
localities. Attention has more than once been called to the progress 
of the works at West Ham, and it is now computed that the main 
drainage works alone at that place will impose a rate, were it equally 
divided, of more than £23 en every inhabited house in the district; 
and this, too, with a large portion of the parish not included in the 
present scheme of eeweragel 

The directors of the North-Eastern Railway Company have held a 
meeting for the purpose of letting contracts for making the Lanchester 
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Cleveland line, and is intended for the purpose of further developing 
the ironstone and iron traffic in that district. The contract for the 
first-named branch was let to Mr. B. C. Lawton, of Newcastle. The 
contract for the Guisborough branch was not decided on. 


Designs of buildings proposed to be erected (at a cost of £1,000) 
for the Bradford Volunteers are on view in St. George’s Hall. The 
buildings will include a large drill room, 97 ft. long by 60 ft. 
broad, in the centre; a gymnasium, 44 ft. long by 20 ft. broad, and 
sergeants’ orderly room, 20 ft. by 15 ft. on the other side. A 
residence for the drill sergeant will stand at one corner, in the rear of 
the building. The elevation, in the Italian style of architecture, 
presents a broad entrance, with folding-doors in the centre, and has a 
verandah, with seating beneath, running along its entire length. 
The designs are contributed by Messrs. Andrews and Delaunay. 


We are informed that at Sunderland, on Wednesday last, a valuable 
and elegant silver claret-jug and inkstand was presented to Mr. 
John Daglish, the present viewer to the Hetton Collieries, by the 
workmen of Seaton Colliery and other friends on the occasion of his 
leaving that place. 


We turn to the north. The accounts from the Cleveland dis- 
trict show an improving state of the iron trade there, the quantity of 
iron sold by the makers drawing on the stocks they hold.—The loss 
of the splendid steamer Connaught, recently built by Messrs. Palmer, 
of Jarrow, and described at considerable length in these columns 
when launched, has created a very painful sensation in the district. 
The Connaught was launched, with engines and fittings on board, 
April 21, 1860. Her length was 378 ft. over all; 360 ft. between 
perpendiculars. She had 40 ft. breadth of beam (71 ft. the paddle- 
boxes), and 32 ft. depth of hold. She was built with three decks, 
and was 2,960 tons builders’ (British) measurement. She was con- 
structed with five water-tight compariments.* Her engines were 
800 nominal horses’-power, but could be worked up to 3,500 ,and she 
could make 14 knots under favourable circumstances. She had 
paddle-wheels, double engines, and two funnels.—Four other new 
steamers} (screws), the Moscow, the Thor, the Edinburgh, and the 
Viscount Lambton, are also supposed to have been lost during the 
late severe weather. It appears that the Ordnance Works at 
Elswick are about to receive a further extension. The Elswick 
Ordnance Company have lately purchased above five acres of land to 
the east of their present works, on which, it is understood, they 
purpose erecting a series of commodious buildings for fitting up and 
finishing the Armstrong guns, before they are shipped to Woolwich. 
Heretofore the guns have been sent to Elswick in an unfinished state, 
the carriages and cther fittings being added when they reached 
Woolwich. In the new works about to be erected, it is intended that 
the guns for the future will be fitted up and finished before the 
leave the Tyne. When the new works are completed, the Elswick 
factory will cover the whole of the river-side for nearly half a mile.— 
It is stated that Mr. Ure, the engineer to the River Tyne Com- 
missioners, in a report about to be delivered on the general improve- 
ment of that important stream suggests works extending from the 
Bar to Hedwin Streams. By carrying out these works, Mr. Ure 
expects to get 29 ft. of water on an average spring tide, as far as the 
Tyne and Northumberland Docks, 26 ft. at Newcastle Quayside, and 
23 ft. at Ryton. He oo to remove the present Newcastle and 
Scotswood Suspension and Railway Bridges, and to substitute for the 
first a draw-bridge near the High Level; for the second a steam 
ferry, and for the third a swing bridge, such as is in use on several 
lines in the North of England. The inside and middle sand, White- 
hill Point, Bill Point, Friars’ Goose, and St. Anthony’s Point, he pro- 
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Ralts.—The market is firm at £5 7s. 6d. at six months’ credit, but few 
sales have been reported this week. 

Scotcu Pig-IRon has been in good request during the past week, and a 
fair amount of business has been done at 52s. 3d, to 52s, 6d., clo-ing steady 
at the latter for cash, and 53s, 6d. for three months open, chowing an 
advance of 3d. upon the last week's prices. 

SPELTER continues very quiet, and is quoted £19 12s, 6d. on the spot. 

Corpse in limited demand. 

Lab unaltered. . 

Tix.—English in steady demand. Foreign is quoted a trifle lower than 
last week— ca £135, and fine Straits £151 10s. 

Tin PLates.—There has been a little more inquiry, although but few sales 


have taken place. 
MOATE and CO., Metal Brokers, 
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poses to remove entirely, and from Scotswood to Newburn he prop 
to make a straight stream, leaving Elswick, Lemington, and Blaydon 
as docks. Great and important improvements are also proposed to be 
made at Newcastle Quay, and the entire course of the river is to be 
made straighter and deeper. The cost of these new works is not 
estimated at more than £700,000, and thev are calculated to be 
finished in from ten to twelve years. If Mr. Ure succeeds in carrying 
out all the works which he thus chalks out, he will immortalise 
himself and be a second Jesse Hartly.—Messrs. C. Mitchel! and Co., 
of Low Walker, continue extremely busy. They have just launched 
an iron screw steamer, for the Russian Government, and intended for 
the service of the customs, in the Sea of Azoff. She is a handsome 
vessel, schooner rigged, and is being fitted with direct-acting con- 
densing engines, of 30-horse power, by Messrs. R. Morrison and Co. 
The same firm have also launched an iron paddle-steamer, for the 
Australian Steam Navigation Company, built for the purpose of 
carrying goods and passengers between the ports of that colony. 
Considerable interest is attached to the performance of this steamer, 
from the fact that she will be fitted with Rowan’s patent engines, 
which, for economy of fuel, have surpassed all engines yet constructed. 
The indicated horse-power will be nearly 250; yet the consump- 
tion of fuel will not exceed four tons of coal during twenty- 
four hours’ steaming. This steamer, which has been named 
the Diamantina, will, after being tried under steam, be sent to 
Australia, under sail, and is already fully rigged for that pur- 

e. Besides the steamers just launched, Messrs. C. Mitchell and Co. 
ae half-a-dozen other vessels in various stages of construction. Most 
of these are constructed of steel, and are intended for shallow water 
navigation in India. The Rangoon, one of three steamers of 1800 
tons, each built by Messrs. Palmer Brothers and Co., of Jarrow, 
for carrying the Rangoon and Penang cable, left the quay-side on 
Friday night, her engines having been fitted by Messrs. Morrison 
and Co., Ouseburn. The engines, which have all the latest improve- 
ments, will be equal to 1,000 effective horse-power. It appears that 
the Stockton and Darlington Water Company have spent nearly 
£235,000 in order to gain a good supply of water for the several 
towns supplied by them. In Middlesbro’ there are nearly 6,000 
consumers. Messrs. Bolckow and Vaughan pay about £1,/00 per 
annum, and Messrs. Snowden and Hopkins, and other large con- 
sumers, pay nearly as much to the company. There is a pressure of 
50 Ib. in the square inch, and in case of fire occurring the water can 
be sent 110 feet high. The water is brought a distance of 19 miles 
in the case of Cargo Fleet. 


As a number of men were employed fitting the cylinder of the 
engine belonging to the steamer Ulster, recently launched by Messrs. 
Samuelson, of Hull, for the Galway line, a large beam broke and 
precipitated the men, along with the crank, weighing nearly 15 tons, 
into the hold below, gst the machinery, a depth of from 35 ft. 
to 40 ft. A man named Thomas Smith was crushed to death on the 
spot, and five others sustained very serious injuries. 


Some important actions at law have been commenced between 
certain table-cover weavers, lately in the employ of Messrs. J. Holds- 
worth and Sons, worsted manufacturers, Shaw Lodge Mills, Halifax, 
and that firm, to recover moneys stopped out of men’s wages to pay 
for the looms used by them in weaving table covers. The workmen 
proceed under the ‘I'rnck Act. —_ they have recovered several 
cases in the Halifax County Court. Other actions have been brought 
against the firm of the same kind, but these have been removed by 
writ of certiorari to a superior court. The cases in question are likely 
to come on for hearing at the York Assizes. 


The Leeds folk have been highly delighted on Wednesday, yester- 
day, and to-day with the presence of Lord Palmerston in their busy 
town. What a change of scene for the noble visitor—from Downing- 
street to Leeds! But his tact and assurance, and, to do him justice, 
his great general knowledge and fascinating geniality, no doubt stood 
him in good stead. Depend upon it he has not followed the example of 
the age lord with a turn for mechanics, who after listening patiently 
toa long mechanical explanation, naively asked—* By the way, what 
is a lever?” 








* How is it that the “five water-tight compartments” did not ayail this 
ill-fated vessel in her hour of need ? 
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GuascGow, October 24th, 1860. 

The Pig-iron Market has not been so brisk since our last report, but 
little change has taken place in prices however. 

Opening at 52s. 3d., several sales took place down to 51s. 11d., cash, but 
subsequently prices have recovered, and to-day 52s, 3d. has again been paid, 
closing buyers. 

Shipping iron is in good request. 

The exports last week were 11,641 tons, against 11,765 tons in the corre- 
sponding week last year, 
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Chairs 1. oo os oe os 


Suaw, THOMSON, AND Moors, Metal Brokers. 








E.ecrricity, under certain circumstances, produces the same 
effect upon sugar as fermentation in transforming it into alchohol. 
M. Niepce de Saint Victor, by passing electric currents through 
sweet wine, rendered it more alcoholic; some of its sugar was con 
verted into alcohol. 


CEMENTATION OF IRoN.—The process by which iron is converted 
into steel generally consists in making it combine with a small 
quantity of carbon; and very frequently, owing to the brittleness 
of steel when tempered to the highest degree, it is desirable to give 
the qualities of steel to the surface only, of a bar of iron. This is 
done by enclosing it in a box of sheet-iron, filled with charcoal dust, 
or horn shavings, tallow, &c. Here the question naturally arises, 
whether the carbon combines with the metal under a solid form, 
which is scarcely admissible, or else is absorbed in the shape of 
carburetted gas; and, in the latter case, it is useful to know what 
gas is generated in the process, On this subject M. Caron has just 
addressed a paper to the Academy of Sci , in which he describes 
several experiments of his to show that the cementation is owing to 
the formation of a cyanide, cyanogen being, it is well known, a 
compound of carbon and nitrogen. Having tilled a porcelain tube 
with fragments of charcoal surrounding a bar of iron, and exposed 
it to the heat of a reverberatory furnace, he successively caused 
hydrogen, oxide of carbon, azote, air, _ carburretted hydrogen, 
&c., to pass through the tube, but could not, after a two hours’ fire, 
obtain any degree of cementation. But the case was far different 
when he made a current of dry ammonia pass through the tube; in 
that case the cementation was effected rapidly and easily ; 
being exposed to the fire for two hours, the bar of iron being imme- 
diately tempered, then hammered to make the grain closer, and then 
tempered once more, proved, on being broken, to have been cemented 
to a depth of two millimetres. This result M. Caron attributed 
to the formation of the cyanide of ammonium, and further experi- 
ments confirmed this idea. M. Caron then, in order to obtain 
cyanide of potassium in his tube as a cementing sgt, let his 
seme soak in a solution of carbonate of potash, and the 
experiment succeeded beyond expectation. In the same manner he 
obtained excellent cementations by employing soda, barytes, and 
strontian, under the influence of a current of air. Hence be shows 
that all the various nostrums used in metallurgy for cementing roa 
owe their efficacy to the formation of cyanides, 
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OBSERVATIONS ON THE NIAGARA BRIDGE. * 
By Peter W. Barvow, Esq,, C.E., F.R.S., F.G.S., &e. &e. 


As remarked by Mr. Roebling in his very able report to the presi- 
dent and directors of the Bridge Company in 1855, “ one single ob- 
servation of the passage of a train will convince the most sceptical 
that the practicability of suspended railway bridges, so much 
doubted heretofore, has been successfully demonstrated.” 

On my first arrival there several trains passed over. I placed my 
eye on a level with the platform, standing off the bridge, but neither 
wave nor vibration were perceptible to the naked eye. I then stood 
on the road platform of the bridge, and afterwards on the upper or 
railway platform, and found no more vibration or undulation 
(although the road from the wear of the rails is out of condition), 
than is felt in an ordinary suspension bridge from a horse walking 
over. 

If the advocates or admirers of girders or tubes imagine that their 
mode of construction is free from vibration, they are presuming on 
a fact of which they will discover the error by standing on a tube 5 
girder while a train passes over it. A train passing even on solid 
ground over a bad road will cause a sensible vibration in a house at 
50 or even 100 yards from a railway. 

The idea of a structure free from vibration is therefore imaginary, 
and inconsistent with the constitution of matter. The question for 
the practical man alone is the avoidance of such a degree of momen- 
tum by vibration or undulation as will produce a strain beyond the 
limit of the elasticity of the material. ; 

This simple and evident proposition has been generally disregarded 
by the constructors of suspension bridges, as the platforms have been 
made, as before observed, without any regard to vertical stiffening ; 
the result of which, in a gale of wind, is a degree of undulation by 
which strains are produced (judging from the depth of the reported 
undulations in some cases) equal to five or six times that due to the 
simple weight on the bridge. No kind of structure is proof 
such treatment; and it is more a matter of surprise that they 
last so long, than they should frequently fail. 

On my second visit to the Niagara Bridge, I observed the deflec- 
tion, by means of a level from the passage of an ordinary passenger 
train, to be -41 of a foot, which of course includes the amount of 
wave plus the deflection from the elongation of the cable. The 
train, which consisted of two American cars, 50 ft. long, besides the 
van and locomotive, I estimated to weigh 80 tons, and the deflection 
from the actual elongation of the cable to be *182 of afoot. It is 
clear, therefore, that the amount of wave, or distortion of the cable 
from its original tigure, does not amount to three inches in a length 
of 821 feet: a change of figure which, occurring gradually during 
the progress of a train, does not approach an amount of disturbance 
suflicient to produce momentum. And it is evident to me that no 
suspension bridge has failed from any undulation produced by a 
passing load, but either from actual insufficiency of section of metal 
in the cables, or from undulation produced by the action of a hurri- 
cane. 

The papers published in Vol. III. of the “Transactions of the 
Institute of Civil Engineers,” by General Pasley, R.E., on the Mon- 
trose Bridge after a hurricane of October, 1838, and by John Provis, 
Esq., C.E., on the injury to the Menai Bridge in 1839, give valuable 
information on the effect of wind on suspension bridges. 

Mr. Provis and General Pasley both agree in the opinion that the 
injurious action principally arises from the undulation of the plat- 
form, and not from the vibration or oscillation of the chains; and 
the remedy applied by Mr. Provis was an increase given in the 
longitudinal stiffness of the platfurm, which, although not to such 
extent as my calculations would deem necessary, has been found 
sufficient to cure the evil, as no further damage has occurred since 
1839. 

Mr. Provis states in his report that the amount of wave of a 
previous gale of wind in 1836 was observed by the bridge-keeper to 
be 16 feet, and there is no doubt the wave of the gale of 1839, which 
caused the principal damage (which was most severe in the night) 
was much greater. It therefore might reasonably have been 
expected that the cables which sustained the succession of blows 
arising from the momentum of a platform (the total weight of 
which was 400 tons) falling 16 ‘feet would have sustained injury, 
and these not being injured is a proof that this bridge, with a pro- 
perly constructed metal girder and platform, could be used safely 
for railway traffic, as the heaviest train on a geod road would 
create less momentum than that produced by the undulation 
described. 

In the Niagara Bridge the injurious action of the wind is amply 
guarded against. The undulatory action on the platform at the 
highest calculation will not exceed the weight of a heavy goods 
train, and as the timber trussing (which is 18 feet deep) is proved to 
have such girder resistance, that a train will not produce a wave 
exceeding 3 or 4 inches, there is no fear of an injury from the 
effect of a hurricane, but to be doubly sure, Mr. Roebling has added 
56 wire-rope stays, attached to the lower floor, which are firmly an- 
chored to the solid rock. 

These rope stays have been treated in the arguments used against 
the success of the Niagara Bridge, as forming part of the structure. 
and as adding to the rigidity; but this is clearly not the case, at all 
events in the hot season, use the platform of the bridge is 
lowered above two feet by the expansion, and as the stays will be at 
the same time lengthened, they will be so loosened as to be inopera- 
tive at the period when the greatest traffic occurs. ‘The experiment 
made by me was in the commencement of August, when the tem- 
nap was unusually high even for America, and when they could 

y no possibility have had any influence on the rigidity. 

It is also frequently argued as a proof of the instability of the 
Niagara Bridge, that its weakness is — acknowledged by 
the regulations of the engineer, which limit the speed of trains to 
five miles an hour. 

_It has been a debated question whether ter deflection in a 
girder arises from inc’ 8 and this subject was particularly 
investigated by the commissioners appointed, in 1849, to inquire 
into the application of iron to railway structures, and some experi- 
ments were made yo a at their desire, on the Godstone Bridge of 
the South-Eastern Railway, of which I was at that time the resi- 
dent engineer. A scaffold was erected which rested on the road, and 
was therefore unaffected by the motion of the bridge, and a pencil 
was fixed to the underside of one of the girders of the bri 80 
that when the latter was effected by the weight of the engine or 
train, either placed at rest or passing over it, the pencil traced the 
extent of the deflection on a Growing beard attached to the scaffold. 
The commissioners report “that the deflection was slightly but 
decidedly increased when the engine was made to pass over the 
bridge, and at a velocity of about 50 miles per hour an increase of 
}th was observed. As it is known that the strain upon a girder is 
nearly proportional to the deflection, it must be inferred that in this 
case the velocity of the load enabled it to exercise the same pressure 
as if it had been increased by one-seventh, and placed at rest upon 
the centre of the bridge.” 

Assuming such result to arise from increased s , there is no 
reason for not running at 50 miles per hour over the Niagara Bridge, 
as the heaviest train that can be placed on it does not produce, with 
the weight of the bridge, a strain equal to 3th per cent. of the ulti- 
mate strength of the cables. 

Being of course present at these experiments, and having recorded 
some of the observations referred to, I formed the opinion, which 
was concurred with at the time by other engineers, that the increased 
deflection principally arose from imperfection of the joints, the 
engine falling through a certain space at each bad joint, and thus 
producing a blow. 

And I have little doubt, if the stability of the structure was the 
only question, that, if a good fished permanent way was laid over 
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* And on the practicability of connecting Liverpool and Birkenhead, and 
New York and Brooklyn, ty wire seapeaston bridges of one span : also, 
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the Niagara Bridge, no more vibration and deflection would be pro- 

duced at a speed of 50 miles per hour, than now occurs on the pre- 

= — oom although perfectly safe, is much worn by the 
ea) ic. 

But the s which may be safely adopted in passing a bridge is 
not a simple question depending alone on the rigidity and strength 
of the structure. A train may run off the road at a high speed, 
either from the state of the permanent way or the fracture of an 
axle or any pon of the rol ing stock, and every description of 
girder in such a case would fail. No person who has witnessed a 
railway accident, and the eflect of a — will doubt that, under 
such circumstances, the sides of a tube or lattice girder (on which 
the stability, as well as on the top and bottom, depend) would be 
carried away. 

And here it may be remarked that a misunderstanding fi a 4 

pent he 
mechanical detinition of momentum is weight multiplied into velo- 
city, from which it may be supposed that a train at double speed 
would exert only double the force on any object it came in contact 
with; but this is not so. It would require four times the amount of 
brake power, and would tear away four times the extent of the sides 
of a lattice or tube girder, to bring it to a state of rest, and there- 
fore the danger from such an accident increases in a rapid ratio in 
relation to the speed. 

As a general rule, such an accident on a suspension bridge would 
be less fatal, because it is dependent on the sides of the girder for 
stiffness only, and not for its actual strength. It ap to me, 
however, that no — whatever its construction, is safe if a train 
leaves the road at 50 miles per hour, and that in a bridge situated 
as at Niagara over a chasm 240 ft. deep, it is a wise precaution to 
travel slowly, particularly as little can be gained by increased speed, 
there being a station immediately on each side of the river, at which 
every train stops. 

In concluding my remarks on the reason of the engineer for 
adopting an unusually slow speed on the Niagara Bridge, and how 
far it is to be considered as an acknowledgment on his part of 
deficiency of strength in the structure, it should be mentioned, that 
it is the customary practice in the United States (inconsistent as it 
may appear to their supposed disregard of life) not to permit even a 
single horse to go beyond a walking pace over their road bridges, 
whatever may be their construction, and a penalty of 5 dols. is 
rigidly enforced for any disregard of the rule. I passed over girder, 
arched, as well as suspension bridges, and found no exception in the 
rule; and a notice-board is generally put up, as at Niagara, to warn 
the drivers of the penalty. 

Such being the custom of the country, it is imperative on Mr. 
Roebling to adopt it in a bridge situated as at Niagara; but it 
cannot supposed (as between forty and fifty engines cross the 
bridge every day, and a train of 350 tons with two engines has 
passed over) that the engineer is afraid to trot a horse over it, and 
adopts this rule from a fear of the safety of his bridge. And it is, 
no doubt, under similar circumstances that he adopts the slow speed 
over his rails as well as over his road. 

It appears, therefore, that any impression as to the age! of 
the Niagara Bridge, induced from the caution used by Mr. Roebling 
in a railway bridge of such extent and in such a situation, is a very 
unfair one, as the same rules would have been adopted by every 
American engineer if the bridge had been of half the extent, with no 
difficulty or novelty in the construction. 

On THE STRENGTH OF THE N1AGARA Bripce. 

The bridge is supported by four cables, each containing 60°40 
square inches, the two upper of which have a deflection of 54 ft., and 
the lower pair 64 ft. The strain at the points of support, in relation 
to the weight, will be obtained as follows :— 

Let d represent the deflection, 

w the weight, 
s the half span, 
and T the tension. 


w - 
T= ta VIX + 8, or— 


The cables having different deflections, the strain with a given 
weight will vary in each pair of cables, which is ewer sper | a 
defect in the bridge; because in the summer the lower pair will do 
the principal duty, and in winter the upper pair. There is, however, 
such an abundance of strength, that no strain can ever arise on 
either cable that approaches the limit of elasticity, that the mean 
deflection of 59 ft. will fairly represent the average strain on the cables. 
_W _ ./ZX 597 + 410-66? = 

xe 4/4 X 592 + 410-66? = 1°81. 

The total weight between the towers is estimated by Mr. Roebling 
at 1,000 tons, and therefore the strain on the cables from the bri: 
alone will be 1,810 tons. The ultimate strength of the four cables 
estimated from actual tests of each wire at 11,904 tons.* The ratio 
of strength to the ordinary strain will, therefore, be as 6°5 to 1, and 
the strain per square inch of iron wire, 7°5 tons. 

The strength of the iron, being 100,000 1b. per square inch, as 
estimated by the engineer, is unusually high; but it is arrived at 
by actual test, and the metal was of the best quality, as will be seen 
by reference to the specification.t The capability of manufacturing 
iron to resist tensile strains, of such superior quality to that used for 
girders, produces one of the practical advantages of the suspension 
principle, by reducing the weight of the structure, which in large 
spans causes the principal strain they have to contend with. 

As the weight of the bridge is limited by regulation to 300 tons, 
the test strain on the cables, including the weight of the bridge 
itself, will not exceed 2,380 tons, or under one-fifth of the ultimate 
strength of the cables, and therefore it is fully of the strength 

uired by the officers of the Board of Trade of this country for 
railway bridges. 

On THE DuRABILITY OF THE NIAGARA SusPENSION BripGeE. 

This, like every railway bridge in England, has been subjected to 
the test of aload exceeding what it can be subjected to in practice ; 
there is, therefore, a margin in every bridge for deterioration of a de- 
termined amount, being the difference between the actual test of the 
bridge and the greatest load it will afterwards receive. 

But this is not the only security as to durability. In addition to 
the margin obtained by actual experiment, there is a much greater 
intended margin, the security of which as an actual test of strength 
depends on calculation; that is to say, the ultimate strength of the 
structure is intended to be much greater than the test applied; and 
in the case of the Niagara, is estimated to be equal to endure a strain 
ab ag times the test applied, including the weight of the bridge 
itself. 

In comparing the durability of railway structures, the certainty of 
the calculation on which this margin depends is an important element 
in the question. 

With regard to the actual deterioration from oxidation, the pro- 
gress is so slow that its operation in a suspension bridge, where every 

art can be got at and painted, will not be an appreciable amount. 
Tube bridges, or any structures composed of thin plates, and cells 
difficult to be got at, will be more liable to loss of strength from this 
cause. 

Another supposed cause of decay in the strength of iron structures, 
is the alteration in the mechanical conditions of the fibres of the 
metal from continual vibration. There is no doubt that violent and 
continuous vibration of iron will affect its tensile strength after a 
length of time, but it is clear that it must be of a vefy severe 

haracter to prod any injurious result, because the parts of 
machinery of various kinds, and none more so than a marine steam- 
engine, have to endure an amount of constant vibration which would 
soon exhibit itself if iron was readily affected. That steel wire will 
bear violent vibration without injury is proved by the durability of 


Therefore t = 











*The wire was manufactured by Messrs. Joh , of Manchester, 


+ See report of Mr. Roebling, C.E., 1856, in ‘‘ Public Works, British and 
American,” published by John Weale, 59, High Holborn, 





musical instruments, and the existence of suspension bridges con- 
structed without girders for so ae A years, in which the most severe 
vibration occurs in every y gale of wind (as is so forcibly described in 
the report of General P and Mr, Provis), satisfies me that, in a 
structure like the Niagara Bridge, where the cables are subjected to 
a moderate tension, and may be said to be free from vibration, their 
aay will not be less the masonry of which the towers are 
ui 

In large girders, which are admitted to be of necessity much 
heavier, and of their own weight to create a larger constant strain on 
the metal, the destruction will be more rapid. But the feature in 
~~ constructions which to my mind renders their durability 

oubtful, is the fact that they depend for their strength and safety 
on the compressive, as well as the tensile, resistance of iron, and 
consequently the estimated margin of strength is more doubtful, 
because the power of a bar to resist compression is not alwa: 
correctly measured, as in a tension bar, by the section of metal. 
long as acompression bar or tube maintains its figure, its power of 
resistance is in proportion to the section; but when you have large 
oo to deal with, and serious compressive strains, no calculation 

erived from model experiments is to be depended on; an neer 
cannot be certain that a few tons in excess of his actual test will not 
cause buckling and the destruction of the bridge, and therefore there 
does not exist in girders or arches that certainty of durability that 
exists in a eed constructed suspension —- 

Before concluding my observations on the Niagara Bridge, it is 
n to say a few words on its imperfections as well as its good 
qualities. I have before referred to the two cables having a different 
amount of deflection, which it appears has arisen from its having 
been designed in the first instance for road traffic alone. The effect 
of this is, that the deflection from expansion will be different in the 
two cables; and thus the principal work is done in the winter by the 
upper cable, and in the summer by the lower cable. This difference, 
which amounts to about 2 in., is not sufficient to bring any serious 
strain on the cables, but it is calculated to cause an irregularity in 
the weight on the suspension rods, which may possibly lead to a 
little inconvenience. 

A second objection is, the use of timber for the longitudinal truss- 
ing and flooring. It is objectionable from presenting more surface 
to the action of the wind, but more particularly from noe oe 
weight of material being required to gain a given longitud stiff- 
ness. Fir timber of a given weight will extend or compress 2°5 
times the amount of a similar weight of wrougbt-iron, although 
the specific gravity is as 1 to 10; and the parts of an iron truss or 
girder admit of being secured together so as to retain a larger pro- 
portion of the action of the fibres than is the case with wood. 

A suspension bridge should have the platform or roadway also of 
iron, so as to act as a horizontal girder and resist the action of the 
wind. By the use of iron in the platform and girders, a weight of 
400 tons in the place of 600 tons of timber would have reduced the 
deflection of the wave to one-third, and would have rendered uneces- 
or | any anchorage to prevent the action of the wind." , 

third and final objection applies to nearly all suspension 
bri hitherto constructed, viz., ihe cables are supported on 
carriages on rollers, instead of being at’ «hed to the towers. 

An engineer, when he constructs an arch, would not expect to 
have a rigid structure if he placed the autment on rollers, and how 
can he expect in a suspension bridge to have rigidity if he adopts a 
similar expedient ? ; 

We are apt to follow what has been previously adopted without 
reflection, and desire to avoid the rvs; onsibility of a change of an 
adopted system ; but there is no difficulty in attaching the cables to 
the towers if they are of iron, and constructed so as to act as vertical 
— to resist the inequality of the weight which may arise on the 

ifferent spans of a bridge. In fact, you cannot expect ‘ect 
rigidity in a suspension bridge as they are now constructed; but 
there is no reason why they should not be treated like an arch 
reversed; and if they were so treated there is nothing in the 
suspension principle to render them less - 

There is, however, no intention to imply, 4 these observations, 
that the Niagara Bridge is less durable from these omissions to any 
appreciable extent. I believe, provided the timber and masonry are 
kept in Po it will last for hundreds of years, and that a certain 

of motion in a bridge does not affect its strength or 

durability, provided no strain in any part exceeding the elasticity is 

roduced; at the same time, by the means pointed out, the undu- 
ation and vibration, small as it's, would be considerably reduced.t 


On Tue Mecuanism or Bringer Construction. 


In the follo’ ring table is given the weight of metal, deflection, and 
ratio of ultimate strength to strain by hp of bridge, in the 























Niagara Bridge, and in those of the longest girders. 
Ratio y' 
j \s to 
_— ot % Span. Weight. Deflection. Btrabe by 
” zB Weight of 
| Bridge. 
ft. ft. tons, tons. | 
Niagara .. | 59 | seo |{ cables, 40° | o-s2 ft. with 326 65 tol 
Britannia .| 80 | 460 | 1,550 tons. | 2in, with 48! 84tol 
Conway ..| 24 | 400 | 1,150 ,,  |0°@9in. with 100| 38tol 
{Saltash :.| 64 | 450 | 1,100 ,, |L17in.with384| 50tol 





~ My object is now to endeavour to explain why these differences 
are consistent with understood mechanical laws, and the peculiar 
properties of the material employed. 

c 


Let A B C Fig. 1, penne an arch supported on abutments, 
A and B; and let the deflection produced by a given weight, loaded 
equally, be represented by unity. 

Now, let us consider the effect of maki 
supporting structure, or bow-string girder, 
ments and sustituting a tie, A B, Fig. 2. 


— 
ea 


A 8 


Assuming the same weight, W, to be placed equally all over, the 
deflection will be 2, the or Be A ped B being no —— rigid, 
because the tie, A B, will extend as much as the arch, A C B, will 
compress. Therefore, to produce the same rigidity in a bow-string 
girder, four times the metal is required as compared with an arch. 

The same result arises in a cable, A C B, suspended from two fixed 
points, A and B, Fig. 3. 


A 8 


tiny ll 


If the back chains are removed, and a compression-tube, A B, 
substituted, the metal is doubled, and you have a structure with 


this arch into a self- 
yy removing the abut- 











* The towers should also be of iron, in order that the expansion may 
correspond with that of the suspension rods. The rods should 
be at right angles to the cables, and fewer in number, by which the tremor 
as well as undulation will be reduced. 


+ See the report of Mr. Roebling, C.E., in Tar Exqingsr, Septemb:r, 21, 
860. 


1 See report of Colonel Yolland, in the Appendix. 
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only half the rigidity. The Chepstow Bridge, on the South Wales 
Railway, is an example of this arrangement. 
The mechanical combination in the Saltash Bridge is represented 








by substituting the arch, A D B, for the tie, A B, Fig. 4, forming a 
bination of a suspeusion chain and an arch. 
= 
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The arch, A D C, will not perform the duty of compression unless 
it is connected with the chains by the ties,aa,aa, When thus 
connected both the cables and the arch assist in supporting the 
weight of the load. 

The points A and B now become fixed points, and, as both the 
arch and the chains assist in —— the weight, the deflection 
will only be half that of the simple suspensicn-cable, with double 
the weight of metal. 

It therefore appears—Iist. To convert an arch, supported on two 
fixed abutments, into a bow-strung girder, four times the metal is 
required to support the same weight with the same deflection. 

2nd. To convert a cable, suspended from two fixed points, into a 
Chepstow girder, four times the metal is also required to support the 
same weight with the same deflection. 

8rd. To convert the same cable into a Saltash combination (which 
consists of a bow-string and Chepstow girder combined, so that the 
horizontal tie in one case neutralises the compression-tube in the 
other, by which they are both avoided), the deflection is reduced one- 
half, with double the weight of material, or the same weight of 
metal will produce the same deflection with the same load, as in the 
case of the simple arch or cable. But this is obtained at the 
expense of double the depth; and if the arch or suspension cable 
was of the same depth as the Saltash, only one-quarter of the 
metal would produce the same stiffness. 

In the preceding illustration the bow-string and Saltash girders 
are referred to: parallel girders are more commonly used, but they 
present no economy over the simple bow-string; and, however 
perfect their arrengement and proportions, they will still require 
not less than four times the metal of a simple cable of the same 
depth and span to produce the same deflection. 

Theoretically the same saving will be produced by an arch, but 
practically it  &. not hold good in large spans, because of tlhe diffi- 
culty previously referred to vt dealing with severe compression, and 
which difficulty applies als@ to deep girders. You are never certain 
of the section of metal required on a large scale, as by no calculation 
can the point be arrived at with certainty when distortion will com- 
mence, and thus the section of metal adopted is greater than would 
be required if the simple compression resigtance had alone to be con- 
tended with. . : 

The same objection does not apply to the suspension bridge, and 
as the resistance to tension alone has to be contended with, it may 
be known precisely what will be the ultimate strength of your 
structure; and hence arises another source of economy on this prin- 
ciple, in excess of the saving of one-fourth above described. 

There is a third source of economy in suspension bridges which 
has to be noticed, namely, that iron intended for tensile strains 
admits of a process of manufacture by which a much greater power 
of resistance per square inch may be given to it than can be accom- 
plished in iron intended for compression, which is proved by all 
experiments on iron wire, which exhibits a tensile resistance double 
of any metal used for compression strains, 

These practical reasons, in addition to the mechanical laws pre- 
viously described, when examined in detail, fully demonstrate the 
reason of the degree of strength obtained in suspension bridges with 
a weight of metal so small as compared with that of parallel girders 
of less span; and the only question of doubt, with reference to the 
advisability of this construction, is the possibility of curing the 
undulation and vibration which have generally been observed; and 
it is to this subject that my experiments, laid before the British 
Association, were directed. 

On Tus Cure or THE UNDULATION OF SusrEeNsion Bripces, 

A suspension cable or chain has so evidently no power to resist a 
transverse strain, and a large wave or undulation is so readily pro- 
duced by a vertical force, in bridges of small span and weight, that 
it is surprising that a suspension bridge was ever designed without 
giving longitudinal stiffness to the platform of the roadway. 

It has been assumed that the degree of longitudinal strength, or 
girder power, to cure the wave from railway traffic, would require 
to be so great that the girder would carry the traflic without the 
cable, and thus the failure of the Niagara Bridge was predicted ; 
but a brief consideration of the subject satistied me that such an 
assumption was far from the truth. 


Sw 
The formula : == a constant quantity, 3 denoting the deflection, 


and 1, },d, the length, breadth, and depth of a beam is fully esta- 
blished; or, in other words, the deflection of a beam with a given 
weight diminishing as the cube of the length. 





A c = — ee 
= . : 
FIG. S. 


If the beam, A B, Fig. 5, be divided into two beams by being 
supported at C, the two half beams, A C and B C, will deflect one- 
eighth of the amount of the entire beam, A B, with the same weight. 
Let us assume this to be a girder attached to a chain, and a load 
104 at D, the effect will be to distort it into the shape shown in 

ig 6. 
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The deflection by the weight at D will cause a corresponding 
elevation at the point E, and the girder will assume the shape 
represented by dotted lines in the figure, to produce which a force 
equal to jodie that for a given deflection on half the beam is 
required, from which it is evident that the wave produced by a 
given weight at D, will only amount to one-sixteenth of the 
deflection the same weight will produce on the entire beam resting 
on its two ends. 

In the above proposition itis assumed that the beam is supported 
at its centre point only; in practice, when attached to a suspen- 
sion cable, it is supported at various points of its length; the 
difference between the wave of a supported girder and the deflection 
of an unsupported girder, will therefore be greater than one- 
sixteenth, 

In order to arrive at the result by experiment, I had a model of 
the proposed Londonderry Bridge, on a scale of y,rd of the actual 
span, the length being 13 ft. 6 in. between the rings, a length 
exceeding that of the average of the models used by the Iron 
Commissioners in their experiments, and is amply sufficient, due 
allowance being made for the scale, to determine the accuracy of the 
deflections on the actual girder. 

The principal object of these experiments was to ascertain the 
detlection of the wave of a girder attached to a chain, as compared 
with the deflection of the same girder detached, which ing 


obtained, it is perfectly easy to arrive at the deflection of the wave 
of any required suspension girder, because we have suflicient 
experiments on actual girders of various dimensions, to obtain the 





deflection from a given load on the same girder not attached to the 
chain. 

These experiments gave a mean result of ».th,* so that, it being 
first determined what amount of deflection is to be the limit with a 
given load in a given bridge, you have only to arrive by calculation 
at the sections of metal of a girder of the same depth which would 
deflect twenty-five times that amount. 

‘Lo illustrate the mode of proceeding in the intended Londonderry 
Bridge. It was decided by Sir W. Cubitt that the depth of girder 
should be 16 ft. 6 in., and that no wave or deflection should exceed 
1°32 in. with 100 tons. I obtained by deductien from the deflection 
of the Boyne Viaduct, Newark Dyke Bridge, Britannia Tube, &c., 
that a girder of 3,700 tons, of the depth of 16 ft. 6 in., would be 
deflected 1°32 in. with a weight of 100 tons; one-twenty-fifth, or 
150 tons, is therefore the weight of girder required for the London- 
ony ridge. 

The reduction of the deflection of a girder when attached to a 
chain may appear so great as to lead to doubt of the accuracy of 
the experiments; but it is not more than is fully explained by the 


lw and is consistent with such results as have been obtained in 
(i? 6) 


actual suspension bridges. 

The Inverness Bridge, built by Mr. Rendell, had an iron parapet 
only 3 ft. 6 in. deep, and yet the wave is so reduced, as reported 
by Mr. Rendell, as to be imperceptible to the eye when a locomotive 
passed over it on a truck. Jn the Keif Suspension Bridge, in Russia, 
which has a wooden trussing of about 6 ft. deep, and the Menait and 


and change of direction of the air in a hurricane, and it may be 
compared to the effect of the platform resting on the surface of 
water agitated by waves. If the platform has no longitudinal 
strength it will undulate in every direction, and necessarily put the 
chains in a state of vibration, which may be mistaken for oscilla- 
tion ; but I have never detected that oscillation or swinging has 
oceurred in a gale of wind, nor can I see how it is likely to occur. 
If the wind blew alternately in opposite directions at intervals cor- 
responding with the time of vibration due to the suspension bridge, 
it would undoubtedly produce serious oscillation; but it does not 
act in this way. It is variable in some degree in force and 
direction, but still the general current over a large space will 
be in one direction, disposing the suspension chains to deviate 
to some extent from the perpendicular, but not to oscillate. 

The observations of General Pasley and Mr. Provis confirm 
this view; and it is further confirmed by the fact, that no 
oscillation has been observed in the Menai Bridge (the chains of 
which being four in depth present a great resistance to the wind), 
since the longitudinal stiffening, small as it is, has been given to the 
platform. will add nothing further to meet an objection that 
may not be raised, but if it is raised, there isno difficulty in showing 
that, ifa bridge weighing 7,500 tons is liable to be influenced by the 
wind, such a bridge as the Fribourg, with a timber platform, which 
weighs under 400 tons, in a span of 870 feet, would have been 
destroyed long before the year 1860. . 





all other bridges, when any attempt, however small, has been made | 


to give longitudinal strength to the platform, the wave has been so 
reduced as to be unobjectionable. 


In the Niagara Bridge, which is the only bridge used for railway | 


traffic, the longitu tinal stiffness is given by timber trussing 18 ft. in 
depth. According to my rule, a girder of 370 tons would be required, 
so that no wave shall exceed 2 in. The actual girder power of this 
timber trussing I estimate to be no more than could be obtained by 
100 tons of good iron well arranged; so that the actual wave ob- 
served (about 4 or 5 in.) evidently does not exceed what my caleu- 
lation would give, and fully bears out the result of my experiments. 
ConcLuDING OBSERVATIONS AND DEDUCTIONS. 

The preceding investigation leads to the inevitable conclusion, 
viz., that the Niagara Bridge, notwithstanding the defects which 
have been pointed out, is the safest and most durable railway bridge 
of large span which has been constructed. First, because it is less 
liable to deterioration; and, secondly, because the greatest strain to 
which it can be subjected is a less proportion of the ultimate strength 
of the supporting material { 

This stability is accomplished in a span of 820 ft. by 400 tons of 
iron, and 600 tons of timber trussing and platform. Had wrought 
iron been used for trussing, from its superior rigidity the total weight 
of material would not have exceeded 800 tons, the deflection of the 
wave reduced to 2 in., and the strain on the cables to one-eighth of 
their ultimate strength. 

It is clear, therefore, that 820 ft. is not the limit of the opening 
that can be crossed by this principle; it will readily be seen that 
spans as high as 3,000 or 5,000 ft. can be carried out for railways, 
without exceeding the safe limit of strain on the wire cables, and at a 
cost which would render remunerative connections and communica- 
tions which are now considered impracticable. 

Navigable rivers may thus be crossed which at present depend 
for their communication upon ferries; as an instance of which, 
Liverpool and Birkenhead, and New York and Brooklyn, may be 
mentioned; and even in London, the sum expended on the Thames 
Tunnel would have made a useful public communication by this | 
system; and the difficult question of over-crowded streets may be 
solved, as explained in my recent paper to the British Association, 
by viaducts of large span, which would interfere very little with the 
property on the surface. 

The dimensions of a bridge to connect Liverpool and Birkenhead 
will be as follows :— 


Span .. oe cc ce cf of co ee 3,000 feet 
Deflection .. eo «s «2 os of cf ce 3 a 
Height of plers.. .. +2 oo of oc co of 450 4, 
Section of cables. ++ «ee «+ 1,000 inches 


Weight of cables between the piers .. 

Weight of suspension rod .. .. . 

Weight of platform and girders .. .. 
Breaking weight of cable .. . 

Strain at the point of suspensio: 

the bridge .. .. «. «. + 

With a load of 1,000 tons... e+ 12,577 

Weight of wrought-iron in tower: +s «+ 6,000 
Estimated cost$ oo es es +0 -» £1,000,000 

The proposal to build a bridge of these dimensions may be some- 
what startling, but let it not be condemned without a fair con- 
sideration. It must be remembered that the views here advanced 
are consistent with the opinions expressed by Telford; and such a 
proposition as is now submitted would bave been received with less 
scepticism in the year 1814, when he projected the Runcorn Bridge, 
than it is at the present time, simply because the public have been 


5,085 tons 
Q ” 
” 


« e+ 2,000 
+ 00 co veo 48,000 
by weight of 

e se oe oe 11,077 ,, 


There does not seem to me any other doubt or difficulty that can 
be suggested with referenee to strength and durability , and I will 
now consider the second question, whether there is any impractibility 


| in constructing such a bridge. 





taught (1 believe erroneously) that girders and tubes are the correct 
principle of bridge construction. | 

The reasons why any structure is impracticable may be thus | 
classified :—First, that they will not po-sess sufficient strength and | 
durability when constructed; and, secondly, that it is impracticable 
to construct them. | 

The first question of the strength and durability, is dependent 
upon the tensile resistance of the material employed. ‘The wire used 
in the Niagara Bridge was tested by being strained over an opening | 
of 400 ft., until the deflection was reduced to 9 in.; this is equivalent 
to straining the same wire over a space of four miles, until the 
deflection is similar to that ratio proposed for the Liverpool Bridge. 

If the wire will support its own weight over an opening of four 
miles, it will evidently have a great excess of strength in three- 
quarters of a mile; in fact, it will be seen that, in the space proposed, 
the cables will support four times their own weight plus the greatest 
load on the bridge; and it would be made a condition of the contract 
that such strength of the cable should be tested ix situ (by diminish- 
ing the deflection) to three times the strain to which it would be 
subjected. It will be found that the greatest strain on the metal of 
the towers, suspension rods, and stiffening girder will be 2} tons per 
inch, or }th of the ultimate strength, 
may be checked by any person with a moderate mechanical know- 
ledge) are correct, there can be no doubt of the direct strength of 
the bridge. 

It may be supposed that a bridge of such large dimensions will 
oscillate with the wind, but it does not appear that oscillation (if by 
oscillation is meant swinging like a pendulum) is a complaint to 
which suspension bridges are liable; and if it was, this bridge, from 
having so much greater weight in proportion to the surface exposed 


The first step is to prepare foundations on each side of the river to 
carry 30,000 tons, a weight which has been much exceeded in ma- - 
sonry, and cannot be a difficulty. 

The second step is to construct wrought-iron towers 450 ft. high. 
Masonry and brickwork having been carried nearly that height it 
never can be argued that there is a difficulty in a tower of wrought- 
iron 450 ft., with a section of metal allowing only 2} tons per inch 
compressure, If it was necessary, and the capital to execute the 
vam there is no difficulty in building an iron tower 4,500 ft. 

igh. 

We come to the fixing of the cables, which would be a question of 
some dilliculty if chains were employed, but with wire cables the 
process is perfectly simple, and there is little more difficulty in 
3,000 feet span than in 800 —except that more powerful machinery 
is required; and the same may be said of the anchorage, which is a 
mere question of providing weight in proportion to the strain to be 
contended with. 

The necessity of constructing the platform at such an elevation as 
to prevent the largest class of ships to pass under (for which 150 ft., 
or 50 ft. more than the Menai Bridge has been allowed) is, no doubt, 
a great drawback to the usefulness of the proposed structure; but 
much less so than would appear at first sight. One-sixth of the 
steam-power now used at a single ferry would raise all passengers 
with ease and comfort and safety to the level of the bridge, and the 
inconvenience would be small compared with that of the uncertainty 
from gales, fogs, as well as danger of collision Which must always 
exist in a ferry situated as at Liverpool. 

There is little doubt, in spite of the disadvantage, that the work 
would be of great public utility, and highly remunerative, as it 
would form acommunication not only for passengers but for road 
carriage, and by a street tramway would connect the railways on 
each side the river. 

I have only to add (should it appear that preconceived notions are 
not so deeply rooted, that there is a hope of the subject being fairly 
considered) that I am prepared, at my own cost, to n.ake experiment 
on such a scale as will determine, not only that the direct, strength 
is more certain than any previous structure, as every cable will be 
tested in situ to three times its strength and nothing left for calcula- 
tion: that the use of wire in the cables and wrought iron in the 
towers enables the work to be erected with facility and certainty, 
and moreover that the weight of the structure is so great in propor- 
tion to the moving load or force of the wind, the platform being of 
iron with a stiffening girder, that it is equally certain that the undu- 
lation observed in light suspension bridges will be avoided. 

The span of the suspension bridge to connect New York and 
Brooklyn would not require to exceed 2,000 ft. Having, therefore, 
investigated a larger span it is not necessary to refer to the practica- 
bility of a bridge of less dimensions. 

‘The utility of the suspension system girder to relieve the pressure 
of street traffic in London will readily be comprehended. There are 
only three modes of curing an evil (which is becoming beyond en- 
durance; if the business of the City is to be concentrated in the 
present small area). Ist, To widen the streets and build higher 
houses; 2nd, To make roads or railways under the surface; and 
3rd, To make suspension girders, of large span, over the surface. A 
fourth has been suggested, being street railways. 

During iy tour in the United States I travelled over between 40 
and 50 miles of these railways in New York, Boston, St. Louis, and 
Cincinnati, and am of opinion that great public benetit will be derived 
from their introduction in England. A smooth iron road being sub- 
stituted for paving-stones, the cars are less liable to concussions, and 
may be constructed much larger without greater weight of material, 
with height to stand upright and space to walk with facility from 
end toend, when the seats are occupied. There resulis in conse- 

uence a degree of smoothness and comfort in travelling, which it is 


| dillicult to be understood by those who have only experienced a 
| Loudon omnibus. Cabs are unknown even in New York: if this 


system was carried out in the approaches to London very great 
benetit would be derived. 

Still the pressure in the City, where the traffic is concentrated and 
the street narrow, would remain the same, and here the best way of 
dealing with the ditliculty is, in my opinion, to carry the traflic on 
an upper level by suspension girder viaduct. Two lines of commu- 
nication, one from east to west, and the other from north to south, 
would go far towards effecting the object, one commencing at the 
junction of the Tottenham Court-road and Oxford-street, passing at 
the back of the Bauk to Whitechapel, and the other commencing at 
the Elephant and Castle where the Kent, Newington, and Walworth- 
roads unite, toa point near the Shoreditch station of the Eastern 


| Counties Railway. ‘Ihe cost of a wire suspension girder viaduct with 


It these calculations (which , 


to the wind, would be less liable to this evil, even if constructed | 


with a timber platform in the ordinary way. 

It is not generally known that several suspension aqueducts have 
been constructed with success in America, which, if liable to oscilla- 
tion, could not long be maintained in condition. 

The motion that is observed derives its origin from the undula- 
tions of the platform, produced by the agitation, unequal pressure, 


* See my Paper on Suspension Bridges, published ia the * Report of the 
British Association,” 1857. 

+ The means used to give longitudinal strength to the Menai Bridge con- 
sists only of two beams about 12 in. square under, and 4 over, the plat- 
form; the girder power of which is much less than, according to my 
experiments, should be given; and should this or many other bridges now 
existing suffer injury in a severe hurricane, it will in no way be inconsistent 
with the views here exp’ 

t The Fribourg Bridge, as appears from Weale’s work on Bridges, has 
only one quarter of the section and weight of cabie in 870 ft. span without 
any adequate meaus of preventing undulation, and has stuod for 30 years. 
The durability of the Fnbourg Bridge may therefore be doubtful, but is 
proves beyond question the stability of the Niagara Bridge. 

§ With piers in the river a bridge of less cost could be constructed. 


span of 1,000 ft. would ndt exceed for a double line of street omnibus 
traflic (in connection with the expected street railways, which will 
converge at the above described terminal point) £150,000 per mile to 
meet fully the requirements of the Board of Trade. 

The only land required will be for the wrought-iron towers, as a 
wire bridge may be erected without the least interference with the 
intermediate property. Allowing £100,000 per acre (the average 
cost of the terminus of the South Eastern Railway) for the land 
required, or £50,000 per mile, the whole scheme may be carried out 
for a little above one million. 

Two other applications: wire suspension bridges still occur to me, 
where bridges have been long projected and abandoned from their 
cost and interference with property, as hitherto proposed, viz., to 
connect Holborn and Newgate-street by a level bridge, and thus 
avoid Holborn-hill. A wire suspension bridge with towers of 
wrought-iron, constructed like a vertical lattice beam, would offer 


| little obstruction to the light, and would not exceed in cost the sum 


of £75,000. , 

The second is a bridge to cross the Mersey at Runcorn, where 
Telford projected a chain suspension bridge in the year 1314, having 
a centre span of 1,000 ft., with two side spans of 500 ft. _ 

The construction of a chain bridge of these dimensions at that 
perlod was as much at variance with previous notions, and presented 
as much apparent difficulty as a wire bridge now presents of 3,000 ft. 
span, from the superiority of wires over chains, which is so manifest 
not only from its greater tenacity, but from the facility of erection, 
that large chain bridges will probably never again be executed, 

The cost of a bridge at Runcorn, either for road or railway, with a 
section of metal such that the strain produced by the greatest weight 





| will not exceed one-fifth of the ultimate strength of every part of 
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the bri will not exceed £100,000, and responsible contractors 
will be found to execute the work for that sum, and probably much 


i 
al APPENDIX. 
CORNWALL RAILWAY-—SALTASH BRIDGE, 


Extract from Colonel Yolland’s Report, dated 25th April, 1859, 
previous to the opening of the line for traffic: — 
“{ have been favoured by Mr. Brereton, who has been acting as chief 
engineer in Mr. Brunel's absence, with certain particulars, that show the 
nature and strength of the structure, which are important and may be 


interesting. , 

* By the ion under which they were constructed, it is stipulated 

that the strain per square inch of section, with a load of 1} tons per foot 
lineal, should not exceed 4 tons ; and with a load of 2} tons per foot lineal, 
it was not to exeeed 5°5 tons per square inch. 
- “The west or first tube was accordingly severely tested by the engineers 
before it was floated to its proper position between the piers, preparatory 
to its being lifted to the required height by hydraulic pressure. The 
results were as fullow :— 

“ When the tube had to carry itself, and its portion of the bridge being, 
with the floor, about 1,100 tons, the deflection observed at the centre was 
under 2} in. on the east side, and 2} in. on the west side, with a load of 
1; tons per foot lineal uniformly laid on the roadway; the deflections 
were respectively 5°1 in. east, and 5°25 in. west, with the load increased to 
2} tons per foot lineal, or 1,200 tons; the deflections were 74 in. east side, 
and 73 in. west side ; but it was noted that during the last two experiments 
the supports on which the tube rested had sunk about 4 an inch, which 
quantity must theref be deducted from the preceding deflections 
observed with the load on. After the load of 2} tons per foot had been 
taken off, a permanent set of 1°2 in. on east side, and 1°25 in. on the west 
side was observed, beyond that resulting from its own weight, and caused 
by the heavy weights that had been applied on the roadway. dk 

“*On the 20th inst., the day being exceedingly fa bie, with a spirit- 
level under the roadway, and resting on the iron stays at the central 
pier, I observed the deflections at these large openings produced by a load 
made up of two heavy «ngines near the centre, and a number of trucks 
having their springs packed up, loaded with ballast, iron, &c., making up 
an aggregate weight of 384 tons, or as large a weight as can possibly be 
brought on the viaduct, unless the train is made up of a larger number of 
locomotive en The staffs observed were placed at the centres of each 
opening, and midway betwcen the rails, and thus the deflections observed 
were the sum of all the deflections, including that of the cross girders 
carrying the roadway. 

“With the above load, the east tube, &c. fnot previous y tested), de- 
flected 1-14 in. With the above load the west tube (test already referred 
to) 1°20 in. ; and when the weight was taken off there was not the least 
indication of a permanent set. I then tried to register the ucflection caused 
by passing the whole of this load over the bridge at a speed estimated at 
30 miles an hour ; but the spirit-level did not remain sufficiently steady to 
allow of the staff bein hg but vibrated, as might be expected, as the 
train passed. I regard tiese results as highly satisfactory, and, so far as 
my knowledge goes, | believe them to be greatly superior to anything of 
the kind that has been attained elsewhere, and accomplished at less 

nditure of money and materials. : 

* With a load of 1 ton per foot run, and not deducting for any portion of 
the ends of the tubes immediately resting on the picrs, 1 estimate the 
amount of the strain on the trussed tubes at about 4°2 tous per square inch 
of section, and allowing 170 tons as the amount of this superincumbent 
weip ht not in any way trying the tube, the strain would be reduced to 
abouv 3°8 tons per square inch. A 

“The strain per square inch of section for the girders over the ‘and 
openings is also in all cases less than 4 tons.” 











MANCHESTER LITERARY AND PHILOSO- 
PHICAL SOCIETY. 
Quarterly Meeting, October 16th, 1860. 
Dr. R. Aneus Smrru, Vice-President, in the Chair. 

Tue chairman gave a short account of his examination of coal 
pyrites for arsenic. He stated that although the knowledge of the 
existence of arsenic ia the iron pyrites found in coal may not be 
considered perfectly novel, it certainly does not seem to be known 
that arsenic is so widely disseminated as to form an ordinary con- 
stituent of the coals burnt in our towns, and chemists of celebrity 
have held it—and now hold it—to be absent there. He had examined 
fifteen specimens of coals in Lancashire, and found arsenic in 
thirteen. He had also found it in a few others; but Mr. Binney 
having promised a collection, properly arranged, the examination 
will then be made more complete. Mr. Dugald Campbell had also 
lately found arsenic in coal pyrites. The chairman added that this 
had a very direct bearing on our sanitary knowledge, as we must 
now be obliged to ‘hdd arsenic to the number of impurities in the 
atmosphere of our large towns. It is true that he had not actually 
obtained it from the atmosphere, but when the pyrites is burnt the 
arsenic burns and is carried off along with the sulphur. One or two 
coal brasses (as they are called) contained copper, a metal that is 
also to some extent volatilised, as may be readily observed wherever 
copper soldering takes place. Although an extremely small 
amount of copper is carried up from furnaces, it is not well entirely 
to ignore it. The amount of arsenic, however, is probably not 
without considerable influence, and we may probably learn the 
reason why some towns seem less affected than others by the burning 
of coals, by examining the amount of arsenic burnt as well as 
sulphur. 

Mr. Spence said that he could confirm the remarks concerning the 
existence of arsenic in coals, as he had burnt coal pyrites for many 
years, and had always found a very decided amount of arsenic in the 
sulphuric acid made from it. 

Mr. Ransome called attention to the peculiar symptoms described 
by Berzelius, as produced by selenium; and he considered that some 
similar symptoms were produced in a manner which might be ex- 
plained if selenium were found in coals. 

A paper was read by William Roberts, M.D., entitled “On the 
Estimation of Sugar in Diabetic Urine by the Loss of Density after 
Fermentation.” hen a diabetic urine is fermented with yeast, its 
specific gravity previvusly ranging from 1,030 to J,050, falls to 1,009 
or 1,002, or even below 1,000. ‘This result is mostly due to the 
destruction of the sugar it contained, but partly also to the genera- 
tion of alcohol and its presence in the fermented product. 


As the diminution of density must be proportional to the quantity 
of sugar broken up by the ferment, the amount of loss evidently 
supplies a means of odialetien how much sugar any urine contains 
—always provided that the remaining ingredients of the urine con- 
tinue unchanged, or | changed in some uniform ratio. 

To ascertain the relation between the density lost on fermentation 
and the sugar destroyed, experiments were made on the urine of 
diabetic patients on the following plan :— 


1, The amount of sugar per 100 parts was ascertained by the 
volumetrical method, with Febling’s test solution. 

2. The density of the urine was taken. 

3. Three or four ounces were then placed in a 12 oz. phial, with a 
drachm or two of German yeast, and having lightly covered the 
bottle it was set aside to ferment. 

4. In about twenty-four hours the fermentation was finished and 
the froth dissipated.” The density was then taken a second time, and 
the loss calculated. 

Operating in this way on a specimen of diabetic urine 8p. gr. 
1033-60, the following results were obtained :— 

Sugar, per 100 parts, by the volumetrical method, 7°69. 

Density before fermentation at 60 deg. or D = 1038-60. 

Density after fermentation at 60 deg. or D’ = 1005°92. 

ty lost, or D — D’ = 82 68. 

The relation, therefore, between the density lost and the per 
centage of sugar, in this instance, was as 32°68 to 7°69, or as 1 to 
0 Sy numerous trials with diabetic urines, of different strength, 
it was found that the most correct proportion was as 1 to 0-230. ‘The 
corresponding formula, therefure, was :— 

Sugar, per 100 paris, or 8 = (I. — D’) X 0-23. 
anne securacy of this method was further tested by operating on 
poms Mine: Fae bye! known volames of water or non- 
a ; ic, a y H s of loaf sug i or é i 
healthy urine, » and on solutions of loaf sugar in water and in 


This method of estimating sugar is especially applicable to medical 








practice, and the following simple and most convenient rule ex- 
presses the result of the analysis :— 

Each degree of “density lost” indicates one grain of sugar per 
fluid ounce of urine. 
PHYSICAL AND MATHEMATICAL SECTION, 

October 11th, 1860, 

Some conversation took place respecting recent storms, and the 
bearing of the new weather tables, given in the Times, on their 
theory, as Mr. Baxendell remarked that, according to these observa- 
tions, the wind did not blow from the areas of greater pressure. 

Mr. Baxendell called attention to certain phenomena of solar 
spots recently observed by him, and stated that in cases in which 





18. The Comparative Duty performed by, and improvements in the 
construction of, Modern Pumping Engines for ons Water, for the 
Supply of Towns, or for the of Mines; noticing, in the latter 
casos, the depth and length of the Underground workings, the height of 
the surface above the sea, the geological formation, the contiguity of 


streams, d&c. 

19. The Results of the use of Bucket and Rotary Pumps, for lifting 
a as of water to a limited ht; as at the Haarlem Meer, or 
at Whittlesea, Mere: with descriptions of the machinery employed. and 
the application of such machinery to the raising of the sewage of large 

owns. 

20. Ou the Methods in use in various countries for raising Water for 
the oY of Irrigation. 

21. The Drainage and Large Towns; exemplified b 





rojections of the penumbra into the nucleus occurred, the p bra 
is opr increased in breadth in that part of its circumference, 
and it often happens that striations observed in the penumbra are 
curved, and terminate in the points of projection into the nucleus. 

A paper was read by Thomas Carrick, “ On the Atomic Constitu- 
tion of Water and Ice.” 

After briefly alluding to the nature of his own views on the 
ultimate atomic constitution of terrestrial matter, and its relations 
to cosmi force, the author—guided by considerations derived 
therefrom—proceeded to discuss the question of the relative specitic 
gravities of water and ice, and arrived at a specific gravity for ice 
differing by only g,th part, from the most recent and correct results 
of experiments. 

The prominent characteristics of water and ice were also shown to 
be the natural result of the disposition and relations of the ultimate 
atoms. 





MICROSCOPICAL SECTION, 
September 17th, 1860. 

A specimen of envelopes was exhibited by the Secretary, such as 
were proposed to be sent to captains of vessels, in which to preserve 
soundings they obtain in different parts of the world, for this section. 
The envelopes were much approved of, and were thought likely to 
be productive of future interest to the section, and to microscopists 
in general. 

Mr. Latham referred to Mr. Hepworth’s method of mounting 
insects in Canada balsam, and descri his own experience of the 
same. Mr. Latham spoke in very favourable terms of the facility 
with which slides can be washed off and finished. He found that 
the balsam should be as thick as possible, almost even to dryness 
then dissolved in chloroform, to a consistence only thin enough to 
flow easily under the thin glass; the object having previously been 
mounted by Mr. Hepworth’s process, under thin glass tied on with 
thread, exhausted of air, and saturated with turpentine. After 
heating over a spirit-lamp the balsam sets bard almvst as soon as 
cool, when the slide, after cleaning with alcohol, is ready for the 
cabinet. Mr. Latham exhibited several slides thus mounted, with 
specimens of the gizard of a cricket, saw fly, entire system of the 
silk-worm trachea, ichneumon fly, spiracle of the silk-worm, goldfish 
scale, leaf of wheat showing spiral vessels. 

Mr. Lynde exhibited a tine plumatella living on the shell of a large 
lymnea or water-snail. 

Mr. Mosley exhibited specimens of hydra and other aquatic 


objects. 
October 15th, 1860. 

A circular was read, addressed to captains of vessels, with a re- 
quest that they will preserve the produce of the soundings they make 
when abroad, in the envelopes sent therewith.—A letter was read 
from Mr. Hayman, of Liverpool, to the effect that circulars and 
envelopes have been supplied to the captains of eight steamers 
belonging to Messrs. John Bibby and Sons, in the Mediterranean 
trade ; three of Messrs. M‘Iver’s steamers, plying between Liverpool 
and New York; to the steamer Armenian, for Madeira, Sierra Leone, 
Calabar, &c.; to the Marco Polo, and two other vessels to Mel- 
bourne; as well as to vessels which have gone to Woosung in 
China, Bombay, Alexandria, &c. Kc. 

The Chairman made some observations in praise of the plan, which 
he had no doubt would be productive of advantage, po add to the 
interest of the meetings of the section. 

It was suggested » Ay r. Brothers that a special subject, previously 
fixed upon, should discussed at each meeting: the suggestion 
was at once adopted. The subject for discussion at the next meeting 
will be, “Upon the Best Method of Preparing and Mounting 
Diatoms, &c., obtained from Soundings and other Sources.” It is 
requested that the members of the section will meanwhile obtain and 
communicate all the information they can on the subject. 

Mr. Lynde exhibited a specimen of a small insect allied to the 
podura, which he found leaping about on the surface of the water in 
his aquarium. Mr. Lynde had never seen a description of such an 
insect, nor was it known to any of the members of the section 
present. 

Mr. Brothers exhibited the hydra viridis, &c. 

A few specimens and parts of flowers obtained at the Botanical 
Gardens were exhibited by the secretary. In the tank of the 
Victoria Regia little minute animal life could be discovered during a 
short visit. <A speci of cetochilus was shown, which was found 
there, as also a few diatoms not fully examined. 














INSTITUTION OF CIVIL ENGINEERS. 
Established 1818.— Incorporated 1828. 
SUBJECTS FOR PREMIUMS.* 

Session, 1860-61. 

The Council invite communications on the following, as well as 
other subjects, for premiums :— 

1. A Review of the Plans which have been proposed, at different times 
for the Embankment of the River Thames. 

2. On the Principles upon which the Works for the Improvement of 
River Navigation should be conducted, aud the effects of the works upon 
the Draivage and Irrigation of the District ; including accounts of the 
Systems of Movable Dams (‘* Barrages Mobiles”) in Rivers on the 
Coutiuent. ° 

3. On the effect of Engineering Works in causing injurious Scour, 
Flooding, or Silting-up, in Tidal Estuaries, or Rivers. 

4. On the effect of Sluicing, in removing and preventing deposits, at 
the Eutrances of Docks ou the Coast and in Tidal Rivers. 

5. On Reclaiming Land from Seas and Estuaries. 

6. On the Results of the Employment of Steaw-tugs on Canals, and of 
other measures for the Improvement of Canals as a weans of conveyance 
for heavy traffic. 

7. On the Methods of Constructing Fuundations, for large Structures, in 
deep water. 

8. Description of Cast or Wrought-iron Cranes, Scaffolding, and Ma- 
chinery Employed in Large Works, in Stone Quarries, Hoists, or Lifts on 
Quays, iu Warel , &ec., especially where vither Steam or Water is 
Used as a Motive Power. 

9. On the Results of Experiments on the Crushing Weights of Differ- 
ent Materials, particularly as to the Resistiug Powers of Rubble Masoury, 
set iu Different Limes and Cements. 

10. The Selection of Sites fur the Construction of Docks on the Course 
of Tidal Streams, with Reference to Communication with Railways, and 
with Inland Navigation. 

11. The Selectioy of Sites for, and the Principles of, the Construction 
of Break waters, Harbours of Refuge, Piers, Moles (whether solid, or on 
arciics), Sea-walls, and Shore Vefcuces ; illustrated by examples of kuowu 
constructions. 

12. The Construction of Lighthouses; their Machinery and Lighting 
Apparatus; with Notices of the Methods in use for Distinguishing the 
Different Ligints. 

13. On the Mechanical Methods of Boring and of Sinking Large Shafts, 
of lutroducing the Tubbing aud the Impervious lining, and of Traversing 
Running Sand and other Difficult Strata. 

14. The Results of Contrivauees for Fucilitating the Driving of Tunnels, 
or Driftsin Rock. 

15. ‘Ihe Results of a Series of Observations on the Flow of Water from 
the Ground, in any large district ; with accurately Recorded Rain gauge 
oe im the same locality, for a period of not leas than twelve 
mouths. 

16. On the Construction of Catch-water Reservoirs in Mountain 
Districts, for the Supply of Towns, or for Manufacturing pee. 

17. Accounts of Existing Waterworks ; showing Lhe methods of supply, 
the distribution throughout the streets of tuwns, and the general 
practical Resulte. 

* The new subjects iutroduved this session are Nos, 4, 26, 32, 83, 34, 
and 59. 








of 
ts of the syst at present pursued, with regard to the level an 
position of the outfall, the , dimensions, and material of the sewers, 
the prevention of emanations from them, ts for t 
ing the house drains with the public sewers, aud the dis; of the 
sewage, whether in a liquid form, as irrigation, or in a solid form after 
Acodorisation. 

22. On Boiler Inspection as practised in this country and on the 
Contiveut, with remarks as to the eom ive merits of the two systems. 

28. On the most Recent Systems of Smoke P: ion, in Stati y> 
Marine, and Locomotive Boilers; and a discussion of the existing 
difficulties. 

24. On the Causes of the alleged Failure in Economising Fuel, ia work- 
ing Steam expansively, and the probable conditions for insuring success. 

25. On the Results of the use of Superheated Steam. 

26, On Substitutes for Steam, and the Causes of their Failure. 

27. On the Results of the use of Tubular Goilers, and of Steam at an 
Increased Pressure, for Marine and other Eugines, noticing particularly 
tho difference in weight and in speed, in proportion to the Horse Power 
and the Tonnage. 

28. On the Measure of Resistance to Steam Vessels at High Velocities. 

29. The Substitution of Machinery fur Manual Labour, for Raising, 
ioouing, and Reefing the Sails, Weighing the Auchor, &c., ou board 
ship. 
. wb. S' Steam Vessels of Light Draught for the Shallow Rivers of 

ndia, 

31. Description of the Great Eastern Steamer, aud of the results of the 
trial voyages. 

32. Oa the Form and Materials for Floating Batterics and Ivon-plated 
Ships ( Frégates blindées), and the poiuts requitiug attention in their cun- 
struction, 

33. On the Initial Velocity, Range, (l Penetration of Rifled Pro- 
jectiles, and the infil of At pheric Resist 

34. Description of Street Railways and Carriages, as used in the 
United States of America, in Paris, and at Birkenhead, with the results. 

35. On the Ascortained Duration, and other ~~ of the numerous 
systems of Permanent Way in use in kngland «nd in other countries, 
with their original cost aud expens + of maintenance. 

36. Improvements in the Construction of Railway Carri and 
Wayons, with a view to the reduction of the gross welght of Passouger 
and Goods Trains; alse of Raiiway-wheels, Axles, Bearings, Axle-boxes, 
and Brakes, and of Bearing, Traction, and Buffor-springs; treating 
particularly their ascertained duration and their relative friction. 

37. Descriptions of the various kinds of Machinery in use in the 
principal Shipping Ports for the Shipment of Coal ; noticing particularly 
those in which the greatest expedition is combined with the least amount 
of breakage of the coal; and also accounts of the means of unshipping 
and measuring or weighing the coal on its arrival in port. 

38. On the Means of Utilising the Products of the Distillation of Coal, 
so as to make coke commercially as choap as coal ; with descriptions of 
the ovens, and of the best procosses used in Great Britain aud on the 
Continent, in the manufacture of coke. 

39. The Precautions adopted for Guarding against Accidents by Firo- 
damp and After-damp in Mines, 

40 The Most Effective Arrangement and Form of Centrifugal and 
Reciprocating Blowing Apparatus. 

41. The Chemical Analysis, and the application to ic purposes 
of the gases genorated in lron-Blast Furnaces. 

42. Description of Modificatious of the Present Systoms of Smelling 
[rou Ores, of improvements in the conversion of cast-iron into the malleabie 
state, and of the manufacture of iron generally, comprising the distribu- 
tion and management of ironworks. 

43. Improvements in the Manufacture of Iron for Rails and Wheol 
tyres, having special reference to the increased capability of resisting 
lamination and abrasion ; ts of the machinery required for 
roiling heavy rails, shafts, aud bars of iron of large sectional area. 

44. On the use of Steel Bars and Plates in Engine Work aud Machinery 
for Boilers and for Shipbuilding. 

45. The Process of Mauufacture, and Mode of Treatment, of Alu- 

















minium. 

46. Un the Importance of Balancing the Rotating or Alternating Parts 
of Machinery. 

47. On the Forms and Dimensions of Journals of Machine-shafts, 
Axles, &c.; with the best composition for the liniugs of bearings, and 
the most approved methods of ee 

48. On the Mechanism of Astr ical Lustruments. 

49. On Machinery adapted for the Better Separation of the Various 
Substances found in Combination with Metallic Productions, 

50. On the Substitution of Machinery for Manual Labour in Mining 
Operations ; and on Hydraulic Machinery in Mipes. 

51. On the Improvements which may ve ted in the Buildings, 
Machiuvery, and Apparatus for Sey es | Sugar from the Cane in the 
Plantations and Sugarworks of the British Colonies, and the Comparison 
~— Beet-root, with regard to quantity, quality, and ocunomy of manu- 

ure. 

52. A ts of the Improved Systems of Storing, Cleansing, and 
Drying Corn, and of Producing Flour. 

53. Description of the Machinery Adapted for the Preparation of 
Indian Corn. 

54. Improvements in Flax Machivery, and in the Processes for Pre- 
paring the Flax for Manipulation. 

55. The Uses of Vulcanised or Mineralised Caoutchouc ; tho means of 
increasing its durability, and the modes of causing its adhosion (o metal. 

56 On the Application of Photography to Bagragerieg. 

57. The Construction of Clocks to be Moved Simultaneously by the 
Agency of Galvanic Electricity. 

58. On the Form and Construction of Submarine Telegraph Cables, 
most suitable for certain specified depths; and an investigation into the 
nature of any bew substances adapted for the jusulating u.edium. 

o> the Application of the Electric Telegraph to Kuilway Train 
Sigualling. 

00. Mesoirs and Accounts of the Works and Inventions of any of the 
following engineers:—Sir Hugh Middleton, Arthur Woolf, Jonathan 
Hornblower, tichard Trevithick, William Murdoch (of Scho), Alexander 
Nimmo, and John Keunio. 

Original Papers, Reports, or Designs of these or other eminent indi- 
viduals, are particularly valuable for the Library of the Institution. 

The communicatious wust be forwarded ou or before the 28th of Fob- 
ruary, 1861, to the house of the lustitution, 25, Great Gevrgo-strevt, 
Westminster, 8.W., where copies of this paper, and any further informa- 
tion may be obtained. Cuagies Mansy, Hon. Soc, 

James Forunet, Secretary. 

25, Great George-street, Westminster, 8. W., October, 1860. 











Excerpt Bye Laws, Section XIV., Clause 3. 

Every Paper, Map, Pian, Drawing, or Model presented to the 
Institution, shall be considered the property thereof, unless there 
shall have been some previous arrangement to the contrary, and the 
Council may publish the same, in any way and at any time they 
may think proper. But should the Council refuse, or delay the 
publication of such paper, beyond a reasunable time, the author 
thereof shall have a right to copy the same, and to publish it as he 
may think fit, having previously given notice, in writing, to the 
secretary of his intention. No person shall publish, or give his 
consent for the publication of any ication | 1 aud 
belonging to the institution, without the previous consent of the 
council, 








Instructions for Preparing Communications, 

The Communications should be writien in the impersonal pronoun, 
and be legibly travscribed on foolscap paper, about thirteen inches 
by eight inches, the lines being threc-quarters of an inch apart, on 
the one side only, leaving a margin of Ove inch and a-half in width 
on the left side, in order that the sheets may be bound. — 

The Drawings should be on mounted paper, and with as many 
details as may be necessary to illustrate the subject, and should be 
to such a scale that they may be clearly visibie, when suspended 
on the walls of the Theatre of the Lustitution, at the time of read- 
ing the communication, or enlarged Diagrams may be sent for the 
illustration of any particular portions. ; 

keduced Drawings for the illustrative plates and woodcuts will 
be required as svon a8 the papers are accepted. orn 

Papers which have Leen read at the meetings of other scientiic 
societies, or have been published in any form, cannot be read at a 
Mecting of the lustitution, nor be aduuited to competion for the 
Premiums. 
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GILLIS IMPROVED 


Mr. P. A. Gira, of Bruine le Comte, Belgium, claims for his governor, first, that it gives 
an almost certain regularity to the prime mover to which it is applied, even in the event of 
very great variations, either of resistance or pressure ; secondly, that it is not liable to 
of order ; thirdly, that it is inexpensive; fourthly, that it can be easily applied to the old ball 


governor. 


The annexed engraving illustrates the invention ; Figs. 1 and 2 are corresponding views, in 


which the same parts are indicated-by the same letters. 


A, conical pendulum, actuated by the prime mover; a grooved slider F is adjusted on the 
shaft of the pendulum; B, B!, bevel wheels in gear with one another; the first one is fixed to 
the sleeve F, and the second one is fixed on the horizontal shaft E, running in the bearings 
and down, so as to allow the rounded end 

to partake of its motion due to its being 
A worm screw X, with an 
E; its duty will be explained presently. A 
to the induction cock or valve T; it is connected with the vertical rod or shaft I, the lower end 


H, Hi), the braces carrying the bearing H can move u 
of the shaft E cagrenes | in the groove of the sleeve 
connected to the pendulum A = the hin, rods G. 
keyed on the middle of the shaft 


of which bears in the socket D, 
whilst the upper end runs in the 
brass ring M, fitted at the top of 
the support N. In the upright 
portion of this support there are 
two slots into which the shafts C, 
and 1, are fitted and fixed by 
nuts; the spur wheels K and Ki’, 
run freely upon the shafts C and C!; 
bevel wheels O and O!, embodied 
with the wheels K, K!, gear with 
toothed segments P, P!, shown 
separately, Fig. 3, which segments 
are keyed on the vertical rod or 
shaft I, the whole being supported 
by the bracket S. 

Suppose that the normal speed 
of the vertical shaft carrying the 
conical pendulum is fifty revolu- 
tions per minute. With this speed 
the sleeve F and screw worm X 
will be in the position shown in 
the engraving, viz., an interme- 
diate position between the wheels 
K and K1, without touching either 
of them, consequently the rod or 
shaft I will remain motionless. 
But as soon as either from an 
increase of pressure within the 
boiler, or lessening of the re- 
sistance, the speed of the machine 
becomes accelerated, then the 
balls of the pendulum will move 
away from one another, the sleeve F moves upwards, carrying 
with it in its motion the end of the shaft E, the threads of the worm 
X catch into the teeth of the wheel K, which impels the shaft I, and 
the latter actuates the throttle valve through the rod U, contracts 
the steam passage, and brings back the engine to its normal speed. 
When the contrary effect happens, viz., if there is a decreasing in the 
pressure or increase in the resistance to be overcome, the balls of the 
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pendulum move nearer towards each other, the sleeve slides down- 
wards, carrying along the shaft E and worm, which then catches into 
the teeth of the wheel K, actuating the rod I in the direction for open- 
ing the throttle valve. In either case the prime mover, after an almost 
unappreciable variation, is brought back to the rormal speed without 
any sudden change or jerk. 
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object of the present invention of Mons. Charles Batiste, of 


Tue 
Toul 18a hine for grooving wood in any manner that may 
be required—that is, the grooves can be large or small, partially or 
entirely through the wood, and either straight or on the slope, as 
the case may render necessary. The machine is made of cast-iron, | 
but the tools employed are of steel. 

Fig. represents a front view of the ; Fig. 2 rep 
side view; Fig. 3 represents a horizontal section; Figs. 4, 5, 
views of different parts of the machine in detail. 

The piece of wood to be grooved is placed on a carriage or slide A, | 
Fig. 2. The carriage can be advanced or drawn back by means of | 
two slides in the frame B, Fig. 2, of the carriage, and moving freely | 
on the pivots C, which are fixed on the uprights of the machine. | 
The axes of the pivots are thus in the upper part of the carriage 
and under the axis of the chisel D (see Figs. 1 and 2). The piece 
of wood is adjusted against the caul E, Figs. 1 and 2, and can be 
fixed by a double arrangement of screws F. The nut screw H in 
which the screw turns can ascend and descend, when a rotary move- 
ment is given to the screw on turning the wheel I, -. 1, 2, and 3. 

uares can be adapted by means of screws to the caul E, furnishing 
at the same time a continuation of the carriage or slide way. The 
thickness of the caul E is represented in Fig 3. ‘The caul can 
advance or retire from the vertical, passing through the axis of the 
chisel by means of the two screws J, adjusted in the thickness of the 
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carriage, and governed by the wheels K, connected by an endless 
band. It will be easily understood that if the screws placed in a 
groove arranged in the carriage are fixed so as to be subject to onl, 

a rotary movement, and each passing through a heel or stop made 


in the caul in the same grooves, the rotation of the screws would 
cause the caul to move. In order to give greater strength to the 
caul, the heel or stop just spoken of is simply a screw passing 
through the caul, and —— at the end a nut, which presses 
against the carriage on the latter being placed in its proper 
position. 
In order to complete the fixing of the wood, the piece L, repre- 
sented in Figs. 1, 2, and 3, is used. 11 is a nut fixed on the screw 
verned by the wheel L", Fig.1. This arrangement of fixing is 
adjusted by two screws on different parts of the carriage, according 
to requirements. The borer M, Figs. 1 and 2, receives a rotary 
movement from the wheel M1, connected by means of an endless 
band to the wheel M, worked by the principal shaft N. The borer M 
during its rotation pivoting on the bottom on the lower plane of the 
slope, by which the jointed lever o, o!, Fig. 1, is terminated; at the 
same time it can turn in the upper plane of the slope, and thus 
ierce under the wood through a passage made for it in the carriage 
beneath the axis of the chisel. When this first hole is made in the 
wood, the square chisel D traneforms the circular shape into a square 
form. The lower part of the chisel has a bevel form; it is hollow 
in the interior its whole length, and is adapted by means of two 
adjusting screws in the tool holders P; it receives an up-and-down 
motion by means of the connecting rod Q, Figs. 1 and 2, attached to 
one of the spokes of the wheel Q, governed by the wheel (!! of the 
shaft N, so that the tool holders, the upper part of which is square 
in form, can slide in the uprights P. It can, by means of a groove 
which it bears at P, and the ment as represented in the 
accompanying engravings, be fixed at various heights, according to 





that of the wood. The lower part of the connecting rod can be 
adjusted in the same way at various distances on the spoke, accord- 
ing to the length of the movement of the chisel. The edge of the 
chisel can descend about } in. below the plane of the carriage, in the 
opening which serves as e to the borer, and which, working in 
a plate fixed to the frame of the carriage, is kept in its proper 
position during the movement of the carriage. 

The arrangement represented in Fig. 5 causes the‘carriage to move 
backwards and forwards; for this purpose the nut screw S is fixed 
to the carriage by one of its ends; through the lower end a screw T, 
Fig. 1, passes, fastened to the frame of the carriage by a piece T and 
by its end, which terminates in a pivot. The screw T, on turning, 
causes the ratchet U, Figs. 3 and 5, which is hound to it to rotate. 
This ratchet can itself receive a movement by the iron rod V, V", a 
part of which is adapted to roll on the pulley V'. For this purpose 
the part of the rod coming in contact with the ratchet is flattened 
horizontally, and has a groove in which the ratchet moves. The 
groove is furnished with a pivot X, Fig. 5, gearing with the ratchet 
teeth, which causes the latter to turn when the upper end of the iron 
rod is pulled. 

Fig. 7 represents an upper view of the rod V, Vi, which seizes the 
ratchet at whatever angle the carriage is placed. The rod is raised 
by a centre boss with which it is furnished at the lower part V4), 
working freely in the upright of the machine, so that when the 
spring Y draws back its end from the starting point, the pivot or 
stop X catches in a second tooth. If the rod V is fixed to the tool- 
holders by means of the screw Z, Fig. 5, the course of the rod, and, 
consequently, the movement of the = may be increased; thus 
the movement of the carriage causes the length of the groove. 

The machine is so arranged that, on the length of the groove 
being formed, the movement of the ratchet is stopped, as represented 
in Fig. 6. The piece a represents that part of the rod in which the 
ratchet U passes; it is raised by the rod lever b, which acts on an 
angle block S!, fastened to the nut screw S, Fig. 5; and when this 
rod is raised so far that it becomes supported by the stop, represented 
side view in Fig. 4 against the uprights of the machine, the carriage 
proceeds no further. 

If it is required to groove without tracing first the length, the 
angle block S! is detached by means of a screw on which it works 
from the nut screw S. If the grooves are only to be made a certain 
depth in the wood, the lever e, Fig. 1, must be used; it is made to 
descend by means of the rod f, which lengthened adapts itself to the 
end o! of the lever 0, o', till it is the required depth to be given to 
the groove. When the grooves are to be on the slope, as the car- 
riage swings freely, it only requires to be fixed at the desired angle 
by means of the compass m, Fig. 1. 

‘The shaft N, Fig. 2, has three pulleys communicating directly 
with the motive power; one is loose, another governs the chisel, and 
the third the upper and,lower borers by the two little pulleys. The 
chisel in its movement is crossed by an iron rod, which withdraws 
the shavings; a blower, placed between P and P!, Fig. 2, and put 
in movement by the tool holders, removes them in their fall, so that 
— do not pass back into the groove, where they might interfere 
wi 


the working of the chisel. 

Kumaon Ironworxs.—The Kumaon Ironworks have latel 
published a report of their proceedings for the last eighteen months ; it 
is without date, so that one is left in uncertainty as to the period 
meant; by it we learn that the amount expended in the erection of 
workshops, passage money, establishment, &c., up to that time has 
been more than two lakhs of rupees; it is estimated that forty tons 
of pig-iron are turned out every week from each of the works. It is 
a pity that tramways are not made to the works, and from the 
forests to the works, these being two distinct iron mines, and the 
forests being very dense and close in the neighbourhood, would 
afford fuel for smelting furnaces for years to come. With all these 
advantages the ironworks do not seem to have done anything worth 
mentioning, unless preparing machinery at Roorkee for smelting 
purposes ; but by this time the works ought to have been able to 
supply ironways for the railway ; at present these are imported from 
England, and are subject to the risks of the voyage round the Cape 

Pusuic Test or Wirk-Rore.—On Monday a number of gentle- 
men, all more or less interested in shipping, assembled at the Cor- 
poration testing machine, King’s Dock, Liverpool, for the purpose 
of witnessing a series of experiments having reference to the relative 
strength of wire-rope, as adapted to ships’ rigging. Amongst those 
= were Captain Lucraft, of her Majesty’s ship Hastings; 

aptain Dallas, Captain Henderson, Lieutenant James, Government 
emigration surveyor; Captain Russell, commander of the American 
ship Cultivator; Captain Blake, of the American ship Jeremiah 
Thompson; Mr. Laing and Mr. Hyatt (Messrs. R. 8. Newall and 
Co.); Mr. Ross, agent to Messrs. Parkes, chain-cable manufacturers ; 
Mr. Clarke, shipbuilder; Messrs. Ross, Parkes, Edwards, Fenton, 
&c. It appears that the experiments were made at the sugges- 
tion of Captain Dallas, who is to take the command of a new ship 
building at this port by Messrs. Chaloner, Hart, and Sinnot, 
for Messrs. Camp! Cross, and Co. This vessel is to be fitted 
with wire rigging. The testings were watched with considerable 
interest as being connected with a question of the utmost importance 
to the mercantile community, more especially in relation to the 
fitting and safe rigging of vessels either in the navy or merchant 
service. The specimens of wire rope submitted to the test were 
from the following manufacturers :—Messrs. R. S. Newall and Co. ; 
Messrs. Garnock, Bibby, and Co.; Messrs. Whaley, Burrows, and 
Fenton ; and Messrs. Hutchings and Co.; and we may add that the 
specimens were privately purchased some time previously for Captain 

allas, and spliced for testing by Messrs. Newall and Co.’s workmen. 
Mr. W. Macdonald, superintendent of the chain-cable testing ma- 
chine, who acted throughout with the strictest impartiality, recorded 
the results of the various experiments as they proceeded. The fol- 
lowing is a tabulated statement of the result :— 


























Circum- Guaranteed Breaking 
ference. strain. point. 

Inches. Tons, Cwt. Tons. Cwt. 
Newall and Co. .. .. « 4 ee 23 #0 eo 19 15 
Ditto eo co oo & oe 22 #0 oe 16 10 
Ditto So me 23 o ll 0 oe 7 15 
Totals .. 61 0 44 0 
Garnock, Bibby, and Co. .. 44 oo 24 68 . 10 
Ditto eo oe 8 oe 16 «6 ° 18 6 
Ditto oo & 7 8 se 8 1 
Totals .. 47. 2 53 10 
Whaley, Burrows, and Fenton 4} 3% «(0 21 #0 
Ditto oe § ee 20 «#0 18 6 
Ditto . oe 15 0 14 60 
Totals 69 «0 53 5 
Hutchings and Co. .. ro | 19 6 ° 15 0 
Ditto 31116 17 +O ll 10 
Ditto eo «2916 op 8 ll . 5 0 
Totals 44 17 31 10 


A piece of wire-rope, made by Messrs. Newall and Co, 1j in., 
weighing 3 lb. per fathom, was then tested, and broke at 5 tons; @ 
piece of 44 in. Manilla rope, manufactured by Garnock, Bibby, and 
Co., was next tested, weighing 2$ 1b. per fathom, and broke at 
8 tons 5 ewt., showing that Manilla hemp rope is stronger, weight 
per fathom, than wire-rope.— Liver, Courier. . 
Wire-Rore Testinc.—Messrs. R. S. Newall and Co., not satisfied 
with the result of the public test on Monday, the ropes mostly 
breaking in the splices, had other samples seized round iron rollers 
and tested at the same machine yesterday. The following is the 
result, each rope breaking off in the centre :— 





Circumference of rope. Test per card. Broke at 
4 1-16 in. 2tons ........ 21 tons 
3g in. 22 tons ......6. 16 tons 5cwt. 
ee cecce Coes 50 37 i) 


Total 
—Liverpool Daily Post. 
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DR. COLLYER’S IMPROVEMENTS IN PAPER PULP, &c. 


PATENT DATED 29TH Fesruary, 1860. 











Tuts invention of Dr. Collyer, of 8, Alpha-road, St. John’s-wood, 
first relates to the following mode of treating materials intended for 
the manufacture of = for paper, papier-mache, pasteboard, and 
other similar uses, and consists in the first place in taking the straw, 
flax waste, bamboo, cane, hemp, or other material, in the natural 
dry state, that is, without previously soaking or boiling it, and sub- 
mitting it to the triturating action of rollers running at different 
speeds, or of rollers of different diameters running at the same speed, 
which “ disintegrating rollers” disintegrate the silicious cortex of the 


material, crush or rub away its knots and excrescences, open it out, | 


and prepare it for the alkaline treatment, for which the material is 
placed in layers, that is, upon trays or shelves, in the boiler into 
which alkaline solution is to be introduced, and afterwards it is 
washed by imparting to it a jigging or oscillating motion in*the 
water or wash liquor, and is then ready (after bleaching it when 
required, or without bleaching it) to be converted into pulp for 
the manufacture of paper, pasteboard, papier-mache, or other like 
purposes. The feature which distinguishes this part of the invention 
is the subjecting the material to the rollers in its natural dry con- 
dition, that is without soaking or boiling it, whereby a saving of 
time and trouble is effected. After the material has been once 
opened out and acted on by the triturating or disintegrating rollers 
in a dry state, it may be desirable in certain cases, that is, if it 
appear to require farther opening out, to soak it, and again pass it 
between the rollers before proceeding to the alkaline treatment. 

Secondly, the invention relates to an improved mode of, and 
apparatus for, boiling or treating the material by the alkaline 
solution, whether such material has been subjected to the rollers in 
a natural dry state or in a boiled or soaked state, and whether it has 
been prepared as before described or not. Accordingly, Dr. Collyer 
employs a covered boiler or vessel, in combination with pumps so 
placed as to take up the alkaline solution from a reservoir, preferably 
at the bottom of the boiler, pump it up, and convey it to the material 
me in the boiler, discharge it in a shower upon and between the 

yers of material, through perforated coils or otherwise. The pump 
forces up the solution from the reservoir into another reservoir or 
chamber above the boiler, and distributes it thence through pipes to 
the layers of material. Superheated steam is caused to act on the 
material while being saturated by the alkaline shower, this steam 
being admitted into the boiler, so as not to pass into or come in 
contact with the solution while in the reservoir or space from which 
it is pumped up. 

Thirdly, his invention relates to the ry ye in the manufac- 
ture of pulp, of a machine to be used for pulping, instead of the 
toothed or ribbed roller and bed plate composing the beating engines 
hitherto omiepee For this purpose he uses a machine consisting of 
a pair of rollers with smooth surfaces, the under roller being of much 
smaller diameter than the upper, which are so geared or contrived 
as to produce a triturating action. And in order to facilitate and 
accelerate the feed of material to them, he combines with them a 
paddle wheel or wheel with po plates or blades on its periphery. 

In carrying out the second part of his invention, Dr. Collyer uses 
an apparatus arranged as in Fig. 1, which is an elevation, partly in 
section, and Fig. 2° horizontal section through W, W. A is a cast 
or wrought iron boiler, receptacle, or vessel, in which are placed 
trays B, B, containing the material to be treated, the feet of one —_ 
resting on the rim of that next under it. The trays are made wit 
perforated sides, and each tray has a solid bottom }, and a perforated 
false bottom 5! fitted a little over the bottom 4. The boiler has a lid 
or cover C, suitable for resisting steam pressure; this lid is fastened 
to the vessel A by screws c3, c3, inserted into lugs on the top edge of 
A (so as to be readily removable for introducing and withdrawing 
the trays), and it has a safety valve c*. The alkaline liquid is con- 
tained in a reservoir E near the bottom of the vessel A, whence it is 
pumped up by a pump E? into an upper reservoir E!, and thence into 
A. As the best means of distributing alkaline liquid, and of expos- 
ing the material to the action of it and of the steam, a revolving 
hollow shaft D is employed, carrying distributing pipes and agitators, 
and passing through the vessel A and through the trays B (the latter 
having a central opening for the shaft to pass), but when the appa- 
tatus is used for preparing materials for fibrous and textile manufac- 
turing operations, and not for pulp, the agitators must be removed. 
The shaft is stepped at d outside the boiler, and turns at top in a 
socket e4 cast on the inside of the lid or cover C, and it carries a 
toothed wheel /?, whereby rotary motion is communicated to it from 
a pinion /? keyed on a driving shaft 74, worked by steam or other 
motor, or rotary motion may be otherwise communicated. The 
shaft D has openings di in its periphery, as shown in Fig. 2, situated 
80 that there is a set above each tray B, and round that part is a 
hollow collar or annular chamber di, from which branch socket 
pipes ds, into which are fitted perforated pipes d‘, leading into a 
perforated annular pipe ds, and into other perforated branch pipes @®, 
as shown in Fig. 2. 

_ There is such an arrangement over each tray. The alkaline liquid 
is pumped up by the pump E%, from E into E! through the pipes 
€1, €, passing thence through a tube e into and up the shaft D, out 
through the openings dj, and is showered through @2, d4, d5, dé, upon 
the contents of each tray. The excess of liquor drips through the 
diapbes the oe to = — of the boiler through a perforated 

@, and is returned through the pipe a2 opening the 
stop-cock as) into the reservoir E, to be aks peg Y Sapubented 
steam is conducted from a boiler not seen in the engravings, through 

















a pipe G and branch pipes g! into perforated coils g3 (Fig. 8), which 
| are inserted through orifices a* in the sides of the boiler, so as to 
come between the false and real bottom of the trays. In order to 
operate successfully, the superheated steam must be kept con- 
tinuously acting on the material while in the boiler, but the alkaline 
solution should be applied only in intermittent showers, that is to 
| say, showered in at intervals, using only such a quantity as to 
moisten the material and keep it moist, but no more. The coils g* 
are attached to the pipes g' by union joints 2 and must be detached 
when it is required to remove the trays; the waste steam is carried 
| off through a pipe H to the reservoirs A, 4, (connected by the pipe 
| Al), in order to heat alkaline liquor therein, and whence the liquor is 
| discharged in a hot state into the reservoir E through the pipe A’. 
| The agitators I, I, are attached by rings i, i, Fig. 4, on the tubes dé, 
| so that they do not press too forcibly on the material, but Pm stir it 

about and expose it more fully to the solution and steam. The lower 
set of agitators is not shown in Fig. 1. The pump E? is worked by 
crank motion from the driving shaft or otherwise. 

In carrying out the third part of this invention, two smooth 
rollers are mounted, one below the other, on axes in a frame, the 
under roller being of considerably less diameter than the upper, the 
axis of which is driven by ordinary connections from a driving 
shaft, not shown, and transmits rotary motion to the other axis; the 
rollers being of different diameters, they will exert a triturating 
action on material fed between them, and so reduce it to pulp; a 
wheel, having blades on its periphery, is mounted on the frame, and 
driven by connections from one of the axes to accelerate feed. 











MAUDE AND TINDALL'S COMBINED ROLLER 
AND SEAT. 


Tuis invention of Messrs. Maude and Tindall, of Mansfield, relates 
to a novel mode of constructing garden rollers, the object being to 
remove the necessity for stowing them away out of sight when not 
in use, and to render them both useful and ornamental furniture for 
gardens when not employed in lawn or path rolling. To this end 
they adapt to the handle of garden rollers a seat, and connect with 
it afoot rest, the weight of which will insure the handle (which 
forms the back of the seat) retaining a vertical position, except 
when depressed to bring the roller into action. 





The accompaning engraving shows a side elevation of this com- 
bination. a, a, is the roller cast in iron as usual, or it may be made 
of solid stone if thought desirable. Secured to the axle 6 of the 
roller is the handle c, which is formed of openwork, wrought or cast 
iron, to constitute a broad back for the seat d. This seat, it will be 
seen, is placed immediately over the roller, and is connected by . 
or bracket pieces e of cast-iron to the axle of the roller and to the 
handlec. The seat d may be made of either wood, metal, or other 
suitable material, and it is fitted with arms 7, f, thus constituting a 
comfortable garden chair. Cast in one with the bracket pieces e are 
two stays e*, which project forward from the roller axle in the 
same direction as the seat, for the purpose of carrying an oblong or 
other shaped bal weight, extending in front of the roller along 
its whole length, and parallel therewith. This balance weight 
forms a foot rest g for the occupants of the seat, and it balances the 
handle when the implement is used simply asa roller. Cross tie 
rods h, h, are provided between the seat and the foot rest for giving 
stiffness to the structure. When required to be brought into action, 
the roller is drawn forward in the usual way by the handle (the back 
of the cbair) which is then depressed to bring it into the line of 











draught. After the rolling operation is performed, the implement 
is 5 drawn to any convenient of the len for placi a 
chair. The handle me Oe eased, it will rise to the posi 
shown in the drawing, when the balance weight will rest firmly on 
the ground in front of the roller, and the implement may be con- 
veniently used as a en chair. To prevent ladies’ dresses from 
being soiled by touching the roller, wirework is applied between the 
seat and the foot rest. 





HAINES’ IMPROVED LEATHER DRIVING 
STRAP. 


PATENT DATED ldtH AvGust, 1860, 


Tris invention of Mr. M. J. Haines, of Strood, bas for its object 
improvements in the manufacture of driving straps. For these 
purposes, the material (generally leather or hides) is cut into narrow 
strips or fillets, each strip or fillet being of the thickness of the 
intended driving strap, and these are placed side by side with the 
cut edges of the leather or material coming to the upper and under 
surfaces of the intended —— strap, until the desired width of 
strap is obtained. In arranging the strips side by side, care is taken 
that the ends of the several strips or fillets come at a distance from 
each other, so that the strips or fillets break joint, in order that the 
strap may not be weaker in one part than in another. In order 
to connect together the several strips thus laid side by side the 
several strips are pressed together, and holes are bo thro 
them at intervals from edge to edge of the driving strap; the strips 
may then be fastened together by introducing lengths of iron, 
copper, or other wire, having a head formed at one end through the 
holes, and then turning over, clenching or rivetting the other ends 
of the wires. Or, the several strips may be united ther by 
screws screwing through the holes in the several strips, the screws 
being screwed into the holes alternately, first from one edge of the 





strap and then from the other, so that the heads of half of the screws 
will be on one edge, and the heads of the other half will be on the 
other edge. The several strips may also be connected together after 
that holes have been made through them, as above described, b 
means of copper or other wires, two wires being employed for th 
purpose, and both wires being passed in opposite directions through 
each hole, and each wire after it has p through one hole being 
bent round and passed through the next hole, and so on; or in place 
of wire being employed, the several strips may be sewed together, 
as above described, by means of twine, or any other material. In 
place of the holes being made in the several strips of leather after 
they have been placed side by side, each strip of leather may se 
rately have holes made through it at regular intervals, so that when 
the strips are placed side by side, the holes may correspond, and 
then be fastened by any of the before-mentioned means. 


These bands may be made of any required length, without laps or 
cross joints; their thickness being uniform from end to end, there 
are no weak places; and all unequal strain being avoided, they work 
smoothly and perfectly straight. The inventor states that these bands 
can be made of any thickness or strength required, without sew- 
ing or rivetting, thus avoiding the liabi 7 to ripping which so fre- 

uently occur in the common straps. By this mode of working 
the strap on the edge of the leather instead of on the flat, all chance 
of cracking the grain of the leather and thereby weakening the 
strap, and ultimately breaking it, is avoided. It is also claimed as 
an advantage that they may also be used much slacker than the 
common strap, as the result of placing the edges of the leather in 
contact with the surface of the drum or pulley, insures a much 
larger amount of adhesion (or hugging, as it is technically termed) 
than is produced by the ordinary method. 


Sourn Kensiveton Museum.—During the week ending 27th - 
October, 1860, the visitors have been as follow :—On Monday, 
Tuesday, and Saturday, free days, 5,146; on Monday and Tuesday, 
free evenings, 5,470. On the three students’ days (admission to the 
public 6d.), 1,855; one students’ evening, Wednesday, 245. Total, 
12,216. From the opening of the Museum, 1,725,095. 


Science Certiricates For TeacnEers IN ARTIZAN CLASSES.— 
The number of entries for the certificates of the Committee of 
Council on Education, for teaching sciences bearing on industry, and 
for which examinations commence in the first week of November, 
at South Kensington, has increased about 50 per cent. beyond the 
number oflast year; whilst the ber of idates has advanced 
from 57 in last year to 90 at the present time. The increase extends 
to all the subjects of examination except the first, viz., Descriptive 
Geometry, Mechanical Drawing and Building Construction, in which 
there is a decrease from 20 to 9. In Physics, the increase is from 
23 to 43; in Chemistry, from 53 to 86; in Geology and Mineralogy, 
from 5 to 11; and in Natural History, from 8 to 6. 





DreEaApFuL Exptosion AND Loss or Lire.—Yesterday morning, 
shortly before 10 o’clock, an accident of a fearful character occurred 
on the works of the new Metropolitan Railway, near King's-cross, 
by the explosion of the boiler of an engine, whereby two lives have 
been lost, and several persons severely injured. It appears that an 
engine was standing at the junction of the Metropolitan Railway 
with the Great Northern, in York-road, waiting to pass, when the 
boiler exploded. ‘Che engine-driver and fireman were killed on the 
spot, and a cabman and a labourer were very much injured. The 
engine was a very old one, and was used by Mr. Jay, the contractor, 
in removing the earth and ballast from the works now going on in 
Euston-road. I diate assistance was at once at hand, and the dead 
and the injured were removed to the Great Northern Hospital, in the 
York-road, where they were at once attended to by Mr. A. Wallis, the 
house surgeon. Tv show the force of the explosion, it may be stated 
that one of the deceased was blown a distance of nearly a hundred 
yards. A cabman, who was looking over the bridge, is very 
seriously injured, and is not expected to survive. The parties at 
work in the tunnel had a very narrow esca The tunnel is on the 
incline, and the tender, from the force of the explosion, went down 
it at a tremendous speed, but fortunately the men had time to shift, 
having a moment or so before left the inside of the rails to allow 
some trucks to pass. The following is a list of the dead and injured: 
—Charles Tann, fireman, 26, St. George’s-terrace, Agar-town—dead. 
— Wiggins, engine-driver—dead. James Church, labourer, Great 
William-street, Caledonian-road—leg and arm broken, now lying in 
the Great Northern Hospital, not expected to live. James Raymond, 
cab-driver, 13, Thornhill-street, severely injured. Other parties 
have received cuts, but are not seriously injured. Although the 
accident occurred at the junction with the Great Northern, no delay 
was occasioned with their traffic. It was stated that the engine, 
although an old one, was examined as late as Sunday last, and was 
then pronounced to be in perfect working order, 
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LETTERS TO THE EDITOR. 
We do not hold owrselves reiponsible for the opinions of our 
Correspondents. 





STEAMSHIP RESISTANCE. . 

Sir,—Mr. Armstrong's letter has not only highly amused me, but 
bestowed honours which I cannot possibly aceept. The whole is 
worthy of its author, who seems to make no further distinction 
between a “Confucius” and a “Confusius” than that of the two 
Jetters ¢ and s. 

However, I entertain too high an estimation of the valuable space 
of your excellent journal to be tempted into a controversy with 
Mr. A., which, according to the accusative tenor of his last letter, 
might, without furthering the intended object, end in personalities 
ant blows, which I very politely decline; but would ask you to 

rmit me a few remarks, not in answer, but in relation to, Mr. 

rmstrong’s epistle. 

In my last letter I quoted citations from the data of the Miranda 
and Pioneer, and stated the conclusions to which Mr. A. was led by 
the performance of these vessels. I then attempted to prove the 
fallacy of his reasoning, which I hope to have done to yours and 
your readers’ satisfaction. But it goes Segond, my humble un- 
derstanding to infer from Mr. A.’s reply what impression I have 
made on his faculties; and I experience the greatest difficulty in 
finding my way clearly through his letter, which I can only con- 
sider as a jumble of interrogations and assertions, deviating widely 
from the object and the truth. Such nonsensical questions as whe- 
ther I think the Pioneer perfection ? or her indicated horse-power a 
minimum for propelling her 11°36 knots? &c.; or assertions, as that 
the Miranda is not the only vessel that illustrates the truth of (to 
your readers’ astonishment be it repeated) Mr. Armstrong’s theory 
of “ the constancy of work performed ;” or, if I had the slightest 
faith in my theory, I would find in the data of the Algiers, Rattler, 
and fifty other vessels, ample means for disproving Mr. A.’s theory 
—such effusions are sadly amusing. R. A.,no doubt, would not feel 
convinced unless by an array of data of all existing steamers, which 
huge imposing quantity of citations would make a greater blinding 
impression upon him than a true investigation of principles in a 
scientific manner. Chacwn a son godt, It must be understood that I 
refer principally to the two first of Mr. a conclusions 
which I attempted to disprove in ad. 1 and 2 of my letter; while | 
can but smile at his request to be informed of his mentor’s reading 
of Sir Isaac Newton's t of fluid resistance, &c., and, as a matter 
of course, with this mentor’s illusfrations, by means of an analysis 
of the performance of steam-vessels in a manner a la Robert 
Armstrong, who is not above misquoting my statements 
respecting his short-sightedness, which I made in relation 
to his theory of fluid resistance (only) while he states 
it to be in relation to the negative slip of the Miranda's 
screw. You and your readers will have understood that, by citing 
the data of the two propellers, I attempted to direct attention to the 
most probable solution of the anomaly existing in the performance 
of the two vessels, and not to the negative slip — r. A. seems 
not to believe in the difference of the pitch of various screws, 
but very naively (?) states, he “only sees an error in ascertaining 
the pitch of the two screws” (11 ft. 6 in., and 20 ft. 6 in.). O sancta 
simplicitas! Will your readers be induced to believe that such 
palpable errors exist in the a record of data of perform- 
ance, the very same upon which Mr. A. bases his theory (or theories), 
and employs for the purpose of attacking the validity of the prin- 
ciples of applied mechanics ? 

By coaguteg in the attempt at disproving Mr. Armstrong's theory, 
my principal intention eantiot have possibly been misunderstood, 
atid the honesty of my purpose been doubted by your readers and 
yourself; as I consider it a boon to the propagation of truth to silence 
any extraneous assertions which contradict the established laws of 
natural philosophy, and which bear on their surface the true nature 
of their worth, although, for this very reason, their mischief cannot 
be great; and I hope Sir. Armstrong will find a sufficient opposition 
(for argument seems out of the question with him) to make him 
careful in his public effusions. I shall not further advert to any of 
them, as I consider to have said a in relation to his doctrines 
in my letter in No. 251 of Tue ExGrneen, unless he disputes 
my statements under ad. 1 and 2 in a concise manner. 

Seas correspondent “fT, B.” evidently makes no distinction 
between “is” and “varies.” In his letter (No. 250 of Tar Enet- 
NEER) he says (first line), “I will endeavour to show that the 
resistance to the motion of a steamship does not vary as the square,” 
&c. &e.; and, after stating that “dynamic equilibrium takes place 
when the product of the —— and pressure of the propelling 
power equals the product of the velocity and pressure of the resisting 
power,” he advances the following formula :-; 

pv=avntl jee evnes & 


and continues, which shows that when the resistance varies (not 
is) as the xth, the propelling power varies as the (n + 1)th,” &c. &e. 
Upon this I declare in my letter, in No. 251, that he has not proved 
the exponent at which the resistance to the motion of a steamship 
“varies,” bat only established “ a co-efficient, exp the power 
into which the vessel’s velocity must be raised to find the resistance 
against 1 square foot of midship-section, and, curious! enough, in- 
cluding the friction, &c. &c., o ag some and I ustrated the 
Jaw of dynamical equilibrium by his formula, thus :— 


Propelling power. Resisting power. 
Vel. X press. Vel x press. 
uXp = V x (A Xx V"*) 
from which it is evident that (A X V") expresses the resisting 
pressure against the vessel, and V" the amount of resisting pressure 
against 1 square foot of midship section. 

In his last letter “ T. B.” answers to this assertion, by saying that 
he has taken the data given by the Admiralty, and from it, he 
believes, to have proved “ that the resistance offered by the water ” 
So &c. &c., of machinery) “is much than the 
sqhare,” &c. &c. Upon this ground I cannot dispute “T. B.'s” 
computations, but only assure him that I can perfectly understand 
how momentum, friction, slip, &c., can be expressed in powers of V, 
multiplied into A (or in anything else “T. B.” may propose), while 
I am at a loss to understand what such expression is to prove. 
“T. B.’s " items in his equation (3), although mathematically true, 
are certainly not so philosophically ; for in v py we have one velocity 
multiplied into one pressure, that of the piston, while in V x (A x Va) 
we have the veloc ‘y. of the vessel multiplied into the pressure 
against the vessel (midship section) exp in Vex Vix WX V™; 
that is, besides the resistance of water and air, we have friction 
and momentum of machinery, back pressure, working of air-pump, 
&c. &c., all resisting, with different velocities, against the motion of, 
not the piston, but the steamship. 

I declare that this is an arbitrary composition—which, however, 
does not lessen the elegance of the whale mathematical exposition, 
but admits of modifications—for instance, for V we could substitute 
D, the diameter of the piston-rod, in inches, and we would have 
the following formula— 

up = V X (A X D*) 
in which n is a co-eflicient, which can be employed, as “T. B.” 
stated, ‘for the purpose of testing steam-ship efliciency.” 

Imust repeat here w sentence of my letter which you had the 
kindness to publish in No. 239 of Tur Esorneer, to which I beg 
to call your readers’ attention, and in which I state, that we cannot 
base our calculations upon any theory, unless the correctness of the 
latter has been proved by experimental philosophy, as “ otherwise 
mathematics will ve anything in physical science ;” or in the ex- 
cellent words of Mr. Cheverton (in No. 46 of the Me- 
chanics’ ye of November 1lith, 1 in relation to the 
objectionable formula 


V3 x Dt _g, 
J.HP 
“that it certainly justifies to its own extent the animadversions | 


(Mr. C.) have often committed to your pet: concerning the fre- 
quent deficiency in mixed mathematics of a clear and sound under- 
standing of the physies involved in the subject investigated, by 
which pompous nothings are enabled to gain, through a mathema- 
tical dress, a prestige which they do not deserve.” 

In relation to my opinion of the possible means by which the laws 
of fluid resistance could be ascertained, I to refer your readers 
to the above-mentioned letter in No. 239 of Toe Encrneer, of July 
27th, 1860, which will save ition. 

Although advancing in my letter new elements for a formula, 
expressing a co-efficient of a vessel’s dynamic performance, I can 
nevertheless not subscribe the great importance so generally attached 
to such formule; while I cannot but declare it absurd to de- 
duct the laws of fluid resistance from the performance of 
a steam-vessel, of which the propeller will not under the 
varying velocities be equally efficient in applying the motive 
power. A screw, for instance, which is very efficient at 10 k 
will not be so at 12 knots, when the resistance against the vessel 
has increased one half, for which the propeller is not adapted with- 
out a comparatively great waste of power; a fact only too fre- 
quently borne out by many steam-vessels. 

The whole question of steamship arithmetic will gain very little 
by any computation like the above, while a close attention to the 
various minor parts forming the aggregate science of steamship 
engineering, and their practical sap? ication, will advance it to the 
honour of the profession ; to whieh Mr. Fr. Spencer’s, Mr. Rowe’s, 
Messrs. Randolph, Elder, and Co.’s, and the practical improvements 
of other engineers, bears testimony. 

If we continue debating theories like those of Mr. Armstrong 
(which barely deserve the name of hypotheses), we will soon arrive 
at the point of having nothing positive on the subject under con- 
sideration, and will be ranked with the medical profession, of whom 
it is said, “ Doctors differ.” C. G. G. 

Brixton, 30th October, 1860. 








Sir,—By a similar tentative process, ‘T. B.” has now arrived at 
the same point as myself, which I have so repeatedly proposed in 
the columns of THe ENGINEER, viz., what is the maximum mecha- 
nical eflect of a given pressure of steam, and the minimum velocity 
of piston to produce that amount? Or, to speak Jesuitically, what 
is the actual mechanical effect produced at various velocities of the 
piston? In the Cornish pumping engines we have the amount of 
foot-pounds produced by the consumption of a bushel of coal, but, 
unfortunately, the time is not given in the data. “W.S.,” of the 
West India Docks, might afford very valuable information in eon- 
nection with the hydraulic apparatus; the engineers of our various 
waterworks could render great assistance to the subject of fluid 
resistance, and the engineering profession in general by the data of 
the actual performances of their engines. On my part, I am of the 
same opinion as “ T. B.,” “ that there is a greater efliciency at low than 
at high velocities, is beyond dispute, and it is for experiment to decide 
the minimum limit to which this reduction in speed of piston can be 
carried.” Without this information, the actual resistance encountered 
by a steamship will never be satisfactorily obtained. The absurdit 

f dealing with indicated horse-power as actual work performed, is 
made manifest by Mr. Paton’s application of it to the fourth experi- 
ment of the Flying Fish, when placed in opposition to a dynamometer 
experiment of the Rattler’s, the data being as follows (Mr. Paton’s is 
erroneous) :— 








Mr Paton’s 

Velocity. Mid. sec, resistance. 

Flying Fish oo 66 ce ce TOT oe oe B77 .- oo JSOISWD. 
Rattler $6 se oe ce ce WCE oe co TU wn oo WWM. 


Now, the resistance of the Rattler taken by the dynamometer is 
8:722 lb., which Admiral Moorsom has stated is in excess of the 
actual. Will Mr. Paton assert that the resistance of the Rattler is 
only one-third that of the Flying Fish? If we had the actual work 
performed in the above experimeuts, I am confident the resistance 
would be found to be eq the midship section multiplied by the 
velocity of the vessel. W. ARMSTRONG. 





Sir,—I find in my last letter a few typical errors in the literal 
exponents, but your readers will, I think, be able to gather the true 
meaning without a reproduction of the expressions in which they 
occur, 

Your correspondent, Mr. John Paton, assumes the right to censure 
before he establishes for himself a sufficient base to stand upon, and 
begs “to lay before your readers a method” of deducing the law 
which exists between the velocity of a ship and its resistance, and 
at once assumes a V" = R; for by equation (3), in my letter of 
October 8th in Taz ENcincer, we have 


po=av"t! (3) 


And Mr. Paton states “ that the pressure upon the piston multiplied 
by its velocity, and the product divided by the velocity of the ship, 
will give the resistanee where friction, &c., is disregarded.” Very 
true, for 


' oe 
Vv R 
where R is the resistance ; and by (3) we have 
- =av" ; 
therefore, 
R=aV’*, 
hence 


Va; Vim::R: Ris: aV®:aVit 


If Mr. Paton cannot discern the difference between V" and V" he 
ought to read my letters more attentively, and not assume that I 
mean something which I have never stated. 

Mr. Paton makes the resistance to vary at a much higher rate than 
the cube in the experiments Nos. 4 and 7 of the Flying Fish, and it 
appears clear that if the resistance is as V°, the power must be as 

+9, for, by his own admission, 


sd 3 ae 32: V383 V355 
therefore, ‘ 

povits = ppv, V5; 
or, 


Ves = a Ve tlh 


Perhaps your readers will not object to this remarkable discovery, 
but Mr. Paton might have found out that 


Va =aV'ti, 


__ log.a+(n+1) log. V __ log. 270 + 2:5947 log. 19°60 a 
pai log. Vv # log. 19°60 7 
nearly, or that his value of n equals m —1 = 3°5. 

What object ‘joad correspondent can have in trying to prevaricate 
my meaning, I cannot tell, and how he intends to reconcile his dis- 
covery that the resistance varies as the (3°5)th power of the velocity 
with the experiments given by various authors, is a difliculty I 
cannot surmount. 

Perhaps he intends, for the future, that the area of midsection or 
the displacement shall be discarded altogether, and the velocity alone 
substituted. 

He will find his value of n, in the Algiers, to be 4°9 nearly, and in 
the Fairy 4: nearly. 

What I believe I have proved is this: that the resistance offered 
by the water and all other resistances varies at a much less rate 
than a V%, and that the resistance offered by the water alone varies 
at a much less ratio than a V*. 

Mr. Paton has only adopted the same method of investigating the 
exponent of V as given in my analysis, and if he will only jate, 
as | have done, a considerable number of exponents, he will find 





that the exponent of V, which he assumes to be constant, for the 





same ship, at varying velocities, will increase with the ship’s velo- 
city; and if he really wishes to find the ratio of ; for all velocities 


of the same ship, he must adopt similar methods to those used for 
ascertaining the relation existing between the temperature and 
pressure of steam, and will find Timself encumbered with at least 
two constants; and these constants will vary for each particular 
ship; and moreover, if he knows anything of these methods of in- 
pe he will find himself beset with approximations, by 
double position, that will tax his patience to the fullest extent, and 
ow teach him to respect the labour of others, although he may 
fer in opinion. 

Is Mr. Paton unable to see that » + 1in the Flying Fish, when 
moving at 16-76 ft. per second, is ~ to 2.4976, and when moving 
at the rate of 19°43 ft. per second, it increases to 26430, and has 
values lying between these for intermediate velocities; and yet, in 
the face of these deductions, he asserts that I have failed to show 
the law of variation. Let him understand that his value of n ap- 
oy -, to the two velocities he mentions, and that n, as applied 

y him, is a variable quantity, and it will always be found that 
Va=aY 

where m is the value found by Mr. Paton, and ” is the value given 
in my table on 240 of Tue Eneiveer. I have shown beyond 
doubt that x + 1 is a variable quantity for the same ship, and that 
it increases with the velocity of the vessel, and to attempt to find a 
formula containing constants for each particular would be 
spending a lifetime to no ay 

If a constant exponential law had existed, my method of investi- 
gation would have given that law; but, as such is mot the case, it 
exhibits a variable one. 

Now there are seven experiments with the Fl Fish, and the 
number of combifiations, taken two and two, w twenty-one; 
hence Mr. Paton will be enabled to find twenty-one different values 
of “n” by the method he has oo none of whieh will apply to 
any A pair of velocities besides the two from which it was 


uced. . 
London, October 30th, 1860. 


Sir,—Your correspondent “T. B.” seems able and willing to 
inform your readers on steamship resistance; it is therefore to be 
regretted that he has made a false start. If you can afford me 
space in your valuable paper, I will endeavour to show that he 
labours under a mistake. Referring to his letter in Toe ENGINEER 
of the 12th inst., wherein he states that the law that exists between 
the velocity of a ship and her resistance varies with the quality of 
construction of hull and machinery, and endeavours to prove the 
statement. In doing so he uses a notation not free from objection ; 
then says, “uniform and maximum motion will ensue when 
pwv=FV.” Now this will clearly be true, whether the motion be 
uniform and amaximum or not. He then assumes F — a V*, which, 
by reduction and expressing the result logarithmically, may become 

r __log. F — log. A 
at Og. 
an equation which will give as many values of n as may be assigned 
to F, which may have any value, for p and F may represent pressure 
and resistance in ounces, pounds, or tons, &c., and the equation 
pv=FV will be true in all cases. 

Again, the value of n, and consequently of n + 1, depends upon 
the glues of F, A, and V—none of which express or depend upon 
quality of construction; finding the value of x + 1, then, brings us 
no nearer a law which varies as quality of construction. Further, 
in experiments with the Flying Fish, Nos. 4, 6, and 7, the qualities of 
construction and areas of midship section are the same, the value 
q . + 1 should be the same also. But by “T. B.’s” rule they 

iffer. 

In another part of his letter he says that the resistances of fric- 
tion, &c., may be fairly expressed in powers of V: thus, V“ = resist- 
ance of water, V‘ resistance of air, V/ resistance from friction of 
machinery, and V™ resistance from momentum, &c.; and conse- 
quently the sum of all these resistances may be fairly expressed by 
vetitst+m+t1. If it even be allowed that these resistances may 
be expressed in powers of V, as above, their sum will evidently be 
Vo + Vi4-W/+Ve"+V, and not as “ F.B.” hasit, Vv’ tit +m +1. 

Mr, Armstrong’s tl , Which d ds upon the pressure on the 
piston, ean be of mo practical value until an instrument is constructed 
and applied to indicate the pressure on the piston. 

I should have refrained from taking part in this disenssion, hay- 
ing the hope that some one of your talented correspondents would 
kindly step forward in pity to our blind gropings and thirst for 
information, and present us with something reliable in the form of 
details of experiments, conducted by men qualified for the important 
task, and theorems deduced from those experiments detailing the 
method by which they are obtained. Joun Paton. 

Holyhead, Oct. 29, 1860. 








COAL-BURNING LOCOMOTIVES, 


Srr,—In Tae Exerneer of October 26th I notice a letter from 
2 -- .»” on burning coals in locomotives without the production of 
smoke. 

This is perfectly possible, and may be done by a very simple addition 
to the ordinary locomotives at present in use; in fact, it is done by 
the use of air tubes, passing from the outside through the outer 
space into the fire-box on each side. but with this most important 
difference, viz., that the current of air passing into the box over the 
burning fuel is not produced by means of “a powerful steam-jet 
placed in the ——. 

Now I wish to call particular attention to the difference between 
the two systems—that of the “ powerful steam-jet in the chimney,” 
just spoken of, and the other, that of expediting the velocity and 
quantity of the current of air through the tubes by means of a very 
small jet of steam issuing from a minute aperture in a steam pipe, 
placed a few inches off, directed into the tube. 

This steam-jet issuing at a high velocity from the pipe propels a 
large volume of air before it, and is, in fact, a perpetual steam 
piston, and ses, Moreover, a very important advantage, viz., 
that it can be used as a “ damper ” for the fire when required, which 
is utterly out of the question with the pe in the chimney, thus giving 
the driver and fireman the power of controlling, most completely, 
both the smoke and the steam. 

The use of a powerful blower or steam-jet in the chimneys of 
locomotives as a means of preventing smoke, is extremely 
objectionable, if not dangerous, because at the time its services 
are a namely, when the engine is standing, or has the steam 
shut off, is just the time the steam will be blowing to waste, or is not 
required, and when it is employed at such moments I have found 
that it becomes very difficult to keep down the steam pressure from 
rising with great rapidity to many pounds on the inch above the 
pressure to which the valves are weighted or pressed (although they 
may blow freely), and that with alarming rapidity: this may be 
easily seen where a Bourdon’s gauge is on the engine, and the pres- 
sure there shown will, I think, soon convince any thoughtful man 
that the use of this powerful jet is rather to be avoided than 
encour: ‘ 

I may remark that, although most of the other systems in use for 
coal burning in locomotives, all of which are more or less compli- 
cated, diminish the smoke when running to a greater or less extent, 
still none of them can command it when the stean is shut off, which 
is generally the time it is most needful to prevent any smoke from 
being formed—as, for example, when stopping at stations, either 
roadside or in a town, and from their complication rendering fre- 

uent repairs necessary, and being attended with numerous other 
diend vantages, such, for instance, as requiring the attention of both 
engineman and fireman to be more or less occupied by them, of 
course at the expense of a good look-out ahead, they cannot, 
think, be for a moment compared with the plan I have described. 
I have had numerous opportunities of seeing the various systems 
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travelling on the engine, and also by a far 
less pleasant process, viz., that of travelling behind some of them, 
more particularly when I have had the carriage windows open; 
and I must say that, after having carefully examined them q) = 
am perfectly satisfied that none fulfil all the conditions required so 

ectly as the “steam piston” system, which has been at work 
‘or some time on several railways with the most perfect success. 

As a proof of the inefficiency of the steam jet in the chimney to 
prevent smoke when the engine is standing, it was stated in the 
newspapers some time since, that the London and North Western 
Railway had been fined £5 for having a “smoking” engine at 
Edgehill station; and I understand that all the engines belonging 
to this company are fitted with the steam jet in the chimney—cer- 
tainly all I fave seen on that road are so. 

London, November Ist, 1860. 


in operation, both by 


An ENGINEER. 





COAL BURNING LOCOMOTIVES, 


Sir,—Permit me to offer a few further remarks on this subject. 

In your last leader you, in common with many others, lay great 
stress on the loss of steam and over-pressure resulting from the 
use of the steam jet in the chimney while the engine is standing. 
Now, permit me to observe that no such loss need take place, nor with 
a driver who understands his business will it, except on very rare 
and exceptional occasions, because the remedy is simple and obvious. 
As soon as the driver sees his valves beginning to blow, he has only 
to open the hot water steam pipe, and blow into the tender. By this 
a double purpose is served. Hot feed water is provided, and fuel 
saved, and the pressure can be kept to any limit he desires. I have 
had a great deal of experience with the steam jet and its mode of 
action in different engines, and on different lines; and I do not hesi- 
tate to say that, with the smallest common sense attention, it is 
quite capable of effecting the almost perfect prevention of the 
“ smoke nuisance,” as well as the most complicated form of grate, 
always provided that provision is made for the supply of an ample 
quantity of air above the burning fuel. : 

This may be easily done, as I showed in my last, by the introduc- 
tion of short pieces of flue tubing through the water spaces at each 
side of the furnace, and these will require no covers or regulators of 
any kind. 

1 speak from actual experience, from what is daily before my 
eyes; but I must admit, at the same time, that I have seen the en- 
gines on many lines vomiting volumes of black smoke, even with 
a tremendous jet in the chimney. The cause of this I cannot ex- 
plain, as I had no opportunity of examining the construction of the 
furnaces, but I should suppose that it was due to the absence of air- 
holes above the fuel. 

It yet remains to be proved whether the jet in the chimney will 
not cause the entrance of just as great a body of air, in just as 
finely a divided state, into the fire-box, as Mr. Clark's jets. Ido 
not say that his plan is not the best, but I do think that there is no 
good reason why they should supersede the common jet in engines 
already fitted with it. 

The fire need never be urged to an excessive degree, asin the 
practice with which I am conversant the ash-pit door is almost 
closed when standing, with the jet on—and, in consequence, almost 
all the air enters with great force above the fuel, not through it. 

October 27th, 1860. V. P 





SURFACE versus BOTTOM CABLES, 


Sin,—“ Bottom’s” estimate of Mrs. Somerville as an authority, 
compared with “ Ansted, Maury, Johnston, and others,” is very 
amusing. There can be no doubt whatever that, as an expounder 
of science in the present day, she takes personally a much higher 
position than any of them. It must be altogether unnecessary for 
me to say more in this respect. In writing my former communica- 
tion I was duly aware what both Maury’s and Johnston's books say 
on the points at issue, as my attention has been anything but newl 
turned to the matter. As regards Ansted’s “Geological Gossip” eS 
most unhappy title for a standard work, if it claims to be one) I 
have to observe, in the first place, that Mr. Ansted does not say in 
the quotation made by “ B.” that the actual tide wave exists any- 
where in the open ocean except at the surface. In the second place, 
he does not say that the motion of the tide-wave in the open ocean 
is a current. In the thiyd place, he does not say that it is anything 
else than a simple undulation. In the fourth place, he completely 
bears out what was said in my former comfnunication about the 
very slight rise of the tide wave in the open ocean, for he states that 
it only rises 3 ft. in six hours, that is, 6 in. in an hour, or an inch 
in ten minutes. Now I think it may be very safely appealed to the 
common sense of any reflecting man whether such a very slow and 
small rise could do any possible injury to any cable whatever. Let 
“B.” ask any sailor about the effects of the tide in the open ocean, 
and he will learn that these effects are utterly unfelt—so small 
is their amount, and so extremely slow and imperceptible is 
their operation. In short, there can be no doubt that “B.” 
does not understand what Mr. Ansted really means; for be- 
tween Mr. Ansted and Mrs. Somerville there is no opposition, but 
only a different way of stating the same results. Mr. Ansted evi- 
denily desires to “‘ wonder-wound ” his readers, while Mrs. Somerville 
conveys her information in calm, clear, comprehensive language. 
Hence their difference. It is, I think, Mr. Faraday who, in one of 
his works, says something to the effect that in a common kitchen 
— there is electricity enough to make several thunder-storms. 

kilfully worked up, what an Sy op effect this might have! 
How terrific a kitchen poker might be made to appear in the eyes of 
“B.’ Yet, after all, a kitchen poker is a very harmless instrument 
to those handling it; and in like manner, the tidal wave in the open 
ocean, notwithstanding the very imposing way in which Mr. Ansted 
has worked up its details, will be found to be perfectly harmless to 
surface cables. 

“B.” makes quotations as to the Gulf Stream from Ansted and 
Maury, but for what Hn ge I do not exactly apprehend. Is it to 

rove the existence of the Gulf Stream? If so, he might have saved 

mself the trouble, for I do not suppose that any one will be dis- 
posed to call that in question. But what I call in question is, the 
doctrine that a branch of it crosses the Atlantic—of which doctrine 
there is no proof, as was shown in my former communication. It is 
& mere scientitic figment. The practical Maury, judging from the 
quotation given by “ B.” himself from his work, does not seem to 
believe in it. Speaking of the current from the north meeting the 
Gulf Stream, Maury says—“It [the north current] divides itself, 
and runs by the side of them [the waters of the Gulf Stream 
right back into those very reservoirs {of the Gulf Stream] 
at the south, to which theory gives an elevation sufficient to sen 
out entirely across the Atlantic a jet of warm water said to be more 
than 3,000 times greater than the Mississippi River.” The scepticism 
implied by the words “ theory” and “ said,” italicised by me as 
above, seems clearly enough to indicate that Maury has his own 
doubts about the alleged branch current, and yet Maury is a wit- 
ness expressly adduced by “ B.” to prove its existence—at least I 
do not know for what other purpose he has been adduced in regard 
. it. As regards Ansted, he, of course, merely retails what others 
said on the subject—the avalanche of error rolling on and 

oming larger and more overpowering by constant repetition. 

_ With reference to the current from the north, I adhere to the 
views stated in my former communication derived from careful 
rvew Ad the old but valuable work, Crantz’s “ History of Green- 
on = of the much more modern but equally valuable work, 
inclu rtd 8 , Arctic Regions,” together with other modern works, 
aaas ne ae s “ Physical Atlas,” the information and concla- 
Crunts's nd Be 1) as to the Arctic Regions, are greatly derived from 
the Arctic Regina s works. The north-east wind prevailing in 
oat te °gions occasions a currentjof water in the Arctic Ocean, 
ood a y~, down the ice, which strikes against the east Green- 
west, ad heon te = water, and ice, still driving to the south- 
known to be e North American continent so greatly as it is 


ere can be no doubt that it is mainly owing 
Seater absence of these refrigerating infasnces teat. the 





European coast and sea are not so much lowered in temperature as 
those of North America. The Arctic current above mentioned—the 
only one which a telegraph cable to America would approach—being 
thus entirely or mainly caused by the north-east wind above men- 
tioned, must be merely superficial, and could be easily avoided. 
Maury says something about a current from Baffin’s Bay, but what 
he says is only an instance of that too frequent occurrence—induc- 
tions based upon an insufficient amount of experience. 

The statements above made as to currents can, of course, be easily 
brought to the test of observation. Iam only afraid that the offi- 
cers of the Government ship sent out to explore in the North At- 
lantic may not have had their attention turned in this important 
direction by their instructions. If so, the exploring expedition will 
have failed in the most important respect. 

“B.” makes the curious assertion that deep-sea cables have all 
failed in that part when laid in shallow water. Such general asser- 
tions are far too oracular and sweeping. No case in point is given. 
As far as my knowledge extends, the statement is utterly unfounded. 
It is the immense and constant pressure—about 250 tons on the 
square foot, at 2,000 fathoms depth—that does all the mischief to 
deep-sea cables. This is a plain and sufficient cause for the failure 
of deep-sea cables. But some men’s minds are so constituted as 
not to appreciate or even like what is plain—they love to be mys- 
tified themselves, and to mystify others, to their mutual injury. 

I observe, in a leading article in last ENcrneer on “Submarine 
Telegraphy,” some congratulatory remarks made as to the successful 
laying down of the deep-sea cable from Algiers to Minorca. But the 
real question is, How long will the cable work? We have had success- 
ful layings down of deep-sea cables before, and they have worked 
for months, at the end of which time they ceased working, and 
they could never be prevailed upon to resume work again. Judging 
from the past, this will in all likelihood be the fate of the Algiers 
line also. I am not aware, and should much like to know, whether 
that part of the Red Sea cable from Muscat to Kurrachee is still in 
working condition, as it was partly laid in very deep water. 7 

Edinburgh, Oct. 30, 1860. H. K. 





METEOROLOGICAL OBSERVATIONS, 

S1r,—In the various meteorological registers entered in the public 
journals of the day, it — to be the practice at several observa- 
tories to represent the force of the wind by numbers, otherwise 
figures, 0 being a calm and 12 a hurricane; but, beyond this, no 
notice appears to be taken of the relative pressure, &c., answering to 
the several forces so represented. 

Now, as it is of importance that an approximation, if not the 
actual truth of this matter, should be known for reasons which need 
not here be explained, the following tabulated results from calcu- 
lations made in the year 1856 are submitted as a starting point, 
trusting that some of your more scientific readers will go fully into 
the subject, and give to the public that information which at present 
appears to be wanting, or otherwise the results in the said table may 
remain as facts. News Room. 





Velocity of wind. | Pressure in Ibs. 





No. or Appellations ‘ 
force of | sen =_— aa avoirdupois given to the win 
wind, | In feet per | Miles upon 1 7. ft. by seamen. 
second. | per hour, 
0 0-000 | 0°000 | 0°00 Calm, 
1 3°628 2°406 | 0°03 Light air. 
2 9978 6303 | 0°23 Light breeze. 
3 18333 12°500 | O77 Gentle breeze. 
4 28°226 19°245 132 Moderate breeze. 
5 | 39°448 26°896 | 3°56 Fresh breeze. 
6 | 51855 $5°355 | 615 | Strong breeze. 
7 65345 44°553 | 9°77 | Moderate gale, 
8 79834 | 64°433 14°68 | Fresh gale. 
9 95°263 | 64°952 20°7€ Strong gale. 
10 111°571 76071 23°48 Whole gale, 
il 128°721 | 87764 | 37°91 | Storm. 
12 146-067 | — 100-000 4922 


Hurricane. 


| 
i 








SCOTTISH MATTERS. 


Tue shipments of pig-iron during the past week were on a mode- 
rate scale, the total having been only 7,136 tons. In the correspond- 
ing week of 1859 the total was 10,192 tons. 

A Dunfermline weaver, named Lawson, has completed the inven- 
tion of a machine for weaving Brussels and velvet-pile carpets aud 
table-covers, which is likely to cause a revolution in these branches 
of manufacture. The peculiarity of the machine is that it can be 
applied to any plain cloth web, raising the weft to any length, and 
in case of velvet piles cutting the loop in process of weaving. By 
this process any variety of colours can be introduced without waste 
of material, the pattern being formed entirely of the weft, which, 
instead of being shot across the whole breadth of the web, is inserted 
only where shown ia the pattern—thus a dozen different colours can 
be woven as economically as one. The process is described likewise 
as producing cloth quicker than by any of the old machines. The 
inventor has taken several years to bring his invention to a practical 
issue, one great difficulty having been the fixing of the weft, so that 
it will not pull out after the pile is cut, in which he has now com- 
pletely succeeded. 

It is one thing for public bodies to plan and propose, and another 
thing to execute. At the last meeting of the Glasgow Town Council 
the adoption of a plan prepared b Sir Joseph Paxton, with regard 
to the “Queen’s Park” (and modified by Mr. Carrick), was moved 
and seconded. The expense involved was £30,000; but the mover 
restricted himself to £16,000 for the present, and afterwards reduced 
his vote to £8,000. Mr. Martin proposed as an amendment that it 
was premature to come to any decision at present; and the amend- 
ment (to delay consideration of the subject till the first Thursday of 
December), was carried by a majority of twenty-two to fifteen. 

The inspectors’ reports of coal mines and collieries in the eastern and 
western districts of Scotland for the past year have just been issued. 
Mr. Alexander, inspector for the western district, reports that the 
year now ended has passed away without being marked by any ex- 
tensive strike or combination among the mining population. “Em- 
ployment genérally has been plentiful ; of late wages con advanced, 
particularly at the sale collieries, and the demand for labour con- 
tinues in favour of the employed. The number of collieries in 
operation for 1859 has been 216; the united output has been esti- 
mated at 5,700,000 tons, and the fatal accidents in and connected 
with these works during that period have been 44, resulting in the 
loss of 47 lives—41 men and 6 boys—15 of whom were strack down 
suddenly, in the midst of life and vigour, without a moment of time 
for reflection ; and 32 lingered after receiving their injuries for periods 
of time varying from five minutes to eight weeks: in some cases long 
enough to feel the wants of poverty, and the miseries resulting from 
their helpless and dependent condition. A schedule accompanying 
the report shows the nature of the accidents during the year as 
follows :—Explosions, 8 accidents and 10 deaths; falls of coal and 
roof, 24 accidents and 25 deaths ; from accidents in shafts, 10 deaths ; 
and under the head miscellaneous, 2 deaths. The proportion of 
deaths per million tons of coal raised was 8°2.—The mining school 
to which I referred in my last report, as then about to be established, 
was opened in one of the rooms of the Andersonian University, 
Glasgow, in November last. Judging from the attendance, and the 
peculiar circumstances under which many of the pupils are situated 
(out of 32, 25 are engaged at the mines, supporting themselves by 
their own efforts), it would be surprising UP trom among such a 
number of industrious workmen bent on self-improvement, a large 
proportion did not b qualitied gers, or otherwise failed to 
realise, in a t measure, the objects of their ambition. 

An invention relating to the application of rotatory pumps of any 
convenient and effective class for the purpose of exhausting or 
presen air, water, and vapours from steam engine con- 
densers has been provisionally specified by Mr. John Laird, of Port- 
Glasgow. It is preferred to use for this purpose rotatory or centri- 
fugal pumps, such as are known as Gwynne’s or Appold’s, but 








various forms or arrangements will answer the purpose, the pumps 
being driven by the engine itself, or by a separate mover. In this 
system of working condensers the ordinary air-pump is entirely 
dispensed with, and an extremely steady exhaustive action is main- 
tained in the condenser. In this way the exhausting apparatus may 
be situated at a distance from the engine, whilst the simplicity of 
the details reduces the first cost, and less power is required for 
working it than is the case with ordinary air-pumps. 








Iron-PLATED Sarps.—On Wednesday evening the Admiralty 
issued letters to the following iron shipbuilding firms, calling on 
them to send in tenders on or before the 5th of November for the 
construction of two iron-cased frigates, namely :—Messrs. Samuda, 
Messrs. Westwood, Baillie, Campbell and Co., and the Thames Yard 
Company, all of London; Messrs. Napier and Co., of Glasgow; 
Messrs. Laird, of Birkenhead; and Messrs. Palmer, of the Tyne. 
These two new ships are to be as nearly as possible similar to the 
Warrior, now im the course of building. The ship which it is 
intended to construct at Chatham Dockyard will also be of the 
same class. —Army and Navy Uazette. 

Fatat Bowser Exptosion.—On Friday, about 1 p.m., a serious 
catastrophe occurred at the w shop of the Lancashire and 
Yorkshire Railway Works, at Miles Platting, Manchester. It 
appeared that the hands employed in this department left off for 
dinner at twelve o'clock, the usual hour. The engine-driver (who 
also acts as fireman) had been to the boilers, and was going from 
them to start the engine when the boiler nearest to the engine-house 
burst with a terrible explosion, both ends giving way. The damage 
done is trivial; but unfortunately three men, named James Garner, 
fifty-two (storekeeper), Charles Mathews, twenty-eight (litter), and 
Henry Sutton, twenty-eight (iron-turner), who was sitting in the 
titting shop, were seriously injured by bruises and scalds, Mathews 
so much so that his life is despaired of. Garner's back is contused, 
and he is slightly scalded ; Sutton’s scalp is lacerated, and he has 
received some internal injuries; Mathews has received a compound 
fracture of the left thigh, and is also badly scalded. All the men 
were at once removed to the Royal Infirmary, where they are now 
lying. The boiler had only been in use about two years. 

A New Sicver Mine.—Mr. B. Poucel has just addressed a letter 
to the Academy of Sci " ing that an important deposit 
of silver has n discovered in the province of Catamarca, com- 
prised within the Argentine Confederation. The information was 
conveyed to him in a letter from Don Samuel Molina, governor of 
that province. He says :—* Latterly, the Ambato has opened its 
treasures to us. On this mountain, near the place called the manchado, 
a rich silver ore bas been found. Within a limitrd space, seventeen 
royal (principal) veins have been discovered; and from one of these, 
at a depth of 64 varas (about 17 fer t) we have extra ‘ted upwards of 
800 marks of silver out of 64 cwt. of ore. This is the only trial 
made as yet. Our population | as awakened from its apathy, and 
the siesta is neglected, in order to talk of the new min’s. I do not 
doubt but several of these veins will shortly be worked, since com- 
panies are forming at present for the purpose. We shail havea 
richer silver ore to offer European enterprise than even our copper 
ore."—To this letter M. Poucel adu:, that in Cata narca the copper 
mines already export 25,000 ewt. ot wetal avuualiy, there being 
three foundries with seven or eight reverberating furnaces each. 
Don Samuel Molina is himself the proprietor of extensive copper 
mines, producing two-fifths of the above quantity. The remainder 
are in the hands of an Englishman of the name of Lafo-se, All 
these mines, which are extremely rich, yield carbouates and 
oxides of copper, but more especially sulphurists, in such abundance, 
that the supply is secured for ages. The only drawback is t ie state 
of the roads, which are very bad; but daily efforts are being made 
to improve them, and the discovery of the new: silver mines will 
most certainly have a favourable effect in that respect. 

Acapemy or Sciences.—At the last sitting M. Leverrier gave 


the positions of the new teleseopie planet discovered at Washington 
by Mr. Ferguson, as follows :— 





Mean Time Washington, Rt. Ascension, Declination. 
«Sept. 15 9h. 39m. 14°28, 23h. 4m, 37°38, —3 dey. 22m, 56°88, 
» 16 8 2D 609 23 8 461 —3 29 «540 


He further observed, that if the planets lately discovered were 
classified according to the order of their publication, M. Chacornac’s 
planet would be the 59th, Mr. Ferguson's the 60th, and M. Gold- 
schmidt’s the 61st. He then informed the Academy that a 62ad 
—— according to a letter from M. Encke, had been discovered at 
erlin. M. Leverrier having communicated M, Chacornac’s dis- 
covery to M. Encke at Berlin on the 14th ult., Dr. Forster and 
M. Lesser, being informed of the fact by him, immediately sought 
out the new planet, and found one near the place where it was to be, 
which therefore they took to be M. Chacornac’s, But, on continuing 
their observations, they became aware that the elements of theirs did 
not coincide with those of the other, and consequently were forcibly 
led to the conclusion that their planet was a different one. The ele- 
ments of this 62nd planet are :—Mean longitude, 13 deg. 42m. 58s, ; 
anomaly,—16 deg. 24m. 33s.; eccentricity, 10 deg. 2m. 22s. ; longi- 
tude of perihelion, 30 deg. 9m. 31s. ; ditto of node, 126 deg. 26m. 59s. ; 
inclination, 2 deg. 11m. 35s.; daily motion, 646°109s.; logarithm of 
the semi-axis major, 0°493134.—The Minister of Public Instruction 
wrote to inform the Academy that M. Passot had sent a petition to 
the Emperor, praying that a commission might be appointed by 
the Academy to examine a paper already submitted to that body, 
“On the Law of the Variation of the Central Force in Planetary 
Movements,” and to request the Academy to give his Excellency 
some information on the matter. The secretary announced that the 
paper in question had already been examined, and that the report 
thereon would be forwarded to the minister.—M, Flourens commu- 
nicated a letter from Dr. Mottet, giving an account of the restoration 
of a fractured leg, under circumstances of peculiar difficulty. The 
fracture had been occasioned by a fall of stones on the limb; it was 
complex, and such that amputation presented peculiar difficulties ; 
still, notwithstanding gangrene and other untoward circumstances, 
the fracture, being reduced, was kept in its normal ition by a 
peculiar apparatus for the space of a year, at the end of which time 
the bone was completely regenerated, and the limb perfectly cured 
without any diminution in length.—Dr, Baudelocque presented a 
tient of his to the Academy—a soldier named Fieschella, who, 
aving been seized with typhus fever in the Crimea, lost the power of 
speech in consequence. On the Ist of September last, having been 
dumb for four years, he placed himself under the guidance of 
Dr. Baudelocque, who led in gradually curing him. The 
doctor also produced a young boy, born deaf and dumb, and who 
now can speak, and also hear a little.—Dr. Jeaucourt sent in a paper 
on the employment of chloroform. He states that whenever the act 
of breathing is continued regularly during inhalation, chloroformi- 
sation presents no danger; but’ that when this continuity is inter- 
rupted, either by the fault of the operator or the patient's, there may 
be danger. Hence he establishes the general maxim that to avoid 
all accidents in producing anesthesia, great care must be taken to 
cause an incessant renewal of the air contained in the lungs, until 
the sleep has begun. If until then breathing has been constantly 
oing on regularly, it will continue without interruption — 
IM. N. Joly and ch Musset communicated some farther experi- 
ments concerning spontaneous generation. The chief difficulty being 
that of obtaining air in a perfectly pure state, they endeavoured, in 
this series of experiments, to employ the gases enclosed in organised 
bodics, such as in the fish-bladders, cucurbitaceous plants, &c. 
Their process is too complicated to be here described; it will be 
sufficient to say that they obtained numerous bacteria, which seemed 
to have been spontaneously produced.—M. Paul Gervais wrote to 
announce that he had found fossil bones of the reindeer and cervus 
somonensis in. the pleistocene deposits of Languedoc. The reindeer 
corresponds to the cervus i and cervus priscus of some 
naturalists. —M. Moitessier mformed the Academy that a new 
mineral sp had been discovered at Montpellier. The water of 
this spring is at 95 deg. Fah., and contains considerable quantities of 
carbonic acid and lime, also some soda, chlorine, sulphuric acid, and 
other ingredients in less appreciable quantities, 
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WILLIAMS’ IMPROVEMENTS IN VENTILATION. 


PATENT DATED 29TH FeBRuARy, 1860. 
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H.AIMBAULT. 


Tus invention of Mr. William Williams’, of Merthyr Tydvil, | 
consists in constructing cast-iron cylinders or exhausters, having a | 
piston in each, somewhat similar to the ordinary blowing cylinders 
in common use, Each cylinder has at the top and bottom a suitable 
chamber fitted with air valves. In the up stroke of the piston, the 
air which is drawn into each cylinder is on the return stroke driven 
from it or expelled through the outlet valves. 

Two or more such exhausting cylinders and their apparatus may 
be employed together, and the inlet culvert is made to connect them 
together; the air exhausted or drawn up being discharged from each 
cylinder direct into the atmosphere. The inventor prefers to use 
light wrought-iron pistons, working in cylinders of large diameter, 
composed or built of a series of cast-iron rings ; and to admit the air 


from a common chamber, or a culvert connected with one side of each | shaft. 


cylinder, and discharge the air from the opposite side. And he works 
or gives motiou to the pistons by means of a single or double hori- 
zontal steam engine, through wheel and pinion gearing, and the 
crossheads by means of cranks; but any other or more convenient 
arrangement may of course be employed in direct connection with it, 
or as part of the apparatus. 

Instead of working the pistons of the air or exhausting cylinders 
by means of piston rods working through glands on the top side of 
such cylinders, either by means of a crosshead attached, and side 
rods connecting the crosshead with cranks working below each 
cylinder, the patentee prefers to mount the air or exhausting 


cylinders upon suitable framing, columns, or standards, and work the | 


piston by means of a rod through the lower cover, and place the 
— within the framing and beneath the air or exhausting 
cylinder, so that the engine may act direct upon the piston. Instead, 
however, of working the larger piston direct from the piston rod of 
the steam engine, the steam cylinder being at the bottom and within, 
whilst the air or exhausting cylinder is at the top of, and supported 
upon the framing, columns, or standards, he places the steam cy inder 
immediately beneath the air or exhausting cylinder, and works it as an 


inverted engine, with a crosshead working in guides, and communi- | 


cating motion to the piston of the air or exhausting cylinder by 

means of two piston rods, one on either side of the steam cylinder, 

connected to each end of the crosshead; a connecting rod working 

from the centre of the crosshead on to a crank, the shaft be'ng sup- 

omen in bearings upon the main sole plate, and having a fiy- wheel 
eyed on to each end. 

‘ig. 1 is a side elevational view of an improved ventilating appa- 
ratus; Fig. 2 is a plan view; Fig. 3 is a sectional elevation taken 
through the culvert and vertical delivery pipe leading from the up- 
cast shaft and one of the exhausting cylinders ; Fig. 4 is a sectional 
elevation of the apparatus taken on the line ab, cd, ¢/, in the plan 
Fig. 2. The same letters of reference are employed in these several 
tigures to denote like or corresponding parts. 

A, A, are the cast-iron cylinders or exhausters, which are made in 
pieces with wrought-iron pistons B, B. At the top and bottom of 
each cylinder are the chambers C, C, &c.; each of such chambers is 
provided with two sets of valves; one set D, D, &., through which 
the air enters each cylinder, and another set E, E, &c., opening out- 
wards from the cylinder, and by means of which the air is dis- 
charged; F, F, are wrought-iron cases or chambers, by means of 
which the air is supplied to the top and bottom inlet valves of each 
cylinder; G is the vertical air delivery pipe leading from the culvert 
from the upcast shaft, and through which, when the apparatus is at 
work, the air passes and enters the cylinder through the lower inlet 
valves during the upstroke of the piston, while the air above the 
piston is at the same time being expelled through the top set of dis- 
charge valves E, E, &c., and vice versé during the down stroke. 

The exhausting apparatus is, according to this arrangement, 
worked by a pair of horizontal cylinder engines I, 1, communicating 
motion by means of the connecting rods M, M, and half cranks 
N, N, to the spur pinion K, keyed upon the shaft O, by means of 
which the motion is transmitted to the intermediate shaft P through 
the spur wheel Q, and under the cylinders are fixed the two hori- 
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zontal shafts P!, P', to which are attached the cranks R, R, and the 
half crank R', R', set at right angles to one another, and working 
the pistons of the exhausting cylinders by means of the connecting 
rods 8, 8, &c. (which for lightness of construction may be formed of 
a wrought-iron plate of a suitable taper form, each of the edges 
thereof being secured between two angle iron plates) attached to 
the crossh T, T, and working in suitable vertical guides formed 
in the standards V, Vv, &c., on each side of the cylinders A, A; W, W, 
&c. are the two piston rods attached to each crosshead, and working 
through suitable glands on the tops of the cylinders A, A. 

By the arr t and disposition of parts of this invention as 
above described, Mr. Williams states that he is enabled to insure a 
constant and uniform discharge of the air thus pumped from the 








Procress or CALIFORNIA.—Recent official statistics to hand 
from California show that that important portion of the Great 
Republic possesses within itself solid and enduring elements of 
national greatness and prosperity, quite independent of its stores of 
the precious metals. The population of the State was, at the com- 
mencement of last year, nearly 400,000, as compared with 224,500 

| in 1852; and, assuming that the previous annual rate of increase 
has been maintained, it cannot be now far short of 450,000. The 
grain required for the consumption of this considerable accumulation 
of human beings is now pretty well produced in the State, although 
| five or six years ago the case was very different. Thus, while in 
| 1854, 217,769 barrels of flour, 86,000 bushels of wheat, 129,600 
bushels of barley, 25,900 bushels of oats, and 15,000 bushels of 
maize were imported; in 1858 these totals had fallen to 22,084 
barrels of flour, 31,100 bushels of wheat, and 18,700 bushels of 
maize. California now also exportsjconsiderable quantities of grain, 
having sent abroad 175,640 bushels of barley, 34,100 bushels of oats, 
| and 16,330 barrels of flour in 1858. The estimated yield of grain 
| in the State in 1858 was as follows :— 





| Yield in Yield in. 
Produce Acres. Bush's. Produce, Acres, Bush's. 
yheat.. .. 186,200 .. 3,563,000 | Beans ee 6,335 .. 158,571 
Barley e- 236,500 .. 5,410,000 | Peas .. .. 1.387 .. 41,929 
| Oats .. .. 48,700 .. 1,386,000 | Potatoes .. 15,888 1,465, 239 
| Indian Corn 13,200 ., 630,000 | Sweet Potatoes 439 .. 78,630 
Rye .. .. 1,640 .. 41,250 Tons. 
Buck Wheat 862 .. 22,360 | Hay _ _ 170,000 


It will be observed that the average yield per acre was of wheat, 19 
| bushels; barley, 23 bushels; oats, 30 bushels; Indian corn, 48 
bushels; rye, 25 bushels; beans, 25 bushels; peas, 30 bushels; and 
potatoes, 92 bushels. In the county of Napa as much as 80 bushels 
| of wheat, 110 bushels of barley, and 135 bushels of oats have been 
| grown per acre. Attention has also been turned to the growth of 
| grapes, with a view to the production of wine; and experiments 
| have also been made with encouraging results in the culture of 
cotton, tobacco, and the sugar-cane. The progress made in vine- 
growing is shown by the fact that there were in cultivation, in 1856, 
1,540,134 vines; in 1857, 2,265,062; and in 1858, 3,954,548, the 
reater part being in the county of Los Angeles, where upwards of 
$50,000 allons of wine (to say nothing of brandy) are now turned 
out yearly, ‘The success which has attended the rearing of sheep 
and cattle is another hopeful feature in Californian prospects. The 
Governor estimated the number of sheep in the State, in 1858, at 
650,000; the cattle at 814,600; the horses at 160,800; the mules at 
20,500; and the pigs at 151,000. The chief cattle raising districts 
are to the south; several importations of Merino sheep have taken 
= from Australia, and some Merino, Southdown, and Leicester 
| have been sent from Vancouver's Island. The large French Merino 
has also been imported. To sum up, the taxable property of the 
State was assessed, in 1856, at £22,691,600; in 1857, at 26,361,254 ; 
| and in 1858, at £24,791,175. There is evidently, if she is blessed 
| with an industrious, virtuous, and well-governed population, a great 
future in store for California. 


WALKER’S IMPROVEMENTS IN WINDING 
MACHINERY, &c. 
PATENT DATED 28TH Fesrvuary, 1860. 


Tae object of this apparatus, patented by Mr. Robert Walker, of 
Eccleston, near Prescot, is to prevent accidents arising from over- 
winding or raising the cage or other article to be wound too high. 
The apparatus consists of a self-acting hook connected above to the 
winding rope or chain, and below to the cage or other article to be 
raised. If the cage should be raised until the hook comes on the 
head-gear pulley, the connection between the cage and the hook 
opens, a spring catch forming part of the hook, and liberates the 
cage, which is then caught by retaining palls or other apparatus of 
the usual construction; or the cage can be liberated by a spring 
catch coming against a projection attached to the head gear of the 
pit or other fixture. 





I) A 


Fig. 1 is a front elevation, and Fig. 2 a side view, of one of the 
self-acting disengaging hooks; Figs. 3 and 4 are similar views of 
another mode of constructing the hooks; Figs. 5 and 6 are two 
views of part of a 0 head, showing the mode of applying the hook 
to the cage of a colliery. In Figs. 1 and 2, a is the body of the hook, 
which is suspended by the swivel bridlg 4 to the winding rope or 
chain c, shown in Figs. 5 and 6; this winding rope or chain passes 
in the usual manner over the head-gear pulley d. The cage e is 
connected to the hook a by the bridle /, furnished with an anti-fric- 
tion bowl g; this bridle is made with two eyes for the chains to 
which the cage is suspended; to the hook a is hinged the catch A, 
which forms a portion of the hook; to this catch are forged the 
projections A', which are acted upon by the spring i fixed to the 
| shank of the hook a; this spring holds the catch A closed. To the 
other side of the shank of the hook a is fixed the bracket j, which 
serves to hold the hook a from the head-gear pulley d when required, 
as shown by dotted lines in Fig. 5. The mode of action is as 
follows:—When the cage e is rising, the bridle hangs in the hook 
a, and the catch A is closed by the spring i, as shown in Figs. 1 and 
5; but if, owing to the neglect of the engine driver, or from any 
other cause, the cage should be raised until the bracket j, fixed to 
the shank of the hook a, comes against the head-gear pulley d, as 
shown by dotted lines in Fig. 5, then the anti-friction bowl g in the 
bridle f, bearing on the catch A, causes the catch to open and to dis- 
engage the cage from the hook ; when the cage is thus disconnected 
from the hook it is caught by the retaining palls /, shown in Fig. 
6, or by any other suitable apparatus, whereby it is prevented 
descending the pit. By means of this apparatus the accidents 
arising from overwinding or drawing the cage over the head-gear 
pulley are avoided. 

Figs. 3 and 4 . op a modification of these self-acting disen- 
gaging hooks; in this case the lower end of the spring catch m fits 
in a hole in the hook a, and to the upper part of the catch m is 
fixed the projection j, answering the I py of the bracket j, in 
Fig. 1. When the cage has been raised until the projection j comes 
against the head-gear pulley d, the hook a is held in a slanting posi- 
tion, as shown by the dotted lines in Fig. 5, and the anti-friction 
bowl g in the bridle / is thus at liberty to drop out of the hook a 
, ory the cage, which is caught by the retaining palls, as before 

lescribed. 








Tue orbits of the 59 asteroids that have been discovered revolving 
between Mars and Jupiter, are so interlocked with each other that, 
if they are represented by iron hoops, the whole could be suspended 
by any one. 

WE mentioned in our last number that the directors of the 
North-Eastern Railway Company had let the contract for form- 
ing the Lancaster Valley Railway, but they had not decided upon 
the Middlesbro’ and Gainsbro’ contract. At a meeting held at 
York, on the 19th instant, the contract for making this railway 
was let to Mr. Richard Cail, of Newcastle-upon-Tyne. 

Tue Carruness Steam CarriaAGe.—Lord Caithness has desired 
us to state that his steam carriage was made by Mr. Thomas 
Rickett, of the Castle Foundry, Buckingham. We stated last week 
that the carriage was builé by Messrs. Rickett and Hayes, of 
Watling Works. This was an error, that firm having been for 
some time dissolved. Lord Caithness adds, “that Mr. Rickett was 
the inventor of the engine, and that he deserves Breat praise for the 
way in which he has worked out his invention.” We have, during 
the last week or two, received a great number of inquiries respecting 
this engine, and Mr. Rickett has informed us that the rice varies 
from £180 to £200; that they have 3} in. cylinders, 7 in. stroke, 
8 ft. 6 in. wheels, are designed to carry three persons in front, with 
fireman behind, at a rate of ten miles per hour (and on a hard, smooth 
road, much faster). They have 40 ft. of heating surface; the shell 
of the boiler is with iron tubes, and when full loaded they 
weigh 2} tons. Mr. Rickett will, no doubt, be very happy to afford 
every information that may be desired by those of our readers who 
take an interest in the subject. 

















Nov. 2, 1860. 
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TO CORRESPONDENTS. 


*,* Volume IX. Tue ENGINEER, bound in cloth, is now ready, Price 18s. 
‘Covers for binding the volumes can be had from the publisher, price 2s. 6d. 
each. 


Such answers, 
querist in most cases L which, we are sure our 
ee eo SS cn could bo extateh as eouth 00 pacts from te 
column. 


. H. (Stockport).—After obtaining the warrant, you must go for the great 
ben Sar sesont enust be eonled wikia thoes onthe of tha date @f the 


warrant. 

A Youne Enainzer.—We will see what can be done in the matter you name, 
but we are doubtful whether the manufacturer would consent. 

W. S. (Holyhead).— Will you describe its good points? It is indeed difficult to 
advise how to deal with such matters. 





CINDER WASHING. 
(To the Editor of The Engineer.) 
—Can any of your correspondents inform me where the 
aes and best chi is to be obtained for washing cinders, so that the 
clinkers and refuse may be at once separated from the small coke and un- 
burnt coal ? CLINKER. 











ENDLESS CHAIN BOATS. 
(To the Editor of The Engineer.) 


could occur were it an effect of ” On the other hand it is 
at ion ieee ae t on the retina, the latter becomes 
fatigued, tive. 


and consequently less 
In looking over these two tions there is one point which stands out 
with some degree of p and lends itself very conveniently for 
discussion — this is the q ion of I must 


first — that 
fatigue implies imperfecti for it does not seem to me that the fatigue 
which a muscle or nerve undergoes by over-exertion or excitement can in 

way be considered as the result of imperfection. 

“Ses of the princi ———— ics in connection —_ ~ iy oe 
gradually exce| ler very great excitement, an a e 
rapidity of ite ts airostly in proportion to the amount of exercise 
contributing to its development. If we examine the point at issue, we 
shall find that the eye uires the property of seeing complementary 
colours only after atime. It is —— that the original colour should 
have impressed itself well on the retina ; it is that the excitement 
of the nerve should be continued for some time, the effect we are 
discussing can be observed. This is just the condition of fatigue. 
Again, a muscle or nerve does not imm ly recover itself ; 
its return to its original state is equally I my Look at the sun, or a 
strong light, for an t, and then lightly close the eyelid. An im; ion 
of the sun will be seen the reverse of what it was before—a dark disc on a 
light ground, because the light passing through the semi-transparent lid, 
and falling on the retina, excites its parts in proportion to their capability 
of receiving the impression ; and as the centre of it has been subjected to 
great excitement, it is fatigued or less itive, and, therefore, does not 
acknowledge the influence of the feeble light which is now acting on it. 
Entirely shut out the light by placing the hands before the eyes, and an 
impression of the sun will again be seen, but in its original state, thus 
proving that the excitement still remains, and it will be some time before it 
returns to its normal condition. Another way of witnessing the same effect 
is by at ing to read immediately after looking at a strong light : 








S1r,—Would any of your readers be so good as to let me know th = 
the medium of Tue Enoinzer, where I could get any particulars of 
endless chain boats for use on canals? Sour LANCASHIRE. 


BLASTING POWDER. 
(To the Editor of The Engineer.) 

§S1r,—I shall feel obli; to you, or any of your readers, if you, or they, 
can inform me where the patent lasting wader is made, which is nearly 
smokeless, and must be very advantageous for tunneling. It was made by 
the Maresfield Gunpowder Works, Uckfield, Sussex ; but I am given to un- 
derstand this firm has ceased to exist. c. V. 8. 

Swansea, 30th October, 1860. 


COAL-BURNING LOCOMOTIVES. 
(To the Editor of The Engineer.) 
SiR—Your number of the 26th inst. contains a leading article on the im- 
ro ts in | tives, in which you state that “‘ the efficient and per- 
fect use of coal in | tives is not g lly attained.” I agree with you 
that it is not generally attained, but we must give credit for the many 
praiseworthy attempts that have been made to obtain so very desirable a 


result, 

Should you have an opportunity of seeing the plan adopted by Mr. Wil- 
son, at Worcester, you may probably agree with me in ei | that it leaves 
little to be desired. The smoke is perfectly consumed, the weight of 
coals used does not exceed the weight of coke that would be required for 
the work done. THOMAS SNOWDON, 

Tees-side Ironworks, Middlesbro’-on-Tees, 

20th October, 1860, 


> . 
STEEL-PLATED SHIPS. 
(To the Editor of The Bngineer.) 

S1r,—In your last week’s number I noticed a letter on “ Armour-clad 
Ships,” from M. B.—should have been W. H.—Bartholomew, in which he 
prop se-hardened p! . I should like to know how he would fix 
them on the vessel’s sides, or how these steel plates would be fixed. I have 
come to the conclusion that they would be bolted on either with rivet or 
countersunk-headed bolts ; the bolts to go through the ship’s sides, and be 
fastened inside with a nut and pin. If so, they will resemble boiler plates, 
Let us su two vessels Poin out to sea, one clad with steel or case- 
hardened p , the other wi agg lag nee yee ater used by 
our boilermakers, but much thicker. ter being at sea a short time they 
part company; the iron-clad ship meets with an ugly customer, but away 
they go, hammer and tongs, and after a good peppering she sheers off, and 
she looks a pretty object, dented and blistered. We will leave her and have 
a look at the other. She falls in with a brush, bi 
speak of. After a few shots they part, and she seems all ht. 
No blisters, no dents, one or two stays gone, but nothing to speak of. In 
the course of the night, however, they are overtaken by a heavy gale, and 
they roll and pitch, with their bull-dogs in and ports shut close. e iron 
vessel is all right, but the steel one leaks. They weather the gale and get 
safe into port. Upon inspecting the ships we find that the steel plates are 
broken, and that is the cause of the leaking. One or two shots h ned to 
hit the bolt heads, and some hit near the bolts, which jarred the plates and 
caused them to crack from hole to hole; the plates being brittle they 
broke and did not blister. The iron-plated vessels, although dented after a 
few shots hit them in the same place, can be straightened and put right 


iD. 

I have read the account of Nelson’s battles, and read of shots coming in 
and depriving some poor fellow of the number of his mess; but never read 
of another ball coming through the same hole. Cc. A. M, 


STONE-DRESSING MACHINERY. 
(To the Editor of The Engineer.) 

S1r,—My chief reason for asking Mr. Schiele for a egy | OE of a day’s 
work performed by his machine, &c., was simply because I felt assured that 
had ever he tried it himself before describing it he would have, at ieast, let 
alone the stone-dressing and kept to the mixing ; but as it is he admits he 
has not yet tried it, and I would advise him not to doso upon this principle, 
for he will undoubtedly meet with disappointment. 

In the first — he says that it does not require a skilled workman to 

le the too! Now, any person that is acquainted with stone-hewing 
nows that when a few inches are to be taken off the surface of a stone, 














ut no 


test advantage, 
80 as to make a large piece fly off. Now the very idea of requiring water to 
lay the dust, or to keep the tools from heating, is simply absurd, for if 
there were any number of different machines at work, and the person had 
to choose the best machine, let him examine the chips and select the one 
which produces least dust, for while a tool is producing dust that tool is 
always in dead contact with the stone, as on a grindstone, and is theref: 


loss of sensitiveness of a part of the retina is at once rendered evident. 
ese things to me seem to point to fatigue, and this is all lam attempt- 
ing to defend, as I do not clearly understand the idea of the accommodating 
power similar to that of the pupil (the latter acting by its mechanically ad- 
mitting more or less of the light), and, therefore, lam unable to discuss 
that view. ’ 

With regard to the three kinds of nerve points proposed b; You ig, Which 
should appreciate violet, age and red respectively, ‘‘ E. H.” will agree 
with me that this can only hold as long as the three colours named 
continue to maintain their stan as primary colours, that is, definite, 
distinct, and together all that is required to form white light. I n 
scarcely state that, on closely studying the spectrum, it will be found ex- 
ceedingly difficult to fix on any three or more rays, be they violet, green, 
and red, or blue, yellow, and red, and say that they constitute the primary 
colours of the spectrum. It to consist rather of a perfect and 
gradually-rising series, from the least to the most refrangible ; to be a beau- 
tiful and ever-varying coloured band from the heat rays on the one hand, 
to the actinic on the other. If we endeavour to build up this spectrum 
by a combination of artificial-coloured lights, how very different is the 

ect ! It is only necessary to take any two, and examine them, to be 
satisfied with the result. 

Take, for instance, the yellow light produced by the burning of common 
salt. This gives a perfectly homogeneous ray, which takes up its place in 
the spectrum, and forms a brilliant narrow band, where the ? aap 4 rays are 
always found, and never does it deviate from that position ; it will not 
unite with a blue light to form green, and then occupy the space where the 
greens are found, neither will it amalgamate with a red to form an orange. 
The different shades of m, orange, or any other colour, are as distinct 
and primary as the yellow. I agree that, by mixing together different 
colours as pigments, we produce a tint which to the eye is intermediate 
between the two ; but we must appeal to the retina for an explanation of 
this ; they do not actually produce the intermediate ray. This is foreign to 
the present question, and I cannot now go into it. It is true we are in 
the habit of speaking of the three colours of light, and, for the 
sake of convenience, it is often advisable to do so; and it was for this reason 
that I alluded to them in my former paper, and adopted the red, yellow, 
and blue, because they me ly in the explanation. 

Exception is taken to my calling white the complementary colour to 
black. The definition given of a complementary colour in the letter before 
me is, ‘ that which, with a given colour, makes white.” I adopt this 
definition, Black is the absence of colour, therefore it requires all the 
colours to make white, White might, therefore, be considered the com- 

lementary of black. It is true this term is — applied to colours, 
But in illustrating a — in which black bears the same relation to 
white that green does to red, which is the case in the present instance, and 
in the absence of a better word to convey my meaning, I believe I was 
justified in using the word ‘‘ complementary.” 

Woolwich, Nov, 1st, 1860. E, 0. Brown. 





SLIDE VALVES. 
(To the Bditor of The Bngineer.) 


Sir,—Having seen in your paper of the 12th inst., 
a question signed‘ Alpha,” and in the following paper 
two answers to this question, which do not explain the 
case very clearly, I should feel obliged if you would 
insert the following lines in your paper. 

We will suppose A E B H the circle in which the 
crank pin moves; C EC H =r the crank after hav- 
ing moved the same angle B C E = A C H = din both 
strokes; E F = H T = 1 the connecting-rod in its 
resp. positions ; G and D the highest and lowest posi- 
tions of the cross-head pin. 

It is necessary to show that D F is not equal to G T; 
and to do this we must first know C F and G T, which 
we may find trigonometrically out of the two triangles 
ECFand CHT, in both of whieh there are known 
two sides (resp. E C and E F,C H and H J), and the 
o— (resp. EC F and H C I) opposite to one of the 
sides. 

The thesis of trigonometry that we must use is, that 
when a 6 c form the three sides of a triangle, and A BC 
the angles opposite to the cor ding sides, there is 


a@ = C2 + &—26Cccos.A 
or e—26ccos.A=ai+C 
or c2—2 6c cos, A + C? cos. 2A = a? + C2 + C2 cos. 2A = ag + C2(1 + cos.gA 
¢—Ccos. A= + /a2—C sin. 2A 
¢=Ccos. A + / at — Cain, 2A 











and 


lirati 





wearing away fast. On the other hand, when chips are produced it is a 
proof that the stone is starting before the tool, which saves it from being 
ground away so quickly. Let Mr. Schiele try his machine as he p 
at, say, 100 revolutions, and he will find after running over a stone the 
result will be something similar to grinding, that is, the tools will be more 
cut up than the stone; every mason knows that it is ni to keep 
turning his chisel to keep it pone ay Schiele has not even this advan 
But admitting that this is a workable thing, the very idea of propping the 
stone + pee a truck, and having to turn it every time and adjust it, would 
of itself cause so much delay that when night came I am afraid the day’s 
work would be too little; for I have known a single cut run thro’ 
7 ft. long by 3 ft. deep, dividing it in two, in eighteen minutes. 
was a aa day’s work ; and the greatest quantity of super feet of pave- 
ment ever I knew to be dressed in one day was 1,150, by four machines; 
although I have known 500 ft. of good quality to be dressed by one ma- 
chine, all of which had rigidly fixed tools ; and I think if Mr. Schiele were 
to see them at work he would soon alter his present idea of stone-dressing, 
and instead of £10 he would find that £100 would be not any too much, and 
it would require this last sum to fit up his revolving axle with tools, for 
every tool must have a mechanical contrivance to level it while at work, 
and also to shorten or lengthen it, as it wears more or less than the one 
next it, for a stone is not to be dressed by a number of tools working on it 
by chance, any more than a piece of iron, and one finishing tool is about as 
much as any man can attend to, even when fitted with a tangent screw to level 
it, and an elevating screw to give it the proper angle ae it wears ; both of 
which can be done when the machine is working, just as if the tool were in 
a mason’s hand. But I am afraid that even if a machine were made to 
peg omy ag e aotiaen. cue would have something to do to get a mason 
» one ordering a machine, G i HUNTER. 
Coleford, October 20th, 1860, —— 


COLOUR VISION. 

(To the Editor of The Engineer.) 
_ SR,—Allow me to say a few words more on the question of colour vision, 
p= Hf to a letter which appeared in your last, by “ E. H.,” on the same 
With respect to the part played by the retina, we have now before us two 
propositions, both of which are purely theoretical ; and, in the absence of 
actual experiment, we must rest satisfied with the more reasonable of the 
Rs yy the ng wren Aad my last, “ E. H.” must understand 
that a purely philosop! spirit, and because it appears to 
ive aarry greater weight than those suggested by him. ‘ 
Pe apa thinking that the individual parts of the retina are 

actin; tranamitting impressions 

differ as to effect of light on these portions. 








In apy to the diagram we must substitute r instead of C, J instead 
of a, and a instead of A, in the up stroke ; and 180° — a instead of A in the 
down stroke. 

We get then for the up stroke 


CF=recos.a + /i2—? sin. 2 
and for the down stroke 
CT = rcos. (180 —a) + fF —7 sin. {180 — a) 
or 
C T=—recos.a t+ /F®—P sin. 2a 
Further 
DF=DC—CF=(r+l)—rcos.a t J@— r? sin, % 


GT=AT—AG=AC+CT—AG=r—rcos.at /@—rsin. a—l 

These two values are not equal, as may be seen ; and the difference will 
be the more remarkable, as / is short in proportion to r. 

The meaning of these two formula is, that the length of travel of the 
piston for equal angles of the crank is not the same in both strokes. With 
the eccentric it is the same, because it is a crank in which the diameter is 
larger than the radius of the crank, and therefore the valve does not strike 
= A steam the same time from the beginning of the motion in both 
strokes. 

By combining these two faults, the result may be as surprisi 
case of your correspondent ‘‘ Alpha,” the more so as he says h 
the connecting-rod is rather short. 

In answer to a remark of your correspondent “‘ A Working Engineer,” 
who is of the humble opinion that the cause of all these defects is only the 
eccentric, I must add, that it works in the same way as the crank, as I have 
shown, and according to the same mathematical laws ; and the only way to 
prevent defects is to make the connecting-rod of a sufficient length in pro- 
portion to the radius of the crank. A GERMAN ENGINEER. 

Manchester, October 24th, 1860. 
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Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mr. Baanenn Lousen; oD ar te 
communications to be addressed to the Editor of Tum ENGINEBR, 163, Strand, 
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IMPROVEMENTS IN LOCOMOTIVES. 


WE stated that the elements of locomotive practice 
obviously open for improvement, were, chiefly, the treatment 
of coal as fuel, the ing and superheating of steam, and 
the heating of the feed-water. Having briefly adverted to 
the first point—the combustion of coal without smoke, 
which, by the way, has elicited some correspondence in our 
pages, to which we may afterwards recur—we have next to 
entertain the treatment of the steam, and to say that the 
benefit derivable from the so-called superheating of steam 
is to be ascribed chiefly to the drying of steam: conse- 
quently, where there is no moisture, there is little 
advantage in exposing the steam to a superheating process, 
except where a considerable degree of expansion is adopted. 
It has many years ago been demonstrated that there are 
natural limits imposed on the practice of useful expansive 
working in unprotected qiaien, by the condensation of 
steam as it is admitted into the cylinders; the proportion 
of steam, &c,, condensed is an increasing quantity, in- 
creasing with the increased degree of expansion attempted 
to be worked, Thus there is a point, very soon reached, 
where the extra economy of steam by extra expansive 
working is neutralised by the extra loss by condensation ; 
this great fact in steam practice, first announced eight 
years ago, is now so thoroughly established, that it is 
needless to dwell upon the evidence in its support. The 
point at which in practice, both locomotive and marine, the 

in ceases, appears to be arrived at when the steam is cut 
off at half stroke; and it must be admitted as something 
remarkable at this day that such an obstacle to the exten- 
sion of the benefits of expansion should be sapposed to 
remain in our engineering practice, or even its existence 
disputed in the face of the evident advantages derived 
from the superior practice of Cornish pumping engines. 

We have affirmed that the superheating of steam is not 
materially desirable, except for purposes of extensive 
expansion ; bat in these circumstances it is an essential 
condition, and it is necessary that it be effected, either 
by jacketing the cylinders by steam or superior pressure, 
and therefore of higher temperature, or by submitting the 
steam to an independent process of superheating prior to 
its admission to the epilator ¢ and we do not hesitate to 
say that the latter must be considered the superior process, 
for the reason that by its employment the steam is initiated 
in the cylinder in its best condition, whereas by the former 
the superheating of the steam is only commenced when it 
enters the cylinder, and continued to the end of the stroke, 
It is better, in short, that the steam should commence its 
duty in the cylinder with its full stock of supplementary 
heat, to be advantageously available for the whole of the 
stroke, than that it should receive the additional heat by 
instalments — in the course of the stroke, 

If we mistake not, we have the authority of Professor 
Rankine in support of our preference for steam previously 
superheated ; and there is no doubt of the ter con- 
venience of the process in practice. It is well to bear in 
mind the distinction between drying and superheating 
steam. The drying of steam is a process by which water 
or moisture suspen in the steam, however it may have 
got there, is evaporated, and the whole steam is presented 
tothe cylinder in its normal state of saturation, neither 
wet nor superheated. Where steam is not to be worked 
with any material degree of expansion in a protected 
cylinder, the superheating is probably superfluous. But 
where it is to be considerably expanded, the advanced 
stage of superheating is to be adopted. Now, in locomo- 
tive engines there is, for various reasons, frequently an 
element of water in the steam, carried over by it from the 
boiler to the cylinder, in some cases because the steam 
room in the boiler is injuriously small, and the water is 
lifted by the rising steam into the steam space, and thence 
into the steam pipe. But much more frequently the 
priming of water with the steam into the pipes and 
cylinders is to be abscribed to the animal or vegetable 
impurities in the water, which excite the priming of water 
in an extraordinary degree. It may not ap obvious, 
at first sight, why the foulness of water should so manifest 
itself; but the fact is that it does so, and this constitutes 
one of the strongest inducements to maintain a supply of 
pure, or at all events clean, water in the tender. The pro- 
portion of water primed over in this way may vary from 
five to twenty, or even thirty, per cent. of the whole water 
consumed from the boiler, and there can be no doubt of the 
importance of any provision for effectually reclaiming the 
dissipated water, and cither to restore it to the boiler by 
a judicious system of drainage in the steam pipes, or to 
evaporate it from the pipes before it reaches the cylinders, 
The great difficulty hitherto experienced in practically per- 
forming this important process in locomotives is to be 
found in the very great extent of surface of pipe or other 
thoroughfare containing the steam needed to Ee canard 
for the absorption of the desiderated quantity of heat ; and 
there is no doubt that we must look for the fulfilment of 
the object in a satisfactory manner to some process of in- 
creasing the —— of the heating surface, so as to 
enable engineers to effect their purpose with a less extent 
of surface, and consequently simpler means, A steam pipe 
arranged in coils, for example, appears to be gore effective 
for absorbing heat than a straight pipe of the same length, 
probably because a centrifugal action is induced ; the heli- 
cal, or spiral, form has often been proposed for flue-tubes, 
and experiments appear to show that whatever may be 
the practical objections otherwise to coiled flue-tubes, each 
unit of surface increased efficiency. Engineers 
may work out the idea in their own way; but we believe 
the proper course for improvement is in the direction sug- 
gested above. ‘The saving of fuel effected by superheating 
processes is, as may be apprehended, very various. In 
the Woolwich steamers, for example, we are informed that 
by means of the superheating process the daily consump- 
tion of coal has been reduced from twenty-seven sacks to 
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twenty sacks. If this be so, though we confess the statement 
requires confirmation, a saving of twenty-six cent. is 
to be reckoned as the result of the superheating process. 
In other cases, the reports of the saving effected in this 
way are less assuring. We doubt not the variety in the 
evidence on the subject is to be traced to a variety in the 
conditions of the boiler and the engine. 

An objection to saperheating steam which readily occurs 
to practieal men is to be found in the difficulty of preserv- 
ing the cylinders and pistons in good order. But enginecrs 
have to make up their minds to improve their details, to 
substitute metallic or other packing for hemp, to lighten 
the working parts, to balance pressuyes and strains hitherto 
unbalanced, to discover, if needful, a labricating medium to 
supersede tallow and oil, to do what every man of business 
does when he wants to work a new and superior source of 
income. ‘To say that cylinders are cut up in consequetice 
of the use of superheated steam is only to acknowledge 
that a new condition of the working medium involves a 
revised order of contrivances and details. ‘lo represent the 
failure of cylinders, as ordinarily —* as an obstacle to 
the use of superheated steam is only to assume that we 
know all that can be done, as well as what cannot be done, 
which sensible men know is an assumption not to be sus- 
tained. Next week we shall resume the consideration of 
our subject. 


SUSPENSION BRIDGES, 

THE paper on the Niagara Suspension Bridge which 
Mr. Barlow has put forth, and which will be found on 
another page, although it will, by no means, be generally 
received as a final settlement of the merits of that structure, 
cannot fail to secure the careful attention of bridge 
engineers. Mr. Barlow has set about the investigation 
of the subject in a very proper manner. Confused by the 
various opinions which English engineers have come to 
hold in referenee to the Niagara Bridge, he has taken the 
pains to go to America and examine it for himself, that he 
may have the evidence of his own eyes to proceed upon in 
carrying on the discussion which was commenced at 
Oxford, and which is now less likely than ever to reach a 
speedy conclusion. 

Engineering opinions concerning this bridge are certainly 
of a most conflicting kind—more so than ever since Mr. 
Barlow has visited it. He alleges that on his first arrival 
at the — he placed his eye on a level with the platform, 
standing off from the bridge, but could detect selther wave 
nor vibration as train after train passed over it. He then 
stood, he says, upon the road platform, and afterwards upon 
the railway platform, and found no more undulation or 
vibration as the train crossed it than is felt on an ordinary 
suspension bridge from a horse walking over it. Even 
when, on his second visit to the bridge, he observed the 
deflection by means of a level, he found that on the passage 
of an ordinary passenger train it was but 41 of a foot— 
including both the amount of the wave, and the deflection 
resulting from the elongation of the cable. The train was 
estimated to weigh 80 tons, and the deflection from the 
extension of the cable he took to be *182 of a fvot. He 
therefore considers it clear that the depth of the wave, or 
the distortion of the cable from its original figure, could not 
have exceeded 3 in, (in a length of 821 ft.) ; and concludes 
from this ‘that no suspension bridge has failed from any 
undulation produced by a passing load, but either from 
actual insufficiency of section of metal in the cables, or from 
undulation produced by the action of a hurricane.” Now, 
if the figures given by Mr. Barlow could be relied upon, 
we should have the conditions of the suspension bridge 

uestion brought to a certain extent within our grasp. 
tis true that an 80-ton train is no great weight to place 
upon a structure which contains between its two towers 
1,000 tons of material—600 tons of wood, and 400 tons of 
iron; nor is the passage of such a train, ata = of only 
three or four miles an hour, any great test to which to sub- 


ject it. Nevertheless, even such an experiment as this should 


afford useful data for the purposes of this discussion. But 
we know not how to accept implicitly Mr. Barlow’s 
figures. We are forbidden to do so, not because they 
contradict a general impression which had become pre- 
valent among engineers before he undertook his investiga- 
tion, but because other engineers who, like him, have made 
the matter a special subject of inquiry, still affirm that, 
whatever he may have seen, they have witnessed deflections 
enormously greater than those which he records. We have 

n assured by an engineer of distinction, since Mr. 
Barlow’s pamphlet has appeared, that he has more than 
once witnessed depressions, not of ‘41 of a foot only, but of 
2 ft., and even of more than that. And, unfortunately, 
opposing evidence of this kind does not the power 
to convince us; the most that it can do is to produce a 
neutral state of mind which is by no means favourable to 
the settlement of such a question as that before us. Letus 
hope that this part of the subject—which, as it relates 
solely to mere matters of fact, requires nothing but careful 
and repeated observation to place it altogether beyond 
doubt—will not fail to receive further elucidation without 
delay. It is the vital point of the whole discussicn; no 
theorising can compensate for the want of settled and 
unassailable data respecting it. 

Bat whatever doubt may exist in reference to the merits 
of this particular suspension-bridge, there cannot, we 
think, be sufficient reason to question the suitability of 
suspension-bridges for railway as well as for many other 
purposes. ‘Khe employment of “ wire” in their con- 
struction has not only greatly facilitated their erection, but 
has likewise increased their strength, weight for weight, 
and at the same time diminished their cost. In wire con- 
structions the total strength of the material employed may 
be turned to account. The wire is subject to no pone 
weakening processes as the plates of tubular and other 
plate bridges have to undergo for riveting purposes. It is 
the very best form in which metal can be employed 
wherever it is mechanically applicable. Mr. Barlow has 
very properly pointed out the fact that the capability of 


manufacturing iron, in the form of wire, to resist tensile 
strains, of such superior —_ to that used for girders, 
vantages of the suspension 


produces one of the practical 





principle, by reducing the weight of the strueture, which, 
in large spans, itself causes the principal strain we have to 
contend with. In the Niagara Bridge the ultimate strength 
of the four wire cables which support it, and which each 
contain 60°4 square inches, is estimated, from actual tests of 
each wire, at 11,904 tons (the wire was manufactured from 
metal of the best quality, by Messrs. Johnson, of Man- 
chester) ; whereas the total weight ever brought upon these 
cables is but 2,380 tons, including the weight of the bridge 
itself Consequently, the greatest strain to which the cables 
are ever subjected amoants only to one-fifth of their 
ultimate strength. Had wrought-iron been used for the 
trussing it is very probable that the total weight of mate- 
rial in the bridge would not have exceeded 800 tons 
(instead of the present 1,000 tons), and the relative pro- 
portion of ultimate strength to maximum strain would 
have been increased correspondingly. From the table 
which Mr. Barlow gives it appears that, with a span of 
only 400 ft., the Conway Bridge weighs 1,150 tons; witha 
span of 450 ft., the Saltash weighs 1,100 tons; and witha 
span of 460 it., the Britannia weighs 1,550 tons ; while the 
Niagara Bridge, with a span of 820 ft., — no more 
than 1,000 tons. Here we have a most marked advantage. 
If we take the ratios of the strengths to the “ strain by 
weight” of these bridges, we have for the Conway, 3°8 to 1; 
for the Saltash, 5 to 1; for the Britannia, 3°4 to 1; and 
for the Niagara, 6°5 to 1. And, as we have already said, 
prethaand sy or? te may be built with even a greater span 
than the Niagara Bridge, and with a still greater ratio of 
strength to weight-strain. It may be added, in reference 
to this part of the subject, that, in the case of the wire 
cable, you may know what the ultimate strength of your 
materials really is; while, in plate girders and arches, you 
cannot be sure of this. ‘‘ You are never certain,” as Mr. 
Barlow says, “ of the section of metal pen ser on a large 
seale [in deep girders, &c.], as by no calculation can the 
point be arrived at with certainty when distortion will 
commence, and thus the section of metal adopted is greater 
than would be required if the simple compression resistance 
had alone to be contended with.” In the wire cable, on the 
contrary, you have only to deal with tension, which is 
perfectly measurable ; and consequently there is no need to 
employ an undue weight of material in order to make sure 
of “ being on the safe side.” There is also a third unquestion- 
able source of economy in suspension-bridges at which we 
havealready hinted, and to which we may, with Mr. Barlow, 
call further attention. It arises from the fact that iron 
intended for receiving tensile strains in the form of wire 
admits of a process of manufacture by which a much 
greater strength per square inch can be given to it than 
can be secured in iron intended for compression. This, as 
he says, is proved by all experiments on iron wire, which 
sustains a tensile strain double of that of any metal used 
for enduring compressive action. 

All the arguments thus far adduced in favour of the 
suspension principle seem to us incontestable, and therefore 
the only question of doubt, as to the advisability of this 
mode of construction, is “the possibility of curing the 
undulation and vibration which have generally been ob- 





served.” ‘To this point Mr. Barlow has directed his special 
attention, and has sought to illustrate it by experiment. 
The extent to which suspension bridges have undulated, 
particularly ander the action of gales, is enormous. The 
oe by General Pasley and Mr. Provis, to which Mr. 
arlow makes reference, give, as he says, valuable infor- 
mation on this subject. Mr. Provis states that the amount of | 
wave produced by a gale in 1836 was observed by the Menai 
bridge-keeper to be sixteen feet ; and there seems reason to | 
believe that the wave by the action of which the bridge | 
was so much injured in 1839 was even greater than this. 
To prevent these destructive undulations it is, of course, | 
necessary to give great stiffness to the platform, and it is | 
here that the main question, upon which the opinions of 
engineers are divided, arises. Does the degree of strength 
(or “ girder-power,” as Mr. Barlow calls it) require to be 
so great that the girder would carry the traffic without 
the cable? Many have assumed that it does, but hastily, 
as we think. We shall not enter into the theoretical dis- 
cussion of the subject with Mr. Barlow, who starts with 
the formula for giving the deflection of a beam under the 
action of a weight ; because the circumstances of a detached 
beam have but little analogy to those of the successive 
lengths of a suspended girder, although it must at the same 
time be admitted that, as far as the analogy does hold, 
theory is altogether in favour of Mr. Barlow’s view. His 
experiments, which were made upon a large scale (,'; of the 
full size), are much more to the purpose. The principal 
object of these experiments was, he states, to compare the 
deflection of a girder attached to a chain with its deflection 
when detached. This being obtained, it is, of course, per- 
fectly easy to arrive at the deflection which will take place 
in any given suspended girder; because we have already 
sufficient data, obtained from experiments on actual girders 
of various dimensions, to give us the deflection which a 
given load would produce in the same girder when not 
attached to the chain. His experiments gave, he tells us, 
a mean result of ,'; ; so that, it being first determined what 
amount of deflection is to be the limit with a given load on 
a given bridge, you have only to arrive by calculation at 
the sections of metal of a gioker of the same depth which 
would deflect twenty-five times that amount. At first 
sight, the reduction of the deflection here attributed to the 
use of the suspension chains seems so great that the reader 
may doubt if either he has not, or we have not, misun- 
derstood Mr, Barlow’s remarks. But to place this beyond 
question, he has given us a practical example. ‘“ To illus- 
trate the mode of proceeding,” he says, “in the intended 
Londonderry Bridge, it was decided by Sir W. Cubitt that 
the depth of the girder should be 16 ft. 6 in., and that no 
wave or deflection should exceed 1°32 in. with 100 tons, I 
obtained by deduction from the deflection of the Boyne 
Viaduct, Newark Dyke Bridge, Britannia Tube, &c., that a 
girder of 3,700 tons, of the depth of 16 ft. 6 in., would be 
deflected 1-32 in, with a weight of 100 tons; one-twenty- 
fifth, or 150 tons, is therefore the weight of girder required 
for the Londonderry Bridge.” He contends that the pro- 
portion of y whieh he gives is perfectly consistent both 





with theory and with results obtained from actual suspen- 
sion bridges. However this may be, it is manifest that 
between his view and that of those who contend that the 
chains may be dispensed with in any bridge which is stron 
enough to resist undulatory forces, there is a great gulf fixed, 
which it is most desirable to have “ bridged” upon some 
principle or other. If bridges may be suspended with 
advantage, questions like this may not. 

We have not space to enter into the merits of the several 
extraordinary projects with which Mr. Rarlow concludes 
his very interesting, and not less important, paper. Not 
one of them will, in all probability, gain any great amount 
of pubjic support until further experiments have been made. 
But this need not stand long in their way, inasmuch as Mr. 
Barlow is prepared to make experiments, at his own cost, 
on such a scale as will “determine” that the direct strength 
of his bridge “ will be more certain than that of any pre- 
vious stracture, as every cable will be tested in situ to three 
times its strength, and nothing left for calculation; that the 
use of wire in the cables and iron in the towers enables the 
work to be erected with facility and certainty ; and, more- 
over, that the weight of the structure is so great in pro- 
age: to the moving load or foree of the wind, the plat- 
orm being of iron, with a stiffening girder, that it is 
equally certain that the undulation observed in light sus- 
pension bridges will be avoided.” With Mr. Barlow will- 
ing to proceed thus liberally, it would be disappointing to 
see no progress made. 





CITY COMMISSION OF SEWERS. 


YesTERDAY the Commissioners of Sewers held a court for the 
transaction of business in Guildhall, Mr. Deputy Christie, their 
chairman, presiding. There was a large attendance of members. 

STREET RAILWAYS. 

Mr. G. F. Train, whose name is identified in the public mind with 
the recent adoption of street railways in Birkenhead, attended the 
court, at the request of the Commissioners, to afford explanations as 
to a proposal he has just made to them to introduce his system in all 
the principal thoroughfares in the city of London. He was accom- 
— by Mr. James Samuel and Mr. G. B. Bruce, engineers, and 

e produced a model of his plan of a street railway and of an 
omnibus for traversing it, constructed to carry forty-eight passengers 
—twenty-four inside and twenty-four out, and intended to be drawn 
by a couple of horses. It exhibits a single line of rails running right 
down the middle of a street, with a gauge similar to an ordinary 
railway, of 4 ft. 8} in., and leaving a space on each side for the 
accommodation of other traffic, the width of which spaces will always 
depend on the breadth of the street in which the project may be 
adopted. To use a homely expression, applicable to this case, Mr. 
Train “keeps the crown of the causeway.” For about an hour and 
a half he and the two engineers who accompanied him were engaged. 
in answering questions put by members of the Commission, and we 
shall now give concisely all the more interesting facts and opinions 
brought out in the investigation, without adhering to the necessarily 
desultory process by which they were elicited.—Mr. Train stated 
that he proposes to lay down in all the leading thoroughfares in the 
City his line of rails at his own cost, and in a manner to satisfy the 
surveyor to the Commissioners; that he will undertake to do that 
within an interval prescribed by the Commission, and that in the 
event of the system, on a trial, being regarded by them as a public 
inconvenience, he will put an end to it, and reinstate the streets at 
his own cost. He showed that there was no groove in his lines, in 
which the wheels of ordinary carriages could stick; but, on 
the contrary, a flat surface of metal, 6 or 8 in. wide, which 
all might use free of charge, his patent rights being confined 
to the peculiar construction of the carriage which he uses. At the 
outer edges of his lines there is a guiding flange, but it is only five- 
eighths of an inch high, and offers, as he submits, no obstruction to 
a carriage crossing the road or one leaving his beaten track to set 
down a passenger on the kerb, or for any other purpose. The outside 
width of his carriages is 6 ft. 8 in., and the guage of the rails 
4ft. 8} in. On the level metal plates many ordinary carriages of 
various kinds may travel with two and always with one wheel. The 
paved part of the road between the rails, as well as the rails them- 
selves, will be maintained by him at his own expense. The leading 
idea which he seeks to inculcate is, that the introduction of his 
system does not diminish by one inch the ordinary roadway 
available for the general traffic, and that while the road remains 
open to all, his plan affords facilities for conveying great numbers of 
people from point to point in great cities and towns, in a regular, 
noiseless, and expeditious manner, greatly calculated to promote the 
public conveniences and to relieve the thoroughfares. The very 
narrowness of the streets of London, and the consequent stoppage of 
the traffic, he contends, is one main reason why railways to relieve 
them should be introduced; and he points to rails laid down 
in the streets of New York, the Broadway, of course, excepted, 
where they are no wider than that of Cheapside, and also in 
Philadelphia with a population of 600,000 inhabitants. At the 
junction of crowded streets, where the principal obstructions take 
place, he says the most fruitful cause of those obstructions lies in 
the street vehicles having power to wander over the whole breadth 
of the carriage way in any direction, and any one attentively 
observing the confusion at the south end of London Bridge and the 
Poultry cannot but be struck with the fact that one-half the diffi- 
culties might be removed by a little organisation and order; and 
this the existence of railways, and the necessary confinement of at 
least one important class of vehicles to a definite track, would tend 
materially to promote. Besides confining the railway omnibuses to 
a fe track, he submits that the great mass of other conveyances 
will fall into the same line, as a matter of convenience, and that the 
result of his observations in America will be found not less appli- 
cable to our own towns—namely, that the railway traffic and the 
ordinary traffic move on together, not only without mutual inter- 
ference, but that the railway materially relieves the other. The 
danger supposed to arise from the ditticulty of stopping the railway 
omnibuses and preventing their running into other vehicles, he 
contends, has no existence; inasmuch as the brakes on those 
omnibuses enable the coachman to stop them more quickly 
than an omnibus on an ordinary road. There is also, he 
says, the diminution of wear and tear in the roads, seeing 
that on a level railway one pair of horses will do the work 
of four pairs on an ordinary road, so that instead of having 
four omnivuses scattered over the roadway we should have one 
moving steadily along, doing the work of four. Add to all this the 
great saving of money to the public by the introduction of a much 
cheaper mode of conveyance. He proposes to introduce the system 
into London at his own cost, and at a saving of from 20 to 30 per 
cent. to the public in paving rates. He looks for his profit to carry- 
ing passengers at prices not exceeding, if not less than the present 
omnibus fares, in vehicles more than twice their capacity. His 
object, as he further explains it, is to classify the City traffic, as that 
is now attempted to ve done on London Bridge. His system 
becomes, as it were, a self-constituted police. He goes on the faith 
that if his plan be a good thing, and is adopted by the Commission, 
they will allow it to remain; if otherwise, he will take it up. Per- 
mission has been obtained for testing it in Victoria-street, West- 
minster, and Southgate-road, Hackney. Nearly all the metropolitan 
vestries have reported favourably on the project; that of Lambeth 
having sent down a deputation to Birkenhead to see it in practical 
operation. The omnibuses which he uses, besides their internal 
accommodation and luxury, have great facilities for passengers 
alighting in the streets; so much so that in Birkenhead men 
mostly alight when the vehicle is in motion, and it is only 
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for the convenience of ladies. He asks for no exelusive 
wv hege as to the use of his rails; they will be free to all. He 
protects himself only against the infringement of his patent rights 
with respect to the carriages he employs, and looks for a return for 
his outlay simply to competition with the existing class of public 
vehicles. He stated incidentally that at Birkenhead the leading 
omnibus proprietor had become the superintendent of the new 
system there. He added that his solicitor was now preparing a 
permissive Bill for introduction into Parliament next session, with 
the view to enable corporations and parishes to adopt his plan. He 
admitted there woundte practical, but not insurmountable difficulties 
in carrying it into operation in such places as Holborn-hill and 
Ludgats-hil To avoid Holborn-hill he proposes to make a detour 
from Tottenham-court-road to the Bank, by Guildford- 
orthampton-square, and Aldersgate-street, into Cheapside ; 
and he cauttinglatns a line along Cheapside for the traffic going in 
one direction, and another along Cannon-street for the returning 
tide. He was asked several times where he intended to begin and 
end, but his answers in that respect appeared somewhat vague, 
and to indicate that his project, as applicable to London, was as yet 
scarcely matured in his own mind. To one of those questions he 
replied he was in no hurry about the City; his object was to show 
the process in practical operation, and then to leave it to speak for 
itself. As to the freedom of his scheme from danger, he stated that 
out of 70,000,000 of people who had travelled along the street 
railways of New York, Philadelphia, and Boston only sixteen had 
met with accidents. 

The members of the court during the inquiry started several 
difficulties in the way of the practical working of the plan in the 
crowded thoroughfares of the City; but, upon the w ole, the y 
appeared to regard it with favour, many of the Commissioners wit 
marked approbation; and after a brief discussion, in which Dr. 
Ross, Deputies Lott, Pewtress, and Harrison, Mr. Lowman Taylor, 
Mr. De Jersey, and other members took part, the consideration of 
the question by the court was ordered to stand adjourned for a 
month. 

The Chairman, on the part of the Commission, thanked Mr. Train 
for the ample explanations he had afforded them on a subject of 
great public importance, and for the frankness and courtesy with 
which he had done so. He also apprised him of the conclusion to 
which the court had arrived, with which Mr. Train said he felt 
satisfied, and withdrew. 
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Art. 1. The articles of British origin or facture 
in the tariff annexed to the present convention shall, when imported 
direct from the United Kingdom, under the French or the British 
flag, be admitted into France at the duties specified by the said 
tariff. 

Art. 2. In order to establish the fact that the goods are of British 
origin or manufacture, the importer must present at the French 
Custom-house either an official declaration made before a British 
magistrate exercising juri-diction at the place of despatch, or a cer- 
tificate granted by the chief officer of the customs at the port of 
embarkation, or a certificate granted by the consuls or consular 
agents of France at the places of despatch, or at the ports of em- 
barkation. The above-mentioned consuls or consular agents of 
France shall legalise the signatures of the British authorities. 

Arr. 3. The importer o ines and hb 1 instruments, 
complete or in detached pieces, of British origin or manufacture, 
shall be exempt from the obligation of producing at the French 
customs any model or drawing of the imported article. 

Arr. 4. The importer of any goods of British origin or manufac- 
ture taxed ad valorem, must attach to the declaration verifying the 
value of that article, and to the certificate of origin, an invoice 
emanating from the manufacturer or from the seller, which shall 
show the real price, and shall be visé by a consul or consular agent 
of France in the United Kingdom. 

Art. 5. When articles upon which an ad valorem duty is levied 
have been previously warehoused, the duty shall be levied according 
to the value of those articles at the time of their actual entry into 
France. 

Art. 6. The importer against whom the French customs may 
desire to exercise the right of er stipulated in the Treaty 
of the 23rd of January, 1860, may, if he prefers to do so, demand a 
valuation of his goods by experts. 

The same demand may be made by the French customs when they 
may not think fit to have immediate recourse to pre-emption. 

Art. 7. If the result of such valution by experts should prove that 
the goods have not a value of 5 per cent. above that which has been 
declared by the importer, the duty shall be levied upon the amount 
of the declaration. 

If the proved value is 5 per cent. above the value declared, the 
French customs shall be entitled, at their choice, either to exercise 
the right of pre-emption, or to levy the duty on the value deter- 
mined by the experts. 

This duty shall be increased by 50 per cent., as a fine, if the 
valution of the experts is 10 per cent. above the declared value. 

If the value, as y amet tee y the arbitration, exceeds the declared 
value by 5 per cent., the cost of the inquiry by the experts shall be 
defrayed by the declarent. In the contrary case they shall be 
defrayed by the French Custom-house. ‘ 

Art. 8. In the cases contemplated by Art. 6 the two arbitratin 
experts shall be named, one by the declarant, the other by the loca! 
chief of the French Customs Service. If there be difference of 
opinion between them, or if at the time of appointing the experts the 
deelarants shall require it, the experts shall choose an umpire. In 
default of agreement, this umpire shall be appointed by the president 
of the Tribunal of Commerce at the port of importatiun, or, in his 
—* by the president of the Tribunal of Commerce at the nearest 
place. 

The decision of the arbitrators shall be given within the fifteen 
days which follow their nomination. 

Arr. 9. Independently of the duties of customs, articles of gold- 
smith’s work and of jewellery of British manufacture in gold, silver, 
platina, or other metals, imported into France, shall be subject to 
the system of control established in that country for similar articles 
of domestic manufacture, and shall pay, if it becomes necessary, on 
the same basis as those, the duties of marking and guarantee. 

Arr. 10. The tariff annexed to the present;convention shall, inde- 
pendently of the articles already admissable under the treaty of the 
23rd of January last, be immediately applicable to refined sugars, 
to works in metal, to machines, to detached pieces of machines, to 
tools, and to mechanical instruments of every description. 

Art. 11, The present convention shall have the same duration as 
the treaty concluded between the high contracting parties on the 
28rd of January last, of which it is a complement. 

Art. 12. The present convention shall be ratified, and the ratifi- 
cations shall be exchanged at Paris within fifteen days, or sooner if 
possible. 

_ In witness whereof, the respective plenipotentiaries have signed 
it, and have affixed thereto the seal of their arms. 

Done, in duplicate, at Paris, the 12th day of October, 1860. 

Signed, CowLey. 
Ricap. Coppes. 
E, THOUVENEL. 
F. Rovner. 
TARIFF ANNEXED TO THE CONVENTION CONCLUDED ON 
THE 12rH OCTOBER, 1860, BETWEEN GREAT BRITAIN AND 


FRANCE, 
Rates of Import Duties. 
1860. 1864. 





DESCRIPTION OF ARTICLES, 
per 100 kil. per 100 kil. 
£« f. «¢ 


METALS. 
Iron: Ore of .. es ee as oo oe -» Free Free 
Filings, slag, and dross, from the forge .. .. Free Free 
Pig and tragmeuts of old cast-tron .. 0. ws 250 2 00 





wrought-iron .. ee os ee ee ‘. 8 3 
Crude, in lumps or prisms, not freed from the dross 5 00 
Bars, round, square, or flat ; rails of all shapes and 

dimensions, angle and T iron, and wire, with the 

exceptions hereinafter mentioned .. oe + 7 00 
Hoops, of the thickness of 1 millimetre or } «- 8 30 
Sheet, rolled or hammered, exceeding 1 millimetre 

in thickness ° os on os oe « 8 50 
In plates, weighing 200 kilos. or less, and of which 

the breadth does not exceed 1 metre 20 centi- 

métres, nor the length 4 métres 50 centimétres 8 50 
In plates exceeding 200 kilogrammes in weight, or 

1 métre 20 centimetres in breadth, or 4 métres 50 

centimetres in length .. oe - « 9 8&0 
Sheet, tin, and black iron, in plates of 1 millimétre 

or less in thickness .. os ee é0 -- 13 00 

(N.B.—Thin sheet and black iron in flat plates, 

cut out or trimmed in any way, to pay one- 
tenth more than rectangular plates.) 
Sheets, tinned, coppered, covered with zinc orlead 16 00 
Wire, not exceeding 5-10th millimétres in diameter, 
whether tinned, coppered, or covered with zinc 14 00 
Steel: In bars of all kinds.. és oe 6 + LD 0 
Sheet, exceeding 2 millimétres in thickness ee 22 00 
Sheet, not exceeding 2 millimetres in thickness, 
and wire, ineluding bright wire for instruments 80 00 
Copper: Ore, filings, and old broken articles + Free 
Ditto, and brass smelted, in pigs, bars or plates .. »” 
Rolled or beaten into bars or sheets .. oe «+ 1 00 
Wire of all sizes, whether polished or not .. « 15 00 
Gilt or silvered, beaten, drawn, or rolled, and wire 
laid on thread or silk .. ee a ee +. 100 00 
Zinc: Ore, crude, calcined, or pounded, filiags, and 

old broken articles ., ee oe oe + Free 
In pigs, bars, or plates .. ee ee 0 10 
Rolled ee o° ee ove ee ee «- 6 00 

Lead: Ore and dross of all sorts, filings, and old 

broken articles .. oe oe oe es +» Free 
In pigs, bars, or plates --. oe oe ee - 8 0 
Rolled or sheet, alloyed with antimony, in pig, and 

type, old - - ee oe ee - 5 00 

Tin : Ore and metal in pigs, bars, or plates, filings, 
and old broken articles .. oe ee oe +. Free 
Alloyed with antimony (Britannia metal)in ingots 6 00 
Pure metal or alloyed, beaten or rolled -- 6 00 
Bismuth: Crude... oe oe oe Free 
Antimony: Ore and sulphurated 7 ee +. Free 
Metal orregulus .. es oe ee .e 8 0 
Nickel: Ore and speiss .. se o. oe +. Free 
Pure, and alloyed with other metals, especially 

copper or zine (argentine or German silver) in 

ingots or pigs .. os oe oe *e ee Free 
Ditto, ditto, rolled or drawn .. oe ee 15 00 

Mang : Ore os oo ee. of ee +» Free 
Arsenic : Metallic ve ee ee oe «» Free 
Ores: Notenumerated .. oe ee oe +» Free 
METAL MANUFACTURES. 
Cast-iron not turned nor polished : 
lst Class.—Chairs for railways, plates, and other 

castings from the open mould es ee «+ 8 50 
2nd Class.—Cylindrical pipes (straight), rafters, 

solid columns, and gas retorts os ee o 4 2 
8rd Class.—Pois and all other manufactures not in- 

cluded in the preceding classes... ee «- 5 00 
Polished or turned ee - ee 9 00 
Tinned, enamelled, or varnished on oe «> 123 00 

Wrought-iron: Ironwares (heavy), including frame- 

work, pieces of frames... ee -» 9 00 
Kuees and girders for ships .. 9 00 
Ironwork for carts and wagons oe ee -- 9 00 
Hinges, clamps, large bolts, braces, and other 

fastenings of doors and windows, not polished 

nor turned os oe oe “ ee - 9 00 
Gratings (solid), beds, seats and furniture for 

gardens and other kinds, with or without orna- 

ments or adjuncts in cast-iron, stecl, or copper 9 00 
(N.B. Axles, springs, and tires for wheels, are not 

included in the above category, but are classed 
among detached pieces of machinery.) 

Small ironwares (‘‘ serrurerie”) including locks and 

padlocks of all sorts, bolts and hinges, in sheet 

iron, latches, and flat bolts, and all other articles 

in wrought or shect iron for fastenings of doors 

or windows, and furniture, polished, filed, or 

turn - oe ee ee oe os - DW 0 
Nails, forged by machinery .. oe oe «+ 10 00 
Litto, ditto, by hand - os oe oo «» 15 00 
Wood screws, screw-bolts, and nuts .. ae +» 10 00 
Anchors ee ee e oe oe oe «» 10 00 
Chains, and chain cables.. x“ sds oe + 10 00 
Tools in pure iron, with or without handles «+» 12 00 
Tubes of wrought-iron, simply welded, of 9 milli- 

metres interior diameter or wore .. oe ee 00 
Ditto, ditto, less than 9 millimetres, and fittings of 

tubes oe ee ee oe ee ee ee 00 
Tubes in wrought-iron, welded on a mandril, or 

lap welded oe ee os oe oe -- 2% 00 
Fish-hooks (for sea-fishing) tinned or not .. -» 50 00 

Household articles and other wares unenumerated : 

in wrought or sheetiron, polished or painted .. 17 00 

Ditto, ditto, enamelled, varnished, or tinned +» 20 00 
Steel Wares: Tools in pure steel, files, saws, circular 

or straight, scythes, sickles, and other uncnume- 

rat ee se oe os os ee -- 40 00 
Needles for sewing, less than 5 centimétres in 

length .. *e ee oo ee os +» 200 00 
Ditto, of 5 and more centimétres in length -» 100 00 
Fish-hooks (for river fishing), blued or not.. +» 100 00 
Metallic pens (other than gold or silver) .. + 100 00 
Small articles of ornament, such as beads, purse 

garniture, brooches, and thimbles .. ee +. 25 00 
Household articles and other wares unenumerated 40 00 


Cutlery of every description .. oe oe ee 


Arms, not being implements of war: Side arms 
ire-arms ., oo ee ee ee ee ee 
SUNDRY METALS. 
Tools of iron tipped with steel, with or without 
handles .. oo oe es e° o ee 
Articles male partly of cast and partly of wrought 
iron, not polished, if the weight of wrought-iron 
is less than half the total weight .. ee oe 
Ditto, if half, or more than half the total weight 
Ditto, polished lied, or jay d; and with 
ornamental adjuncts in iron, copper, brass, or 
steel ee os ee oe oo ee ° 
Wire gauze of iron orsteel .. ee oe ee 
Cylinders of copper or brass for printing, whether 
engraved or not ee oe os oe ee 
Copper wares, metal gauze of copper or brass, 
works of art aud ornament, and all other manu- 
factured articles of copper, pure, or alloyed with 
zinc or tin oe ee oe ee ° 
Manufactures of zinc of allkinds .. °9 oe 
Lead pipes, and all other manufactures of lead .. 
Printing type, new - - es ee oe 
Tin pots and pans, and other manufactures of tin, 
whether pure or ——e with antimony .. a 
Manufactures of nickel allied with copper or zinc 
(argeutine) +o se : 
Plated manufactures of every 
Manufactures of metal gilt or silvere 
curial or electro-plate processes .. ee ee 
gold, of silver, platina, or 





by the mer- 


Plate and jewellery of 
other metals es 
Clocks and watches oo ee ee oe 
Clock and watch movements .. os oe . 
MACHINES AND MACHINERY. 
With apparatus complete: Steam engines stationary, 
with or without boilers or fy-wheels .. oe 
Ditto, marine, with or without boile:s ° 6 
»». locomotives and portable engines oe oe 





Tenders for | tive engines, P ee pa 
Spinning machines os ee oe oe oe 
‘or weaving oe oe oe ee oe oe 


description a | 


Lo 
oat 
al 


13 


10 00 
00 


18 00 


00 
Free 


10” 00 
10 v0 


100 00 
Free 


0 Ww 
4 00 


8 00 
Free 


6 00 
Free 


6 00 
Free 


Free 
10 00 
Free 
Free 
Free 


3 00 


oe 
~1 
o 


00 
ou 


~ 


Creo = 


00 
00 


2) 


00 


00 
8 00 


00 
00 


00 
00 


00 
00 


20 per cent. ad va- 
lorem, reduced to 
15 per cent. ad va- 
lorem on the Ist 
January, 1866. 


Instruments, surgical, optical, and philosophical {"? per cent. ad va 


40 00 
240 00 


18 00 


es 


00 


10 00 


100 00 
00 


100 00 
500 00 


00 
-. 5 percent. ad val. 
- 100 00 100 


10 00 
20 00 
16 00 
10 00 
15 00 
9 00 


40 
240 


00 
00 


00 


no 
o 
Ss 


ix 
nono 


80 


100 
100 


100 
500 
00 


6 00 
12 00 
10 00 

8 00 
10 00 

6 00 











For paper-making.. +. ee om oe + 9 0 6 00 
For printing ee oe ee ee ee ee 00 6 00 
For agricultural hines, and hi for mak- 

ing sheets and fillets of cards ee oe os 00 6 00 
Lace-making machines ., oe ee oe + 1b 0 10 00 
Distilling apparatus, sugar-pans, and boilers made 

of copper .. ee 66 . se oe ee 00 10 00 
Carding machines, not furnished =. , es + WD 0 10 00 
Steam boilers, of sheet iron, of cylindrical or 

spherical shape, with or without boiler-pipes or 

heating-pipes . ee - oe oe oe 00 8 00 
Ditto, tubular, of sheet iron, with tubes of wrought- 

iron, copper, or brass, or of sheet iron rivetted, 

with interior furnaces, and all other boilers not of 

cylindrical or spherical shape ee ee -» 1 00 12 00 
Ditto, ditto, of sheet steel of every shape .. « 380 00 25 00 
Gasometers, open boilers, furnaces and stoves in 

sheet iron, or in cast and sheet iron oe «+. 10 00 8 00 

Machines for making machines (‘‘ machines outils”) 

and machines not ewumerated: Containing 75 

per cent. or more of their weight in cast-iron .. 9 00 6 00 
Containing 50 per cent., and less than 75 per cent. 

of cast-iron ve oe oe ee oe ee 00 10 00 
Containing less than 50 per cent. of cast-iron - 20 00 16 00 

Detached parts of machines: Sheets and fillets of 

cards on leather, india-rubber, or other materials 60 00 50 00 
Dents of reeds in iron or in copper .. oe +» 80 00 30 00 
Reeds compiete, in iron or oonper on oe - 50 00 80 00 
Pieces in cast-iron, polished, filed, and adjusted .. 9 00 6 00 
Pieces in wrought-iron, polished, filed, and ad- 

justed, or not, without distinction of weight .. 15 00 10 00 
Steel spring for carriages, wagons, or locomotives 17 00 15 00 
Pieces in steel, polished, filed, adjusted or not, 

Weighing more than 1 kilogramme oe ee 00 25 00 
Ditto, 1 kilogramme and less .. ee ee - 40 00 85 00 
Pieces in copper, pure or mixed with any other 

metals .. re ‘ ~ - eo oe 00 20 00 
Sheets and fillets for cards of leather, caoutchouc, 

or other materials oe ee ee oe oe 00 20 00 

Gold-leaf ee - oe ee ee oe +» 100 00 100 00 
Refined sugar.. ee os ee oe ee + 41 00 41 00 
Carriages ee oe ee ee os ee + 10p. cent. ad val. 
Cabinet-makers’ and turners’ small wares, and wares 

in ivory or carved wood )* tabletterie”) .. o% ee 
Leather: prepared skins, varnished, dyed, and 

morocco leather .. oe oe oe ee +» 250 00 250 00 


Ditto, all other kinds ee ee . 
Leather manufactures of all kinds es ae es 
Wooden wares : empty casks, new or old not hooped, 

or hooped with woeden hoops .. os oe oo 
Dittoiron hoops .. es ee ee ee es 
Shovels, forks, rakes, handles of tools, of wood, with 


80 00 80 00 
10 p. cent. ad val. 


Free 
10 p. cent, ad val. 


or without ferrules ee oe Free 
Oars... oe ee oe ee ee oe es 9 e 
Plates, spoons, porringers, and other household 

articles ee - oe ee ee ee ee oe 0 
Pieces of carpenter's work, dressed or not .. oe o ” 


Parts of cartwright’s work, dressed or not .. 
Other articles of wood, not enumerated ee 
Household furniture.. oe 


"10 p. cont, ad Val. 
ai "Per ton of French measurement. 
Ships and boats built in the United 


Kingdom, not 
registered or sailing under British flag, in wood .. 25 00 20 00 
Ditto, ditto, in iron .. oe o ee ee -» 70 00 60 00 
Hulls of ships, in wood .. oe oe oe 15 00 10 00 


. 
hi 


Ditto, ditto, in iron.. . ° ee +.» 50 00 40 00 
N.B.—The hi and y on board such ships shall be 
charged separately, according to the rates fixed by the tariff for ‘‘ ma- 
chines and machinery.” a 
The present tariff is approved, and 
cluded on the 12th October, 1860, between Great 





a to ai 


e con: 
a and France. 








The treaty is followed in the Gazette by the following notification :— 
Boarp or Trapg, WHirena.y, hn 25, 1860.—The Right 
Honourable the Lords of the Committee of Privy Council for Trade 
are pleased to publish, for general information, the following com- 
parative statement, showing the rates of duty payable on the direct 
ae into France from the United Kingdom, under the 
or British flag, of the undermentioned articles of British origin or 
manufacture, as set forth in the tariff annexed to the convention con- 
cluded on the 12th inst. between Great Britain and France, as com- 
pared with the corresponding rates of import duty levied on the same 
articles under the old French tariff :— 


DESCRIPTION OF ARTICLES 
New Duties. Former duties 


1860, 1864. (adding the 
Per 100 kilos. two decimes). 
METALS. Fr. c. Fr. oc. Per 100 kilos. 
Iron: Oreof .. os os 7 +» Free Free Free 
Filings, slang and dross, from the forge 2 rn Free and 960. 
Pig and fragments of old cast iron ° 2 50 2 00 41. 800 
Purified cast, called “‘ maizée,” and old 825 275 {= 40c. and 
broken wrought iron 9 4 


Crade, in lumps or prisms, not freed 








from the dross .. - ss +. 500 450 Prohibited 
Bars, square, round, or flat; rails of all 
shapes and dimensions; angle and Bars and rails 
iron ; and wire, with the exceptions {ist to 16f. 80c. 
hereinaft tioned ,. on + 700 600 
Hioops of the thickness of millimétre or 
less... ° os oe es + 850 750 ose. 
Sheets, rolled or hammered, exceeding 
1 millimetre in thickness ee + 850 750 24f. 
In plates weighing 200 kilos. or less, 
and of which the breadth does not 
exceed 1 métre 20 centimetres nor the 
length 4 metres 50 centimetres + 850 7 50 24f. 
In plates exceeding 200 kilogrammes in 
weight or 1 métre 20 centimetres in 
breadth, or 4 metres 50 centimetres in 
length os oe ee oe - 950 7 50 24f. 
Sheet tin, and black iron, in plates of 1 
millimetre or less es oe +» 1800 1000 maf. 
(N.B. Thin sheet and black iron in — 
flat plates, cut out or trimmed in 
any way, to pay one-teuth more 
than rectangular plates.) 
Sheets, tinned, coppered, covered with 
zinc or lea ee es ee + 1600 13 00 48f. 
Wire, not exceeding 5-10th millimétres 
in diameter, whether tinned, cop- 
ered, or covered with zine .. +» 1400 1000 386f. and 84f, 
Steel: In bars of all kinds .. ee + 1500 1300 Sef. 
Sheet ling 2 millimetres in thick- 
2200 18 00 


Sheet not exceeding 2 millimétres in 
thickness, and wire including bright 
wire for instruments 8000 25 00 


Sheets 60f. 
to 600f. 
Wire 84f. 


Copper: Ore, filings and old broken 
articles ee on - oe -» Free Froo Free 
Ditto, and brass smelted, in pigs, 
bars, or plates ° ee - ° 9 ~ 12¢. to 2f. 40e. 
Rolled or beaten into bars or sheets 15 00 000 36f. to 96f. 
Wire of ali sizes, whether polished or 120f. to 343f. 
not .. ° ee oe ee - 1400 10 20e. 
Gilt or silvered, beaten, drawn, or 0c. to 


} 244f. 
rolled, and wire laid on thread or silk 100 00 100 00 1,140f. 


Zinc: Ore crude, calcined or pounded, 


filings, and old broken articles Free Free Free and 12¢ 
In pigs, bars, or pilates .. oe 010 010 12c. 
Rolied.. oe ee oe ee - 600 4 00 oof. 
Lead: Ore and dross of all sorts, filings, 
and old broken articles.. oe -» Free Free Freo 
In pigs, bars, or plates... oe 300 Free Pigs 6f. 
Sheets 28f. 80c. 
Rolled or sheet, alloyed with antimony, Alloyed with 
in pig, and type old oe oe +» 500 8 00 Lantmy.31f. 20c, 
Tin: Ore and metal in pigs, bars, or 
plates, filings, and old broken articles Free Free wy a 
Alloyed with antimony (Britannia 
metal) in ingots .. oe oe « 6500 5 00 
Pure metal or ulloyed, beaten or rolled.. 600 000 72f. 
Bismuth : Crude oo oe oe *e ree Free 2f. 
Antimony: Ore and sulphurated.. .. Freo Free ba my 
Metalorregulus .. ** - = =—6ee 8000) =—66 00 81L 260, 
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DESCRIPTIONS OF ARTICLES. 


Nickel: Ore and speiss .. oo ee 
Pure, and alloyed with other metal, 
especially copper or zinc (argentine 

or German silver, in ingots or pigs) 
Ditto, ditto, rolled or drawn .. +e 
Manganese : Ore ee oe oe oe 
Arsenic: Metallic .. oo eo - 
Ores: Notenumerated .. ee oe 


METAL MANUFACTURES. 


Cast-iron: Not turned nor polished : 
lst Class. Chairs for railways, plates 
and other castings from the epen 
mould .. oe ee oe oe 
2nd Class: Cylindrical pipes (straight), 
rafters, solid columns, and gas 
retorts .. oe oe os ee 
Srd Class: Pots andall other manu- 
factures not included in the preced- 
ing classes oo ee ee ee 

Polished or turned .. ee oe oe 

Tinned, enamelled, or varnished ee 

Wrought-iron: Ironwares (heavy), includ- 
ing framework, pieces of frames 

Knees and girders for ships ee oe 

Tronwork for carts and wagons .. ee 

Hinges, clamps, large bolts, braces, and 
other fastenings of doorsand windows, 
not polished nor turned.. ae ee 

Gratings (solid), beds, seats and furni- 
ture for gardens, and other kinds, 
with or without ornaments or ad- 
juncts in cast-iron, steel, or copper .. 
(N.B.—Axles, springs, and tyres for 

wheels, are not included in the 
above category, but are classed 
among detached pieces of ma- 
chinery.) 

Smal! ironwares (“‘ serrurerie”), includ- 
ing locks and pudlocks of all sorts, 
bolts and hinges, in sheet iron, 
latches, and flat bolts, and all other 
articles in wrought or sheet iron for 
fastenings of doors or windows and 
furniture polished, filed, or turned .. 

Nails, for, by machinery ee ee 

Ditto, ditto by hand oe oe 

Wood screws, screw-bolts, and nuts 

Anchors ee ee eo oe 

Chains and chain-cables .. ee oe 

Tools, in pure iron, with or without 
handles... oe ae oe eo 

Tubes of wrought iron, simply welded, 
of 9 millimetres interior dameter or 
more oe oe oe - ee 

Ditto, ditto, less than 9 millimetres, and 
fittings oftubes . ee ve ee 

Tubes in wrought-iron, welded on a 
mandril, or lap welded... oe ee 

ae (for sea-fishing), tinned or 
not... “e - oe * 

Household articles and other wares un- 
enumerated: In wrought or sheet 

iron, polished or painted .. oe 
Ditto, ditto, enamelled, varnished, or 
tinned oe oe ee ee 

Steel wares: Tools in pure steel, files, 
saws, circular or straight; ~ ee 
sickles, and other unenumerate oe 

Needles for sewing, less than 5 centi- 
métres in length. . ee ee Pe) 

Ditto, of 5 and more centimetres in 
— ees oe ee ee ee 

Fish-hooks (for river-fishing), blued or 
not .. eo ee os oe - 

Metallic pens (other than gold and 
silver ee oe oe ee oe 

Small articles of ornament, such as 

is, purse garniture, brooches, and 
thimbles .. oe 2s oe oe 

Household articles and other wares un- 
enumerated + oe oe oe 

Cutlery: Ofevery description .. ee 


Instruments, surgical, optical, and 
philosophical .. oe ee . 
Arms, not being implements of war: 
Side-arms .. .. os oe ee 
Firearms ., ee ee ee ee 


New Duties. 
1860. 1864. 
Per 100 kilos. 
fc. 6 
Free Free 
Free Free 
1500 1000 
Free Free 
Free Free 
Free Free 
3 50 3 00 
425 375 
5 00 4 50 
9 90 6 00 
1200 1000 
9 00 8 00 
9 00 8 00 
9 00 8 00 
900 800 
9 00 8 0) 
1500 1200 
10 00 8 00 
1500 1200 
10 00 8 00 
10 00 8 00 
w00 83068 00 
1200 1000 
1300 11 00 
2500 20 00 
2500 20 00 
5000 59 0 
1700 14 00 
2000 16 00 
40700 32 00 
200 00 200 00 
100 00 100 00 
100 00 100 00 
100 00 100 00 
2500 20 00 
4000 38200 


Former duties 
(adding the 
two decimes). 


Prohibited 
Prohib ited 


Prohibited 
Prohibited 
Prohibited 
Prohibited 
Prohibited 
Prohibited 


Prohibited 


Prohibited 


Prohibited 
Prohibited 
Prohibited 


12f. and 13f. 
45f. 
, 60f. 


48f. to 72f. 

48f. to 72f. 

24f. to 72f. 
240f. 


Prohibited 
Prohibited 


96f. to 270f. 

240f. to 960f, 

240f. to 960f. 
240f. 
480r. 


Prohibited 
Prohibited 


20 ae ad. val., 

uw to 15 pr. 
cent ad. val. on Prohibited 
Jan. 1, 1866. 
10 p. ct. 10 p. ct. Surg. 10 p. ct. 


40 00 
240 00 


SUNDRY METALS. 


Tools of iron tip; with steel, with or 
without handles .. ee ee ee 

Articles made partly of cast and partly 
of wrought iron, not polished, if the 
weight of wrought-iron is less than 
half the total weight .. ee ee 

Ditto, if half or more than half the total 


Ditto, polished, Ned, or jay 1 
and with ornamental adjuncts in iron, 
copper, brass, or steel .. 

Wire gauze of iron and steel _.. ee 

Cylinders of copper or brass for print- 
ing, whether engraved or not.. ee 





Copper wares, metal gauze of copper or 
rass, works of art and ornament, 
and all other manufactured articles 
of copper, pure or alloyed with zinc or 


in .. a ee ee 


Manufactures of zinc of all kinds eo 

Lead pipes, and all other manufactures 
of lea ee ee ee 

Printing typo, new.. ° os ° 

Tin pots and pans and other manufae- 
tures of tin, whether pure or alloyed 
with antimony .. ee ee ee 


Manufictures of nickel allied with cop- 
per or zine (argentine) .. se ee 
oy manufactures of every descrip- 
on .. - «. . - - 
Manufactures of metal gilt or silvered by 
the mercurial or electro-plate process 
Plate and jewellery of gold, of silver, 
platina, or other metals.. ee oe 


Clocks and watches .. ee ee 


Clock and watch movements .. ee 


18 00 


10 00 
15 00 
15 00 
15 00 


25 00 


10 00 
5 00 
10 00 


30 00 


100 00 
100 60 
100 00 


500 00 


{ 5pet spot 28 
ad val. ad val. 


100 00 


40 00 
240 00 


20 00 


a 
= 


es 


80 00 


100 00 
100 00 
100 00 


500 00 


160 00 


MACHINES AND MACHINERY. 


" 


With apparatus plete: Steam eng 
stationary, with or without boilers or 
fly-wheels oe oe oe ee 

Ditto, marine, with or without boilers 
Ditto, locomotive and portable engines 
Tenders for lecomotiveengines, complete 
Splnning machines, . ee oe ee 
F 





hewn. e ee oe . 
or Ns *e . 
Por eating SS 


10 00 
20 00 


SSeseess 


. ad. val. ad. val. Opt. 30 p. ct. 


480. 
240f. 


150t 


Prohibited 
Prohibited 


Prohibited 
90f. and 180f. 


Engraved, 15 
per cent. ad 
val. ; not 
engraved, 
prohibited. 


Gauze, 180 f.: 
all others, 
prohibited. 
rohibited 


28f. 80c, 
GO. te 240f. 
Pots and pans, 
120°. to 
240f.; others 
prohibited 
Prohibited 
Prohibited 
Prohibited 


Sf. 60c. to 24f. 
per  hecto- 


gram. 
If, 32c. to 7f. 
. each, or 
(without 
\ cases), 10 per 
Leent. ad val. 





MACHINES AND MACHINERY. 


For egricultural machines, and ma- 

chines for making sheets and fillets of 
Lace-making machines .. ee 
Distilling capeestns, sugar-pans, and 

boilers made of copper... ee 15 00 
[———s not furnished -- 1500 
Steam boilers, of sheet iron, of cylindri- 

cal or spherical shape, with or with- 

out boiler pipes or heating pipes -- 1000 8 
Ditto, tubular, of sheet iron, with tubes 

of wrought-iron, copper, or brass, or 

of sheet iron rivetted, with interior 

furnaces, and all other boilers not of 

cylindrical or spherical shape +. 15 00 
Ditto, ditto, of sheet steel ofevery shape 30 00 
Gasometers, open boilers, furnaces, and 

stoves in sheet iron, or in cast and 

sheet iron .. ee oe oe -» 1000 
Machines for making machines (‘‘ ma- 

chines outils”) and machines not 

enumerated : Containing 75 per cent. 

or more of their weight in cast-iron... 900 600 24f. to 78f. 
Containing 50 per cent. and less than 75 

per cent. of cast-iron .. - - 1500 10 00 24f. to 78f. 
Containing less than 50 per cent. of cast 

ron oe. oe os oe eo @ 15 00 24f. to 78f. 
Detached parts of machines: Sheets 

and fillets of cards on leather, india- 

rubber, or other materials .. -- 6000 50 00 240f. 
Dents of reeds in iron or in copper - 8000 30 00 240f. 
Reeds complete, in iron or My -- 5000 3000 240f. 
Pieces in cast iron, polished, filed, and 

adjusted .. oe oe +9 oe 600 = 18f. to 96f. 
Pieces in wrought iron, polished, filed, 

and adjusted or not, without distine- 

tion of weight .. oe ee oe 
Steel springs for carriages, [wagons, or- 


agri. 18f. 
72f. 


86f. to 72f. 
36f. 


s 
SS Sea 
ss $s 


adie! 


36f. to 72f. 


4 
Oo 


86f. to 72f. 
86f. to 72f. 


RS 
Ss 


36f. to 72f. 


& 


15 00 1000 72f to 120f. 


locomotives ee es = - 1700 1500 Prohibited 
Pieces in steel, polished, filed, adjusted 

or not, weighing more than 1 kilo- 

gramme... o es oe .. 8000 2500 180f. to 240f. 
Ditto, 1 kilogramme and less_.. -- 4000 3500 180f. to 240f. 


Pieces in copper, pure or mixed with 
any other metals .. 


ee ee ee 180f. to 240f. 
Sheets and fillets for cards of leather, 


2500 20 00 


caoutchouc, or other materials oe 20 
Per kilo. Perkilo. Hectog. 
Gold-leaf oe oe oe oe -- 100 00 100 36f. 
P. 100 ki. P. 100 kt. 
Refined sugar ee 4100 4100 Prohibited 


Carriages ww Swe a 10p ct. 10p.ct. Prohibited 
ad val. ad val. 
Cabinet-makers’ and turners’ small 


wares, aud wares in ivory or carved Per 100 kilos. 


wood (‘ tabletterie”) .. ee ee ” ” 480f. to 600f. 
Leather : Prepared skins, varnished, dyed, 

and morocco leather .. - -. 250 00 25000 Prohibited 
Ditto, all other kinds a oe -. 3000 8000  30f. to 240f. 
Leather manufactures of all kinds +. 10p.ct.10p.ct. Prohibited 

ad val. val. (except com- 

mon saddles 

and wine 

skins.) 
Wood hooped 


Wooden wares: Empty casks, new or old, | 30c; iron-hoop, 
not hooped with wooden hoops -» Free Free 3 2f. 64c. hect. of 
» 9»  drom hoops.. ee -. 10p.ct.10p.ct. } content. Not 
ad val. ad val. | hooped, 10 per 

Shovels, forks, rakes, handles of tools, cent. ad. val. 
of wood, with or without ferrules .. Freo Free 15 p. ct. ad val. 
Oars .. - Pe - od oo -s », 2c. to 6c, the metre 
Plates, spoons, porringers, and other 
household articles ° ee o ee 
Tieces of carpenters’ work, dressed or 


” ” 


‘ ' 15 per cent. 
j : | ad valorem. 


not .. we ut oe eo oe ’ 
Other articles of wood, not enume-10 et. 10 p.ct. 


rat oe oe eo ° . ad val. ad val. 
Household furniture ee os os ~ ” 
—— and boats, built in the United 


not .. eo oe os oe - 
Parts of cartwrights’ work, dressed or 


ingdom, not registered or sailing f. c. f. c. 
under British flag, in wood .. +» 2500 2000 Prohibited 
Ditto. ditto, in iron oe oe « 7000 60 00 ” 
Hulls ofships, in wood .. ee +» 1500 1000 ” 


50 00 40 00 ” 





Ditto, ditto, in iron.. ee ee oe 

N.B.—The hi an hinery on board such ships shall be 
charged separately, according to the rates fixed by tho tariff for *‘ Ma- 
chines and Machinery.” 





Hornssy’s PLoucus.—The leading features of Messrs. Hornsby’s 
plough are these :—The frame, beam, and handles are solid structures 
of wrought-iron work. In the ordinary run of ploughs the frame is 
cast-iron, which does not secure so or ge | the quality desired in 
the implement, namely, the combination of lightness and strength. 
In fact, the plough of Messrs. Hornsby may be said to have no 
frame, for that portion is forged solidly to the beam and handles of 
the implement. The only portion of cast-iron in the Grantham 
ge is the slip or slade, which fits on to two wrought forgings or 
egs, which are a substitute for the frame; the name-plate and 
wheels are also cast. The slip or slade forms a prominent feature in 
the implement, as it has to carry the lever-neck, and the fore-end of 
the breast or mould-board. The lever-neck upon which the share is 
fixed is made of wrought-iron, ard has an up-and-down movement, 
to give the share a more or less pitch, and a lateral motion, for 
moving it more or less to land, as the nature of the work ma 
require. We would likewise observe that the joint of this lever-neck 
is spherical, or globular, and is so arranged that no dirt or rubbish 
can get in to obstruct its free action ; and being moved in any 
position this joint always secures a solid bearing. The coulter- 
clasp, or fastening, of the plough is made of wrought-iron, and 
moves up and down the beam, which has no holes to weaken it; 
and by means of this clasp the ploughman can set his coulter in any 
position, or inclination, which is required to suit the nature of the 
work. The draught-chain which draws from the beam is likewise 
dispensed with, as in ploughing stubbles, or foul land, this chain is 
in the way, being apt to choke. The bridle-mode of draft, or draw- 
ing from the head, is substituted for the chain; this mode, by a 
series of experiments, has been found more economical, as it thro w 
the draught over the whole beam, instead of principally from its 
centre, and thus avoids an irregularity which frequently takes place, 
where there happens to be a transition from light to heavy land in 
the same tield. ‘The wheel-fastenings are simple and effective, and 
ready of access for the convenience of ploughmen ; and being fixed 
by slides which pass through the beam, the old slide-axle, which 
was found as inconvenient on foul land, or stubble, as the draught- 
chain Yr mentioned, is dispensed with. The coupling of the breast 
behind is deserving of special notice, being attached to a wrought- 
iron screw-stay, which passes through a lug on the right 
handle, by the aid of two nuts, which enables the ploughman to 
expand or contract the breast, or mould-board, to the test 
— _The shares differ in shape from most others. By the 
peculiarity of their form and construction, the same plough, b 
simply having a change of shares, which are lettered and numbe: 
can do different descriptions of work. The mould-board, made of 
steel, as our readers are aware, is upon the convex principle, whereas, 
antecedent to the Warwick Show, the ploughs were mostly fitted 
with those of a concave form. It is contended by the admirers of 
this plough that the convex form not only makes the most accurate 
work, but also takes the least amount of draught, as it works clean 
7 the adhesive soils. On going through the several departments 
of the Spittlegate Works we observed about the same excellence 
of arrangement as we described heretofore; but, in order to 
work up to the huge and spacious smith’s shop and other 
new departments of recently introduced machines, a 50-horse 
engine is being erected, which will be supplied with steam 
a two 80-horse boilers of the latest improved construction.— 

lessenger. 





Samvuetson’s Harvestinc Macatne.—The difficulties of gather- 
ing in the harvest this season have not been of an entirely negative 
character. Considerable loss has been, no doubt, sustained by a 
great number of occupants from the inferior condition of the crops 


and from the trouble of getting them in; yet as there is no evi 
without its attendant good, if sufficient vigilance be exercised to find 
it out, so may the drawbacks of the recent harvest season be turned 
to a useful and profitable account. Unpropitious weather may, to a 
large extent, be neutralised by artificial devices, and if the sun 
makes himself, to use a familiar phrase, exceedingly scarce, and 
only ap at very short intervals to shed abroad his ripening and 
gladdening influence, we can avail ourselves of mechanical aids, 
which are now at hand to meet every possible requirement. There 
is scarcely a week pr by but we are called upon to notice some 
new appliance or other of mechanical power, to facilitate or to super- 
sede manual labour, and which pro tanfo renders us less dependent 
upon the seasons, whose caprices in a course of years have been 
sadly perplexing to the ordinary labour of man. In our last impres- 
sion, for instance, we called attention to a new combined reaping and 
mowing machine, which we considered a decided step in advance of 
anything of a similar kind we had seen before; and we have now 
to perform a similar service for another machine, which appears 
fully equal to it, as far as we could judge from its peculiar construc- 
tion. The Brentwood works will, not, therefore, have the exclusive 
claim of sending out the best mower and the best reaper, either in a 
—— or a combined form; so at least we presume to infer from 
what we have seen during the last few days at Banbury. We are 
the more rejoiced at this, for the following simple reason—it clearly 
proves that our mechanical genius is not confined to a limited range 
of locality, that it fully keeps pace with our industrial difficulties, 
and however adverse circumstances and seasons may appear, there 
are means to counteract them. The general purpose harvesting 
machine, to which we direct the reader’s earnest attention, is 
manufactured by Mr. B. Samuelson, Banbury, and has some 
peculiarities of construction which are deserving of notice. This 
machine has two travelling wheels, both of which communicate motion 
to the gearing; these wheels are broad, and large in diameter, 
giving greater adhesion and ease of draught. This we consider an 
advantage, inasmuch as one wheel is apt to skid or slide in crossing 
soft places, which not only stops the cutters and gearing, but 
endangers the machine, whilst with the double wheels the motion 
is kept uniform, and the certainty of action is ensured. The 
flexibility of the beam is also a feature in this machine, which, when 
used as a mower, enables it to cut closer to undulating ground. 
The fingers are small, which gives free entrance to close crops; and 
as they are made of the best tough wrought-iron, and tipped with 
hardened steel, they are capable of resisting stones, &c., without 
breakage. The conversion of the mower into a reaper is effected in 
avery simple manner—namely, by attaching, with a single bolt, 
a a aa gn A strong wood beam to the back part of the ing 
and flexible beam, which makes the latter quite rigid. A platform 
is also fixed to the wood beam for the reception of the corn as it falls. 
The platform projects behind the driving portion of the machine, 
which enables the raker to deliver the corn in a single motion, and 
thereby diminishes the fatigue which is occasioned by the platform 
being more advanced. The sheaf can be delivered either sideways 
or in the rear. The two driving wheels give, likewise, sufficient 
base for the support of the platform, without rendering an off-wheel 
necessary for carrying it; and the off-wheel is only retained as a 
buffer to — contact of the beam and the ground in hilly places. 
The width of cut is 4} ft.; this is somewhat less than the ordinary 
width, but it is more than made up by the lightness by what is 
called side-draft. Shafts, which are ordinarily used in carts, are 
attached to the reaper, which gives the horse more power for turning 
and backing; and as the beam folds up, the whole machine can pass 
through a gateway or a “— lane 5 ft. wide. If the platform is in 
place, the width is 8} ft. The whole arrangement, indeed, of the 
machine is simple, and easily enough to be understood. In fact, it 
is just the tool, if we may be allowed the expression, for an ordina’ 
lab to g Another advantage, also, in connection wit! 
this machine is, that it is exceedingly low in price as compared with 
others, which will naturally increase the demand for it. 1t has also 
been thoroughly tried during the recent harvest to test its peculiar 
—- in order that it might be sent out in a completely effective 
orm.—Messenger. 

Foreicn AND CoLontaL Jortinas.—Sebastopol is being restored. 
General Todleben, the distinguished Russian military engineer, is on 
the spot, and has been directing his skill towards the repair of the 
fortifications damaged by the play of French and British cannon.— 
An arrangement for as coal in locomotives has been applied on 
the Chalons Railway, by Mr. Dumery, and appears to be a modifi- 
cation of an invention patented some time since by Mr. Young, of 
Queen-street, Cheapside, inasmuch as the coal is supplied beneath 
the incandescent portion of the fuel. In Mr. Dumery’s locomotive 
the fuel is carried to the requisite position below the fire through 
tubes, carried from the platform on which the engine-driver 
stands.—It is stated that at a recent trial at Paris Whit- 
worth rifles proved themselves worth two to one at 500 metres, 
and four to one at 1,000 metres, as compared with the French 
weapons.—With the view of prosecuting engineering and other 
public works now in progress at Corfu, the authorities have 
decided on augmenting the numbers of sappers and miners 
stationed on the island.—The last American advices state than an 
aeronaut in Wheeling, Va., was about to attempt an ascent in a 
balloon made of brown paper! [What next ?]—Captain Reynolds, 
of the 10th Infantry, United States Army, reports having discovered 
a pass 2,500 ft. lower than any heretofore discovered on the line of 
the Rocky Mountains. It is about the 46th parallel of latitude.— 
The mineral wealth of Spain is enormous, and comparatively unde- 
veloped. From a recent survey, it is estimated that the coal region 
covers 120 “—— leagues, containing 2,300,000,000 tons of coals, of 

t 





quality but little inferior to our own. In France the consumption 
of coal amounts to 60,000,000 of tons annually.—Mr. Wilson, of 


ee gre has invented an electric gas-lighter, by which a 
thousand burners or more can be lighted at once, and in different 
parts of a large city at the same time. Besides the requisite wires, 
the apparatus comprises a small voltaic battery, and one of Ritchie's 
improved induction coils. The battery is maintained in working 
order at a cost of a shilling per month. Mr. Wilson having 
had his apparatus in successful operation for more than a 
year, and having produced a spark 2} in. long through 690 
miles of wire, has now brought it before the Franklin Institute 
of Philadelphia as an invention which may be economically used 
in lighting the street lamps and public buildings of towns.—It is said 
to be the intention of the Eayption Government to carry the railway 
from Suez along the African shore of the Red Sea, as far as a point 
closely adjoining Cape Guardefui, which would be within a short 
steaming distance of Aden.—Russia is —— of joining the 
Caspian with the Black Sea, by a canal from the Don to the Volga, 
but the idea is not a new one. Peter the Great ordered the work to 
be carried on during his reign, though nothing was done; and he was 
but a follower of Sultan Sditn IL, who actually commenced a canal 
in 1569, and employed 20,000 prisoners on it for two years, after 
which he abandoned the work.—Some alarmists have raised a ques- 
tion as to the duration of the supply of that very useful oil, parattine, 
because it is calculated that the Bathgate coal, from which it is 
distilled, will be exhausted in eight years from the present time. 
There is, however, no occasion for uneasiness, for any kind of cannel 
coal will answer the purpose, and this is met with in most of our 
coalfields; large deposits, moreover, have been recently discovered 
at Pictou, Nova Scotia, and any kind of petroleum will yield 
paraftine—Rangoon tar, Trinidad pitch, and the asphalt of Cuba. — 
“In the new French Opera House about jto be erected,” says the 
Constitutionnel, “ the electric telegraph ,will, it is said, play a very 
prominent part. An instantaneous line of communication is to be 
established between the Cabinet of the Minister of State and that 
of the director of the theatre; a wire will also run from the box- 
office to the principal hotels, so that strangers will be able to engage 
places inmnoliatehy on their arrival in Paris. 
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THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 
een 17 oy age td Six Months. 


2284. Davip Jonzs, Newport, Monmouthshire, ‘An im 
method of, and , raising water and other liquids.”— 
recorded 20th Sept 


1860. 
2303. Ropert SMITH, Islington, Middlesex, a of iron, wooden shi; 
hts, Gagne, and barges bottoms and ou! ."—Petition recorded 
Bet September, 1860. 
2332. James FERRABEE, Phenix ty Stroud, Gloucestershire, and 
Eghtings beatin FERRABEB, ‘voatiidient —, we or Ot aa anteane = ~ 
y gas, an of w in- 
Lm is sanpliable to aeting of other descriptio: 
Petition recorded 26th 
2372. Grores Rutter, Great Guildford-street, Southwark, Surrey, “‘Im- 
mg in ag and ap tus for and in treating flax, hem 
Bie New Zealand plantain, and all other vegetable 
fibres '— Petition recorded October, 

we Epwarp THomas HuGuHEs, Chancery-lane, London, ‘ ¥ Improvements in 
healds or heddles employed in looms for weaving.”—A a from 
Jean-Pierre Bourdelin, Lyons, France.—Petition recorded 3rd October, 1860. 

2404. Joun SOOTHERAN and Joun Carr, Pickering, Yorkshire, “ Improve- 
ments in reaping machines.” 

2406. Henry Fury, Cross-street, Wilderness-row, London, “‘ Improvements 
in signal lamps.”—Petitions recorded 4th October, 1860. 

2414. AUGUSTE Broccul, Rue Racine, Paris, “ An improved waterproof 
cement or composition.”— Petition recorded 5th October, 1860, 

2418. WILLIAM SaLTER Parkes, Westbromwich, Staffordshire, 
gee washing machine.” 

2420. WILLIAM "5" Southgate-terrace, So tmp New North- 
road, Mid ts in hanging wtetew 

2422. biaeee WESTHEAD, Manchester, Lancashire, * Taxprovements in gene- 
rating steam, and in apparatus connected therewith.” 

2424. ArTuuR SaRseant, Peckham, + “An improvement in malt 
liquors.” —Petitions recorded 64 6th October, 1860. 

2426. BERNHARD SAMURLSON, Banbury, Oxfordshire, ‘‘ Improvements in 
harvesting machines.” 

2428, James Henson, Parliament-street, Westminster, ‘‘ Improvements in 
the manufacture of chains for coupling or connecting the carriages, wagons, 
and other vehicles on railways, applicable also to various other purposes.” 

2430. SAMUBL WHITAKER, Liverpool, e, ‘* Improvements in the con- 
struction of fluid taps or cocks.” 

2436. WittiAM EpwakD Newton, Chancery-lane, London, ‘‘ Improvements 
in the treatment of ores and coal.”—A communication from Charles K. 
at"? Philadelphia, Pennsylvania, U.S 

. JOSEPH CaLkin, Oakley-square, London, “ An 
“improved ap pes for protecting the upper Portion of the face from the 
ick emency of the weather, dust, or ethene! 

2440. WILLIAM CLARK, Chancery-lane, London, “ Improvements in driving 
straps and belts.”—A communication from Messrs. uis Boulet, ‘angus 
, and Louis Hamy, Calais, France.—Petitions recorded 8th October, 


ved 


— ‘etition 


ns.”"— 


“A new or 





24is. S. Cuanuas hage seene , Welbeck-street, Cavendish-square, London, “‘ Im- 
railways.” "A communication from V. Clovis 





Simboiselle, neo Latte Paris. 

2450, GEORGE WAIDE REYNOLDS and Enocn Dance, Birmingham, Warwick- 
shire, ‘‘ New or improved machinery for the manufacture of baskets and 
wicker work.” 

2452. GrorGe Reip, Liverpool, Lancashire, ‘‘ Improvements in ventilating 
houses, buildings, ~ and structures generally, and in apparatus for as- 
certaining the state o! the atmosphere in the sai ‘houses, buildings, ships, 
and structures.” 

2454. James CHANDLER, Creek-road, Deptford, Kent, ‘‘ Improvements in 
gens gauges for indicating the levels of liquids contained in vessels of any 


2456. Jozu Haywoop Tatum, Peele’s Hotel, Fleet-strect, London, ‘‘ Improve- 
ments in the manufacture of candlewick. *_ Petitions “recorded 9th October, 


1860. 

2464. WitutaM CLARK, Chancery-lane, London, “ Im pot Dare Bebe 
indicating a us.”’—A communication from Mr. evart 
St. M 


2466. Joun Scort, Sunderland, Durham, “ An improvement in the manufac- 
ture of anchors, and an improved apparatus to be employed therein.” 

2468. Richarp HornNsiey, jun., Spittlegate Ironworks, Grantham, Lincoln- 

L — + wt — in machinery used for washing, wringing, mangling, 
and ¢! 

2470. Guones” FREDERICK STIDOLPH and JOHN STIDOLPH, Ipswich, Suffolk, 
“ Improvements in organs.”—Petitions recorded 10th October, 1 

2472. Cnantas Stevens, Welbeck-street, Cavendi ish-square, oie “An 

improved crinoline protector, or double petticoat.”—A communication 

from Clément Duplomb, sen., © Marie Duplomb, jun., and Louis 

Frédéric Levrien, Rue Laffite, 


2473. FREDERICK COLLIER estes, Haverstock-bill, Hampstead, Middlesex, 
“9 ee in farnaces.”—A communication from Jacob Reese, Pitts: 
h 
ore Winnie Mattizv WILLIAMS, Handsworth, Staffordshire, “ Ani 





ment or improvements in crayons, for writing, drawing, and marking. of 

2475. JOHN SILVESTER, Westbromwich, Sta hire, ‘* A new or improved 
steam pressure and vacuum gauge.” 

2476. Tuomas WILSON, Birmingham, Warwickshire, “‘ Improvements in paper 
files or holders.” 

2477. JasPeR SMITH, | Abbey-street, and bea ey op Tay.or, Wellington-row, 
Bethnal-green, ts in the manufacture of chenille, 
and in machinery for that purpose.” 

2478, ee BARKER, Cornbrook, Manchester, ‘‘ Certain improvements in 





steam en 
2479. Evmsens ; JOSEPH Hanon, Paris, ‘‘ Improvements in the manufacture of 
vegetable albumine.” 
ed apparatus for 


2481. Joun COLEMAN, jun., Woburn, 
raising and stacking straw, and other agricultural p roduce. 

2482. JaspER WHEELER RooErs, Peat House, Robert’: sg erecildare, Treland, 
“Improved means of, and apparatus for collecting the excrement ted towns 
and villages, and for facilitating the drainage of houses.” — Petition 
11th October, 1860. 

2483. Joun Aaron West, St. Helens, Lancashire, ‘‘ Improvements in treat- 

solutions containing sulphate of soda, also metallic and other matters, 
ane in obtaining products therefrom.” 


Redfardchi. “Ty 





RIcHARD ARCHIBALD BROOMAN ne, London, “‘ Improvements 
= machinery for cutting and packing ."—A communication from 
Julius de Bary, Offenbach, Hesse Darms' 

2485. WiLLtiAM EDWARD NeEwron, Chance: 
in the manufacture of furniture nails or 
with metallic — or ts."—A communication 
Bapterosses, P: 

2486. WiLLIAM fewene NEwrToN, pew ag London, ‘An papas 
fastening for window shutters and blinds.”—A communication 
Augustus Reeve, Allowaystown, Salem, New Jersey, U. 

2487. JaspeR WHEELER Rocers, Peat House Robert's s-town, Kildare, aaneed, 
7 —_ in the mode of and apparatus for preparing peat for 


-lane, London, “ Improvements 
‘ks, and other articles provided 
from Mr. Jean Felix 


488. = WILSON, a “Improvements in breech loading fire- 
arms, ordnance, and projectiles. 

2489. BRNJAMIN Ruopgs and Gaones Ruopgs, aa, - ba a ee ge 
in machinery and in a tus connected th r the 
bituminous pipes and other articles.”— Petitions nod 12th October, 1860. 

2490. JOuN BLACK woop and WILLIAM BLACK Woop, Craigton, Dumbartonshire, 
N.B., “‘ Improvements in apparatus for washing yarns or th 

2492. Joun HENRY Jounson, Lincoln's-inn-fields, London, “ Improvements 
in the production of colours for dyeing and printing. ”—A communication 
from Louis Joseph Troost, Paris. 

2493. Georet WEARING, Westbromwich, Staffordshire, ‘‘ Certain improve- 
ments in the manufaeture of saucepans formed of cast- -iron, and which said 
im; rovements are also applicable to the manufacture of general cast-iron 
hollow ware.” 

2494. SamuzL Reston, i, a improved rotatory engine.” 

2405, WILLIAM CLARE, Chi Lee oe lg on, “‘ Improvements in lubricating 
apparatus.”— A comm from Napoléon Jourdan, Paris. 

2496. RicHARD ARCHIBALD Broomany, Fleet-street, London, ‘‘ lm ~ ‘aoe 
in lenses.” —A communication from Charles C. Harrison, New 

2497. Martin Deavin, Crystal-terrace, Rotherhithe, New- road, Surrey, “An 

it in gy i apparatuses known as see-saws, and an improved 
mode of working the same.” 


2499, JOnN Jamm Russet and BurpEtt Lampton Brown, Wednesbury, 
ts in apparatus used for supplying steam from 











steam boilers or generators. = 

2500. THomas CARLYLE HAYWARD, jun., parent North, Middlesex, 
“‘ Improved ship’s signals, for day and nig! 

= qt - Hieeins = THomas ta beng eer = a Fn 
s| “*Improvements in machinery or apparatus for preparing, spinni 
and doubling cotton, and other fibrous materials.”— Petitions recorded 13h 


2503. ane ‘Davies, ang ag Lincoln’s-inn, London, “‘ An improved 
method of, and apparatus for, refrigerating and ."—A communica- 
lippe Edouard Carré, Paris. 


tion from Ferdinand 
2505. CABLE ety and Joun BRENNAND, M ter, “I 
pets, petticoats, window ourtains, blinds, ‘and Similar 


in ornamenting 

£57. CHARLES Stevens, Welbeck-street, Cavendish-square, London, “ An 
improved machine for ¢ cutting out bricks and ~~ pes.”—A communica- 
, tion from Louis Constant Desaint, Rue Laffite, Pi 

2599. Isaac Menait Stnegr, New York, U.S., 

a and fitting of steam vessels.” 





"« Improvements i in the con- 





2511. Wiuttam Epwarp Newron, Chancery-lane, London, “ 
in tools or machines for the manufacture of certain kinds of metallic tubes.” 
Felix Richard, Paris. 


2365. Rossrt Musuer, Chi, Gates, | An improvement in the 
manufacture of cast steel.” — Petitions recorded 











—A communication from Fi 2386. James Lun TON atm " 

2518. CHARLES Burn, Delaha: y-street, Westminster, ete in the apparatus used yo Fy r r atretching and: drying = oem 
permanent-way of street railways.” — Petitions recorded 15th October, 1860. recorded 2nd October, 1860. 

we — = New! ewhall-street, Birmingham, and Jossru , 2401. CHaruEs Co thampton-buildi Ch -lane, London, 

Certain inquovements in ladies’ clasps, and | ‘+ Improvements in the manufacture or extraction and application of colour- 

Bnich mat o mr: ~ 4,7 vw ad plicable for connecting or holding ing matters from bed gm ny of the distillation of coal tar.”—A commu- 
waistbands, belts, dress.” nication from > Albert Battalier, Avignon, France.—Petition 

2517. Cuanuts Joti Boner, Ainslio-ploce Edinburgh, N.B., Seep recorded 4th October, 1860. 
men r muzz! 4 loading ordnance.” 2415. THOMAS o 

2519. WiLLIaM Epwarp Newton, Chancery-lane, ay “ An i Beaere, (——. oa aon red 1d ober, 1800. “y 
mone of g railways.”—A communication from Alexander ey 2426. BERNHARD Sax » Banbury, 0: hi P in har- 


U.S. 

2521. Joun Louis J ULLION, ‘Tynemouth, Borthanbertend, “ Improved machi- 
nery for making fences.”—A a —- ee Pitts- 
burg, Pennsylvania, U. S.—Petitions 

= Francis XAVIER eS Pentonville-road, London, “ a 

ratus for heating stoves b: by gue 
bcm) Hxnpgrson, Alderley Edge, and JonatHan Down, Alderley, 
cheshire, * Improvements in obtaining copper, silver, tin, and several other 
metals, from their ores or ~ Fo red or artificial compound contain- 


ing m 
2527. James Paumer Bupp, Ystalyfera Ironworks, Swansea, “I 
in the manufactare of temne 9 plates.” meme nema 
. Witttam Epwarp Newron, Chancery-lane, London, “An improved 
1 of me ae ae & and fitting oes for storage an tunapertttien.” 
—A commun ion from James win, Waterville, Robert Bra 
Buffalo, U.S., and M. D. Baldwin, Brantford, C —- 
2531. Danii Avaustvs _ LEYSHON, Brockmoor, Brierley-hill, Staffordshire, 
“ An imp’ it or imp in coat coating certain forms or articles of 
ans steel, or zine.” 
=. WILLIAM Sear, Wolverton, Buckinghamshire, “ Improvements in cart- 
ges.” 
2535. Gavin Youna, Glasgow, Lanarkshire, N.B., “An ingeered } hemming 
= binding gauge for sewing machines. "Petitions recorded 17th October, 


ee 


Patents on which the Stamp Duty of £50 has been 7. 
2796. JoHN SriTHEN, Earl-street, London.—Dated 3rd November, 185 
= T wag! Macixtosi, North Bank, Regent’s-park, London. ee 24th 
r, 1 

2708. James THom and Hue McNavent, Glasgow, Lanarkshire, N.B.— 
Dated 24th r, 1857. 

2785. JAMES APPERLY and WILLIAM CLIssoLD, Dudbridge, Gloucestershire.— 
Dated 2nd November, 1857. 

2302. CHARLES Epwarps Amos, Grove, Southwark, Surrey.—Dated 4th 
November, 1357. 

2713. CHARLES DE CLippEeLe, Brussels.—Dated 26th October, 1857. 

2768. Tuomas Lows, Birmingham.— Dated 31st October, 1857. 

2721. James NEWALL, — Lancashire.—Dated 27th October, 1857. 

2749. pan ie as Joun Livinestons, Manchester.—Dated 

2748, THOMAS Cook, Old Kent-road, Surrey.—Dated 29th hy wee 1857. 

2752, Eparaim Smitu, Carlisle-street, London.—Datcd 29th October, 1857. 

a GEORGE WILLIAM Rosinson, Barton-on-Humber.—Dated 29th October, 


857. 
art, | seaeeameaes PRIDEAUX, Charing-cr -cross, London.—Dated 30th October, 


Patents on which the Stamp Duty of £100 has been Paid. 
2473, Epwarp Joskpa Hueues, Mauchester.—Dated 26th October, 1853. 
2551. Tuomas Irvine, Dalton, Kirkeaton, Yorkshire.—Dated 3rd November, 


1853. 
2906, SAMUEL MESSENGER, Birmingham.— —Dated 15th December, 1853. 


Notices to Pr to Proceed. 

1464. WitL1aM Harpine, Rutland- terrace, Forest-hill, Kent, “‘ Improvements 
in breech loading fire-arms.”— Petition ‘recorded 15th June, 860. 

1470. Epwarp Dgans, Arthur-street East, London Bridge, ‘and WILLOUGHBY 
Digby Marsh, James-street, London, “ Improvements in kitchen ranges 
or apparatus for cooking.”— Petition recorded 16th June, 1866. 

= JOHN WALKER, City-road, London, “ Improvements in mills or machi- 





2441. Jonn Henry i, Lincoln’s-inn-fields, London, * pupeeremeato 
t. jeation trom” Wiliam Wharton Ms Philadel [a eg 
commun! jun., 

U.S.—Petitions recorded 8th October, 180). ~ ’ 

a emp Bons.ut, y= — 8 ~ . — n electric con- 

actors and apparatus transmi te as stehen '— Petition 

261. Thomas B rt, Bever aes ed 

HOMAS BARNETT, ley, Yorkshire, “ Improvements in machinery 
for drying grain, roots, and seeds, and for roasting coftee, cocoa, chicory, 
malt, and other vegetable substances.” ’ 

= —— Hornsey, ae Spice Inamedan, Grantham, Lincoln- 

ire, ** mprovements mac used for washing, = ay mang’ 
and churning.”— Petitions recorded 10th October, 1860.” ting, 

2475. Joun SILvEesTeEr, Westbromwich, Staffordshire, “A new or improved 

gauge.” 


and vacuum 
Roberts Leg =] Kildare, Ire- 
excrement of 


, 
Aint 





steam pressure 

2482. Jasper WHEELER ——, Peat House, 
land, ** Improved means of, and tus este, collecting the 
towns and villages, and for facilita g the drainage of houses.”— Petitions 
recorded 11th October, 1860. 

2487. Jaspan WHEELER Rogers, Peat House, Roberts Town, Kildare, Ire- 
} > Improvements in the mode of, and apparatus for, preparing peat 
for 

2489. e+ et | Ruopgs and Groner Ruopes, Nottingham, ‘‘ Improvements 
in machinery and in tus connected therewith for the manufacture of 





a_bitaminoas p and articles.""—Petitions recorded 12th laaeuee 1860. 
James Palmer Bupp, bp = oe ea, 
= ‘the manufacture of lates.” 


P 
2531. DaNIgL Aveustus _LEYsHON, Brockmoor, aeeteethl Staff 
** An i or in coating certain forms or articles 
iron, steel, or zinc.”—Petitions recorded 17th October, 1860. 








2288. For “ Robert Kuntsmann” read * read “* Robert Kunstmann.” 


And notice is hereby that all per S ms having an interest in 
ing any one of such app! ry" - =e particulars in wri! 
of their objections to such application, at id Office of the Commis- 
sioners, within twenty-one days after he da of the Gazette (and of the 
Journal) in which this notice is eed, 


List of Specifications published daring the week ending 


707, 5s. 7d.; 708, 8d. ; 710, 8d. ; 711, Sd. ; 712, 8d.; 713, 3d. ; 714, Sd. ; 
715, 74. ; 716, 8d ; 717, 3d.; 718, Sau; 719, 6d. ; , Is. 10d.; 
722, Sd. ; 728, Od. ; 724, 6d. § 725, 3d. 5 726, 94. 5 727, Sd. ; 728, 7d. ; 720, 6d; 
730, 10d. ; 731, 3d. ; 738, 2s. 3d. ; 738, Bd. ; 734, 1s. } 735, 8d. ; 736, 3d. ; 
3d.’; 738, 7d. ; 730, 3d.’ 740, 8d. ; 741, 18. 4d.'; 742, Gd. ; 743, Is. 1d. } 745, 
10d. ; 746, 10d, ; rat 9d. ; 748, 3d. ; 749, 11d. ; #0, 6d. ; 751, Sd. ; 752, 6d. ; 
758, 10d. ; 754, 3d. 5 755, 9d. ; 756, 18. 4d.; 757, 74. ; 768, 1s. 9d. : 759, 
1s. 1d. ; 760, 5d. ; 761, 7d. ; 762, 10d. ; 763, 1s. 2d. ; 764, 5d. 


o,¢ Specifications will be forwarded by Mr. Bennet Woodcroft, Great 
Patent Office, Lond 

amount of price and 
Post-office order, made 








ng remi' 
le to him at the Post-office, High Holborn. 








ABSTRACTS OF SPECIFICATIONS. 





in hay some = poremans pee See from the cane and other like vegetable 
June, , 
1493. yee ARTHUR, Polygon, Southampton, “Obtaining and applyin 
motive power.” "Petition recorded ‘une, 1860. “ plying 
1504. WILLIAM AvGusTUS Munn, Throwley House, near Faversham, Kent, 
“ An improved cartri: h.” 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, a as Gffes of Rar Majertfe Commissionare of Patents, 


CLass 1.—PRIME MOVERS, 
I ig Fixed Steam and other Engines fala eal 





idge pouc 

1508. Wituiam Pirr Eastman, Newark, New Jersey, U.S 

in bolts for fasten’ doors, gates, and windows.”—A communication — 

Henry Burt, Newark, New ape gm 
1512. ARTHUR TURNER CLARK and JOHN Price, High-street, Southampton, 

“ Improvements in signal lanterns.” 

1513, Wimu1aM BucKWRLL, Phenix Stone Works, East Greenwich, Kent 
“Improvements in moulding blocks, slabs, pipes, and other articles, an 
> apparatus to be employed therein."—Petitions recorded 2ist J 


une, 

1514, AlgNaN JurTBAv, Orleans, Loi lating 

as Uw peg! houses and public bull: '— Petition 
recorded 22nd June, 1860. 

1999, James Joyce, Birmingham, and ABRAHAM Mor.ey, Hinckley, Leicester- 
shire, ‘‘ A new machine or improved mechanical arrangements or combina- 
tions for the manufacture of stockings, vests, and other articles of hosiery.” 

“ HENRY ——, North Devon Pottery Company, Annery, near Bideford, 


1536, PIERRE PanLLanon, Chandon, Loire, France, ‘‘ An improved apparatus 
for distilling.” — Petitions recorded 23rd June, 1860. 

1538. ABRAHAM BARNSLEY, New Town, — See rr ey “Im- 
provements in apparatus for the manufacture of welded iron tu! 


France, “‘ A new s stem of 
ings with natural stones.” 





1540. Joun Henry Jounson, Lincoln’s-inn-fields, London, *‘ ven ovements 
in bydraulic apparatus for obtaining motive — and for rais ig water.” 
—A commuuication from Louis LB 


1541. Henry Cagaser, York, ** Improvements in reaping and mowing ma- 
chines.” — Petitions 

1553. Henry Cartwrieut, Dean yom ag Shropshire, “ Improvements in 
means of apparatus in connection with steam ines to facilitate the work- 
ing of the same expansively.”— Petition reco 26th June, 1860. 

1559. MARGARET JARRETT LavRIBZ Latra, Ashton G hi 
N.B., “‘ Improvements in the treatment of various substances : the pur- 

m4 of ren’ ering the same non-inflammable.”—Petition recorded 27th June, 


1576, James Souter, Hoxton, Middlesex, “ ay am in steam boilers 
and an improved arrangement of steam engine to be used therewith.”— 
Petition recorded 20th June, 1860. 

1584. Tuomas Cox, jun., Rosert HARRINGTON, tate, and WiLtiam 
Houwanp, King’s orton, Worcestershire, ‘‘ I in the 
ture of ranner notches and top notches for umbrellas a parasols.” — 

‘atition recorded 30th June, 1860. 

1588. CELESTIN PHILIprs GonrTarp, Boulevart de Strasbourg, Paris, ‘‘ Im- 

roverments in remontoirs for winding up and setting right watches without 








eys.” 

1592. Epuraim CuEetwyy, Worcester, “ Sagpovemente in the manufacture of 
gloves.” —Petitions recorded 2nd July, 1 

1602, Joun Jonnson, Ashton-under-Lyne, Lancashire, ** Certain improvements 
in jacquard machines.”— Petition recorded 3rd July, 1860. 

1613. WILLIAM —— Williamsbarg, Massachusetts, U.S., ‘'A new and 

silk.”—A communication 


treteching end 
aoe a ty Hebron, Rene U.8.—Peéition recorded 4th 
uw 
1627, Joun Oepen, Manchester, ‘‘ Certain 
weaving.” —Petition recorded 5th July, 1860. 
1650. JaCQuES CLEMILLE MALFILLE, Bordeaux Town, France, “An improved 
elastic band for sustaining — — pant. and 
drawers, petticoats, or other dresses.” —/' = recorded Oth July, 1860. 
1663. Fraxcois Borx, Bruxelles, Belgium, “ 








ts in power looms for 





Mills, Gearing, Boilers, Fittings, 


876. A. V. Newton, , London, “* + ate ."—A com- 

ape ne 5th Apri, 1860. _— 
ntee claims, First, so combining the a ~ —- by pipe 

throug! which the pressure within the boiler is transmitted 

that th e length of tube in either direction from its — vith “the oe 
shall not exceed a semi-circle, and placing the tube in such a position that 
it shall descend at every point towards its junction with, and be drawn back 
into, the pipe. Secondly, he claims joining the pipe from the boiler with the 
indicating tube at a point between its two ends, and bending the latter as 
set forth, so that the ends of the tube shall be nearly over the points where 
its two branches are rigidly supported, whereb: e tube is less 
sensitive to the vertical shocks to which it is subjected. Thirdly, he claims 
bending the two ae the indicating tube symmetrically, or — =f 80, 
upon ene of a vertical line, as and the two 
extremities of the tube with a lever, asset forth, for the purpose of pre- 
venting the horizontal vibrations of the tube from ‘being transmitted to the 
index hand. Fourthly, ——- [apne the lever to the indicating tube 
without attachment to Fifthly, he claims pivoting 

the lever to the rack, as set forth, forth for the purpose specified. 
877. A. V. Newton, London, ‘' Supplying steam to steam 

eagines,’—A communication. —Dated 5th April, 1860. 

The object of this invention is to arrange the valves and steam ways of 
ing engines for feeding steam a so that the engine p start 
Teself a, whenever steam is admitted to the steam chest, and 








whatever may be ti tion in which the piston or the valves are left, 
The invention am described without to the d ng’ 
Crass 2.—TRANSPORT. 


Including fy and Plant, Road-making, Steam 

9" _e Fittings, Sailing Vessels, Boats, Carriages, Carts, 

ness, §c. 

965. W. Canmont and W. Cornett, Clayton, near Manchester, ‘* Casting 
steel tyres for wheels.” — Dated 17th April, 1860, 

This invention is designed for the purpose of preventing the defects or 
seams caused by the imperfect union of molten steel when introduced or 
a into the mould as it flows around the core, and arising from the 

rapid chilling peculiar to steel, The invention consists in running the 
oa ten steel in one mass into the mould employed, and from one } 
ing, and afterwards rapidly forcing the core downwards or into the aotten 
mass by means of screw or other mechanical or steam power, thereby dis- 
placing the central portion of the fluid metal, and forcing it — the further 
extremities or limit = the mould, by which means ig is formed or 
o> in one entire is, conseq a free from roe imperfections 
proved sy in ‘casting at the junction or meeting of the streams of 
snelten a —Not proceeded with. 
972. R. A. Semeen aaa Fleet-street, London, ‘‘ Communicating to railway pas- 
sengers the names of the stations which the train successively approaches,” — 
A communication,— Dated 18th April, 1860. 

This invention consists, First, of a method of communicating to railway 
passengers the names of the stations — the train in which they travel 
successively ap oe by placing in each ger carriage an us 


Corea is io 





lass surfaces.”—Partly a communication oom ‘Pierre — de. Rudder a 
Seen Bonnefoy, Bruxelles.— /etitwon recorded 10th July, 1 

1893. Jonan Freprik Kurtin, Stockholm, “ Improvements in ships’ logs.” a 

1894. James Lance.orr, Rose-terrace, Buxton- road, Essex, “I 


upon by the or other offi in on manner as to bring the 
name of each station in succession into view before the train arrives at it, 
and at the same time (where desirable) to strike a bell, or otherwise act upon 
a sound im ak for the pu: of calling the attention of the to 

the ch which the cations of the apparatus undergo e invention 





in machinery or apparatus for the manufacture of small medi pom 
and also in the manufacture of such chains.”"—/etitions recorded 4th August, 


1860. 

2013. James CAmpnett, Adelaide-road, Haverstock-hill, Middlesex, ‘‘ Im- 
provements in apparatus for removing sand or mad from the bottom of the 
sea, aud of riveis, docks, and harbours.”—/etition recorded 2lst August, 
1860. 

2250. Winu1am Epwarp Newton, Chancery-lane, London, “ Improvements 
in safety locks.”—A communication from Edouard Louis Poirier, Paris. — 
Petition recorded 15th September, 1860, 

2287. Tuomas Bricas, ford, Lancashire, ‘‘ Certain papememente in the 
manufacture of oil cloth or oil paper to be employed for pac cking purposes, 
or for coating or covering and th ith.” 

2298. Ropert Musuert, — Gloucestershire, ‘The manufacture of a 
new or improved metallic alloy.” — Petitions recorded 20th September, 1860, 

2307. JamEs CaMPBELL, Adelaide-road, Haverstock-hill, Middlesex, ‘A 
chambered floating dry dock. "Petition recorded 2ist September, 1860. 

2349. WiLLIaM Hopekunson, New Lenton, gee re “‘ Improvements 





in machinery or apparatus in the manufacture of figured laces made on 
bobbin net machines.”— Petition recorded 27th ember, 1860. 
2363. ARTHUR WARNER, Threadneedle-street, Lor. " Improvements in the 


manufacture of iron, steel, copper, Jead, tin, zinc, and their alloys, and in 
the manufacture of coke.” 





consists, Secondly, of apparatuses for carrying the first part of the invention 
into effect. The inventors place on each carriage an electro magnet, or 
electro magnets, and connect the whole of them by wires which may be 
connected with a battery, at the yy of the — or other 
With each et or set of , levers, click 
—_ a bell and hammer, a voveing a carrying the names of the 
other like contrivances, whereby every time the electric 
Seca of the wires with the battery is completed, the bell may be made 
to sound, and the name of a fresh station be brought to sight.—Not pro- 
ceeded wi 
975. H. PAYNE, St. James's-road, Old Kent-road, London, “* Lowering ships’ 
boats.” —Dated 18th April, 1860, 

The inventor proposes bolting, or otherwise securing 
bottom of the boat, a strong metallic block, having a slot or — made 
across its centre, and a hole formed throu; h the metal in a mem bem 9 
tion ; into each of the holes formed in the blocks is passed one end 
the other end terminating in a double eon in or near the cen 
boat, each end of this lever being connected to one end of each of 
A vertical shaft th ene of the thwarte of the boat, and thr 
the centre of the lever ; le is placed on the top of the shaft wh 
actuates the lever, > uss the rods forward, or draws them out of the 
holes, as guys at each ¢ end of the boat, one in 
ey ey py which has a flat link at 
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THE ENGINEER. 





Nov. 2, 1860. 








formed in the blocks, and 
which means the boat is 





the said links are placed into the slot or opening 
bo ends of = Pods posed Crongs them, ty 
d ys a 
997. J. Wauusr, Walsall, South Staffordshire, “ Railway sleepers.”—Dated 
80th April, 1860. 

This invention consists in making the sleepers of plates of wrought or 
cast-iron, bolted or rivetted to a heirs pm igua of angle or T-iron, or iron 
of other suitable section.—Not proceeded with. 


Cass 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
940. J. Perrin, jun., Rochdale, “ Drying warps.”—Dated 14th April, 1860. 

in drying warps the patentee win m over rails or bars which are 
carried oe arms or dises, mounted upon an axle within a chamber of 
aay suitable form, and he causes a current of air to pass thro by means 
of afan which acts by exhaustion or by driving. During this operation 
the warps are kept stationary, but the apparatus upon which they are 
is moun’ upon an axle which may be turned to facilitate the 
vperation of winding, and the sides of the chamber are constructed so 
they may be opened during that operati e i cannot be 

in 1 without reference to the drawings 


Crass 4.—AGRICULTURE. 
Including Agricultural Engi Windlasses, Implements, Flour 
7 ee Taille, ye. 





960, c W. J. and R. Vauauan, Birmingham, ‘ Hoes.”— Dated 17th April, 
860 


This invention cannot be described without reference to the drawings, 


974. J. FowLer jun., Cornhill, London, W. Wary, Ipswich, and D, Grea 
New-cross, Kent, “ Tilling land, &c."— Partly a communication.— Date 
18th April, 1860. , 

This invention has for its object improvements in tilling land, and in 
actuating agricultural implements by steam-power, and in apparatus em- 
rloyed asia, and consists, First, in a method of actuating diggers or 

Enplomente furnished with tilling tools, which are caused to pass into or 

through the land, so as to move or disturb it by having a motion imparted 

to them independent of the motion of the carriage by which they are 

. In actuating such imp! ts by steam power, according to this 
invention, an endless rope is employed ; this rope is stretched from he.d- 
land to headland, where it passes over pulleys or drums, and it is kept in 
motion by suitable winding copeeeies To the endless rope the carriage of 
the implement is attached, and is by it drawn to and fro, the motion of the 

rope being reversed in direction each time that the implement comes to a 

headland, and in order to give motion to the tilling tools, the return rope, 

or portion of the endless rope wiich travels in the opposite direction to the 
implement, is made use of by passing it round or over a suitable drum or 
iustrument, the drum or instrument thus receives motion, and this by 

icated to the tilling tools, The slack of the 
of a drum or drums mounted on the 








ng or apparat 
winding rope is taken up by means 
implement, 


—_—-—_ 


Crass 6.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §e. 
988. C. F. Sxpitie, Nantes, France, *‘ A non-metallic composition to be used in 
the manufacture of water, yas, and other pipes or conduits, and machinery 
or apparatus to be used in such manufacture.” —Dated 20th April, 1360. 
The patentee claims the combination of waste slate and stone, scoria, 
sand, or cinders, with several other matters, by which he forms a compo- 
sition applicable to many purposes; and he also claims the machinery or 
apparatus and the tools described. 


Crass 6.—FIRE-ARMS, 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 


95". W. CuarKk, Chancery-lane, London, * Iinprovements in breech-loading 
arms and in projectiles." —A communication. —Dated 16th April, 1560. 

This invention cannot be described without reference to the drawings. 
958, T. TuRNER, Birmingham, ‘ Rifling.”—Dated 16th April, 1860. 

These improvements in gun barrels and ordnance have for their object 
the prevention of fouling common to the present mode of rifling, and this 
the patentee effects by cutting the grooves of irregular depths, as, for 
instance, from the breech to about one-third of the piece, more or less, he 
diminishes the depth of the grooves, and from there to the muzzle he forms 
the grooves of a uniform depth. The number of the grooves, and the 
spiral form in which they may be cut, may be varied as required. And 
instead of the angles of the grooves being at right angles with the base 
line of the cutter (by which they are formed as now commonly adopted) he 

fers making the angles of the cutter, and consequently the grooves or 

vis formed by it, about thirty-five degrees, more or less, with the base 
line of the cutter; by this means the face of the lands from the breech to 
about one-third, more or less, of the length as desired will increase in 
width as the depth of the groves decrease, and from there to the muzzle 
the face or front of the lands or bore of the gun will be perfectly uniform, 
This forms the main feature of the invention, but which may be variously 
— and yet obtain the object sought, namely, the prevention of 
louling. 
970. G. CanoutL, Shoreditch, London, ‘* Composition for priming percussion 
caps.” — Dated 18th April, 1860, 

This invention consists of several mixtures having the chlorate of potass 

r The inventor takes, for example, chlorate of potass, 100 parts ; 
glass powder, 100 parts; hyposulphate or cyanoferrique of lead, 80 parts ; 
amorph phosphorus, 2 parts; water, 200 parts; these ingredients are 
reduced to au impalpable powder separately, and are mixed together with 
the water, forming a paste semi-liquid; it is then ready for use. The 
machine he uses for priming the percussion caps is a plate upon which are 
fixed as many metallic pins with a head at the end of it as he intends of 
priming percussion caps at a time ; the heads of these pins are dipped in the 
above composition or Lyre and introduced imto the pereussion caps, 
leaving in bottom of them the composition required for priming them; 
then they are carried into a warm room to dry.— Not proceeded with. 


CLass 7,.—FURNITURE AND CLOTHING. 
Including Costing Una, Uj , Ornaments, Musical Instru- 


ry 
ments, Lamps, Manufactured Articles of Dress, (ve. 





960. W. E. Newron, Chancery-lane, London, ‘‘ Pianofortes.”—< communica- 
tion. —Dated 17th April, 1860. 

This invention consists in what is termed a graduated sound-board and 
bridge, that is to say, in so arranging and applying the sound-board and 
strings, and so constructing and applying the bridge or bridges of a piano- 
forte that the depth of bri at the bearing points of the several strings, 
and the distances of the several strings from the board, are in proportion 
or nearly so to the lengths of the vibrating portions of the strings. 

977. W. E. Newton, Chancery-lane, London, ‘‘ Pressing bonnets, &c."—A 
communication.—Dated 18th April, 1860. 

This invention re'ates to pressing the whole of a bonnet, bonnet-frame, 
hat, or similar article, at one operation, by dies acting on the entire surface, 
the said bonnets, frames, or similar articles being formed of om or of 
several pieces, 

989. J. Dyer, jun., Islington, London, “‘ Ornamentation of certuin art'cles of 
bed-room furniture.” — Dated 2th April, 1960. 

This invention consists in preparing the suifaces of such articles by first 
coating the same with a mixture of whiting, starch, and size, and employ- 
ing for the ground-work or enamelling white lead, ultramarine, carmine, 
and driers (or the equivalent compound), in proportionate quantities 

itable for producing the colour mauve in any requisite shade, the said 
ground-work or enamelling being subsequently lined or ornamented in any 
suitable colour, gilt, and varnished.—Not proceeded with. 


Ciass 8.—CHEMICAL. 


| Special Chemical and Pharmaceutical Preparations, Fusl 
and Lighting ee Fr gece: and Preservation of Food, 
Brewing a , Bleaching, Dyeing, Calico-Printing, Smeliing, 
Glass, Pottery, hy , Paint, Paper, Manures, §e. 
902. H. and J. G. Srexce, Birmingham, “ Lacquer.”— Dated 11th April, 1860. 
In carrying this invention into effect the inventors take the various gums 
and ordinary spirits of wine commonly used in its manufacture, and place 
them in any convenient situation heated to the temperature of about 
80 deg. Fah,.; this may be doue in an ordinary chamber heated with external 
flues, or in a hot air oven or stove. When the temperature of the spirit 
and gums is so increased they are mixed together in the asual proportions, 
and when the gum or gums are thoroughly dissolved, the temperature is 
reduced by removing the lacquer from all sources of artificial heat to be 
strained off, when it will be fit for use in a cold state.—Not proceeded with 
919. J. W. Roomrs, Kobevtstown, Kildare, “ Draining peat mosses, and 
‘drying and ering the peat for fucl.”— Dated 12th April, 1860, 
This invention reiates in the first place to the draining of the moss, so as 
to prepare it to be cut into blocks for fuel, the object being to allow the 
to to a certain extent in situ. After the area intended to be 














peat 
operated upon in the first instance has been isolated from the rest of the , 





bog, by cutting a deep trench or drain all round it, the branch drains are 
eut in terraces or Care Coemeeny from the surface to one or two feet below 
the surface of the su tum or solid ground at the bottom of the moss. 
In cutting the drains, care must be taken to begin with sufficient width at 

to admit of narrowmg the drain by steps or terraces as the depth 
of the drain increases. this means the atmospheric pressure will act 
on the whole horizontal surface, and, egress being provided for the 
escape of water which trickles down the steps or terraces throughout 
the whole, it is carried away by the main drain or outfall. To avoid 
delay, however, when the pressure has arrived at that point that the 
fibres or particles of the peat are sufficiently condensed, the peat is cut 
out in sods of about twelve inches long by three inches square, by means 
of a peculiarly-shaped spade or implement with wings which form the sods 
into the size required. ese sods are then arranged by children on wicker 
trays or frames of any convenient size, and are carried to a frame prepared 
to receive them by sliding the loaded trays in like the action of a drawer. 
These frames form part of a rotary machine constructed somewhat on 
the principle of a “‘ merry-go-round,” to be seen at fairs, and it is set in mo- 
tion by animal or any other power conveyed to it by means of a shaft or band 
acting by gear on the upright shaft of the machine. When all the frames 
have boon filled with the sods of peat, the quantity being according to the 
size and power of the machine, it is set in rotary motion, and is made to 
traverse through the air at such a speed that the action of the atmosphere 
resembling that of a storm, quickly dries up the moisture in each sod ; and 
to facilitate this drying operation, space is left between each tray, and aiso 
between each sod, to allow the air to pass, and this effect of the cold blast 
has been proved to contract and draw together the fibres, whilst the action 
of heat has a tendency toexpand or open them. In this manner the sods 
may be dried and made as hard as coal or hard wood in from twenty-four 
to forty-eight hours, The peat having been dried and hardened by the 
above-described operation, each sod is to be cut into cakes cr blocks of 
uniform size or nearly so by means of a simple arrangement of circular 
saws of twelve inches diameter, mounted on a horizontal shaft. The sods 
are conducted to the blades of an inclined plane, and fall from thence as 
they are cut into a travelling band. They are by this means carried off to 
be piled, when they are fit for use.—Not proceeded with. 


Cuiass 9.—ELECTRICITY.—NongE, 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


632. E. Sreuzi, Nancy, France, ‘‘ Improvements in ornamenting surfaces of 
glass, wood, plaster, and other materials, and in protecting them Jrom the 
action of jive and moisture.” —Dated 31st March, 1860. 

This invention relates to the production of ornamental painting or colour- 
ing upen wood, plaster, glass, or other surfaces of that kind known as 
fresco painting or colouring in distemper, and consists in the employment 
for that purpose of certain substances by which great economy and a 
superior result are obtained. The substances which the patentee prefers to 
employ for this purpose are alkaline silicates, but any other compounds 
may be used which shall have the effect of saturating with silica the sur- 
faces to be ornamented, and thus reudering them insoluble and in !estruc- 
tible. The surface to be thus saturated with silica must be capable of 
resisting the action of the brush, so as not to scale or rub off when the silica 
compound is applied. It must also be of such a nature as to be capable of 
receiving layers of silica compound sufficiently concentrated not to require 
many complications. The results are obtained by the employment of the 
following composition :—He takes 20 Ib. of cuttings of white skins, 200 Ib 
of water, and, after it has been well boiled and strained, he mixes therewith 
2 1b. of gum tragacanth previously dissolved in a sufficient quantity (say 
from fifteen to twenty times its weight) of water. When this has been laid 
on, two layers of silicate of potash are to be applied, the first being diluted 
with water at 10 deg. Beaumé, and the second at 20 deg. Beauiné ; these 
two layers of silicate of potash will suffice to render the surface prepared as 
above described i and i bustible. Instead of applying two or 
three layers of size upon the wood, plaster, or other surface, and tien two 
successive layers of silicate of potash, as above described, he applies, 
according to the nature of the work required, two or three preparatory 
coatings, and then, according to the degree of finish and durability required, 
applies two layers of the same tint ground with water and mised with 
silicate of potash at 25 deg. Beaumé.—Com plete speciyication. 

833. H. Jones, Old-street, St. Luke's, and J. Jones, St. Paul’s-street, New 
North-road, London, ** Wet gas meters.” —Dated 31st March, 1860. 

This invention consists, First, in doing away with the ordinary direct 
communication which exists between the water in the body of the meter and 
the water in the rectangular chamber that contains the float (which commu- 
nication is usually made by means of an aperture below the water line of 
the meter) and in placing the aperture for the admission of water from the 
body to the said chamber, at or above the level of the water line. By this 
arrang t the patent are enabled to maintain the float at a uniform 
height while the meter is in action, and thereby to prevent any improper 
closing’of the gas inlet valve by any excess of pressure which may be brought 
upon it. The invention consists, Secondly, in leading the overflow pipe 
(which carries off the superfluous water from the front rectangular chamber) 
to the back of the meter, where it opens into the back strap at a level a 
little below that of its front end; and in conducting the water from the 
back strap to the waste-water box in front of the meter, which is furnished 
with a screwed plug, as usual, By these means they are enabled to prevent 
a fraudulent use of the meter by tilting it, to which the ordinary meter is 








liable. Or they attain the same end by the following modification of the | 


preceding arrangement :—Instead of leading the overflow pipe to the back 
of the meter, they allow the overflow water to press directly down into the 
waste-water box, and apply a suspended valve to the aperture which admits 
water from the body of the meter to the rectangular chamber, in such 
manner that, while the meter remains upright, the said aperture will 
remain open; but on the meter being tilted, the valve will instantly close 
it. The invention consists, Thirdly, in placing the drum in the body of the 
meter in a position the reverse of that ordinarily adopted, that is to say, 
oes place the uncovered end of it at the front, and the covered end at the 
back, allowing the gas to enter the uncovered end of the drum directly, 
= leading it out from the drum into the exit chamber by means of a bent 
tube. 


839. F JaBUREK, Vienna, ‘‘ Pipe for smoking.”— Dated 31st March, 1860. 

The chief og of this invention is to prevent the noxious oils and juices 
of tobacco while being smoked from passing into the mouth of the smoker ; 
also, in respect of meerschaum pipes, to accelerate the colouring thereof. 
For these purposes, according to this invention, a perforated disc or false 
bottom, having orifices through it, is fixed or formed within the pipe bowl 
above the regular bottom thereof, such disc or false bottom being so placed 
as to leave a space between itself and the real or regular bottom of the 
bowl ; the juices and oils of the tobacco drop or percolate through the per- 
forations or orifices in the disc or false bottom into the space beneath, and 
may be readily removed on pulling out the mouth-piece, For farther pre- 
venting the juices from being drawn into the lips of the smoker, a plug, 
preferably of cork, may be fitted to the mouth-piece, and inserted into the 
pire stem, extending therein to any desired length ; this plug or inner picce 

1as through it from end to end a central longitudinal channel for the pas- 

sage of the smoke, of much smaller diameter or bore than that of the stem, 

but in other respects the said plug completely fills up that part of the stem 

through which it passes. 

841. J. S. Starnes, Cock-hill, Ratclig’, London, “ Signal and other lamps.”— 
Dated 2nd April, 18»0. 

This invention consists in a combination of a lens, and a series of prisms, 
which prisms are formed or indented upon the interior or exterior of the 
lenses or glasses, forming a prismatic corrugated surface thereon. This may 
easily be accomplished by casting the lens or glass in a mould, die, or other 
suitable contrivance, aud then grinding or polishing it as may be required. 
842, H. B. Powrn, Foxleize Park, Lyndhurst, ‘‘ A movabie stud or button.” — 

Dated 2nd April, 1860. 

This invention consists in making an ordinary stud or button into two 
parts, a small shank of one screwing into the other.— Not proceeded with. 
882. W. CLark, Chancery-lane, London, “ Treating peat or tw s.”—A commu- 

nication.—DLuted 7th April, 1860. 

This invention relates to an apparatus for reducing peat, whereby it is 
rendered a homogeneous paste or plastic mass, by crushing all the detritus 
fibres and matters it contains. It consists of a combination of several 
similar horizontal mills. Each of these mills is composed, first, of a cylinder 
fixed to a suitable framing, having grooves on its interior, either straight, 
inclined, or helical; at the upper lateral convex part of the said cylinder is 
placed a hopper for conducting the peat to be broken up into the interior of 
the crashing cylinder. The cylinder is open at one end, which allows the 
peat, when reduced to a homogeneous paste, to pass into a channel which is 
common to several apparatus; secondly, of a crusher mounted in the 
interior of a cylinder; this crusher has external grooves, cither straight, 
inclined, or helical, inversely to those of the fixed cylinder. This crusher is 
conical, and is mounted on a shaft which imparts a rotating movement to it 
at variable speeds. Any number of crushers, each in the interior of a 
cylinder, are mounted on the same horizontal shaft, and receive the same 
rotating movement; this arrangement forms a distinctive feature of the 
apparatus, The crusher being conical, its exterior grooved surface may, 
more or less, approach the grooves ef the fixed cylinder, so that the peat 
may be, more or less, perfectly ground in order to obtain a fine or coarse 
plate. The adjusting of the crusher in the interior of the cylinder is 
effected by means of a nut or screw thread, carried by a coupliag keyed on 
the horizontal shaft commom to the several apparatus. Between this nut 
and the cone are interposed rings of india-rubber, which give by their 
elasticity, if a stone or root, piece of wood, or other hard matter shouki 
enter the crusher between the crusher and the cylinder. In the complete 
apparatus the patentee couples together several similar crushers in longitu- 
dinal and transverse directions, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Corresponaent.) 


Reports ON THE STaTe oF THE Inon TRaDE—AN Erect or THE FRrenca 
Tanirr Ittusrzatep: A French House “ Shutting-up”—Tue Takirr on 
Mera Wares: Reflections upon itt—CoaL Tape: Alleged Infringement of 
the Inspection Act—BiaMINGHAM AND WOLVERHAMPTON GENERAL TRADES 
—Boarp or Trape Rerurns—Ma, Cross, or THE Buston Bank, 
AGAIN, 

Tue iron trade exhibits no feature of alteration upon its condition 
in the past fortnight. There were those on Change in Birmingham 
yesterday, and in Wolverhampton the day before, who said that 
things were looking better, inasmuch as some few more orders have 
been received in the past than in the previous week, but generally 
the reports were not indicative of any alteration. The orders for 
the American full trade have all been given out, and makers are now 
looking more for the orders for the spring trade from that quarter ; 
but these cannot come to hand for some time. The disturbed state 
of the Continent is acting prejudicially, there can be no doubt, upon 
the trade generally in keeping back capitalists from embarking in 
that amount of speculation which is necessary to a brisk trade 
in iron. ‘The Indian railway schemes are looked forward to as 
calculated in their development to bid well for the interests of the 
British ironmaker, but the benefit must be at a comparatively remote 
date. The French tariff continues to be regarded with much favour 
by the trade, who are prepared to await the gradual development of 
the new state of things. There seems unanimity on the point that, 
as compared with South Staffordshire, the Cleveland and Scotch 
districts will be largely benefitted, inasmuch as, in the first place, 
the selling price of iron in the Cleveland district, say, is £1 below 
the price in South Staffordshire; and, in the second, we should have 
to pay some 15s. a ton to get it toanear French port. Here isa 
difference in round numbers of half the duty in favour of the Cleve- 
land makers. Still, Cleveland cannot be benefitted without South 
Staffordshire participating in that favourable change. 

A forcible illustration of the extent to which the new tariff will 
be felt by certain manufacturers in France has just come under our 
own notice. Only on Wednesday last, we conversed with a French 
manufacturer, who has for a long time carried on a large works in 
the neighbourhood of Paris, for the manufacture of wrought-iron 
gas and water tubes, in particular. Immediately, however, upon 
discovering—as he did on Thursday last—how great a reduction had 
taken place in the duties hitherto levied on tubes imported into 
France, he came to the conclusion that it would be impossible for 
him to compete with the makers on this side the Channel; but his 
better course would be to cease making, buy English tubes, and re- 
sell them. With the view of carrying out this determination, he 
came at once to England, and in the past few days has been in South 
Staffordshire, making the necessary preliminary arrangements with 
some of the largest tube houses in the kingdom. In the inquiries 
which he is now pursuing, efficient aid is being rendered to this 
gentleman by a member of one of the leading firms in this district. 

In another column will be found the text of that part of the 
treaty in which our readers are mostly interested. With the 
exception of the Dutch no other continental tariff will, we think, 
be found equally liberal. In that of the Zollverein, for example, 
general hardware articles have been subject to a duty of about 75f. 
the 160 kilos., while in this tariff there is no duty nearly so large. In 
the Zollverein tariti needles have had to pay 375f. the 100 kilos., 
but under the French tariff the highest duty, 150f. There can be 
no doubt but the duty on iron is less favourable to the manufacturers 
of this country than the duty on other metals. At the same time it is 
not fair to term the tariff, even on that article, as making “ pro- 
hibitory duties ” replace prohibition; and, in many articles manu- 
factured of iron, the change is most beneficial to England. The 
ordinary class of cast-iron goods are now to be admitted at from 
£1 83. 6d. to £2 0s. 8d. per ton, the higher rate including pots, and 
applying to that important class of hollow-ware manufactures 
which are largely produced in this district. If tinned or enamelled, 
the duty is about £4 16s. 7d. per ton. On wrought-iron goods, 
including besides the heavier kinds, hinges, bolts, &c., unpolished, 
gratings, iron bedsteads, &c., the duty is £3 13s. 2d. per ton, and the 
great mass of hardwares produced in South Staffordshire and 

irmingham described as “small hardwares,” and which include 
locks, hinges, bolts, door and window fastenings, &c., polished, filed, 
or turned, are to be charged £6 2s, per ton. Nails forged by machi- 
nery are admitted on payment of 44 1s. 4d., and by hand, £62s. 
per ton. Wood screws, screw-bolts and nuts, anchors, chains, and chain 
cables, are reduced from duties varying under the old tariti from 
£4 17s. 6d. to £18. 6s. per ton, to a uniform duty of £4 1s. 4d. per 
ton. The duties on articles of copper, lead, tin, zinc, &c., are equally 
liberal. Turning to the item of machinery, of which France is 
already a very large importer from this country, we find that the 
duties are in no case more than half what they previously were, 
and in most cases not more than a third of those levied under 
the old tariff, and which permitted of extensive exportations 
of this important class of productions to France. Some benefit 
will arise from wrought-iron hinges, clamps, &c., being kept 
distinct from gratings and other matters “ with or without 
ornaments or adjuncts in cast-iron, steel, or copper.” They were 
classified separately for the sake of greater clearness at the customs, 
but in having cast iron, mixed with wrought-iron, admitted in this 
way, a lower rate of duty was obtained for it than would otherwise 
have been allowed. The worst feature in the tariff, as far as the 
interests of English manufacturers are concerned, appears to be the 
item of springs for carriages—a matter which the Sheffield manu- 
facturers took especially in hand. On these there is to be a duty of 
7s. per cwt., and as they are sold at about 18s., this would be some- 
thing like 40 per cent. Axles are also somewhat unfavourably dealt 
with, the duty of 6s. 3d. per cwt. being something like 35 per cent. on 





the lower class, though on the higher it is not so much. Coming, 
| however, to articles which are more exclusively Birmingham staples, 

there seems no ground for complaint, but indeed every reason for 
| satisfaction. Side-arms, which have hitherto been subject to a duty 
| of 480f. the 100 kilos., are now to be admitted on payment of 40f. 
This will exclude only some of the lower class of articles, including 

matchet knives, which are sometimes consigned as side-arms, but 
| will give considerable advantage as regards the better classes. The 
duty on fire-arms is to remain as at present, 240f. ‘Tenpence a pound 
upon a gun worth perhaps 8s., and weighing 4 Ib., is a great deal, 
but upon a sporting gun worth £6 it does not amount to more 
than 15 per cent., and when we come to the higher class of goods, 
which are chiefly those imported into France, it does not amount to 
more than 7} per cent. The duties laid upon plated goods require 
no comment with regard to their liberality. France has some 
advantage in the matter of high-class workmen and matured taste, 
but we cannot see how Birmingham is to be prevented doing a fair 
amount of business in France, seeing that, taking the class of home 
trade goods as an illustration, the duty cannot amount to more than 
5 per cent., while that on the very lowest class is not likely to reach 
more than 10 per cent. The duty placed upon steel pens under the 
new tariff is an illustration of the fact that wherever there was no 
pressure put upou Government by a special interest, such as the 
iron trade, there was every disposition shown to carry out the 
objects of the treaty with the utmost liberality. The new duty is 
10uf. instead of 480f., and as a very high duty has been placed upon 
sheet steel, all of which has to be purchased in Englan= by the few 
French makers, Birmingham seems likely to obtain a larger share of 
the French trade than she at present possesses. Not only is the tarili 
more liberal than the continental tariffs generally, but in many respects 
it is more favourable than that of the United States, and if the fact be 
so, alarge trade with France in goods manufactured by us must in due 
time follow. Yet it should be borne in mind that the French nation, 
taken generally, is not a wealthy one, and that wages in America 
and this country and wages in France are not at all alike. The 
French workman, generally, obtains only about 15%. or 18f.— 





(12s. or 15s.)—per week, and individuals with an income of £10v or 
£150 a-year hold a good position in society. ‘The expenditure of 
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French people consists— 


we the bulk of the 
such persons—and of these the bulk bod leaaee of many 


must, of course, be regulated by their 
articles common in this 
average, are about 12} per cent., 1 f y 
reckoned the cost of carriage; bnt against these items we 
h coal, cheaper iron, and machinery of unrivalled extent and 
applicability. In skilled labour we also excel, and 12} per cent., it 
appears to Le the general opinion, will afford a fair revenue 
to the French Government, while it will present nothing like 
difficulty in the way of the introduction of British manufactures. 
A further reduction, averaging about one-third of the new scale of 
duties, will come into operation in 1864. 

An apparent practical inconsistency of an important kind exists 
in the articles with respect to the ad valorem duties. The right of 
pre-emption is verbally taken from the English Custom House 
regulations, but there is this very important distinction. The 
English valuation of import duties on articles which pay ad valorem 
is always made on the selling price in bond. In other words, it is 
made on the value of the goods when they reach the English market 
as diminished by the rate of duty, which includes, therefore, the 
profit of the importer. If the importer loses by taking this price, 
with 5 per cent. added, from the Custom House authorities, it is 
clear enough that he has declared a false value for his goods—one 
lower than the true value. But the new French mode of estimating 
the ad valorem duties is not to take the selling price in bond. That 
was the old method, as fixed in 1826; but Mr. Cobden, vigilant 
of English interests, has obtained us a rule which, though more 
troublesome, is, if it be genuinely acted on, certainly more advan- 
tageous to the English manufacturer. It is, as cited above from 
the original Treaty, that the duties ad valorem shall be cal- 
culated ‘on the value at the place of production or fabrication of 
the object imported, with the addition of the cost of transport, 
insurance, and commission necessary for the importation into France 
as far as the port of discharge.” 

It would appear that the “value at the place of production or 
fabrication,” is to be guaranteed by the invoice price as vis? by a 
French consular agent in England. Surely (writes the Economist, 
from which paper we here quote) nothing can be clearer than the 
drift of these regulations,—nothing can be more obvious than that 
they are intended so as to calculate the ad valorem duty on the price 
of the article xot as it would sell in the French market less the im- 
port duty, but less both the import duty and the protit of the French 
importer. If, for instance, English cutlery (which is to pay 20 per 
cent. ad valorem) be imported to the invoice value of 499, and in- 


n addition to which is to be 
have 





surance, transport, and commission cost £1, then the intention of the | 


Treaty appears to be to charge £20 for import duty, though the 
French importer will probably not sell the goods at a less profit than 
10 per cent. on his outlay,—that is, not for less than £132,—and 
their selling price in bond would therefore have been £110. ‘The 
object of the provisions commented on appears certainly to be to 
charge the ad valorem duty, not on the selling price in bond, £110, 
but on that price when divested of the prout of the French im- 
porters, viz., £100,—i.e., to make the duty not £22, but £20, But 
now comes the inconsistency. 1f this be the intention of the Treaty, 
why is the right of pre-emption at a premium of 5 per cent. given to 
the French Custom House at all by the original Treaty? If that 
provision (apparently adopted from the English practice, to which 
alone it is relevant) is to be a practical one,—it at once lays down 
that no French importer shall gain a —_ of more than 5 per cent. 
on his goods, as the French Custom House may always oblige him 
to sell them at the value he has declared as his cost price, plus 5 per 
cent. Or, again, if it be supposed that the 4th article in the original 
Treaty is superseded by the new one,—which, however, it cannot be, 
since the 6th article of the supplementary treaty expressly applies to 
the right of pre-emption given by the former treaty,—then why 
is the value of the goods referred to French exports at all 
and a high fine of 50 per cent. imposed on any under-estimate 
which exceeds 10 per cent., and a certain penalty even if it exceeds, 
5 per cent.? It seems clear that these regulations only apply 
to the cave of an under-estimate of the selling price in bond in the 
French market. Two inconsistent sets of rules are laid down—on 
the one hand, a set of rules which would make the declared value 
a matter of estimate by the French importer judging by the prices 
of the French market—on the other hand, a set of rules which 
would make the declared value a matter independent of French 
estimate, and depending only on the invoice value (which is to be 
guaranteed by the vise of a French consular agent), when increased 
by the sum added for insurance, transport, and commission, as far as 
the port of discharge. If the valuation for the purpose of fixing 
the duty is not to include the importer’s profit, then the only con- 
ceivable guarantee appears to be the scheme of invoice-values which 
article 4 of the Supplementary Treaty lays down. The right of pre- 
emption at an advance of 5 per cent. would simply be a limitation 
of all profits to that low minimum. A reference to exports is out of 
place, as they could only determine the price in France, and that is 
not the point in question, but only whether the cost-price is fairly 
given. A heavy fine of £50 per cent. for under valuation is still less in 
place—for the only under valuation possible would require a falsifi- 
cation of the invoice value, which is to be formally put in evidence. 
if, on the other hand, the valuation for the purpose of fixing the 
duty is to include the importer’s profit, then the invoice value of the 
English exporter is immaterial, and the only question is as to the 
selling price in bond, and the true guarantee the right of pre-emption 
and a reference to experts. In this case, moreover, it is certainly 
unfair to allow so small a margin as 10 per cent. to the French 
declarer, and to saddle him with so heavy a fine as 50 per cent. if he 
under-estimates the value to that extent. It is by no means an easy 
matter to determine the value of goods within 10 per cent. It gives 
endless occasions for dispute between the Custom-house authorities 
and the importer, and lays a very heavy penalty on a mistake which 
need not, within such limits, have been fraudulent. If it be intended 
to charge the duty on the selling price in bond, then a limit of 20 
per cent., or at all events 15 per cent., should have been allowed 
before imposing the penalty of fraud. It is of the greatest im- 
portance to our manufacturers that the difficulty raised in these 
remarks should be speedily solved. 

The coal trade in South Staffordshire is increasing in briskness ; 
and prices are fairly maintained. The various pits east and west 
of Dudley are in full operation, excepting in the early part of the 
week, when the colliers and miners, with a few exceptions, make it 
a point to play. The demand for gubbin and new mine white iron- 
stone is good, and the price is firmly adhered to. Large quantities 
of hematite and other iron ores continue to be brought into the 
district, but they do not materially interfere with the demand for 
native ores. 

At the Wolverhampton Petty Sessions Court, on Wednesday, 
George Bould, who was alleged to be the lessee of some coal pits at 
the Rough Hay Colliery, at the Pleck, near Walsall, was summoned, 
ou the information of a well-known informer named Drewry, with 
an infringement of the Mines Inspection Act, a clause of which 
imposes a penalty upon the owner of any mine or colliery who 
should allow any person other than a male of the age of eighteen 
years and upwards to have charge of any steam engine, or other 
engine, windlass, or gin, by means of which persons are brought up 
or passed down any vertical shaft or inclined plane of a colliery or 
mine. The evidence showed that on the 25th of October a woman 
was working the steam engine of the pit, and that she drew up 

and let down workpeople. It could not, however, be proved 
that she had “charge” of the engine, and the summons was dis- 
missed, the costs on both sides to be borne by the informer. 

In Birmingham and Wolverhampton all the largest manufacturers 
of general goods are well oft for orders. ‘There is a steady demand 
for copper, which affords some criterion as to the state of the 
particular trades referred to; and the rolling mills are in full work. 
Lbe plating trades are dull; a similar remark is applicable to the 
pen and button trades. For hollow ware generally there is a good 
demand. That there is a paucity of orders in some departments, the 
fancy trades especially, there is no doubt, but the drawback on that 





| which ; 
they must necessarily forego. The | indeed, if, looking at the season we have had, with the p 
duties on ath te raed this district, Sheen upon an provisions reaching a higher price than usual this winter, the buyers 


account is but a small item compared with dm me activity 
vails in many other trades; and it d be surprising, 


t of 


| of fancy goods were not cautious about laying in stocks without 
| some probability of demand for them; but, irrespective of any 
| dulness which may arise on that account, there is little to complain 
| of as regards the trade of the town. The orders sent home by the 
| factors’ travellers are not large; from the countries purely agricul- 
| tural these are smaller than usual, but the entire fali off, such as it 
has been from that quarter, has been insutfticient to produce more 
than a slight effect upon the state of trade in the aggregate. There 
has seldom been less speculative business going on ; the country iron- 
mongers and other retailers of hardware will order positively nothing 
which they do not believe is likely to sell speedily. The consequence 
of this is palpable enough—that stocks are small, whilst labour 
being everywhere fully employed, there is no reason why the 
demand for articles in domestic use should not be as well sustained 
and steady as it usually is, especially of a class of goods which are 
indispensable in the winter season —The Irish trade has been flat for 
some time, but in the North of Ireland it is improving. The export 
trade generally is still characterised by dulness, 

Relative to the ribbon trade of Coventry we give the following 
letter, which the Mayor of that city has just received in reply to a 
communication which he addressed to Mr. Cobden, to which reference 
was made a few days since :—“ Paris, October 18th, 1860. Dear Sir, 
We hope that the whole of the French tariff will be completed by 
the 1st of November. We are now exceedingly busy with the 
details, and this must be my excuse for so very brief a communica- 
tion. Iam very sorry to hear of the continued distress in your 
borough. The French Treaty is certainly not to blame, for the 
suffering is greater at St. Etienne than Coventry. High-priced raw 
material, change of fashion, and a very bad season, are the causes. 
Happily these are transitory evils.—I remain, truly yours, R. Con- 
DEN. Henry Soden, Esq., Mayor.” 





The Board of Trade returns for September, which were issued on 
Saturday, show a very large increase in the value of the exports as 
compared with the corresponding period of last year, viz., from 
£11,631,426, to £13,646,454 ; while the total exports of British manu- 
factures and produce for the last nine months increased from 
£98,037,311 to £101,724,346, The i of Sept , therefore, was 














more than half as much as during the whole preceding nine months. 
Last year the increase upon 1858 was, for September alone, less than 
half that shown this year, wLile for the nine months it was three 
times as much. The difference between the nine months’ accounts 
in the present and past years, as compared with the preceding years 
respectively, may be accounted for, in a great measure, by the 
depression of trade during the early part of 1858; but the great in- 
crease of the exports of last month, as compared with the increase 
of those of September, 1859, and the corresponding period of 1858, 
is for that reason all the more remarkable, 


One half of the total 


increase occurred in the exports of cotton manufactures, but the | 
other textile manufactures, and those of earthenware and porcelain, | 


large degree in the general prosperity. ‘The value of the hardwares 
ponding period of last year—the greatest increase being in the 
exports to France, which were more than doubled. There was a 
considerable increase in the exports to Brazil and to the United 
States; and a satisfactory degree of progress is exhibited in the 
shipments to the Hanse Towns and the Cape; but other markets 
show a decline. The total exports of the nine months, however, are 
somewhat less than those of the corresponding three quarters of last 
year. Machinery continued in a depressed condition as compared 
with former years, and steam engines, which had been in greater 
demand during the preceding eight months than in the corresponding 
portion of 1859, show even a greater decline than other kinds. The 
value of the steam engines exported was £84,863 against £137,373, 
and that of other kinds of machinery, £257,845 against £345,583. 
The only countries to which the exports show an increase are 
Spain, Belgium, Holland, and the Hanse Towns, as regards other 
machinery than steam engines; and Australia as regards steam 
engines only. The value of the plate, plated wares, jewellery, and 
watches exported, declined from £46,397 to £44,834, against 
£196,777 for clocks, and £75,160 for watches in the correspoading 
three quarters of last year. The extent to which the metal trades 
have participated in the increased exports of last month will be seen 
by the following table :— 

Month ending 30th September, 

1859. 18¢ 





1858. 

Pig iron ee i - £118,834 - & 83,810 oe 

Bar, bolt, and rod iron oe 175,187 ° 219,655 e 

Railway iron .. ° 305,589 . 418,070 

lron wire 18,709 oe 23,745 

Cast-iron ee 102,126 ° 50,399 

Wrought-iron .. 271,096 ee 282,909 oe 

Steel .. ee os 54,815 ee 66,406 oe 

Copper, unwrought .. oe 71,628 ° 4,544 ee 80,040 
Oe ee eee Gee 104,255 ., 135,408 163,940 
Wrought copper, other sorts 31,650 18,635 oe 24,009 
Brass ee oe oe 14,083 14,6838 ee 14,877 
Leal .. os 59,151 oe 44,296 ° 39,715 
Tin, unwrought 22,675 oo 25,185 . 26,701 
Tin plates oe ee 113,336 126,879 156,304 


The increase in pig iron took place in the export to Holland and 
the United States, chiefly the latter. There was also an increased 
exportation of bar iron to the same countries, and to Sardinia. The 
exports of railway iron show an increase only to Spain, Austria, 
Sweden, Cuba, and the United States. None was exported last month 
to France or Holland, and the whole exportation to the former 
country during the present year has amounted in value to ouly £182. 
The large increase in cast-iron was due chiefly to the exports to 
India, but there was also an ex 
tralia, and Cuba. In wrought-iron the increase took place in the 
exports to Prussia, Holland, Spain, and the United States. The 
increase in copper was general, except that Turkey took a smaller 
quantity of sheets and nails. One-half of the increase in unwrought 
copper took place in the exports to France. There was a diminished 
exportation of tin plates to India and Australia, but the increased 
shipments to other countries more than compensated for the reduced 
demand in those directions. 

A trial by jury came off in the Wolverhampton County-court on 
Monday night, which has given rise to not a little conversation in 
Birmingham and the “black country.” Mr. John Foster, as pro- 
prietor of the Bilston Bank, that has been closed for the last few 
months, sued one Joseph Green, a boiler maker and machinist, for 
4A0, paid to him out of the bank on his cheque. The defence was 
that he worked for Mr. ‘I. Cross, the manager of the bank, at the 
latter's ironworks, and that on the day that he received the money 
he took, as was his custom, from the manager of the ironworks to 
Mr. Cross, at the bauk, a note authorising Mr. Cross to pay him £40 ; 
that he received the money, and, as before, signed the note. He 
denied that he signed the cheque, and said, thereiore, that the signa- 
ture was a forgery. Mr. Cross’s overdrawn account at the bank was 
heavy at the time. Green denied that he ever borrowed money at 
the bank. The jury gave a verdict for the defendant, being of 
opinion that he was mistaken when he said he did not sign the 
cheque, but being further of opinion that when he did sign it he 
thought that he was signing a receipt for the money that he had 
just received from Mr. Cross. The defendant could only write his 
name, and the body of the note was filled in by Mr. Cross himself. 








Tempe GArDexs.—The chrysanthemums are daily progressing 
towards their greatest perfection; one named Cassandra, a tlower of 
marvellous beauty, wins the admiration of all. Visitors are respect- 
fully solicited not to omit an inspection of the Pempones, a dwarf 
variety (bearing a minute blossom) of this charming autamn flower, 
in the large circular beds of the Middle Temple garden, near Essex- 
street. The exhibition is (free) without the trouble of obtaining 
tickets or orders, and is open daily from nine till dusk. 





hardwares and cutlery, iron, copper and tin plates, participated in a | 


and cutlery exported was £388,423, against £355,159, in the corre- | 





ported augmentation to Egypt, Aus- | 
| arisen from the bursting of one of two internal flues. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 
( From our own Correspondent.) 
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AnD Inox Trapes of tas Norta—Oruer Norrasan Tories: Break- 
waters in Tees Bay: Wansbeck Valley Railway: East Indian Railway 
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A PpaTENr potato digger (Hanson's) has been brought out in the 
Manchester district during the last few weeks. ‘The inventor is an 
Irishman, belonging to Belfast; but, although the implement has 
been completed for two or three years pust, it has only been recently 
introduced among the farmers round Manchester. Messrs. Richmond 
and Chandler are the English agents. ‘The principle of the machine 
is that of the screw propeller ; the screw being a number of revolving 
blunt forks, and the shaft being turned by the motion of the wheels. 
The implement is so constructed that the wheels run over the ridges 
which it is intended to dig. Two small wheels, like those of a plough, 
are placed in front; and two larger ones, nearly the size of cart 
wheels, are situated about the centre of the machine, and bear the 
whole weight, besides giving motion to the forks. The forks revolve 
at right angles to the wheels, and are immediately preceded by a flat 
coujter or shear, which penetrates to the bottom of the ridge, and lifts 
up the soil and potatoes together. As two horses draw the implement 
along, the shear leaves the soil and potatoes behind, when they are 
immediately caught up by the forks and thrown off or scattered on 
the surface of the ground to the right. Politicians have always been 
arguing for the last fifteen years that the Irish would derive great 
benefit from abandoning the potato, but it appears that they still 
cling fondly to that delightful esculent, At any rate, we may infer 
this from the trouble our inventor has taken to render it more readily 
available, 

Mr. Stapylion, judge of the County-court sitting at Hartlepool, has 
just given an important judgment against the North-Eastern Rail- 
way Company, holding them liable for detaining passengers (even of 
excursion trains) when the detention was owing to a gross neglect to 
provide transit power. Mr. Stapylton held that where a company 
announces to the public, in large letters, the advantages of their 
excursion, and in small letters in the same placard the restrictions, 
they are just as liable as if there had been no small letters, “ If in- 
convenience,” said his Honour, “ were to be encountered in these 
trains, people should have the same noted to them in large letters.” 

A survey of the district lying between Bradford and Batley is now 
being made, with a view to the construction of a short line of railway 
between that place and Bradford. The effect of the project, if it is 
carried out, would be to give the London and North-Western Railway 
an independent entrance into Bradford.—At the last meeting of the 
Bradford town council, some interesting information was afforded as 
to the progress of the waterworks. The total amount expended on 
capital account to August last was returned at £548,467. r 
Leather complained that many of the contractors did not get on with 
their parts of the undertaking so energetically as they ought to have 
done. Only 190 yards of the conduit between Barden and Heaton 
remained, however, to be done to make the line of the water course— 
23 or 24 miles in length—complete; and the Barden Reservoir 
will probably be finished in the spring or summer. New works are 
proceeding in the Thornton Valley. 

The Leeds Philosophical and Literary Society have determined on 
various alterations and additions to their premises. At a meeting 
held last week on the subject the Rev. A. Barry stated that, according 
to the selected plan, the estimated expense of the internal arrange- 
ments, which were absolutely necessary, was £2,414. This sum would 
enable the society to have a new and more convenient lecture-hall, an 
entrance in Park-row, with an entrance-hall attached, a library, 
antiquity room, geological room, a new zoological museum, &e. e 
sum of £248 must be added for necessary repairs of the present build- 
ing, Which would raise the amount required for internal work alone to 
£2,662. The committee, however, felt strongly that a new elevation 
was required, the cost of which would be £540, and a further expen- 
diture of £1,000 was contemplated for cases, scientific fittings, &c. It 
is not every provincial society which can expend its hundreds 
and thousands in this manner, but they do things in a liberal 
and bold style at Leeds. Thus, the Mayor was able to tell Lord 
Palmerston, last week, that since 1824 a million sterling had been 
expended in the improvement of the town. 

On Friday afternoon, a boiler used at the Lancashire and Yorkshire 
Railway Company’s wagon shops, near the station at Miles ae 
exploded, and injured four men, two of whom have since died. I¢ 
appears that on the north side of the railway the company have a 
large building, about 100 yards square, the west corner being occupied 
by engine and boiler houses, which are separated from each other by 
a brick wall. In the boiler house there were, on Friday, two boilers, 
each of 30-horse power, and one comparatively new, having only been 
in use about two years. This boiler, which exploded, was made at 
the company’s own works. The engine driver had just gone out of 
the boiler house into the engine room to set the engine in motion, 
when the explosion happened. Both ends of the boiler gave way, 
and were blown, one through a doorway into the oe air, and the 
other through a 14-inch wall, where a number of workmen were eat- 
ing their dinners. Four of the men were seriously injured, as above 
stated, by the falling bricks and steam, but the damage doue to the 
buildings was not very great, and the engine house being parallel 
with the boilers escaped altogether. The accident is thought to have 
The length of 





the boiler was about 23 ft., and the diameter 6 ft. 

We have referred above to the progress of public improvements at 
Leeds, and the large expenditure thereon; but it appears, from a 
statement made in the Manchester City Council, that Cottonopolis 
has spent the same round sum (£1,000,000) since 1838, while Leeds 
has been thirty-six years about it. A propos of Manchester improve- 
ments, it may be added that the City Council have adopted the 
following resolution on the motion of Mr. E. W. Watkin:—* That it 
be an instruction to the improvement committee to report to the 
council whether the street improv ts, and especially the construc- 
tion of new streets, may not be made wholly or partially to defray 
their own expense by the absorption of fr mtages under new powers 
to be obtained, aud to accompany such report by an estimate from 
the city surveyor, showing the increased vaiue of frontage property 
and property adjacent thereto, caused by the construction of Port- 
land-street.”—Tue council have resolved to give Mr. Train’s street 
railway system a trial in Cross-street, Peter-street, Oxford-road, and 
Stretiord-road. There seems to be some difference of opinion at 
Manchester as to the merits of the other street railway plan about to 
be tried at Pendleton—and noticed recently in Tux LxoixceR—but 
Mr. Train’s system appears to command general approval ; at least no 
voice was raised against it in the council. 

Sheffield trade exhibits, on the whole, depression as regards cutlery 
and light goods. Some considerable orders for railway springs are, 
however, in course of execution, and a great development of the trade 
has taken place. ‘The steel-wire mills are fairly engaged, and the 
demand for crinoline wire has improved. A great deal of steel-wire 
is being manufactured for rope purposes. At Rotherham and Mas- 
borough the forges are busy, and a good deal is doing in the manufac- 
ture of steel and iron railway tyres. 

Some interesting official information is afforded with regard to the 
colliery accidents which took placein the Manchester district in the 
course of last year. From the report of Mr. Joseph Dickinson, the 
inspector for the Manchester district (North and East Lancashire), it 
appears that, during the year 1859, the number of accidents contrasted 
favourably with previous years, and harmonised with the salutary 
working of the Act. The accidents were of a less aggravated kind 
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than formerly, and the loss of life had greatly diminished ; notwith- 
standing that an increased number of persons were employed, and an 
increased quantity of coal had been produced. The tota —o 
of coal in the district during the year was about 6,100,000 tons. In 
West Lancashire the quantity was estimated at 5,180,000; making 
the total production in Lancashire, 11,280,000 tons. Where viewers 
had been employed there had not been a single explosion; and the 
employment of viewers was gradually increasing. There were, how- 
ever, many collieries where such skill was not employed, and where 
accidents were inadequately guarded against. On the whole, a great 
improvement had taken place. In no year had the loss of life been so 
low as in 1859. The explosions of fire damp in that year were fewer 
than in any previous year; and the loss of life by them was much 
less than it ever had been. ‘he accidents by the falls of roof and 
coal, &c , had also diminished ; and where the superintendence of the 
mine was good, and the setting of props and sprags pointed out by the 
underlookers and firemen, such casualties were less common than else- 
where. The loss of life by this class of accidents alone in 1858 in 
Great Britain amounted to one life a-day, including Sundays. The 
shaft accidents were also fewer than in any previous year; and had 
from year to year been steadily diminishing. The loss of life, 
however, by these accidents in 1859 had been in excess of the 
revious year, owing to seven persons being killed in one accident. 
n miscellaneous accidents, under ground, there had been an increase, 
chiefly arising from incautious blasting, or from carrying powder in the 
cket, &c. The idents on inclined planes had also increased. 
The accidents above-ground amounted to 4, and were 1 in excess of 
the previous year. In all, in this district, there were 55 fatal 





which the figure is drawn, to electro-magnets acting by an ingenious 
arrangement upon the healds. These and magnets are as many 
in number as there are healds to be li and their alternate contact 
with the tinfoil on the figured cloth gives motion to the needles which 
lift the threads of the warp, but only those which must be lifted to 
produce the figure. There could not ibly be a more ingenious 
contrivance, as the figured pattern cloth, by transmitting a current 
through those parts on which the pattern is not drawn, gives 
motion to the needles in combination with the threads of the 
warp. The plates that touch a part of the cloth on which the 
figure is drawn with a black non-conducting varnish transmits no 
current, and the threads in connection with these remain unlifted. 
From this description it will be seen that any figure, however com- 
plicated, can be produced without the mise en carte (the transfer of 
the design to the ruled paper), or, indeed, the use of cards at all, by a 
contrivance which is perfectly automatic or self-acting, so as to 
relieve the weaver of any kind of mental labour, as respects the 
working of the healds, and the production of a perfect fac-simile of 
the figure, on the surface of the metallic paper which transmits the 
electric current. But this is not all that is accomplished by this 
ingenious contrivance, for it would still have been short of its intelli- 
gence (if I:may use the expression), if it did not select the colours, 
as well as lift the threads of the warp. This is one of the most inge- 
nious contrivances of the whole machine, and is executed by an 
exceedingly simple process, On the margin of one side of the pat- 
tern cloth are imbedded as many wires as there are colours in the 
pattern—say blue, red, n, and yellow; each of these wires 
communicates with the tinfoil of those parts that have to be so 

1 d, and the moment the plates come in contact with those parts 





accidents, attended with the loss of 68 lives; 8 of the accidents kill- 
ing 12 persons, being by fire-damp explosions; 20, killing 21 persons, 
by falls of roof, the coal, and sides in the mines; 9, killing 15 per- 
sons, by shaft accidents; 14, killing 15 persons, by miscellaneous 
under-gronnd accidents; and 4, killing 4 persons, by surface 
accidents. Thirteen of the accidents, killing 23 persons, happened 
at Messrs. Knowles’ collieries. The accidents at these collieries 
presented a serious item in former reports also; but in 1859 they were 
2 less than in 1868. As compared with the total number of accidents 
and the lives lost, in 1858, - was a decrease of 5 accidents and 
70 lives, for the whole district. The report points out the precautions 
that should be taken to prevent accidents; and states the cases in 
which fines had been inflicted for infringing the Act. It concludes by 
stating that the number of proceedings for fines was fewer than in 1858 ; 
and the respect now paid to the Act rendered occasion for proceedings 
still less frequent. A tabulated statement of the accidents which 
occurred during 1859 is annexed to the Inspector’s report. The 
present volume of reports also contains a tabulated summary of the 
separate fatal accidents in Great Britain during 1859, showing the 
gross total of all kinds of accidents to be 795, against 710 in 1858, 
or an increase of 85, The explosions of fire-damp were 70 ; the falls 
in mines, 384; accidents in shafts, 165; miscellaneous under-ground, 
122; and accidents on the surface, 54; total, 795. The largest num- 
ber of accidents in any one district occurred in the South Stafford- 
shire and Worcestershire district, being 148; the smallest number 
was in the Derbyshire, Nottinghamshire, Leicestershire, and War- 
wickshire district, being 36. 

Fresh troubles—and, if they are instigated by responsible persons, 
serious ones—threaten the unfortunate y corte Counties Railway. 
Four years ago Sir Morton Peto projected for the purposes of his 
East Suffolk scheme a railway to connect Tilbury (on the Southend 
line), Maldon, and Colchester. Sir Morton was, however, induced to 
withdraw the scheme when the Eastern Counties came to terms with 
the East Suffolk; but the idea has now been revived by other par- 
ties, and it is affirmed that it can be carried out at £,8000 ” mile, or 


the currents are sent through the magnets for the blue, red, or green, 
as the case may be, in the shed of the warp to produce the figure. 
This method answers admirably in fabrics of marked and striking 
design ; for those in which the pattern is minute and complicated, 
Bonelli adopts the following system :—Supposing such a pattern re- 
quired to be woven in four or more colours, the pattern is transferred 
to squared metallic paper, in such a manner that each line answers to 
a separate card ; thus the additional colours, instead of involving the 
multiple of the number of cards, “-— 4 necessitates a —_ 
lengthening of the metallic pattern. From this imperfect description 
it will not be difficult to appreciate the value and importance of this 
invention. It possesses many advantages over the present Jacquard 
system of cards; and, as far as I am able to judge, it implies the 
approach of a change, if not a total revolution, in the manufacture of 
our figured fabrics. I have not entered into a description of the 
mechanism of the machine, which does not differ from the common 
Jacquard loom. It is compact and well contrived; the movement of 
the beam is performed by a crank shaft and pulley, in the ordinary 
way, and from this the different eccentric and other motions are con- 
veyed to the electric part of the machine, which is contained in a box 
fixed in the top of the loom, immediately above the healds to which 
the needles are attached. It is not my present object to enter into 
the question of its commercial value as compared with the present 
Jacquard, but there must be a very great saving in the cards alone; 
and, as far as I can discover, the machinery of the loom, magnets, 
plates, &c., may be produced, when manufactured in great numbers, 
at a comparatively low price. 


The iron trade of the North has been extremely quiet, not to say 
flat, during the last few days. “With regard to the Cleveland 
district,” observes Mr. Griffiths, in his circular, “a report has been 
published in one or two newspapers to the effect that the pig makers 
there have orders on hand for 60,000 tons of pigs; that 60,000 more 
are required in that district to complete contracts already taken for 
finished iron; and further, that the stocks at the furnaces are 
d d during the last six months 30,000 tons. We have grave 





from £300,000 to £400,000, The effect of this line, if e . 
would be to provide a third and independent route from Norwich, 
Yarmouth, and the other surrounding towns to the metropolis, to the 
great damage, of course, to the existing system. The Eastern 
Counties board will doubtless op the scheme with their utmost 
vigour if it acquires a locus standi before a Parliamentary committee ; 
but the circumstances of the times appear unfavourable to the raising 
of even £400,000 for new railway purposes, in a district which, con- 
sidering the extent und character of the population, is really over- 
supplied already. 


We note a few points of interest at Liverpool. At the last meeting 
of the Dock Board, Mr. Laird moved for a return showing what 
amount had been spent on the following works, from the 1st of 
January last to October 1860, namely, the great low-water basin, the 
Great Float, the Morpeth Dock, the north entrances, the graving- 
docks, and the repairs of old works, and on the Liverpool side 
on the new steam dock and the new carriers’ dock. It 
was directed that the information moved for be furnished. In refe- 
rence to the apportionment of the accommodation to be afforded at 
the new steam dock, a letter was read from Messrs. C. M‘Iver and 
Co., requesting that before that accommodation be divided among 
applicants, however urgent their demands, the case of their own firm 
should be considered. ‘The letter stated that at present they have 
22,000 tons of sea-going steamships in this port, independent of the 
coasting steamers they possess; that by the middle of next year 
their steam fleet of foreign going vessels will be largely increased ; 
that, besides those which will be then added, contracts had just been 
entered into by them for a still further supply of large steamships; 
that the accommodation they possessed at the Huskisson Dock is 
utterly insufficient to meet their present requirements; that to 
obviate its inconvenience they were constrained to employ, at great 
expense, barges and river tenders to carry on their business; and 
that with their present dock space they could not extend their 
business even by that expensive means. The let‘er was referred 
to the proper committee. Mr. Smith moved that a recent resolution, 
deciding that the sheds on the sides of the new steam dock be only 
one storey high, be rescinded. He said it was perfectly well-known 
that as soon as the board could acquire the power, it was intended to 
construct two new steam docks on the land adjoining that which was 
now in course of construction. If that were carried out, there would 
be a quay space of 200 feet between the docks, and the question was 
how that space was to be dealt with. After a protracted discussion, 
Mr. Smith’s motion was lost by 7 votes to 6.—Mr. Thomas Allom has 

mublicly claimed the merit of furnishing the designs for the Brown 

ibrary and Museum at Liverpool. Mr. Allom states that after hav- 
ing been adjudged the first prize in the competition of d-signs, his 
plans were, by a vote of the ‘own Council, handed over to Mr. Weight- 
man, the Corporation surveyor, “to be by him carried into effect ;” 
and he further avers that this was done with “ trifling modifications.” 
— During the last few days there has been exhibited at the Exchange 
Newsroom an elaborate model of a screw line-of-battle ship, intended 
to be of leviathan proportions, and capable—so, at least, the designer 
urges—not only of more rapid sailing, but of carrying a heavier arma- 
ment than the largest of existing men-of-war. These advantages are 
proposed to be obtained by a new arrangement of lines and proportions, 
and the principles illustrated by the model are said to have been 
approved by some of the most eminent and practical naval officers. 
The model has been constructed by a Liverpool gentleman, who has 
been upwards of two years engaged upon it. 


A report has appeared from Mr. William Fairbairn, of Manchester, 
on Bonelli’s electric loom, which he pronounces an advance in the 
right direction. Mr, Fairbairn observes in his report :—* The Jacquard 
loom, so ingeniously contrived for the purpose of producing every de- 
scription of figure in silk, linen, and cotton cloth, has every ap 
ance of being superseded by Signor Bonelli’s entirely new appli- 
cation of electric currents to the formation of the agure, independently 
of the perforated cards so ingeniously invented by M. Jacquard. The 
system of cards, at this time universally employed in figure weaving, 
is attended with great expense in their manufacture. They are, more- 
over, bulky and cumbrous, and require the utmost care on the part of 
the weaver in the working of the healds and the division of the shed 
in the warp. by the electric process these cards are entirely dispensed 
with, and the division of the warp, and all the complicated movements 
of the machine, are effected by the aid of the electric currents, trans- 
mitted through a series of plates in contact with a metallic paper, on 





doubts as to the correctness of each of these items, more especially 
that which relates to the decrease in the amount of stocks held, and 
the 60,000 tons of pigs said to be on the order books of the Cleveland 
makers. Publishing statements of this kind will not deceive any 
one, nor will these figures have the effect of improving prices of pigs 
in the Cleveland district.”—With regard to the coal and coke trades, 
we read in the Newcastle Chronicle :—The revival that took place in 
this trade some months ago continues, and great activity prevails in 
all the coking collieries and coke yards of the two counties of Durham 
and Northumberland. The prospect of substituting the use of coals 
for coke in locomotives, which exercised such an injurious effect on 
the coke trade a year or two ago, being now destroyed, quite an 
improved tone has been produced in all things relating to coke, and 
the value of coking coal collieries all over the district has sensibly 
increased.—The India Office is in want of 10,000 tons of steam coal 
for Bombay — price to be quoted for the coal delivered there. 
Although the Newcastle steam coal is unquestionably the best 
for the Indian market, by some incomprehensible principle of red- 
tapeism, the authorities at the India House never think of advertising 
for tenders in the north country papers, where their wants are most 


PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond. — Extra 
oS oe ae ee, Brokerage 
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RaiLs.—The demand continues good, and £6 10s. is quoted for ordinary 
descriptions, f.0.b. at the Welch —_ Fishing pieces, £7 per ton. 

Scotcu Pi¢-1ron has again slightly given way, and the market now closes 
with sellers at 52s. cash, and 53s, three mon’ 
Glasgow. 

SPELTER.—Some sales are reported at £19 15s. on the spot. Market dull. 

CoprER.—But little business doing in the article at present. 

Tin.—English i ltered demand, Foreign less 

0s. 


ths’ open, for mixed Nos, f.o.b. 





ig , ani good 
active. Banca quoted £134 and £135, and fine Straits £131 10s. 
Tin PLatEs are firmer, and more orders stirring than for some time past. 
MOATE and CO., Metal Brokers, 
November 1, 1860, 65, Old Broad-street, London. 
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SCOTCH PIG IRON REPORT, 
No. 1 Gartsherrie.. .. 58s. 6d. f.0.b, Glasgow, 
-M.B, 5is, 6d. 0. 
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MANUFACTURED IRON, 


Bars,Govan .. .. «- «+ £7 15s, Od. less 3 per cent. 

» Common .. « «- £7 Os, Od. less 4 per cent 
Drumpellar, Common .. £7 0s. Od. less 4 per cent. 
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. Od, 
£4 2s, 6d. Nett cash. 
GLaseow, October 3lst, 1860. 
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likely to be attended to, but they persist ia contining the 

ment of their requirements to papers published in London. When 
will our Government offices be conducted in a rational and business- 
like manner?” 


As regards other northern topics, it may be added that the Tees 
Conservancy Commissioners have commenced operations for laying 
down slag for the formation of a breakwater over the Bransand and 
South Gare in the Tees Bay, so as to render the noble estuary of the 
Tees a readily available harbour of refuge. Although the channel of 
the river, generally, has been much improved in depth during the 
last five years, the bar has lately been in a worse state than in former 
years. This has been omninat by the action of the sea lowering the 
Gares on either side of the channel, and thus, by causing the flood 
and ebb-tides to wander over a much larger space than before, the 
current and scoar, so necessary for retaining a sufficient depth in the 
channel, are diminished. The ironmasters on the banks of the river, 
and the Stockton and Darlington Railway Company have come 
forward to the assistance of the commissioners, and points, switches, 
&c., are being laid in on the Redcar Railway near Tod Point, for 
conveying slag and other material for the work. The breakwater will 
run directly across the Bransand and South Gare, extending to about 
three miles in length; and it is confidently expected that by narrow- 
ing the space over which the tidal water flow and ebb by nearly 
1,200 yards, the position of the bar, hitherto uncertain by reason of 
its shifting sands, will become fixed, and the depth of water on the 
bar increased by about 6 ft. or 8 ft.—The Stockton and Darlington 
Railway Company are about to construct an extensive wharf at 
Stockton, upon the valuable river frontage near College-row.— 
Messrs. Trowsdale and Bolton, of Stockton, have obtained the 
contract for the Wansbeck Valley Railway, twenty-six miles in length. 
—Mr. George Hopper, of Fence Houses, the Elbro Vale Iron Com- 
pany, and a Glasgow house, have, in addition to Messrs. Bolckow 
and Vaughan, of Middlesbro’, obtained large contracts for iron mate- 
rial for the East Indian Railway.—The loss of the Connaught—the 
fine steamer recently built by Messrs. Palmer, of Jarrow—will, it is 
said, involve a sum of £150,000. She is insured in London to the 
extent of £95,000—£30,000 at Lloyd’s and £65,000 at the various 
insurance companies in the city.—Oa Saturday, an iron screw was 
launched from Mr. Laing’s shipyard at Deptford, Sunderland. She 
was afterwards taken to the North Dock to have her boilers put in. 
In length, she measures 177-4 ft.; breadth, 28 ft.; depth, 16-7 ft. ; 
tonnage, N.M. 604. 








Nava Gosstr.—We read in the Atheneum :—“ If our information 
prove correct, the Armstrong gun has been surpassed in cheapness 
and range by an entirely new gun, designed by Mr. Lynall Thomas. 
Experiments, which have been conducted by Government officials at 
Shoeburyness within the last few days, are said to have given a 
ere table of results. The shot attained a range of 10,000 yards, 
the weight of it 1701b. The Armstrong guns, we believe, have 
never carried a ball of more than 100 lb. weight. Messrs. Horsfall, 
of Liverpool, are the makers, and we hear that they have offered to 
supply the Government with 50 Lynall Thomas guns per month, if 


they should be required.” 





: ‘ has been done in our pig-iron market since our last. 
Opening with a good demand at 52s. 6d. cash for Mixed Numbers Warrants, 
a considerable business was done, both for speculation and ption, 
but this rate was not maintained. A gradual decline followed, and to-day 
62s. = 51s, 104d. cash have been accepted ; closing nominally at the latter 
quotation, 

Exports have fallen off, as will be noticed from yesterdays returns, viz.— 
7,136 tons, against 10,192 tons in the corresponding week last year. Freights 
are still advancing. 





Suaw, THOMSON, AND Moorz, Metal Brokers. 





WHERE To Buy A Watcu.—“ The practical utility of a good 
watch—the habits of regularity it generates, and the advantages of 
the punctuality it assists in securing—are facts proved beyond a 
doubt. The establishment, then, where, at a reasonable charge, 
these advantages can be obtained, must be worthy of attention. At 
Mr. Bensons, 33 and 34, Ludgate-hill, may be purchased the chrono- 
meter for sixty guineas, the mechanic’s watch for two guineas, and 
the various other kinds of watches (duplex, lever, horizontal, or 
vertical) at various prices—all displaying the utmost finish and 
superiority of manufacture.”—Daily toe 

Stream PLovcuine.—Mr. G. J. Chapman, of Wicken, Northamp- 
tonshire, favoured us with a view of his apparatus in full work in 
one of his large fields on Friday last. It is certainly the most efficient 
of its kind, and comprised a 1 cylinder 10-horse power portable steam 
engine and patent windlass (manufactured by the inventor and 
patentee, Mr. Edward Hayes,of the Watling Works, Stony Stratford), 
and improved cultivator, and the ordinary anchors and turntables 
at the land’send. The advantages this windlass over the 
many others now before the public are mainly these :—The stopping 
the cultivator when it reaches the headland without stopping the 
engine, thus obviating the necessity of signalling the engine-driver, 
which would be rendered very imperfect by the hilliness of the 
ground (in some instances), hedges or trees, or the smoke and steam 
from the engine. The desired effect is produced by a loose pulley, 
revolving on the shaft of the drums which carry the rope> On to 
this the driving strap of the engine is forced by a spring lever, to 
which a small rope is attached, while the other end is held by the 
anchor man, who has only to give it a jerk on the near approach of 
the cultivator, which is immediately brought to a stand-still, by 
the aid of a very powerful steam brake, placed on the windlass, and 
connected with the boiler of the engine, thus relieving the driver of 
all other duties, besides keeping the steam up, and lubricating the 
working parts. The windlass is strongly built, being manufactured 
entirely of iron, and placed on four wood wheels, which render it 
perfectly portable. other great improvement is the cultivator 
itself, which enables the man to ride across the field, with the t- 
est possible ease, thus economising labour, one man being all that 
is requisite on the cultivator for a full day’s work, and not suf- 
fering a tenth part of the = of those who are compelled to 
walk over the heavy soil after their implement. The ploughing was 
economical and excellent, and was performed throughout without 
any of those accidents which sometimes attend these operations, 
such as running into turntables, anchors, &c., serious damage con- 
sequently being done to the implement.— Correspondent. 
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THE MINERALS AND METALS OF FRANCE; 


A wriTeR on the “Commercial Development of France,” to 
whom we are, and shall be, indebted for much of the valuable 
matter to be found in this and subsequent articles, remarks with 
correctness that—“ The produce of the labours of the miner seldom 
attracts the attention of the ordinary observer, since the apprecia- 
tion of useful minerals demands, an amount of previous study but 
rarely forming part of a general education; whilst the products of 
the skill of the metallurgist, on the other hand, seldom fails to 
secure a more or less general interest, being presented in that 
character in which they are familiar to the larger portion of the 
public.” 

It is probably owing to a recognition of this principle that the 
French nation has taken so little pains to convince other nations— 
or, indeed, to reassure themselves—that their country is not simply a 
converting country in respect of commodities manufactured of 
metal. For the Exhibition of 1851, very little unconverted mineral 
produce was sent over; and in 1855, even in Paris itself, with the 
exception of the specimens of mineral fuel, the same absence of 
native mining materials was observable. But in a Metallurgical 
Exposition, such as that of St. Dizier, it might fairly be expected 
that a special effort would be made to convince the world that France 
is not so poor in workable ores as has generally been inferred. This 
exhibition, however, does not prove itself an exception to those 
already instanced, for, besides some few illustrations of the fossil- 
fuel employed in the neighbouring works (and which is mostly of 
oreign origin), a.very imperfect collection of iron ores, and some 
large blocks of limestone, there is nothing to represent the very 
important mineral industries of the Cdte d'Or, Vosges, Haute- 
Ludne, Aube, Meuse, and other departments, which have forwarded 
to that exhibition specimens of their manufactures. 

Nevertheless, something like a correct view of the circumstances 
connected with the existing state of metallic mining in the French 
Empire, both as regards character and supply, as well as the 
general economics relating to the working of mines, may be obtained 
in great part from the Statistics of Mineral Industries, which appear 
from time to time under the authority of the Minister of Agriculture 
Commerce, and Public Works. 

The mineral deposits of France are concentrated in five principal 
groups, namely, Ist, Brittany; 2nd, the Vosges; 3rd, the Centre; 
4th, the Pyrenees; and, 5th, the Alps. 

The geological composition of Brittany has considerable analogy 
with Cornwall; but, notwithstanding the resemblance in the age 
and character of its rock formations, it is far from enjoying the same 
importance in respect of its metallic wealth. The most important 
workings are the lead mines of Poullaouen and Huelgoat, near 
Morlaix (Finistére). The vein at the former mine has been followed 
since the time of its discovery, in 1741, to a depth of nearly 
150 fathoms, but was richest near the surface. The lode at Huel- 
goat yields more at the present time than that at Poullaouen, 
although the mine has been under working for about three centuries, 
and the workings have attained a depth of over 140 fathoms. The 
united produce of these mines in 1852 was about 1,680 tons of 
argentiferous lead ore, of which the sale value was £11,760. Tin 
ore has been discovered in two places—at Piriac (Lower Loire) and 
at Villeder (Morbihan). These localities have afforded very fine 
specimens of the crystallised sulphuret of this metal, several 
examples of which from the granite of Morbihan were exhibited at 
Paris in 1855. As yet, however, the mines are worked with but 
little system, and no important returns have been made. 

The mountains of the Vosges formerly yielded considerable re- 
turns of metalliferous minerals. At present the ores are chiefly 
those of iron and argentiferous copper and lead, with some mines of 
manganese. At La Croix-aux-Mines (Vosges) a vein of argenti- 
ferous lead ore is worked that is remarkable for its great breadth of 
upwards of twenty yards, and for its having been followed through 
an extent of upwards of three miles. It also contains some native 
silver. The mines on this vein produced in 1756 the large quantity 
of 3,230 1b. avoirdupois of that valuable metal. There are no 
workings at this time either at Lacroix or Ste. Marie, but a com- 
pany is now being formed to realise the latter. The Vosges are rich 
in deposits of iron ore; and irregular veins of specular ore, with 
hematites, are the subject of several very important workings at 
Framont and Rothan. An extremely rich lode of copper has also 
been lately discovered in the mines of the former place. 

Respecting the mines of the centre, it may be said that the crys- 
talline rocks, chiefly granite, which constitute the geological base 
of the centre of France, are not prolific in metalliferous veins of any 
importance; and but very few workings on the numerous “ indica- 
tions” which abound in the mountains of Auvergne, Cévennes, 
Lozére, and Forez have been rewarded with success. Some, however 
have obtained a celebrity. Pont-Gibaud (Puy-de-Dome), worked 
by an Anglo-French company, has been the scene, for some years 
past, of an active working of several veins of argentiferous lead, but 
which are only moderately rich in silver. About 1,400 persons are 
employed in these mines, which are worked under some natural 
difficulties connected with their ventilation. Some important veins 
of zinc ore (blende) have been opened on at Clairac (Gard), and an 
abundant deposit of oxide of manganese is irregularly raised at 
Romanéche (Saone and Loire). 

The deposits of ore discovered in the French part of the Pyrenees, 
with the exception of those of iron, are of little importance; for 
although there exists a very large number of veins of lead, copper, 
cobalt, and antimony, hardly any workings can be notified, either 
as having been formerly, or as being at present, in work. ‘The iron 
mines of the Pyrenees, which will be again mentioned, keep in 
activity upwards of 200 Catalonian forges, and are principally 
situated at Rancié, in the valley of Vicdessos (Arriége), where the 
vein averazes 60 ft. in thickness. 

As in the Pyrenees so also in the French Alps, the mines of iron 
ore are the chief objects of mining, and the workings for other 
metals have chiefly taken place in past times; but it is doubtful—if 
we except the silver mine of Allemont, in the Department of Istre— 
if they were ever rewarded with any great returns. The annexation 
of Savoy, however, has materially increased the Alpine mineral 
wealth of France. Some say “ restored” it, inasmuch as the cele- 
brated lead mine of Pesey was worked by the French Government 
in 1792, and in its hands produced the large average annual yield of 
196 tons of lead and 1,250 Ib. of silver. Victor Emmanuel has not 
been working this property in a very spirited manner. In Savoy, 
also, there are the lead mine of Macot, near Moutiers, and the 
copper mine of Serooz, in the valley of Arve. 

That various metalliferous mines (other than those worked for 





iron) realised in France from 1847 to 1852, yielded, according to the 
ministerial returns, ores of the following quantities and value :— 












































Alquifoux 
Years. Cam. =. (Potters’ Lead). 
Weight. | Value. Weight. | Value.| Weight. | Value. 
Tons. Cwt. Tons, Cwt., £ Tons, Owt.| £ 
1847 . 3, 1,708 _ j— 3 10 | 48 
1848 |. | 1,285 0 7 1. saa} 26 4 | (80 
1849. 4,039 0 1,984 6 4 S44 189 2 | 1,272 
1850 .. | 5,031 0 2,368 21 16 1,308 575 10 1,964 
1851 .. | 5,621 0 2,608 8 15 488 1,815 0 | 3,916 
1852... | 9,284 0 | 4,876 3 2 | 164| 3,50 0 5,432 
Total | 28,310 © | 14,032 47 1 | 2,688| 6,203 6 12,312 
Argentiferous Lead ; | Manganese 
Years. (Silver Lead Ore). | Antimony. (Oxide). 
Weight. | Value. Weight. | Value. Weight. | Value. 
Tons, Cwt.| £ | Tons. Cwt.) £ Tons, Cwt. | £ 
1847 .. | 3,041 0 | 32,7 | -_- jo— 6,804 0 | 6,408 
1848 .. 2,933 0 | 31,040, 14 6 232 865 0 | 2,408 
1849 .. | 3,698 0 | 30,484 | 108 8 732 702 0 | 1,891 
1850 .. | 14,341 83,768 59 2 224 1,254 0 | 3,600 
1851 .. | 5,169° O | 33,160 27 «#12 |= «648 1,207 0 | 8,600 
1852... | 7,816 0 oe 6 0 136 | 2,179 0 | 6,588 
Total.. | 36,998 0 |199,948 | 215 8 | 1,996 | 13,011 0 | 24,495 





The number and description of the mines in work during the same 
— and the number of miners employed, are shown in the next 
table :-— 
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Seal os 
) SS 
£ ee ge | 
$ (28 | 88 | Nature of mine. 
» | 8a | 8a 
|\% |& 
1847 | 27 1,240 17 silver lead, 8 manganese, 2 copper. 


1848 | 40 | 1,202 | tet 3s and potters’ lead, 8 manganese, 9 copper, 


| } wees , » 

1si9 | 36 | 1,461 | { “oni lead, 7 manganese, 7 antimony, 

1850 | 23 | 1,649 4 a ot ag ~'/r lead, 7 manganese, 2 antimony, 

1g51 | 28 1,684 tee gad lead, 8 antimony, 2 manganese, 

1852) 24 } 2.103 | { 18 silver and — lead, 2 antimony, 2 manganese, 
£ Wee |t__leopper, 1 tin. — vet 





The total value of the different produce rose from £40,924, in 
1847, to £44,450, in 1851; and to £55,988 in 1852. The mean value 
of the ore per ton was: copper, 9s.; tin, £55; and lead, £1 15s. 
The value of the British copper ores raised during those years 
averaged, for copper ores, £5 83.; lead ores, £17 ; and tin ores about 
£60 per ton. 

The lead ore returns for the French mines includes the ore con- 
taining silver, some of which are of a very valuable character—the 
mines of Pontgiband, for instance, having shown at the Paris Exhi- 
bition a cake of silver weighing 889 Ib., avoirdupois. The copper 
ores given in those returns are not worked for the metal, the cupreous 
iron pyrites being chemically treated to produce blue vitriol (sulphate 
of copper). France does not possess a single returning copper mine 
of any importance. The mineral statistics have not been published 
to a later period than 1852. The following statement gives the 
latest particulars that have been collected of the character and 
extent of mining ground of the metallic mines now being worked in 
the various departments, exclusive of the iron mines :— 


Number of Con- Surface 


Nature of Mines. cessions, Extent, 
hectares, ) 
Antimony... eo 0 we eo oo M ne )=— 38,700 


Manganese oe oe 


gan ee ee eo 20 o 6,240 
Potters’ lead .. ee ee 


oe eo W ee 15,321 
Silver ditto .. o . ee oo 24 oe 46,461 
Copper .. ee ee oe ee ee 10 ee 27,489 
Copper and other metals ., oe eo 12 26,095 
Zinc and other metals ee ee o 8B 17,275 
Gold .. oe oo oe e 3 ee 1,539 
Arsenic .. ee ee ee e 8 650 
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The value of the mineral possessions of France is best ascertained 
by ——— the produce of that country with the produce of our 
own. r. Hunt’s statistics for 1858 show that in these islands there 
were raised in that year—Tin, 10,618 tons, worth £671,057 ; copper, 
226,852 tons, of the value of £1,336,535; and lead, 95,855 tons, 
worth £1,370,726. But it is maintained that if the native soil of 
France be wanting in certain descriptions of mineral wealth, as com- 
“yy with other countries, it is not so with her colonies. Algiers, 

t is contended, whose natural resources have only began to be 
opened up within the last ten years, is likely to supply the deticiencies 
of the mother country. The copper, lead, and other ores indicate 
a profitable field for mining operations. Upwards of two thousand 
tons of grey copper glance have been exported recently to b¢ smelted 
at Swansea ; and the rich copper pyrites from Ténes and Milianah 
demand only a careful and scientific working to secure the best com- 
mercial results. The Mauzaia mines, working the crystallised grey 
copper ores, are in active operation, but are being badly developed ; 
and the same may be said of the mines of Oued Allelah, and the 
native copper and grey ore mines of Medeab, both in the department 
of Oran. The Department Borm (Constantine) also furnishes ores of 
carbonate of copper, antimony, and mercury; also antimonial ores of 
lead, and iron ores. At the Paris Exhibition the mines of Kef-oum- 
Theboul, in the province of Constantine, showed a rich collection of 
their ores of lead, and a cake of silver weighing 460 Ib. avoirdupois, 
and worth £2,080 ; and these mines are now being actively developed. 

The iron ores in France are various in their character, and are 
found in a workable state over sixty di‘lerent departments. They 
occur arranged in stratified layers in beds and in irregular accumu- 
lations in the form of grains, or globular and kidney-shaped con- 
cretions, contained in the oolitic - aengeny or extends upwards into 
the more recent geological formations ; or, —_ scattered as super- 
ficial deposits, but only slightly covered with sand or clay, and 
which spread over a vast tract of country. With these descriptions 
of ore _— hydrated peroxides of iron), by far the greater number 
of the French ironworks are supplied, since the clay ironstones of the 
coal measures which annually produce of metallic iron upwards of 
three millions of tons in Great Britain, are only sparingly present in 
the basins of the Loire, Aveyron, Pas-de-Calais, and Gard, and even 
where workable are rarely employed, being considered of an inferior 
nature. In the Vosges mountains, as we have already intimated, 
hematite ores are worked, but the rich red ores of this class—such 
as are found in the mountain limestone in England—are for the most 

art absent. At the St. Dizier Exhibition, specimens were displayed 
C the Pisolitic brown hematites which are raised from the inferior 
oolitic rocks of the department Meurthe. This ore is of two qualities, 
——s when washed, 30 to 31 per cent., and 82 to 33 per cent. of 
iron. It can be delivered at Liondun, where it is worked, at 2s. 6d. 
to 3s. per ton. Its chief consumption is in the blast furnaces of the 
departments Vosges and Meurthe. 

On the next page will befound a summary of the ferriferous minerals 
found in France, with the departments in which they occur and are 
used ; also the geological formations to which they belong. 

There were, in 1847, 101 mines and 980 minidres, or open casts, for 
working iron ores in France. These workings were situated in 58 
departments, and the ber of ions was 177, occupying a 
surface area of nearly 434 square miles. The disturbances of 1848 
had a serious effect upon the metallurgical operations of France. 
The = then lost has not yet been regained. The 101 mines 
and the 980 minééres in operation in 1847 employed 15,669 ouvriers, 
who were paid £215,792 for their latour. The returns show that in 
1852 the mines in work were 8&8, the minizres, 84, the ouvricrs, 








11,601, and their w: £168,136. The number of workers in 1847 
were only about 1, more than the number oyed in 1836, or 
ten years earlier, when 14,042 persons were employed in the iron 
mines. Of the 10,214 workmen in 1849, 41 per cent. laboured in 
open castworks, and 59 per cent. in subterranean mines. The ratio 
of that time probably remains unaltered. 

The yield of iron ore in 1847 in France was 3,463,694 tons, which, 
at a mean price per ton of 2s, 3d., was worth £377,288. This quan- 
tity diminished one-half in 1849. In 1852 it had gone up to 
2,080,633 tons; worth £308,680, or 3s. per ton. So that, notwith- 
standing the increase which followed the re-establishment of order, 
the returns for the last-named year were 60 per cent. below those of 
1847. Since 1852, however, the iron ore annually raised has greatly 
exceeded in quantity the returns of 1847, and at the present time 
the annual production is considerably over 4,000,000 tons. The five 
departments, Haute-Marne, Haute-Saédne, Cher, Moselle, and 
Nord, furnished in 1847, 1,882,961 tons of ore, or more than half the 
total produced in the whole country. The most recent returns show 
that these departments still maintain their former supremacy. The 
price of the ore, although averaging about 4s. 8d. per ton, varies 
considerably in the different —omaite. Those of Meuse, 
Ardennes, Moselle, pe mere where the le is largest, the 
price islowest. This arises mainly from the facilities connected with 
the mining of the ore—the deposits being almost entirely of a surface 
lying description. 

The following table presents an estimate of the yield of the 
different departments in 1858, with the value per ton of the ores 
produced by each :— 

















ef 
Annual g 
Name of Department. yield s 
(1858). <4 a 
1. Haute-Marne, Moselle, Ardennes, Meuse, Nievre,) Tons.* | 8. d. 
Yonne, Gironda, Vienne, Meurthe, Vaucluse, Tarn, 
and Tarn and Garonne ... .. .. .. «+ «++ 2,177,808) 1 & 
2, Haute-Sadne, Cher, \Pas-de-Calais, ,Haute-Rhin, and 
BERD: va. 5a 46' BO: 6) bet ce’ 001 00.08 se ORT 6 
8. Cote-d’or, Nord, Bas-Rhin, Indre, Landes, Mayenne, 
Sarthe, Indre and Loire, and Manche .. .. ..| 441,882] 2 10 
4. Aveyron, Gard, Saone and Loire, Charente, Morbihan, 
Cote-du-Nord, Ile ‘and Vilaine, Loire and Cher, 
end Memthe ws ne 20 ce ce tc ost oe ct SRMITS FP 
5. Lot and Garonne, Doubs, Correze, and Drome .._ .. 25,488) 4 2 
6. Allier << oe of on eh Gb Be On’ we og 8,072; 5 @ 
ge YS eae ee ee ee 80,396) 6 2 
8. Isere, Pyréneés (Lower), and Vosges .. .. «. 52,730) 6 9 
9. Dordogne, Arriege, Eure, Eure and Loire .. .. .. 87,093} 7 6 
10, Loire, Pyréneés (Eastern), Puy-de-Dome, and Herault;  36,005|10 4 
BR, AGB. co cs be ce ete ne be oe 4s ad 1,045 16 0 
eee ++ ++| 4,902,648 








Twenty-six of the departments consume the whole of the ore 
raised in them, Meuse and Nord are of this number. Here there 
are many blast furnaces. The depart . ent Moselle sends its ores to 
Ardennes, Meuse, and even into Prussia. Arriége and Aude produce 
an ore of special quality (magnetic oxide), This is much sought 
after, and is extensively worked in severs! of the departments, in- 
cluding Rhone and Loire. ‘The carriage of the ore from the several 
mines is about 4d. per ton for the eight miles it has to be conveyed. 


By the law of 1810, regulating the w. king of mines, the proprietors 
of mines or miniéres, or the persons king them, are compelled to 
assign the produce to smelting works, if such exist in the h- 
bourhood of the mines, Should proprietor or concessionnaire of a 
mine or deposit of iron ore not work the same, the maitres de forges 
(ironmasters) have the faculty of carrying on the working themselves, 
after having given a month's notice of such intention, and obtained 
the permission of the prefect of the department. When the mine- 
owner does not raise a sufficient quantity of ore to supply the wants 
of the furnaces, or suspends the works for no practical reason, the fur- 
nace owners have the right to summon the offend owner before the 

refect, and to continue the workings themselves. The price of the ore 
is a matter of convention between the ironmasters and mine-owners, 
and where disputes may arise the price is determined by the Govern- 
ment Mining Engineer of the Department. The concessionaires of 
mines or miniéres pay a royalty to the proprietor of the surface, fixed 
at a per centage on the quantity of ore extracted. In certain 
departments the lord of the soil receives as much as from 40 per 
cent. to 50 per cent. of the total produce of the mines. 

The countries from which iron ore is imported into France are 
Tuscany, Switzerland, and the Zollverein ; and England and Belgium 
send pig iron. In 1847 the French imported 18,844 tons of iron ore, 
worth £26,488 ; in 1857 the quantity and value had risen to 151,414 
tons, and £181,796; but in 1858 the importations fell back to 
124,428 tons, worth £99,540. 

The Catalan forges of Corsica consume a considerable quantity of 
ore obtained from the celebrated mines of Elba—the absence of roads 
and want of enterprise keeping the iron ore of Corsica undisturbed. 
In the mountains of Bon Hamra, in Algeria, there are rich iron 
mines which appear to have been worked by the Romans. 

Among the mineral resources 7 | opened up in this colony 
the mines of Alélick, near Bona, are furnishing ore which smelt 
into an excellent steely iron, from which very good steel is now 
being manufactured in France. The Ain Morka (Constantine) ores 
also furnish a good steel-making iron. 

In iron ore, as well as in those of lead, tin, and copper, the para- 
mount superiority of the mineral resources of Great Britain, as com- 
pared with France, is conspicuous. The total quantity of iron ores 
raised in the former country in 1858 was 8,040,959 tons, worth 
£2,570,701 10s. 10d. Further, instead of the chief ores being hydrous 
oxides, as in France, and chiefly confined to rocks of the second 
series of geologists, they are, for the most part, of the kind called 
clay ironstones, and found in intimate association with the beds of 
the coal with which they are smelted. Also in England there are 
rich and largely-worked deposits of red hemitates—so rare, compara- 
tively, in France. Next, none of the ore fields are so situated as to 
make defective communication a hindrance to the full development, 
of their resources. Then, the recent discoveries of iron ores, much 
of the character of the French ores, in rocks of similar ages in 
Yorkshire, Oxfordshire, and other countries, “leave (it has been 
wisely reasoned) little doubt but that even when the old sources of 
ferriferous minerals may have become exhausted—as is a 
taking place, for instance, in South Staffordshire—these deposits w 
still enable us to keep the lead as iron manufacturers in the markets 
of the world. Indeed, while other countries may bring into use 
iron, or iron articles of superior quality and excellence to those of 
British make, England, from the association on the same spot of all 
the various requisites for profitable manufacture, and, above all, the 
cheapness of mineral fuel, will always compete successfully against 
every nation in the open markets.” 

(To be continued ) 


* Mean price per ton, 4s, 8d. 











Brown Paper Tarrautinc.—There has recentiy been exhibited 

in = gyn room at ae ~ im “ag pag ee — 
auling for packing purposes (also applicable for s 

cither alone a in conjunction with felt), which poouiens to be of 
great service to merchants or shippers in the foreign trade, and for 
which Mr, T. Briggs, of Manchester, has taken out a patent. It 
consists of tarred canvas, with a lining of brown paper, the pa 
being applied during the tarring of the canvas, and er 
by a system of rollers while the tar is hot and in a liquid state, and 
appears well calculated to protect goods from the stains of tar, as 
well as external moisture and wet. Professor Calvert, after a series 
of experiments upon this tarpauling, states that these results cleariy 
show that brown paper placed between the tarpaul and the 
various kinds of packing materials prevents the goods being stained 
by the mutual action of the materials upon one another. 
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Name of Department 
where Ore is found. 


Name of Department where Ore 
is used. 


Mineralogical Designation. 


Geological Age or Position. 





Bin .c co ce oo of 
Allier.. es 02 69 
Ard@che .o .. «+ o« 
Ardennes.. .. «+ « 
Aridge 8 .. 6 oo oo 


Aube. oe os co v0 
Aude .. os os 8 
Aveyron * oe 


Cantal oo ee 
Cher .. ee 


Corréze .. «s 
Cétes-du-Nord.. 
Coted’Or .. .. 
Dordogne .. 


Doubs 
DIOS _ os. os cv os 
Eureand Eure and-Loire 
Gard 2c we ce cco ve 
Gironde .. .. o 
Hérault 

ndre.. oo ee 
Teatro .. oe oe oe 


Lolve .. .- os 
Loire and Cher 
Lower Loire 

Lot and Garonn 
Manche .. .. o- 
Marne se oe. we. oe 
Marne (Hauto) .. «+. 





Mayenne .. ee 
Meurthe .. «. « 


Meuse ee 
Morbiban .. 


Moselle .. .. 


Niavre 

OS ae 

Orne .. «2 o 

Pas de Calais .. 

Lower Pyrenees oo 
Oriental Pyrenees... .. 





Rhone and Loire ., «. + «+ + 
Sadneand Loire .. «+ «+ ++ « 
Ardache, Loire, Rhone, Istre .. .. 
Ardennes, Meuse .. «.. «+ «+ os 
Ariége, Aude, Haute-Garonne, and 
Hautes-Pyrénées «see oe we 
Aube, Cote d’Or .. os ++ of «8 
Aude... os oo «8 of oF 8 
AVOyron .. «+ oe oF «+ of 





Oats 06 26. 6 ct Oh 38. 08 
Cher, Allier, Indre, Niévre, Sa6ne, 
and Loire .. 8 «+ «+ «+ «+ 
Corrdse 1s os oe oe 
Cétes-du-Nord .. oe «+ oe oe 
Cote d’Or, Hante Marne, Haute Sabne 
Dordogne, Charente, Lot, Haute 
Viemne .. .. oo 8 oF oo ve 
Haute Sa6ne .. .. «+ os os 
DrOme co «sc ce cf c8 se 
Eure, and Eure-and-Loire.. .. 


4 “* ** * . 
Gironde, Landes .. .. os «+ 
Hérault, Aude, Tarn .. .. «+ 
Indre, Huute Vienne .. «. «+ « 
OE ee ee Se 
Jura, Cote d'Or, Doubs, and Loire .. 
Landes .. co oF «6 08 co of 
Loire, Rhome .. «- oc so ce ve 
Loirean’ Cher, Indre, Indreand Loire 
Lower Loire, Marne, and Loire .. 
Lot and Garonne, Gironde... .. .«- 
Manche © oe ee 
Marne oe ae ee 
Haute Marne, Cote d’Or, Meuse, 
Vosges .. os se oe +e of oe 


. 


Mayenne .. «+ «F «+ of 
Meurthe, Vosges .. «+ «+. 


Meuse Pe ae oe ae a 
Morbihan, Isle-and-Vilaine .. .. 
Moselle, Ardennes, Meuse, and ex- 

portelto Prussia .. «. «se oe 


Nidvre, Saéne,and Loire .. «. 
Nov .. co co _o¢ 8 _0* oe 
Orne, Eure, and Eure-and-Loire 
Pas de Caluis, Nord oo oe 
Pyréu6es .. «. «2 26 oe 08 of 
Oriental Pyrénées, Aude .. .. + 


Oolitic, hydrated oxide .. .. .. 
Brown hematite .. .. «2 «+ « 
Red oxide ee 08 ee 66 oo 
Hydrous oxide in grains .. .. 
M Hooxide § .. os os ow 
Hydrous oxide, in oolitic grains 
Hematites, redandbrown.. .. «+ 
Hydrous oxides and carbonate of iron 


Hydrous oxides .. .. 


Hydrous oxide .. .. « 
Hydrous oxide .. « 


ilico-aluminate and gneti 


Pisolitic brown hematites .. 





oxide 


Hydrous oxides 
Hydrous oxides .. «+. «. « 
Hydrousoxides .. .. «ss «os 
TAmonite .. os os 6 00 cf ov 
Brown hematite and clay ironstones 
Hydrous oxide in grains .. .. .. 
Ologistic and red hematites .. .. 
Hydrous oxide in concretions .._ .. 
Spathic and oolitic hydrous oxide .. 
Hydrous oxide in oolitic grains... 
Hydrous oxide and carbonate of iro: 
Clay ironstones .. .. « o . 
Hydrous oxide in grains 
Hydrous oxide .. .. 
Hydrous oxide 6 
Brown hematite .. .. .. ss « 
Hydrous oxidein grains .. .. .. 





Hydrous oxide and brown hematites 


Brown hematites .. .. «+ oF o 
Hydrous oxide 
Red oxide and 


QUUNMB «cs ce se 00 © ee os 
Ologistic, red and brown hematites . 


hydrous oxide, in 


Hydrous oxide .. «2 «. o 


Hydrous oxide, in grains .. .. .. 
Red oxide, in grains and concretions 
Brown hematites .. oe .. «+ os 
Hydrous oxide .. .. eo ee 
Red hematite... .. .. «2 + 
Ologistic and red hematite; spathic 





Inferior oolites. 
Devonian rocks. 
Oolitic rocks. 
Superficial deposits. 


Upper greensand. 

Lower greensand. 

Upper greensand. 

Coal measures and carboniferous 
rocks. 


i} ad 





Y rocks of diff. t ages. 


Stratified in lower greensand. 
Primitive rocks. 

Upper Silurian. 

Tertiary rocks. 


Tertiary and jurassic rocks. 
Superficial deposits. 
Cretaceous rocks. 
Superficial deposits. 
Lower carboniferous rocks. 
Superficial deposits. 
Devonian rocks. 
bo a rocks. . 

; Upper greensand. 
Oolitic pte 4 


Coal measures. 
Newer tertiary rocks. 
Middle tertiary rocks. 
Middle tertiary rocks. 
Silurian rocks (?). 
Superficial deposits. 


Superficial deposits resulting from 
the destruction and re-collection 
of beds in the lower greensand ; 


MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 


Ordinary Meeting, October 30th, 1860. 
Dr. J. P. Joune, President, in the chair. 


A PAPER was read by Dr. H. E. Roscoe, entitled, “On the 
Alleged Practice of Avene Eating in Styria.” a 

_ Professor being anxious to obtain further definite informa- 
tion respecting the extraordinary statements of Von Tschudi, quoted 
by Jobnston in his “ Chemistry of Common Life,” that persons in 
Styria are in the habit of regularly taking doses of arsenious acid, 
varying in quantity from 2 to 5 grains daily, was supplied thro 
the kindness of his friend Professor Pebal, of Lemberg, with a series 
of letters written by seventeen medical men of Styria to the Govern- 
ment medical inspector at Gritz, concerning the alleged practice. 
After reviewing the opinions of Dr. Taylor, Mr. Kesteven, and Mr. 
Heisch, upon the subject, and having mentioned the results and 
conclusions arrived at by those who had previously interested them- 
selves with the subject, Mr. Roscoe stated that all the letters received 
from the medical men in Styria — in acknowledging the general 
prevalence of a belief that certain persons are in the habit of con- 
tinually taking arsenic in quantities usually supposed sufficient to 
produce death. aw f of the reporting medical men had no ex- 
perience of the practice; others describe certain cases of arsenic 
eating which have not come under their personal notice, but which 
they have been told of by trustworthy people whose names are 
given; whilst others, again, report upon cases which they them- 
selves have observed. Professor Roscoe proceeded to bring forward, 
in the first place, evidence bearing upon the question—Is, or is not, 
arsenious acid, or arsenic in any other form, well known to, and 
distributed amongst the people of Styria? He said that he had 
received 6 grms. of a white substance forwarded by Professor 
Gottlieb, in Gritz, accompanied by a certificate from the district 
judge of Knittelfeld, in Styria, stating that this substance was 
rought to him by a peasant woman, who told him that she had 
seen her farm labourer eating it, and that she gave it up to justice 
to put a stop to soevil a practice. An accurate chemical analysis 
showed that the substance was pure arsenious acid. Extracts from 
many of the reports of the medical men were then read, all stating 





inferior oolites; lower gr d 
Rocks of the age of the English lias. 


In cavities of the jurassic limestone. 
Devonian rocks. 


Superficial deposits, and in beds of 
inferior oolites. 

Oolitic rocks. 

Devonian rocks. 

Devonian rocks. 

Superficial deposits. 

Silurian rocks (?). 


Silurian rocks (?). 
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Lower Rhino .. .. «. Lower Rhine .. .. «+s «+ «- Pisolitic hydrous oxide .. .. Rocks of the age of the English lias. 
Upper Rhine .. .. .. | UpperRhine .. .. .. .. os. Ditto... cc os of co of of 90 Superficial deposits. 
Upper Sadne .. .. « Upper Sadne, Cote d’Or, Doubs, Jura, 
Istre, Haute Marne, Rhone .. .. Hydrous oxide, in grains .. .. Rocks of the age of lias; oolites. 
Sadne and Loire .. Saéne and | oire, Rhone, Loire.. Hydrous oxide, disseminated .. .. Tertiary rocks. 
Sarthe .. ws oe Sarthe Mayenne .. .. «+ os Hydrous oxide, in kiduey-shaped con- 
cretions oo 08 ce oe 99 eo Devonian rocks, 
Vaucluse .. ee Vaucluse .. .. «. «+ oe oe Hydrous oxide .. «1 «soe oe Lower greensand. 
i ae eres Vienne, Indre, Haute Vienne .. Hydrous oxide .. .. .. os Middle tertiaries. 
Vosges .. Vosges .. «. «- eo ee Hydrous oxide, in concretions .. tes. 
Yonne . Yonne, Cote d’Or .. ee Hydrous oxide .. «. « Oolitic rocks. 











INSTITUTION OF MECHANICAL ENGINEERS. 


Tue general meeting of the members of this institution was held 
on Thursday, the 1st instant, at the house of the institution, New- 
hall-street, Birmingham, Henry Maudslay, Esq., Vice-President, in 
the chair. 


The secretary (Mr. W. P. Marshall) having read the minutes of 
the previous meeting, a considerable ber of new bers were 
elected, and the president, vice-president, and members of council 
were nominated for the next annual election. 


The first al read was “On Taking Off the Waste Gas from 
Open-topped Blast Furnaces,” by Mr. Samuel Lloyd, of apeyeinge 
An account was given of trials that have been made at the Old 
Park Ironworks, Wednesbury, and other works, for taking off the 
waste gas from blast furnaces without requiring the top of the fur- 
nace to be closed, as this is found to be a practical objection, in the 
South Staffordshire district especially, from the liability of making 
white iron with a closed top. The a th now adopted is that of Mr. 
Darby, of the Brymbo Ironworks, near Wrexham, and consists of a 
simple upright tube inserted in the centre of the open top of the 
furnace, reaching down into the materials to a sufficient depth to 
secure drawing off the gas without admixture of air; the whole of 
the space surrounding the tube being left entirely open, so that any 
surplus gas given off by the furnace burns out freely through the 
open top. The tube is carried over by a bend at the top of the 
furnace, and down the outside of the furnace to the engine boilers, 
where the gas is burnt by admitting the necessary supply of air 
through holes in the fire-doors. The gas is drawn down from the 
furnace top by the draught of a chimney extending about 50 ft. 
above the level of the top of the furnace, and the ash-pits 
of the fire-places in the boilers are closed air-tight; the supply 
of gas drawn down is regulated or shut off by a valve in the 
gas tube at each boiler, and several safety valves are provided upon 
the tube as a precaution in case of explosion ; a very small fire is 
also kept burning under the boilers, to prevent the gas ever otering 
the fire-place in an unignited state, and then getting suddenly ignited, 
causing an explosion; but in one case descri the fire has been 
entirely dispensed with, without any objectionable results. The end 
of the gas tube that is inserted into the top of the blast furnace has 
a thick cast-iron cylinder attached to it, which reaches down five or 
six feet below the level of the filling plates; the charge in the fur- 
nace is filled up to the top of the cast-iron, and kept at that level 
so as to ensure the bottom of the tube being always suficiently 
covered in the materials, to prevent air being drawn in with the gas. 





This arrangement has now been working constantly for more than | 


two years at the Brymbo Works, where the cast-iron end of the 
gas tube has required renewing about once in eleven months. The 
furnace from which the waste gas is taken “% is one of a pair, of 
which the other is worked in the ordinary iaanner without the gas 
being utilised, affording a good opportunity for comparison of the 

ractical working. ‘Ihe result is that ‘le weekly make of iron has 
tees slightly increased by taking off the gas, while an equally good 
quality has been produced; the consumption of slack under the blast 
engine boilers has been greatly diminished, the gas taken off from 
the one furnace being suflicient to supply three boilers. The same 
plan has also been working for a few months at one of the furnaces at 
the Old Park Ironworks, where gas enough is obtained from the one 
furnace for heating five boilers; the make of the furnace has been in- 
creased since the gas was taken off, and no injurious effect has been 
produced on the iron, which is of a slightly greyer quality ee pd 
satisfactory results have also been obtained at the Willenhall fur- 
naces, where the gas has been taken off and employed in the same 
manner for some months. The whole of the gas is ordinarily drawn 
off by the centre tube, as shown by the flame at the top of the fur- 
nace being very small and often isappearing almost entirely; and 
this open-topped plan of taking off the waste gas appears preferable 
to the use of a close top for the blast furnace, as it avoids all risk of 


any pressure being produced on the top of the furnace when an un- | ordered to be laid down 





being always exposed to view, ensuring greater regularity in keep- 
“| the charge to the proper level. 

he next paper was a “ Description of a new Safety Coupling for 
Railway Wagons,” by Mr. Charles Markham, of Derby, which is 
designed to obviate the necessity of the men going in between the 
wagons to couple or uncouple them, by providing the means of 
accomplishing this from the outside, so as to prevent the numerous 
accidents at present occurring to the men with the ordinary mode of 
— he coupling is the invention of Thomas Osborne, of the 
Midland Railway, Derby, and its mechanical success is due to the 
introduction of an elbow joint and tripping catch in the middle of 


that ar acid, called “ Hidrach” by the Styrian ants, is 
well known and widely distributed in that country. The second 
question to which Mr. Roscoe sought to obtain an answer was, 
whether arsenic is, or is not, regularly taken by persons in Styria in 
quantities usually supposed to produce immediate death? The 
most narrowly examined, and therefore the most interesting, case of 
arsenic eating is one recorded by Dr. Schifer. In presence of Dr. 
Knappe, of Oberzehring, a man thirty years of age and in robust 
health, ate, on the 22nd February, 1860, a piece of arsenious acid 
weighing + grains; and, on the 23rd, another piece weighing 
5} grains. His urine was carefully examined and shown to contain 
arsenic; on the 24th he went away in his usual health. He 
informed Dr. Knappe that he was in the habit of taking the above 
quantities three or four times each week. A number of other 
cases, witnessed by the medical men themselves, of persons eating 
arsenic, were then detailed. Dr. Holler, of Hartberg, says that he 
and other persons, named in his report, guarantee that they are 
together acquainted with forty persons who eat arsenic; and Dr. 
Forcher, of Griitz, gives a list of eleven people in his neighbourhood 
who indulge in the practice. Professor Roscoe did not think it 
necessary to translate the reports in extenso; he gave extracts con- 
taining the portions immediately bearing upon the two questions at 
issue, and deposited authentic copies of the original reports with the 
society, for the purpose of reference. He concluded that decisive 
evidence had, in his opinion, been brought forward, not only to 
pare that arsenic is well known and widely distributed in Styria, 
ut that it is likewise regularly eaten—for what purpose he did not 
at the moment investigate—in quantities usually considered sufficient 
to produce immediate death. 
nthe course of the conversation, after the paper was read, Dr. 
Clay mentioned instances in which large quantities of arsenic had 
been prescribed for various diseases, with benefit. It was a valuable 
medicine, but if taken for other purposes it would produce most 
pernicious effects. It was a practice in some parts of the country to 
give it to horses to improve the sleekness of their coats. 
Mr. Ransome confirmed the observation of Dr. Clay, and stated 
that he had long ago drawn the attention of the society to the fact 
that sulphuric acid manufactured from arsenical pyrites contained 





its length, whereby it is enabled to pass up clear of the opp 
draw-hook in lifting, and is then extended forwards to reach over 
the hook for coupling the wagons; while, in uncoupling, it is first 
disengaged from the hook, and then swings free into a vertical 
position, so as to drop clear of the hook in lowering. The coupling, 
of which a working specimen was exhibited, is made in two lengths 
jointed together by a horizontal pin ; the back end of the outer or 
pe ink is loaded by a counterbalance weight, and is provided 
with a trippirg catch projecting backwards. A transverse shaft 
extends across the wagon under the drawbar, having a handle at 
each end, and a lever in the centre for lifting the coupling, which 
bears against the nose of the tripping catch and raises the coupling 
link, ugtil it obtains a bearing on the underside of the catch, when it 
throws out the coupling link to the required extent, so that the link 
drops into the oupeese draw-hook when the lever is lowered. In 
a the link is first raised by the lever till it is disengaged 
from the draw-hook, and is continued to be raised still further until 
the nose of the catch escapes the end of the lever, when the coupling 
link is tipped up by the counterbalance weight into a vertical position 
and lowered by the lever clear of the draw-hook. The opening of the 
coupling link 4 made wide enough to ensure its always Gouies the 
opposite draw-hook, even on asharp curve when the wagons are out of 
line with one another. One of the couplings has been kept in constant 
work, night and day, for the last two months, on a wagon attached to 
the shunting engines at the Derby Station, where it has had to couple 
wagons with the extreme variation that is met with in length of 
butiers; and it has proved thoroughly satisfactory, showing that 
there is no difficulty in this a attending the general application 
of this mode of coupling to railway wagons. 

The last paper read was a “ Description of an Improved Steam 
Hammer for Light Forgings,” by Mr. Richard Peacock, of Man- 
chester, in which the steam is admitted on the top of the piston 
when desired, for increasing the force of blow given, by means of 
a slide valve worked entirely by hand, and having an arrangement for 
varying the lap of the slide whilst working. It is a cylindrical 
balanced valve, with a long lap at the top end, extending round 
half its circumference; and by turning the valve round Lf a handle 
the entrance of steam on the top of the piston is regulated or cut off 
entirely. A specimen of the cylindrical valve and valve chest was 
shown; and an improved attachment of the piston rod to the hammer 
block was described, serving to prevent fracture of the rod by 
oblique strains in working. A large number of indicator diagrams 
were shown, taken from the top and bottom of the hammer cy\inder, 
when working both double-acting and single-acting; which showed 
that the force of blow is more than trebled by u:ing steam on the 
top of the piston, while the hammer can be worked at a greater 
number of blows per minute. 

The meeting then terminated. 





Tue Frencu Navy.—We stated last week that we had heard, 
upon good authority, that the French Emperor had ordered the con- 
struction of a number of iron-cased gunboats. We now learn, through 
the Nouvelliste de Rouen, that it is resolved to build 150 of these 
vessels by private contract, after the model of the gunboat designed 
by the Emperor at Bordeaux, each to be armed with a powerful 
rifled gun. A letter from Toulon, received in Paris, states that, in 
addition to the six iron-plated ships now building, ten more are 
th all dispatch—namely, two at Toulon, 


usual supply of gas is given off, the surplus gas being free to burn | two at Brest, two at Rochfort, two at Lorient, and two at Cherbourg. 
out at the open top without restraint, while a sufficient quantity is | This, if confirmed, will prove that a smart race is cut out for us, and 
drawn off through the centre gas tube to supply the steam boilers. | it will undoubtedly be our own fault if we lose the stakes.—Army 
There is also the advantage of the top of the materials in the furnace 


| and Navy Gazeite. 





arsenic, and that this acid being employed in the manufacture of 
various articles used as medicine, and even as food, these likewise 
contained the poisonous ingredient. He had found it even in flowers 
of sulphur. 

Mr. Pochin and Mr. Hunt remarked that the effects of breathing 
the vapour of arsenious acid produced in the smelting of ores were 
not so injurious as might be expected; occasionally, however, the 
workmen had to be taken off the particular work for a short time, 
until the poisonous effect, which manifested itself by eruptions on 
he face, had disappeared. 








CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
Thursday, Nov. 1. 
Mr. A. F. Yarrow, V.P., in the Chair. 
ABSTRACT OF PAPER ON IRON GIRDERS, 
By Mr. W. Rutt. 

Tue author commenced by giving a slight sketch of the intro- 
duction of cast-iron for the purpose of bridge-building, and the causes 
that led to the demand for a method which should require but a 
small depth from the roadway to the soffit of the arch, and which 
should transfer only a vertical pressure to the abutments. These 
requirements were fulfilled by the invention of the flat iron girder, 
which was at first composed of cast-iron, and after a time also of 
wrought-iron. The cast-iron girders were first examined. Sup 
a beam supported at the extremities and loaded in the centre. It 
will evidently have a tendency to deflect into a curve with the con- 
vexity downwards, thus shortening the upper part and inducing 
compression, and lengthening the lower part and inducing tension ; 
between these two parts there must be a line, in which there is no 
horizontal strain at all, which line is called the neutral axis. The 
strength of a beam will evidently vary as its depth, and inversely as 
its length, that being the leverage with which the horizontal strains 
at the centre resist the vertical pressure. If the tensile and com- 
pressive strength of cast-iron were equal, the top and bottom flanges 
should also be equal; but as they are not, they should be as 1 to 6. 
It was then shown that the strain on the flanges in the centre for a 
distributed load was half that caused by the same load in the centre, 
and that the strain decreased towards the ends in a direct proportion 
in the latter, and in proportion to the ordinates of a parabola in the 
former case. Attention was then drawn to several points to be 
observed in the casting, viz., that there should be no sharp corners, 
and that unequal contraction should be guarded against, as likewise 
should flaws or air bubbles. The double-webbed and Mr. Barlow’s 
trough girders were then mentioned, the latter being recommended 
where it is desirable to save height. The various methods of apply- 
ing cast-iron girders to long spans by means of wrought-iron truss- 
ing, were then touched upon, and the system condemned on the 
ground of the unequal contraction and expansion of the two metals. 

Wrought-iron girders were next considered, and divided into two 
classes, viz., those in which the connecting web is composed of a 
system of bars, and those in which it is a continuous plate, or plates. 
In both classes the horizontal strain is the same, as in the case of 
the cast girder, the main difference consisting in the strains on the 
web. The Warren and trellis girders, the tension and compression 
truss, and the lattice girder, were investigated, and the magnitude 
and variation of the strains ascertained; and it was shown that, 
theoretically, the most economical angle for the tension and com- 

ression bars of the web is 45 ya with the vertical, but in the 
Warren girder this angle cannot be employed without increasing 
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the bars to an inconvenient length, and rendering them liable to 
buck! 


e. 

The plate, box, and tubular girder were examined ther, the 

late girder being taken as the type. By considering the vertical 

on acting on the girder as a set of couples, it was shown that the 
must induce a series compressive and tensile strains on the we 
acting at right angles to one another, and at an angle of 45 deg. 
with the vertical. The necessary thickness of web compared to the 
whole section of the girder was then ascertained for various condi- 
tions of load, and after taking into consideration the horizontal 
strain, of which the web, of course, bears a part, it was shown that 
for a girder whose section d as the ordinates of a parabola, 
the horizontal section of the web must be about six times the ver- 
tical section of the whole girder at the centre, and for a girder of 
uniform section about three times the same. : 

The paper concluded by showing the great advantage of having 
girders continuous over two or more spans, the effect being that the 
parts between the supports and the ~_ of contrary flexure acted 
as overhanging girders supporting the intervening portion, and thus 
materially reducing the span. 


ASSOCIATION OF FOREMEN ENGINEERS. 


On the night of Saturday, the 8rd inst., the members of the 
Association of Foremen Engineers met at their rooms in the city of 
London. The election of several new members was the first portion 
of business proceeded with on the occasion, and it occupied a con- 
siderable time. Itis a rule of the association—and for the main- 
tenance of its efficiency and respertaliiy no doubt a very proper 
rule—that all candidates must elected by unanimous votes. 
Hence the qualifications of would-be members are jealously inquired 
into, and objections to their claims carefully considered. In spite of 
this extreme watchfulness the society, we are ha by to be able to 
state, is rapidly growing in n’ ercal strength ; whilst, owing to it, 
few demands are made non te fade unemployed members. After 
the election of Saturday considerable Mamedion took place respecting 
the forthcoming anniversary meeting and dinner, and finally a 
comente as nominated to make the preliminary arrangements for 


e celebration. 
Mr. Ji Newton, of the Royal Mint, who presi nest urged 
upon his fellow members the paramount necessity of their prepara- 
ticn of papers for the monthly assemblies of the year 1861. He 
knew that it required an effort and some self-denial for a foreman 
engineer—whose working hours were invariably long, and usuall 
incessantly occupied—tosit down at the close of the dayto the composi- 
tion of an elaborate essay, and the getting up of diagrams to illustrate 
it; but then lengthy papers were less required than practical and sug- 
tive ones, and the writer was always master of his subject. He 
Git. Newton) wished that the principle of ample discussion should be 
ully realised, so that the maximum of mutual advantage might be 
obtained. It would be discreditable to the association if it had not 
always upon its notice book a list of papers to be read. Among its 
members were many men of great ability,and they ought to give 
the world proof thereof in the published transactions of the society. 
The chairman then announced that Mr. John Briggs would favour 
the iation in ber next with his views on “ The Resistance 
Offered by Cast-iron to Internal Pressure,” and presently adjourned 
the meeting. 




















THE EXPLOSION OF A LOCOMOTIVE BOILER 
AT THE KING’S-CROSS STATION. 


INQUEST ON THE SUFFERERS, 


Tue coroner’s investigation as to the recent frightful - locomotive 
boiler explosion on the line of the Metropolitan (underground) 
Railway, which took place on the morning of yesterday week, by 
which George wig an engine-driver, and Charles Tann, stoker, 

fe employ of sp ho ay, the contractor for the works, were 

ed on the spot, and other persons seriously injured, was held on 
onday at noon, at the Victoria Hotel, King’s-cross, before Mr. 
Wakley, coroner for West Middlesex. The proceedings excited 
very deep interest, in consequence of the importance of the inquiry, 
and a number of scientific gentlemen were present. 
The identity of the bodies having been proved, and also that the 
of the deceased were completely shattered, and that they were 
te dead when brought to the hospital, James Elliston, foreman to 

r. Jay, said he was present when the accident happened. The 
engine was sent by witness to bring five wagons laden with earth 
out of the tunnel. The wagons were not attached at the time of the 
explosion. There was a fire in the engine at the time, and the 
steam was blowing off from both valves when the explosion took 
place. Heard the deceased, Wiggins, say, after he had shunted the 
wagons, that he wanted water. ater was in the tender, and he 
ran about twenty yards to pump the water into the engine from the 
tender. The engine had been brought to a stand, and it was about 
five minutes after this that the explosion took place. He ran into 
the tunnel, and steam was blowing from both valves before the 
driver went into the tunnel. The steam was blowing off from both 
valves during all the time the engine was standing still. The engine 
had been employed in the works about three weeks. Had never 
seen steam ry from the engine before last week. Wiggins never 
complained of the steam escap Have never seen patches of lead 
or anythin else put on the engine to prevent steam escaping. On 
the Saturday the steam escaped from the dome joint, and a fresh 
joint was put on. Don’t know that Wiggins was an experienced 
engine-driver. Never knew that an engineer of the Great Northern 
Railway said that the engine would not last a month, and that it 
was generally known to be, and talked about, as an old worn-out 
engine. 

r. Edwin Elliott said he was an engineer, in the employ of Mr. 
Jay, in that papadiy. Was not at the works on the day of the 
explosion. Had been in possession of the Albion engine about nine 
years. Could not state who was its manufacturer. Never had an 
accident with that ergine before this occasion. About two months 
back she was put in repair-to do the work on the Metropolitan line. 
The only repair done to her since that was to make a fresh joint on 
the top of the dome of the boiler. Neither Wiggins nor Tann ever 
complained to witness that the engine was in a dangerous state. 
No other person ever complained as to its state at any time that 
witness was aware of. When the engine first commenced work, he 
worked her himself for three days, Wiggins and Tann being with 
him at the time. Did so to see that the engine was in perfect 
working order. She had been at rest for two yesrs previously. In 
my opinion the explosion occurred through the boiler being short of 
water. Being short of water, the plate at the top of the fire-box 
would get red-hot, and therefore would be incapable of resisting the 
pressure of the steam, which would generate so quickly that the 
wg could not resist the pressure. ‘fhe metal of the top of the fire- 

x consists of copper three-eighths of an inch thick. I have 
examined the engine since the explosion ; the dome joint is perfectly 
sound, and both valves worked. The pressure on at the time of the 
explosion was 75 Ib. to the inch. The average pressure was only 
65 Ib., but it has been worked at a pressure of 85 Ib. to the inch. 
I have worked it a at 801b. It I bad considered that dan- 
gerous I should not have worked it. Could not state the age of the 
engine. There was no maker’s name upon it, but simply a large 
number 2. I should not think that the engine was twenty 

ears old. When we had it, nine years 0, it was second 

d, and bought of the Eastera Counties ilway. I will 
sep that there were never any complaints made to me about 
it engine, or heard any statements that it was reported about that 
ded Sen’ oe and defective engine. I am an experienced engineer, 

ti rn (!) an engineer. Don’t know why the Lastern 
ps rr parted with this engine. There was nothing the matter 
the 8 Waar etter door of the engine on the previous Saturday to 
bedi my it was repaired. Had seen steam escaping from the 

‘ oor, which was an indication that the joint was worn and 
required a new one, and it was ordered to be done. Do not look 





upon that as a repair. Suppose the engine boiler had been full of 
water, there would have been no explosion. Whatever temporary 
means we may have at our command for preventing these things, 
we must depend in the main upon those men who have charge of 
the engines. When the engine was put in thorough repair two 
years ago, all the tubes and machinery put into her were perfectly 


new. 

Mr. Charles Edward Amos: Am an engineer, and of the firm of 
Easton, Amos, and Sons. Have examined the engine. From the 
evidence I have heard, and the examination of the engine, I am of 
opinion that the pressure of the steam was too great for the top of 
the fire-box, in consequence of the bad construction of a part of the 
fire-box. Its bad construction consisted in this—there were six 
iron bars placed across the inside of the top of the fire-box to 
strengthen it, but whilst they rested upon the walls on the one side, 
they were not long enough to rest on the walls on the other side, 
and. the result was that the copper gave vy at that part between 
the end of the bars and between them and the wall on which they 
ought to have rested. The bars, I should say, are too short—about 
4 in.; I should not have suspected such a thing, but it might have 
been discovered on looking through the man-hole. From what I 
have seen since the accident, I certainly would not, with a know- 
ledge of the weakness of the fire-box in the part I have mentioned, 
have driven the engine at a pressure of 80 lb. to the inch. In pur- 
chasing a second-hand engine, unless | had the pape confidence 
in the party from whom I purchased it, I should not put it in use 
without a thorough examination. I could form no opinion as to 
whether there was a want of water in the boiler. The effect of the 
plates becoming red hot would be to cause the explosion. 1 do not 
think that it ae follows because a man is an old and practical 
engine-driver that therefore there is greater security ; such men are 
apt at times to be more dangerous than a man who is timid and 

ways on the look out. Should say, from the appearance of the 
engine, it was fifteen or sixteen years old. If the boiler had been 
hurt or injured at some previous period, then equal pressure, 
although there might have been more water in the boiler, might 
have caused the same results. I should have had no hesitation in 
driving the engine had I not seen the state of the top of the fire-box 
since, which I should not have suspected. 

Mr. Jay, in answer to a question from the coroner, said he was not 
quite certain, but he believed that the engine was made by Braith- 
waite. He bought it of the Eastern Counties ey about nine 
years ago, and it was then thoroughly examined. He did not know 
the age of the engine, but he believed the company parted with it as 
they were introducing engines of larger size and greater power. The 
copper of the top of the fire-box might have been injured a minute 
before the accident. I think that an engine blowing off steam for 
two hours from both safety valves would be very likely to become 
short of water. I do not construct locomotive engines, but I believe 
I have tested more engines than any other engineer in the kingdom. 
I cannot attach blame to any one. | am quite certuin that the 
copper had been impaired by shortness of water at some time. The 
sudden introduction of cold water into the boiler at a time when the 
plates were red-hot would produce an almost instant generation of 
steam, and produce the explosion. After standing five minutes the 
opening of the regulator and starting the engine, causing the water 
to be thrown upon the red-hot plates, would cause the explosion. 
Explosions more frequently happen at the starting of an engine 
than at any other time. 

Mr. George England examined: Was a locomotive engine-maker, 
and resided at Hatchan Ironworks. Had examined the engine 
Albion at the same time as Mr. Amos that morning, and was clearly 
of opinion that the cause of the explosion was that the engine was 
short of water. The effect of opening the regulator, after standing still 
for five minutes, was the cause of * priming.” Had heard Mr. Amos's 
evidence, and in the main agreed with him, but it was rather too 
strong an expression to use to say that the top of the fire-box was 
badly constructed. He took the age of the engine to be about fifteen 
years, and the engine was construcied on the best known mode of 
construction at that date. A pressure of 75 lb. or 80 lb. to the 
square inch was not great. He was in the habit of making engines 
now to bear a pressure of 160 1b. to the square inch, and they 
had to prove them by a pressure of 2001b_ At the time the explo- 
sion took place there was not less than 200 1b. pressure caused by 
the generation of steam. 

At the conclusion of this witness's evidence, the inquiry was 
adjourned for a fortnight, 


THE RAILWAY SYSTEM IN FRANCE. 


A LATE number of the Moniteur contains an interesting paper, 
written by Dr. Veron, upon the roads and railroads of France. The 
author commences with the first construction of = high- 
ways by the Gauls when under Roman rule, and then traces the 
growth of the system of land intercommunication through several 
epochs marked chiefly by the first appointment of a “ Grand Voyer 
de France” by Henri IV., in 1607; the establishment of the 
“ Administration de Ponts et Chaussees” about 1720; the appoint- 
ment of a Minister of State to superintend the department in 1799; 
and, finally, the creation, in 1853, of the “Grand Ministére de 
l’Agriculture, du Commerce, et des Travaux Publics,” whose func- 
tions comprise everything relating to the construction and manage- 
ment—so far as either are matters of State concern—both of high- 
ways and of railroads Hsongnent | is) empire. ot 

t is i atter r. Veron supplies the most in- 
teresting details.” ‘assing over the earliest attempts at railway 
building in France, which were comparatively few and intermittent, 
the author — his account by describing the extent to which the 
“system” had grown in 1851. 

t the commencement of that year concessions had been granted 
for the construction of railways to the extent of 3,888 kilos. (2,410 
miles), representing an estimated outlay of 1,500,000,000f., or 
60 millions sterling. The State had contributed 420 millions to this 
outlay, but on the other band remained answerable for the execution 
of 1,040 kilos. (645 miles), not conceded to any company, and the 
expense of which was computed to exceed 500 millions. By the end 
of 1851 the actual expenditure upon railways amounted to 1,464 
million francs, of which the State had cunt’ | 579 millions. 

Only thirty-seven departments were then traversed by any rail- 
way, and there were but thirty-one principal towns furnished with 
stations. Not more than sixteen ports and harbours enjoyed access 
to the railway, and the whole system touched the F frontiers 
only at four points—namely, Turcoing, Blanche-Misseron, Forbach, 
and Balse. France was then, in proportion to its population or its 
extent, behind Prussia and Austria—and, of course, far behind 
England or Belgium—in the development of its railway system. 

This system, within the eight following years, was more than 
quadrupled in extent, the annual average length of lines obtaining 
new concessions being 1,800 kilos., or 1,116 miles. On the Ist of 
January last concessions had been granted for 16,352 kilos, (10,138 
miles), of which 9,076 kilos. were completed and worked. When the 
whole network is finished, everyone of the eighty-five departments 
will be traversed, and every departmental chef-lieu be approached by 
a railway, with the exception of Mende and Digne. 1 the chief 

rts, to the number of thirty-two, will be reached by rail, and the 
and frontier will be crossed at twenty different points, of which 
seven give access to Belgium, five to the German States, four to 
Switzerland, three to Sardinia, and one to Spain. The outlay 
already incurred amounts to 4,350 million francs (174 millions 
sterling), of which 750 millions were supplied by the Government. 
France will then have 450 kilos. (279 miles) of railway for every 
million inhabitants, and more than 8 kilos. for every square myria- 
metre of territory, equal to about one mile of line to every twenty 
square miles on the average. ‘This places her in the third rank, 
parallel with Prussia, and inferior only to England and Belgium. 

Among the statistical details comprised in Dr. Veron’s paper the 
following are of chief interest :— 

The French railways already completed have cost on the average 
400,000f. per kilometre, or nearly £26,000 per mile. They occupy 
83,000 hectares, or 75,000 acoes of land, which was purchased at a 











cost of 300 million francs. There are 11,500 crossings, of which 
5,500 areon the level, 2,000 bridges, and 4,000 sub-passages. With- 
out reckoning minor works, the entire length of the large bri over 
water is 30 kilos., of viaducts 20 kilos., and of tunnels 100 kilos. 

The number of stations is about 1,200, divided as follows :—12 
above classification, including Paris, Lyons, Marseilles, Bordeaux, 
&c. ; 130 first-class stations, which comprise junctions, terminal 
towns, the chefs-lieux of departments, and coy rovincial 
towns; 200 of the second-class and 852 of the third. the rolling 
stock comprises about 3,000 locomotives and tenders, 7,000 passenger 
carriages, and 60,000 wagons. There are not less than 70,000 persons 
engaged on the railways, in various departments, from the director to 
the common labourer. 

The traffic on the French lines has increased in much larger pro- 
portion than their extent. In 1851 there were 3,544 kilos. at work, 
and in 1859 9,074. But while at the former date the “ passenger 
mileage,” as it is called in England, was equivalent to 860,000,000 
kilos., performed in 20,000,000 journeys, as counted by the number 
of tickets issued, the total traftic of 1 exceeded 
2,650,000,000 kilos., and u the issue of 52,000,000 tickets 
Of merchandise or heavy Poe. there was in 1851 a mass conveyed 
equivalent to the transport of 363 million tons over one kilo., the 
actual weight conve being 4,600,000 tons. In 1859 the total 
movement corresponded to the conveyance of 2,750 million tons over 
one kilo., and the gross weight moved was more than 20 million tons. 
In 1851, the average charge for conveyance was ten centimes (one 
penny) per ton per kilo., and in 1850 was very little over seven 
centimes. If the former rates had been retained, customers would 
have to pay 80,000,000f. beyond their real outlay last year; and as 
compared with the costs of the old systems of conveyance, their gain 
has been at least 350,000,000f. ; 

Finally, the gross railway receipts for 1851 were 108,000,000f., 
and the working orpenes about 50,000,000f. In 1859 the receipts 
rose to over 400,000,000f., the working costs being 180,000,000f., or 
45 per cent. 

We may congratulate th: 


Need Wi 


SCOTTISH MATTERS. 


A HANDSOME screw steamer of 400 tons was launched on Saturday 
from the — yard of Messrs. Wingate, at Whiteinch. The 
steamer is built for Don Maximo de Aguirre, of Bilbao, and is 
intended for the Spanish coasting trade. On the same day, Messrs, 
Scott and Co., Greenock, launched an iron screw steamer of large 
size, called the Talisman, for Liverpool owners.-— With reference to the 
loss of the Edinburgh, a steamer engaged in the Cronstadt trade, it 
appears that Messrs. Morton are about to commence the construction 
of a new vessel. Ean a steamer will be 25 ft. longer and 4 ft. 
broader than the nbu and i to have a hurricane deck, after 
the American fashion. She will carry 2,000 tons, will have engines 
of 180-hor-e power, and it is calculated she will make the passage 
between Leith and Cronstadt in four and a half days—this being the 
route on which she will be placed. The contractors are bound to 
have her ready for sea by the Ist May next. The total cost of the 
vessel will be between £25,000 and £26,000. Arrangements were 
being made for the construction of the new ship before the reported 
loss of the Edinburgh. 

Last week's shipments of pig iron were on a liberal scale, having 
reached a total of 11,429 as compared with 9,123 tons in the corre- 
sponding week of 1859. 

The Institution of Enainaere in Scotland has just entered upon its 
fourth session. At the first meeting for the session Mr. Walter M. 
Neilson, president, occupied the chair, The first business was the 
recording thanks to those gentlemen who had ably assisied in the 
conversazione in April last. Several donations of books were ac- 
kuowledged, and notice was ore that at the next meeting a con- 
siderable number of new members would be proposed. The presi- 
dent delivered an able introductory address on the mechanical pro- 
gress of the times. 

Since the Leith piers were extended to their present length it has 
been a a of complaint that a light was not on the east pier- 
head as well as on the west pier. At night it has been found somewhat 
dangerous to take the barbour, and not unfrequently ships have 
struck against the east pier. The dock commissioners, to obviate 
this as far as possible, have erected an iron lighthouse at the point 
of it, to which they have extended gas pipes. 


French people upon this great progress 

itteribe, and express an caren hope 

, are the works to which they are hence- 
emsel ves. 





TRAFFIC RETURNS. 








Week This Same Mileage. 
ending Week. 1859. 1860, 1350. 
Belfast and Northern Counties .. Nov. 3 1,475 1,190 65 65 
Birkenhead, » & Ch » * 2709 2403 83 933 
Bristol and Exeter .. .. .. .. Oct, 28 - 6615 125 118 
Caledonian .. «2 «os «oc «oo o- Nov. 4 - - 219) 219 
Cornwall... ss oo o Oct. 28 1,170 855 53 6. 
Corkand Bandon .. .. «.. «. Nov. 8 432 270 «620 20 
Cork, Blackrock, and Passage .. ,, 3 _ 174 6b 62 
Cork and Youghal .. .. « «« ww 8 199 - es = 
Deeside .. «cs se oe co oo oe Oh BF 245 isl 17 17 
Dublin and Belfast Junction .. .. Nov. 4 1,773 1,770 63 63 
Dundee, Perth, and Aber. Junction ,, 4 1,060 (959 $1 81 
Dundalk and Enniskilien.. .. .. » 4 1,904 1,641 122 122 
Dublin and Drogheda .. .. .. 2, 4 1,920 1,879 625 625 
Dublin & Wicklow & Dub.&Kingtn, {; 3 2,625 2,224 40, 40) 
East Anglian .. .. « « .. Och 280 — 064 67$ 678 
Eastern Counties and East Union.. Nov. 4 _ 25,710 0 400 
Kdinburgh & Glasgow & 8. Dunfer. Oct. 28 6,377 6,930 142 142 
Edinburgh, Perth, and Dundee ., Nov, 4° 38,353 8,347 78 78 
Glasgow and South-Western... ., ,, 3 8 (14 7,332 183% 1833 
Great North of Scotland... .. ., . 27 1,696 1,42 68 58 
Great Northern .. .. «. .. «o. 4, 28 27,772 27,208 283 283 
Great Sovihern and Western,, .. Nov. 3 8178 7,668 829 250 
Great Western .. .. «+ os «. 4, & 81,605 28,850 | 406, 
Shrewsbury and Birmingham ,, ,, 4 1,970 1,766 20) 2% 
Shrewsbury and Chester .. ., ,, 4 8523 2,040 46 46 
Lancashire and Yorkshire .. ., ,, 4 86,707 82,430 8965 39 
Llanelly Railway and Dockyard .. ,, 3 522 49 4u, 
London and Blackwall .. .. .. 4, & 1,642 1,408 if 
London, Brigt ton, and South Coast ,, 3 10,357 16,066 2245 223 
London, Chatham, and Dover . «= 631 284 «8425 196 
London and North-Western .. .. ,, 4 90,288 78,473 950 986 
London and South-Western .. .. ,, 4 18,416 14,051 $59 339 
London, Tilbury, and Southend .. Oct. 23 -_ 1,023 4 444 
Manchester, Sheifield, and Lincoln. Noy, 4 12,224 11,487 178) 173@ 
Manchester, 8.Junc.,&Altringham ,, 4 1,001 963 8 8 
Maryport and Carlisle .. « .. Oct, 283 1,242 11387 28 28 
M os ++ ef @@ ef ee .. Nov, 4 39,810 37,4038 614% 6144 
Midland Great Western .. .. .. ,, & ‘4024 4,289 177 177 
Newcastle and Carlisle .. .. .. 4, 8 9,935 2,056 78h 785 
North British 4. os «+ oo «+ 5, & 6250 6,034 174 178 
North-Eastern .. .. «. «. « 4, 9 40,805 37,875 164 764 
North Staffordshire Rail. and Canal Oct, 28 8141 7,618 246 233 
St. Helen's C. and Railway .. Nov. 4 2,099 1,750 82 8 
Shrewsbury Heref: SR eM 1,750 61 61 
Soottish Central i. on ee oe ee a 3 b irr ul if 
t. North-Eastern (late Aberdeen) Oct. 27 . aed 
South Devon ., 0 -* oe 4 Nov. ¢ .~ 6,627 723 723 
South et ae oe eae 22,702 21,106 
South York and River Dun. .. .. 5, i — $878 118 118 
South Wales., .. .. .. so. «+ Oct. 27 ZAll 7,006 171§ 7B 
MOTE is ts we cco np Ole 4005 63 53 
Ulster .. .. os ss se oo of Nov. @ 2002 1,712 36 86 
Bee GE oe 02. 05 ech gg 4s 220 10 «610 
DREGE »rvwreews», ¢ &. a 2 
Waterford and Kilkenny., .. .. |, 3 ,405 S15 Si SL 
Waterford and Limerick .. .. .. ,, 3 2,387 1,286 77 77 
West Hartlepvol H. and Railway... ,, 2 5.078 38,733 30 BY 
West Midland (late Oxford, Wol.) » 4& 7,816 6,743 162 14 
Whitehaven and Furness.. .. .. Oct. 2 — Gil 35 86 
23 os GU 2 i2 


Whitehaven Junction ,, « «+ 5 
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ASPELL, BOOTH, AND HURST’S IMPROVEMENTS IN POWER LOOMS. 


PATENT DATED 20rH Marcu, 1860, 











Tuts invention of Messrs. Aspell, Booth, and Hurst, of Mid- 
dleton, relates to that portion of the power loom known as the 
“taking-up motion.” It is designed for the purpose of regulating 
the taking up of the cloth as the cloth upon the roller or beam 
increases in diameter from the accumulation of fabric, and is 
effected as follows:—The cloth roller or beam is driven from the 
“ swing shaft” by means of a friction plate or toothed wheel, which 
imparts motion to a frictional bowl or pinion, which turns or drives 
the cloth beam by an intermediate worm and worm wheel, or other 
convenient gearing. A small roller is <<; contiguous to the 
periphery of the beam of cloth, which roller is in connection at one 
end with a lever, the opposite end ot such lever being attached to a 
rod bearing upon a frictional bowl or pinion, so that as the diameter 
of the cloth upon the beam increases, the bowl is depressed or 
forced nearer to the centre of the driving friction plate or toothed 


wheel, and consequently, there being a less driving surface, the | 


speed of the cloth beam is gradually diminished as required, and 
the “taking up” of the cloth is equalised or regulated. 


Fig. 1 is an elevation of that portion of a power loom to which | 
these improvements are applied; and Fig. 2 is an end view, partly | 


in section. 


In Fig. 1, a, a, is the framing of the loom; and 6, the cloth beam, | 
which receives motion from the “ swing or rocking ” shaft c through | 


the medium of the toothed wheel, which we now term a conical or 
spiral ratchet wheel, or cylinder d, which is a modification of the 
toothed wheel, and which the inventors find more serviceable and 
practicable, giving motion to the worm an«l worm wheel e, e, or any 
other description of intermediate gearing. The “ swing shaft ” gives 
motion to the spiral ratchet wheel d by means of the pawls or 
ratchets /, 7; which are carried along the surface of the ratchet wheel 
from the lesser diameter to the greater by means of the carrying 
bar g, which is actuated by the block or roller h becoming depressed 
as the cloth beam fills, and causing the bell-crank lever / to move so 
as to impart the necessary forward motion to the carrier; i, é, is a 
vertical rod and lever, by means of which the pawls are lifted off 
the ratchet cylinder by the action of the “spring handle” & when 
the loom is stopped. ‘The action of the various parts is as follows :— 


As the cloth accumulates upon the cloth roller 6, the block or | 
roller A bearing upon the exterior of the fabric upon the cloth roller | 


becomes depressed, and by means of the bell-crank lever 7 and 
carrier bar g the pawls are gradually carried or transferred from the 
smaller diameter of the “spiral ratchet cylinder” to the greater 
diameter, and thus the action of the pawls upon the ratchet cylinder 
becomes diminished, and the cloth roller } is caused to rotate at a 

adually slower speed, and consequently an equal amount of cloth 
is “ taken up” at each pick from the commencement to the comple- 
tion of the piece. 








HORTON AND KENDRICK’S STEAM BOILERS. 
Parent DATED 14ru Marcu, 1860. 


Turse improvements of Messrs. Horton and Kendrick, of South- 
wark, consist in combining one or more fire-box boilers with one, 
two, or more boilers with vertical fire tubes or vertical water tubes, 


the latter boiler, or last in the series of the vertical tube boilers | 


having a smoke-box, in which, as well as in the uptake or base of 
the chimney or funnel, a tubular chamber is placed. This chamber 
is intended for the reception of the steam generated in all or any of 
the separate boilers, and for its drying or superheating, the products 
of combustion passing through the tubes in the chamber on their 
passage to the funnel. 

The patentees term fire-box boilers those in which the fire is 
applied directly to the water contained therein. By way of illustra- 

on, the inventors describe their invention adapted to seven boilers. 
oor take fout fire-box boilers, and lead the flame and products of 
combustion from two of them around or through fire or water tubes 
‘in one boiler, common to the two fire-box boilers. In like manner 
they lead the flame and products of combustion from the other two 
around or through fire or water tubes in another boiler common to 
these two fire-box boilers. They then lead the products of combus- 


tion from the two water or fire tube boilers up through water | 


or fire tubes in the remaining boiler. After leaving the 
tubes, the products of combustion enter a smoke-box, and from 
thence pass tl’rough vertical tubes in a superheating chamber, 
and these tubes extend upwards to any desired extent in the 


I 
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| funnel or chimney. The whole of the boilers in the series are 
capable of being connected or disconnected at pleasure. Being 
comparatively small, they are capable of withstanding great pressure, 
and should any one be required to be disconnected for repairs or 

otherwise, its loss will not be very sensibly felt. The boilers, from 
| their size, also admit of ready removal, and are altogether more 
| handy than bvilers as at present arranged and constructed. 











In the accompanying engravings, Fig. 1 is a partial sectional plan 





| showing this invention applied to an arrangement of seven boilers. 
A, A, are two fire-box boilers, the flame and products of combustion | 
from which are carried down around and about vertical water-tubes, 
| a, a, in the boiler B. A}, A?, are also fire-box boilers, the flame and 
products of combustion from which are carried around and about | 
| vertical water-tubes a', a', in the boiler B1. The products of com- 
bustion from the four fire-box boilers are then made to pass up 
through vertical fire-tubes @%, a, in the boiler C; they then pass 
into a smoke-box D, seen at Fig. 2, which is a vertical section 
showing the fire-box boiler A?, the boiler B', and the boiler C. From 
the smoke-box D the products of combustion pass through tubes in 
a steam chamber or superheater FE into the funnel F.  G, G, G, are 
water spaces. The superheater E, or chamber in which the steam 
| becomes superheated, is common to all the boilers, and the steam, 
after passing through the chamber E, passes into a steam reserve H, 
from whence it is taken for use in the engines. For the purpose of 
disconnecting any of the boilers A, A, A, A®, a plate is placed in the 
passage for the products of combustion, and secured by screws or 
| otherwise, 


At Fig. 3, which is a sectional elevation, and Fig. 4, a transverse 
section of another arrangement of marine steam boilers, in which 
two sets or series of boilers are placed back to back, A, A, are the 
cylindrical fireplaces, of which there may be one, two, or three to 
each boiler; B, B, are fire-tube boilers in connection with the fire- 
box boilers A, A; and Cis a steam-generating apparatus, constructed 





with vertical water tubes a, a, distinct from the boilers just described, 
and forming what the inventors term a “ Marine High-Pressure 
Back Smoke-box Generator.” The steam from this apparatus is 
carried by a pipe or pipes to one or both of the superheating chambers 
D, D, which are placed above the tubular boilers B, B. Each of the 
superheating chambers is common to all the boilers in that set or 








series over which it is placed. The steam, after being superheated, 
is passed into a steam reserve chamber FE, common to both super- 
heaters, from whence it is taken for use. The course of the products 
of combustion in the boilers just described is as follows:—After 
leaving the fire in each and all of the fire-box boilers, the products 
of combustion unite and pass against and between the vertical water 
tubes in the high-pressure back smoke-box generator, which divides 
the two sets or series of boilers, and thence through some of the fire- 
tubes, then spread over the whole of the external surface of the fire- 
tube and fire-box boilers into one or other of the front smoke boxes 
J, J; they then pass through the tubes in the superheater, and also 
around and about the external circumference thereof, and finally im- 
pinge against the sides and top of the steam reserve chamber, and 
from thence to the funnel, all as clearly indicated by the arrows in 
the sectional view Fig. 4. F, F, are doors through which to gain 
access to the interior of the boilers and tubes for the purposes of 
cleaning them and for repairs. 


Caution To Tourists.—It has been stated to us that the first 
commoner in England (the Speaker of the House of Commons) 
journeyed one day last week to Alnwick Castle, and sent in his card 
to the Duke of Northumberland. His Grace sent answer that he 
could not be seen. The Speaker politely returned a message that he 
had arrived on purpose to see the castle, and begged permission. 
His Grace sent back a direct refusal !—Builder. 

TestmmMoNIAL To Mr. WituiAM Newton. — About a hundred 
members of the Amalgamated Society of Engineers assembled on 
Saturday evening at Kadley’s Hotel, the special object being to 
present a testimonial to Mr. William Newton, “for his successful 
efforts in uniting the different societies pertaining to the engineering 
trade into an amalgamated society, and for other services for the 
benefit of his order.” Mr. Thomas Hughes, the barrister, author of 


| “Tom Brown’s School Days,” presided by special invitation, and 


amongst the other invited guests were Captain Furnival, Mr. J. M. 
Ludlow, the barrister, the Rev. S. Hansard, Mr. Burgess, solicitor, 
and several other gentlemen who take an interest in the society, and 
sympathised in the purpose of the meeting. The chairman presented 
the testimonial, which isted of a hand silver goblet, in 
which was deposited £300 in Bank of England notes, the result of 
subscriptions voluntarily offered, chiefly by the members of the 
amalgamated society (a small portion of the money only being sub- 
scribed by non-members), together with an address engrossed on 
vellum, and mounted in a gilt frame. Mr. Newton, in his reply, 
said that the society now bered 20, bers, and p 
an income of £1,000 per week, which was dispersed throughout the 


whole trade. 
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TAYLOR’S APPARATUS FOR THE MANUFACTURE OF OIL GAS. 


ieee Patent DATED 2ist Marcu, 1860. 
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Mr. J. I. Tayior, of Sloane-street, in carrying out his improve- 
ments in apparatus for the manufacture of oil gas, constructs an 
enclosed hearth of brick or other suitable material, which may be 
level, or conveniently inclined to carry the fuel, and to reflect the 
heat upon the retort for making the gas. Air for combustion is 
admitted through an opening in the front or side of the furnace 
fitted with louvres for regulating the draft, and giving access for 
cleaning the furnace. The louvres are protected by a fire-brick 
screen from the action of the fire. Fuel is supplied through 
an opening from the top of the furnace, which is closed 
with a cover. The retort is made with one, two, or more flat sides 
or surfaces, so formed that when one surface is worn out another 
may be turned towards the fire for the generation of gas, the 
surfaces not in use being built in, and protected from the action of 
the fire. The oil or oleaginous substance from which the gas is to 
be generated is dropped from syphon tubes upon the bottom of the 
retort, which is sufliciently inclined to cause the oil to spread and 
flow downwards over a considerable area of heated surface. Oil 
may be dropped from two or more syphon tubes side by side, and 
thus any required extent of surface may be employed for the 
generation of gas. Carbonaceous deposit, when it is formed, is 
collected at the foot of the incline or bottom of the retort, and ma 
be raked from either end, when the retort is not in action, duengh 
an aperture provided with a gland cover, hermetically sealed by 
clay or other luting when the retort is at work. ‘The retort may be 
made of clay, cast-iron, or steel, or a combination of clay and iron 
orsteel. The furnace may be made with a down-draught flue to 
econoinise the heat. 

In another arrangement he uses fire-bars in his furnace, hinged or 
swivelled, to facilitate the discharge of fuel and refuse into the ash- 
pit for cleaning the furnaces and for preserving the retorts from the 
action of the fire after the process is ended. The gas-holder and 
tank are on the usual plan; in place of the ordinary cast-iron stan- 
dards, he makes the standards of iron tube or angle iron to carry the 
pulleys for counterweights. An extra weight or weights are sus- 
pended over the gas-holder by a chain over ae worked by a 
winch to raise or to lower the weight on the top of the gas-holder 
when it is desired to increase the pressure on the main. Whena 
purifier is used, he makes it in one piece with the condenser; the 
cover is jointed with india-rubber or other elastic substance let 
into a groove which receives the edge of the cover, and it 
may thus be easily removed or replaced, and the joint is always 
good. 

Fig. 1 represents, in elevation and partial section, an apparatus as 
arranged for use on board ships; Fig. 2 is a cross section of the 
furnace and retort; Figs. 38, 4, and 5 shew the retort with its 
attachments. A is the retort and furnace; B is the purifier; C is the 
gasholder, and D is the tank; E is the oil reservoir; F is the 
chimney of the furnace. In the furnace which is built of brick with 
an iron casing, a is the retort; b is the hearth ; cis the louvre frame; 
d is the stoking passage; e is the screen of iron or fire-clay for the 
louvres ; f is the cover to the stoke passage; g, g, are the oil syphons 
into which the oil is dropped from the reservoir E; A is the brick 
lining of the chimney; i is the flue to the chimney; &, &, are the 
entrances for oil to the retort; &1, #, are alternative entrances for 
oil, plugged up, to be used when the retort is reversed ; / is the exit 
passage and pipe for the gas from the retort to the condenser; [) is 
the alternative passage when the retort is reversed; m, mi, are 
cleaning apertures with glands; x is the inlet pipe from the con- 
denser to the gasholder; and o is the outlet pipe from the gasholder; 
n', ol, are syphons on the pipes n, 0, to pass off condensed matter ; 
p is the internal hollow chamber in the water tank; q, g, are the 
cases to steady the balance weights; r is the supplemental weight 
worked by the winch s. The other portions of the gasholder 
and tank are well known, and do not require further description. 








ELLIS, WINTERBOTTOM AND BRADOCK’S IM- 
PROVEMENTS IN STEAM ENGINES. 


Tue first part of this invention of Messrs. Ellis, Winterbottom, 
and Bradock’s, of Braylesden, consists in an improved equilibrium 
slide valve, which is constructed in the following manner:—The 
slide valve is furnished with openings through which the steam from 
the side pipe enters the slide valve, and by which it is delivered to 
the ports of the steam cylinder; the exhaust steam is conveyed 
through the slide valve to the exhaust steam pipe in the usual 
manner. The slide valve is made with one or more adjustable 
— to er a ee for the wear. 

e second part of this invention consists in an improved appa- 
rates for lubricating the slide valves, pistons, and epltstens of oie 
p> pe a apparatus is particularly applicable to the equilibrium 

~ valve above described, but may be applied to steam engines 
with other slide valves. The vessel containing the lubricating 
material is attached to a hollow spindle fixed to the slide valve. 
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The lubricating material is ~~ + at intervals by hand or self- 
acting machinery, and enters the slide valve by which it is delivered 
to the cylinder with the steam. : 

Fig. 1 is a longitudinal section through a steam engine cylinder to 
which these improvements are applied. Fig. 2 is a transverse 
section, and Fig. 3 another longitudinal section through the same. 
ais the cylinder; 6 and c the admission ports and passages, and d 
the exhaust port, which are made in the usual manner; e is a flange 
cast or fixed to the cylinder, which flange, with the valve seating /; 
form two sides of the valve box; the other sides of the valve box 
may be dispensed with; g is the equilibrium valve, which is held 
against the flange e and seating f by the two adjustable guides h 
and i; j is part of the side pipe which admits the steam through the 
port &, in the flange e; /, li, are two ports in the face of the valve 
working on the flange e, and m, m!, are the ports in the valve 
working against the seating 7’; the valve is divided in the centre by 
a partition gi shewn in Fig. 3, and in section in the detached Fig. 4; 
o is the passage in the valve for the exhaust steam; g is the branch 
to which the exhaust steam pipe is connected. In Fig. 1 the valve 
is shown in the centre of the stroke, that is to say, no steam is 
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entering the valve or the cylinder, as the blank space of the valve 
between the ports / and J, is opposite the admission port &, and the 
ports m, m', are closed by the seating 7, When the valve is down as 
shown in Fig. 3 the steam passing through the port & enters the 
valve through the port 7 and passes thence to the cylinder through 
the port m, and through the port and passage b; at this time the 
passage c is open to the passage o in the valve through which the 
steam passes to the exhaust pipe q through the passage d. When 
the valve is up the steam enters the passage c through the ports 
4 and m', and the other end of the cylinder is in communication 
with the condenser through the passages b, 0, and d. From this 
description it will be seen that the ordinary valve box or steam 
chest is dispensed with, and that the valve works in perfect 
equilibrium, as the back of the valve is open to the atmosphere, and 
consequently there is no pressure on the seating; the power required 
to work the valve, and the wear on the siitings, being greatly 
reduced. 

This equilibrium slide valve is also applicable as a throttle or feed 
valve. In cylinders of large dimensions there are two steam ports 


| in the flange e, and four parts / in the valve; in other respects the 


arrangement of the valve would be similar to that shown in the 
engravings. 

he apparatus for lubricating consists of the vessel r, which is 
fixed to the upper part of the valve g; this vessel is attached toa 
hollow spindle and is furnished with a stop cock in tie usual 
manner; the stop cock must be opened at intervals by hand or by 
any suitable self-acting machinery when the valve is in the position 
shown in Fig. 1, that is, when there is no pressure of steam in the 
inside of the valve; the lubricating material is then at liberty to 
drop into the valve, and as soon as the valve is moved so as to 
uncover the port b, the lubricating material enters the cylinder with 
the steam and lubricates at the same time the faces of the valve. 
When this apparatus for lubricating is applied to steam engines with 
the usual steam chest, the spindle of the lubricator works through a 
gland or stuffing box in the valve box. 





CRAWSHAY’S IRON PULLEYS FOR COAL 
PITS, &c. 


PATENT DATED 22ND Marca, 1860. 

Tuts invention by Mr. George Crawshay, of Gateshead, of im- 
provements in the manufacture of iron pulleys for winding from coal 
pits and other purposes, consists in constructing the rims of wrought- 
iron instead of cast-iron, of which they have hitherto been made, 
the object of the invention being to construct pulleys of light weight 
but at the same time of greater strength than when the rims are 
made of cast-iron. These rims may be made either of iron rolled to 
a particular section suitable to the purpose required, or the section 
thereof may be made up in parts. For this purpose ordinary angle 
iron may be used for rims for round ropes, and channel iron for flat 
ropes, but the sectional form of the iron may be varied. When the 
section of the rim is made up in parts, the body or barrel may be 
formed of flat or square iron, and the flanges or sides secured to it 
by rivets or bolts. The sectional form of this iron may also be 


varied. 
FIG.6. T 
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Fig. 1 is a side elevation of a pulley for round ropes; Fig. 2 is a 
transverse section of half the pulley to an enlarged scale; Fig. 3 is 
a transverse section of a pulley for flat ropes, in which the rim is 
made up in parts; Fig. 4 is a similar section of part of a pulley in 
which the rim is rolled of one piece to form the section; Figs. 5 and 
6 show other modes of constructing the rim in parts; Fig. 7 isa 
section of the rim of a round rope pulley formed in parts, in which 
the centre part o may be made of wood, iron, steel, or other material, 
as circumstances may require. The naves or centres of these wheels 
may be made of cast or wrought-iron, or a combination of both, as 
shown at Fig. 8, where the spokes are let into pockets formed in the 
cast-iron centre piece c, and covered by wrought-iron rings a, a, and 
secured by bolts or rivets passing through the whole, or they may 
be made as at Fig. 2, in which case the nave is cast upon the spokes 
in the same manner as when the rims are made of cast-iron of the 
usual construction. The rings composing the rims of these pulleys 
may be bent into their required diameter over a curved mandril 
block, or they may be bent - { a machine similar to that in general 
use for bending the tyres of locomotive wheels, either in one entire 
length and welded at the junction of the two ends, or they may be 
made in segments and joined together by side plates and rivets as 
shown at Fig. 1, at d, d. 








BuinpyEss AND Lunacy.—A highly interesting paper was read 
at the last sitting of the Academy of Medicine of Paris, by Dr. 
Bouisson, physician to the Hospital of St. Eloi, of Montpellier, on a 
curious case of blindness and lunacy in the same individual, in which 
the cure of the former infirmity had brought on the cure of the 
latter. About a year ago a man of about fifty, a native of the 
department of the Gard, was brought to the hospital above mentioned. 
His eyes, upon examination, were found to be both affected with 
cataract, and his incoherent answers to the questions addressed to 
him sufliciently revealed his state of mind. An operation being 
resolved upon, Dr. Bouisson ordered the patient to be chloroformed: 
but, although he was thus effectually sent to sleep, the danger of his 
awaking during the operation, and frustrating the hopes of the 
surgeon by some act of insubordination, which in a lunatic might be 
expected, induced Dr. Boui to have him secured with a strait- 
waistcoat—a peculiar precaution which was continued even after 
the operation had been successfully performed, an attendant being 
specially entrusted with the care of the lunatic, with orders to apply 
compresses steeped in cold water on his eyes from time to time. On 
the tenth day the patient, who, until then, had not had the slightest 
idea of what had been dune, was allowed to see the light. A stupid 
smile g!eamed on his face for an instant, and he exclaimed :—“ I can 
see!” ‘These were the first coherent words he had uttered since his 
arrival at the hospital. He was now daily subjected to those trials 
which were requisite to ascertain the complete success of the opera- 
tion. With his recognition of the objects around him his mental 
faculties seemed also outa to revive. First he named the things 
he wanted, and stretched out his hands for them; then he began to 
appreciate distances and dimensions correctly ; his memory returned 
next with considerable rapidity; and in the course of a few days 
intellectual spontaneousness began to manifest itself. He asked for 
more food, wanted to get up from his bed, and desired to be allowed 
to go home, which boon, however, was refused. His ideas soon 
became clearer, his speech more intelligible, and his recollections of 
the time when he could see, before he was attacked with cataract, 
became brighter. Vain endeavours, nevertheless, were made to 
ascertain the period when he lost his reason; all he could state was 
that he had been blind three years. After a stay of six weeks at 
the hospital he returned home an altered man, enjoying both his 
eyesight and intellectual faculties. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents, 





STEAMSHIP RESISTANCE. 


Sir,—As I anticipated, “C. G. G.” has, virtually abandoned the 
practical question at issue. Without a starting point, the discussion 
occupying such valuable space in your columns, cannot possibly be 
of any service to the practical engineer or naval architect. Both 
oT. B »” Mr. Paton, nd myself have adopted the despatch vessels in 
her Majesty’s service as affording a class of vessels in which the 
greatest efforts have been made, both in form and engine power, to 
obtain a high degree of speed. 

Surely, ascertaining whether those vessels have a minimum of 
resistance (perfection of form) and power, cannot be “such non- 
sensical questions” for the consideration of the naval architect; or, 
whether the propellers in those vessels are perfection, an unim- 
portant problem for intending patentees of some new-fangled pro- 

ler. As agreat portion of your columns is occupied with formule 
or the friction of the engines, &c., will you, Sir, inform me 
whether the usual deduction for those parts of the machinery is not 
already allowed in calculating the amount of indicated horse power 
given bs the Admiralty.* With respect to the theory of fluid resis- 
tance, 4 cannot think that the trials of steamships alone, however 
carefully performed, can establish the theory on a permanent basis 
—the only assistance they afford is confirming the deductions of 
theory. Proceeding by induction, the resistance can only vary in 
two proportions, viz., at the speed (my own pment f or the square 
of the velocity, no other proportions being admissi je, and which- 
ever is the true quantity, either of the above proportions must be a 
minimum. Therefore, in employing the experiments of steamships, 
I have proceeded on the hypothesis that if only two trials can be 
found in which the power varies less than the cube of the velocity, 
the fact would be fatal to the theory of the resistance increasing as 
the square of the speed. Or again, if a single well-authenticated 
dynamometer experiment can be found, in which the thrust varies 
less than the square of the velocity, by the same reasoning the 
cube theory is false, and the minimum resistance can only increase 
as the velocity or resistance of the steamship = A. velocity feet per 
second. In proof of this induction, allow me to produce three 
dynamometer experiments of the Rattler, the data taken from 
Bourne’s “ Treatise” on the screw-propeller. 


Velocity. Midship Actual Theoretical 
Feet per second. section, thrust. thrust. 
10°14 - 880 ove 4802 soe 8853 
18°52 880 6213 ans 5137 
16°54 880 8722 ove 5905 
In testing these quantities we have, 
Deduced Actual 
VJ, = Thrust. J thrust. thrust. 
10°14# 4802: 13522 8531 6213 
10°14? 4802 : 15542 11272 8722 
or as the velocity, 
10°14 4802 13°52 6402 6213 
10°14 4802 15°54 7369 8722 


These experiments are completely fatal to the truth of the cube 
theory, and are, in my opinion, sufticient evidence that the resistance 
of a steamship only varies as the velocity. It will be seen that the 
thrust in the first and second experiment vary exactly in that pro- 

ortion, and I am sure that if any of your correspondents will search 
for the cause of the variation between the theoretical and actual 
thrust, ample cause will be found in the sternpost abaft the pro- 
peller; it has to receive the concussion of the water from the screw, 
which will bave a greater velocity than the vessel itself through the 
water. Again, it will be found that the variation increases as the 
speed of the vessel is increased, which would be anticipated. Thus, 
all the reasoning that can be employed points in the direction that 
the variation between the actual and theoretical does not militate 
against the theory of the resistance increasing merely as the speed. 
What is wanted are the experiments suggested in my pamphlet, 
page 70, and I am assured by an active member of the Committee of 
the British Association on Steamship Performance, that their endea- 
vours are in that direction, and their necessity universally acknow- 
ledged to settle once and for always the theory of fluid resistance. 
Rosert ARMSTRONG. 





Sur,—When any one attributes to himself the —, and 
assumes the right to be a judge, without first having shown that he 
possesses such capability or right, his judgment is generally dis- 
trusted. Your correspondent “C. G. G.,” by his antecedents in 
your columns, has shown that mathematically, mechanically, — 
dynamically, and, more than all, fairly, he is incompetent to fill the 


high office to which he aspize: 

‘He again tells us thet eV" expresses the resisting pressure 
against the vessel, and V" the amount of resisting pressure against 
one square foot of midship section.” I ask your readers if they ever 
believed, or were told otherwise, and here leave this acute discovery 
to its fate. 

After the remarkable discovery just named, he assumes the power 
of understanding “anything else‘ i. B.’ may propose.” I simply 
ask, has he shown that his powers of understanding are so very 
powerful when, in the very next line, he says, “lam at a loss to 
understand what such expression is to prove.” 

The next seventeen lines of his letter show so clearly his incapa- 
bility to grapple with the subject, that the words used by Mr. Bidder 
when summing up the discussion on steamship resistance in the 
Institute of Civil Engineers, in 1857, are en | applicable, viz., It 
is useless to attempt to hold a conversation with him in a language 
he does not understand. 

If further proof be required, we have it in the following portion 
of his letter, in which his egotism is shown to its full extent—one 
part only of which I will notice, since to notice the other would be 
time and space thrown away. “CC, G. G.” refers your readers to 
his letter in No. 239 of Tnx Exotnerr, from which he states your 
readers may ascertain the law of fluid resistance. Now, in the letter 
referred to, your correspondent seems to claim the application of 
vertical tubes with mouth-pieces bent at right angles so as tu face 
the resisting pressure of the water. 

This is another instance of his deficient knowledge, for I, in con- 
junction with others, used this method nay oe ago, and then 
only at the suggestion of various authors on hydrodynamics. Professor 
Wallace states at page 19 of his little work, “ An instrument of this 
kind, invented by Mir Pitot, consists of a tube of glass bent at right 
angles, having the shorter branch formed in a funnel shape at the 
mouth to receive the direct impulse of the stream, &.” Again, “A 
similar instrument, made partly of tin and cemented toa tube of 
glass, might be introduced into a ship or steamboat for measuring 
the ship's way at sea, or for ascertaining the velocity of the steam- 
boat.” The same instrument is also mentioned in “Gregory's 
Mechanics,” vol. ii., page 441, and in the article on hydrodynamics ia 
the “Encyclopedia Britannica.” The members of the British 
Association, therefore, could only “smile” at the invention of your 
correspondent. 

A glass or any other tube used as stated by “C. G. G.,” will not 
show the law or pressure offered to the motion of a steamship, but 
would certainly show the pressure that would be exerted against the 
motion of a large tube of similar construction to the small one. 
That the resistance offered by the water to the ship’s motion can be 
thus measured is simply absurd, for in the tube the water is confined, 
and will, therefore, ascend in the tube with the increase of the 
velocity ; but when a ship moves through the water, the water is 





~* Ibis, The Admiralty usually deduct from 1 Ib, to 1.5 Ib., according to 
the size of the engine, from the gross average pressure on the one side of 
- = during the up and down stroke, as an allowance for friction.— 





not confined, but at liberty to move in waves at an angle with the 
line of the vessel’s motion. ae 

Unless “C. G. G.” can show that he is either desirous of giving 
information or receiving it, without descending to his favourite plan 
of ridiculing the opinions of others, I, for one, must decline to notice 
his productions, principally to make better use of my time. ; 

In answer to Mr. Paton, who seems by his last letter determined 
to grapple with the question, and who states that I assume E= a V*, 
onl Gon goes on to show that n may have as many values as we 
choose to assign to F,I answer that he is perfectly right, so far as 
the particular equation mentioned is concerned, and his conclusion 
is equal to stating that if —— 

= na 


then n can have as many values as we choose to give to F, providing 
N is constant. 

Mr. Paton seems not to have noticed that F is a value that must 
be deterinined by experiment, and that the whole of my ings 
are built up of experimental data, for we have p, v, a, and ven 
to find n orn +1; hence we cannot, ad libitum, assign imaginary 
values to these in the place of the actual ascertained by experiment. 

I am sure if Mr. Paton will again examine equation (11) of my 
letter in No. 252 of Tue Enaineer, he will, by a littie study, 
soon discern his error relative to the exponents, and find that 
Vw + Vi+ V/+ Vn + V, as assumed by,him, is not at all equal to the 
values given by me, for it is clear thatn + 1=w-+i +f+m+1, 
and therefore— 

aX V"*x V=axX Vy X Vix WX Vx Vz 


I have no doubt but your correspondent “C. G. G.” has lost sight 
of the experimental data from which my deductions have been 
made, and wandered into a labyrinth of OL prwmege values, instead 
of adhering to plain, unvarnished facts, and those facts published on 
the authority of the British Admiralty, and unless they can be dis- 
proved my deductions will remain unshaken. T. B. 

London Nov. 6th, 1860. 


Srr,—Your correspondent “ T. B.” has, I fear, noticed my letter on 
steamship resistance at greater length than it deserves. 1 shall not 
refer to his last further than to disclaim all merit of having made 
any discovery whatever; remarking that the very great labour that 
his letters have cost him seems more calculated to convince of mode- 
rate qualifications than to inspire with re’pect for such labours. In 
fact, “°C. G. G's” modification of his formula is not less useless than 
the original. Here it is:— 

n+ 1 = 108: p + log. v—log. a. 
log. V. 
If this be true for all values of V, it is trae when V = 1, in which 
case n + 1 becomes infinite. It would thus appear that in the above 
formula n + 1 may have any value, from that of the smallest frac- 
tion to infinity. “‘T. B.” is correct in saying it expresses a variable 
law, although his meaning is not very clear. 

Notwithstanding all that has been said on this py subject, 
it seems to me probable, from the nature of things, that a fixed law 
does exist between the velocity of the same ship and her resistance. 
That that is the same for all forms is not so probable. 

Before taking leave of the subject allow me to suggest, through 
your valuable paper, the following mode of experiment :—Let two 
vessels, one of the bluffest, the other of the finest, forms in use, be 
moored in a variable stream, such as that of the river Mersey at 
Liverpool, in such manner that the keels of the ships and the strains 
on mooring hawsers will be parallel to the stream; and when the 
weather is calm let the velocities of the stream and the strain upon 
the moorings be carefully noted as often as practicable, or may be 
considered requisite. We should thus obtain the resistances of the 
ships for the different velocities in a direct manner, unaffected by any 
extraneous consideration whatever. If we have not access to a 
natural stream sufficiently variable we might have recourse to 
artificial means to obtain it. And, although such stream may have 
different velocities in different parts, 1 believe we have the means of 
ascertaining the exact nature of any stream of greater depth than 
the draft of our largest ships. 

Such a stream would be an excellent instrument to compare the 
resistances of different forms. The same results might be obtained 
by towing the vessels at different speeds, but high speeds would be 
difficult to obtain in that way. 

I have often observed, or rather fancied, what your able corre- 
spondent “C, G. G.” states as fact, namely, that propellers have 
different degrees of efficiency at different speeds, and that, in some 
cases, we seem to lose power by increasing the speed, I have not 
been able to determine the amount of power so lost in any case. 
Perhaps “C. G. G.” will describe a method of doing so ? 

Joun Paton. 


Sir,—I have been employed on board of several steamships as 
engineer, and therefore feel much interest in everything connected 
with st hit pulsion, and I have read the letters which your 
correspondents have recently sent to you upon this subject with 
avidity ; in fact, my Sundays are generally deveten to the perusal 
of your pages. I must confess that I have derived very little ac- 
vantage from studying those letters. Mr. Robert Armstrong is an 
enigma to me—I cannot make him out. He may understand what 
he means himself, but I frankly confess I cannot understand what 
he is driving at. Once he said the "py gemceng required twice-the 

wer of the screw to propel a vessel at the same velocity. Then he 
invents what he calls a formula, and employs algebraic symbols, 
about which his knowledge and mine are about upon a par, in which 
he puts a co-eflicient representing the midship-section as the ex- 
ponent of resistance. Then he dilates upon discrepancies in the 

rformance of steam vessels, and deduces from them that the 
indicator is not the true index of power employed. What folly all 
this is. What practical end can it subserve ? 

Why, one of your correspondents, sixteen or seventeen months 
ago, tore all this nonsense to shreds, and you yourself said something 
very detinite upon the subject. I will not waste your valuable 
space by referring to any of this gentleman’s many crotchets—his 
acquaintance with Newton’s “ Principia,” and the recondite works 
of other great mathematicians. Who does not know that the 
paddle-wheel and screw have each its special advantage, and that 
with regard to power,.experience is unable to decide which requires 
less? The midship-section being the measure of resistance is 
another well-known error. Again, who does not know that the 
form of the bow, as well as that of the run aft, may reduce what we 
know to be the normal resistance of this sectional plane to one fifth, 
or almost indefinitely more? He — out experiments, and finds 
several steamers which have a quick motion of the piston, and finds 
that they consume more steam for the same propelling work done 
than others with a slower motion of the piston. Well, again, 
who does not know that every steamship, like every other machine, 
has what may be designated its modulus ?—that is, that the pressure 
of steam, length of stroke, pitch of screw, screw disc, and all gearing, 
are so adapted to the particular size and form of the steamship to 
which they are applied that a maximum effect is produced. Such 
being the case, manifestly an increase of steam with the same screw 
will not be productive of the advantage due to it. It will, 
so to speak, be thrown away upon the water, without producing the 
reaction which is utilised for propulsion to the extent that would be 
produced if a screw with more pitch, and a greater diameter of disc, 
were employed. Mr. Armstrong overlooks all this, and virtually 
says, ** A rigid analysis of any ship’s performance is useless. I have 
made a discovery: the engineers are all stupid; the indicator does 
not indicate the power developed.” If he had the smallest portion 
of that modesty which invariably belongs to earnest inquirers for 
the truth, he would stand am at the improbability of his having 
discovered, not only a latent fact, but that every practical engineer 
in the civilised world has been pursuing his avocation—contriving 
machinery, adapting it to work to be accomplished with unerring 
certainty—and yet all the while been guided by an instrument as 
likely to mislead him as a will-o'-the-wisp! The pressure overcome 








A the piston is (whatever Mr. Armstrong may say to the contrary) 
shown by the indicator diagram; and the pressure acted i 
overcome, lifted, or moved—call it what you will —is the measure 
resistance ; and resistance overcome, multiplied into the space 
through which it is overcome, is the measure of work performed. 
But who will controvert this? Certainly nobody who has had any 
experience in the working of engines—nobody who is acquainted 
with the science of applied \eaetapates. 

There may be some dynamic difficulty connected with the subject, 
such as the motive pressure being equivalent ia one sense but not in 
another; but this I leave to acuter thinkers than I am. J say the 
indicator shows the work done by the engine: if the power is not 
judiciously applied by a proper propeller and appurtenances, this is 
no fault of the indicator. Power may be wasted as well a8 utilised; 
the indicator only shows that it is produced. ; 

Your algebraic correspondent adopts an Irish mode of showin; 
how power varies with velocity—he only one velocity for rm 4 
of his vessels. How can we get at the variation of power required 
by varying velocity, if the velocity does not vary at all? 

Your other correspondents throw no light upon the subject that 
I can tind of the least use. Perhaps they will endeavour to show 
how resistance is to be measured in various forms of ships, and then 
how the propeller is to be 19 a and the requisite engine-power 
for any given speed can be found. WILLIAM JONES. 

Limehouse, November 8rd, 1860. 

[The subject of Stédmship Resistance has now occupied a large 
share of our space, aiid we therefore be glad if our friends can 
manage to bring it to & conclusion in our next number. } 





COLOUR VISION. 


Sir,—I fear you will think a lengthened discussion of this —— 
hardly suitable for columns. However, I venture on & few 
remarks in reply to Bevin (at page 291, November 2), and must 
plead the great interest of the question as my excuse. 

The suggestion I made sprang from numerous experiments of the 
subject, to detail which Would occupy far too much of your space. 
Besides, I am still continting these experiments, and in the mean 
time must leave my theory unsupported, to be accepted or not, as 
the case may be, by those Who take the trouble to consider it. 


From Mr. Brown’s labt Letter there appears to be more difference 
between our views than viously supposed. He exp with 
considerable detail and op ustradon, what he means by * fathgne.” 
In the cases he instances there may be a slowness or gradual pro- 
gress in the action, corresponding with the idea of fatigue; but is 
in a great measure beca believe there are similar phenomena in 
which the action is, on thé contrary, almost instantaneous, that I 
do not think the term “fatigue” applicable. There are also eases 
of comparatively slow ai which do not seem to-point to the idea 
of fatigue. On passing from a dark to a light room, for example, 
the pupil is at first contracted, and diminishes the | em of light 
admitted; but it slowly enlarges again as (in the language of my 
theory) the retina accommodates itself to the stronger light. In the 
first place, this leads me to suppose there is a subtle connection 
between the retina and pupil. Then, if we talk of the “ fatigue” of 
the retina, we must suppose it gradually becomes more fatigued Gr, 
in other words, less aden. We would, however, naturally 
expect that if the retina were fatigued the action of the pupil would 
be to give it relief by diminishing the quantity of light admitted, 
rather than to admit more light, as it actually does. 

It is not necessary that the ag accommodating power apper- 
taining to the retina—whilst similar to—should be identical in me- 
chanical action with that of the pupil. It is quite sufficient for my 
theory that the result—a modification of the intensity of the sensation 
transmitted to the sensorium—be similar. 

Generally, I conceive the action of the retina to be far more rapid 
than is commonly supposed. Thus, for example, I do not think the 
action termed “ persistence of vision” takes place at the retina ; and 
it was this view, suggested by experiment, which partly led to the 
idea of the accommodating power of the retina. 

Amongst phenomena with which the idea of fatigue seems to me 
incompatible are those shown by Mr. Smith, of Perth, to the British 
Association last year, and those detailed by Prof. Rood in Silliman’s 
American Journal for September last, the latter throwing much 
light on the former, and, amongst other things, comprising the 
development of a sensation of a complementary colour without the 
sensation of the originating colour being perceived. 

What Mr. Brown says about the prismatic spectrum does not 
affect the question of there being only three primaries in the sense 
in which, if I recollect right, Young referred to them; although I 
might reply that Brewster, our greatest authority on optics, holds 
that there are only three colours in the prismatic spectrum, each 
comprising ay oe various refrangibility. It is quite pogsible, how- 
ever, that a m of white light may be com of an infinite 
number of differently col d el ts, each element ii ble 
into distinct colours; and, at the same time, it is quite possible the 
perception of white light may be a compound sensation involving 
only three simple sensations. One set of nerve points may appreciate 
light vibrations corresponding to the vielet of the spectrum, being 
less intensely acted upon by any other colour as the corresponding 
vibrations differ more from those of the violet; the second set of 
nerve points may similarly appreciate the range of number of vibra- 
tions of which the middle number corresponds to the green of the 
spectrum, whilst the third set of nerve points may appreciate 
numbers of vibrations corresponding to the red and neighbouring 
shades of the spectrum. 

Before commencing my experiments I was strongly inclined to 
treat the colours blue, yellow, and crimson, as primaries, but I soon 
felt compelled to give them up. Whilst, however, my experiments 
are generally in favour of those proposed by Young, 1 am not yet in 
a position to demonstrate the exact shades. Our knowledge regard- 
ing colour vision must be admitted by all to be in a very uncertain 
and unsatisfactory condition, attributable to the extreme difficulty of 
investigating the action in the eye itself, and of ascertaining the 
functions of the parts concerned in the phenomena. 

Without for a moment admitting Mr. Brown’s special pleading or 
attempted justification of his application of the term “ comple- 
mentary ” to black and white, I would observe that in the subjective 
phenomena involving black and white only we have the simplest 
and most general case illustrating a supposed action, whilst in the 
case of separate colours we have special and more complicated 
results, and it seems to me as improper to apply a special term de- 
scriptive of particular cases only to the simpler and more general 
result as to confuse species with genera, or a lower with a -_ 
order. E. H. 

Glasgow, Nov. 3, 1860. 


SURFACE versus BOTTOM CABLES. 


Smr,—With reference to my communication of last week, allow 
me to make a correction in the second paragraph from the end, in 
which the phrase “when laid in shallow water” is misprinted for 
“ where laid in shallow water.’’ 

As a most convincing proof of the exceedingly slight and super- 
ficial extent to which currents prevail in the north part of the North 
Atlantic, I may be permitted to quote the following paragraph 
from “‘ Maury’s Physical Geography of the Sea,” pp. 491-2 :— 

“In confirmation of these views as to the existence of a cushion 
of still water at the bottom, | bring in for further evidence the testi- 
mony afforded by Commander Day man, R.N., while running his line 
of deep-sea soumd ngs along the telegraphic plateau, in H.B.M.S. 
Cyclops. On one occasion he hauled.up from the bottom a coil of 
200 fathoms of deep-sea line. It had been laid at the bottom, round 
and round in a coll, with as much regularity as it could have been 
coiled on deck by hand, thus showing either that there was no 
current there at all, or that the upper and under-currents so nearly 
counteracted each other that the line passed perpendicularly through 
the still water, 

Maury, it will be observed, brings in this most remarkable fact 
as a proof of the currentless state of the water at the bottom of 
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the Atlantic; but it seems to me that with equal truth and force it 
may be brought in as a most conclusive proof of the currentless 
state of the Atlantic from top to bottom, excepting, of course, in so 
far as subject to the merely rficial and intermittent influence of 
the wind. Unless this state of calmness from top to bottom had 
existed, how is it possible that a line of many hundred fathoms’ 
length, as it must have been, could have gone down and been coiled 
in the manner stated? I ask “Bottom” to account for this, if 
currents existed. Maury’s supposition, that the upper and under- 
currents nearly counteracted each other, will not do. It is akin to 
the old story of the ass so exactly balanced between two bundles of 
_ hay that he could not move. Balancings of currents, throughout 
2,000 fathoms of depth, as the fact above stated_peremptorily re- 


uires, if currents exist, so a3 to produce result above sta 4 is 
incredible. Let the smallness of the spot Oh which a col af pe is 
on deck be recollected in ordé? to have A jist idéa of ti Co vistas - 
possibility of such extreme exactness iter action between the 
supposed currents as would be necessary. If Maury, “Bottom,” or any 
oneelse could, after the slightest reflection on the various circumstances 
involved, believe in the possibility of any such thing actually occur- 
ring | y must also le pre to believe and hold that a balloon 
mig' 4 by an exact balancing of ariel currents, go up two miles, and 
come down = exactly on the identical spot from which it started. 
But extremely numerous as the ascents of balloons have been, such a 
thing was never heard of, nor even the smallest approximation to it; 
its possibility is entirely out of the \ oy and any party who 
would contend, seriously, that it could happen, should be raed as 
not, perhaps, deficient in the mere show and jargon of science, but 
as entirely deficient in what is of far greater value—common sense 
and sound judgment, the basis and essence of science. And here it 
may be remarked, that most confirmatory as the fact observed by 
Commander Dayman is of my views, it must be confessed that even 
I am surprised at the extreme quietness which it is evident must 
thus prevail in the waters of the North Atlantic (at the very place, 
too, where the supposed branch of the Gulf Stream is alleged to run) ; 
but, so faras I am able to see or judge, we can arrive at no other 
conclusion than this—that the fact observed by the Commander was 
solely owing to the entire absence of all currents; and it is thought 
that ‘“‘ Bottom” himself will arrive at the same conclusion; and 
should he do 80, it is further thought that he must now become an 
out-and-out believer in the thorough practicability of a surface cable 
from Britain to America, as I cannot help thinking that I have suc- 
cessfully disjosed of all the hobgoblins in the way in the shape of 
tidal waves and currents. As for his idea, that deep sea cables Lave 
always failed, and must fail, in those parts laid in shallow water, it 
is not even entitled to rank as a hobgoblin—it is so utterly un- 
founded and unnecessary. But the path of improvement has always 
been liable to be obstructed by blind dogmatism. 

1 must, in conclusion, beg your pardon for occupying so much of 
your space—the importance of the subject must be my justification. 

Edinburgh, Nov. 6, 1860. H. K. 

— 


THE EARTH’S CENTRAL HEAT. 


Srr,—Dr. Cumming has recently revived in this neighbourhood a 
discussion, which had almost been forgotten, respecting the awful 
nature and power of the earth’s central fire—comparing the earth to 
a vast bomb-shell, containing beneath its crust a mass of molten 
heat, indescribably hot, and only suspended in its operation by the 
immediate and constant interposition of Divine Power. 

This theological but anti-scientific theory crushes the laws of 
gravitation, radiation, &c., completely out of existence. That there 
are laws which govern the various elements of nature is held by 
many sound theologians—so is the opinion of a central heat held by 
many distinguished philosophers—but it does not follow that the 
interpretations of the laws by the one, or the calculated deductions 
of the other, are true. It may be predicated that either the one or 
the other is trie, according as we admit either one or the other of 
their premises to be correct. Science bases its calculations on the 
assumption that there is a progressive increase in the temperature as 
we descend from the earth’s surface; and taking fifteen yards as the 
provisional startin, it of measurement, equivalent to 1 deg. Fah., 
“This is about 11 #9 for each mile. Admitting this rate of in- 
crease, we have at a depth of 30} miles below the surface a tem- 
perature of 8,500 deg,, which would melt cast-iron, and which is 
amply sufficient to melt lavas, basalts, and other rocks which hate 
actually been erupted from below in a fluid state.” 

We have a then, @ calculated increase for 80} miles tem- 
peratured at 3,500 deg. At twice this distance we should have the 
enormous heat of 7,000 deg. Now, the earth’s centre is about 
3,950 miles from the surface; so that, if the above temperature in- 
creased uniformly, we should have the unimaginable heat of nearly 
300,000 deg. at the earth’s centre. Is such a degree of heat ible 
in conjunction with the solid portions of the globe? Is philosophy 
quite sure there is not a limit to heat—which is ulated in its 
intensity by the very nature of the substances in which it is found? 
We know the solid, liquid, and vapour point of water; the same 
with mercury, and a great many other simple and compound bodies; 
and we invariably find that these substances are solid, liquid, or 
vapour at fixed temperatures; and if as gases they obtain a greater 
d of heat under confined or mechanical pressure, the increase 
of heat in these ces is also uniform—that is, if steam at 
180 deg. be compressed to one-half its volume, it will rise to 212 deg. 

Now, if we knew exactly the us point of granite, we could 
calculate, approximately, the solid thickness of the earth’s crust; 
and, consequently, the size of this central hollow sphere. If, in the 
earlier times of the history of the earth, the radiation from its sur- 
face went on sufficiently rapid, so as to cool and solidify, at the same 
time that the subterranean portion of the globe was giving off its 
gases in greatest intensity, there would arise simultaneously earth- 
quakes, and a violent breaking up of its crust, as we see in all the 
mountain districts of the world. This would evidently be the 
result, from the law discovered by Gay-Lussac and Dr. Dalton con- 
temporaneously :—“ That all 4 increase in volume by the appli- 
cation of the same degree of heat, and that the rate of expansion 
continues uniform at all ay vg a But as the space in which 
they were generated was limited, these gases would increase in 
density and force until their power would become immense and 
uncontrollable, and result as above mentioned. 

Consequently, from the above condensed statement, it follows that 
the earth’s centre of gravity must be removed from the centre of the 
earth to the centre of the crust of the earth; so that I hold as an 
— that there is no common centre of earth’s gravity. But to 

his I will devote another letter, if the present one should be con- 
sidered sufficiently interesting for the pages of ae valuable paper. 
(OMAS ALMGILL, 
224, Chapel-street, Salford, November 5th, 1860. 


[We do net quite understand our correspondent when he writes of 


the centre of the crust of th 3 ¢ 
enable us to follow + lt f] but perhaps his next letter will 





THE BOILER EXPLOSION AT MILES PLATTING. 
1R,—I beg to hand you a sketch end and side view, of th 
flue of the steam boiler that exploded. at Miles Platting Wagon- 
works, pow me J to the Lancashire and Yorkshire Railway Com- 
pany: The boiler shell was 26 ft. long by 6 ft. diameter, the one 
. atae a _— i , 4 Pig rd -. a, but after 
\. re-box; the flue was divided into two parts 
by introducing a vertical midfeather, or water space, of 6 i. wide, 
fashion A Jee. ae Seno was built locomotive fire-box 
iyed in squares 6 in. apart e ay; ill 
understand, then, that the flue was dovtler for 7 ft. Gia. long, pe 
length. Now the fire-box 
. e+ the — are both 
destro: my opinion a" over- 
fr iste a be of the circular flue having a chasm of 6 in, wide 
long ; this been strongly bridged over by bars, locomotive 
top the explosion would not have happened, 





If you trace the resemblance of this flue, the fixed points, and the 
elastic part acted on by ever varying pressure of steam, and that of 
railway or other wagon springs, you will see you may call the top 
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row and the bottom row of stays the pins that link the springs, and 
the steam pressure the load acting at the junction with the spring 
and axle-box, bending the midfeather plates just above and below 
the top and bottom lines of stays, until some p a way. 

Nn OLD 








Crorpon Sewacr Irrigation Company. — A prospectus has 
been issued of a ‘Croydon Sew: Irrigation Company,” with a 
capital of £30,000, in £10 shares. e board is composed of eminent 
agriculturists and landowners, and a hope may therefore be enter- 
tained that the experiment will be so conducted as to lead, through 
its successful example, to the general utilisation of the sewage of the 
large towns of the kingdom. In the present instance a concession 
has been obtained from the town of Croydon for 100 years, and the 
quantity of sewage to be obtained is estimated to be sufficient for 
9,000 acres of land per annum. This will be pumped to a reservoir 
on an elevation about two miles distant, whence it will flow to each 
farm and field by gravitation. 


Proposep VoLuNTEER Enoiveer Force.—A plan has been for 
some months under the consideration of Government, and has, I 
believe, now been substantially approved in the proper official 

uarter, for creating a Volunteer Engineer Force, to be organised by 
the aid of the civil yo and their associates, the contractors for 
earthworks, all over the kingdom. The central notion of this scheme 
is to make a division of the whole kingdom into districts—each 
district to be under the charge of the leading civil engineers con- 
nected with works in that district, and who will for this purpose be 
invested with rank in a volunteer engineer force, which will include, 
besides the staffs of these civil engineers and the contractors through 
whom their works are carried out, the staffs of the railway com- 
panies. These gentlemen will, of course, be engineer officers, the 
rank and file under them will be the sturdy “ navvies "—unequalled 
in the handling of pick, spade, and shovel—the railway porters and 
workmen, &c. By aid of the officers of this corps, in concert with a 
council of our |] g military engineers, the whole country will 
be made the subject of engineering study and organisation; the 
lines of communication, the points of resistance and defence, the 
modes and resources for transport of men and materials, will be 
carefully noted and settled and everything arranged, so that in case 
of need the scientific attainments of the engineering profession may 
be brought to bear on its unequalled resources, in the way of skilled 
and unskilled labour, and the ——_ Pp page eniisted in the 
work of national defence. The details of such a large scheme must 
necessarily be very complicated, and some time may elapse in con- 
sequence before the plan is officially or formally promulgated. But 
there can be no harm in my informing your readers thus generally 
of what is certainly in hand. If the plan be adopted and well carried 
out, it will add one of several elements yet wanting to complete the 
organisation of the country for national defence, and perhaps the 
most important of these missing elements.— Manchester Gondien. 





Novew Axp Ixcenious Invenrion.—For several years past Mr. 
Robert Formby, shipowner, of Liverpool, has turned his attention to 
the subject of obtaining a self-acting and self-sustaining means of 
pumping leaky ships while at sea, by means of which the physical 
powers and energies of the crew might be at once economised and 
rendered available for the ordinary purposes of navigating the 
vessel, instead of being expended on efforts devoted exclusively to 
keeping her afloat. In furtherance of this desirable ats Mr. 
Formby has invented an apparatus which is worked entirely by the 
force derived from the action of the ship’s motion through the water, 
which without materially interfering with the ship’s progress, has 
vet sufficient power to maintain in motion a double-actioned pump. 

his singular and valuable appliance he has so far perfected as to 
have completed an apparatus suited to the requirements of a ship of 
500 tons, and this he exhibited on Friday, in operation, on board a 
“flat,” or barge, in the Mersey, ‘The apparatus, which is simple, 
consists of two semi-discs, placed nearly at right angles to each 
other, in an arrangement somewhat similar to that in the fans of a 
screw propeller, and these are fixed on a wrought-iron boss, “ at an 
angle of about 20 deg. to its line of axis.” These fans, or semi- 
discs, are each made of sheet iron, rivetted on the circular edge, but 
open on the line of the diameter. The fans are bolted on to “ bas” 
with nuts and screws, so that in the event of accident they can be 
taken off and replaced in a few minutes. The fans are each 26 in. 
in diameter, and together, along with the “bas,” they weigh about 
29 1b. To this there is attached a chain formed of bar or rod links, 
each link is 18 in. in length, and they are so jointed that they will 
not twist or coil. This chain is 60 ft. long, and weighs about 75 Ib. 
The capascins so described may be called complete. It is fixed to the 
stern of the vessel, and the fans are then thrown overboard. The motion 
of the vessel, and the resistance which they receive while being dragged 
through the water, causes the fans to revolve round the central axis of 
the screw with a velocity proportionate to the speed of the vessel, and 
this revolution gives the working power to the apparatus. The chain 
referred to is jointed on to a revolving shaft, at the further end of 
which is a pinion ; this pinion is made to work a crank, which again 
is in communication with the lever working the cross-head of a 
double-actioned pump, the action of which is sustained by the 
motion of the vessel, or of the adverse current of water which acts 
u the fans. Such is the principle and such the operation of 

ormby’s patent water-power apparatus. Now for an explanation 
of its actual operation. In the case referred to the fan, when thrown 
overboard, and being sufficiently left behind to tighten the chain, it 
immediately began to revolve with very considerable rapidity, and 
with such power as to work with steadiness a double-actioned 6-in. 
pump, which water from the well of the flat, 11} ft. deep, 
copious streams. This action was continued for about an hour, 
and a | connected with it worked in the most satisfactory 
manner. While the experiments were in progress the flat was towed 
by a steam-tug, and in proportion to the rate at which the towing 
was carried on, the working of the pumps became faster or slower. 
Mr. Jordan, surveyor to the Underwriters’ Association, and several 
other parties connected with shipping and shipbuilding, were on 
board while the experiment was in progress, and all of them ex- 
pressed high satisfaction with its success. A calculation, made by 
one of the — present, showed that the resistance offered by 
the fan to the progress of the vessel was equal to the hundred and 
fiftieth part of the power required to propel her. In other words, 
sup a 500-ton ship to be going at the rate of six knots an 
hour di the whole voyage to Calcutta, and to have the fan in 
— the way, the retardation of the ship's progress would be 
t sixteen hours.—Liverpool Albion.—| This “ invention ” reminds 

us of the conical screw proposed some time ago for the bow of the 
vessel, and which was to impart power by the force of resistance! 
P ppm Sanyo ae See propel the vessel if made large 





Potsonine By PxHospHorus has become so frequent in conse- 
quence of the universal introduction of chemical matches, that it is 
highly important to make every one acquainted with the best means 
of a ree seay | the effects of that substance, in order that speedy 
relief may be afforded to those who may have had the misfortune to 
take some. The Medizinisch-Chirurgische Monatschrift, a German 
medical paper, proposes calcined magnesia as the best remedy for 
the purpose, stated to have been largely experimented on by Drs. 
Antonielli and Borsarelli. In cases of poisoning by phosphorus or 
any substance containing that metalloid, the administration of fatty 
substances should be avoided; because, far from attenuating the 
effects of the poison, they increase its em ey facilitate its diffu- 
sion. Calcined a should be admin’ in large — | 
suspended in water that has been ex to ebullition. In cases 
dysuria occasioned by phosphorus, t remedy is acetate of 
potash. All mucilaginous administered to the patient 
should be yy with water that has boiled, in order that they 
may con’ as little atmospheric air as possible. 


Proposep Batic Sure CaNAL.—A scheme of very great import- 
ance to tratlickers by way of the Baltic has been brought under 
notice of the public by the Morning Chronicle. It suggests the 
feasibility of a ship canal through Holstein, from the north of the 
Elbe to the neighbourhood of Hatfkrug im the Baltic, thus avoiding 
the dan incident to the present route via the Skager Rack, Cate- 
gat, and the Belts or Sound. The time necessary to perform the 
voyage would also be greatly lessened, besides avoiding the dangers 

uliar to the navigation of these tortuous and narrow channels. 
he damage incurred by vessels and cargoes this year will be greatly 
in excess of 1857, when 112 ships and part cargoes were lost on the 
Danish coasts, at an estimated value of 4,500,000 Danish dollars, 
besides many seamen and passengers. In the year following, 117 
vessels were lost on the Danish coast, chiefly on the west. To avoid 
the vy my on the present route it is necessary to bave acanal. The 
scheme has been proposed, and the oo laid down by a well-known 
and wealthy United States citizen, Mr. C. Hansen, and an American 
company, headed by that gentleman, possesses all the shares. ‘There 
will thus be no political jealousies, America having only commercial 
interests in Europe. Prussia and the other trading ports in the 
Baltic will be immensely benetited, as well as Denmark, for an 
enormous commerce will be thrown into all her Baltic harbours. 
The length of the canal will be 52 English miles. It will be 150 ft. 
to 250 ft. wide, with a depth of 25 ft., admitting the largest ships 
and steamers. There will be no locks, only gates at each end. A 
railway will be built along the side, and the vessels will be towed 
through by locomotives in eight or ten hours. Should an extra- 
ordinary severe season occur, and the canal be closed by ice, mer- 
chandise and the post can still be transmitted on the iron road. 
Thus commerce will be kept open with th: Baltic in any emergency, 
for the Libau harbour hardly ever freezes. As an example of the 
immense saving of mere expense, it will be sufficient to state that a 
large steamer of 3,000 tons, costing 2,000 dollars per day to work 
it, would save five days, or 10,000 dollars, in the voyage to and from 
St. Petersburg. Should only 15,000 ships and steamers take the 
canal each year, averaging 300 tons each, and 15 dollars per day 
working expenses, with interest, &c., it would be a saving to com- 
merce and the owners and consumers of not iess than 4,000,000 
Danish dollars annually, The scheme, it is stated, has been arst of 
all laid before the cabinet at Washington, where it met with hearty 
approval, thence it was taken to those of England, Sweden and 
Norway, France, Belgium, the Netherlands, Prussia, Russia, &c., 
and, it is affirmed, received the entire approbation of all. The 
Danish Government has thrown no difficulties in the way, having 
rather evinced a desire to further the enterprise. Reckoning only 
upon 20,000 vessels passing the canal yearly, at an average tonnage 
of 800 tons, rated for transit duty at only 10 skillings (nearly three- 
pence) per ton, the annual sum to the Danish coflers would be 
625,000 Danish dollars. The survey will be made in January, and, 
should all go well, three or four years at most will sutlice for the 
opening of this great ship canal, 


Tue Granp Trunk RatLway or Canapa. — We have received 
the report of the London directors of the Grand Trunk of Canada 
Railway, by which it appears that, having recently received from 
Canada the accounts of the company, made up to the 30th June, 
they have availed themselves of the opportunity afforded by their 
distribution to make known to the shareholders and also to the 
bondholuers—l1st, the exact state of the company’s tinances (which 
demonstrates the impossibility of paying the interest on the Second 
Preference Bonds due on the Ist October); and, 2nd, also the steps 
which the London directors recommend should be pursued with the 
object of relieving the company from its present embarrassments. 
The shareholders are aware that, although authority has been given 
to raise £1,500,000 sterling to increase the rolling-stock, and pay off 
liabilities, and meet current wants, the directors were unable to | 
raise it on any terms, and that, consequently, they drew up a 
memorial to the Canadian Government, praying for relief; and the 
reply is, that the subject of the Grand Trunk Railway will be 
brought under the notice of Parliament, and that the Government 
are about to issue a commission to inquire into its atlairs. The 
manager in Canada concurs in the wish to make a searching investi- 
gation, but the directors think it would be more satisfactory .o the 
shareholders, bondholders, and themselves that some one or two 
gentlemen, well versed in railway managemeni, and in whom they 
all had contidence, should proceed to Canada, and, in conjunction 
with the proposed Government cowmission, report the result, which, 
they feel contident, will, by the future action and liberal policy of 
the Government and islature, result in some practical remedy for 
the existing embarrassments of the company. The following is an 
estimate of the company’s liabilities in England :— 


To loans and billspayablein England .. .. «+ «. £1,782,C68 
Bills drawn by the company from Canada .. .. «. 230,604 
2,018,282 
Against which are hypothecated the following securities, 
namely— 
£275,600 Second Preference Bonds ., 
$26,000 Ordinary Bonds .. .. .. 
47,200 Toronto Corporation Bonds 
32,500 Atlantic and St. Lawrence > for the value of 443,043 
Bares... oo ce ce cs 
7,500 Atlantic and St, Lawrence 
Bonds .. cc oo cf os 
£1,575, 189 
Securities in hand, £82,300 Ordinary 6 per cont, Bonds 
- 27,600 7 per cent. Bonds 
Add unpaid and overdue interest on Bonds .. .. «. 180,500 
£1,705,689 


Pending this p investigation, Messrs. Baring Brothers, and 
Messrs. Glyn, Mills, and Co., have obtained a judgment against the 
company, for debts due to them and others they re; nt; but this 
measure has been adopted for the general benetit of ail creditors, and 
protection of the company’s interests. The directors have delayed 
calling a meeting in the absence of an answer from the Canadian 
Government to their memorial, and also of the Hon. John Ross, 
president, and Mr. Blackwell, vice-president; but as these gentle- 
men will be in London in December, a meeting will be convened of 
the shareholders for the middle of that month. he London 
directors have at present no exact return of any further floatin, 
indebtedness which may exist in Canada for additional rolling 8 
provided since March, and other expenditure, but have desired such 
o report to be made. Since the estimate of the wants of the company 


last, its tion has been deteriorated by the 
— of interest on bonds and loans, £161,000; difference in 
value of assets from fall in £250,000: total, £411,000. Whilst 
on the land to be re-sol valued at £120,000, only a small 
poi realising £5,000, has been sold; which will explain the in- 
crease in the nett requirements of the com at the present time, 


as compared with the statement issued in 
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IMPROVEMENTS IN FLOATING DOCKS, &c. 


Patent DATED 22ND Marcu, 1860. 
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Tuts invention of Mr. George Banks Rennie, of Holland-street, 
Blackfriars, relates to a novel mode of constructing floating plat- 
forms, pontoons, or docks, for supporting ships or other vee and 
in the mode or method of arrangement, and of working or employing 
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may be filled or discharged at pleasure, and thus any irregularity in 


the disposition of the load, or any ne mee A in the stowage of the | 


weights of the a which is being docked, may be compensated for. 
In addition to the longitudinal and transverse plate iron bulkheads, 





them, by which greater facilities than have been hitherto p 
by such contrivances are said to be attainable. 

It consists in constructing an iron water-tight hollow platform of 
a rectangular or other convenient form, of a depth and capacity 
suited to the purpose for which it is intended, and in the division of 
such hollow platform by longitudinal and transverse bulkheads into 
any convenient number of parts or chambers. On the upper part 
and towards each side of this platform, a hollow iron water-tight 
longitudinal chamber is carried from end to end, of a convenient 
form, having an internal capacity sufficiently great, so that the 
upper part being divided from the lower part by means of an air- 
tight horizontal division or floor, sufficient floatative and supporting 
power is obtained to enable the greatest degree of immersion of the 
whole structure or apparatus to be safely effected. The lower part 
of each hollow wall or longitudinal ie is fitted with valves for 
the admission and exit of water, and the water contained therein 
may be allowed to flow out, or in, as the structure is raised or 
lowered. ‘The hollow walls or longitudinal chambers, as well as the 
basement or hollow platform or pontoon, are divided into chambers 
by means of transverse water-tight bulkheads, so that by means of 
valves the water may be let out or admitted at pleasure in one or 
several of the chambers, thus enabling the base of the lock to be 
kept in a horizontal or level position. Suitable balks of .imber are 
laid along the top, side, or floor of the hollow platform or pontoon 
upon which the keel of the vessel is intended to be received, and 
these are supported by longitudinal and transverse girders, thus dis- 
tributing the weight so as not to alter the form of the hollow plat- 
form or pontoon; the side walls are also strengthened by girder 
frames. On the top of the side walls or hollow chambers steam 
power may be placed for the purpose of discharging the water from 
the basement portions of the apparatus, for the purpose of perform- 


the p 
open or lattice girder frames formed of diagonal iron braces and 
trusses, and similar iron trussings are applied in a longitudinal 
direction, and diagonal iron frames are introduced between each 
system of girder frames to strengthen the iron plating. On the 


exterior surface of each wall wooden fender planks or timbers should | 


be fixed and suitably deep angle irons should be securely rivetted 
along the side plates for the purpose of affording the means of readily 
fixing such wooden fender planks or timbers. 

In the accompanying engraving are shown views of a floatin 
platform, pontoon, or dock, constructed according to Mr. Rennie’s 
invention. 

Fig. 1 is a longitudinal elevation, showing a vessel in position and 
resting on the floor of the floating platform or pontoon dock; Fig 2 
is a longitudinal sectional elevation, illustrating more particularly 


the mode of constructing and equipping such floating platform or | 


ontoon docks, as described; Fig. 3is an end elevation of Fig. 1, and 
‘ig. 4 a transverse section of the same. 


In these several views the same letters of reference are employed | 


for like or corresponding parts. A, B, C, D, represent the hollow 
»latform forming the basement of the structure; A, E, F, G, the 
ollow side walls or longitudinal chambers of the structure; the 


lower part of the interior face of each side wall being inclined as at | 
I, so as to form a buttress or support to the side walls, and also thus | 


giving a form of dock best suited for the purpose of securing a vessel 


within the same, in the usual manner (this will be more readily seen | 


on reference to Figs. 3 and 4); E, F, G, H, are the hollow air and 
water-tight longitudinal compartments forming the tops of the 
hollow side walls A, E, F, G, and extending from end to end of the 
dock, and by means of which the structure is supported; K, L, 
the series of longitudinal and transverse plate bulkheads or partitions, 


toon as well as the side walls are strengthened by means of | 


Coy | 


The valves are then closed, the vessel hauled into the dock and 
“shored up;” the engines and pump set to work, and the water 
pumped out of the different chambers of the t t or hollow 
platform, so as to preserve its level and raise the dock and vessel 
until the keel of the vessel is well out of the water, the structure 
being so arranged that the top or floor of the basement would be a 
convenient height above the level of the water when floating and 
supporting the largest and heaviest vessel for which it is adapted. 

To lower the vessel into the water, the valves in communication 
with the water in which the structure floats are opened, and the 
structure, together with the vessel upon it, sinks, until the vessel 
floats, when it may be hauled out. Should in any case the valves in 
| communication with the outside water be kept open by accident, 
| neglect, or from any other cause, the dock is prevented from entirely 
sinking by means of the permanent floating or air chambers on the 
— part of the hollow walls or longitudinal chambers, which, as 
before stated, are so constructed that their capacity or floating power 
is sufficient to prevent the structure from sinking. 








AcApEmy oF Scrences.—At the last sitting, M. Frémy communi- 

' cated his researches on the sap and other juices of plants, especially 
on the latex, or descending sap, and the cambium or gelatinous prin- 
ciple. As to the former, since it has often been taken for different 
liquids differing from sap, he has endeavoured to discover one which 
by its nature might contribute towards the formation of the vege- 
table tissues; and this, which he calls albuminous latex, he has 
succeeded in obtaining by making an incision in the tissue placed 
| immediately under the epidermis, and which appears to be in an in- 
cipient state. Whatever be the plant, the Neamlocws latex is 

| chemically the same; when warmed, it coagulates like the albumen 
of eggs, or the serum of blood; a small drop of nitric acid or 
tannin likewise coagulates it. It will also, after a time, coagulate 
in the open air and form a pellicle—nevertheless, it does not contain 


| any fibrous substance like the fibrin of blood. It often coagulates 


ing other work or operations in connection with the dock, such as | by which the structure is divided into so many water-tight compart- | on the border of the incision made for its extraction, in 
raising, lowering, hauling, or removing materials, and other similar | ments; M, N, represent a steam engine and boiler fitted upon a | consequence of the astringent principles furnished by the 
operations, and also for working air-exhausting and air-compressing | strong platform or floor, which is formed on the tops of the balancing | plant. Lastly, M. Frémy is inclined to Believe that what 


umps, as well as those for the raising and discharging of water. 
The pipes connected with the various pumps are carried along in any 
convenient manner to the various chambers, sections, or divisions of 
the dock, and in turn the different chambers are connected by means 
of pipes and sluices or other valves, which are capable of being 
acted upon independently. In such floating platform or dock, fixed 
or movable ends, or gates, or caissons for the purpose of inclosing 
the vessel can be dispensed with, and are not needed, and the water 
in which the vessel has floated, and which water would, in case of 
using gates, &c., have to be pumped out or otherwise discharged, 
will leave the vessel during the time the dock and vessel are being 
raised, but the floatative power of the bottom or basement, when the 
water is forced or drawn out by pumps, or forced out by means of 
pee nee air or otherwise discharged from it, is made sufficiently 
ample to support the weight of the structure and also of the largest 
and heaviest vessel which can be drawn within it or otherwise 
placed on it. The sluice-cocks are so arranged that they may be 
worked from the deck formed on the top of each hollow side wall, 
and by this means either one or any greater number of chambers 





| chambers E, F, G, H (shown more distinctly in Fig. 4), and 
| employed fur working the pumps for discharging the water, or for 


raising the same, as well as for working air-exhausting and com- 
pressing pumps, and for performing any other necessary work in 
connection with the dock; O, O! are the pumps, and P, Q, R, the 
series of pipes, valves, and sluices for the admission and discharge of 
water. A similar engine and set of machinery or apparatus may be 
fitted on the top side of the other hollow side wall, or more than one 
such engine and apparatus may be fitted on each side; sheds or 
small workshops and similar erections may be constructed on the 
platform or top of the balancing chambers. 

The following is the method of working :—Let the basement or 
hollow platform A, B, C, D, as well as the lower part of the side 
walls A, H, I, G, contain no water, and the valves in communication 
with the water in which the structure floats be closed. The structure 
would then have an immersion depending on the t of water 
displaced by its weight alone, The valves in communication with 
the water are then opened, and the dock allowed to sink to the depth 
necessary and according to the class of vessel to be raised or decked, 





. de Mirbel and other physiologists call cambium is, in fact, 
nothing else but albuminous latex in a state of coagulation.—M. 
Guérin-Minéville read a paper on the progress he has made in the 
rearing of the silkworm which feeds on the leaves of the ailanthus. 
This kind of silkworm is reared in the open air, without any kind of 

r ion, even against the depredations of birds; it is placed on 
its favourite plant, and left to itself, when in due time it spins its 
cocoon, which is appended to the leaves. Every female worm pro- 
ducing 250 eggs, NM. Minéville calculates that the 100,000 cocoons 
that he has obtained this year will produce next season upwards of 
twelve millions of a quantity far superior to what may for the 
present be reared in France, the planting of the ailanthus being still 
rather backward.—M. Nicklés sent in a paper on the classification 
of electro-magnets, of which he counts several hundred kinds—com- 
prising rectilineal, bifurcated, multifurcated, circular, paracircular 
ones, &c.—M. Scheurer-Kestner communicated a paper on the 
saponification of greasy substances by carbonates, by which means 
he obtains soaps, not only having soda or potassa for their base, but 
| also lime, barytes, strontian, and even oxide of lead. 
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TO CORRESPONDENTS. 


qx. Tue ENGIngEr, bound in cloth, is now ready, Price 18s. 
V2n iading the volumes can be had from the publisher, price 2s. 6d. 


Covers for bii 
request those of our correspondents as may desire to be referred to 
pape phe deny thm ty éc., to send their Nome and addresses, to 
which, after publishing their inquiries, we will forward letters we may 


any 
receive inanswer, Such answers, ed to catch the eye of an anonymous 
querist, are in most cases merely advertisements, whi we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

J. P. (Sheffield).— You will find all the information you want, and much more, 

in “ Tem "3 Bagineer’s C place Book,” and his “ Workshop Com- 

panion,” published by Weale. : 

W. N. (Wicklow).— We have forwarded your note to Mr. Schiele, who will, no 
doubt, communicate with you. 

J. H. (Manchester).—TZhe Agricullural Engineers’ Company in Swan-lane 
supply them. 

A. B. (Cambridge).— We should imagine the boy’s own taste to be the best in- 
duction of his fitness for the trude. Let him learn geometry and mensuration 
particularly, and he should be perfect in decimals and the roots. 

SusscrisEr (Holland).—Mr. Edwin Clark, of Great George-street, Weslminster, 
will ge you particulars of his dock, which is highly spoken of.—Mr. Pile, of 
Hartlepool, patented a floating dock last year, which you will find illustrated 
in Tug Enotnerr, vol. vili., page 262, and you will find Mr. Rennie’s dock 
described in the present number. 

J. G. (Glasgow).— We are not able to give you the information with reference to 
the Kumaow Works. You may obtain the other information from Mr. 
Robert Hunt's very valuable mineral statistics published (by order of the 
Government), by Messrs. Longman. 











GRINDING PRINTERS’ INK. 
(70 the Editor of The Engineer.) 
Sir,—Can any of your readers oblige us with the address of any maker 
of “machines for grinding printers’ ink ?” JamuEs Scort, jun. 
Baltic Chambers, 98, Cross-street, Manchester, November 7th, 1860. 


ENDLESS CHAIN PROPELLERS. 
(To the Editor of The Engineer.) 

Sir,—In reply to your correspondent ‘South Lancashire,” I beg to say 
that the endless chain, or Robertson’s chain propeller boat, may be seen at 
the New Quay Company’s wharf, Manchester, by application to the patentee, 
Mr. Robertson, 56, Loyd-street, Greenheys, Manchester. Some experiments 
to test the scientific as well as commercial value of this invention will be 
begun in a few days. 8. C. 

Manchester, November 7th, 1860. 


SCREW CUTTING. 
(70 the Editor of The Engineer.) 

Sir,—Not having noticed any answer to Mr. John Windus Taylor, to his 
question in Taz Enainger of October 19th, I beg to inform him that I have 
never seen or heard of a machine for cutting double or square-threaded 
screws (I presume he means double-threaded by double-cut screws). 

The best and most accurate way of cutting screws is by a screw-cuttin 
lathe. He will find the me of calculating the change of wheels, an 
making a drawing, in Templeton’s “‘ Workshop Companion,” published by 
Weale, Holborn, London; also a very handy little book called the 
«« Turners’ and Fitters’ Pocket Book,” by J. La Nicca, and one by Mr. A. 
Martin, both published by E. and F. N. Spon, of 16, Bucklersbury, London. 

November 7th, 1860. rs A. M. 


CENTRIFUGAL AIR-PUMPS. 
(To the Bditor of The Engineer.) 

Siz,—I find in the last ENainggr, under the heading “‘ Scottish Matters,” 
mention made of an invention ef Mr. John Laird, of Port-Glasgow, for 
ae pumps for exhausting condensers of air and water. This 
has been tried long since and failed, on account of the accumulation of the 
air in the pump interfering with its exhausting power. Five years since 
I patented an invention to obviate this difficulty, and used it for several 

years successfully for exhausting air in pumps with motion-pipes. I never 
attempted it in condensers, as I found no support from engineers, and 
need not sacrifice my time and means for its accomplishment, having other 
matters in hand. Should Mr. Laird be in a position to carry it out, I will 
ve him my assistance, with license, at a reasonable rate, and with the 
nowledge I have on the subject. C. ScHIELE. 
Bebington, near Birkenhead, November 6th, 1860. 

















THE IRON-PLATED FRIGATES. 


(To the Editor of The Engineer.) 
Sir,—It was with astonishment that I saw in your paper of the 19th of 
October last an article headed “‘ Iron-plated Frigates,” which article, with 
aslight diff , also ap din the Zimes of the 12th of October, and 
which had my contradiction in a letter to the editor, of which he onl 
made an extract as follows:—‘‘In the article headed, ‘Iron-plated Fri- 
ates,’ reference was made to the deck beams of the iron-plated ram, 
fiance, at present under construction by the contractors, Messrs. 
Palmer and >. at Jarrow, on the Tyne. The beams were stated 
to have been le of ‘ Butterby’s patent beam iron.’ Mr. Bertram re- 
uests us to say he is the sole patentee of solid iron beams, and th 
the Butterby Company are working under his license for 1,000 tons, of 
which they have already rendered an account as equivalent to 710 tons :” 
which is the fact—only it is the Butterley Company, Alfreton, Derbyshire, 
and the 7imes was wrong in having it ‘* Butterby Company.” Hoping you 
will give this insertion in the next impression of your paper, 
w. 


5, Upper Harden-street, Woolwich, Kent, 
eT 


We presume our mistake was simply in giving to the Butterley the patent 
for the beams, instead of stating that that company was working under 
Mr. Bertram’s patent. 


A SUGGESTION FOR PUDDLING. 
(To the Editor of The Bngineer.) 

Sm,—Much is said about the different processes in puddling for steel 
boiler plates and merchant iron, but with all these different opinions and 
physicking in the puddling furnace, there is something wanting still, as 
there is no end of complaints about bad quality of iron, not standing the 
test when brought for trial, and we hear sometimes of serious accidents 
from coupling irons and chains breaking on railways, and nine cases out of 
ten are from re = = + = e —_ 

As the greatest difficulty n the puddling for getting good quality of 
iron, let us come to the rolling of the puddle oo We ae r- 
improvements can be made in the system in use at present. Puddle bars 
are rolled now in the same way as in the time of Cort, the inventor. ‘The 
bar is rolled in flat pieces 3 and 4 in. by 3 in., then cut to lengths, ready for 
piling in the merchant mill. 

Instead of the plain flat bar, it would be a great improvement to the 
puddle bars for the making of merchant iron grooved as a rect Neg 
as each layer in the pile would clinch in the other, and, when brought to a 
welding heat, it would act as a solid bloom. By having the pile knitted 
together one piece pee page the other, and it tends to strengthen the 
fibres of the iron ; it would be very suitable for boiler plates, as each piece 
in the pile would penetrate the other when brought to the breaking-down 
rolls in the plate mill. But with the plain flat puddle bar it cannot pene- 
trate, as we see each layer in the pile when the plate is finished. 

A Workmay, 
1860. 





BERTRAM. 





Cleveland Ironworks, Middlesbro’-on-Tees, November lst, 


SLIDE VALVES. 
(To the Editor of The Engineer.) 

Sir,—In your valuable paper, in ‘‘ Notices to Correspondents,” I see a 
question respecting variation in slide valves. I think it does not uire 
any great amount of perspicuity to see where that variation tale glass. 
But to remedy it seems to me more difficult, so long as the valve and piston 
travel by the same stroke. It might be greatly reduced by along connect- 
ing rod. I think the accompanying diagram will explain where the 
variation arises, Let the circle represent the travel of a crank pin, and 

P connecting rod, say, 3 ft. stroke, and 6 ft. rod. 

a Suppose the coi rod is at 1, travelling 
- eatded See Faten So ems 

7 ~~ travelled from 1 to 2 it will have gone 18 in, 

/ \. Out of its perpendicular, and so lost 2 in. in 

j \ height, a the piston has only tra- 

! BELSTROKE. jo velled 16 in. this quarter. From 2 to 3 the 
» % ] connecting rod comes to its perpendicular, 

and at 8 it gains the 2 in. lost in the first 
quarter. In this quarter the piston travels 
20 in., and the valves travel in proportion so 
long as they both go by the same stroke. 
Setting the valves to the top and bottom 
centres does not meet the ity, because 
the piston travelling 36 in. from top to bottom does not prove that it is 
16 in. in the first quarter, and 20 in. in the latter quarter. same varia- 
tion takes place at the other side—from 3 to 4, 16 in. ; from 4 to 1, 20 in. 
W. A. Rastaicg. 


ot 





SLIDE VALVES. 
(To the Editor of The Bngineer.) 


Str,—Having seen in two or three of numbers some remarks on the 
working of slide valves, I should feel obliged by your inserting these few 
words on the subject. In your of 2nd inst. a “ German 
Engineer” gives a formula to show the does not move the same 
Set GS SEs ae Se Ses on the top as on the bottom 
stro! 


e. , 

By correcting the misprints of the letters, the formula is, as far as I can 
judge, quite correct ; but he says that the values of D, F, andG, T. may be 
seen from it not to be equal. Now, I think that this is not quite so easily 
seen, for if we take the two minus ——_ together, or the two plus, we 
get the difference = 2b; which, being twice the length of the connecting 
rod, is absurd, therefore we must either take the plus in the one and the 
minus in the other, or the minus in the one and the plus in the other, from 
which we get 

difference = 2b + 2/02 — rs mid; 
and whether this is equal to ae or not would be difficult to see without 
knowing the values of the quantities. So that if the two previous answers 
did not explain the case very clearly, surely this did not throw much light 
on the subject. 

If I read the remarks of your correspondent, “A Working Engineer,” 
correctly, he does not say that it is his humble opinion that the cause of all 
the defects is only the eccentric; he seems quite aware that it works 
precisely as the crank. The defect cannot entirely be prevented by making 
the connecting rod of any length. I should feel obliged by Mr. Paton’s 
informing me how he would arrange his levers so as to make the oblique 
action of the tend to compensate each other without altering the 
working of the valve. I will add that, in engines whose crank-pins work 
up and down in slotted crossheads, the defect spoken of is entirely obviated 
as far as regards the crank. A back-slide is also set to cut off at equal parts 
of the stroke. Ww. G. 

STONE-DRESSING MACHINERY. 
(To the Editor of The Engineer.) 


Si1r,—Mr. Hunter’s second letter in last week’s ENarvegr shows his 
intentions more distinctly than his firstone. He seems to believe his interest 
in similar machinery to be likely to be interfered with, and uses insinuations 
and perversions of my statements to throw my invention in a false light. 
Had he merely confined himself to scientific or practical objections, he would 
have met due consideration from my side, but, as it stands, I shall leave him 
to en | : out 7 Sava longi as ov —— Vey a J ~ of unbridled 
animosity run ull len and I s' eno further time to answer 
his communications, beyond yy! my right to the above accusations 
against him by this letter. In his first letter he assumes the position of a 
man interested, and desiring to know what improvements I offer. After 
giving him my answer, he rep its my i ition as impracticable in a way 
which seems to imply that his first letter was intended as a trap forme. He 
says I would best have kept to the “mixing.” The character of this advice 
wi Pp it by idering the title of my patent—‘“‘ Improvements in 
Hammering, Crashing, Reducing, Cutting, and Mixing,” forging and 
crushing, and pulverising being my first objects, stonedressing a dary 
one, and mixing the last. Knowing the patent being but recently taken out, 
and knowing that years are generally required before an inventor can 
overcome the habitual oppositions and formidable obstructions in his way, 
= ree another phrase thus: ‘' But as it is, he admits he has not yet 

I do not pretend to be a stonemason, but I know that a stonemason, with 
& narrow-pointed quarry-axe in his hands, cannot turn the chisel continually 
to = sharp ; neither does a rigidly-fixed tool allow of this manipulation. 
Refi ig to mys ion, Mr. Hunter says: ‘‘ Now, the very idea of 
requiring water to lay the dust, or to keep the tools from heating, is simply 
absurd.” The words are: “‘ Sometimes i may be advisable to cause minute 
jets of water to descend from the top of the guard for keeping the tools cool, 
and for lessening the dust.” oa yory tools, hitting at every 
revolution, are well known to be le to heat on their cutting-edges, and 
dust = in the bearings to heat and injure them also. I would caution 

. bow de inst pretensions of this sort, in calling other’s opinions 
‘simply absurd,” as his own statements —— appear in such light. 
* Dust,” he says, “‘ ought not to fly off ina properly used,”’ yet he says, 

it to start the tool, which saves it from being ground 

away so quickly.” There is some grinding, then, anyhow ; and where there is 
ding, he says, there is dust ; still it is “‘ absurd” to use water to lay the 
ust, as it is a proof of the tools grinding. The remarkable expression of 
the stone “ to start before” the tool seems to me a most incompetent one in 
the ee given to it, as the tool must first enter partially into the material 
of the stone before it can chip off any. This entering the stone produces 
grinding and dust, and tends to dull the edges of any tools used. Any 


on such matters, 

Mr. Hunter or myse 

The adjustment of the stones on trucks—there ht be many attached to 
each other—is certainly time-taking, and such adjustment can — be 
done, as every stonemason could show Mr. Hunter. However the D, 
or picking is performed, similar adjustments are required ; and as I augpenel 
Mr. Hunter to understand so much of the subject, I did not mention 
anything but the time taken up by the actual cutting or chipping process. 
He 7 the tools would require adjustment du’ work. I say the work is 
done before he has time to fetch the adjusting tools, supposing there were 
any required, which I positively deny, in the sense he represents it. His 
pu seems to be to take away the simplicity and cheapness of the machine 
n the eyes of others, which, above ev else, seems to grieve him, as 
he says: “‘ But I am afraid that even if a machine were made to dress the 
stones for nothing, one would have something to do to get a mason to believe 
it, let alone ordering a machine.” What kind of a supposition it is to have 
a machine to dress the stones for nothing I need not explain, and as to 
ordering a machine, it sounds as if I had solicited an order, which I did not. 

His advice, “ not to try,” I take therefore as meaning, “ Do try, if you mind 
your own business ;” and most ——_ do I intend to take the first oppor- 
tunity, as I hope to find men sufficiently the advantages I offer 
to try a cheap machine, and trust they will find such benefit from it as by 
unbiassed judgment they may be led to expect. C. ScHIBLE. 

Bebington, near Birkenhead, November 6th, 1860. 














MEETINGS NEXT WEEK. 

Institution oF Crvit Enoinegrs.—Tuesday, November 13th, at 8 p.m. 
Opening me . Renewed discussion upon Mr. Michael Scott’s paper “ On 
Breakwaters. Part II.” 

Soura Waczs Institute or EnGinzens.—At the Castle Assembly Room, 
Merthyr-Tydfil, Wednesday, 14th; at twelve o'clock, the following papers, 
read at last meeting, will be discussed: Mr. en's, ‘On Improve- 
ments in Blast Furnaces.” Mr.;Dorman’s, ‘‘On the Economic Value of 
Fuel as Productive of Mechanical Power.” Mr. Bedlington’s, “On the 
Long-work System ;” and the following pws read and discussed :—“ On 
a Simple Form of Diagram for Sho Motion of the Valves in Steam 
Engines,” by Mr. Cope Pearce. “On the Cornish Engine,” by Mr. Sims. 

Civis MgcuanicaL En@ingers Society.— Poultry Chapel Sch oolroom, 
E.C., Thursday, November 15th, half-past 7 p.w., “On the Electric 
Telegraph,” by Mr. J. Guedalla. 
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RIFLED ORDNANCE, 


Ir is impossible for General Sir Howard Douglas to 
address himself publicly to the discussion of any question 
of guns or gunnery without securing the attention of all 
persons directly interested in the construction and use of 
ordnance. He has now been speaking with authority for 
half a century on these subjects, and his opinions were 
never more respected probably than they are at this 
moment. On the ap nee of the fifth edition of his 
celebrated work on “ Naval Gunnery,” which has recently 
been published, and in which the Armstrong and Whit- 
worth cannon are described and com by the author, 
we felt it our duty therefore—now that gun-construction 

me so purely an engineering art—to examine his 
views with proper care, and lay the results of our investiga- 
tion before our readers, Having completed the exami- 
nation which we thas Pa to ourselves, we find it 
necessary to say that Sir Howard’s essay “on the respec- 
tive capabilities of the Armstrong and Whitworth “msl 
is as remarkable for its oversights as it is for the know- 





ledge which it a It contains much that has not 
before been properly considered in connection with rifled 
ordnance ; at the same time it exhibits a s disregard 
of much that well deserves attention. It is anduly adverse 
to, and yet undaly in favour of, the application of the rifle 
rinciple to cannon. All these statements will, we believe, 
ful of borne out by the following remarks. 

Sir Howard first repeats an opinion which Sir William 
Armstrong expressed at the late discussion at the Institu- 
tion of Civil Engineers, and affirms that extreme range, if 
unattended by other desirable qualities, is of but Titele 
service in gunnery of any kind. The real question which 
has to be considered is, he says, how we may prodace a gun 
which shall be fully efficient for battle purposes of every 
description, at small or minima elevations, If anything 
essential to the efficiency of a gun be sacrificed to the 
special and exceptional object of attaining the test pos- 
sible range at the highest elevation, an error of the gravest 
kind is committed. And this, he contends, is what Mr. 
Whitworth has done. It would be a great waste and mis- 
application of projectile power, he considers, to use “ any 
gun” in the manner exhibited by Mr. Whitworth in the 
trials made of his gun at Southport. “The range of u 
wards of 9,000 y was obtained at 35 deg. of elevation |” 
These remarks are not very clear; they require to be eluci- 
dated by the additional statement that Sir Howard treats 
Mr. Whitworth’s 80-pounder as a gun which can be used 
for firing shot only, and not shell, use it has a bore of 
only 5 in. in diameter. A “shot” projected to a distance 
of 9,000 or 10,000 yards is, he says, utterly worthless ; but 
a “shell” projected to that distance by a piece of 
ordnance of calibre (which he takes to be synonymous 
with “capacity”) sufficient for effective shell firing, 
and exploding at the right moment, gives a prodigious 
power of bombardment, and may efficiently perform 
the office of a mortar-shell. Here, then, according 
to him, the inferiority of the Whitworth 5-in. bore 80- 

under to that of the 7-in, Armstrong 80-pounder 
is obvious. “ A tubular projectile of 5-in internal [? external] 
diameter, must, in order to contain efficient bursting- 
charges, be so elongated as to act very imperfectly as a 
shell, because, as Sir William Armstrong states, although 
the conditions of a small bore and a very lengthened pro- 
jectile are conducive to extended range, a very elongated 
projectile assumes the character of a bolt, and will be less 
efficient as a shell the more the projectile is elongated.” 
In opposition to views of this kind Mr, Whitworth asserts 
that his guns are peculiarly well adapted for shell —— 
because he is able to increase the length of the projecti 
(which in the Armstrong gun is limited by the chamber) 
indefinitely, there being no chamber in his gun; and by 
thus increasing the length of the tubular shell a = 
tional increase of bursting charge may be used. ‘To this, 

ain, Sir Howard objects, contending that in a v 
elongated shell of small diameter, the bursting charge is 
“too distended” to enable the projectile to act efficiently 
as a shell. The explosive force of an ordinary spherical 
shell acts equally in every direction, and breaks the shell 
into very numerous small splinters ; but a tubular projectile, 
fired from a gun of s calibre, must necessarily be 
of such length, in order to contain an efficient burst- 
ing charge, that it would not break up into small 
fragments when exploded, nor act equally in every direc- 
tion; its force would expend itself longitudinally, rathor 
than transversely, from the nature of the case. The long 
shell would probably be split into a few large pieces rather 
than be burst into many small fragments. ‘These views 
are doubtless correct enough; but surely the objections 
urged weigh against the projectile, and not against the 

which fires it! All the gun has to do, in shell firing, 
is to project a certain mass of metal and a certain charge 
of powder through a given space. To cause the charge to 
disperse the metal in different directions when it reaches 
its destination is the duty of the shell-maker, and not of 
the gun-maker. It may be quite true that a mere single- 
iece metal tube containing powder would be ineffective 
or shelling p ; but it does not follow from this that 
Mr. Whitworth’s cannon is defective ; all that follows is, 
that the form of the projectile must be modified ; and this 
may be readily and effectively done by scoring or grooving 
its interior, as Mr. Whitworth—or, still earlier, Mr. Benson 
—proposed ; or by making it up in pieces after the manner 
of the Armstrong shell, Sir Howard Douglas’s gravest 
objection to the Whitworth gun is, therefore, in our 
opinion, an entire fallacy ; and Mr. Whitworth’s long range 
gun is as usefully available for shell firing as a range 
un of like proportions can be. Mr. Whitw may claim 
or it, in fact, that very “prodigious power of bombard- 
ment” which Sir Howard Same so desirable. 

It is not to be denied, however, that there is a serious 
drawback to the efficiency of long tubular shells, and long 
projectiles of every kind, when at great ranges from 
rifled cannon, This defect is very well explained by Sir 
Howard Douglas, who observes that there is a peculiar in- 
aptitude in elongated rifled projectiles, tending to dis- 
qualify them from being used in vertical firing, and one 
which increases with the elevation above point-blank—and, 
as we must acknowledge, with the length of the projectile 
also, to a certain extent. This unfitness of the long rifled 
projectile for vertical firing arises from the fact that an 
elongated shot or shell continuous throughout its flight to 
move in positions llel to that in which rotation was 
impressed upon it while in the gun, all the time the rotation 
maintains a certain velocity; and such a shot or shell, 
therefore, strikes a distant object er thus losing 
very much of its penetrating power. It follows from this 
that a limit may be assigned to their ranges, beyond which 
the efficiency of elongated projectiles, in horizontal o— 
ceases to obtain ; a limit which Sir Howard Douglas thin 
should not exceed 2,000—or, for particular purposes, 3,000 
—yards, and within which the most important uses of both 
the Armstrong and Whitworth guns will doubtless be 
found to be. ’ 

In the discussion at the Institution of Civil Engineers 
already adverted to, Mr. Whitworth stated that the 
elongated form of shot proposed by him is saperior 
to spherical projectiles for ricochet firing. This, Sir 
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Howard Douglas thinks, is a mistake; or, at least, he 
believes, that this very important secondary effect of pro- 
jectiles in horizontal firing cannot be relied upon, either on 
the surface of the sea or on that of the land, with the 


Whitworth, or indeed any other, elongated rifled projectiles. | p 


And he states that this view of the subject is borne out by 
experiment. As an instance of this, he tells us that 
previously to a trial against iron plates with one of Whit- 
worth’s , a shot was fired at the horizon, with an 
elevation of about 1 deg., in order to test the stability of 
the carriage, &c. The projectile at the end of its flight 
made a number of short ricochets, and eventually tarned 
off considerably to the left. Now, with an unknown and 
constantly shifting range, many of the most effective hits 
with spherical shot have been produced in action by direct 
ricochet; elongated rifled shot, however, do not, as we 
have just seen, ricochet in the line of aim, but are diverted 
from their course on striking land or sea—to the right 
usually, but not always, as the —— cited above 
shows. We believe the objections of Sir Howard Douglas 
on this head are perfectly valid; and they are also ex- 
ceedingly _ especially so in reference to 
naval guns. ‘To lose the benefits of ricochet fire in actions 
at sea, would be a very serious thing, and this should be 
well considered before we replace the smooth-bore broad- 
side guns of our men-of-war by rifled ordnance. 

It will be observed that all the disadvantages which we 
—and with us Sir Howard Douglas—have thus far found 
associated with elongated projectiles, arise from the rota- 
tion round their axes which it has become customary to 
give them. We are of course aware that if this rotation 
were dispensed with, other and more serious disadvantages 
would attend the use of elongated shot and shell as now 
constructed, But it is at the same time highly probable 
that, with the niceties of manufacture which are now 
attainable by machinery, long ae partaking some- 
what of the character of metallic arrows, might pro- 
duced with such perfection of form that they might be 
fired from smooth bore cannon with t accuracy, and 
maintain their flight even more truly psy the best rifled 
projectiles that were ever produced. Such projectiles, 
moving in constant coincidence with their trajectories, 
would strike distant objects in a manner more favourable 
to penetration than any other ; they would also be without 
any greater tendency to depart fen the line of aim in 
ricocheting than a spherical shot possesses. Views of the 
kind which we are here suggesting were expressed, it will 
be remembered, by Mr. W. Bridges Adams, at the discus- 
sion to which we have more than once referred; and from 
that time to this we have never met with any one who has 
ee to refute them. Sir Howard Douglas, however, 
considers them very erroneous—so erroneous that he thinks 
a mere sneer from himself a sufficient refutation of them. 
“It rises the author very much,” he says, “that in a 
discussion conducted with remarkable ability . these 

ropositions should not have been controverted. It would 
ve been a grand discovery upwards of 400 years ago, to 
shoot metallic arrows from the rude and primitive fire- 
arms of that day, instead of discharging cloth-yard shafts 
by human strength from long-bows, or bolts from cross- 
bows drawn by mechanical power. But to get rid of the 
rifling — and to fire metallic arrows from plane-bored 
guns (if that project could be accomplished) now that that 
great object of rifled cannon has been brought in all 
countries to a state of great perfection, would be a retro- 
dation in the history of artillery, and be as inferior in 
effect to elongated projectiles fired from rifled cannon of 
the present day, as the arrow was to the rude and primitive 
fire-arms by which that comparatively impotent missile 
was superseded as an implement of war.” Now we must 
take the liberty of telling Sir Howard Douglas that the 
whole of this paragraph is a tissue of nonsense, and must 
have been written under an entire misapprehension of what 
Mr. Adams said. Sir Howard has been wont, through a 
long and most useful life, to reason; but there is no 
attempt at reasoning in the language quoted. If he is 
surprised that others did not controvert Mr. Adams’ pro- 
positions, why does he not now controvert them himself— 
unless he considers that he has done so by rudely sneering 
atthem. The fact is, Sir Howard misses altogether the 
= upon which the suggestions that he derides are 
ased, viz., the refined capabilities of modern manufacturers 
in metal. Nobody knows better than Sir Howard—for 
nobody has explained so clearly as he—the fact that the 
rifling of guns and the spinning of projectiles are mere 
artifices resorted to for the purpose of evading the effects 
of those imperfections which were inseparable from the 
old modes of manufacturing shot, shell, and bullets.. But 
mere artifices as — are it is impossible to resort to them 
effectively without the aid of modern machinery in its most 
ect forms; and the question may, we contend, be fairly 
asked, whether sach machinery would not be capable of 
producing perfect projectiles for us, instead of simply help- 
ing us to use imperfect ones advantageously. I* thi 
question is absurd upon the face of it—as Sir Howard 
seems to think—it will not be difficult for him to show 
——- its absurdity lies; and this we therefore invite 
m to do. 


IMPROVEMENTS IN LOCOMOTIVES.—FEED WATER HEATING. 


REVERTING for a few lines to the superheating of steam, 
it is tolerably evident that the difficulties opposed to the 
successful introduction of superheated steam are to be 
found chiefly in leakage and deposit of sediment in the 
superheating tubes, and the erosion to which metallic sur- 
faces thus exposed to high temperatures, are liable. For 
the prevention of deposited sediment or other impurities in 
the steampipes, we must either have recourse to pure 
water, or to surface condensation and distilled water; the 
prevention of sedimen deposits, of course, instigates 
the external erosion, as the overheating of pipes, which is 
the cause of such action, is in a great measure prevented 
by the comparative freedom with which heat is conducted 
— an unobstructed metallic medium. Another cause 
of difficulty in the superheating apparatus is the unequal 
expansion and contraction to which the parts of the appa- 
ratus are subject. It appears that, on board the Woolwich 


steamboats, the saving of fuel by superheating the steam is 
found to ave from 165 to 20 per cent. ; but it is considered 
upon. the whee questionable, whether the extra cost of 
maintenance, due to the application of the superheating 
process, is materially less than the saving. It is, however, 
without doubt, established that, with a working pressure 
in the boiler of 20 Ib. or 21 lb. per square inch above the 
atmosphere, the proportion of fuel saved by superheating 
the steam is from 16 to 20 per cent. on board those steam- 
boats. That is one point gained, and it is for engineers to 
secure the entire saving, by improving their details, 
simplifying the apparatus, rendering every square inch 
of superheating surface more effective than before, and 
superseding the additional maintenance heretofore ex- 
nded. 

w"Poonceliag to the consideration of the policy and the 
means of heating the feed water of locomotive and other 
boilers, it is to be remarked that the ascertained saving of 
fuel by heating the feed water is found in locomotives to 
amount to a he er percentage of the gemnty consumed 
in the use of cold water than is calculable from the known 
constituent heat of steam and of hot water. In locomo- 
tives, we say, it is so found to be the case, and probably for 
a variety of reasons. ‘The first of these may be stated to be 
the uniformly high pressure at which the steam may be 
maintained when the feed water is heated, in virtue of 
which there is a greater available power in the boiler for 
supplying the cylinders, and increased facility for workin 
the steam expansively. The second reason re! be foun 
in the reduced draught on the fire, and the reduced tem- 
perature and waste heat from the smoke-box, which admits 
also of a more economical management of the fire by more 
equal stoking, and aclosing ash-pan and damper. In what- 
ever proportion the saving of fuel is to be traced to its 
sources, there is no doubt that a total of at least 15 per 
cent. of the fuel is saved by heating the feed water to or 
near the boiling point, by means of the waste steam, before 
being sent into the boiler. Twenty per cent. has been 
attained, and in some cases it would appear that even a 
larger percentage has been acquired ; whereas the quantity 
of al absorbed from the waste steam, and the consequent 
saving in this way, does not exceed 10 or 11 per cent. of 
the whole heat consumed. The surplus saving, which is 
the excess above 10 or 11 per cent., must arise from the 
advantages collaterally derived. If an satan of 15 per 
cent. saving of fuel by heating the feed water be accepted, 
it is manifestly a question of considerable importance to 
judge of the best means of realising such an amount of 
economy. 

Feed water, in a locomotive engine, may be heated in 
several ways—by means of the exhaust steam, and b 
means of the hot gases in the smoke-box and chimney. 
third way has recently been introduced, not, perhaps, pro- 
fessedly for the of heating the water, but doing so_ 
incidentally, and in fact—embodied in the boiler-injector 
of Mr. Giffard, an instrument designed to supply the feed 
water to steam boilers by meanis of a jet of “new steam ”— 
or steam direct from the boiler, superseding the ordinary 
feed pump. This instrument claims a notice for itself, and 
for the present we shall confine our attention to professed 
feed water heaters. Of the heaters which utilise the waste 
heat in the smoke-box, by surface contact, it may probably 
be said of them all that the cost of maintenance, and the 
additional attendance involved, deprives them of the 
greater part of their value, and that moreover, the extent 
of surface necessary for the communication of any important 
accession of heat is inconveniently great. The consequence 
is that such apparatus, in general, extracts but a limited 
proportion of the heat that passes through the smoke-box, 
and certainly complicates the fore part of the engine. 
There is, further, the objection, unexpected though it may be, 
that an over-cooling of the gases in the smoke-box induces 
a tendency to “priming,” which in this case can only 
signify that the moist steam discharged from the cylinders 
is not sufficiently dried on its way up the chimney, and 
that the steam may, in fact, be partially condensed and 
precipitated over the edge of the chimney. Such is our 
impression of the manner in which we are to account for 
the discharge of water which has occasionally been found 
to accompany any process by which the smoke gases are 
materially reduced in temperature. This objection, we are 
informed, though we say so under correction, has been 
found to apply to the spiral heat diffusers of Messrs. 
Williams, Duncan, and Gwynne, when placed in the flue 
tubes of locomotive boilers. They appear to have, to an 
important degree, had the effect o mgs | the tempera- 
ture in the smoke-box, by promoting the further exhaustion 
of the heat from the gaseous products of combustion, prior 
to their being discharged into the smoke-box ; and, we 
presume, the heat remaining has not, under the circum- 
stances, sufficed to maintain and deliver the exhaust steam 
in suitable condition. It is, however, but fair to add, on 
this point, that the engines to which the heat diffusers 


this| were applied, and to which the objection appeared to 


apply, had outside cylinders, exposed to the atmosphere, 
= That, doubtless, be ae of the “ priming ” observed when 
the gases were cooled, and c when they were hotter, 
was properly to be ascribed to imperfect conditions of the 
engine, and the remedy was legitimately to be sought, not 
in the discharge of a quantity of wasted heat to dry 
the exhaust steam, but in the emendation of the engine 
itself, 

With —- to feed water heaters operating by the 
means of the exhaust steam, they are either surface- 
heaters, or heaters by direct intermixture ; and the latter 
must be allowed to be, in all respects, the most convenient, 
the most compact, the most efficacious,—in short, the best 
surface-heaters by waste steam, like those by the waste 
gases, require a large extent of surface for the absorption 
of a sufficient quantity of heat, involving an arrangement 
of concentric pipes, or faggots tubes, or similar ex- 
pedients for eking out the needed surface, to the painful 
violation of the principles of taste in design, and to the 
grievance of the manufacturer who studies simplicity in 
all his works, Some inventors will work ten times as hard 
as others, and the fruit of their labours will be a design 





ten times more complex. Giyen—any quantity of tubes, 





a rather extensive supply of cocks, in various shapes, with 
from one to four passages in and out, a few dozen union- 
couplings, and a gross of bolts and fiuts, and inventors are 
to be found who will not only scheme a feed water heater 
out of these materials, but who will use them all up, or 
“bring them allin.” But, as the cost of making, main- 
taining, and working an engine, may be taken to be in the 
ratio of its weight, it is no doubt better, to dismiss compli- 
cations, or to seek for permanent arrangements in things 
which are simple, direct, and to the point. 

An objection to surface water-heaters by waste steam, 
analogous somewhat to that which is ed. against those 
which depend upon the hot s in the smoke-box for 
their supply of heat, lies in the condensed steam necessa- 
rily resulting from the partial absorption of heat, which of 
course is disc from the chimney as “ priming.” 

From the objections which have been enumerated, water 
heaters by direct intermixture with waste steam are free, 
and it is our purpose next week, to examine the conditions 
on which such water-heaters may be most favourably 
operated. 





THAMES EMBANKMENT. 

BEFORE going into Mr. Page’s design for carrying out 
this work, to the principle of ‘hich ooheve wrk a 
tain extent committed ourselves, our desire to keep our 
readers fully alive to the multiplicity of its importances 
compels us to request them to carry well in their minds, 
with us, firstly, the report of the last Parliamentary Com- 
mittee on this subject, which we gave on page 91 of this 
volume ; secondly, the importance of the Port of London, 
which we endeavoured to shadow out at the commence- 
ment of this article, p. 180, and which, we would observe, 
will be understood in its fullest signification to comprise 
the whole of the river, from its mouth up to London Bridge, 
and also the docks; because all the considerations which 
affect the river above London Bridge are necessarily and 
unquestionably subordinate to its agency in maintaining 
and increasing the depth, breadth, and regularity of the 
channel between the bridge and the sea. “The pool” was 
once the port of London, it is now only a part of it; but, 
as is often the case, by sinking its indwvideality in ampli- 
fication, it has more than, pro tanto, increased the reality 
and the _—— of its usefulness. Thirdly, we cannot 
yet afford to lose sight of the abnormal condition of the 
river during the existence of Old London Bridge, the effects 
of that condition during its existence, and the effects of its 
removal, which are not only still in active operation, but 
will continue to be so for centuries yet to come, as has been 
testified to by Mr. James Walker, not on his own authority 
alone, but also on that of John Smeaton, which he modestly 
and candidly admitted is not only greater than his own, 
but unquestionable, and which has equally been quoted by 
Mr. Page. Fourthly, the paramount necessity, which is be- 
coming daily more apparent, of preparing for, and encourag- 
ing the use of, extended and improved wharf accommoda- 
tion, and the difficulties which, as we have shown (pp. 196 
and 244), are so inseparable from the accomplishment of 
this, that it will be not only requisite, but proper, that, as 
the committee virtually suggests, the Government should 
step in and cut the Gordian knot. Fifthly, we have the 
collateral and not less pressing necessity for “opening up 
new thoroughfares.” Sixthly, comes our sanitation, which, 
by its demands to be accommodated with sewer sites, seems 
likely to obtain for us, almost in spite of ourselves, all these 
foregoing boons. We have been too lazy, too pusillanimous, 
or too sordid, hitherto, to obtain, by simply doing the work, 
which was the only condition really imposed upon us, in- 
stead of which we have voluntarily expended unlimited 
amounts of talk, and manuscript, and printed matter, and 
time publicly and privately, individually and in groups, 
scheming, Jobbing, arguing, disputing, agitating, can- 
vassing, company-making, parliamentary committeeing, 
&c., for more; than a quarter of a century, at an absolute 
cost of sums which, collectively, would have gone far to- 
wards defraying the se in addition to an absolute loss 
of direct profit and incalculable convenience and facilita- 
tion, by which, in less time, the work, had it been done, 
would have more than repaid the expense of its own con- 
struction. Seventhly, to have a “ due regard to the safety 
of existing bridges.” LEighthly, there are the considera- 
tions of a prudent economy, rendered daily more incumbent 
by the continuance of the prodigality which we have stated 
above. 

It must also be remembered that we fully committed 
ourselves, on p. 196, to 938 ft. or thereabouts, as the mean 
breadth of navigable channel decided on by the Lords of 
the ——s in 1853, and accompanied by a report from 
Captain Vetch, which we replated Gn p. 193. 

ming now to Mr. te ra design, the principle of which 
we have already explained on p. 244 to be that of substituting 
the smallest amount possible of solid matter for tidal water, we 
would commence by observing, that the elasticity which we 
have remarked as so prominently distinguishing it was 
fully appreciated at the time ; so much so, indeed, that four 
or five different modifications of it by Sir William 
Cubitt, the late Mr. Rendel, and the Metropolitan Im- 
provement Commissioners are appended with it to the 
original report of that commission ated 27th January, 1844. 
Mr. Page’s original design commenced either at or a little 
above ‘Leateth Church, and terminated at Blackfriars’ 
Bridge or Trig Stairs, as might be decided on, and wd 
divided off from eight to eighteen barge-breadths on the Mid- 
dlesex side, and not quite so many on the Surrey side, as 
“ side channels,” with a centre channel gradually varying 
from 650 ft. to 750 ft.in width. The proposed modifications 
slightly altered the positions of the embankments, and 
those of the commissioners dispensed for a time with that 
on the Surrey side ; it was also proposed to alter the posi- 
tions, numbers, shapes, and constructions of the entrances 
to the side channels, to embank solid in front of Whitehall 
and the Temple Gardens, or to let them alone, and to deal 
similarly with other mitutie of details, but not to embody 
any new principles beyond those adopted by Mr. Page. 
Now, this is just what we do aspire to accomplish : 
In the first have, from having adopted the nearest 
possible approach to Captain Vetch’s width; and in 
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the second place, from a desire to establish a uniform 
hugging of the Middlesex embankment by the currents 
both oe flood and ebb, so as to destroy the “cross- 
sets” of the tide, which have always hitherto been a 
nuisance; a prevention of which will remove the causes of 
the continuous silting on the Middlesex fore-shore of the 
river, whilst the Surrey fore-shore has been comparatively 
free, In doing this we shall but be carrying out a course 
of action which Mr. ry has himself pointed to as the 
only sound one, viz., “that the course which shall 
with it great principles is a safer course than that whic 
involves violations of them ;” and that “the merit of a 
design consists, not in sacrificing an important principle to 
expediency, but in such an arrangement as shall fulfil other 
requirements, and at the same time carry the principles into 
effect.” We have changed some of Mr. Page’s singular 
nouns into the plural number, merely for the purpose of 
rendering these more stringent; and to them we 
would append a remark of the late Sir F. Beaufort, hydro- 
grapher to the Admiralty, “that it is @ true principle to 
withdraw as much as possible of the salient elbows on the 
convex side, and to flatten the opposite and corresponding 
curves” (of the channel of a se 

Now, combining these three principles of Sir F. Beau- 
fort, Captain Vetch, and Mr. Page, without “ sacrificing” 
any one of them to the others, we find, in the first place, 
that all propositions for an embankment on the Surrey 
side have been unsound in principle, and therefore that the 
Commissioners were unwise in proposing so to lay out the 
embankment on the Middlesex side as to leave room for it, 
and that the convexity of the Surrey fore-shore at Waterloo 
Bridge ought not to be advanced one single foot into the 
river. In the second place, that while we freely admit 
that, could absolute perpetuity be insured to Mr. Page’s 
“ side-channels,” the lines which he has laid down for 


his embankments would be free from danger, although | P 


they leave the centre channel too narrow, yet we 
cannot help seeing that the intense desire to steal 
land from the river, which we have adduced in 


former portions of this article, would come into full | Pe 


play, should the changes at present taking place in the 
traffic system of the metropolis ultimately arrange them- 
selves so as at all to weaken the claims of the barge traffic 
and wharf owners between Westminster and Blackfriars 
ey ; and that efforts but too likely to prove successful 
would immediately be made to fill up one or both of the 
side-channels, and so to reduce the width of the river 
to that of the centre channel only ; and therefore that, as 
it is equally certain that the public would never tolerate 
any encroachments on the centre channel, so the per- 
petuity of a width not absolutely fluvicidal may be posi- 
tively insured, by keeping the centre channel out to Cap- 
tain Vetch’s width, under any and every circumstance. 
And in the third place, that whereas by a double embank- 
ment and natrow centre channel, the execution of Mr. 
Page’s original design would have the probable 
effect of destroying his own principle, as we have just 
shown, so the execution of a single embankment on the 
Middlesex side, with a final and determined abandonment 
of that proposed for the Surrey side, would give a large and 
handsome site channel between the embankment and the 
Strand wharves, which, if left thoroughly open, would keep 
itself clear, and by its convenience and roominess, foster its 
own maintenance and use, and thus be equally beneficial to 
the general and particular trading interests of the whole 
metropolis. 

And here, before going any further, we would point out 
one great defect of the Strand and Adelphi wharves, from 
which those in Surrey are free, and that is, the utter ab- 
sence of anything like suitable road-accommodation. On 
the Surrey side the wharves have Pedlar’s-acre, Belvidere- 
road, Commercial-road, and Ground-street, forming a con- 
tinuous line from Westminster to Blackfriars Bridges, with 
the York-road and the two Stamford-streets as another 
continuous line immediately behind it, and the whole on 
practically a dead level, whence the localisation of the 
timber-trade there; whilst from Hungerford to Waterloo 
Bridges the wharf-roads are as steep and as rude as a rural 
mountainous ry lane, with the “ cross-set” of the enor- 
mous traffic o 
as great a nuisance to them as they are to it. 

This serious defect would be entirely remedied by the 
construction of the embankment by which, if properl 
designed, accommodation can be given to them nearly, if 
not quite, equal to that on the other side of the river. 


Surely we need scarcely point out that these facts with 
ve to the present state of the approaches to the 
different wharves, form in themselves strong independent 
arguments in favour of the necessity for the embankment 
on the one side of the river, and against it on the other. We 
have already stated that any embankment on the Surrey 
side must unavoidably follow the wharves much more 
closely than on the opposite side, and such being the case, 
it is obvious that there are much greater chances of these 
wharfholders being cramped and incommoded, and that 
these chances are much increased by the nature of their 
trade, which being in timber, as we have stated, requires 
more room than most others, 

If in addition to these points we simpl 
that, as one embankment will cost much Bos than two, so 
we have economy on our side, we think we may fairly 


take all arguments for a Surrey side embankment as 
demolished. 


notice the fact 





A PROSPECTUs has beem issued of a cotton company organised in 
Manchester, with a proposed capital of £100,000, in shares of £100 
each. The Board of Directors comprises Mr. Thomas Bazley, 
M.P., chairman; and Messrs. John Cheetham, Edmund Ashworth, 
John Pender, John Platt, Hugh Mason, James Marshall, Thomas 
Emmott, E. C. Howard, Robert Platt, Harold Littledale, Thomas 
Barton, and Frederick Steiner. The object is primarily to develop 
the cotton-field of Dharwar, in the Bombay Presidency, the qualit 
produced there from American seed being considered very good, 
although little reaches this country,’ as it is invariably used by the 
native dealers to mix with the coarse and indigenous kinds. “Pur- 

will be made direct from the grower, and it will then be 


effectively cleaned, pressed, and ed for shipmen t relian 
being placed upon the result of the introduction of Lent machi- 
nery for these processes. 


the Strand athwart their mouths, which is | stati 


its of the coal 
Y | of ngland and the Midland Counties, but in Wales and on the continent. H 


| 


| Thomas Murray, 





LITERATURE. 
Useful Information for Engineers. By Witt1am Fareparry, 
LL.D., F.R.S. &c. Second Series. London: Longman, 
Green, Longman, and Roberts. 1860. 





WE have seldom an opportunity of imparting to engineers 
a more useful piece of information than the announcement 
that a new volume has been issued by Mr. Fairbairn ; for, 
whether the book which he puts forth be original and 
novel throughout, as new books by him sometimes are, or 
whether it be for the most part a collection of papers from 
his pen, which have previously appeared in other forms, as 
in the present instance—in either case, its appearance is 
sure to be hailed by many as a serviceable circumstance. 
Mr. Fairbairn is one of the greatest experimenters alive, 
and the experiments which he institutes and conducts, 
either personally or by the aid of others Tago he well 
knows how to secure), always bear usefully upon some 
branch or other of engineering practice. 

The volume before us will, we predict, disappoint some 
readers—probably many—in one respect : its contents are 
not such throughout as one would expect to find under the 
above title. That it will prove useful to engineers, in every 
part of it, we do not for a moment doubt; still, engineers 
will expect to find in it various kinds of information in a 
more available form than they will here see is presented. 
We do not wish to insist too strongly, or in any way un- 
fairly, upon this point; but it is desirable that our readers 
should at once be made aware of the fact that this volume 
comprises neither more nor less than the reprints of foar 
papers on various experimental researches, the originals of 
which have previously ap in the transactions of 
learned societies; and eight lectures which have been 
delivered by the author at different places. The four 
apers are upon the Resistance of Cylindrical Wrought- 
iron Vessels to Collapse—the Resistance of Glass Globes 
and Cylinders to Collapse, and the Strength of Glass— 
the Tensile Strength of Wrought-iron at Various Tem- 
ratures—and the Comparative Values of Various Kinds 
of Stone. The lectures are on Popular Education—the 
Machinery Employed in Agriculture—the Rise of Civil 
Mechanical Engineering — the Progress of the same 
During the Present Century—the Stren of Iren Ships 
—the Construction of Iron Vessels Exceeding Three 
Hundred Feet in Length—Wrought-iron Tubular Cranes 
—and the Properties of Steam, its Management and 
Application. Several of the articles here enumerated have 
appeared, at length or in abstract, in the pages of THE 

NGINEER, which fact will only add, we apprehend, to 
the eagerness with which many of our readers will seek 
them in this their collected form. For, although we have 
deemed it desirable to state clearly what the nature of the 
work really is, we have done so simply to prevent mis- 
apprehension, and not with the slightest desire to detract 
from the reader’s estimate of the volume. In fact, we 
think engineers should be—and we doubt not they are— 
very grateful to Mr. Fairbairn for occasionally gathering 
up into one handy volume, which may be purchased for a 
few shillings, the results of his labours for several years 
past. It is an inconvenient thing for a man, when he 
wishes to turn to what Mr. Fairbairn has discovered 
respecting boilers, to have to resort to the Transactions of 
the Roya Society ; and then, if he wishes to refer to the 
experiments on rivet-iron, to be driven to the Report of the 
British Association; and, in, when the strength of 
stone is the subject of his inquiry, to find that he can derive 
light upon it only y finding out the Memoirs of a Man- 
chester Society. The collection of all these, and many 
other papers and lectures in a handy volume is, we repeat, 
a boon to engineers. 

These remarks will suffice to advise readers of the pub- 
lication of Mr. Fairbairn’s new book, and to give them a 
moe knowledge of its contents. We reserve a more 

etailed notice of it for a future number. 





DEATHS. 


At his residence, Pelaw House, near Chester-le-street, on the 27th ult., 
Bed.» engineer, a contemporary of Stephenson, Hawthorne, 

e early directed his attention to the construction of 
gines, as a builder of which, ly of those for colliery 
og oe he confessedly stood unrivalled. e erected the winding engine 
or Monkwearmouth pit (then the deepest coal pit in the world), and since 
has ed f derous machines for which the increasing 
have created a demand not only in the — 


and Hackworth. 


uiremen 


skill and ex ce have been called upon, and the excellence of his 

and the daties performed by them, have firmly established his repu’ as 
the first engineer in the coal trade. He was buried at Chester-le-street on the 
80th ult., when the shops of the town were closed, and most of the in- 
habitants followed him to the grave, thus showing the respect in which he 
was held ‘a8 a man and a fellow-townsman, one who was always ready to 
assist with his counsel or his purse any whostood in need. 

On Thursday last, the 31st ult., Mr. John Condie, of Glasgow, whose name 
is extensively known in connection with the steam hammer, of which he was 
theinventor. Mr. Condie’s death was very sudden. About half-past eleven 
o’clock in the forenoon, accom by a fi he entered the shop of 

essrs, Ogle and Son, in Exchange-square, Glasgow, for the of 
viewing a portrait of the late Mr. Andrew Storie Ogle, who died in August 
last. The portrait was lying in asmall room off the shop, and Mr. Shaw, of 
Messrs. Ogle’s establishment, had just placed the picture upon a chair for 
Mr. Condie and his friend’s ins: ion, when the former, who was standing 
close to Mr. Shaw, suddenly dropped down, falling backwards into the empty 
(> Mr. Shaw li Mr. Condie from the place where he had ’ 
and laid him upon the floor while he supported him in his arms. Only a few 
seconds ela when Mr. Condie, after one or two slightly convulsive move- 
ments, expired without having uttered a word. Mr. Condie was highly 
res , and his melancholy decease is greatly regretted. He was in his 
sixty-fifth year. 





ForEiGn AND CoLoniAL Jortines.—It is said to be the intention 
of the Egyptian Government to carry the railway from Suez along 
the African shore of the Red Sea, as far as a point closely adjoin- 
ing Cape Guardefui, which would be within a short steaming distance 
of Aden. The coast is said to be a dead sandy level nearly the 
whole distance, offering no impediments whatever to the laying 
down of rails, of which the work would almost entirely consist ; 
and as any amount of forced labour could be brought to bear upon 
the undertaking by the Pasha, it would not take long to complete. 
When this project is carried out, the overland journey will be short- 
ened by five days; the dangers of the Red Sea Navigation will be 
avoided ; passengers will escape the worst part of the voyages, and 
the Peninsular and Oriental Company will save the great cost 
entailed by the present necessity of keeping up a coal depot at Suez. 
—Mining operations in Canada are making progress. The Portland 
Argus states that in one week 209 tons of ore from the Acton copper 
mines (in the eastern townships of Lower Canada) were brought to 
Portland by the Grand Trunk Railway, and shipped to Boston by 
steamer, W. the ore is smelted. 





TERRIFIC COLLIERY EXPLOSION IN THE 
ABERDARE VALLEY.—NINE LIVES LOST, 
AND SEVERAL MEN INJURED. 


AnorHeR of ‘those awful colliery catastrophés, which are unfortu- 
nately of frequent occurrence in the district of South Wales, occurred 
about middle day on Tuesday last, whereby nine lives were sacri- 
ficed, and some ten or twelve colliers more or less seriously injured. 
The colliery in which the present explosion took place is situate in 
a retired spot, viz., at Mountain Ash, about two miles and a half 
from Aberdare. The pit is named the Lower Duffryn Colliery, and 
is the property of Messrs. Thomas Powell and Son, the well-known 
exporters of steam coal at Cardiff, Swansea, &c. This pit was the 
one at which the last serious explosion took place in the Aberdare 
Valley, and on that occasion (only a few months since) no less 
than nineteen poor fellows lost their lives, many leaving 
widows and large families. The present catastrophe occurred 
as already stated, about twelve o'clock on Tuesday last. There 
were at least from 150 to 200 men at work in the pit at the time of 
the explosion, and the surprise is that a very much 1a! number 
were not killed on the spot. The men entered the pit about six 
o'clock in the mening os from all which we can 
were no indications whatever to cause fear or alarm. The explosion 
took place in the 9-ft. seam, where about 150 men were then at 
work. No unusually | accumulation of gas was noticed; but 
suddenly a most terrific and awful explosion took place, which 
literally shook the whole of the surroun district, and is stated to 
have been heard two or three miles off. e fact that an explosion 
had taken place soon became known throughout the whole neigh- 
bourhood, and a very large number of men being employed in the 
pit, created the greatest consternation. Weeping wives and anxious 
relatives flocked to the mouth of the pit in large numbers, and the 
scene, as a dead body or an injured man was brought up, may be 
nega but cannot be adequately described. The alarm in the 
pit having somewhat subsided an immediate search was made, and 
within about an hour nine dead bodies and several injured colliers 
were brought to the surface. The whole of the men worked with 
locked safety lamps, and it is difficult, therefore, at present to ascer- 
tain the immediate cause of the accident; or, rather, who fired the 
as, or how it accumulated. Information having been forwarded to 
homas Ev. .» the Government [I r of Coal Mines for 
the South Wales district, that gentleman lost no time in visiting the 
locality, and was engaged for several hours on Wednesday in m 
a minute examination of the whole pit, with the view of ascertain- 
ing, if possible, the cause of the accident and the immediate locality 
of the explosion. 

An inquest has been formally opened before the coroner for the 
district, but adjourned to allow time for a further and more search- 
ing investigation as to the origin of the catastrophe. 

t is almost needless to add that this sad affair has cast a gloom 
over the whole district, the frequency of these explosions making 
them more keenly felt when they occur. The minerals belong to the 
Duffryn Estate of J. Bruce Pryce, Esq. 





Tue Ick Pressure on THe St, Lawrence.—The most serious 
difficulty to be guarded against, both in the design and in the 
execution of the Victoria Bridge, was that operation of nature which 
occurs twice in the year, and which is known in North America as 
the “ shoving” of the ice: of this forcible illustrations are given. 
The surface ice, arrested in its progress, packs into all sorts of 
imaginable shapes: a crust is soon formed, and the river becomes 
frozen over till many square miles of surface-packed ice is formed. 
As the water rises, the jamb against which this field rests, if not of 
sufficient strength to hold it in place, gives way; when the whole 
river, after it is thus frozen into one immense sheet, moves en masse 
down stream, causing the “sho ” so much dreaded by the 
people of Montreal. To avoid the dangers oa on these and 
other operations of nature, it was determined to build the ria 
Bridge with stone piers, placed at wide intervals, each pier ~ wy & 
large wedge-shaped cut-water of stonework inclined against 
current, and presenting an angle to the ice sufficient to separate and 
fracture it as it rose Ses the piers. Mr. H describes the 
movement of the ice which took place on the 4th Jan » a as 
presenting a sight never to be forgotten :—‘‘ The whole ot the river 
and La Prairie Basin were one mass of packed ice, which, being 
held up by the ey below, had been accum and for 
four days. At last some on symptoms of motion were 
The universal stillness which prevailed was interrupted by an 
occasional creaking, and everyone breathlessly awaited the result, 
straining every nerve to ascertain if the movement was general; the 
Se a = a oon period ; ~ in a few ae = 
uproar ing from the rushing waters, the 
shoving of the fields of ice, burst on our care The’ t of twenty 
cones miles (over 124,000,000 tons) of packed ice (which but a few 
minutes before seemed as a lake of solid rock) all in motion, presented 
a scene grand — description.” The engineer ny well have 
“felt relieved” when he found that the solitary pier, No. 1, which 
= been battling alone amid this chaos, had not been disturbed.— 


Tue Connaucut.—As the Connaught went down in deep water 
we shall never know the origin of the leak. She was a new steamer, 
and is said to have been well put together. Her length was 870 ft. 
and her breadth of beam 40 ft. The new steamers of the Galwa 
line are reported to be built of the best iron, the plates of the 
being 1} to ¢ of an inch in thickness, the angle irons 6 in. and 4} in., and 
the frames doubled in the centre along a section of 260 ft. Presum- 
ing the Connaught to have been carefully constructed, and all 
plates double rivetted, it is clear that the leakage must have 

lace from the straining of the ship in a seaway. When she was 
aunched her machinery was in her, and it was calculated that she 
had a dead weight on board equal to 8,000 tons, These long ships 
ought to be extra strengthened ros for, when 
over long rolling waves, there must be at times an enormous pressure 
on the midship section. The principle of construction must be fault 
when a new iron vessel like the Connaught springs a leak that w 
not permit of 150 miles steaming, and cannot be kept under bya 
crew of 124 men, assisted by a few hundred passengers. We do not 
hear of such disasters to wooden-built ships. There are Cunard’s 


ships, that have been running across the Atlantic for without 
one of them sinking from leakage; and though the Royal West India 
Mail have been so unlucky as to lose several of their ships from fire 


or wreck, we have no record of their foundering from a leak, The 
sinking of the Connaught must have arisen extessive 
tension tearing away the plates amidship, where the heaviest weights 
were deposited. hen the first inlet of water was discovered, the 
ship’s head was to the westward, and there was a 8 breeze, or 
light gale, from the northward. She carried the wind abeam, 
or a point or two abaft the beam, just as the wind was more or less 
to the eastward of north, for it is said not to have been due north. 
With the wind abaft the beam, a ship meets more waves and strains 
heavier than if the seas followed or headed her. With the wind 
ahead, or astern, the ship takes the full sweep of the wave, but with 
the wind on the quarter the seas roll towards, and either pass or 
break against her obliquely ; and ships of the enormous length now 
built must, at times, fallin with waves that take the bow and stern, 
and suspend momentarily the midship section. We can conjecture 
no other solution for the of the Connaught than this suspension 
theory ; for we take it for granted that the company’s surveyors saw 
to the building of the ship, and to the employment of the t sort of 
metal in her construction; and if we assign the loss to a wrong prin- 
ciple in design, we must, by implication, condemn all other vessels of 
similar build. There may be something radically wrong in the 
construction of these long ies, and Go Sh ren have to be 
discarded for the new ones that have been ly introduced, or the 

ublic confidence in ocean steamers will be considerably shaken,— 

itchell’'s Steam Shipping Journal. 
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THE PATENT JOURNAL. 
(Cond ensed from the Journal of the Commissioners of Patents.) 
Grants of Provisional Protection for Six Months. 


1810. THADDEUS FowLER and De Grasse Fow.er, Northford, Connecticut, 
* verted Sk Feap ieee. in machinery for manufacturing pins.”—Petition 


2990" Ons CHARLES TusopULE Lavunay and AveusTs MARI& ALEXANDRE DoMINE 
DE VERNEZ, pw - Improvements in treating coal-naphtha, and in appa- 
on a therein.” 

2228. PauL Pavutarp, Castres Tarn, France, ‘‘ An improved apparatus for 
supplying air to persons in water, and in mines or other places.”—A com- 
munication ag - — Rouquayrol, Firmy, France.—Letitions recorded 
14th September, 1 

2290. Vicror a ll LAURENT, Plancher-les-Mines, département de la 
Haute Saone, France, “ Impr or apparatus for 
forging nails, screws, bolts, rivets, and railway spikes. 

2297. Josepn Roperts ‘Morey, Woodbridge, Suffolk, ‘‘ Improvements in the 
manufacture of baking- -dishes.”"—Petitions recorded 20ik Stender, 1860. 
2380. ELIZABRTH STEANE, Commercial-place, Brixton-road, and Francis 
Pa.uine, Esher-street, Lambeth, Surrey, ‘‘ An improved means or appa- 
Ss es candles dropping or guttering.”—Petition recorded 

ne , 1860, 

2400. CHARLES Wuicnkr, Crozier-street, Lambeth, Surrey, “‘ An improved 
machine for applying steam in a manner to cause direct rotation.”—A com- 
munication from Messrs. bag Olivieri, and Mongiardino, Turin, Italy. 
—Petition recorded 4th October, 3 

2408. CuarLes Tucker, jun., Dieborton terrace, Haverstock-hill, Middlesex, 
Pig cnn sanding method of ornamenting book covers, which is also applicable 

other pur; 

2410. Tomas WIMPENNY, Holmfirth, bee yr 4 “A certain improvement in 
machinery or apparatus to be employed for spinning cotton and other 
fibrous substances.”—/’etitions recorded 5th October, 1860. 

2616, WittiaM CLEGe, ae Winp, and James Tomiinson, Rochdale, 

ei. in certain machines for preparing cotton and 

ae fibrous materials.” — Petition recorded 6th i October, 1860. 
2432, Epwarp Joszpn Hugues, M ts in the pre- 
lion of certain colouring matters, and Wet a o 8 process of _—— and 
yeing woven fabrics, yarns, and other su’ unication 
from Paul ully, Ernest Depoully, and Charles ny Clichy, France. 

2434. Henry Brient, Sandwich-street, Burton-crescent, Middlesex, ‘‘ An 











Middlesex, “ Improvements in magneto-electric machines, and in electro- 
magnetic engines.” 


2589. aly ep Kenyon, Adlington, Lancashire, “‘ Certain improvements in 
or wea’ 
2501. Davip = and Jergemian Kay, Manchester, ‘‘ Improvements in 
window and — 
2595. Lemay od Eppiveton, jun., Chelmsford, Essex, “ Improvements in 
elote oy and cultivating land.” 

BORGE CHISHOLM, and Ropert THOMAS Kent, Mark- 
lane, London, “‘ An improved method of obtaining compounds of nitrogen. - 
—Petitions recorded 24 


>a 
2601. Joun Ricuakps, Tipton, Staffordshire, “* A new or improved brake for 
arresting or stopping carriages or trucks on inclines, when by the breaking 
of coupling links or other accident the said carriages or trucks are in danger 
of running down the inclines.” 
a“. WILLIAM dp Barnsbury, ene “ Improvements in apparatuses 
or hi: 
2605. HENRY ne Cheetham-hill, hester, “‘An imp t in the 
manufacture of crinoline.” 
2607. Witt1aM Hopson, Kingston-square, Kingston- upon- -Hull, “‘ Improve- 
Son octebor baskets or movable grates and ovens. "Petitions recorded 
Vt 


Invention protected for Six Months AA the Deposit of a Complete 
Specification 


2651. WILLIAM TiLEsTon VosR, Massachusetts, U.S., ‘‘ An as ag “wd 
or portable fire annihilator.”— Deposited and recorded 30th October, 1 


Patents on which the Stamp Duty of £50 has been Paid. 
2759. WiLLIAM Harwoop, Mendlesham, Suffolk.—Dated 30th October, 7 
2760. Joserpu Davy and WILLIAM Bentuey, Bradford, Yorkshire. —Dated 30 
October, 1857. 

2763. SAMUEL KNowLes, Tottington Mill, near Bury, Lancashire.—Dated 
30th October, 1857. 

2777. GEORGE Hater Cottam and Henry Ricnarp Corram, St. Pancras 
Ironworks, Old St. Pancras-road, London.—Dated 31st October, 1857. 

2782. MaTHIEU FRaNcoIs IsoarD, Paris.—Dated 2nd November, 1857. 

2788. JAMES MALLIsoN, jun., Bolton-le-Moors, Lancashire.—Dated 3rd 
November, 1857. 

we ng] Bgut GALLOwAY, Basinghall-street; London.—Dated 31st 

r, 1857. 

2783. Cuanr.es ILgs, Birmingham.—Dated 2nd November, 1857. 

2798. WILLIAM FornerGit Batuo and EvgENs Moritz Bauer, Salford, near 

—Dated 4th November, 1857. 


machinery fo 
2597. Jonn Cummenas 

















improved guard or cutwater for ships or vessels, thee ) purpose of | i 
or preventing injurious effects resulting from collision. 

2442, EDWARD ae ga Maidstone, Kent, “ Improvements in machinery or 
apparatus employed in the manufacture of paper.”—Petitions recorded 8th 
October, 1860, 

2446, EpwaxD WortuineToN, Manchester, and Ropert Mus, | ‘ncn: mt 
Lancashire, “ Improvements in apparatus for p ig the 
of railway carriages on inclines.” 

2458. Francis Danpy, Exmouth, De hire, ‘ An imp’ 
Petitions recorded oth October, 1860. 

242. CHaRLEs WHEATSTONE, Hammersmith, iain “ Improvements in 
electro: and apparatus for transmitting signs or indi- 
cations to distant places by means of electricity, and in the means of and 
— for establishing electric telegraphic communication between 

jistant places.” 

2463. Aaxon Hopson and James Hopson, Wirtemberg-street, Clapham, 
Surrey, *‘ An atmospheric trap for the prevention of smells arising from 
cesspvols, drains, waterclosets —_ or any other place where smell may 
arise.” — Petitions recorded 10th Oc , 1860. 

2502. Weston Grimsuaw, Wharton Lodge, Lytham, Lancashire, “ Certain 
oe in apparatus for superheating steam in locomotive steam 
engines.” 

2504. Josspn Tuomas WexsteR, Mansfield, Nottin etn, “ An improve- 
ment in driving the spindles of doubling frames 

“ Improvements in steam engines.” 
* Improvements in materials or 


2506. SamuRL Ropers, Hull, Yorkshire, 
2510. ALEX ANDER McDoveauu, ra pag 
for ing vermin on sheep and other animals, and for pro- 
tecting them there 
2512. CuarRies Burn, Delabay-street, Westminster, ‘‘ imgrovencate in tram- 
rails for street railways.”—Vetitions reco: 15th October, 1860, 





d anchor.”— 











477 


+ 


= . eed “ROBINSON PALMER, Lambeth, Surrey.—Dated 5th November, 


2821. Hveu Baines, Manchester.—Dated 7th November, 185 

2840. ALEXANDER PaRkks, Bath-row, Holloway Head, |. arr 
10th November, 1857. 

2849. EDWARD HALLIDAY AsticrorT, Massachusetts, U.S.—A communication. 
—Dated 11th November, 185’ 

2968. Freperic Groom Grice, “West Bromwich, Staffordshire. —Dated 28th 
November, 1857. _ 

Patents on which the Stamp Duty of £100 has been Paid. 
2528. James CuestERMAN, Sheffield, Yorkshire.— Dated 1st November, 1853. 
= Groner HAMILTON, Paisley, Renfrewshire, N.B.—Dated 31st October, 


2543. Henry Brierzy, Chorley, Lancashire.— Dated 2ad November, 1853. 

2603. WILLIAM Roperk, Shawfield-street, King’s-road, Chelsea, Middlesex.— 
Dated 10th November, 1853, 

2610. Epwarp © eee Banner, Cranham Hall, Essex.—Dated 11th 
November, 1853. 

2682. Moses Pooug, oy eontene, Middlesex.—A communi- 
cation.—Dated 18th November, 1853. 

Notices - ae 





** Improvements in the oneeaie S of Contig breakwaters, i the 
the facile. and formation of 


economic harbours of refuge and 


ons ome Tomas Rostnson, Bradford, Yorkshire, “ aan 

gill for oes "wool and other fibrous materials.” '—Petitions 
2nd October, 1860. 

2496. RicHaRD ARCHIBALD Brooman, Fleet-street, London, “ imguoremente 
in lenses.”—A communication from Charles C. Harrison, New York.— 
Petition 13th Octoder, 1860. 

2505. CABLE BRENNAND and Jou BR&NNAND, M. 
in ornamenting lappets, petticoats, window curtains, blinds, and “tele 
articles.” — Petition 15th October, 1860. 

2528. WiLLiAM CLARKS and SAMUEL BUTLER, Nottingham, “‘ Improvements 
in the manufacture of fabrics in twist lace machinery.”—Petition recorded 
17th October, 1860. 

2543. ALFRED VINCENT Newron, Chancery-lane, London, “‘ Improvements in 
the construction of passenger carriages.’”—A communication from Thomas 
Castor, Philadelphia, U.S.— Petition recorded 18th on 1860 

2651. WiLLtaM TiLEsTON Vosr, Massachusetts, U.S., “An improved pump 
or portable fire annihilator.”. — Petition recorded 30th ‘ober, 1860. 


And notice is hereby given, that all a having an interest in a 
ing any one of such applications are at liberty to leave particulars in writing 
f their objections to such application, at the said Office of the 
sioner within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is ined, 


List of Specifications yy plished during the week ending 


765, 1s. 9d. ; 766, 3d. ; bgp 769, 3d. ; 770, 3d.; 71, 3d.; 
772, 4d. ; 73, ‘3d.; 774, 6d.; 8d. ; 776, 7d. 3 77, Td. 5 778, 9d.; 778, 
Qs. 2d. ; 780, 6d. ; +781, 3.4 782, 3d. ; 788, 7d. ; 784, Sd. ; 735, 10d. ; 786, 5d. ; 
787, 3d. ; 783, 3d. ; 789, 6d. ; 790, 3d ; 791, 7d. ; 793, 6d. ; 793, 3d. ; 794, 10d. ; 
795, 5d. ; 796, As. bd. 5 797, 6d. ; 798, 6d. ; ’799, 11d. ; 800, 6d. ; 801, 7d. ; 802, 
6d. ; ; 804, Sd.: 805, 1s. 7d.; 806, Od. ; 807, 10d. ; 808, 1s. 4d. ; 809, 
3d. ; 810, 18, 2d. ; 811, 8d. ; 812, 3d. ; 813, 1bd. ; 814, 3d. ; 815, 10d. ; 816, 3d. ; 
817, 8d. ; 818, 2s. ; 819, 3d. ; $20, 8d. ; 821, 10d. ; 822, Sd. ; 823, 3d.; 824, 8d.; 
825, 3s. 8d. ; 826, 7d. ; 827, 1s. 7d. ; 823, 11d. ; 829, 3d. ; $30, Lld. ; 831, 3d. ; 
832, 3d. ; 833, 3d. ; 835, 3d. ; 836, 10d. ; 837, 3d. ; 839, 5d. 


*,* Specifications will be forwarded by Mr. Bennet Woodcroft, Great Seal 
Patent Office, , London, on receipt by ‘him of the 
amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office order, made payable to him at the Post-office, High Holborn. 


ABSTRACTS OF SPECIFICATIONS. 
Sollowing Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 
Ciass 1.—PRIME MOVERS, 


Including Fixed Steam and other E; eee, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
yah for obtaining motive 


heat, eT, 














The 


878. M. Henry, Fleet-stret, London, *‘ A 
power.” —A communication.— Dated 5th 
To render the use of rotatory and coultiatiny engines more advantageous, 
by py the pressure of steam by a motive force of which the loss of a 
part will be less inconvenient, and of which the price shall be sufficiently 
small not to absorb the economy of first cost, is the object of the present 
—— It is known to every one that if a mixture of hydrogen and 
oxygen gases in the bony ape necessary to form water be inflamed, an 
quplosioh von results ; an this which thet patentee claims under the patent 
ted to him, and the invention applies to the application of an explosive 
mixture inflammable by the electric spark to rotatory and oscillating 
they may be arran; 





1543. Witi1aM RouTenes, Salford, n h self- 
acting feed apparatus for steam boilers, Paitin a 25th = "1360. 

1555. Groner Tosco Peprs, Sydenham, Kent, “ Improvements in apparatus 
for keeping time, for weighing letters and other matters, and for levelling.” 
—Petition recorded 26th June, 1860. 

206i. JouNn CAMPBELL Evans, Morden Ironworks, East Greenwich, Kent, 





ay ran — Long-lane, West Smithfield, London, bet 

n chimne’ 

2520. Joun Lovis ee ULLION, Sypeeh, Northumberland, “‘ An improvement 
in the manufacture of 

2522, Sipney FRANKAU, Bishopegate-street Within, London, “ Improvements 
in plugs for smoking pipes.” —/etitvons recorded 16th October, 1860. 

2526. JoskrH RipspaLE, Minories, London, “ Improvements in at a 
for signalling, particularly py ny to marine engine room telegraphs. 

2528. WILLIAM CLARKE and SaMUBL BUTLER, Nottingham, ? Improvements 
in the manufacture of fabrics in twist lace machinery.” 

2530. ALYRED Vincent Newton, Chancery-iane, London, ‘‘ Improvements in 
oe “Ty communication from Francis Bernard De Keravenan, New 

ork, U.S. 

2632, HeNRY ALEXANDER Faeperick DucknaM Terthewey iat. Junction- 
road, Holloway, Middlesex, ‘‘ Improvements in gas meters and regulators.” 

2634. Kouert Garmaxy McCrum, Milford, fri net Ireland, “ Improve- 
—_ in machinery or apparatus for preparing ‘cards’ for jacquard 
machines.” 

2536. WittiaM Eanes and Gsores WorstsnHoLM, Birmingham, “ Certain 
improvements in screw stocks and dies for cutting or forming metal screws.” 
—etitions recorded 17th October, 1860, 

2537. AnculBALD Wuits, Great Missenden, Buckinghamshire, “An appa- 
ratus for drying hay, corn, and roots and other —. 

. ALFRED BERTRAND JacouT, Rheims, France, ‘‘ Improvements in water 
meters,” 

2541. Epwarp HapeL, Jonas HOLzwasser, and Epwarp Burns, Manchester, 
** Certain improvements in steam engines.” 


ts in or ape for rolling or drawing metals 

and other substances, partly applicable the covering of electric telegraph 
cables, aud to the manufacture of wire and other ropes.”— Petition pce 
27th June, 1860. 

1662. Wituiam Henry Fiercuer, Denmark-court, Golden-lane, London, 
bal. “yy in the form and arrangement of stones for heating irons 
used fi and shirts, collars, and similar articles, and 
also Ky the figure « or form of the said irons.” 

1563. CuristopHeR Binks, Parliament: -street, Westminster, “ Improvements 
in manufacturing oxygen gas.” 

= CuRisTOPHER Binks, Parliament-street, Westminster, “ Improvements 


1566, JamEs BLAKELEY and WILLIAM HENRY BLAKELEY, Netherton, near 
Huddersfield, Yorkshire, ‘I 'y or apparatus for 
=sawing or cutting wood, pone, ivory, stone, or other vegetable, animal, or 
mineral substances. 

1567. Cuaries BosseLagrs, Mark-lane, London, ‘‘ An improved apparatus 
for corking bottles, jars, and other vessels.”—A communication from 
ceangets Vander Hagen, Brussels, Belgium.—Jetitions recorded 28th June, 











wie Jon Sax, Chesterton, Staffordshire, ‘‘ Improvements in the construc- 
tion of ovens, and of chambers in ovens, for firiug bricks, tiles, pipes, 
uarries, and other articles of the aE nature.” 
1575. JAMES Taytor, I h ts in 
and wheel carriages.” — Petitions ueedl 29th June, 1860. 


1 43. 





e engines 
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898. W. E. Newron, Chancery-lane, London, ‘‘ Superheating steam.”—A com- 
munication.—Dated 10th April, 1860. 
This invention cannot be described without reference to the drawings. 


930. T. Epwarps, Great Tindall-street, Birmingham, ‘‘ Motive power.”—Dated 
13th A 


860. 

This invention consists in the employment of a continuous pressure ob- 
tained from steam, air, gases, or fluids of any kind, such pressure acting 
upon a revolving piston’ inside a cylinder. This piston is provided with two 
metallic packing strips, forming a line of contact with the opposite sides of 
the interior of the cylinder, one ef such lines of contact being formed on 
the abutment side of the piston, and the other on the pressure or power 
exerting side of the piston. The axis or shaft of the rotatory piston is 
placed eccentrically within the cylinder, and the cylinder accommodates it- 
self to the changing positions of the piston in its revolving or circular 
motion. The medium or agent employed for obtaining the isite pres- 
sure is admitted by a suitable ble divided passage cast in the shaft, each com- 
partment communicating by an opening or passage with either side of the 
revolving piston, so that the engine may be reversed at pleasure by guey 
directing the agent used through one or the — of a by any 
convenient valvular ar The eature of novelty in this 
engine is, the total absence of all exhaust aon in motion, the motive 
aes od being produced by the constant pressure of the medium or agent 
nside one- “half of the cylinder exerted against the revolving piston.—Not 
proceeded with. 
938. L. M. BouLarD, Paris, “ Preventing or destroying incrustations in steam 

boilers.”—Dated 14th April, 1860. 

This invention consists in the substitution of a mechanical arrangement 
to the chemical re-agents at present in general use for the prevention of 
calcareous deposits in steam boilers or their destruction when formed. This 











1600. CuaRLss JosspH Eversne Dumont, Lidge, Belgium, “ 
in machinery or apparatus for separating minerals and pe te of 





eng 
2543. ALFRED VincENT NEWTON, Chancery- lane, London, ‘I its in 
the construction of passenger carriages."”—A communication from Thomas 
Castor, Philadelphia, U.S. 
a 4 Joun Louis JULLION, Tynemouth, Northumberland, ‘‘ Improvements 
land Ohio, U ues machinery.”—A communication from John oyt, Cleve- 
io, U 


7. JOHN ae, North Bank, Kegent’s-park, London, ‘‘ Improve- 
ments in gupeeues for compressing air, and in raising and forcing water 
and other fluids.” 

2549. GrORGR BakcLay BRUCK and ANDREW STEIN, Great George-street, West- 
minster, ‘* Improvements in rail and tramways.”—Petitions recorded 18th 


2651. Josurn A. Munn, East-street, Red-Lion-square, — ont metallic 
thermometer.”—A communication from J. B, Hubbard, New York, U.S. 
2553, James Jack and Davip RoL.o, Liverpool, “* Improvements in the con- 
struction of surface condensers and feed water heaters, and in the combi- 
nation of certain parts of steam engines, especially adapted for marine pur- 

poses.” 


2555. Cuar.es Hoare, Allington, Dorsetshire, ts in machinery 
for twisting and laying flax, hemp, and other fibrous materials.” 

2557. AnpREW Grornos Hunter, ~street, Newcastle-upon-Tyne, “ Im- 
provements in treating sul; urets.”— Petitions recorded 19th October, 1860. 
2559. Wiutiam Youne, Tav itock-place, Tavistock-square, London, “ Im- 

provements in shipbuilding. 
2561, WILLIAM JAMIESON, Dubton-under-Lyne, Lancashire, WitiiaM Rosix- 
pr and CORDINGLEY Rowsortom, Glossop, Durbyshire, ‘‘ An improvement 
tus for grinding or siarpening the cards used in 








in 
ped fibrous materia.” 

2663. Riesy Davies Surra and James Smiru, London Wall, Leadon, “Im- 

the facture of leggings or knickerbockers. 

2565. Av@uste CONSTANTIN AIMABLE BERTRAND, Cheshunt-terrace, Grange- 
road, Be ~~ yy Surrey, ‘ Improvements in the manufacture of matches 
and Panne lights. 

2667. WitLtaM CLARK, Chancery-lane, London, ‘“‘ Improvements in the manu- 
facture of articles of jewellery, and in aj us the same.”—A com- 
munication from Messrs. Jean Louis Antoine Marie Bouret and Charles 
Theophile Ferré, Paris.— Petitions recorded 20th October, 1860, 

2569, Joun Farwer and James LanspELt Fuee.s, London, ‘ Improvements 
in the manufacture of scarfs, cravats, and similar articles.” 

2571. RicHaRD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in apparatuses for ns og and concentrating, —— applicable to 
_ manufacture of sugar.”—A communication from Jean Baptiste Dureau, 


rance. 

7. A ANDREW Duerz, New York, U.S., “‘ An improved process or method for 
tanning skins, hides, &c., and converting them into leather.” 

2576. WitttamM Epwaro Gxvex, Wellington-street, Strand, London, ‘ Im- 

———s in feeding steam’ boilers.”"—A communication from Charles 

—— Pierre Boulicault, Dijon, and Claude Maupoil, Cormot Cété d’Or, 


miloable te es to inary 
ie 
Herland, Paris. 





oor 3 Joum Henry Jounson, Lincoln’s-inn-fields, London, 
in apparatus for measuring the flow of fered partly peaey eee 
water cisterns.”— A commun 
— Petitions recorded 22nd October, 1800 

2579. Wittiam Henry CLARK and JouN DE LA Mare, Jersey, ** An improved 
lubricating composition to be used with other lubricators.’ 

2581. Epwarp Brown WiLson, Parliament-street, Westminster, “ Improve- 
ments in wheels for railway purposes.” 

2583. Joun Wesper, jun., wy Purpose -terrace, Grove- eves, Mile End, _—_ 
bl “* An improv: mode of, and apparatus for, converting rope in 

um. 


ser Guonon BRAZLEY, Highbery 88 South s Tetagten, Dene iddleeer, “4 yet" 


687. Wiuutam Hxxry Wauexy, Talbot-road, Camden-road, Holloway, 





it specific g 

1605. RICHARD ARCHIBALD Brooman, Fleet-street, London, “ An improved 
fabric suitable for holding charges of gunpowder.”—A communication from 
Heinrich Joachim Natorp, Hamburg. 

1609. James Morris, oa, Clapham-road, Surrey, ‘‘ An improved 
key for securing railway rails. 

1610. Tuomas L. a a seg 2 New York, U.S., ‘‘ Improvements in apparatus 
for working, training, and levelling cann on on of vessels, and in 
fortifications, redoubts, and other places.”—A eee from John 
J. Walsh, New York, U.S.—Petitions recvrded 3rd July, 1860. 

1619, James Haywoop, jun. and Tuomas CLARIDGE, Phostis Foundry, Derby, 
“ An improved arrangement of combined ‘threshing and yg —— 

1621. ALEXANDER DOULL, Westminster, 
clearing away earth, sand, and other substances prior Ayn ae founda- 
tions under water and a varied 4th July, 1860. 

1655. Ropert Witson, Glasgow, Lanarkshire, N.B., Mae py in the 
finishing and aang. of peng fabrics.”—Petition recorded 10th July, 1860. 

1679. Joun Askew, Charles-street, Hampstead-road, Middlesex, ‘‘ Improve- 
ments in window ‘sashes. — Petition recorded 12th July, 1860. 

1708. Wittiam Epwarp Newton, Chancery-lane, London, ‘‘ An improved 
manufacture of waterproof leather.”—A communication from uel 
La Forge, Cleveland, Ohio, Joseph Merwin, John Evans Bray, and Asa 
Goodell Trask, New York, US. 

1709, ALFRED VINCENT NEwron, “Chancery -lane, London, “ Improvements in 
the construction of windlasses.”—A communication from Joseph P. 
Manton, Providence, Rhode Island, U.S.—Petitions recorded 14th July, 


ts in the f 








ture of 





1860. 
1740, ROBERT ,OXLAND, Plymoutb, “ Imp 
d 


wader. 

wh "canons Pim Jackson and ALBert Jackson, Ashley-place, Bristol, 

‘Improvements in the manufacture of window sashes, casements, and 
other frames suitable for glazing.”—Petitions recoriled 18th July, 1860. 

1791. ALFARD Vincent Newton, Chancery-lane, London, “‘ Improved means 
for relieving the slide valves of steam engines of unnecessary pressure.”— 
A communication from David Stoddart, San Francisco, California, U.S.— 
Petition recorded 24th July, 1860. 

a AmxpgE Gewis, Boulevard St. Martin, Paris, ‘‘ Improvements in pre- 

: omens of cyanogen, and principally of prussiates, by means of 

Peenbrette carbamids or amids, which Ten, toe cients of carbon by 
their decomposition.”— Petition recorded 26th 

1873. Joun Taveor Pitman, Gracschuneh-abvest, ‘ae a “An improved 
process in the vulcanisation of india-rubber, and other similar substances 
under pressure.”"—A communication from Messrs. Bourn, B.own, and 
Chaffee, Providence, Rhode Island, U.S.—Petition recorded 3rd August, 


1860. 

1935. ALFRED Vincent NewrTon, Chancery-lane, London, “ An improvement 
in ventilating buildings, vessels, and mines.”"—A communication from 
cone — Stone, New Haven, Connecticut, U.S.— Petition recorded 9th 

ugust, 

2083. CHARLES Iuirrs, Birmingham, “ Improvements in the manufacture of 
metallic and non-metallic substances for expanding dresses, and other pur- 

"— Petition recorded 29th August, 1860. 

2347. Jonn Henry Jounson, Lincoln’ s-inn-fields London, “Improvements 
in forging and rolling metals, lieable to the of whee 
spades, 8) Baw axles, buffers, and other articles of wrought iron.”—A 
communication from Messrs. H. Petin Gaudet and Co., Paris.— Petition 
recorded 27th September, 1860. 





ar posed of a case or bag of pierced sheet metal, metallic 
gauze, or even non-metallic tissue, corresp in shape with the boiler 
in which it is enclosed, and forming’ as it were an open-worked lining, ped 
at a slight distance from the inner surfaces by means of brackets. 
required, this lining, the meshes or perforations of which should be finer 
at the bottom than at the top, may be made in several sections, which are 
—- tely into the boiler by the main hole, and afterwards connected 

any suitable way. In many cases the metallic or other tissue may be re- 
placed by a simple recipient in sheet metal, or even non-metallic material 
without perforations inscrted in the boiler, and secured by brackets as above. 
In this case the apparatus, instead of being completely tubular, should be 
of a gutter form, open at the top, the ends being either left open or closed 
with pierced metal or gauze. Or, again, the same results may be obtained 
by a insertion in the boiler of any —— number of wire gauze or other 

shelves, superposed at equal distances, and so arranged as to be 
or withdrawn from time to time for the removal of the calcareous 
matters deposited. 
941. = ee Wednesfield, Stafford, ‘‘ Steam engines.” —Dated lath 
’ 

qi tonion consists of certain improvements in steam engines on the 
condensing principle, by which the patentees propose to dispense with the 
air pump, head valve, and head box to the condensing cylinder ; this they 
effect by the following arrangement :—They employ one steam cylinder 
only with a pair of condensing vaults or cylinders; these vaults or cylin- 
ders they clear by a jet of steam, instead of by the aid of the air pump. 
By the use of these two cylinders or vaults they catch the vacuum at each 
half stroke of the engine, an exhaust ame produced in each condensing 
cylinder alternately.—Not proceeded with 


945. D. Paraipar, Woolwich, Kent, 
April, 1860. 





= Superheating steam.” — Dated 14th 

This invention relates to those apparatuses in which flame, or the pro- 
ducts of combustion, or other heating gases, are caused to travel through, 
between, or among tubes, spaces, or vessels containing steam, in order to 
dry or, as it is termed, superheat the same. And the invention consists in 
the adaptation to such apparatuses of one or more dampers or valves, in 
order to regulate the draught through the same, whereby the temperature 
of the superheated steam can be regulated at will.—Wot proceeded with. 

951. T. WALKER, se as es apets oe indicating the height of 
water in steam boilers.” —Dated lth April, 1860. 

These improvemeuts relate to where the float in the boiler is connected to 
one end ofa lever arm in a chamber above, and communicating with such 
boiler, whilst one end of the axis of this lever arm passes through a suitable 
stuffing box to the outside, and has affixed t» it a weighted arm, which may 
be capable of adjustment as well as a pointer. And one of these improve- 
ments consists in applying to the end of this lever arm, by — § —_ a 
connecting rod, by chain or wire, from which the float is hes gabe also in 
applying + pin joint to the valve of a whistle an open lin within which 
the end of such lever plays —, till the float descends below a certain 
point, when the lever will act on the bottom of the link and open the valve, 
to allow an escape of steam to sound the whistle ; the lever may also act to 
open a valve in connection with a whistle when the float ascends beyond 
a certain point, or in place of an open link a rod with a stop or stops may 
be employed. 

959. C. StevENs, Welbeck-strect, London, “ Steam mill.”—A communication. 
—Dated 17th April, 1860. 
This invention cannot be described without reference to the drawings. 


961. J. H. Saeaee, s a , London, ** Calorie engines." —A com 





2369. Jams Joun Figup, Holloway-piace, Holloway, ee “a 
ments in condensing the vapours arising from fluids rating in losed closed 


vessels, which invention is also a to the on of 


17th Apri 1860. 

This wnvention pone toa peculiar’ construction and arrangement | 

antes or hot air engine, and consists of the followin ; combination an 
of the various working parts :—The main cylinder is com 





of volatile fluids during the of distillation, and 
apperatas to be aed for the purpose.”—Petition adm = 1st Oelober, 


2377. BaMryeLp Henri Francis Macyamara, Great Yarmouth, Norfolk, 





of cast- d has an intermediate portion of its length made of Chaeer 
cast-iron, inv rest, by which the hest in the upper part of the cylinder is 
pt. 8 reduced. The piston consists of a hollow cylinder of copper, 








Nov. 9, 1860. 


THE ENGINEER. 








at its u end, and connected by ite rod 


bolted to 


. Lenton, Nottinghamshire, ‘ Regeneration and expan- 
sion of steam.”—Dated 17th April, 1860. 
The patentee conducts the steam, after it is generated in the boiler, 
rough one or more tubes into one or more chambers — in what is 
called the take-up at the end of the boiler, in order that it may be heated 
therein by the heat which passes through or under the boiler, according to 
its construction; this heat ites the steam and expands it. By the 
employment of these means considerable saving of fuel is effected. He also, 
when desired, carries the chamber or chambers along the flues around the 
boiler, and through the take-up, and then connects them to other chambers 
which are formed in curves, and he thereby obtains greater heated surface. 


Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

1006. J. WaLKEr, Walsall, “ Railway points or switches, d&c.”—Dated 21st 

April, 1860. 


& 


These improvements in points or switches consists in avoiding the taper- 
ing of the tongue rail, using an ordinary parallel sided rail, and making a 
portion of the side rail movable. The improvements in the keys for securing 
the rails in the chairs consist in making them either of iron or wood, but of 
such thickness as to admit of the key being dropped in between the upper 
flange of the rail and the jaw of the chair, a projection or leg being formed 
on each end of the key, so as to prevent it from moving endways when 
placed in the chair; one or more iron or wooden wedges or packings are 
then to be driven in a vertical direction between the key and the jaw of the 
chair, so as to secure the whole.—Not proceeded with. 


1022. E. Gatwoop, Holmer, near Hereford, ‘‘ Fixing and securing the rails in 
cast-iron or other chairs at joints and intermediate places in permanent 
ways.” — Dated 24th April, 1860. 

In securing the rails at the joints, ding to this i ion, the patent 
uses a plate of cast or wrought-iron of sufficient length to take the ends of 
both rails ; this plate of cast or wrought-iron is to be so made as to fit any 
section of rail on one side, the other side of the plate having one or more 
recesses, He then places a wood, or any other key with a projection, to fit in 
this recess or these recesses. This key on the opposite side must have a groove 
or notch to take the projecting part of an iron or any other w driven in 
between the wood key and the jaw of the chair. This iron wedge or plate 
is to be so made that, when driven in to its a. it will prevent the cast or 
wrought-iron plate and wood key from working out or getting loose ; and 
to accomplish this, when the iron wedge is driven in sufficiently tight, the 
end must be bent back inst the side of the chair, and fixed with a screw, 
or in any other way. e joints of rails may also be secured by using 
iron plates and iron wedges without wood or anything liable to shrink. In 
— the rails in the intermediate chairs the aforesaid plan may be 
adopted; or the same effect may be obtained by only using a wood key 
— or otherwise with a thin plate of iron on that side of the key coming 

contact with the ag of the chair. This iron plate, of a parallel or wedge 
shape, will be kept in its place by a projection on the side next to the wood, 
and bending the ends the side of the chair ; or by putting in screws 
or nails through the plate into the wood key. 

1026. J. W. Fuuuer, Deptford, Kent, ‘‘ Fixing dead-eye-chain and preventer 
plates to ships.” —Dated 24th April, 1800.” - 

The object of this invention is to free the ship of all that part of the 
rigging connected with the dead-eyes, and the dead-eyes themselves, when 
a mast is carried away, or is cut away at sea, and to prevent the same foul- 
ing the ship’s propeller, if provided with one. The invention consists in 
forming the preventer plates, which are secured to the ship’s side, with a 
hook, and with a toe for receiving the lower end of the chain plate to 
which the dead-eye is attached. bottom of this plate is formed to fit 
into the shoe in the preventer plate, and has a slot cut to fit the hook in the 
said plate. As long as there is any upward strain upon the dead-eyes, the 
chain plates remain firm, but should the channel rail break, or be cut 
away, then the dead-eyes fall outwards, and the chain plates become at 
once uvhooked and detached from the preventer plates, and fall clear of the 
ship. — Not proceeded with. 

1030. A. V. Newton, Chancery-lane, London, ‘‘ Ship's stove.”—A communi- 
cation.—Dated 24th April, 1860. 

The object of this invention is to secure the perpendicularity of heating 
and cooking stoves under all circumstances on shipboard. To this end it is 

roposed to make the flue the means of suspending the stove, and to have 
ut one point of suspension. The flue, by preference, branches from the 

stove at —> sides thereof, and takes a semi-circular form. At its 
upper part the flue is provided with a semispherical shell, which fits into a 
spherical socket formed of two flanged cup-pieces secured together, thereby 
constituting a kind of ball and socket joint. The socket is firmly attached 
to the deck beams, or other fixed part of the vessel, and forms a continua- 
tion of the flue. From the upper or inverted cup of the socket a cylindrical 
flange projects to receive the smoke pipe which leads off the gases of com- 
bustion from the stove. By means of this arrangement the point of sus- 
pension is placed considerably above the centre of gravity of the stove, and 
thus the liability of the stove to take the movement of a rolling or pitching 
vessel is effectually removed.—Not proceeded wi 


1051. G. F. Train, Liverpool, “ An improved system of railway or tramwa: 
to be used with horses or other power, and passenger carriages for the me 
—Dated 26th Apri, 1860," a igen 

The improved form of rail intended to be used in the construction of this 
combined tramway and — the patentee prefers to form of rolled iron 
bars of any convenient length, and, say, from 3 in. to 6 in. broad, the 
pd surface of which he forms on the outside with a ridge of, say, from 
about } in. to 1 in. elevation, witha flat or slightly rounded crown of about 

14 in, broad, and which is vertical on the outside, and worked off into a 

round, and hollow in the inner side, leaving a lower flat or nearly flat 

surface of from 1} in. te 23 in. wide. The under surface of the rail he forms 
witha feather or flanch on each side, to assist in keeping it in position on 
the longitudinal stringers of timber upon which they are to be laid. The 
rails are secured to the longitudinal stringers upon which they are laid by 
spikes or bolts, the heads of which are countersunk in the u per surface of 
the thin flat of the rail. The stringers are kept pesaltel to each other 
by the use o: wood sleepers, or iron tie rods, as is well under- 
stood. He makes good the joints between the ends of the rails by means of 
plates of iron (similar to those used in the construction of steam boilers) of, 
say, about 7 in. long, which he places in recesses formed in the longitudinal 
stringers underneath the rails at their junction with each other, and 
secures the whole together by spikes driven through suitable holes formed 
in the flat surface of the rails, and the plates of iron into the stringers of 
timber upon which the rails rest. He makes good the road between the 
rails for the feet of the horses, or other draught animals used, by any of 
the means now the construction of ordinary streets or nh A The 
object of the form of rail described is, that two lines of such rails being 
placed parallel to each other at a distance equal to the separation of the 

wheels of vehicles intended to run thereon, they can be made available as a 

tramway for ordinary wheeled , the soles of the wheels roll: 

upon the lower portion of the face of the rails, But in this improv: 

carriage constructed gen | for running upon these rails, flanched wheels 
are used, the tread of which travels upon the upper surface of the side 
ridges. The flanch of the wheel extends down towards the lower surface, 

and in some cases is in contact therewith. f 


Cass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 
944. C. E. Wuson, and B. G. Hacker, Monkwell-street, London, “ Chenille.” 


This i ne 1 

nvention consists in arrangements of machinery whereby silk or 
other threads, of which the chenille is to be formed, oo laid candi two 
main or foundation wires, have other smal! wires or threads applied thereto 
poe er to whether soft or stiff chenille is to be produced), are then cut 
= are held between the small wires or threads which are twisted, and 
on the chenilleis formed. The invention also consists in the construction 
= & gathering reel which twists or assists in twisting the small wires or 
¢ reads, takes up the chenille as it is finished, and exposes a fresh surface 
lor winding it, in order to avoid the crushing of the chenille by winding 
feeaeten layer. The carriage all the apparatuses except the 
oundation may be made to move along a table provided for the pur- 














or it be stationary and the foundation wires be moved. The 
Whole of the motions are derived from one crank handle.—Not proceeded 
with. 
mS. Poe, Bssen, Prussia, ‘‘ Spinning yarns.” —Dated 17th 
This invention has for its object improvements in machinery for spinning 
yarns, and it is more particular! le to the manufacture of woollen 
yarns. The consists of a frame in which two rows of spindles 
are mounted; the les in the upper row at the same time t and 


spindles in the lower row further 
tubes or bobbins. The 
axis, which is mounted 
vertically in suitable ag ag is caused to revolve fae | band 
passi ley t . At the upper end the a 
cylindrical tray is mounted, and at its lower end a pair of rollers are 
arranged in s borisontal position ; both the eylindrical tray and the rolle 


are round by the spindle as it rotates. The fibre 
stripped from a carding e in narrow bands or ribbons in the usual way, 
which are wound ly into rolls, and these rolls are placed in the 


cylindrical trays before mentioned; the roving passes off 
down through the hollow spindle and between the rollers at the lower part 
thereof ; these rollers are caused to revolve on axes so as to draw 
roving off the ball in the following manner :—On the axis of one of the 
rollers two ratchet wheels are fixed, one at each end of the roller, and by 
the sides of the ratchet wheels levers are mounted on the same axis, so that 
they can turn freely thereon ; the levers carry clicks or pawls which, when 
the levers are moved, as after explained, so as to cause them ly to 
rotate to and fro on their axes, drive the ratchet wheels and the roller 
which is fixed on the same axis with them, The levers are connected 
by links with a block which is capable of slidiug longitudinally on the vertical 
axis or spindle, and a Y-groove is turned in the periphery of this block ; 
into these grooves the prongs of a fork enter, one on each side of the block, 
and the fork is worked up and down by an eccentric fixed on an axis which, 
by means of suitable gearing, can be driven at ~~ desired speed. The 
roving, after ing between the rollers on the spindle, also passes between 
rollers on the frame of the machine, which are driven at a ter speed 
than the first to any extent which may be considered desirable. The roving, 
when it has been twisted and drawn between the rollers of the spindle and 
those mounted on the frame, is further twisted and wound on to a cop 
tube or bobbin by one of the spindles of the lower row. The spindles of 
this row are such as have before been employed in spinning yarns, although 
not in combination with drawing spindles, as above described. The spindles 
of the lower row each consist of a stem fixed in a bar of the framing, and 
carrying at its top a metal bell; underneath the bell a bobbin or tube is 

laced on the stem, and it is caused to revolve thereon by means of a 

riving band. The roving passes direct from the rollers on the frame to the 
bobbin or tube, coming in contact as it with the surface of the bell ; 
the rotation of the bobbin or tube twists the roving, and it winds it up on 
to itseif at such a s as to prevent it becoming slack, the friction of the 
yarn on the surface of the bell causing it to lag behind the bobbin, when 
it is sufficiently slack to be able to do so. To distribute the yarn properly on 
the bobbin or tube, the bobbin or tube rests on a board which rises and 
falls, so as to cause the bobbin or tube to slide longitudinally on the stem 
which carries it. The board is actuated by a suit cam surface. And 
in order that as the bobbin or tube becomes more and more nearly full, the 
yarn may be laid on to it progressively nearer and nearer to its upper end ; 
the cam surface itse!f is caused to rise continually from the time when an 
empty bobbin or tube is placed on it until the same is taken off full. 
966. S. CuzeTHaM, Manchester, ‘* Cop tubes.” —Dated \7th April, 1860. 

The patentee claims, Firstly, forming slots in cop tubes for the purpose of 
allowing the skewer spring to press upon the top, and of balancing the 
tube whilst in the process of formation. Secondly, securing cop tubes upon 
the skewer by means of a pin entering a hole conveniently disposed for the 
purpose. 

968. C. pe Jonen, Lautenbach, France, “‘ Mounting the needles, points, and 
guides used in knitting and lace machinery.”—Dated 17th April, 1860. 

This invention refers to a previous patent, dated 18th October, 1859 (No. 
2383). Since applying for this patent the inventor has found that the 
Foam protected under such application, whereby he is enabled to secure 

rmly in position the pins of gills or combs, is equally applicable to the 
mounting of the bearded needles of knitting machinery, and the guides of 
knitting and lace machinery, as also the points of lace machinery. Thus, 
for securing, for example, the needles in their beers, he provides a me 
plate, in the face of which, and near one edge thereof, he forms a row of 
notches or ves to receive the heads of a row of needles, which are to be 
arranged at equal distances apart, whether parallel to each other or 
arranged radially. These needles, when placed in the recesses, he secures 
by means of a clamp, and they are then ready for insertion into the bar 
which is permanently to receive them, This bar he makes of a trough 
by preference, and fills the trough with easily fusible metal, or suitable 
binding cement, and brings the same in a molten or liquid state. He then 
applies the clamp to the inserting the stems of the needles in the 
molten metal or liquid cement, and, having withdrawn the means of keep- 
ing the metal or cement heated, allows it to set, when the needles will 
firmly united to the bar.—Not proceeded with. 








Ciass 4.—AGRICULTURE, 
Including Agricultural es —_ Implements, Flour 
» Hc. 


1062. G. Aazr, 4 Norfolk, “‘ Apparatus for breaking up or openi 
and. Dated Th here 1860. aie need 
In connection with a series of prongs or tecth applied in rings, and 
adapted to penetrate, and thereby break up the — i hg. land, the 
P ‘tee, ding to i ition, loys revolvin, adapted to 
cut into the soil in front of the prongs. The invention eaten also, to the 
application of other statio: cut! between the rings of prongs 
or teeth, so as further to cut the surface of the land, and facilitate the sepa- 
ration of the lumps of earth. Also to the application of clearing plates to 
the sides of the prongs, or between the respective rings, and extended by 
preference from about underneath the centre of motion of the rings of 
prongs, backwards, in order to facilitate the clearing of the earth ) and 
such prongs, 








Ciass 6.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 
1021. J. Bropig, Fifeshire, N.B., ‘ Latches and bolts employed in locks, dc.” 
—Dated 2th April, 1860. 

This invention is intended to accomplish the two objects which are more 
especially to be desired in ail fastenings, that is to say, fastening easily and 
holding securely. The First part of the invention is intended to facilitate 
the operation of fastening, and is more particularly applicable to latches, 
that is to say, to fastenings which are connected with handles, though it 
may also be applied to bolts, that is, to fastenings which are acted on by 
keys. The Second part of the invention is intended to combine,security of 
holding with compactness of form, and is more particularly applicable to 
bolts, through it may also be connected with latches, The two parts of the 
invention may be employed separately, but, in many cases, a combination 
of both will be required. The part of the invention, called the “ latch 
catch,” consists in the ane and more particularly in the com- 
bination of two liarities of construction. In the first place, in addition 
to the } the inventor employs a catch, which has an inde lent motion 
of its own, so that it can be pushed aside and allow the door to be shut 
without moving the latch. At the same time it is so connected with the 
latch that, on moving the latch, the catch is loosened from its hold, and 
allows the door to be opened. One end of this catch is affixed either to the 
door or to the door post, as the case may require, by means of a pin, a 
—_ or flexible spring on which it moves. The other end moves freely. 

hen the door is being shut, the movable end is lifted up or pushed aside 
by coming into contact with a keeper, or check, or some projection. This 
keeper is connected with the door when the catch is fastened to the door 
post, and is connected with the door post when the catch is affixed to the 
door. This keeper or check is so formed that, when the door is completely 
closed, the catch being acted on either by its own weight or by a spring, 
falls in behind the keeper, and, by taking hold of it, makes the fastening 
secure. When the door is to be opened, the latch is moved, by the 
handle, and being made to act on the catch, loosens it from its hold, and 
permits the door to be opened. In the second place, he encloses that end 
of the catch by which it is affixed either to the door or to the door-post, 
as the case may be, with a protecting plate of metal, while the other or 
—— end is left — — of = — which the 

inventor proposes to the “ cate! t,” judes two pecu- 
liarities of cxastrantion. In the first piace, bee attaches to the lock A a4 
more catches or tumblers which fit into a keeper connected with a bolt. 
This keeper consists of a piece or pieces of metal, and has two arms or pro- 
as pe, the ends of which come near to each other. The keeper is 
ri or otherwise fastened to the bolt, or the bolt and keeper are made 
all of one . The catch or tumbler consists of a small bar or 
metal, which moves on a pin attached to the lock. One end of 

is made of such a size that, while it enters easily between the arms of the 
keeper, it, at the same time, fills up very nearly the entire space left between 
them. This keeper and catch are so placed in regard to each other that, 
when the bolt is out for the purpose of locking the door, drawer, 
or lid which it is intended to fasten, the catch is drawn out from between 
the of to a side, either by the action of a 
t. bolt, therefore, cannot be drawn back 
ito such a position that it enters again bet 


arc, which to the circle described vrs 
key. Fae So bey bp terned comet, Pie be bee etn 
catch into proper position before 
the bolt. The more numerous the catches are, the greater securit will be 
ven to the lock. Hetsnes ano out ta the Lewpen, Sad 
are made at the end of the catch, in aaa ag bolt 
back without employing the key. The second 


in 3 
the following that is to :—Instead of forming the 
common! ctised, the i ters to form each oe 
-frame, 


sash-frame at one side thereof, so as to inwards, thus enabling the 
window to be cleaned from the inside of the room, and by these means 
avoiding the risk of accident to human life; or the movable hinged part of 
the sash-frame may be formed of two parts, and each hinged to the outer 
frame, similar to a French casement, and both the upper and lower sashes 
may be thus fitted, or one or other of them.—Not proceeded with, 


1040. X. TanTE, Rue de l'Union, and W. Toovey, Rue de la Pompe, Brussels, 
«Pioorings ‘and roofings, and other parts of buildings.” —Dated 25h April, 


The object of these improvements is to obtain lightness and strength in 
the construction of Fay of a and other structures, and to render 
such parts of buildings fireproof. For these purposes are formed eight 
framings of wrought metal, which are covered on the u , and, if desired, 
on Galouer side with plates of sheet metal, the whole being united together 
by nuts or screws, or other suitable bolts. When for floorings, the — 
surface of these constructions may be covered with wood, or any other 
suitable material, and the under surface with lath and plaster, or any other 
suitable material to form a ceiling. Sometimes the surfaces are formed by 
means of plates laid in angular ch Is, an cted together across the 
upper pod lower angles by transverse straps or plates, or by the aid of 
blocks of wood when for roofing. The invention cannot be deseril 
without reference to the drawings. 


1067. E. ~ — Old Jewry-chambers, London, “ Open five-places.” —Dated 
26th il, 1860. 

This invention consists in placing above the fuel in the fire-place, at some 
short distance from the upper surface of the fuel, a partition closed all round 
except just where a narrow slit or opening is left to act as the flue, and for 
the escape of the products of combination. The partition is made pref 
of a fire-clay slab or brick, but other materials can be used, and it is placed 
either in a horizontal line, or at an angle. The effect of in ug this 
partition, instead of leaving the chimney entirely open, as usually done, is, 
that no heat is radiated up the chimney from the upper surface of the 
ignited fuel ; the partition Rescuing hot, reflects its heat upon the fresh 
fuel, aiding thereby its ignition and the ing of its smoke, and serving 
to deflect or reflect the heat into the apartment, That part of the fireplace 
which is commonly left open, namely, that above the a is, under this 
invention, cl above the point where the tion is fixed; but this 
closed part is made to subserve the pu of a reflector of the heat into 
the apartment, by its becoming heated through the flue running imme- 
diately behind it.—Not proceeded with. 


1048. W. Bats, Wolverhampton, ‘‘ Attaching knobs to spindles of doors.” —~ 
Dated 26th April, 1860, 

This invention eomslete in a new and peculiar method of connecting and 
attaching the spindles to the knobs of locks and latches, so as to permit of 
their being used with doors of as. _~ be y= thickness, which the 

tentee accomplishes by prov a series of ho! 
Inch apart, through one of which a screw is passed from side to side of the 
neck of the knob. By this means he obtains a rough adj 
length of spindle. At the opposite end of the —_ he provides another 
set of holes, but only one-sixteenth of an inch, or less, apart, and by 

the other knob, by means of a similar screw passed thro one of 
the closer placed holes, he is enabled to correctly adjust the length of 
spindle as required. 
1052. W. Soesauat, Bast Gr-enwich, “ Iron roofs and bridges.” —Dated 2th 
April, 1860. 

mitt invention relates, Firstly, to a mode of applying rods which are sub- 
ected in the building of the roofs or bridges to strain, so that their 
ull cross section shall be available for the support or stiffening of the 
structure. To effect this object the patentee avoids the use of 
bolt holes in the tie beam to secure the rods in position, and employs 
in lieu of bolts, or such like fastenings, a tie or coupling of con- 
struction, which may be made comgeneaes where great variations of 
temperature render the same desirable, The tie beam rods he forms with 
rounded shoulders at their coupling ends, and he causes the rods to be 
coupled to — sufficiently to allow of the improved fastening being 
inserted between them. An extension of time for the final specifica- 
tion of this invention has been petitioned for. 





z. 











Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shells, Gunpowder, Imple- 
ments of War or for Defences, Carriages, §c. 
1018. L. Oxtarn, Cheviré Leronge, France, “ Improvements in breech-loading 
‘firearms, and in their cartridges.” —Dated 2ath April, 1860. 
The object of these improvements is, not only to simplify the construc- 
tion and increase the range of fire-arms while insuring their precision, but 
also to enable the sportsman, traveller, or soldier to make his own 


one, two, or more barrels. which must enter th 
of the barrel and complete the actual breech, must be solidly fixed, and 
at their w small tongue, intended to close the passage of the 
nipple or pro; ion on the . Secondly, he furms at the bottom of 
the barrel, by boring, a place in which to lodge the cartri and he afver- 
wards makes a no’ 
ya 


idge, 
at the extreme and uw) : edn Md + 
nipple or projection of the . Th , he prov! e, 
po a of a the barrel f sufficientiy to allow the cartridge to be 
Simoulty at its extreme end, Fourthly, by a hinged stop 
and consolidates, as if they were one 
is to say, the barrel and the pier 
at its extremity. In the case of revol- 
vers, the piece towards which the extremity of each barrel will bear and 
rest, is so arranged as to permit the whole of the barrels to turn. The cart- 
ridges are essentially composed of two parts, the oue of copper, or other 
itabl tal, destined tojreceive the powder, the om, ens the nipple; and 
the other of paper, destined to receive and envelop shot ; but when ball 
is used lor is 'y, and it will suffice to 
the metal cup or breech. 


es, 
e fire-arm, 








Sap ates past, onp, e ah 4 “a 
small cylindrical tube, closed at t ttom, linder ng enlarged 
~ oe ~ of the cartridge and the 


at its upper inner to retain the paper part 
ball. At the nk a ome space is reserved to receive the cap, which is 
fitted by the finger or pincers for that purpose. To the ni ‘Gay 4 
a notch, is fitted (outside the breech or cup of the , but set at ite 
upper ) a small iron or steel p w ey ty Oe ae 
descends into the groove in the the piece nst which the 
barrel rests, so that at each blow of the hammer the 

ttached to the append and, on opening 
forward the barrel, it may be withdrawn from it. 
cartridge is here but an accessory, and be made 
Not proceeded with. 





Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Uj , Ornaments, Musical Instru- 
4 ee M Articles of Dress, ec. 
1003, E. Perron and W. F. Barno, Birmingham, “ Metallic bedsteads.”— 
Dated 2st April, 1860. 


This es consists ina new mated ot a tortor ond outs sy 
together, in fixing supporting the w 0] 

and curtain rods, and which also tend to tain the head pillars 

upright. Hitherto the tester and rods have been weakened by 


supports, such as studs, to receive the 
have to be formed with eyes or other | 





order that the catch may be brought into this 





ports, Where the su 








THE ENGINEER. 


Nov. 9, 1860. 











Camberwell New-road, ‘‘ Boots, shoes, and 
mn and use of metal, vg tye 





may be formed of any of the materials usually employed for the purpose ; 
but when made of cloth, or other material not su ntly waterproof, he 
a apg o lini: — the outer material ne intermediate wy J “ 
o or , Or materfal, to render it waterproof. ou 
side surface of the metal bottom may, if desired, be covered with leather, 
| ae gg or other material by rivetting or otherwise affixing the same 
reto. The metal for the bottom plate must be of such kind thickness 
as will best suit the substance of the article to which it is to be applied, and 
should be sufficiently elastic to allow of the bend of the foot in walking. 
1085. ©. Muvast, St. James's-terrace, Kentish-town, London, ‘‘ Improvements in 
pe] stools sane ag and in stands for supporting music books,” — 
One feature of this invention consists in so constructing the said stools, 
seats, and stands, that their mere use, or in other words, the weight of the 
sitter or object intended to be placed on them, shall maintain or hold t! 
from becoming unintentionally turned round after being adjusted for height, 
and that the wear of the parts which cause or effect the rising and falling 
motion shall not necessarily destroy the steadiness or firmness between 
their upper and lower portions, And another feature of the invention is 
the manufacture of folding music desks or book-rests for pianofortes, and 
more especially for pianofortes of small size, which have a very limited 
space between the ‘‘ fall” (or cover over the key-board), and the key-board 
If, in such manner as to obtain such desks or rests of larger and more 
convenient divisions (than, if constructed in the ordinary manner, could be 
folded within such limited space) by constructing them so as to fold down 
in two separate halves or portions, one falling to the right, and thé other to 


Ciass 10,—MISCELLANEOUS, 
Including all Patents not found under the preceding heads. 
843. R. A. bg me Fleet-street, London, ‘‘ Buttons.”"—A communication.— 


860. 
This invention consists in forming buttons of two , as hi ex- 
plained, in such manner that they can be attached to cloth, Lessee igh 


other material without sewing. Aeeens to the first 
of the button tg attached, is intended to be visible, or the 
Bast consists of a disc or plate of any a ey} — 
material, the central of which is concave or cup and is open ai 
bottom. The other ee aia of a hollow conical or cylindrical tube of 
metal, with a projecting flange at bottom. To secure the button, the end 
of the conical or cylindrical ays is placed Cerone a hole formed in the 
material to which the button is to be attached, and inserted in the concave 
part of the first-named plate; the top of the conical or cylindrical 
tube are then open and burred down upon the inside of the cup- 
shaped or concave part of the button proper. According to the second 
arrangement, the Caen peepee is formed with a hollow bp ong del parallel 
tube, which is continued down from the concave part of the disc or plate. 
The second part consists of a flat disc with a hole through the centre. To 
secure the button the tube is passed through the material, the flat disc 
laced over the tube, the tube pressed ppen, and the thereof burred 
lown on the disc, and the material will then be held between the cup part 
of the button proper and the flat disc. 
883. H. L. Hatt, Upper Bedford-place, London, ‘* Manufacture of india- 
rubber cloth, japanned, and leather c ."——Dated 9th April, 1860. 
This invention relates to animproved system or mode of applying colours, 
varnishes, and sizes to india-rubber cloths, and japanned and leather cloth 
, in the process of their manufacture. A ding to this in ion it 
proposed to employ a revolving surface for applying the material to the 
fabric or cloth, such revolving s being in the form of an endless band, 
or consisting simply of suitable rollers kept constantly supplied with 
material from a trough or vessel. 


884. C. Spryz, New Bond-street, London, “ Disengaging hook.”—Dated 9th 
April, 1860. 


This invention consists in ing one end of a piece of iron, or other 
itabl bst of which the hook is to be made, through the lower end 








the left, and the two parts, when unfolded or raised and placed ther, or 
near to each other, constituting the desired larger or more convenient desk 
or rest for the support of the music book. And in connection with this 
improvement may also be introduced a further improvement, which con- 
sists in constructing candle stands for pianofortes or other jnstruments with 
asliding adjustment, for placing them nearer to or further from the music 
book or the desk or rest for the same. 
1041. Be. Seacen, Ipswich, ‘ Boots and shoes.”— Dated 25th April, 1860, 

This invention consists in a mode of forming and applying soles and heels 
to bouts and shoes, when using plastic matters, such as gutta-percha - 

} 1 Ided an 


of a bar attached to the tackle, and it turns on a pivot at this point. This 
piece of iron is to be bent upwards. Within the bend the ring or hook 
attached to the object to be raised, or lowered, or drawn, is placed ; while 
this hook is turned upwards the object is secured, but when made to turn 
on the pivot, the object will be disen; To the end of that part of the 
hook which passes through the bar is placed a lever, rod, or other suitable 
contrivance, by which a rotatory motion is given to the hook working on 
the pivot, so thet by using this rod as a lever, the hook is turned, which will 
thus disengage the object required to be raised, lowered, or drawn.—Not 





india-rubber, whereby such plastic matters are si ly 

applied to the boot or shoe, For this purpose the upper of a boot or shoe, 

with an insole, are placed on a last, an ames plates are 
placed over the upper so as to cover that part of the upper above where the 
sole and heel are to be moulded, and leave exposed those portions to which 
the sole and heel are to be made to adhere ; these parts are cemented, and 
the composition, in a plastic state, moulded and pressed on to them. 

1053. J. H. Jounson, Lincoln’s-inn-flelds, London, ‘* Improvements in portable 
bedsteads, and in the mattresses to be used therewith.”—A communication. 
—Dated 26th April, 1360. 

This invention relates to a 
rtable or folding bedsteads, r iF » 
news, and also to a peculiar form of mattress to be therewith. 

According to this invention it is proposed to construct a bedstead of a 

number of separate frames or compartments, which are each made narrower 

than the other towards the foot, and are connected ther by pin-joints 
or other convenient form of hinge, so that the whole of the compartments 
may be folded one inside another, and inclosed within an ordinary sized 
trunk or box, to one side of which the compartment nearest the head is 
inted, Each of these compartments or frames is covered with a separate 
ick, so that when opened out a suitable support is afforded to the ; 
this mattress is also made in several compartments, agreeing in length and 
dota = ro 


arrangement of 


peculiar construction and 
itable for hospitals, camps, or long 








857. J. ScHLOss, Cannon-street, London, “‘ Plug for smoking pipes.” —Dated 3rd 
April, 1860. 


The patentee constructs this plug by preference of meerscliaum, or other 
suitable clay, in the form of an inverted cone, or in the form to correspond 
with the inside of the bottom of the bowl of the pipe. The top of the plug, 
that is to say, that part which is uppermost when in the bow, is flat, and is 
perforated from the top downw: with one or more holes or apertures; 
the bottom of the plug is hollow or concave, the plug resting at bottom on 
the edges only; a lateral hole or holes is or are bored or formed through 
the lower part of the plug, which, when the plug is in the bowl, correspond 
or come in line with the passage leading to the mouth of the smoker. 
Sometimes he place a piece of sponge or animal or vegetable charcoal in the 
hollow at the bottom of the plug. 

865. W. F. Brown, Westgate-street, Gloucester, and W. JEFFERY, Eustgate- 
street, Gloucester, ‘* Securing brooches and such like articles.” —Dated 5th 
April, 1860. : 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

868. W. Levcuars, Piccadilly, London, “ Portable ink holders and match 


boxes.” —Dated 5th April, 1860. 
ims di ing with the thumb springs in ordinary use 





width with the compartments or frames of the b . q y, 
tapering in width towards the foot; the pillow is supported upon an 
inclined frame placed in the top of the containing box, which forms in 
iteelf the head of the bedstead, and is large enough to inclose not only the 
bedstead, but the pillow and mattress, with the requisite bedding. A top 
and — is fitted to the box when packed so as to effectually inclose its 
contents, 


1067. H. 8. Rosszr, v= London, “‘ Sole to be worn im boots and 
shoes.” —Dated 27th April, 1860. 

This invention consists in constructing a sole in which are embedded, or 
otherwise applied, two series of rows of metals, relatively electro-positive 
and negative. The patentee constructs the body of the sole of gutta-percha, 
hardened rubber, or other suitable material, and prefers to embed therein 
strips of copper and zine, or silver and zinc, so that the metal may be flush 
with the surface of the waterproof body. In some cases he covers the body 
with a lining of cotton, silk, or other material with perforations over the 
metal strips, 





Crass 8.—CHEMICAL, 


Special Chemical and Pharmaceutical Preparations, Fuel 

ighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

973. } > Seeaee, Size-lane, London, ‘‘ Washing rags, d&c."—Dated 18th 


pril, +. 
This invention consists in the introduction of a roller having one or more 
es ati ed into washing machines used for washing rags, pulp, or 
other fibrous materials, in the manufacture of paper, which roller the 
inventor disposes immediately above the perforated bottom of those 
machines, and communicates motion thereto by a suitable spindle. This 
application of brush roller facilitates and i the op » ani 
pane tne the pulp can be washed sufficiently clean and pure for bleaching 
and ing into writing and printing papers.— Not proceeded with, 
982. B. Hansen and R. I. Haraway, Leadenhall-street, London, “ Substi- 
tute for butter.” — Dated 19th April, 1860. 

The ingredients employed according to this invention are the fat of mea 
butter, and oil, in the proportion of about eight parts of fat, four o 
butter, and one part of oil, The fat, being first divested of strings or 
ligatures, is mixed with the butter and oilin a cold state, and, if desirable, 
salt added thereto.— Not proceeded with. 
oe Ze Epeswortu, Liverpool, ‘‘ Heating fluids.”"—Dared 19th April, 

For the of this invention the inventor employs a coil of metal 

ipe, enclosed within a case or shell of some non-conducting substance. 

neath the metal coil is placed a metal case, divided into two compart- 
ments by a@ partition; into the upper compartment coal gas is admitted, 
and it escapes by holes in the metal cover. Into the lower compartment of 
the case air is forced by bellows or other suitable blowing apparatus, and it 
passes from this compartment by tubes or passages fitted into the partition ; 
these tubes or passages are equal in number to the holes in the cover of the 
case, and they up through these holes to the level of the upper surface 
of the leaving spaces around each of them for the of gas. 
ft in the cover a jet of passes, having an air jet in 
its interior, and when these jets are infl great heat is produced.—Not 
proceeded with. 
987. W, H. Kiseston, Bandon, Cork, “ Distillation of coals.”—A communi- 
cation.— Dated 20th April, 1860. 

The object of this invention is to obtain by a simple and improved method 
a lect carbonisation of coal, that is to say, free from all its tarry and 
volatile substances, and also an actual distillation by collecting each of 

substances separately by means of an apparatus placed over the oven. 
This apparatus is so constructed as to yield besides coke, essences, oils, 
and even coal black, or smoke black, so that no substance is lost 
process of coking. —Not proceeded with. 


Crass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro- Magnetic Apparat 
Electrical Apparatus, Galvanic Batteries, fe. 
10056. W. Buckwstu, Greenwich, o~, dent oak recording, or printing 


Includi: 
and 





’ 
n the 





telegraphic appa: ee q 

To ensure a certain relative proportion in the length of the dots and 
strokes that form the letters of the telegraphic alphabet, and of the inter- 
vening spaces of the group, as well as the length of the spaces that separate 
the consecutive letters from each other that form words, and the spaces 
between the consecutive words of a t the patent 





raphy, or now used by tolegraphieie and to 
employ this type for actuating the signalling lever. The type may either 
be set up in @ line, in a composing stick, or placed helically around a 


linder. In either case the type is to traverse so as to actuate the 
it breaker, and send currents through the line wire of such duration 
and at such ensure an accurate record of the 


as 
. The letters or 8 recorded by this 
recei t wilt be so sad tpased to tec clateakts 
all points (as respects proportion) of the type employed, thereby removing 
fy liability of error in the reading of telegram or transmitted in- 





The tee claims M4 
as applied to the front of ink holders and match boxes, and using instead 
thereof suitable springs, spring catches, or other mechanical contrivance on 
the upper part of such boxes as described. 








Pickina Ore py Exvectro-MaGnetism. — Professor Burci, of 
the Institute of Superior Studies at Florence, director of the iron 
and copper mines of Traversella, in Piedmont, and one of the most 
distinguished geologists and mining engineers of Italy, has just 
published a highly interesting account of the mines above alluded 
to, containing a description of a new process for separating copper 
ore from iron ore, invented by M. Sella, an engineer well known to 
the scientific world by his “ Studies on the Mineralogy of Sardinia.” 
The mines of Traversella have been in activity from a yery remote 

riod, it being believed that they were first worked under the 

wer Empire. The horizontal development of their galleries 
kilometres, or 47 English miles, and they belong to 


measures 7: 
hev. Riccardi di Netro, remark- 


different proprietors, one of whom, d 
ing that the iron ore obtained was intetaaied with a considerable 
proportion of copper pyrites, requested M. Sella, in 1854, to examine 
whether copper might not be extracted as well as iron. After much 
aitention to the subject M. Sella declared that the copper pyrites 
were much too thinly disseminated among the magnetite, or 
magnetic iron ore, to be profitably separated by the common pro- 
cess of picking; that the specific gravity of the two ores was so 
nearly alike, that they could hardly be separated by washing; and, 
lastly, that, owing to the high price of combustibles, the chemical 
affinities of copper and iron could not be turned to advantage. At 
length, however, M. Sella hit upon a plan which has been crowned 
with complete success. We have several times had occasion to 
describe electro-magnetic machines, the great principle of which, 
our readers will recollect, consists in this: that a bar of soft iron can 
be temporarily magnetised by an electric current, and be made to 
lose its magnetic power instantly by the cessation of the current. 
M. Sella had recourse to this principle, and invented an apparatus, 
consisting of a wheel provided with fifty-four electro-magnets, 
which being turned over the ore, previously triturated by stampers. 
attract, when magnetised, all the magnetite, which they let fall 
elsewhere on losing their magnetism. By this highly ingenious 
method all the copper pyrites, which, of course, cannot be attracted, 
is duly separated, at a very small cost, from the iron ore, among 
which it was previously as good as lost. 

Promotions oF ENGINEERS AT WHITEHALL.—The vacancycaused 
by the death of Mr. Hughes, of the steam department of the navy, 
Whitehall, has been given, we are happy to say, to Mr. James 
Wright, late chief draughtsman in Mr. Lloyd’s office—now Mr. 
Lloyd’s assistant. Mr. Wright was brought up at the Dundee 
Factory ; after leaving this he was for some time in Messrs. J. Penn 
and Son’s establishment; he entered the Government service, in 
February, 1845, in the factory at Woolwich Dockyard, where he was 
soon transferred from the fitting shop to the drawing office. He 
there became known to Mr. Lloyd, who selected him for one of his 
staff when the steam department was established at Somerset House, 
in April 1847. In November of that year, the late Mr. Hughes 
becoming assistant to Mr. Lloyd, Mr. Wright was made chief 
draughtsman. Whilst acting in that capacity he was deputed to 
witness and report upon several series of experiments, among 
others, those which were made to test Mr. Wethered’s system of 
superheating steam. His services on all such occasions justified the 
confidence placed in him. When Mr. Hughes was absent on ser- 
vice, Mr. Wright had to perform various parts of his duties, and 
always acquitted himself with credit. As a workman, he was sur- 

assed by very few; as a draughtsman, his abilities are of the 
bi hest order; and there is or reason to believe that the service 
will benefit rather than lose by his succeeding Mr. Hughes; for to 
that gentleman's yrentent knowledge Mr. Wright will add a large 
acquaintance with mathematics in all its branches. Like Mr. 
Hughes, he will carry to the oflice the fruits of a life of study of 
works connected with his profession. Mr. Wright’s place has been 
filled, we are glad to say, by Mr. J. Simon Holland, who is in ever 
way qualified, and more than qualified, for the post. Mr. Holland's 
abilities are known to our readers, as he has often contributed 
yaluable articles to our columns. Appointments have seldom been 
made sv beneficially to the service, and so generally satisfactory, as 
those lately conferred on Mr. J. Wright, Mr. J. S. Holland, and Mr. 
Charles Munday, the latter of whom is | pened from the Drawing 
ag at Keyham-yard, to the second draughtsman’s vacancy in 
Mr. Lloyd's office. Mr. Munday was apprenticed at the factory at 
Woolwich, and is a clever draughtsman.— Mechanics’ Magazine. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


YesTeRpay iv BramincusmM—Bwooms ror Frasce Acain—Pic-120n TRaDE 
—Tue TREATY AND THE Iron TaapE—TueE Binmincuam DePuraTion To 
Panis: Their Report: An Interesting Document: The Good Faith of France: 
The Commissioners accept Birmingham Terms: Articles of Wrought and Cast~ 
tron together: Steeled Tools: Tribute to Mr. Cobden—Coau Trape—Tae 
Waste Gases or Biast Furnaces ; An Invention to Save South Stafford- 
shire—£70,000 a-year—AnoTHeR INVENTION ; One for Economising Fuel 
in Blast Furnaces—Tuoe GenesaL Manvracturnine TraDes OF THE 
District: Jmproved—APPEAL FOR AID To THE BinmincHaM CHAMBER OF 
Commence—StTReeT OmNisus WAYs TO BE TESTED IN BIRMINGHAM— 
Fostuer Particutars Jn re “Tue Tarirr”—Mr, WaGNeR AND THE 
“Tuwes;” The Paris Letter of the “ Economist: Circular of the Director 
General of French Customs, 


MARKED quietude prevailed in Birmingham yesterday, and in 
Wolverhampton the day before. The reports were to the effect that 
the malleable iron houses who send out a good article continue 
tolerably well supplied with orders; and that the demand for 
heavy descriptions, such as ships’ plates and for engineering 
operations, is even better than usual. There have been inquiries 
through Liverpool respecting the terms on which blooms can be 
supplied from this district in quantities extraordinarily large. 
Blooms, it will be remembered, is iron in the stage in which the French 
manufacturers are desirous of producing it for further manipulation. 
The greater portion of the iron shipped from this district goes 
through Liverpool. The pig makers are quiet; the demand is under 
the rate of production, and prices are therefore very low, whilst 
the best stone and coal, with the price of labour, remain high. 
Much interest continues to be felt in the probable working of the 
French Tariff. Messrs. Wagner and Fletcher, the deputation from the 
Birmingham Chamber of Commerce to Paris, have just presented to 
that body their report upon their second visit—the one purporting to 
be the final fixing of the rates of duty. The confidence of Messrs. 
Wagner and Fletcher in the strict honesty of purpose of the French 
in connection with the Treaty is now expressed at a most timely 
juncture, and should receive its due weight. The deputation say :— 
“With regard to the rates of duties levied upon the manufactures 
of our town and neighbourhood, we have the following remarks to 
offer :—It became first of all necessary, in order to establish specific 
duties, which had to bear a certain proportion to the values of the 
articles, that the prices should be fixed and agreed upon, and such 
prices had to be at so much per lb., cwt., andten. We have already 
stated that we re such a list of prices of our principal articles 
to the Conseil Supérieur, and on our second arrival at Paris we had 
the satisfaction of learning that our quotations had been accepted by 
the French Commissioners, and had been acted upon by the joint 
Commissioners, to the exclusion of any French price list, or of any 
other valuations of any kind whatever. We think that a better 
proof of a sincere desire on the part of the French Commissioners to 
carry out the intentions of the Treaty of Commerce could scarcely 
have been given; in fact, it corresponded with all they did and said 
ever since we met them. Had a duty of 30 per cent. been levied 
upon our own valuation of our manufactures we should then have 
had only what the Treaty of Commerce engaged to give us. We 
think it will easily be perceived that the rates of duties now pub- 
lished show—with but very few exceptions—a result very far from 
the unfavourable prophecies so generally believed in. It will appear 
on the face of the published French tariff that the duties levied on 
the manufactures of iron are not so favourable to us as those fixed 
for articles made of other metals; yet, taking the tariff as a whole, 
we think that it cannot be viewed in any other light but that a 
great step has been made by France towards free trade. Where 
total prohibition formerly seemed in the French tariff to be a rule, 
we now find rates of duties, in general, equally as favourable as any 
tariff contains, and in many instances the French tariff is even far 
more favourable. Comparing the new French tariff with the 
tariffs in force in Russia, Spain, America, the Zollverein, and even in 
some of our own colonies, we can only wish that these countries might 
adopt an equally liberal tariff as far as our iron and metal manufactures 
are concerned. In fact, taking it as a whole, there is but the Dutch 
tariff which is lower for articles of metal manufacture than the new 
French tariff. The prohibition system in England was first modified 
about 1822, and it took more than twenty-five years before we 
arrived at a tariff where 10 per cent. ad valorem figured at all as an 
import duty, and a specific oe of 10s. per cwt. on brass a 
rate precisely the same as the French tariff now gives us. If, with 
the new French tariff, a first step from total prohibition is made 
which proves to be equal in many instances to our twenty-five years 
progress in free trade, surely there is good ground for satisfaction 
and certainly substantial proof that the French Government is not 
only desirous of seeing a good trade springing up between the two 
countries, but that it also does all it can do to promote it. We have 
before observed that on iron manufactures the duty is less favourable 
than on manufactures from other metals. It would be difficult to 
describe the very powerful monopoly rng | in France with regard 
to iron; it is, in fact, the great monopoly in French commerce. ‘The 
interest in the manufacture of other metals is small, but multifarious. 
These small monopolies and interests receive by this new French 
tariff so severe a blow, so far as undue protection is concerned, that 
it would be quite a wonder, and certainly an exception to the general 
rule, if these many small injured monopolies did not combine to- 
gether in order to bring down to their level of decayed monopoly 
the larger and more powerful iron monopoly. With the rate of 
duty on iron bars of 7f. per 100 kilogrammes, as stipulated in the 
treaty itself, we could not, of course, expect or argue in favour of 
a duty of the same rate being put upon an article made of bar or 
other iron. We noticed, however, that the French Commissioners 
did not so much insist upon a protective duty on the labour which 
| have been bestowed upon an article, as upon the consumption of 
coal necessary to the making of an article, and which coal, they ar- 
gue, was much cheaper with us then in France. We think, however, 
that the ditference of value between the iron and the article manufac- 
tured from iron has been very fairly considered, and the proportionate 
duty fixed with much more liberality than our manufacturers and 
others were hitherto inclined to give the French Commission and 
their own Commission credit for. We will now refer to some details 
of the rates of duties enumerated in the tariff. As we mentioned 
before, the duties on wrought-iron having already been fixed at the 
high rate (high only in comparison with other rates of duties o 
the new tariti), our endeavours were directed to such articles a 
were not wholly composed of wrought-iron, but were made 0, 
wrought and cast-iron (having especial reference to our grates 
fenders, hollow-ware, &c., manufactures), the published tariff shows 
that the ‘‘half-way ” standard has here, and in general all through, 
been adopted, excepting in the case of machinery, a minuter classi- 
fication of articles containing 60 or 80 per cent. of one or the other 
kind of iron having been pee | opposed by us. Therefore an 
article being made of more than half of its weight of cast-iron will 
come under the class of cast-iron manufactures; and the same rule 
applies to articles mostly consisting of wrought-iron. The same 
p » sonnel at applies to wrought-iron articles. ‘The classification and 
valuation of tools was undertaken by the Sheffield deputation, but as 
we could not find that a distinction had been made between tools made 
entirely of steel (rated at 40f.), we proposed and succeeded in 
having another class in the taritl for tools of iron tipped with steel 
(steeled tools), which class pays only 18f. per 100k. Here, again, 
as in the case of cast and wrought-iron mixed goods, the proportions 
must not exceed half of the kint of material for which the article is de- 
clared. Before closing this report, we think it our duty to caution our 
manufacturers against the belief that it will be easy for them to 
compete with the French. ‘Though, perhaps, the French, in a great 
many instances, are not so far adyanced in the arts of manufacturing 
as the English artisan may be, the French workmen are very quick 
learners.” The deputation regard the tariff, so far as pu lished, 
“highly satisfactory.” They conclude with a tribute of unqualified 
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, “but Mr, Cobden’s 


raise . Cobden. “ Nothing,” they . 
ee tem and marvellous coun not to omit or over- 
look the smallest thing the many matters of the highest im- 
portance—nothing, in short, but Mr. 's skill and experience 
could have ensured to us a tariff such as we have now before us. 
Ever willing and ever ready to hear what we had to say upon ever 
go minor a point, our work with the English commission became & 
pleasure through the certainty of success which was before us. 

We have to rt increased briskness in the coal trade, the 
demand for hou d — together with the greater inquiries 
for the various works in the district, has given the trade a further 
impetus. Prices are firm; best, 11s.; common, 9s. ; lumps, 7s. 6d. ; 
and fine slack, 2s. 6d. per ton at the wharves west of Dudley ; on the 
east side they range from 6d. to 1s. per ton higher. The demand for 
ironstone of native produce is , and our last quotations well 
maintained. The labour market is brisk, and the gloom which hung 
over the district and incidentally referred to last week is happily 
passing away, and the future looks more cheering. 

An apparatus for economising the fuel used in blast furnaces has 
recently been brought out and patented by Mr. John Broad, of Wol- 
verhampton. The invention is in practical operation in the Ulver- 
ton district, and will soon beso in South Staffordshire. Its advan- 
tages consist mainly in enabling blast furnace proprietors to work 
up to the greatest advantage the smallest particles of charcoal that 
can be secured by a very fine sieve. The apparatus is simple in 
construction, may be applied to any blast furnace for a compara- 
tively small sum, and is equally applicable to the numerous fur- 
naces where coke and only are At the discretion of the 
proprietor of the furnaces Mr. Broad uses a peculiar valve, which has 
the effect of entirely preventing explosions of certain descriptions. 

The prevailing impression in regard to the general manufacturing 
trades of Birmingham and Wolverhampton is that there is more 
doing this week than there was last. The improvement, if any, is, 
however, very slight, and must be confined to the home demand. 
At the same time it must be admitted that a week or two ago the 
factors were complaining a good deal; many of those who did so 
now admit that their one b awd have been better filled of late ; 
and, upon a general reyiew of the circumstances likely to affect the 
country trade, the conclusion we arrive at is that, before the end of 
the year, whatever slackness may have prevailed will be made up. 
The money market is undoubtedly a little tighter than it has been, 
but the price of money is not likely to advance to such an extent as 
to check trade other than slightly ; and, in reference to foreign 
affairs, there is apparently less uneasiness, and perbaps, upon the 
whole, there is not very much cause for any. All things considered, 
we look forward to the future of trade with more of hopefulness than 
anxiety. The state of the principal trades appears to be as it was a 
week ago. In many of the winter branches—the lamp and chandelier 
manufacture, for instance—the artisans are not only fully employed, 
but men are wanted. The platers and brassfounders are pretty well 
supplied with orders; the tin-plate workers are in much the same 

ition; and in the hollow ware and tool trades business goes on 
steadily without there being any such pressure as to amount to 
briskness. The pen trade is more active, and the machinists are 
everywhere busy. As we get nearer to Christmas a better demand 
for fancy goods will spring up. The metal market is firm, the 
demand for copper being slightly on the increase. The rolling mills 
are working full time. ; 

An appeal has been made for “extended support to the Birming- 
ham Chamber of Commerce” by means of a circular, which bears 
the signature of the venerable president, Mr. Sp , and of Mr. 
Arthur Ryland, as vice-president. Two hundred and forty members 
subscribe “an income inadequate to the efficient discharge of its 
important duties, nor does it bear a due proportion to the commercial 
and trading districts of this great town.” 

Mr. G. F. Train has obtained from the Birmingham Town Council 
a concession of the right of laying down an omnibus tramway 
through the busy route leading from the corner of New-street to 
Edgbaston. This will be a far more decisive trial of the new system 
than any yet authorised. 

A foolish letter in the Times of Wednesday, which formed the text 
of a still more foolish article in the same paper on Thursday, has 
elicited a letter from Mr. C. H. Wagner, of Birmingham, one of the 
deputation of the Chamber of Commerce of that town, to Paris, to 
confer with the French Commissioners respecting the duties to be 
imposed under the new treaty. Theletter, to which this was a reply, 
was written by “ Mercator.” Mr. Wagner says:—“ The treaty of 
commerce stipulated for a conversion of ad valorem into specific 
duties. ‘Mercator’ seems to have a strong objection to specific 
duties. With others it is different. Before the Commission 
d’Enquéte the Birmingham deputation was asked, ‘Do you con- 
sider specific duties practicable so far as your manufactures are 
concerned?’ and the answer was, ‘ With very few exceptions, 
specific duties are perfectly practicable.’ Again, when the deputa- 
tion was called the second time to Paris to assist in the adjustment 
of the duties, the question was put, “‘ Would you prefer ad valorem 
to specific duties?’ and the answer was, ‘Specific duties for our 
articles are, as a rule, preferable.’ ‘ Mercator’ will now see that he 
ought to be angry more with the deputation sent from here for 
supporting specific duties than with the French Commission for 
carrying out the provisions of the treaty. Of course, the deputation 
is responsible to the council of the Chamber of Commerce for the 
course it has adopted, and has, in a report presented to the council on 
the 21st of June, already explained such course to the satisfaction of 
the Chamber of C ce. ‘Mercator’ quotes the instance of some 
German silver articles having been produced before the President of 
the Board of Trade, and that such articles, though varying from 1s. 
to 14s. per dozen, could not then be properly classified by one of 
the commissioners now at Paris. It was myself who presented 
these articles, and I will produce fifty others, if necessary, varying 
even more in their prices, yet but few persons, and in some instances 
no one, would be able to tell the exact value of these articles without 
destroying and thereby testing the articleitself. But does‘ Mercator’ 
mean to assert that because it is so very difficult to value an article, 
a Customs’ tariff ought to be based upon the greatest possible difti- 
culty—viz., the valuation of the goods? What ‘ Mercator’ means 
when he says that because ‘manufacturers of metal, gilt, silvered 
by the mercurial or electro-plate process, of nickel, allied with 
copper and zinc, and plated manufactures of every description, are 
to pay round 100f. per 100 kilos., there is a broad field left open 
for dispute between the officers and importers,’ I really cannot 
understand, unless he means to blame the French Commission for 
not having put a duty of 100f. upon one, 200f. upon the other, and 
300f. upon the third class of articles. The whole of ‘ Mercator’s’ 
arguments point to the conclusion that he himself could not make up 
his mind as to whether specific or ad valorem duties would be better 
for metal manufactures, and it is, in fact, a great difficulty for an 
one not Rrecteely acquainted with these trades, and whic 
* Mercator ’ eviden M is not. Does ‘ Mercator’ mean to say that 
the new French tariff is less favourable to metal manufacturers than 
the American existing tariff? Does ‘ Mercator’ know, or has he 
ascertained how much per cent. duty the French tariff represents 
upon the average qualities of our hardwares? If he had informed 
himself upon these and other points he could not have written to say 
that the French are not in a hurry when they, instead of giving the 
tariff force on the 1st of January, 1861, let it come into operation on 
the Ist of November, 1860. I believe ‘Mercator ' shares the some- 
what curious idea one hears sometimes expressed, that if there is but 
@ chance for it the French Government is determined to have the 
best of the bargain. Whether the treaty of commerce was a 
masterpiece of diplomacy or not was never the question with me, 
but I considered it civere as a treaty of commerce, and nothing else. 
That the provisions of the treaty— and these provisions are now the 
only things we have to do with—have been carried out by the French 
Commieston in the most liberal spirit, I would fearlessly assert. It 
never has been a question of the rate of duty we will condescend to 
let the French have our manufactures at, but the question was, at 
what rate of duty the French Government would allow our 
prohibited manufactures to be imported into France.” 














The Paris correspondent of the Economist, in his last communica- 
tion from that city, writes:—“On the tariff annexed to the con- 
vention two remarks are n : the first is that the duties on 
iron, cast-iron, and steel, which at the head of it, were fixed 
towards the end of September, and have been actually in full since 
the Ist of October ; the second is that the whole of the remainder of 
the tariff does not come into operation at once, but only as stated in 
Art. 10 of the conyention, that part of it which refers to ‘ refined 
sugars, works in metal, machines, tools, and mechanical instruments 
of every description.’ In execution of the said Art. 10, the French 
Emperor has decreed that the duties on the following articles set 
forth in that tariff shall come into operation from this day, the Ist 
of November :—Copper : Ore, filings, and old broken articles; ditto, 
and brass smelted, in pigs, bars, or plates; rolled or beaten into bars 
or sheets; wire of all sizes, whether polished or not; gilt or silyered, 
beaten, drawn, or rolled, and wire lgid on thread or silk.—Zine : 
Ore, crude, calcined, or pounded, filings, and old broken articles; in 

bars, or plates; rolled.— : Ore and dross of all sorts, 
ngs, and old broken articles; in pigs, bars, or plates; rolled or 
sheet, alloyed with antimony, in pig, and ty old.— Tin : Ore and 
metal in pigs, bars, or plates, filings, and old broken articles; 
alloyed with antimony (Britannia metal), in ingots; pure metal or 
alloyed, beaten or rolled.—Bismuth ; Crude.—Antimony: Ore and 
sulphurated; metal and regulus.—Nickel: Ore and speiss; pure, 
and alloyed with other metals; especially copper or zinc (argentine 
or German silver), in ingots, or pigs; ditto, ditto, rolled or drawn. 
_ anese : Ore.—Arsenic : Metallic.— : Not enumerated.— 
Merat Manuractures: Cast-iron, not turned nor polished: 1st 
Class. Chairs for railway plates, and other castings from the open 
mould. 2nd Class. Cylindrical pipes (straight), rafters, solid 
columns, and gas retorts. 3rd Class. Pots and all other manufac- 
tures not included in the preceding classes; polished or turned; 
tinned, enamelled, or varnished.— Wrought-iron : Ironwares (heavy), 
including framework, pues of frames; knees and girders for ships ; 
ironwork for carts and wagons; hinges, clamps, large bolts, braces, 
and other fastenings of doors and windows, not polished nor turned ; 
ratines (solid), beds, seats, and furniture for gardens and other 
inds, with or without ornaments or adjuncts in cast-iron, steel, or 
copper. (N.B. Axles, springs, and tyres for wheels are not included 
in the above category, but are classed among detached pieces of 
machinery.) Small ironwares (“ serruerrie "), including locks and 
adlocks of all sorts, bolts and hinges, in sheet-iron, latches, and 
fiat bolts, and all other articles in wrought or sheet iron for fasten- 
ings of doors or windows, and furniture, polished, filed, or turned ; 
nails, forged by machinery; ditto, ditto, by hand; wood screws, 
screw bolts, AY nuts; anchors; chains, and chain cables; tools in 
pure iron, with or without handles; tubes of wrought-iron, simply 
welded, of 9 millimétres interior diameter or more; ditto, ditto, ess 
than 9 millimétres, and fittings of tubes; tubes in wrought-iron, 
welded on a mandril, or lap-welded; fish-hooks (for sea tishing), 
tinned or not; household articles and other wares unenumerated, in 
wrought or sheet iron, polished or painted; ditto, ditto, enamelled, 
varnished, or tinned.— Stee? Wares: Tools in pure steel, files, saws, 
circular or straight, scythes, and other unenumerated; needles for 
sewing, less than three centimétres in lengths ; ditto, of three and more 
centimétres in length; fish-hooks (for river fishing), blued or not; 
metallic pens (other than gold or silver) ; small articles of ornamen 
such as Deads, purse garniture, br es, and thimbles; household 
articles and other wares unenumerated.— Jnstruments, Surgical, Optical, 
and Philosophical—Arms, not being i of war : Sidejarms, fire- 
arms.—Sunpry Merats: Tools of iron tipped with steel, with or with- 
out handles; articles made partly of cast and partly of wrought iron, 
not polished, if the weight of wrought iron is less than half the 
total weight ; ditto, if half or more than half the total weight; ditto, 
lished, enamelled, or japanned, and with ornamental adjuncts in 
iron, copper, brass, or steel; wire gauze of iron or steel; cylinders 
of copper or brass for printing, whether engrayed or not; copper 
wal metal gauze of copper or brass, works of art and ornament, 
and all other manufactured articles of copper, pure or alloyed with 
zinc or tin; manufactures of zinc of all kinds; lead pipes, and all 
other manufactures of lead; printing type, new; tin pots and pans, 
and other manufactures of tin, whether pure or alloyed with anti- 
mony ; manufactures of nickel allied with copper or zinc (argentine); 
plated manufactures of every description; manufactures of meta! 
lt or silvered by the mercurial or electro-plate processes ; plate and 
ewellery of gold, of silver, platina, or other metals; clocks and 
watches ; clock and watch movements.—MACHINES AND MACHINERY: 
With A tus : Steam engines stationary, with or without 
boilers or fly-wheels; ditto, marine, with or without boilers, locomo- 
tives, and portable engines; tenders for locomotive engines, 
complete; spinning machines; for weaving; for paper-making; for 
printing ; for agricultural machines, and machines for making sheets 
and fillets of cards; lace-making machines; distilling apparatus, 
sugar-pans and boilers made of copper; carding machines, not 
furnished; steam boilers of sheet iron, of cylindrical or spherical 
shape, with or without boiler-pipes or heating-pipes ; ditto, tubular, 
of sheet iron, with tubes of wrought iron, copper, or brass, or of 
sheet iron rivetted, with interior furnaces, and all other boilers not 
of cylindrical or spherical shape; ditto, ditto, of sheet steel of every 
shape; gasometers, open boilers, furnaces and stoves, in sheet iron, 
or in cast and sheet iron ; machines for making machines (“ machines 
outils ¥) and machines not enumerated, containing 75 per cent. or 
more of their weight in cast iron, containing 50 per cent. and less than 
75 per cent. of cast iron, containing less than 50 per cent. of cast-iron. 
Detached Parts of Machines :—Sheets and fillets of cards on leather, 
india-rubber, or other materials; dents of in iron or in copper ; 
reeds complete, in iron or in copper; pieces in cast iron, polished, 
filed, and adjusted; pieces in wrought-iron, polished, filed, and 
adjusted or not, without distinction of weight; steel springs for 
carriages, wagons, or locomotives; pieces in steel, polished, filed, 
adjusted or not, weighing more than 1 kilogramme; ditto, 1 kilo- 
gramme and less; pieces in copper, pure or mixed with any other 
metals; sheets and fillets for cards of leather, caoutchoue, or other 
metals.—Compared with the old tariff, the new one is certainly a 
marvel of wisdom and moderation. It goes also further than many 
em ag had expected. Yet, still not a few of its duties are much too 
igh. Those on machinery, for example, must be considered ex- 
cessive, seeing that the French, in spite of the high price they have 
hitherto had to pay for iron and steel and fuel, have for some time 
past made very considerable exports of machinery, and the export is 
steadily increasing. But I have heard the very just remark made 
by a French statesman, that everything must not be expected of 
rance at once; she has only just broken from the bonds of pro- 
hibition, and cannot plunge instanter into free trade. An imperial 
decree enacts that British goods brought into France in virtue of 
the gee any other means than by British or foreign vessels 
shall pay 25 cents. per 100 kilos. if they be free of duty, or only 
subject to one of less than 8f. the 100 kilos., and to higher taxes 
when they pay more than 3f. Another decree enacts that the 
different categories of the said goods must be presented at the ports 
specially designated by the customs regulations for receiving them.” 

On the subject of the ad valorem duties in the tariff to which the 
Economist gave so much prominence a fortnight ago, that paper has 
had addressed to it a letter, in which the writer says :—‘‘ Permit me 
to offer a few words of explanation upon the subject of the ad valorem 
duties to be levied under the treaty with France. The plan adopted 

as I understood it when in Paris) is pene that sa erection in the 

nited States, with some modifications in the de which are 
favourable to the importer, In both countries 10 per cent. under- 
valuation by the importing merchant will subject him to a fine; 
but the amount of the penalty in France will not exceed one-half 
that in America. For instance, in the case of cutlery, which is to 
pay 20 per cent. duty, the fine to which it is subject at the French 
Custom-house for undervaluation to the extent of 10 per cent. or 
upwards is 50 per cent. additional duty, which, with a duty of 20 per 
cent., is equal to 10 per cent. on the value of the pow 4 In the 
United States, the penalty is 20 per cent. on the value of the mer- 
chandise. In the case of i and leather manufactures, paying 
16 por eunt, Gut, Ge fino Gil be only 5 pan Gant. The terms 
respecting the arbitration are equally favourable under the treaty. 





arbitrators are to proceed to verify the value of the goods, it will be 
identically the same in both countries. They will 
the trath of the declaration of the importer, Th 
by taking for the basis of valuation 
ngland, with the addition of freight and charges to 
port of entry. This can surely be done with less di 
at Havre than at Boston or New York. In the 
treaty the right of pre-emption in case the are 
b By ~ to be underyal 5 
your fears are quite eupesting the eso let to 
be made of this right by ES cnsteme authori Assu the 
declaration of value to be honestly made, it would not be p 
for parties at Boulogne or Havre, whether Custom-house officers 
others, to take the goods with all the cha and with 5 per 
added for the profit of the importer. here could they 
market for goods obtained on such terms in competition wii 
porters who would have paid Wy 1 per cent. commission to the 
purchasing agent in England? To quote our own practice for an 
argument can have no weight, because we have found our system to 
work so badly as to compel us to abandon ad valorem duties. The 
only country in which this mode of levying duties has been adopted 
as a principle, and with the p t of being continued, is the United 
States, where penalties for undervaluation have been introduced 
into the system. If British manufacturers wish to see their 
admitted into France at ad valorem instead of 
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caution against fraud. The imports into France, as into Germany, 
Bel um, or Spain, will, as a rule, be made on account of Frenchmen 
or foreigners, and only in exceptional cases by Englishmen, But 
surely to the extent to which our merchants are engaged in this 
trade, they will be benefited by an arrangement which will pro- 
tect them against the competition of “dishonest traders.” To 
this the itor appends the following:— Our correspondent 
forgets that a much larger profit than 5 per cent. will usuall 

be expected and made on the importations. If the prokt 
of importing into France were, say, 15 per cent., the custom~- 
house authorities might, after paying the 5 per cent,, still sell 
at a profit of 10 per cent.; nor could the importers absolutely pre- 
vent this except by selling at a profit below 5 per cent., so that the 
rule of pre-emption referred to practically limits the profit of import- 
ing allarticles charged with ad valorem duties to a maximum profit of 

5 per cent. Again, if the viséd invoice value is not to be sufficient 
evidence as to the selling price in England—if difference of opinion 
is to be admitted and investigated as to the selling price in England 
—then a margin of 10 per cent, is not enough. It is a very di t 
case from an estimate as to the selling value in France, which might 
be justly determined by an offer to buy at the value declared on the 
spot. Yo such offer could be a fair test of sincerity in the case of a 

eclaration of cost price only, on which the importer hopes to make 

a considerable profit. And the question as to the cost price in 
England will not be an easy one to determine in a French port. We 
may add that the English system of ad valorem duties worked vi 
well recently—much more easily than the system now announced 
likely to work.” 

_In another part of Tue Enoryezr there will be found another 
circular from the Director-General of the Customs in France. In 
this circular some of the difficulties noticed above are adjusted; and 
instructions given which are of a nature so frank and im al as to 
pea to the ay ate that some of e ~~ id our ~4- con- 

empo are somewhat premature. e agrap 
circular is a yet further assurance that it is the 
Emperor to carry out this part of the treat; 
Wagner's confidence in the honesty of the French Commissioners, 
expressed in the letter quoted from above, might also be fairly in- 
creased by the tone of this circular—a document than which it were 
fastidious to desire anything more explicit or unambiguous as to the 
intentions of the French Government. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES 





(From our own Correspondent.) 

LiverrooL: The Mersey Dock Board: Launch of a Screw Steamer —Stats ov 
Trave: Shefield; Leeds—Tue New Inwa Mau. Steamess—Tas Bowen 
Exriosioy at Mives Piatring: Professional Report on the Boiler, d0,— 
EXPLosion ON BoaRD THE Towing STEAMER—NoRTHESN Matrens: The 
Coal, Iron, and Coke Trades: Launch of @ Screw Steamer : The Proposed Low 
Lighis Dock: Opening of the Tynemouth Branch of the Blyth and Tyne Rail- 
way, d&c.—W aventy VaLLer Ramway: Opening from Harlesion to Bungay 
—Mzs. Warrwosta’s Guxs— New Locat Rattways OowremrtaTeD—Man- 


Expiosions; Reports of the Inapectors—Paorosep Corrom Srumina, &¢., 
aT CaEwe—West Ham Sewesace Wonxs; IJnerease on the Original Esh- 
mates— LIGHTHOUSE FOR THE BRAZILs, 


AT the last meeting of the Mersey Dock Board it was stated that 
the engineer had commenced letting water into the Great Float, Mr. 
Gisborne, the electrician, reported that the experimental cable between 
New Brighton and Bootle Bay, which had been laid for twenty da: 
continued in perfect working order. Mr, Boult called attention to the 
“fog-bell” on the landing-stage, which he designated as perfectly 
useless, and desired to know if telegraphic messages could be sent by 
the Bootle Bay wire to Birkenhead, It was explained that some 
short time must Pe elapse before the Bootle Bay wire would be con- 
nected with the Birkenhead line. An interesting return ree prepasted 
as to the sums expended on the dock works at Liverpool and Birken- 
head ——aer ap that the total expenditure on Birken- 
head works had :—The Great Low-water Basin, £108,191; Great 
Float, £256,719; restoration of the walls of the Great Float, £60,720; 
Morpeth Dock, £14,895; Northern Entrances, £45,878; Graving 
Docks, £24,217; River wall, £46,724; Woodside Enclosure, £23,754; 
Seacombe Sewer, north road, and other new works, £36,345 ; rs 
of old works, £10,844; engines, machinery on the ground, &c., £8,508 ; 
total, £709,093; total stock in hand, £40,000 ; grand total of expendi- 
ture on Birkenhead, £749,093. Expended on mont and Seacombe 
river wall, £14,043; paid the Corporation of L on account of 
works constructed by them, £79,911. The expenditure at Liverpcol 
for works, exclusive of land, from the commencement, was—upon the 
Inland Carriers’ Dock, £228,779; and from the 1st January to the 
Bist October, £19,812; Canada Half-tide Basin, £59,000, of which 
£47,000 has been incurred this year; Branch Dock, £27,908, of which 
£22,504 had been expended since the 1st of January. The total ex- 
yee this year, so far, at Birkenhead, had been £275,557, and at 
iverpool, £89,782.—A screw steamer, the ac, 515 tons burt! 
and 7U-horse power, has been launched from the shipbuilding yard 
Messrs. Vernon and Son. Her dimensions are, 170 ft. long between 
a 25 ft. beam, and 16 ft. 6 in. depth of hold. She is 
uilt to the twelve years’ class, according to Lloyd's rules. She will 
be fitted with steam winches; and every improvement is adopted in 
the construction of both the hull and engines. The vessel is the pro- 
perty of Messrs. Thomas and James Harrison, shipowners of Liver- 
pool, and she is intended for the Charente trade. The propeller and 
= of the ye! were already on board when the vessel was 
aunched, and the boiler was on the quay ready to be put on board 
the same day; it is therefore confidently expected that she will be 
ready in a short time to be placed upon the station. 
ere is not much change reported in commercial affairs at Sheffield. 
A few orders from the United States have come forward; but in the 
light cutlery branches there are many complaints. The Leeds Cham- 
ber of Commerce observe in their report on the trade of that town and 
district :—* There has been no variation worthy of notice in these 
departments of Leeds industry. The demand for manufactured iron 
continues very fred, and the foundries and furnaces are in full opera- 
o 





tion. The machine and self-acting toolmakers have ly a satis- 
factory number of orders on hand. This is likewise the case with the 
constructors of locomotive The cut nail trade remains in its 





wonted prosperous condition. 
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The magnificent new steamers built for the City of Dublin Steam 
Navigation Company, for the mail service between Dublin and Holy- 
head, are now al! completed, the Munster, the last of the four, being 
now ready for service. 

The inquiry into the boiler explosion at Miles Platting has resulted 
-—as such investigations generally do—in a verdict of “accidental 
death.” Mr. E.T. Bellhouse, engineer, submitted to the jury the follow- 
ing re ee he had prepared after two careful examinations of the 
ruined boi :—-“ The boiler was made by the Lancashire and Yorkshire 
Railway Company for their own use, and was set to work in January, 
1858. It was formerly worked at a pressure of 65 lb. upon the square 
inch, but recently the working pressure has been reduced to 55 Ib. 
The boiler is 26 ft. long and 6h diameter, and the — and flue 
are 8 ft, 6 in. diameter, the latter being divided into two by an upright 
midfeather water-space, 6 in. wide, commencing 7 ft. 6 in. from the 
front of the boiler, and extending to within 12 in. of the farend. The 
midfeather water-s' is st ened by stays, screwed, 1 in. dia- 
meter, and placed 6 in. apart each way. e ends of the boiler are 
flat, and are strengthened by seven longitudinal stay-rods, 1} in. 
diameter, and are also strongly gussetted. The plates are jth of an 
in. thick, lapjointed ; the four first rings of the furnace being of Low- 
moor iron, and the remainder of the boiler of Thorneycroft best plates. 
The materials and workmanship of the boiler seem to me unexcep- 
tionable. There are three safety-valves and a mercury gauge. Two of 
. the safety-valves are on the spring balance principle, 2} in. diameter, 
and were set to blow off at a pressure of 53 lb. on the square inch. 
The other safety-valve on the lever a; is 2} in, diameter, and 
was set to blow off at the same pressure. The mercury gauge was set 
to 70 Ib. on the square inch; and about twelve months ago the mer- 
cury was blown out, but not since. There is a glass water gauge, and 
the engineer informed me that he had seen this all right just before 
the explosion. I have examined all these with t care, and con- 
sider them amply sufficient to insure safety under any contingency 
which they were designed to meet. I believe that they were all in 
= r working order at the time of the accident. I examined the 

oiler on the Saturday and Monday, after the explosion, and I ma 
state briefly that there were six serious rents in the flue and mid- 
feather water-space, extending nearly the whole length along the 
lines of the upper and lower ranges of stays. One rent was in a per- 
pendicular direction at the point where the Lowmoor and Thorney- 
croft ae were joined together, on the left-hand side of the fireplace, 
and the other was a similar rent at the second joint from the far end 
of the boiler, also to the left hand. The whole of the left-hand side 
of the flue between the rents is bulged to a great extent, and there is 
a bulge on the opposite side of the flue 6 in. deep, but without any rent. 
The midfeather water-space has been bodily moved to the left hand, 
and is much twisted and very crooked. The following is the undoubted 
cause of the accident-—The midfeather water-space was a perfectly 
rigid structure between the topmast and lowest ranges of stays, and 
those stays may be considered as fixed points. The angles where the 
upright plates of the midfeather join to the circular flue sides not being 
stayed to each other, must be considered as movable or flexible points, 
when the pressure comes upon the convex side of the circular flue 
sides. When the pressure is very high the — points would 
approach each other; and when the steam was let down, and the 
pressure removed, the angular fpoints would return to their former 
position. This alternate motion backwards and forwards, both at the 
upper and lower angles, would in time so deteriorate the strength of 
the plates, that they would not be strong enough to do their duty. I 
have no hesitation in pronouncing this the cause of the lamentable 
accident. The rents in the midfeather, no doubt, first took place from 
the cause I have stated; and the two rents in the circular sides would 
then naturally follow. It is worthy of note that the explosion took 
place just previous to the time of starting the engines, as is frequently 
the case. e plan upon which this boiler was made three years ago 
is not now adopted, as engineers prefer two fireplaces and flues, of a 
smaller diameter, running straight through the boiler. At the time 
this boiler was made, however, the — was considered good. I do 
not think that the company can be blamed for the adoption of a plan 
which was universally approved. There seems to have been every 
proper provision in the way of safety valves, mercury gauge, and 
gauge glasses. The boiler had roe thorough examination and 
cleansing three weeks ago, it being the custom to send an inspector 
and cleanse the boiler every six weeks, and to blow off the water at 
the end of every week. I think that every precaution had been taken 
by the Railway Company.” In answer to questions, Mr. Bellhouse 
said; “I am not aware of any accident having happened from a simi- 
lar cause before. The explosion must have been instantaneous. The 
mercury was not blown out, and if there had been a pressure of £70 Ib. 
it must have been so. I am satisfied there was no want of water at 
the time.” “Mr. William Jenkins, superintendent of the engine works 
at Miles Platting, said he agreed generally with Mr. Bellhouse’s evi- 
dence, but he was of opinion that there must have been a higher pres- 
sure, a want of water, or some defect in a plate, which, however, he 
had not yet been able to find out. He did not entertain the same 
objection to the construction of the boiler as Mr. Bellhouse; and the 
company had another boiler on the same principle which was workin 
ata pressure of 65 lb. It had been up longer than the one which ha 
burst; and he was willing to test it at a pressure of 120 Ib. 

Another serious boiler explosion occurred on Saturday on board the 
Tonning, a steamer en; in the northern cattle trade, and formerly 
one of the fleet of the North of Europe Steam Navigation Company. 
The results of the explosion were most disastrous, no less than eleven 
lives being sacrificed, while the steamer was rendered a shattered 
wreck. The cause of the explosion remains an unsolved mystery. The 
steamer had stopped for a few minutes—not more than five or ten, 
according to the captain’s evidence—to take in some fish, and on her 
starting again the explosion occurred. Possibly in this short inter- 
val there had been a considerable accumulation of steam. At present 
all is conjecture, but no doubt a professional opinion will throw some 
light on the matter in a few days. 

e coal trade in the north is brisk, notwithstanding that the 
Government continue to show much attachment to Welsh coals, as 
evidenced by their recent orders for 4,500 tons of steam coals for 
Bermuda from the Wales district. The iron trade is dull, but a 
steady demand for ps iron keeps the best makers tolerably em- 
ployed. Mauch activity pow in all the coking collieries and coke 
yards of the two counties of Durham and Northumberland. The 
prospect of substituting the use of coals for coke in locomotives, which 
exercised such an a effect on the coke trade a year or two ago 
being now destroyed, quite an improved tone has been ced in all 
things relating to coke, and the value of coking coal collieries all over 
the district has sensibly increased.—Messrs. J. Fairless and Co., of 
Bank-buildings, Newcastle, have announced their intention to com- 
mence the publication of a monthly register of engines, tools, and ma- 
chinery for sale, and required, in the northern counties.—A fine new 
screw steamer has been launched from Mr. Laing’s ship-yard at 
Deptford, Sunderland. She was afterwards taken to the north dock, 
where her boilers and machinery are being put in. The steamer is 
604 tons burthen, and is 177 ft. 4 in. long, 3 ft. wide, and 16 ft. 7 in. 
deep.—An official of the Board of Trade has visited Tynemouth 
dur ew last few days, and has inspected the site of the pro 
Low Lights dock.—The Tynemouth branch of the Blyth and Tyne 
Railway has been opened for traffic. This line, the construction of 
which was commenced so recently as the 2nd of July last, is 
about five miles in ——_, and extends from the Tynemouth station 
of the North-Eastern Railway to Hartley Colliery, where it joins the 
existing line of the Blyth and Tyne Company, effecting thereby com- 
munication with the port of the Tyne and the great northern steam 
coal-field. The route embraces Cullercoats, Whitley, and the Dairy 
House, and at each of these places stations will be erected. To 
excursionists the last-named spot will prove a favourite scene of re- 
sort; and possessing similar attractions will be found to be Holywell 
Dene, Seaton Dene, and Old Seaton Deleval Hall, to which convenient 
access will also be afforded. The works on the line are exceedingly 
light ; and, compared with the length to which it extends, the capital 
pre ara 2 is ~~ to be —— Any In the event of the 
construction of a deep-water at the Low Lights, the com 
will be in a position to meet the requirements of pnp ead nn trade 





that would accrue from that source; and, in anticipation of that event, 
the extension seems vigorously to have been carried forward, the con- 
tractors being Messrs. Soe and Smith. 

A little line in the eastern district—the bee nica J Valley—added a 
few miles to its extent on Friday by the opening of an extension from 
Harleston to Bi iy. The event is one of little ificance even in 
the local—much in the general—railway world. The company 
are at] rheads with the Eastern Counties board, and are working 
their little undertaking in their own way. 

The Manchester Guardian — :—“So far from Mr. Whitworth’s 
terrible gun having been discarded by our Government, and, there- 
fore, handed over to the exclusive possession of the Emperor of the 
French, as some of our contemporaries have seemed to apprehend, we 
have the best reason to believe that the recent experiments at South- 
port have so thoroughly convinced the authorities at the War Office 
and Admiralty of the remarkable power, range, and general adapta- 
bility of the Whitworth invention, thata Government order for heavy 
rifled guns upon this principle is in course of execution in this city, 
and at the Woolwich factories, where a portion of the machinery has 
been converted for the purpose.” 

Application will be made in the ensuing session for an act to autho- 
rise the construction of a railway from Doncaster to Wakefield. The 
Manchester jand Sheffield company also contemplate a branch from 
Grimsby to Cleethorpes. 

The following are extracts from the last monthly report of Mr. 
H. W. Harman, C.E., chief inspector of the Manchester Asso- 
ciation for the Prevention of Steam Boiler Explosions :—“‘ We 
have made 3839 visits, examined 842 boilers, and 649 engines ; of 
these, 3 visits have been special, 4 boilers specially, 9 internally, and 
81 thoroughly examined; 9 cylinders have been indicated at ordi- 
nary visits. The general defects are as follow :—Fracture 5 (3 
dangerous), corrosion 14 (5 dangerous), safety valves out of order 
43, water gauges ditto 24, pressure gau ditto 9, feed apparatus 
ditto 6, blow-olf cocks ditto 23, fusible plugs ditto 5, furnaces out of 
shape 12, blistered plates 2, salters inoperative or screwed fast 6— 
total 149 (8 dangerous). Boilers without glass water gauges 24, 
ditto pressure gauges 8, ditto blow-off cocks 34, ditto back pressure 
valves 78. Among the remaining defects are one or two that demand 
special notice; for instance, I often find ‘ back pressure valves’ fitted 
between the feed pump and the regulating valve on the boiler. This 
is wrong, seeing that the object in view in applying such valves is 
thereby frustrated. All ‘back pressure valves’ should be fixed to 
the boilers, and be the last thing through which the water should 
pass, when, if they are properly fitted, they will, by closing through 
any return action, act effectually in preventing any escape of the 
water should any accident happen to the feed pipes. Another 
circumstance I desire to allude to is the manner often adopted of 
securing the standard or fulcrum of safety valve levers. These are 
often screwed into a cast-iron flange or projection of not more than 
4 in. to 1 in. in depth, and as the whole strain of the resistance to the 
valve pressure has to be sustained by these standards, it follows that 
very apes danger attaches to this plan of securing them. Cast-iron 
threads can never be relied upon, and every time the levers are raised 
to test the valve’s action, a sudden strain is thrown upon this fragile 
fixing—deep lugs should always be cast upon the valve boxes, and 
the standard should pass through them, and be well secured with a 
nut underneath. I cannot omit mentioning a case we have met with 
this month, where two safety-valve levers were found fixed fast in 
the guide standards, by means of iron wedges having been driven in 
to keep down the valves on their seatings, as they were subject to 
‘blowing ’—anything more imprudent cannot well be conceived. 
The valves were rendered totally inoperative, and, with a pressure in 
the boiler of 50 lb. per square inch, the danger became imminent.” — 
The engineer of the kindred association established at Huddersfield 
last month visited the premises of 35 members, and examined 66 
externally, 2 internally, and 3 thoroughly. He also examined 47 
engines, and took diagrams from the cylinders of 21 engines. 

A number of gentlemen interested in the prosperity of Crewe have 
undertaken the formation of a company for spinning and manufactur- 
ing cotton. 

here appears, naturally enough, to be some chagrin felt atWest Ham 
at the increase in the per heron, the sewerage works at that place; 
but first estimates are rarely within the mark. The engineer has 
furnished an explanation, in which, among other causes for the extra 
expenditure, he alleges the increase in the size of the sewer; the 
additional man-holes constructed; the ventilating shafts; the facili- 
ties for carrying off obnoxious vapours ; the two outlets—one at the 
engine-house and another on the Barking-road, with two, instead of 
one engine, as originally estimated for ; an increase in the price of 
materials since 1857 of nearly 80 per cent.; an error in estimating the 
cost, from not knowing the subsoil; and the diversions of the sewer 
from the course originally proposed. 

Messrs. Barnard, Bishop, and Barnards, of the Norfolk Ironworks, 
Norwich, have just completed an iron light-house for the Brazilian 
Government. The light-house, which was desigued by Messrs. Bram- 
well and Reynolds, of Westminster, is to be erected on the island of 
Abrolhos, a name which indicates the intricacy of the navigation, as 
it signifies, “ keep your eyes open!” The light-house is 80 constructed 
that it can be taken to pieces, every iron plate and piece of wood being 
numbered so that the structure can be put together without any diffi- 
culty, and with the utmost strength and compactness. The tower is 
circular in form, and constructed of cast-iron plates, 144 in number, 
being 12 in height and 12 in circumference. The base of the tower is 
17 ft. in diameter, the top under the gallery is 13 ft., and the height 
is 46 ft. Round the top on the outside of the tower is a gallery, on 
which the lantern, which will be 16 ft. high, will be placed. The 
cen forming the tower vary in thickness from 1} in. to 3-in., and 

ave strong internal flanges, which are made perfectly level and re- 
duced to one uniform size under the planing machine, these plates 
are secured together by upwards of 2,500 bolts and nuts. In the 
centre of the tower is a cast-iron pipe or column 14 in. in diameter, 
passing from the bottom to the top, which serves to assist in carrying 
the various iron floors, and down which the weight causing the 
light to revolve. There are four cast-iron floors supported by the 
internal flanges of the plates and of the centre column; these floors are 
reached from stage to stage by an elegant iron spiral staircase. The 
rooms are lighted by circ plate glass windows, —— with appa- 
ratus for closing so securely as to resist the force of the heaviest gale of 
wind. The tower is surrounded by a twelve-sided building of corru- 
gated galvanized iron 64 ft. in diameter, having panelled columns with 
brackets at each angle. These columns support the lower ends of the 
wrought-iron principals which radiate from the tower, and form the 
main support of the roof. Two faces of the polygon are left open for 
entrances, and are connected with a circular corridor, covered with 
glass, which surrounds the tower and gives access to the dwelling- 
rooms and store, at the same time acting as a ventilator to the whole 
— Five of the compartments are divided into dwelling-rooms 
for the keepers, the walls and ceilings of which are lined with wood 
to prevent the radiation of heat from the iron walls and roof. The 
corresponding five compartments are fitted up as a store to be used for 
stowage of stores and materials. 





Sourn Kenstneton Musrum.—During the week ending 3rd 
November, 1860, the visitors have been as follows:—On Monday, 
Tuesday, and Saturday, free days, 5,053; on Monday and Tuesday, 
free evenings, 5,729. On the three students’ days (admission to the 
ayn 6d.), 1,461 ; one students’ evening, Wednesday, 342. Total, 
2,585. From the opening of the Museum, 1,737,680. 


Ir has been often said that gas-lighting was unknown in the year 


1800. Hydrogen gas was used for illuminating in 1733. Clayton’s 
demonstration of gas-lighting by coal gas was bt the public in 
17387. Dr. Watson produced and burned coal gas in 1767. Murdoch 


lighted his house at Redrath, Cornwall, with gas, in 1792, and made 
an extensive gas apparatus at the Soho Works, in 1798, the works 
pony Bae par at the declaration of peace, in 1802. Pall-mall 
was lighted with gas, made under Windsor’s patent in 1804. 
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Rats continue in good demand, and the price for ordinary sections is 
firmly quoted at £5 10s. per ton, cash, f.o.b. at the Welch ports. 
ScorcH Pig-IRoN.—A good business has been done in Warrants during the 
r ton has been established. The closing 
price of Mixed Nos. Warrants is 52s. 9d. cash, and 53s, 9d. for three 
months, open. 


SPELTER has improved 5s, per ton, the price on the spot being £20. 

Copper is inactive. 

LeaD in moderate request. 

TIN continues in steady demand, and the 
foreign are well maintained. Banca is quo’ 
Straits £131 is demanded. 

Trin Puartés are looking up, 


November 8, 1860, 


past week, and an advance of 9d. 


rices of both English and 
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MOATE and CO., Metal Brokers, 
65, Old Broad-street, London, 
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SCOTCH PIG IRON REPORT, 


No. 1 Gartsherrie.. .. 59s. 0d. f.0.b, Glasgow. 
G.M.B. 52s, a do. 


Od. 
+3 Do. ee 51s. Od. va do, 
M: Nos. Do. ec eo Sls, Gd, 2 do, 
WARRANTS, 

Cash prompt... .. 53s. Od. per ton, 
3-5ths No. [and}1mo., open,.. .. 538. 3d. do, 
2-Sths ,, 3... }2mos., ,, « 53s. 9d. do. 

G.M.B. 3 2 pan + 543.0d. do, 

MANUFACTURED IRON, 

Bars,Govan .. .. +» £7 15s, Od. less 3 per cent. 
»» Common .. « «+ &7 Os, Od. less 4 per cent 
£7 0s. Od. less 4 per cent, 


Drumpellar,Common .. .- 
Do Best o- «+ &8 5s, Od. less 4 per cent, 


Plates and sheets .. £10 

Rails eo 08 ee «. &7 5s. Od. 

Pipes ee oe ee £5 5s, Od, 

Chairs 1. oe os oe £4 2s, 6d. Nett cash. 


Guiase¢ow, November 8th, 1860. 
Lame this day week the pig-iron market has gradually but steadily im- 
rovi 


Opening at 52s., with a moderate demand, buyers became more numerous, 
and prices advanced regularly, until 52s. 104d. was paid to-day; closing 
sellers, buyers 52s. 9d. 

The tendency of the market is upwards 
the advance will be strengthened by the i 
cover on *‘ bear” accounts, 

The demand for shipment is good. 

Exports last week were 11,429 tons, against 9,123 tons in the correspond 
ing week last year. 


and the legitimate causes of 
arge quantities of iron yet to 


Snaw, TaHomson, AND Moorz, Metal Brokers. 








TRADE CaTaLoauEs.—“ One cannot but be struck with astonish- 
ment at the innumerable ways in which an enterprising tradesman 
appeals to the public with a view to increase his trade. Printing in 
all its branches, assisted by the skill of the wood engraver, seems in 
the present day to be one of the media most generally employed in 
p rrepen the knowledge of various manufactures. These arts have 
ably been brought into use by Mr. Benson, the eminent watchmaker 
of Ludgate-hill, who has sought, by means of an ‘ illustrated pam- 

blet’ (consisting of nearly 60 pp., and containing upwards of 250 
utiful designs for watches, clocks, &c., with an elaborate descrip- 
tion of every construction of watch now made), to enable persons 
living in any part of the world to select the watch best adapted for 
their use,and have it forwarded free by post.” —Sun, 23rd August. 
—Benson’s Illustrated Pamphlet, post free for two stamps, is descrip- 
tive of every construction of watch now made. Watches safe by 
post to all parts of the globe.—Apby. 


AMERICAN Humovur.—The most obvious characteristic of Ameri- 
can humour is its power of “ pitching it strong,” and drawing the 
long bow. It is the humour of exaggeration. This consists of 
fattening up a joke until it is rotund and rubicund, unctuous, and 
irresistible as Falstaff himself, who was created by Shakspeare, and 
fed fat, so as to become for all time the very impersonation of 
humour in a state of corpulence. That place in the geography of the 
United States called “Down East” has been most prolific in the 
monstrosities of mirth. Only there would a tree’d coon have cried 
to the marksman with his gun pointed, “Don’t fire, Colonel, I'll 
come down.” Only in that region do they travel at such speed that 
the iron rails get hot enough to serve the carriages with heat instead 
of hot-water bottles, and sometimes so hot, that on looking back 
you see the irons writhing about like live snakes trying to wriggle 
off to the water to cool themselves. Only there do they travel so 
fast that the signal-whistle is of no use for their engines, because, 
on one occasion at least, the train was in, and smashed in a collision, 
long before the sound of the whistle got there. Only there can a 
blow be struck so “ slick ” as to take an animal’s ear off with such 
ease, that the animal does not know he is one ear short until he puts 
his forefoot up to scratch it. Only there, surely, are the thieves so 
’eute that they drew a walnut log right out of its bark, and 
left five sleepy watchers all nodding as they sat astride a tunnel 
of walnut-wood rind.—“ American Humour,” in the North British 
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THE MINERALS AND METALS OF FRANCE, 
(Continued from our last.) 

France holds the first position, amorg continental nations, as an 
iron-producing country. There, as in England, the metal is known 
in three conditions—namely, as cast-iron, forged iron, and steel. 
“Cast-iron” embraces several varieties—from the crude metal 
directly resulting from the smelting of the ores down to the refined 
Jonte ane employed in the most delicate castings, and often capable 
of taking impressions of the mould with the fidelity and sharpness 
of wax. The forged iron ( fer) is obtained either directly from the 
ore by a special process, known as the Corsican or Catelan method, 
or by the refining of cast-iron. The French steel is prepared in the 
same way as the English metal—by a partial refining of cast-iron, 
or by the covering of heated bars of iron with powdered charcoal. 
The manufacture of iron in France has, till within the last thirty- 
five years, been almost exclusively confined to the localities in which 
wood was available as fuel; and it is only within the same period 
also that the comparatively modern English plan, that of using coal, 
has been commenced. The great reduction in expense which followed 
this change of fuel has been a great stimulus to the smelting of 
this metal. By the use of charcoal it is well known that iron is 
obtained of a superior rey to that obtained by the use of coal ; 
and the French charcoal iron enjoys a merited reputation for the 
varied uses to which the best iron is put. 

There were in France, in 1789, 202 high (or reduction) furnaces. 
In 1840 the number in blast was 230; and from that period up to 
1846 the number of high furnaces more than doubled, as will be seen 
by the following statement :— 








High-Furnaces | High-Furnaces 
Years. worked with | worked with | Total. 
charcoal. | coke. 
1si9—s| 348 2 350 
1825 | 410 | 23 | 438 
1840 358 41 | 499 
1843 520 71 597 
1846 495 128 | 623 





The annual production of cast-iron in the year 1789 was estimated 
at 61,549 tons of pig, and 7,579 tons of second foundry iron; a total 
of 69,128 tons. In 1810 the manufacture had increased to 100,000 
tons for the former, and 11,700 for the latter description. Founded 
on the estimate of the late M. Dufrénoy, the following table has been 
prepared to furnish a comprehensive view of the increase during the 
period mentioned in the production of pig-iron :— 


Coke Iron. | 











Years. | Charcoal Iron. | 
| Tons. | Tons. Tons. 
1819 110,500 2,000 112,500 
1830 239,258 27,103 266,361 
1840 270,710 ,063 347,773 
1847 282,683 | 239,702 522,385 





The progressive increase siuce 1847 is shown in the next table: pu 











Years. | Charcoal Iron. | Coke Iron. Total. 
Tons. Tons. Tons. 

1848 282,332 190,110 472,490 
1849 251,324 162.866 | 414,195 
1850 229,519 176.133 | 405,653 
1851 247,108 198,699 | 445,808 
1852 340 259,308 522,643 
1855 | M. Chevalierestimates .. .. .. «. | 600,000 
1856 | Official statistics 4. 0... «| 776,900 

| ° 854,800 


1857 | ” ” ee 





During the last four years, namely, since 1856, the ironworks of 
France have been so extended, and the demand for the metal for 
artillery, shipbuilding, and other uses involving a large consump- 
tion so greatly increased, that it is probably a fair estimate that the 
total annual production now amounts to between 900,000 and 1,000,000 
tons. From the smallness of the totals, however, in the preceding tables, 
it will be evident, looking to the extent of territory and the rapid 
strides that have been made in social as well as in industrial ad- 
vance, that the quantity of iron produced in France has been far less 
than what has been really required. This state of things is owing 
in no small degree to the preference of the French ironmasters to 
make a small quantity at high prices rather than a larger quantity 
at lower rates. The folly of this course will be fully demonstrated 
as soon as the Treaty is in full operation. So greatly felt has been 
the deficiency between the quantity of raw iron produced in France, 
and the quantity required, that this circumstance has no doubt 
chiefly operated in occasioning the duties on British pig iron in the 
new tariff to be lighter in proportion than are the duties upon 
manufactured iron. With the temptations of large profits, the pro- 
tection from foreign competition, and the apathy of the manufac- 
turers to the value of coke iron for ordinary foundry purposes, the 
results brought about in producing a scarcity of the metal, as well 
as in continuing a systematic increase of prices, have seriously 
attracted the fears of political economists; “and it is probably 
(adds our observant authority) not an hour too early for the time to 
have arrived when English pig-iron can find its way with only 
little restriction in te quantities into France.” The examination 
of the tables show further that the manufacture of iron, which had 
constantly increased from 1819 to 1847, was —— reduced in 
1848, and that a period of five years was required to make up for the 
falling-off occasioned by the revolution. Indeed, the figures show 
that the production of 1847 was not equalled till 1852. The increase 
in the quantity of iron produced in France in 1856-7, as compared 
with the same period ten years earlier, was as high as 41 per cent. 
In about thirty years the make has quantupled—a rate of increase 
similar to the progress of the British iron trade between 1825 and 
1854, The great increase in coal-made as compared with charcoal- 
made iron in the same period of thirty years is shown in the fact 
that whilst the production of charcoal iron—iron produced by the 
consumption of combustible végétal—has in that period only little 
more than doubled, coke 1 iron—the Systéme Anglais—has 
centupled in the same pericd. From this it is demonstrative that 
h forth depend must, in France, as in England, be placed 
upon mineral rather than upon vegetable fuel to supply the combus- 
tion necessary to the manufacture of the iron required to meet the 
larger requirements of the country. 


Pig-iron is distinguished in France as fonte blanche (white cast- 
iron), fonte grise (gray cast-iron), and fonte truitée (mottled cast- 
iron). The white cast-iron contains all its carbon in chemical 
combination, and the cellular varieties contain the least quantity of 
this element, that which is lemellar in its structure containing the 
most. The proportion of carbon, however, never exceeds 54 per 
cent. This iron melts at 1,922 deg. to 2,030 deg. Fah. The gray 
cast-iron has its carbon disseminated through it, partly as a 
carburet of iron, and partly as graphite, but contains, in all cases, a 
larger proportion than exists in the white iron. It melts at a tem- 
perature of from 2,030 deg. to 2,192 deg. Fah. It flaws more easily 
than the fonte blanche, and is converted with more difficulty into 
malleable iron. ‘The cast-irons which show a very large proportion 
of graph:te, are sometimes called fonte noire (black); they possess 
the general character of fonte grise. The fonte truitée, or mottled 
cast-iron, consists of a visible mechanical mixture of the two first- 
named kinds, and hence its name. Its properties also partake of a 
mixed character. 

Seeing, however, that the quantity of carbon combined with 
crude iron appears to be dependent on the fuel, and on the 
rapidity with which the charge descends in the furnace, as 
well as on the character of the ore as a rule, the classification 
of pig-iron by the quantity of combined or free carbon that it con- 
tains is wed of a commercial nature, and even the colour of the 
metal affords no criterion of the quantity of carbon it contains. 








The French fusible ores containing silicates are very prone to melt 
into white cast-iron, and the use of a strong blast with charcoal, and 
an excess of fluxes, produces the same results. 

The cast-iron of France are further divided into fonte tendre (soft), 
fonte dure (hard)—terms which sufficiently explain themselves. 
The cast-iron destined solely for foundry purposes is termed i 
douce (smooth), and is classitied according as it may be employed 
direct from the blast furnace, when it is called fonte of the premizre 
Susion ; or, as it may have been re-melted in cupola furnaces, when 
it is termed fonte of the deuxidme fusion. The fonte douce of the 
second fusion is employed for the castings used in construction of 
machinery, and in all positions where a considerable weight, or a 
continual friction, has to be endured. For a long time the French 
machinists and engineers gave a preference for important castings to 
British manufactured melting pigs, and notwithstanding the large 
present make in France of coke iron, and the indisputable 
superiority of the charcoal iron castings, the Scotch pig-iron is still 
in great favour with some customers. The shipments of Scotch pigs 
(chiefly Lanarkshire and Ayrshire make), to France in 1858, 
amounted to 52,381 tons, and to 67,713 tons in 1857, 

For delicate castings, which have to be turned in the lathe or 
dressed by the tile, charcoal-made iron is preferred. These irons, pro- 
duced at a lower temperature than the coke iron, have always a 
marked excellence, but they exceed the price of ordinary coke-made 
pigs by £4 to £6 per ton. : 

he quantity of coke used in making iron by the cold blast in 
France averages 1,733 kilos. (nearly 1j tons), and for the hot blast 
1,888 kilos. (over 19 tons). : 

The annexed table presents—the six years, 1847-1852—the details 
of the manufacture of cast-iron, both as to the description of product 
and also the kinds of fuel employed, and indicates at the same time 
the total value and mean price per ton. 


Departments. Charcoal Iron. | Departments. Coke Iron. 
Tons. ‘ons. 
Haute-Marne +. 67,500 Moselle 38,831 
Coted’Or .. .. « «. 34,590 | Nord.. 565 
Haute-Sadne -» 83,681 | Gard.. et 26,089 
Moselle... .. oo co SEES | RUPEE oo se co 23,950 
Ardennes .. «. .+ «. 20,300 | Sadne-and-Loire .. 21,852 
Nidvre .. se «+ oe» 38,381 | Cher... 2. os 0 21,652 
Meuse .. 16,948 | Ardéche . eo oe 21,648 
Geer 1c cc oe 16,583 | Allier .. .. «we «- 15,980 
Dordogne .. .. 11,909 Pas de Calais.. 15,800 
Imdee 2c 2 oe 8,154 Loire.. «2 «2 oe 11,426 


This table, it will be observed, shows that not only should the 
disturbances of 1848 affect the quantities of crude iron manufac- 
tured, but that sd also depressed the prices in a notable pro- 

ortion, owing mainly to the difficulty of disposing of the stocks on 
Lond, and the final subsequent depression of all enterprise giving 
employment to the metallic industries. 

During the five years, 1847 to 1852, the whole of the crude iron 
produced in France came from fifty-four departments, of which 
twenty-three alone used the English process, i.e., employed coke. 
The ten departments which, during 1847, the normal year of the 
period, produced the largest quantity, whether of coke or charcoal- 
made iron, were as under :— 

I.—CHARCOAL-MADE TRON. 








Crude Iron for remelting for | Cast Iron, used directly from 
foundry use, or for refining. | the blast furnace. 





Years. ‘ 
Mean 














} | 

| y, ean | 
| Weight. | Value. Price, |Weight.| Value. Price. 

| | 
| Tons. | £ £s8.d. Tons. | £ £ 8. d. 
1847 | 287,697 2,134,448 7 8 0} 51,734 | 574,476 | 11 2 6 
1848 240,837 1,367,052 514 0 41,494 885,700 | 9 610 
1849 | 214,678 | 1,146,248 | 5 510  36,651| 326,660 | 8 9 2 
1850 | 190,636 973,440 5 1 8 | 88,883 | 360,448 9 610 
1851 | 202,855 1,113,464 51010 | 44,253 | 367,062 | 812 6 
1852 | 220,097 | 1,203,144 518 4 | 43,243 | 415,264 912 6 

Il.—Coxe-MADE IRow. 

1847 233,319 | 1,282,160 5 1210 | 26,838 | 265,672 | 913 4 
1848 169,962 796,660 41210 20,148 | 180,267 812 6 
1849 144,801 | 659,736 411 3 18,064 146,524 8 26 
1850 155,797 | 671,852 4 6 8 | 20,336 | 146,804 | 7 @ 3 
1851 169,478 717,912 4 4 2° 20,221 203,104 6 19 2 
1852 217,392 | 985,804 41010 | 41,910 | 304,888 7 6 10 





If we follow the plan which we have already pursued in relation 
to the ores of France and England respectively, we shall find, in 
regard to the pig-iron produced in these two countries, that in 1858 
the number of blast furnaces in operation in Great Britain was 617. 
and that in the year before the quantity of pigs made was 3,659,447 
tons, the value of which might be estimated at £3 per ton, or for the 
whole £9,978,341. It therefore follows that the yield of Great 
Britain, in that which our authority so aptly describes as“ the prime 
produce of the great staple of the world’s industry,” is nearly four 
times greater than that of France, while the average price per ton is 
£3 against £5 5s.—‘ facts significant enough,” it is added, “‘ without 
further remark in favour of the increased importation of pig iron 
from England, which must take place with the reduced duties.” 

At this point we may well introduce the computations made by 
the following authorities as the uty of crude iron produced in 
Europe at various epochs. M. Villeforce estimated the quantity in 
1808 at 1,368,000 tons; in 1830, M. Virlet gave the quantity at 
3,086,600 tons; in 1836, according to M. Hasse, there were pro- 
duced 2,933,000 tons, indicating a decrease; in 1840, M. Debette 
estimated the production at 3,614,600 tons; in 1846, according to 
M. Hartmann, the total produce had reached 6,919,520 tons; in 
1850, by the calculation of (Echilhaenser, it was 7,859,200 tonsa; 
and in 1854, 9,000,000 tons formed the estimate of M. de Reden. 

Without hesitation it may be said of the skill in iron working 
possessed by France that, in the production of iron castings, she is 
undoubtedly without a rival. In addition to ornamental excellence 
she surpasses the manufacturer of our own country in the quality of 
articles of ordinary use. ‘Ihe recent exposition of St. Dizier con- 
firms this statement; and nothing in the present/state of the founders’ 
art could excel the productions sent from the works of Sommevoire 
and Val d’Osne. Almost all the articles exhibited by the former 
were naked castings, well calculated to show the niceties of the 
moulding as well as the fineness of the metal, to say nothing of 
colour. The clear and smooth surfaces reminded the ubserver of the 
best American castings of the same class, especiaily in the great 
sharpness and accuracy obtained without much subsequent dressing. 
As far as regards ornamentation, a general scarcity of style and 
freedom from superlaboration were observable, as in former metal- 
lurgic exhibitions; and in the more useful cast-iron articles, such as 
domestic utensils, it was evident that English manufacturers of 
similar articles cannot boast of any superior degree of excellence as 
respects compactness of grain and smoothness of surface. Among 
the larger castings were some very remarkable ones, as uniting 
great size with economy of material. In all cases that which was 
most observable was the strictly artistic character of the moulding, 
and the knowledge exhibited of the art-capabilities of the material— 
a knowledge unfortunately so sparingly possessed by the English 


founders. 
(To be continued.) 


Rep Hor Guxs.—There is no doubt whatever that cast-iron, 
long submerged in the sea, will, on being exposed to atmospheric 
air, become hot even unto redness, and sometimes fall to pieces. 
Such was the case with some iron guns which formed part of the 
armament of one of the vessels of the Armada, sunk off the Island of 
Mull; and the cast-iron balls with which some of the guns of the 
Mary Rose, sunk off Spithead temp. Henry VIII., were loaded. Mr. 
Wilkinson, in his “ Engines of Wer,” remarks, p. 242 :—* It is also 
an extremely curious fact that the cast-iron gratings which have 
been long immersed in the porter backs or vats of large London 
breweries possess the same property of becoming hot on exposure to 





the atmosphere when the porter is drawn off for the pur of 
cleaning them.”—Notes ond Gavia. _—, 





IRON-CASED FRIGATES.—THE WARRIOR. 


ANOTHER re-construction of our navy is now imminent. it is not 
many months since it was announced in the Queen’s Speech that 
the navy was to be re-constructed, and screw steamers have since 
that time superseded the old sailing three-deckers, No sooner has 
this great change been effected than we are again doomed to the mor- 
tification of hearing that all this additional expense has been thrown 
away; for, in the words of the Secretary of the Admiralty, at the 
close of last session, ‘ The French are building ten iron-cased ships, 
while we are only building four iron-cased frigates.” We cannot 
permit the Emperor of the French, though he discourses at Mar- 
seilles so eloquently about “the olives of peace,” to be ahead of us 
in this matter; for if ten iron-cased ships are necessary fur the pro- 
tection of France, which has a landed frontier for more than half of 
its extent, at least half as many more are y for the def 
of our sea-girt island, putting altogether out of question any con- 
sideration for our colonies. Jron-clad ships are therefore a necessity. 
Economists may protest against the great expense which they will 
involve, and poets may sigh over the abandonment of our “ wooden 
walls,” and sailors may no longer sing, “‘ The hollow oak our palace 
is;” but, if “ our heritage” is to be the sea, ships in armour must be 
its guardians. Massive Goliaths, defiant in their strength, and 
conscious of their comparative invulnerability, must form part of 
our Channel fleets for the present, and in a short time be the only 
sentinels to guard our coast. ‘Cbree of these mail-clad vessels now 
float upon French waters, and, like the champion of the Philistines, 
are said to laugh to scorn the sling and the stone of our unprotected 
three deckers and frigates. La Gloire, Pallas, and La Normandie 
are already ‘great facts” on the other side of the Channel; the 
Magenta and the Solferino are on the stocks at Brest and L’Orient; 
the Jemappes is in process of conversion, and five others are far 
advanced. La Gloire has, it is said, succeeded admirably. She 
made 13} knots upon her trial trip, is said to be very steady, and 
the experiment is pronounced in every respect satisfactory. She 
can carry seven days’ coal, 500 rounds per gun, and her portholes are 
6 ft. clear of the water in an ordinary sea-way. The Normandie 
will soon be ready for launching and steaming from Cherbourg, and 
the Pallas is being fitted out with great activity. The Jemappes, 
like the Gloire and her sister ships, is merely an old hull covered 
with iron plates, but instead of having the plates wall-sided, like 
our floating batteries, and which may be pieced by the balls from 
the Armstrong or Paixhans heavy guns, she will have her sides built 
on a curve, and fluted at intervals, so that the shot will rarely strike 
upon a flat surface. Of the Magenta and Solferino all that is per- 
mitted to be known of them is, their hull below water is similar to 
that of ships on the old model, and their scantling is that of our 
80-gun ships. The novelty consists in the form of the cutwater, 
which forms a straight line up to the surface of the water, formin 
an acute angle with the keel; it then recedes with a backwar 
curve, and joins the bows, to which it is firmly attached by stout 
iron-cased timbers. The angular extremity of the cutwater, which 
is about 15 ft. from the bows, is of oak, and is to be fitted witha 
large conical spur in wrought-iron. Of these vessels a French 
journal states that ‘two of them placed on the coast of Ceuta would 
completely paralyse the guns of Gibraltar, and would be masters of 
the Pillars of eocuien” This J be taken not merely as an 
opinion of the formidable a ps of these ships, but of the purposes 
to which they may probably be applied. 

To meet this new description of vessels we have, at the present 
moment, four iron clad ships in hand, and a fifth, which is about to 
be commenced at Chatham. We have six iron floating batteries, 
which were built during the Russian war, but the French have the 
same number, and some of these saw actual service at Kinburn, while 
ours have not had the same good fortune. They are the ugliest and 
the clumsiest looking craft afloat, they are barely floating, certainly 
not sailing, batteries ; their movements are of the slowest description, 
and in a rough sea they would founder, but they are practically in- 
vulnerable. They present but a small surface to the enemy, and are 
fitted with ordnance of the largest calibre. They would, no doubt, 
be serviceable in the Medway, where they are at present stationed, 
in the event of any hostile fleet unptes to steam up the Thames. 
The French have, it is true, got a little start of us, inasmuch as they 
have three iron-cased ships afloat, one of which has been equipped 
for sea. This advantage, however, is only a temporary one; for for- 
tunately for this country, ships of this class, to be really efficient and 
permanent, required to be built entirely of iron, while the French 
vessels are really nothing more than old wooden hulls, with iron 

lates attached to them. La Gloire is but the old “ Napoleon,” with- 

er upper decks taken off, and her sides plated. The four ships which 
we have on hand are new throughout, iron built, and the frigates will 
be the fastest ships in the navy. The Warrior and the Black Prince 
are now fast approaching completion; the former is being built at 
the works of the Thames Ship Building Company, the other at the 
Clyde, by Messrs. Napier and Company. The Warrior was com- 
menced in the month of June, 1859, and it is expected that she will 
be ready for launching on the 5th of December, though it is not im- 
probable it may be a few weeks later. This ship, as well as the sister 
one in course of construction by Messrs. Napier on the Clyde, is not 
intended, as many persons suppose, like the ancient galleys, with 
power increased a thousand-fold, to ran down anything which floats 
on the water, and is rash enough to be an opponent. It was origi- 
nally intended to have built these two vessels of such a form aud 
strength as to have made them available as “rams.” As originally 
designed the bows of the ship were drawn after the outline of the 
lower part of the neck and breast of a swan when swimming, so that 
the point which would strike an enemy's vessel would be the breast 
which was under the water-line. ‘The bows in this case would have 
formed an obtuse angle, the point of which would have been almost 
level with the water, and receding back at a rather sharp slope. 
This arrangement was to have been concealed with the usual 
figure-head and forward gear, as it was thought the enemy might be 
deceived by its appearance, and imagine it was nothing more than an 
ordinary ship. This notion, however, was soon abandoned; a trick 
of this sort was considered hardly worthy of being resorted to, even 
if it could have been for a moment successful. It would not have 
been easy to have dggeived any naval man, who had any amount of 
experience or commoh sense, by the mere ornament of a figure head, 
as to the real character of a ship of more than 6,000 tons, nearly 400 
feet long, and carrying only a broadside of eighteen guns on her main 
deck. ‘This idea was therefore soon abandoned, and the Warrior will 
appear honestly and fearlessly as an iron-clad frigate, or rather cor- 
vette, carrying thirty-six main deck and two pivot guns. She is 
throughout an iron steamship, of most unusual strength, however, 
formed of plates § of an inch in thickness. She has an even keel, and 
the aa at the bottom are 1} in. in thickness. Her length over all 
is 420 feet, about two-thirds the length of the Great Eastern; her 
length between perpendiculars is 380 ft., extreme breadth 58 ft., ex- 
treme depth 42 ft. Her tonnage is 6,117 tons, and she will have 
screw engines of 1,250 horse-power, and these, with the boilers and 
armaments, will give a total weight of considerably more than 
10,000 tons. The lines upon which this frigate have been built are 
exceedingly fine, both fore and aft, and there is no reason whatever 
for supposing that she will not make fourteen knots an hour, As- 
suming that the performance of the Gloire has been correctly re- 
ported, and that she reall y made 13} knots and not miles, the Warrior 
would still be a faster ship. One point of superiority of the Warrior 
over the French ship is that the —, are 9 ft. above the water, 
these of the Gloire being only 6 ft., and in a rough sea could not be 
worked. This isa very important feature in favour of our frigates. 
Add to this the fact that the Warrior and Black Prince, and the two 
steam rams, are built entirely of iron. There will be no trouble in 
these ships with respect to d or d timber, and the 
effects of the shot will not tell upon them so severely as in the case 
of the wooden-plated ships of the French. Anexamination recently 
made of the Trusty, one of our iron-plated floating batteries, upon 
which a were tried, has shown that her timbers have been 
very much injured by the ay shaking she underwent from the con- 
cussion of theshot from the Armstrong guns. The Sirius also, upon 
the sides of which some plates were fixed for the purpose of experi- 
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ment, before finally deciding upon the form to be given to those of 
the Warrior, also affords unmistakeable evidence of the shock to her 
timbers, The plates fixed on to the Sirius were fired at with old 
68-pound shot, and at a short range the plates stood the shock well, 
and many persons supposed that a ship cased with this would have 
been perfectly protected »gainst the fire of the heaviest sea ordnance. 
A close inspection of the interior, h» wever, has thoroughly dispelled 
any such notion. Where the shot penetrated and passed through the 
iron plate as well as the vessel's side, the injury done has been actu- 
ally less than when the penetration was less complete. In those parts 
where the plates have successfully resisted the shot, the timbers 
behind are riven into lathwood, the bolts are drawn, and the massive 
timber knees of the vessel were snapped asunder by the shock on the 
plate. So complete has been the destruction of the timber-work, that 
the vessel could not be repaired, except in a dock, and until 
thoroughly repaired a ship so struck would leak like a sieve and 
rapidly aink. The outer covering being of iron, it is, of course, im- 
possible to repair her from the outside, while it would be h-peless to 


attempt to patch up her shattered timbers inside. The hurry with | 


which the old French ships have been covered with iron plates may, 
after all, illustrate the fable of the hare and the tortoise and the old 
proverb, “ The race is not always to the swift.” 

The shell of the Warrior and of the Black Prince is built, as we 
have stated, entirely of wrought scrap iron. The keel, or portion 
to which the ribs are bolted, is formed of immense slabs of 8 ft. 6 in. 
deep, and are 1} in. thick. The ribs which spring from this are 
wrought-iron T-shaped beams, made in — of 5 ft. in length by 
2 ft. in depth. They are placed 3 ft. 8 iv. apart, except for a dis- 
tance of 10 ft. on each side of the keel, where they are bolt-d at half 
this distance apart. The main and upper decks are of iron covered 
with timber, and the orlop deck is of timber. The decks are sup- 
ported by rolled wrought-iron girders of enormous strength. Along 
the entire length of the vessel, from stem to stern, there are so'id 
wrought-iron beams placed at intervals of 5 ft. inside the ribs, and 
these again are strengthened by cross girders. ‘The bows and stern 
of the ship are divided into twenty--even water-tight compartments, 
and are shut cff from the engine room and fighting portion of the 
ship by wrought-iron transverse bulkheads. As the armour is not 
intended to cover the whole of the ship, these compartments will 
afford increased security to the ship. They may be riddled with 
shot in every direction without affecting the safety of the ship—nav, 
even the bows and stern may be shot clean away, the centre would 
still remain a floating battery 210 ft. in length, 27 ft. in depth, and 
68 ft. wide. The rig of the Warrior will be that of an 80-gun ship, 
and she will be armed with Armstrong’s heaviest guns. The armour 
of the frigate consists of plates of hammered iron 4} in. in thick- 
ness, One cause of the delay which has occurred in the completion 
of the ship has been the experiments which have been made in 
order to decide upon the best form and materiul for the outer cover- 
nig. The teats which were applied to the plates furnished by the 
builders of the Warrior were of the most trying character, as shown 
by the effects on the Sirius, already referred to. Some plates were 
fired at with 68-pounders, at 200 yards’ range, and were iiterally 
cut in half by balls fired one after another on a line drawn on the 
surface, each ball striking immediately below its predecessor. Upon 
some other plates the ball made a circular indentation upon the sur- 
face, nearly as deep as the plates, exactly of the form of the pro- 
jectile, and as though a mould had been taken of it in some soft and 
yielding substance. It was only after repeated trials that it was 
decided that the plates should be o! annealed scrap iron. The labour 
involved in building up these plates is enormous, In the first 
instance, small scraps of iron are thrown into the fires, and when in 
a state of red heat are subjected to severe hammering, under the 
steam hammer, until the whole is beat-n and amalgamated into a 
solid mass of about half a ton weicht. This lump is then placed on 
the top of a similar mass, the whole made red hot, and hammered 
and welded together. Repeated additions of this kind are made, 
until about five tons of metal are thus welded together in one 
huge shapeless body. This is then brought to a glowing white 
heat, and placed under the huge hammer, the thundering blows of 
which radually reduce it into shape. Again and again the enor- 
mous slab is put into the furnave and hammered into one piece of 
15 ft. long, 8 ft. wide, and 4} in. thick. From ten to a dozen men 
are engaged in the work of — these ponderous masses of iron, 
which are moved about apparently with the most perfect ease. 
Powerful cranes swing the mclten mass from the furnaces to the 
hammer, a nicely-adjasted balance is provided by a massive iron 
lever, one end ef which is welded into and forms part of the metal, 
and this is provided with a d zen or more of horns or handles, by 
which the iron can be turned in any direction; for the plates are 
not only hammered on the broad surface, but at the sides, and at the 
top and bottom. The plates, after having been roughly formed into 
shape, are completely planed and squared. Planing machines of 
enormous size hug these plates in their resistless arm, and bear them 
slowly and slently under the sharp cutting edges of tke tools, and 
thin shavings of the metal, which, as they are cut, coil up in long 
bright ringlets of iron, attest the tremendous power of these noise- 
less and all but ip t hi When the edges and surfaces 
se made perfectly smooth az the finest work of the cabinet-maker, 
the plates are placed on an end, gripped firmly by a mortising 
machine, and as they travel slowly backwards and forwards in the 
framework, against a small tongue of steel, a groove of about | in. 
in width and depth is formed, into which the corresponding pro- 
jections formed on the side of another plate will tie with the most 
perfect accuracy, the plates being all made to dovetail on each of 
the four sides. 

The cost at which this armour-clad ship will be built is not much 
more than would be the cost of an oak timber-built ship of the same 
tonnage. The price at which the contract was taken was £40 per 
ton, the cost of an ordinary 80-gun timber ship is £37 17s. 6d per 
ton. Not only is the Warrior an iron-built ship from stem to stern, 
but she is covered with 18 in. of teak timber over nearly 12,0: 0 
square feet of surface, and it is upon this bed of timber, itself repos- 
ing upon the iron sides of the ship, that the armour plates are to be 
fixed. These outer plates will be secu ed by iron bolts of 82 in. in 
length, which pass through the 4} in. of iron plates, 18 in. of teak, 
& in. of iron forming the shell proper of the sip; and, finally, about 
9 in. of timber, which forms the inside lining of various portions of 
the structure. To the cost of the hull is to be added that of the 
engines of 1,200 horse-power; these, however, would cost 10 more 
than would the engines of an ordinary screw line-of-batt.e ship, 
viz., about £72,000, at the rate of £60 for each horse-power. The 
cost of the engines and ship will be about £300,000. The ordnance 
and stores probably about the same as an 8(-gun ship, as all the 
guns will be Armstrong's, of the heaviest calibre. If the Warrior 
accomplishes what may fairly be expected of ber, she will be the 
cheapest ship in the navy. The Thames Shipbuilding Company, by 
whom she is built, have now adapted their machinery to the work 
required, and a sister ship would, no doubt, be built in half the time 
which bas been taken up in constructing the Warrior. It is stated 
that the Government have ordered an iron-plated ship to be com- 

need forthwith at Chatham, in the royal dockyard, and it would 
be curious to ascertain whether a ship of this class can be constructed 
more cheaply there than in a private yard. The Admiralty have 
appointed four inspectors, who narrowly watch the progress of the 
works, and examine every portion of the ironwork and timber before 
it is put into the ship. Mr. Hardy, the superintendent of the works, 
and Mr, Ash, the company’s chief drgpghisman, have devoted great 
time and attention to the work, and The ship, when completed, will, 
without any doubt, serve to keep up the high reputation which the 
Thames Works have already acquired. It is a matter of regret that 
a second ship of the same class is not now in progress in the same 
yard, ag while the outer plates are being perforated, portions of 
another ship might be proceeded with. 

What may be tle value in a naval engagement of ships of this 
class can only be really tested in action. This much, however, is 
clear, that ships like the Warrior can successfully resist those 
destructive shells, of which a — officer has recently said, “ For 
God's sake, keep out the shells.” That at least is something done 














so far as these ships are concerned. But ships of the Warrior class 
can still throw shells filled with molten iron, or with liquid fire, or 
charged with powder, which may explode on concussion with the 
sides of a wooden ship, while at the same time they are practically 
invulnerable to the heaviest shot that can be delivered by their 
opponents. Whitworth’s gun may punch a hole in the iron cuirass 
of these ships with its flat-headed shot, within a limited range, but 
unless followed by a succession of such shots, or pierced with shells, 
the mail-clad Warrior may reel for an instant beneath the blow, but 
will not be seriously affected. In the case of shot piercing the sides, 
there is a covered way provided all round the ship for men to pass 
and plug up the holes. If struck either in the fore part or stern, 
the water-tight compartments will still keep the ship in safety. At 
those immense long ranges of Mr. Whitworth’s, of which we have 
heard so much, there would be great difficulty in hitting the ship at 
al), and if struck the shot would fall harmle’s upon her. The great 
speed of the Warrior will give her immense advantages over any 
other ship afloat. She could steam away from a broadside, or bear 
down upon a slower ship and deliver a concentrated fire of the 
heaviest guns, and receive no harm in return. It is only when the 
Warrior and Black Prince meet with sl.ips of equal speed, power, 
and armament, that we shall be able to ascertain what is the progress 
which science h»s made in the art of maritime warfare. 

The Army and Navy Gazette, writing on this subject, says:—“‘ We 
lately announced that it was the intention of the Lords of the 
Admiralty to build three additicnal iron-plated steam war-ships, 
and that two of these ships were to be constructed by private con- 
tract. In accordance with this decision circulars were addressed to 
six extensive iron shipbuilding firms, calling upon them to send in to 


Whitehall tenders for the required work not later than the 5th inst. | 


This was strictly complied with, as at i2 o’cluck on the day named 
each firm had lodyed at the proper office every necessary document, 
and, as might have been expected when the gigantic and expensive 
nature of the undertaking to be executed is taken into consideration, 
much anxiety was displayed on the following day by the persons 
chiefly interested to ascertain the names of the fortunate and 
successful competitors; but great was the surprise of all to find that 
a change had come over the views of their Lordships, and to learn 
that at the twelfth hour the Warrior model, with its upright sides, 
had been rejected. in order that an opportunity might be afforded to 
investigate the plans which for some weeks past have been brought 
under the notice of the authorities by the press, as possessing greater 
powers of resistance to shot and shell than those hitherto approved 
by the Admiralty. This decision will ey affect the vessel 
ordered to be bu'ilt at Chatham Dockyard; so that, as the matter 
now stands, we are precisely in the same position as we were prior 
to the issue of the above-named circulars. 








PRESERVATION OF STONE. 

WE have been requested to publish the following com- 
munication :— 

Sm,—As this is a subject which intimately concerns the profession 
and practice of engineers, as well as architects, and as much mis- 
apprehension prevails, occasioned to a great extent by misrepresen- 
tations which have been widely circulated through the medium of 
some of the public journals—relating more particularly to the 
decayed state of the stonework of the New Houses of Parliament, 
and to the several processes which have been proposed and tried for 
arresting and preventing this evil, I think your readers may feel 
interested in the perusal of the accompanying report, from gentle- 
men of acknowledged reputation and standing in their several pro- 
fessions. 

As the inventor of one of the processes which have been applied 
to this great national editice, I am naturally desirous that the merits 
and details of my method should be fairly represented, and fully 
understood; but as I do not desire improperly to anticipate the con- 
clusions to be arrived at by those who may be professionally ap- 


| pointed to investigate the results of the several operations which have 


been made, I will not occupy more of your space than to solicit the 
insertion of the two accompanying reports in your next issue. 
Ipswich, 14th October, 1860. Freperick Ransome. 





Westminster, Scpt. 20th, 1860. 

We, the undersigned, having been requested by Mr. Ransome to 
inspect the present condition of the stonework of the wulla of the 
Speaker's Court, at the New Palawve at Westminster, hereby certify :— 

That the process which has been applied the eon at intervals within 
the last two years for the purpose of preserving the stone iv, in our 
opinion, evidently inefficient, having alrendy become so decomposed as 
to be easily removed by the slightest touch, and the stone itself having 
cons‘dorably disintegrated since the application of such process. 

We also observe that the whole of the porch and battlements, with 
other = of the walls where decay was most apparent, have been so 
recently re-coated as to be still moist from such application, by means of 
which the evidence of inefficiency of the process previously applied is 
oblicerated, and the subsequent deterioration of the stone temporarily 
and partially concealed. 

Gro. P. Bipprr, 24, Great George-street, Westminster (Presi- 
dont of the Institution of Civil Engineers). 

Josepn Cusirt, 6, Great George-street, Westminster (Civil 
Engineer). 

Crarces H. Surrn, ono of the C rs appointed for 
selecting the stone for the Houses of Parliament. 

Geo, R, Burve ct, Architect aud Civil Engineer, 14, Lincoln’s- 
inn fields, 

Josepu SmitH, Architect, Holborn. 

Jas. Kouse, 24, Grent George-street, Westminster. 

Chemical Theatre, St. Bartholomew's Hospital, E.C., 
October 80:h, 186). 

Dear Sirn,—At your request I have carefully examined the two bays on 
the Kiver Ter:ace of the Housex of Parliament, the one having been 
treated by your preservative process, and the other by that of Mr. 
Szerel vev, in Augus*, 1859. I have al-o inspected other portions cf the 
stonework upon the River Terrace to which your process bas been ap- 
plied, and also the Speaker’s Court, where I understand Mr. Szerelmey 
operated in the autumn of 1858, and which is now undergoing his pro- 
cess a second time. 

With regard to the two competing bays upon the River Terrace, I am 
of opinion thut the time which has elapsed since they were operated 
upon is too short to enable any sound conclusion to be arrived at con- 
cerning the permanent success of either process, It appeared to me, 
however, that there were in.ications of exfoliation in certain very ex- 
posed portions of Mr. Szerelmey’s bay, which I could not observe in an 
part of yours, except upon a sma | portion of one of the buttresses, whic 
was purposely left without your protecting material, in order to contrast 
with the surrounding preserved stone. With the exception of the indi- 
cations above mentioned, there caunot be a doubt that both processes 
have, so far, greatly preserved the stonework to which they have been 
applied, It must be remarked, however, that the two bays exhibita 
considerable difference in appearance, both when observed closely and at 
adistance, The bay operated upon by Mr. Szerelmey, especially the 
lower half of it, presents a streaky appearance, as if some whitish fluid 
had run down the tool-marks iu the stone, whilst your bay exhibits a 
comparatively uniform apy r bling freest 

The application of Mr, Szerelmey'’s process to the Speaker's Court, 
which took place in the autumn of 1858, affords more trustworthy evi- 
dence as to the permanency or otherwise of the effects of that process, 
owing to the longer period of its trinl, On examining the north, west, 
and south sides, which have not yet been recoated, several unmistakable 
instances of progressing decay and exfoliation of the stone presented 
themselves. The state of the east side of the court, which has just 
undergone the process of recoating, could not be ascertained ; but, inas- 
much as it has been the first selected tor a renewed application of the 
wash, the preservation of that side was probably not more perfect than 
that of the others. Itis obvious that the materials used in the Speaker's 
Court are of a much less penetrating aud hardening nature than those 
used by Mr. Szereliney upon the competing bay of the River Terrace ; the 
effect in the former case being, as fur as | could judge, more exclusively 
confined to the surface of the stove, where much powdery material, ex- 
hibiting marks of the brush, forms an exter na! coating. 

1 have also chemical.y ex.mined, with tho following results, the four 
specimens which you forwarded to me for investigation. 

The powder labelied, ‘Taken from the east side of Speaker's Court. 
Houses of Parliament, Oct. 25th, 1860,” when heated, emitted dense 
vapours, smelling strongly of burning paint. It coutained 22°28 per cent. 
of organic matter, which was partly of an oleaginous and pai tly «fa bitu- 
minous character. The remaining inorganic matter cousisted chiefly of 











silica and oxide of zinc, with traces only of lime. 
The powder labelled, ‘Taken from the west side of Speaker's Court, 








Houses of Parliament, Oct. 25th, 1860,” contained only 2°10 per cent. of 


organic matter, which burnt with the smell of paint. The residue, 
which was not alkaline. did not contain a particle of oxide of zinc, and 
consisted of silica, with mere traces of lime and soda. 

The powder labelled, “‘ Taken from the buttress, next to that operated 
upon by Mr. F. Ransome, October 25th, 1860,” contained 24°97 per cent. 
of oleaginous organic matter, which burnt with a strong swell of paint. 

The inorganic residue was strongly alkaliue, and contained silica, lime, 
alurcina, magnesia, and soda. 

The liquid labelled “ Szerelmey’s material” contains 6 |b. of solid mate- 
rial per imperial gallon; the inorganic part of this consists of silica and 
oxide of zinc, with traces of soda, lime, and sulphuric acid. The solid 
mutter contains organic substances equivalent to 1 Ib. 13 oz. per gallon of 
the liqui|, and containing 1°89 per cent of nitrogen. 

The ethereal extract of the solid matter leaves on evaporation a viscous 
residue smelling strongly of linseed oil. When the solid matter is heated, 
it takes fire and continues to burn for a long time with a luminous and 
very smoky flame. The liquid is slightly acid. These results indicate 
that Mr. Szerelmey has employed two, if not three mixtures upon different 
parts of the Houses of Parli t—viz., one isting of silica, lime, and 
soda, mixed with bituminous and oleaginous matter, in the competing 
bay upon the river terrace ; a second, consisting of silica, oxide of zine, 
olexginous and bituminous matter, just applied to the east side of the 
Speaker's Court ; and, lastly, a third compound with which this court was 
dressed in the autumn of 1858: the latter mixture has, however, been so 
thoroughly decomposed by atmospkcric influences, as to leave little indi- 
cations of its original composition; but the absence of oxide of zine 
proves it to have been different from that now being applied to the 
Spexker’s Court, whilst I cannot imagine it to have been the material 
applied to his competing bay, because it is not conceivable that another 
year’s exposure will reduce the latter to the state of decomposition and 
ee now observed in the material first applied to the Speaker's 

evr, 

With regard to the comparative merits, as regards permanency of effect, 
of your process, »nd that of Mr. Szerelmey in the two competing bays, 
it is, as I have before remarked, premature to draw any conclusion from 
present appearances, Both processes may be successful, or both may 
ultimately fail ; nevertheless, we have considerable data for the formation 
of an opinion as to the ultimate comparative results of the two experi- 
ments, and, judging from these data, I believe that your process, founded 
as itis upon induration by exclusively isorgame and insoluble matter, 
has a much greater probability of success than that of Mr. Szerelmey, in 
which great dependence seems ta be placed upon the filling up of the 
pores of the stene with perishable nitrogencons organic matter. 

The latrer will for a time ren-ler the surface of the stone less absorbent 
both of liquid and gaseous impurities, but will, I fear, soon decay, leaving 
the stone in its original unprotected condition. 

With regard to the process or processes which Mr. Szerelmey has 
applied to the Speaker’s Court, I entertain a still less favourable opinion, 
because, from the n«ture of the materials there used, I cannot anticipate 
that any real indurating effect will be produced. 

I am, dear Sir, yours truly, 
(Signed) 





F. Ransome. E. FRANKLAND. 


RAILROAD CoNVENTION.—An adjourned meeting of the represen- 
tatives of the five Atlantic trunk lines of railroads was in session last 
Friday and Saturday, at the St. Nicholas Hotel. Mr. J. Edgar 
Thomson, of the Pennsylvania road, acting as chairman, and Mr. W. 
Shanly, of the Grand Trunk Railroad (Canada), as secretary. The 
following roads were represented:—New York Central, Erastus 
Corning; New York and Erie, N. Marsh; Grand Trunk, Canada, 
W. Shanly; Pennsylvania, J. Edgar Thomson; Baltimore and 
Chio, J. W. Garret; Pellefontaine, J. Brough ; Marietta and Cin- 
cinnati, N. L. Wilson; Pittsburgh, Columbus and Cincinnati, T. L. 
Jewett; Little Miami, Columbus, and Xenia, W. H. Clements; and a 
deputation from the South-we-tern roads. The principal business 
transacted was the confirmmg of the proceedings of the meeting 
held on Friday the 14th September ult., in regard to the adoption of 
a uniform system of freights on the Western roads, so as to prevent 
competition and rivalry between the various lines. The meeting then, 
after revising the articles of agreement in some few particulars, ad- 
journed until Thursday, November 22, at 10 a.m. 


Tue Prevention or Rattway Accipexts—lIn a letter to the 
Times, Mr. Thomas Wrigley offers the following suggestions for the 
more effectual prevention of railway accidents:—* 1, As the sheet 
anchor of railway travelling, I would have one uniform of description 
of signals used throughout the kingdom. 2. The signals should 
speak one uniform language, so that an engine driver in passing 
from one line to another would have no difficulty in reading them 
and in understanding them; and, as it is well known that I have 
always advocated the affirmative or positive mode of using the 
signal, in preference to the negative system now in use, and believ- 
ing, as I do, from practical experience, that there is no safety except 
in the ‘affirmative system,’ I would have that as the language of 
the signal. 3. I would enact that no train should move without a 
brake-van at the rear of the train of not less than a given 
weight, in proportion to the number of carriages in the train, 
each brake to be provided with a ratch wheel and catch, so 
that the brake when screwed down would remain in that 
position until the catch was removed; and in case of ex- 
cursion traflic, where the train is often of unusual length and 
weight, an additional brake-van should be used, but always behind. 
Had there been a proper brake at the rear of the train at Helmshore, 
and had it been left firmly screwed down, no accident would have 
occurred, whether the guard left the carriage or not. 4. There 
should be a means of communication between the driver at the head 
of the train and the guard at the rear; and, until something more 
efficient is provided, a cord fastened at one end to the whistle of 
the engine, and at the other to a bell in the guard’s van, the cord 
resting on hooks outside, above the carriage doors, would effectuall 
answer the purpose. 5. I would prohibit any train passing throug! 
a first-class station at more than ten miles an hour. 6. Wherea 
railway consists of only a single line, no engines should be allowed 
to cross each other, each engine working the traffic from part to 
part, each way; and when on a double line, from any occ | 
obstruction, it became necessary to work the traffic on one line bot 
ways, a pilot should be invariably employed.” 


Acapemy oF Scrences.—At the last sitting M. Abbadie presented 
the Academy with the first part of his Géodésic d’ Ethiopie, a work 
which it has cost him fifteen years of travels and study to compile.— 
M. Waltz, director of the Observatory of Marseilles, wrote to an- 
nounce the discovery of a new comet, by M. Tempel, a pupil of 
that establishment, on the 23rd ult. The positions are :— 


Mean T. Marseilles. Right Ascen. Declin. 
Oct. 23.. .. 16h, 80m ., .. 10h, 4m. 42s, 28d. 27s. 0s 
%.. « i 15 - 10 56 6 29 62 50 


—M. Pasteur sent in an account of further experiments made by 
him in order to show that, when the air is pure, there cannot be any 
spontaneous generation. His paper was accompanied by seventy- 
three glass balloons, which had all been subjected to experiment. 
Twenty of these had been filled with air in the plains, at a consider- 
able distance from any inhabited spot; twenty more had been tilled 
with air on the heights of the Jura, at an elevation of 850 metres above 
the level of the sea; and lastly, another series cf twenty contained the 
atmospheric air taken at an elevation of 2,000 metres on the summit 
of the Montanvert, near the Mer de Glace. After a certain time 
the surface of the yeast which had been introduced into these 


| balloons displayed signs of vegetation, but not equally in each 


series; since, of the first twenty, only eight presented organic pro- 
ductions; of those of the Jura, only five; and, of the last series, 
only one. The still remaining thirteen balloons had been left open 
the whole night on the glacier, and only been hermetically closed on 
the following morning. Of these, ten contained organic productions. 
From all these experiments M. Pasteur considers himself warranted 
in maintaining bis opinion that the dust suspended in the air is the 
sole cause of those generations which are supposed to be spontaneous. 
—M. Jomard communicated a report addressed to the Viceroy of 
Egypt on the eclipse of the 18th of July last, observed in that 
country. M. Jomard states that during the complete obscuration 
he perceived all the stars of the first and second magnitude; he also 
saw seven protuberances, which appeared to him like clouds. Two 
of them were not in contact with the disk. In other respects his 
account does not differ from those of other observers. 
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SOCIAL REFORMS OF THE PAST SESSION. 
(From Newton's London Journal.) 


However reasonable may be the disappointment created in the 
public mind by the foundering of the many important Government 
measures of social reform, d at the t of the 
last session as ripe for enactment, it is satisfactory to know that sub- 
stantial progress has nevertheless been made in this branch of legis- 
lation. though in a quiet and unostentatious way. Since the Act 
passed in the year 1857, ‘“‘to make better provision for the punish- 
ment of frauds committed by trustees, bankers, and other persons 
entrusted with property," no step so calculated to check the fever of 
dishonesty has been taken as the passing of the Act of last se-sion 
(cap. 84), “for preventing the adulteration of articles of food and 
drink. It will be remembered that the first-mentioned Act was 
called for by reason of the astounding revelations of fraud, which, 
about the year 1857, threw discredit on the highest classes in the 
mercantile community. To vindicate the character of the country, 
and, if possible, to secure trustworthiness where confidence must 
necessarily be imposed, was the object of the legislature in the enact- 
ment of this law; but now we have another, which is intended to 
touch a more extended class, and to remove from manufacturers of, 
and traders in, edible substances, those ind ta to dishonesty 
which have, in too many instances, proved irresistible. When 
dealing with the fraudulent disposal of property by bankers and 
trustees, the Legislature had a very simple course to pursue, inasmuch 
as actions, admitted on all hands to be morally dishonest, had merely 
to be declared legally so; but, in the matter of aduiterations, many 
difficulties had to be weighed and carefully avoided. The recent 
legislation on this subject cannot, however, be deemed over hasty, 
for it is based on the labours of a select committee of the House of 
Commons, which sat during the sessions of 1855 and 1856, to hear 
evidence and report upon the advisability of amending the laws 
relating to the adulterations of food. Before this committee many of 
our first analytical chemists were called, and ample evidence was 
adduced to establish the fact of fresh legislation being required. In 
their final report, the committee said, in relation to the then prevail- 
ing practice of adulteration, that “not only is the public health 
exposed to danger, and pecuniary fraud committed on the whole 
community, but the public morality is tainted, and the high com- 
mercial character of the country lowered both at home and in the 
eyes of foreign countries. Though, happily, very many refuse, 
under every temptation, to falsify the quality of their wares, there 
are, unfortunately, large numbers who, though reluctantly practising 
deception, yield to the pernicious contagion of example, or to the 
hard nanan of competition forced upon them by their less 
scrupulous neighbours.” The disclosures of persistent fraud in com- 
mercial circles, immediately following the publication of the report, 
went far to establish the fact of public morality being tainted, and 
legislative action, resulting%in the law for the punishment of fraudu- 
lent trustees, &c, was promptly taken to strengthen the hands of 
justice; but a period of four yeurs was allowed to intervene before a 
remedial measure, for checking the adulteration of food, was enacted. 

Although convinced of the imperative necessity for putting a stop 
to the adulteration of food, the committee acknowledged it was no 
easy task to perform; for, as they truly remarked, “the great 
difficulty of legislating on this subject lies in putting an end to the 
liberty of fraud, without affecting the freedom of commerce.” 
‘ Adulteration,” the report says, ‘*may be classified under three 
heads :—Those of which the object is to lower the price of the article 
adulterated, by the admixture of substances of a cheaper kind; 
those which are intended to improve the appearance of the adulterated 
articles, and thus, in many cases, to deceive the public as to its 
quality ; and those which are practised tor the purpose of simulating 
some property injured or destroyed in the process of adulteration. 
Adulterations in each of these classes are of two kinds :—hose in 
which are employed substances of an innocuous character, and those 
in which the mixtures are more or less injurious to health, either 
directly by the noxious properties of the ingredients, or indirectly by 
lowering the nutritive qualities of the article adulterated.” 

The article which formed the chief subject of inquiry by the com- 
mittee was naturally bread; attention being mainly directed to the 
disputed fact of the presence of alum therein, and the effect of that 
adulteration on the human system. A statement had been made 
that Professor Liebig had discovered crystals of glum in bread, and 
this statement Dr. Carpenter confirmed by his own experience. 
Other witnesses had given the committee tests by which the public 
might satisfy themselves as to the presence or absence of alum, and 
the daily reception of alum into the system had been shown to be 
injurious to health, so that here was a case ripe for stringent legisla- 
tion; but,. fortunately for the sake of truth, the evidence of a 
gentleman, who, both by his pen in this journal, and as a witness 
in courts of law, has often done good service to science, was forth- 
coming. It remained for Mr. Lewis Th demonstrate the 
fallacy of the assumption that alum existed or could exist in bread. 
He had ‘placed crystals of alum in dough, and after baking had found 
not a vestige of the crystals remaining, the alum having been 
liquified by the heat and absorbed into the farinaceous particles of 
the bread: The constituents of alum—sulphuric acid, potash, 
alumina, and water—he had found in seventy-eight cases which 
he had examined, but these apart or uncombined did not possess the 
properties of alum; the assumption then that the public health was 
seriously affected by the —_ consumption of alum was simply a 
delusion. This evidence was in part confirmed by Professor Taylor, 
Mr. Linsey Blyth, lecturer on natural philosophy at St. Mary’s 
Hospital, Paddington, and Dr. Neligan, of Dublin. But Mr. Lewis 
Thompson’s evidence did not rest here; for he showed that there was 
not only no — effect to be apprehended from the properties of 
alum commonly used, but that it had its advan Although used 
by bakers solely for improving the appearance of the bread, it checked 
its tend to b mouldy, made the bread firmer, and, if a 
medicinal effect were due to the constituents, it would be rather that 
of a purgative than an astringent. The tests also for alum, given to 
the committee, he demonstrated to be fallacious. Here then was 
evidence on one subject sufficient to instil caution into our legislators 
before committing themselves to a course which the long series of 
revelations in the Lancet had induced the public to believe was so 
desirable. With respect to the adulteration of flour, the evidence of 
Mr, Potts Brown, an extensive miller, offered some new light. On 
this gentleman’s authority, we are informed that the adulteration of 
flour is necessary, in order to insure to the public a good wholesome 
article, and raise the es np wheats to an equality with foreign 
produce. ‘There appears to be great judgment required in the treat- 
ment of English wheat, to bring it up to quality; the corn from 
different parts of the island requiring special treatment. Mr. Potts 
Brown disclaims the possession of chemical knowledge, but it is 
evident he is no tyro in the science. He tells the committee the 
relative proportions of gluten contained in wheat and in beans, and 
shows the advant accruing from the admixture of bean-flour 
with wheat-meal; he adds one part of bean-flour to from forty to 
sixty of wheat, according toits quality. By this judicious mixture, 
he adapts his meal to the necessities of the London bakers, who are, 
he tells us, good judges of the wheat they are purchasing. The 
special requirement which Mr. Brown's mixture is intended to meet, 
and which his extensive dealings proves it has fulfilled, is as 
follows :—“ The flour to produce bread of the following quality: the 
loaf must be of a white colour and a good weight ; the corners free 
from a doughy skin, the crust not to dry of a brown colour; it must 
cut with softness, with a plain surface, and no large holes.” Now 
these are, doubtless, one and all, important advantages. But then, 
says Mr. Brown, * how are they to be attained if the miller is to be 
restricted by law from introducing into human food a small per 
centage of what is known to be so beneficial to horses?” ‘There may 
be much or nothing in his objection; at any rate, it brings out the 
nature of the difficulty of “ putting an end to the liberty of fraud 
without affecting the freedom of commerce.” To take another 
example of this witness’s skill. We have seen that he improves 
the better article by the addition of a worse, but we shall see 
that he raises the quality of the worse by the addition of the better. 

















Thus, in answer to the question, “ You put [together] beans and 
barley sometimes ?” he says. “‘ When I send flour into Northampton- 
shire, 1 mix wheat with barley, not barley with wheat. . . . . 
In dear times they must eat barley; they cannot afford to buy 
wheat.” Here is a case of adulteration to suit the taste of the poor 
Northamptonshire peasant, without touching his pocket. Mr. Brown 
adulterates his barley-meal with wheaten flour! Generous patriot ! 
And are such acts as these to be prohibited by law? But then 
legislation must be adapted for the masses, not for individual exce 
tions; therefore, it would appear necessary that the admission i 
wheaten flour of horse-beans, although calculated, as Mr. Brown 
assures us, to “lay on flesh quicker and faster than wheat,” should 
be restricted by law, to prevent its reckless employment in the hands 
of unskil‘ul or avaricious millers. . 

The adulteration of beer seemed to present some difficulties to the 
committee. It was generally believed, by witnesses examined, that 
the publicans were guilty of diluting and ing the beer which 
they received in a pure state from the brewers. Of those convinced 
of the use of narcotics and water were Mr. Blyth, Dr. Challies, 
Professor Taylor, Dr. Hassall, and Mr. Wickham ; the last of whom, 
having been long engaged in the trade of brewing, gives it as his 
opinion that the adulteration of beer mainly takes place in the cellar 
of the publican, and that publicans who do not adulterate form 
exceptions to the rule; but not one of the analytical chemists 
examined could speak positively to the use of that pernicious drug 
cocculus indicus, which has the reputation of forming the chief 
intoxicating element in London porter. This negative evidence is 
by no means calculated to dispel the prevailing belief; for while it 
is beyond doubt that cocculus indicus is largely imported. and one 
witness (Mr. Gay, formerly a drug grinder) declared that he had 
ground it in large quantities, not one of the witnesses—although in 
the ageregate necessarily familiar with all the chemical manufac- 
tures of the country—could point out any trade in which it could be 
legitimately applied. 

Of other alimentary substances of less importance, evidence was 
adduced to show the harmless character of the adulteration of some, 
and the injurious properties imparted to others; such adulteration 
being, in certain instances, to improve the appearance of the article, 
and in others to deceive. Another class of adulteration, if such the 
deception could be called, consisted in the substitution of one article 
for another, to bring the manufacture down to a price that would 
suit the public wants. An instance of this is given by Professor 
Taylor, who says: “A large quantity of candles are now manu- 
factured and sold as sperm and wax, which aré not sperm and wax. 
Stearic acid is used: it is an admirable manufacture, and they are 
excellent candles, but they are sold under a name that does not 
belong to them; and thn, to give them the appearance of wax, 
they are coloured with yellow colouring matter; but unless sold as 
wax or sperm, they would not meet with a ready market. We get 
by the stearic candle manufacture excellent candles, at a cheap rate, 
equal to wax.” From this example, and others of a like kind which 
might be adduced, it will be readily seen that the subject of adul- 
teration is not the most simple to legislate upon. 

Besides, however, leaving commerce free and unfettered, it is 
desirable also, while enacting laws for checking trade frauds, to 
avoid, as far as possible, opening the door to groundless and mali- 
cious prosecutions. Of i accusations, the evidence obtained 
by the committee affords sev: striking examples. Dr. Carpenter 
adverts to the case of Messrs. Fry, of Bristol, charged by Dr. 
Hassall, through a faulty analysis, with adulterating chicory toa 
large extent with roasted corn. To prove the groundless nature of 
the charge, and obtain an acknowledgment of the error, these 
ange) were put to the expense of £120 for chemical analyses, 

sides the outlay in lezal proceedings. Mr. Lewis Thompson 
also refers to a case, in which he was associated with the late Dr: 
Ure, arising out of a statement in the Lancet, that Mexsrs. Hall and 
Evans, of Worcester, vinegar manufacturers, had adulterated their 
vinegar with oil of vitriol. He says. “1 examined their works. They 
are very large vinegar manufacturers ; and | made a calculation from 
the quantity of oil of vitriol, as it was called, which had been found in 
their vinegar, thet taking the whole quantity of vinegar they 
produced, it would require something like 25 carboys of oil of vitriol a 
week to produce the adulteration in question. It would be quite 
impossible, of cour-e, to have brought anything of that kind into 
the manufactory without every one seeing it. 1 found there was not 
a particle of oil! of vitriol on the works. In examining the water of 
which the vinegar was made, I found it contained an enormous 
quantity of sulphate of lime. I have no doubt the mode adopted 
for testing the vinegar was by salts of baryta, and that the sulphur:c 
acid combined with the lime had been taken to be oil of vitriol. I 
examined the whole of the vinegar belonging to the establishment, 
and I examined a great many samples from their warehouse in 
London, and there was no oil of vitriol in any of them.” In one 
instance an aggrieved tradesman appeared in person before the 
committee, to state the wrongs he had suffered from a false 
accusation in the Lancet, He had followed the calling of a baker, 
and had been accused of adulterating bis bread with alum: to the 
publication of this accusation he attributed his compulsion to retire 
from business, for he could not reinstate himself in the good opinion 
of bis customers by an action at law, owing to Mr. Wakley refusing 
to part with a portion of the bread that had been analysed. In 
the evidence of Dr. Bingley, the facts of a case were stated, in 
which Mr. Crossby, of Rotherham, appeared as an undeserved 
sufferer. His flour had been seized, and found to contain as much 
as four per cent. of gypsum, and he was convicted for the offence. 
Having appealed against the decision, facts came to light which 
showed that the flour had been t d with subsequently to its 
leaving Mr. Crossby’s hands, and in so clumsy a manner, that ac- 
cording to Dr. Odling (also concerned in the investigation), “large 
quantities of gypsum could have been picked out of his sample, and 
were apparent to the naked eye.” From this case of Mr. Crossby’s 
Dr. Bingley concluded that “ there are not sufficient statutory provi- 
sions to check or protect the accused party in case of information. 
There ought,” he continues, “ to be some means of having samples of 
suspected articles properly sealed up in the presence of indifferent 
ae who may have means or opportunities afforded them to ana- 
yse them. 


To provide a ready and sure means of convicting and punishing 
— knowingly selling adulterated articles, at the same time 
eaving commerce unfettered, and rendering groundless and mali- 
cious prosecutions next to i ible, is t fore the aim of the 
Act of the last session, and this, we think, it has accomplished. 
Thus, it is enacted, that any person selling any article of food or 
drink which, to the knowledge of the seller contains any ingredient 
injurious to the health of the consumer, as also any person selling as 
pure or unadulterated any article of food or drink which is adulte- 
rated, shall, on conviction before two justices, forfeit a sum not 
exceeding five pounds, together with the cost of the prosecution ; and, 
on @ second conviction, the justices may order the particulars of the 
offence to be published, in any manner that may be deemed desirable. 
Power is given to local boards to appoint competent anslysts 
(subject to the approval of one of her Majesty's principal 
Secretaries of State), to examine articles alleged to be adulterated, 
ani to report thereon; but opportunity must be given to the 
seller of the article alleged to be adulterated, to accompany the 
purchaser to the appointed analyst, in order to secure such article 
from being tampered with. The purchaser of any article of food or 
drink in any borough or district may, on the payment of a small fee, 
not exceeding 10s. 6d., obtain from the local analyst a certiticate of 
his opinion as to the adulteration or not of the article submitted to 
him, and such certificate, when confirming the suspicion of adultera- 
tion, will be sufficient evidence to convict; an appeal, however, to 
the Quarter Sessions is permitted. Thus, supposing the appointed 
anal yst to be in error, and notice of appeal to be given ainst the 
justice's decision, the defendant is not likely to suffer much 
tion; and at the Quarter Sessions he can, armed with com t 
witnesses, vindicate the purity of his After a careful con- 
sideration of this Act, we think it is calculated to render good 
service, by deterring unscrupulous dealers in alimentary substances 














from tampering with their goods, while it leaves the manufacturers, 
so long as they have a proper for the health of the community, 
and make no false represen’ fon of what they are selling to the 


dealers, to p what mixtures wey way deem desirable. 
Another social reform effected in last session, although affect- 
ing only the metropolis, something more than local interest, 


as itis a public achnowlodgment of a principle too often lost sight 
of by our legislators. We refer to the Act ‘for better regulating 
the supply of gas to the metropolis.” There ex at present in 
London, without reckoning those in the outski no less than 
thirteen companies for supplying the public with So far from 
these having distinct territories, they competed’ sharply with each 
othér for customers, to supply whom the streets Were necessarily 






interlaced with gas mains, outlay thus 6¢ and the 
enstant ‘expense of keeping the mains in » Owing to the 
constant disturbance of the earth by water an " companies, 
the Surveyors of sewers, and the rival gag "tnddeed. all 


the litan gas companies to arrange a themselves for a 
division'of districts; and this having been set "the Act, cap. 125, 
bestowéd the sanction of Parliament on their ings. Thus, 
instead’ of gas being supplied by several maids ii the same district 
each company confines its supply to a sepa district; thereby, 
econhomising — and avo tng the too f t displacement of 
the pavement for the purpose of effecting he Act also 
determines the quality of the gas to be supplied, and limits its cost, 
and provides for a sutficient quantity being suppliéd; the companies 

ing placed under the control of the retary of State fur the 

ome Department. The illuminating power of the common gas is 
not to less in ep than twelve sperm candles, at six to the 
pound, and the cannel gas is tixed at twenty candles’ strength. With 
respect to its purity. it is not to discolour turmerit paper, or paper 
imbued with acetate or carbonate of lead, during one minute's 
exposure to a current issuing at a pressure of tive-tenths of an 
inch of water. Failing to comply with these conditions, the gas 
companies are liable io a fine of £50 on conviction before a police 
magistrate. As in the Act above noticed, so in this, provision is 
made for the local authorities to appoint competent examiners, who, 
for a fee of & 6d.. shall report to any consumer on the illuminating 
power and intensity of the gas supplied, and such consumer may 
make complaint to any magistrate, and thus obtain summary 







redress. @ cost of common ig is fixed at 4s. 6d. per thousand 
cabie feet, and cannel gas at 7s. Power is given to tne Secretary 
Of State, at the expiration of every three 


years, to alter the 
boundaries of the districts, either with or without the consent of the 
gu companies. But as this power is never likely to be exercised in 
tility to an existing company, so long as there is no real ground 
for complaint, the several companies may be said to hold @ monopoly 
of their priviieges’ while they act "P to the spirit of their engage- 
ments. Injurious competiion in this department is therefore 
happily got rid of; and it is to be hoped that all industrial enter- 
P for which Parliamentary powers are weeres may, for the 
uture, be dealt with in the same enlightened spirit.’ We have seen 
enouyh of disaster in the disregard uo: this y in connection with 
our railways, but we trust that for the future it wil not be deemed 
patriotic to look with hostility on every successful commercial enter- 
prise, and to offer encouragement to every unprincipled speculation 
which aims at competing for a share in the reward which has 
deservedly fallen to the lot of successful enterprise. 


THE COLLIERY EXPLOSION IN THE ABERDARE 
VALLEY. 


Iw our last number we gave a few brief particulars of the distress- 
ing colliery explosion which occurred at the Lower Duffryn Pit, 
near Moantain Ash, on Tuesday the 6thinst. Other particalars have 
since come to light, and it is satisfactory to know thac the informa- 
tion which we were enabled to lay before our readers is substantially 
correct. As is usual in all such caves the most ex ay rated’ reports 
were curren! as to the nu.wber of killed and wounded” but it has ltesn 
ascertained bevond all doubt that nine poor tell.ws were killed, and 
twelve others dreadfully burnt’ and injured, of which latter, two at 
least Hie in a very precarious condi‘ion. ‘The inquest up»n the bodies 
was formally opened on Thursday the 8th, at the Jeffery’s Arms 
Hotel, before George Overton, Ke ; the coroner for the Merthyr 
district. tom the evidence addu it ap;eurs that althoagh this 
distressing accident arose out of that deadly foe of the collier, fire- 
damp, yet it’ was one which with Ordinary précaution would have 
been preventéd; in fact, it is entirely a‘tibutable to a reckless 
disobedience of rules. We stated in our last that all the men 
worked with locked Davy safety lamps, and rules are posted in 
conspicuous pars of the colliery, printed both in Welsh «nd 
English, forvidding the removal «f the gauze heading of the 
lamp upon any account whatever. This rule, as already ob- 
served, was most recklessly disobeyed, and hence the tiring of 
the gas. It appears that two men, named John Box and Nathan 
Lovell, were driving an air-way in the nine feet vein, and had 
just finished their dinners when Lovell got up and went to an adja- 
cent stall. Box, for some reason or other, must then have removed 
the head or cap of his lamp, for an immediate explosion took place, 
and by the force of which Lovell was literally blown out of the air- 
way into the stall, but he miraculously escaped, and managed to 
crawl to the mouth of the pit. The dead body of Box was found 
in the heading in front of his stall, and his lamp was found, with 
the wire-gauze heading off, lying A his side. Immediately upon 
the accident being made known the Messrs. Powell, the proprietors 
of the pit, were upon the spot, and did everything they could to 
mitigate the sufferings of those who survived. nt coffins 
were also prepared for the deceased at the expense of the 
ge and the widows and children were kindly re- 
ieved with money to enable them to meet their more 
pressing necessities. We sincerely hope that this unfortunate 
accident will act as a caution to colliers against removing the heads 
or caps off their lamps. From the nature of their work the life of 
a collier is one of continual peril and danger, but the peril and 
danger are increased tenfold by the reckless and even wicked con- 
duct of those who persist in thus wilfully violating rules which are 
enacted for their comfort and safety. ‘Through the exertions of the 
Government Inspector of the South Wales district, several colliers 
have been brought before the local magistrates for removing the 
caps off their lamps, and fr other infringements of the Act of Parlia- 
ment. The bench, however, have hitherto but inflicted nominal 
fines or dismissed the cases upon payment of costs. This is not the 
way to second the efforts of the colliery owner or agent in enforcing 
salutary rules. When such distressing results are caused by 
wilful conduct, the magistrates should enforce such a fine as would 
teach colliers that 1 cannot act thus recklessly with im- 
punity. The following is a correct list of those killed and 
wounded : —Killed—David Richards, hauler, 25, single; 
George Morgan, salar 11; John Rendall, ier, 25, single; 
John Davies, collier, 83, single; Richard Williams, collier, 15; 
John Box, collier, 35, wife and one child; Thomas Evans, collier, 
81, wife and four children; Evan Thomas; collier, 34, single; John 
Regan, labourer, 62, wife and three children, one of whom is em- 
ployed at the works.—Total, 10 killed, with three wives and eight 
Pnildren dependent upon them. Wounded:—Howell Arthur, very 
severely burnt; Samuel Morgan, slightly; William Lovell, cut on 
the face; John Richards, badly cut and bruised; Jobu Jones, rather 
severely burnt; John Isley, severely burnt; Isaac Lee, ditto; James 
Gilbert, slightly burnt; Robert Lewis, severely; Jacob Jenkins, 
very severely; Willism Jenkins, slightly.—Total, 11. On the 
evening of tie explusion a public meeting of the principal trades- 
men of the district was held at the Jeitery’s Arms, presided over 





by the Rev. Wm. Williams. It was unafimously resolved to 
divide the surrounding neighbourhood into districts tor the purpose 
of subscriptions for the relief of the widows and chil- 


dren, Wales has never been behind-hand in the cause of 
charity and benevolence, and we feel assured such will not be the 
case on this occasion. 
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CLARK’S IMPROVEMENTS IN STEAM ENGINES AND BOILERS. 
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Tuts invention of Mr. D. K. Clark, of Adam-street, consists in 
new and improved apparatus for heating the feed-water of steam 
boilers, for the combustion of coal and other fuel without smoke, for 
the better absorption of heat, for drying and superheating steam, 
and for condensing steam, parts of which invention are respectively 
applicable to other purposes. In the improved feed-water heaters, 
acting by the forcible intermixture of currents or jets of water and 
steam brought into direct contact, the vent for steam is made of 
equal or nearly equal section with the heating tube or chamber. The 
water to be heated is introduced above the steam nozzle, and it pro- 
ceeds in a thin sheet or current round it, when it is broug‘t into 
forcible and instant contact with the steam just at or as close as is | 
practicable to the point of the nozzle, where the suctional and 
impinging action of the steam is sharpest and most effective. The 
conduit or passage for the hot water being suitably formed tc pre- 
verve and transmit the impetus given to the water by the steam, hot | 
water pumps are thus assisted by the momentum of the water in 
keeping the fang. For the same purpose the hot water suction pipe 
may be made wholly or partly of india-rubber or other elastic 
material, or an elastic reservoir may be connected to the pipe to 
compensate the pulsations or alternate action of the purap. Two or 
more heating chambers may be combined, so that thy water to be 
heated may pass from one to another successively, and receive | 
successive additions of heat from the steam, or the water to be | 
heated may be introduced at successive stages in one heating 
chamber, The whole of the exhaust steam may be economised in 
this way, thus aflording a supply of hot water for other purposes 
besides feeding the boiler. The system is applicable also for econo- 
mising the surplus steam of boilers which usually blows off at the 
safety valves, 

In order to increase the command of furnaces in which coal is 
burned, either by damping or by stimulating the draught and the 
combustion, or otherwise regulating the furnace, the supplies of 
steam and air described in a former patent (No. 2976), may be regu- 
lated and applied independently of each other. The steam nozzle 
pipe is enclosed in a box, chamber, or recess, attached to or forming | 
a portion of the fire-box or furnace with one or more valves or slides | 
to admit or shut off the supply of air, whilst the jets of steam issue 
freely. By this means the draught may be increased or diminished | 
pepe mn Ba the method of applying it, and the fire may be damped | 
cr stimulated at pleasure and smoke prevented. Secondly, in erder 
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to deflect currents of air introduced into deep furnaces through the 
doorway or through tubular or otherwise constructed doors or other 
openings, as in locomotive furnaces, jets of steam are introduced at 
or near the entrance or entraces for air, thus aiding or in some cases 
superseding inclined or baffle plates or doors or other such contri- 
vances for deflecting and distributing air in furnaces. Thirdly, the 
draught of air through the fire-grate in ordinary furnaces is im- 
proved by placing the fire-bars transversely to the direction of the 
draught in the ash-pit so as to intercept and deflect the current 
upwards, or transverse deflecting plates or surtaces may be placed 
beneath the grate for the same object. 

To reduce the quantity of waste heat usually passing off into the 
chimney the hot gases are partially baffled and distributed, and de- 
tained in the flues by discharging jets of steam across or towards 
the ends of the flue-tubes of multitubular boilers, or within the flues 
when of sufficiently large diameter. The steam may be taken direct 
from the boiler or from the exhaust, and may be directed against the 
currents of hot gases or radially against the surface of the flues 
or as a ring of jets so as to cause the gases to impinge against the 
heating surfaces. ae 

The method of drying and superheating steam is on the principle 
of forcible impingment, by directing the steam against the drying 
and superheating surface so as to impinge upon it and accelerate the 
absorption of heat from it, thus promoting the separation and eva- 


| poration of water carried over in the steam and the superheating of 


the steam. In the ordinary steam pipe or in a passage of any form 


' or anumber of pipes or tubes through which the steam is to be 


passed for the purpose, helical or winding fins are constructed to 
direct the steam centrifugally against the surface of the pipe, and 
to deposit water in the steam upon it, in order to dry and superheat 
the steam. ‘The superheating pipes or vessels may be placed in the 
furnace or the flues of the boiler, or treated in a special flue or a 
separate furnace in the same manner and on the same or similar 
arrangement to any of the various methods that have been proposed 
or practised for superheating steam in pipes or passages. 

The fifth improvement consists chiefly in applying the principle of 
suctional and impinging action to condensers. The steam is ex- 
hausted into one or more into which water is introduced 
forcibly by pumps, by gravitation, or by suction at successive 8 
into direct and forcible contact with the steam for its —— an 
effectual condensation by a process similar to that already ribed 





for heating feed water. The first portion of the heated water being 
hottest may be collected separately for feeding the boiler or for other 
purposes. In surface condensers the condensing water may be 
forcibly impinged and circulated upon the exterior surface by a pro- 
cess similar to the above in order to accelerate the process. In 
tubular condensers the steam within the tubes may be conducted by 
alternate diaphragms as in superheating steam or feed water heating 
already described. The method of surface condensation may be supplee 
mented by the method of direct mixture above described, so that the 
greater portion of the condensed steam may be separated unmixed 
with the condensing water to feed the boiler or for other purposes. 

Figs. 1 and 2 show the feed-water heater, in elevation and in 
section, in which a branch from the exhaust pipe is introduced from 
above, terminating in a nozzle which discharges the steam into a 
short tube; cold water is delivered from the feed pipe into the upper 
chamber, and flows in a thin sheet round the nozzle into the heating 
tube, where it is impinged on and mixed with the steam from the 
nozzle, and thence delivered into the lower chamber, whence it 
flows to a reservoir, or cistern, or direct to the feed pump. Figs. 
3 and 4 show a compact adaptation suitable for a locomotive 
engine. Fig. 5 shows a surface heater, in which the steam is con- 
ducted helically through the heater. 

Fig. 5 shows a surface heater, in which the steam is conducted 
helically through the heater. 

Figs. 6, 7, 11, 12, show adaptations of one or more deflecting jets 
of steam, round, flat, or sprayed to direct and distribute air ad- 
mitted through the doorway into the fire-box of a locomotive. 
Figs. 8, 9, show the induction steam-pipe enclosed in an air- 
chamber; and Fig. 10 shows an air tube and the chamber in 
section. Fig. 15 shows an application of the losed steam-pipe 
and air-chamber to a stationary boiler. Figs. 16 and 17 show 
another application without a special air-chamber. Fig. 13 shows 
transverse deflectors applied to the ordinary longitudinal bars. 

Figs. 18 to 21 show various applications of helics and diaphragms 
in steam pipes or passages to dry and superheat the steam by im- 
pinging it against the heated surfaces of the pipes. 

Fig. 14 shows a form of condenser, in which the central tube or 
passage is made with annular openings to admit sheets of water 
which meet and condense the steam as it enters the tube. 








SAYER’S RAILWAY CHAIRS. 


ADAPTED FOR JOINT AND INTERMEDIATE CHAIRING ON RAILWAYS 
CONSTRUCTED WITH CROSS SLEEPERS, AND DOUBLE OR SINGLE 
TEE-HEADED RAILS, 


In this invention of Mr. R. B. Sayers (John Gedge and Son, 11, 
Wellington-street, Strand), each joint chair has a wrought-iron 
fillet cast into the chair. The object of this fillet is to prevent the 
ends of the rails sliding forward out of the chair, a circumstance 
which is apt to occur where the traffic is great or the gradient steep. 
If the course of the railway be straight, an allowance for the ex- 
pansion of the rails should be made by not bringing the ends close 
up to the fillets. The outer half of each chair o with the wrought- 
iron plate 6 underneath, is first laid on the sleepers c, and fastened 
to it by means of the fang boltsd. To lessen concussion, and for 
making a tighter joint, a piece of felt may be placed in the chairs; 
the rail is then placed in those halves, 0, of the chairs, and then the 
inner halves, i, of the chairs are put in their places and fastened to 
the sleepers by means of the fang bolts e, being perfectly keyed 
together with the bottom wrought-iron plates’. The snugs, /, on 
the bottom of the outer halves of the chairs drop into slots formed 
in the bottom plates 5, and this prevents the plates working out, and 
with the rounded joint to the half chairs g, together with the tongues 
h, keep the half chairs together perfectly rigid and firm. Each 
whole joint chair is thus fastened by four fang bolts, and each 
intermediate chair is fastened by two fang bolts. 

















Among the advantages claimed for this chair are, a perfectly 
fished joint, without dependance on bolts, rivets, and numerous parts ; 
less time required to replace a rail than in any ordinary mode of 
fishing, as by drawing the inner fang bolts and slackening the 
outer bolts two half turns the rail is set at liberty. The cost of pro- 
viding and fixing wooden wedges or keys is avoided. The joint 
chair being half as wide again as the ordinary joint chair is less 
apt to cut into the sleeper, consequently the sleeper will last much 
longer. The cross fillet secures a centre bearing for the ends of the 
rails on the chairs, thus preventing the rocking action of the chairs, 
so destructive to the sleepers. The rail being supported under the 
upper head as well as on the bottom, to a great extent obviates the 
objection in turning the rails upside down, as it prevents the wear- 
jng into the chair and the indenting of the lower face of the rail. 


Fast TRANSATLANTIC STEAMERS.—It is stated that C. Vanderbilt 
is about to build two fast passenger steamers for his transatlantic 
line. They are to be constructed of wood, and braced in the most 
cubetentiol wanner. Their length is to be 400 ft, beam 55 ft. and 
depth only 17 ft. to 18 ft. There will be no solid bulwarks of the 
ordinary kind, but the decks will be as thick and solid as the bottom 
of the ship, and the deck-houses, instead of being light panel work, 
will be constructed like the sides of a ship, with bull’s eye lights. 
These structures will also be sharp, like a ship’s bow, to divide the 
water. The deck and the structures upon it will thus form the 
upper web of a girder, and will give the vessel great stiffness. The 
ships will have two beam engines like the Vanderbilt's, with 100-in. 
cylinders by 16 ft. stroke. The paddle wheels will be 50 ft. in dia- 
meter by 12 ft. bucket.—New York Journal of Commerce. : 

Cuarnam Dockyarp.—The Board of Admiralty having decided 
on effecting several important improvements at Chatham dockyard, 
and making considerable additions to that establishment, application 
will be made to Parliament early in the ensuing session for powers to 
make the extensions and improvements contemplated. he chief 
improvements intended include the taking in of a considerable por- 
tion of land on the eastern side of the dockyard and St. Mary's 
Island, the whole of which will be embanked, and the extensive area 
thus gained converted into docks and basins for the reception of the 
steam reserve. The navigable branch of the Medway, known as St. 
Mary’s Creek, being found to interfere with the contemplated im- 
provements, powers will be sought to stop up the channel at —_ 
ends thereof, by which means additional space will be gained. The 
ferries across the Medway from Princes Bride will be abolished, and 
the several wharves on the banks of the river which will interfere 
with the proposed dockyard extension will be taken possession of by 
the Admiralty. It has also been determined to extend the dockyard 


he B ton side, which will necessitate the removal of a great 
deal of seme property, and certain of the roads poe diverted. The 
works are likely to occupy several years, but a consi erable portion 


will be undertaken by convicts. 
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Tus invention, as communicated to Mr. A. V. Newton by 
American correspondents, relates to a novel arrangement of mecha- 
nism for res nail plates to the cutter which is to cut up the 
plates to form nails. 

The invention is illustrated in the accompanying engravings, in 
which Fig. 1 is a longitudinal vertical section of the feeder; Fig. 2 
is a plan ; Fig. 3 is a transverse vertical section in the line z, 2, of 
Fig. 1; Fig. 4 is a transverse section in the line y, y, of Fig. 1; 
Fig. 5 is a central section of one of the feed rollers and its driving 
ratchets. 

Ais a stationary framing supporting the inclined box B, which 
contains the pile of plates, and containing bearings for the horizontal 
driving shaft C for the inclined shaft D, by which the mechanism 
for discharging the plates from the box Bb is operated, and for the 
trunnions a, a, of a hollow cylinder E, to which is fitted the inclined 
barrel F, which constitutes the principal portion of the conductor 
through which the plates are conveyed to the cutters. The interior 
of the barrel is circular at the upper end, and of funnel shape, but 
it gradually assumes towards the lower end the form of the 
transverse sections of the plates. The barrel is arranged with its 
upper end near the lower end of the box B, and with its axis 
parallel with the sides of, but in a plane at some distance in a lateral 
direction from, the box, as shown in Fig. 2. Above the barrel F or 
_—— conductor there is arranged beside but just below the box 
3B, an_open inclined trough G, which may be termed the auxiliary 
conductor, into which the plates are received one at a time from the 
box, to be conveyed by gravitation into the barrel F. The trough 
G is attached at its upper end by a hinge or pin joint 5 to the bottom 
of the box B, and its lower end rests within the mouth of the barrel 
F,: The lowest plate of the pile in the-box B is pushed out into the 
trough G as often as it becomes necessary to keep up the supply of 
plates to the feeding apparatus through an opening c (see Fig. 4) in 
the sides of and close to the bottom of the box, by means of two 

ins d, d, which are attached to the top of a swinging frame H, the 
bottom of which is hinged at h, h, to the station framing A. 
These pins d work through suitable openings in the bottom of the 
box,’and’are suitably arranged to catch the edge of the lowest 
plate, but to touch no other plate of the pile. The frame H is acted 
upon to cause the pins to push out the plate by a cam J on the 
shaft D, the manner of whose operation will be presently described, 
and the frame is pushed back again to bring the pins d, d, into 
a position to take the next plate by means of a spring K attached to 
the stationary framing. The pins d, d, are bevelled on one 
side, and supported by a spring g, which allows them to slip 
down out of the way of the plates in the back movement of the 
frame H. 

To the lower end of the barrel F there is attached a pair of tongs 
L, L, which hold the plate that is under operation, and present it 

roperly to the cutters, and also a pair of feed rollers M, M, which 

eed the plates to the cutters, these tongs and feed rollers being 
Le sot arranged relatively to the flat lower portion of the interior 
of the barrel F, to receive the plates from it. The feed rollers are 
carried by elastic arms u, u, which allow the rollers to yield to any 
inequality-in the thickness of the plates. On the exterior of the 
1 there is a spur wheel or toothed sector N, which gears with a 
toothed sector oO of greater radius, which is arranged to oscillate 
upon a fixed pin i, and which derives an intermittent oscillating 
movement from a grooved cam P on the driving shaft C. The sec- 
tok O, by-.its.action on the wheel or sector N, is caused to impart to 
+ barrel the necessary movement on its axis within the cylinder E 
o* turn’ the*plate over between the successive operations of the 
cutter, and it is by this movement of the barrel that its other 
Ft age viz., a longitudinal movement within the cylinder E, to 

raw the plate back out of the way of the cutter as it turns, and a 
Swinging or lever-like movement with the cylinder E on the trun- 


nlons a, a, (to raise the plate for the purpose of allowing it to turn | 
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freely, and letting it fall again on the die before the operation of the 
cutter,) is produced. This longitudinal movement within the 
cylinder is produced by the action of a 7 k& in the periphery 
of a cam Q, which is fast on the barrel upon a pin j, which is 
secured rigidly to the cylinder. The movement of the barrel and 
cylinder on the trunnions a, a, is produced by a groove / in the 
upper end of the cam Q acting on a pin n that is secured rigidly to 
or forms part of a lever-like bar R, which is attached to the framing 
A by a fulcrum pin 0. The pin o is confined in the groove of the 
cam, notwithstanding the longitudinal movement of the cylinder 
by a spring p, which presses upon the bar R. It may be well to 
remark here, that it is only on account of the longitudinal movement 
of the cylinder that the pin m is attached to the lever R, and not 
made absolutely stationary. 

The movement of the feed rollers is produced by the longitudinal 
movement of the barrel in the following manner :—On each side of 
each feed roller there is provided a circular ratchet, and to the two 
ratchets of each roller are applied two spring pawls q. g, arranged in 
the form of a fork, and attached to the lower end of two rods §, S, 
which are fitted to slide longitudinally to the barrel in guides 
provided on or in the barrel. These rods have heads s, s, which 
occnpy positions between the lower end of the cylinder E and the 
upper face of a ring T, which is attached by lugs ¢, ¢, and screws r, 7, 
to the cylinder. As the barrel is moved longitudinally in a back- 
ward or upward direction to draw back the plate from the cutter, 
the rods S, S, have their heads drawn back into contact with the 
end of the cylinder, and the rods and pawls are so caused to be 
arrested, and the pawls by the continued movement of the barrel, 
which carries the rollers with it, are caused to slip over the ratchet 
teeth, but as the barrel moves forward again, the heads s, s, of the 
rods S, 8, are brought into contact with the ring T, and the rods 
and pawls are arrested, while the barrel continues to move forward, 
carrying along with it the feed rollers and the ratchets, and the latter 
being held by the my are caused to turn, and move the rollers in 
a direction to feed the plate. In feeding the plate it has always to 
be brought up to a stop gauge that the nails may be cut of proper 
width, and in order to compensate for any inequality in the size of 
the teeth of the ratchet, which would tend to give too great a feed 
movement, and so press the oe against the gauze, and strain some 
part of the feed apparatus if it were too positive in its action. The 
two ratchets of each feed roller M are made on two separate wheels 
U, U, as shown in Fig. 5, which wheels are provided with conical 
faces v, v, to fit to conical recesses in the sides of the rollers, friction 
of contact between the ratchet wheels and the rollers (to make the 
latter feed the nai) plate) being secured by means of coiled springs 
w, w, applied outside of the ratchet wheels, around the spindle V, to 
which each roller and its ratchet wheels are fitted. The pressure of 
the springs is adjusted to produce the uisite friction by nuts 
z,z, fitted to screw threads on the spindle., By this method of 
driving the feed rollers they are enabled to stop when the plate 
arrives at the stop gauge, notwithstanding that the movement, of 
the ratchet wheels may continue. ‘The journals of the feed rollers 
may consist of the hubs of the ratchet wheels or the extremities of 
the spindle. - _ 

The shaft D of the cam J, by which the discharge of the plates 
from the box B is effected, has its movement produced by the fol- 
lowing means:—The shaft is made in; two, pieces, of which one is 
fitted into the other as into a sleeve, the one haying rigidly attached to 
it the cam J and a ratchet wheel W, and the other rye | rigidly 
attached to it arms Y:and X, the latter arm carrying a pawl (6), ar- 
ranged to engage with the ratchet’ whéel, and the former arm‘ bein, 
arranged opposite to a recess (7), shown in Fig.‘ 3, which is’ form 
in the lower part of one side of the cylinder F,’and which is of 
such depth as to meet the central passage of the cylinder, that the 
nail plates in passing through that _ of the passage may project 
into the recess, as shown at 15,in Fig. 3. The recessed portion of 





the barrel constitutes a cam, by whose action on the arm Y the 
portion of the shaft D, to which the arm is attached, is caused to 
move the arm X in a direction for its pawl to turn the ratchet wheel 
W. The arm Y is pressed toward the so:formed cam by a spring Z, 
that is coiled round the part of the shaft D to which the arm is 
attached, and this spring serves to carry the pawl (6) over the teeth 
of the ratchet wheel. The arm Y is prevented falling into the recess 
(7), while a plate is passing through the recessed portion of the 
barrel as the arm rests on the edge of the plate while the recess is 
toward it, and hence the operation of the pawl (6) on the ratchet 
wheel does not take place till the rear end of the plate which is in 
the tongs is fed past the recess (7), and the arm Y is permitted to 
fall into. the recess when the cani-like; operation ‘of: the recessed 
portion of the barrel on the arm commences, and a few revolutions of 
the barrel are sufficient to give the shaft D a sufficient portion of a 
revoltition to. make the cam J, by its action on the frame H, force 
out the lowest plate of the pile from the box B into the trough G, 
along which the plate immediately slides by gravitation into the 
barrel. F, down which it passes, till its lower end comes in contact 
with the upper end of thé plate that is held by the tongs and feed 
rollers, and from which the nails are being cut.. The new plate now 
projects into the recess (7) of the cylinder, and so prevents, for the 
present, - further action of the shaft D, but it is caused by gravi- 
tation to follow up closely the plate under operation in advance of it, 
and to be seized by the feed rollers as they give up that plate, and 
then serves the i — by its. being pushed against that plate, of 
continuing to feed it forward througis the tongs, in the same manner 
as though it were still held by the rollers, until that plate is all cut 
up, and it takes the place of the plate in the tongs, and is itself 
subjected to the operation of the cutter; in this wav the plites 
follow each other down the trough-conductor or barrel F, a new one 
being supplied from the box B as soon as the rear end of the one 
under operation passes the recess (7) in the barrel. 

In the machine, as engraved, the bearings of the cylinder trunnions 
are represented as fixed, but it is proposed generally to arrange the 
bearings in a swivel having a vertical axis, for the purpose of 
enabling the nail plates to be adjusted against a side gauge in suit- 
able proximity to the cutter. 








DE NORMANDY’S IMPROVEMENTS IN OBTAIN- 
ING FRESH FROM SALT WATER. 

Tuts invention of M. de Normandy, of Odin-lodge, King’s-road, 
Clapham Park, consistsin improvements in aerating the steam supplied 
from a boiler under pressure, so as to condense it into aerated fresh 
water, and one of the methods of doing this is illustrated in the 
annexed engraving, which shows the mode of action. A, A, cylinder 
or vessel, called condenser; B, B, B, pipes, into which the steam is 
condensed, and the number and size of which vary with the quantity 
of steam to be condensed ; these pipes may be replaced by a worm ; 
C, cup or chamber, into which the pressure steam is admitted, and 
into which it expands into “no pressur+ steam;” D, lower cap or 
chamber, in which the condensed steam fills; E, air-pipe, through 
which the air disengaged by the heat of the steam from the con- 
densing water contained in the condenser A, A, passes into tho 
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upper cap or chamber C, and mixes with the steam condensed in the 
pipes B, B, B; F, pipe through which the aerated fresh water con- 
densed in D flows into the chamber or cups G, G, through the 
refrigerating pipes H, H, H, of the refrigerator I, I. tis a 
cylinder or vessel containing pipes, round which the condensing salt 
water circulates. J, pipe for the exit of the refrigerated and aerated 
fresh water; K, pipe through which the cold water used for the 
refrigeration of the condensed aerated fresh water enters the 
refrigerator, I, I; L, pipe through which the refrigerating salt 
water passes from the refrigerator J, I, into the condenser A, A; M, 
stand up pipe, rising above the condenser, by which means it (the 
condenser) is kept full of salt water.” When the apparatus is placed 
below the sea water level, this stand up is replaced by another pipe, 
as represented in dotted lines, and communicating with the sea 
water, in which case the air-pipe E should be raised a few feet above 
the salt water level. N, pipe for the exit of the condensing salt 
water; 0, water-gauge; P, steam-pipe, through which the pressure 
steam is admitted into the apparatus. . ; 

' The modus operandi is as follows:—Salt water being pumped or 
otherwise forced into the apparatus through the pip: K, it will 
evidently pass in the direction of the arrows through K, tilling the 
refrigerator.I, J, and through L and M, filling the condenser A, A, 
and escaping at N. If, now, steam under pressure be admitted by 
opening the steam-pipe P, it will expand in C, and be condensed in 
the pipes B, B, B; but as the steam is admitted at the top of the 
pred x ly the salt water soon becomes sufficiently hot there to part 
with the air which it holds in solution, and which passing through 
the’ air-pipe E, will mix with the steam in C, and be con- 
densed with it in B, whence it will pass in the state of aerated fresh 
water’in E into the pipes H, H, H, of the refrigerator I, I, and thence 
through the exit pipe J. 1f, however, more steam is admitted than 
the pipes B, B, B, can condense, intimation of the fact is given by 
the Hay water sinking in the glass water-gauge 0; and when this is 
observed, the quantity of steam admitted into the spparatus must 
reduced by turning off, more or less, the cock of the ateam-pipe P 





which pipe P is of course in communication with a Loiler. 
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PNEUMATIC PILES. 
(From the American Railroad Journal.) 


Since! have been engaged in or piles for the piers of a bridge 
over the Savannah River, on the line of the Charleston and 
Savannah Railroad, I have frequently thought that a descrip- 
tion of the method we use would prove interesting to the general 
reader, and instructive to civil —— not already acquainted 
with it in all its details. Aod for this purpose | enclose to you the 
following account :— ; 

First, The characteristics of the stream and the material that 
forms its bed. eae 

Second, ‘The cylinders and machinery used in sinking them. 

Third, The process of sinking the cylinders and its effects upon the 
workmen. i 

The Savannah river at the site of the bridge is about 1,100 ft. in 
width; its greatest depth being about 10 ft. at low tide-water level. 
The tide rises about 5 ft. The maximum velocity of the current in 
the channel when the river is at ordinary stage, is about four miles, 
and during freshets, it reaches no less than seven or eight miles per 
hour. There is no floating ice, and very little drift-wood brought 
down by the stream at any time. : 

The bed of the stream is composed of a sharp, shifting river sand 
to a depth of 6 ft. Through the next 9 ft. it is finer, and in some 
places approaches a quicksand in character. ‘Then there is a stratum 
of very tenacious blue clay mud, 2 ft. in thickness—next a bed of 
gravel 18 in. thick, consisting of small, well-rounded and polished 
pebbles. Below this there is a mixture of very fine sand and clay, soft 
at the top but growing harder and harder as we descend through the 
first 6 or 7 ft., where it becomes so hard as to yield very stubbornly 
to the pick. Into this indurated mixture we have sunk the cylinders 
from 6 to7 ft., or to a depth in the aggregate of 30 ft. below the bed 
of the river. : 

The difficulty of securing a good foundation for piers according 
to any of the methods heretofore commonly practised in this country, 
as well as the consideration of economy induced the engineers of the 
Charieston and Savannah Railroad Company to adopt the pneumatic 
pile, as affording at once the cheapest and most practicable, perma- 
nent, and relia le pier that could be chosen for the locality in question. 

The cylinders are of cast-\1.1, 6 ft. exterior diameter and 2 in. 
thickness of metal. They are provided with flanges on the inside 
2 in. in thickness, projecting 3 in., and pierced with forty 
holes each, to receive as many 1 in. bolts. These unite the different 
sections of the cylinders, which are cast 9 ft. long each, and the ends 
truly faced so as to make air-tight joints. We make these joints 
with paint merely, without the use of rubber rings. There is no 
flange on the lower end of the bottom section of the piles, but this is 
turned off to a sharp edge, to diminish, as far as possible, the resist- 
ance to sinking. : 

Care was ~ a to secure a close grained and homogeneous metal, 
and castings free from honeycomb, or any other defect. 

Two large flats were constructed, strongly built and firmly united, 
by heavy timbers running from outside to outside of the flats which 
are so placed as to leave a canal between them 7 ft. wide. This 
canal is decked over to within 9 ft. of the bow of the flats. ‘Ihe 
remainder of it is left open as a chamber in which to lower and sink 
the cylinders. Over this chamber is raised a strong pair of shear- 
poles, from which the hoisting and lowering is done, by means of a 
wire rope, carried through a very heavy pair of iron double blocks, 
and taken back to a hoisting drum operated by a 16-horse power 
steam engine, placed directly over the central canal and near the 
stern of the flats. There are four double-acting air pumps, the crapk 
shaft of which is coupled directly on that of the engine. 

On each of the flats there is a receiver 27 ft. long, and 5 ft. 8 in. 
interior diameter, formed of three sections of the cylinders used for 
the piles. These are connected with the air pumps and sinking 
cylinder, by pipes provided with suitable valves, so that the air 
may be exhausted from one or both at pleasure, and communication 
opened between one or both and the sinking cylinder. 


There is an air-tight cap which can be tirmly bolted upon the top | 


of the cylinder, and this cap is sufficiently thick and strong to sus- 
tain the entire pressure of the atmosphere upon the area of a circle 
5 ft. 8 in. in diameter, when the air is exhausted from within. 

There is also an air-chamber or air-lock, tne bottom of which is of 
equai diameter with the cylinder, the upright or cylindrical part 
being 4 {t. in diameter, and through the oflset of the bottom thus 
formed, light is admitted into the inside of the pile through bull’s- 
eyes of glass. ‘Iwo apertures are also made through this offset ; 
through one of which a syphon pipe is introduced, for the purpose of 
carrying away the water from within, when the material through 
which the cylinder has to be sunk is too impervious to allow the free 
escape of the water under the bottom of the cylinder, when aur is 
forced into it through the other apertures above-mentioned. There 
isa man-hole through the top and bottom of the air-lock through 
which the labourers can pass. 

There is a windlass, the shaft of which runs right through the air- 
lock, so that it may be turned from without by men standing «n the 
projection of the bottom of the air-lock. This windlass is for bring- 
ing up the material from the bottom into the air-lock. Through the 
upright side of the air-lock a chute passes, through which the con- 
tents of each sand-bag are discharged as it is brought up by the 
windlass. This supplementary lock or chute is my own inventivn, for 
which | have just received letters patent. Heretofore the sand-bvags 
have been deposited in the air-chamber until it was filled, when it 
was opened and the bags taken out and emptied. 

This rendered considersble space necessary in the air-lock, so that 
it had to be made of equal diameter with the cylinder. It was then 
out of the question to get suftiient natural light into the cylinder, 
and the lamps used by the workmen, buruing in the compressed air, 
with a dense black smoke, almost suffocated them. Resi jes, a scaf- 
folding had to be erected for the men to stand upon who operated the 
windlass, and the material had to be handled twice, and the work 
was subject to constant interruptions. All this is avoided by the 
new form of air-lock. 

We are now prepared to understand fully the mode of sinking the 
cylinders with the machinery just described. 

If the water is sufficiently shallow, a single section is first lowered. 
But if the water is so deep as to require it, two sections are 
bolted together, and the cylinder thus formed is lowered away in that 
position. The cap is shen bolted on its tp and connected with the 
receivers: the intervening valves being closed. The air is then ex- 
hausted from the receivers, and when the cylinder is brought into a 
truly vertical position, the valves are opened, whereupon the air 
rushes from the cylinder into the receivers, drawing afier it the water 
it contains. ‘Ibere is a current of sand and water created under the 
edge of the cylinder, and the whole ai ag due to the partial 
vacuum formed on the inside of the cylinder, is let fall upon the cap 
which forces the cylinder down until the resistance becomes greater 
than the pressure of the vacuum, reduced as it is by the slight leakage 
whick is unavoidable, and by the sand and water that enters. The 
valves are again closed, the receivers emptied, and the operation 
repeated, until the resistance to the sinking of the cylinder becomes 
such as to arrest its progress under the pressuie due to the most per- 
fect vacuum that can be obtained. This has taken place in the 
material with which I have had to deal, at a depth of about 8 ft. 
below the bed of the river. When the top of the cylinder is brought 
near the water surface, the cap is taken off and another section is put 
on. When the cylinder ceases to sink, the cap is taken off and the 
air-lock is put on. The workmen are shut within, and the air is 
then forced in until the water either disappears through the material of 
the bottom, or rises through the syphon pipe, and leaves the bottom 
dry. The meterial is then taken up in sand-begs, raised by the 
windlass, and discharged through the chute or supplementary lock 
as fast as it is brought up. 

When the material has been excavated to the bottom of the 
cylinder, the workmen are ordered out, and the vacuum again 
created as before. We thus excavate and force the cylinder to follow 

the excavation by the aig pressure alone, as far as we cap 
drive it down in this way. hen the resistance from friction on 


the outside alone, becomes sufficient to prevent the further sinking 
of the cylinder from atmospheric pressure, if the cylinder has not 
reached the required depth, the pressure is increased by loading with 
railroad iron, or any other weighty material at hand. In one instance, 
I put on 20 tons of railroad iron, cross-piled, on the top of the 
cylinder. Heretofore the material has always been taken out 
almost entirely by hand; but we now rely mainly upon a current 
of air which we establish and maintain through the syphon pipe, 
to pick up and carry out the sand from the bottom. I had a piece of 
incompressible rabber hose manufactured, fitting over the wrought 
iron svphon pipe, and sliding freely upon it. Then, by means of a 
circular claiap. Lean fit it at any point. This enables us to hold the 
foot of the pipe near the surface of the bottom, so as to allow the air 
forced into the cylinder to escape through it. And we find that a 
current of only 5 lb. to the square inch will convey sand and pebbles 
up through the syphon pipe, and discharge them into the open air as 
fast as two men can shovel the material to the mouth of the pipe. 

The sand is discharged in a constant stream, and the pebbles are 
scattered like grape or eanister shot from the mouth of the pipe. 
| The excavation of the sand and gravel has thus become compara- 
| tively easy. But we find it extremely difficult to keep the cylinders 
| in truly vertical position. The escape of the air forced in, under the 
| lower edge of the cylinder, so disintegrates and stirs up the sand on the 
outside, that the lateral resistance, fur the time being, is very slight, 
| and if the resistance to sinking happens to differ ever so little on the 
| opposite sides of the pile, there is a tendency in it to settle over 
towards the one upon which it is least. Pulling and hauling the cylin- 
ders into vertical position, raising and lowering the sections, taking off 
and putting on the caps and air lock, and making joints in the 
cylinders and syphon pipe, consume perhaps the larger portion of 
our time. When the piles are sunk to a depth of from 6 to 7 ft. in 

the hard bottom, sections will be cast of suitable length to bring 
| them up to the proper level above the water surface. They are then 
| to be finished with an ornamental capital or moulding, and filled 
with concrete. 

The piers and abutments are formed of two piles each, united by 
horizontal and diagonal bracing ; except the pivot pier for the draw, 
which consists of five piles, and the two adjoining piers of four piles 
each. 

The effects produced upon different individuals by the pressure of 
air under which we are compelled to work (sometimes 20 Ib. to the 
square inch) are most curious. In some it produces neuralgia, in 
others affections of the throat and chest. Standing in the air lock 
when the compressed air first enters, the pressure upon the ear drum 
is most painful, until the elasticity of the air on inside and outside of 
the ear becomes equal; when the pain ceases. This equality can be 
established from time to time and the pain relieved by swallowing, 
which opens the Eustachian tube and allows the compressed air to 
enter the ear. The heat generated by friction in the pumps and 
pipes and by the compression of the air so heats the current that 
enters the cylinder, that in the coldést weather we are made com- 
fortable, while in the hot summer months we have found the heat 
insupportable, and have been obliged to discontinue the work until 
the weather becomes cooler. When the compressed air is allowed to 
escape into the external atmosphere suddenly, the expansion pro- 
duces an intense cold, which condenses the moisture in the air on 
the inside of the cylinders, and envelopes us in a thick fog. 

The chill thus produced is very trying, and this change in the 
elasticity of the air is again accompanied by severe pain in the head. 

When troubled with colds we find that the pain we suffer is greatly 
aggravated. But for all this we feel that we are rewarded by the 
belief that the work upon which we are engaged will last as loug as 
time shall endure. W. 8. Smrrn, C.E. 











ON THE LAW OF THE PROPAGATION OF 
| ELECTRICILY IN IMPERFECT CONDUCTORS. 
By J. M. Gauearn. 


Tue phenomena of tension, which always accompany the propa- 
gation of electricity, manifest themselves in imperfect conductors 
with an intensity which greatly facilitates their study—as, for ex- 
ample, when the electricity developed by a machine and accumu- 
lated on a conductor passes into the ground through a cotton thread, 
a silk ribbon, or a column of oil. On the other hand, no electro- 
dynamic effects are seen under these conditions, and it is not evident 
2 priori that the slow movement of electricity is subject to the same 
laws as that which regulates electric currents. The object of this 








memoir is to show that Ohm’s law, which applies to a constant 
current, applies also to the slow propagation of electricity in cases 
in which the electric flow may be considered to be constant. He has 
found that the mode of propagation is the same in both cases, and 


ductors, throw great light on important questions in reference to 
true currents. 

The instrument which serves to measure the tension is a gold-leaf 
electroscope; the separation of the leaves is determined by means of 
a telescope and a scale. The author employs two ditlerent methods 
for measuring the intensity of the electric iow. ‘The method of the 
duration of the flow consists in giving such a charge to the electro- 
scope that the gold leaves take a position A; it is put in communi- 
cation with the ground by means of the conductor through which the 
electricity flows, and the time ¢ is measured which elapses while the 
gold leaves pass from the position A to another position B, Q being 


¢ 
the quantity of electricity lost by the electroscope, - - is the electric 
loss of the electroscope in the unit of time. The conductor is 
removed and the experiment is repeated, and + is obtained, which 
is the electricity lost by the electroscope alone in the unit of time. | 


Consequently Q (3) represents the intensity of the electric 


that the results attained in studying the case of imperfect con- | 





flow in the conductor employed. The second method consists in | 
employing a discharging electroscope, the gold-leaf of which comes | 
in contact with a small copper ball communicating with the ground. | 
The conductor in which electricity is propagated puts a reservoir of | 
electricity in connection with this electroscope; and the intensity of | 
the flow may be obtained from the number of its discharges in a 
given time. 

Some of the principal results only can be enumerated here. 

The intensity of the flow is inversely proportional to the length of the | 
conductors. — this law has been verived for cotton threads of diferent 
lengths by both of the above methods. It only obtains with ex- 
actitude where the electric loss in the thread is inconsiderable in 
reference to the flow itself. Where this condition does not prevail, 
the author has found that the loss is proportional to the square of 
the jength of the thread, as it ought to be from the law of tensions. 
According to M. Gaugain, the following are the couditions to be 
fulniled in order to obtain results agreeing with Obm’s laws—laws, 
that is to say, which ought to apply to the case of a constant flow, | 
and a loss by the air which may be neglected :— 

1. A reservoir of great capacity must be added to the electroscope. 
The author used a condenser. 

2. Feeble tensions must not be used, and the initial tension of 
the electroscope must not differ by more than a few degrees. 

8. The conductor must have such dimensions that the flow is con- 
siderable. 

4. Before commencing each experiment, the tension of the appa- 
ratus must be kept constant for some time, in order that the 
conductiny wire may attain a permanent state. 

Variation of the tension in different parts of the conductor.—The 
tension of the string, which at oue end is connected with the electro- 
scope, and at the other with the ground, has half the tension of 
the source. It has been found, moreover, that, by employing the 
method of discharges, the dynamic charge of a string, that is to say, 








the quantity of electricity with which it is charged while the 


discharge takes place, is half the static charge, or the charge which 
it has while in connection with the source of electricity not insulated 
from the ground. i 

The laws of derived currents have been verified by the same 

method, by connecting the electroscope with the ground by several 
strings simultaneously, and by forked strings. 
__ The intensi/y of the flow is proportional to the tension of the source, 
if the extremity of the string is in contact with the grownd.—The gold- 
eaf electroscope was graduated so as to determine two tensions, 
which were in the ratio of 1 to 2; and the method of diseharges 
showed that the intensity of the flow was perceptibly in the same 
ratio. 

The intensity of the flow is rtional to the section of the con- 
ductor.—A first series of experiments showed that the flow did not 
vary, when the section of the conductor was constant, even when 
the surface varied. With cotton threads, whether insulated or 
bound together, the intensity of the flow was not modified. 
The same result was obtained with a silk ribbon, which was 
successively folded so as to form a plain surface, rolled several 
times on itself, and lastly rolled once so as to form a cylindrical 
sac. 

A second series of experiments was made by using columns of oil 
of different lengths and sections, and measuring each time the corre- 
sponding flows. 

On dynamic charge.—The meaning of this term has been 
explained, and it has been seen that it is double the statical 
charge. This result agrees with Ohm’s law on the distribution of 
tensions on the course of a conductor, and shows at the same time 
that the dynamic charge, like the statical, is distributed on the 
surface of the conductor. The author has endeavoured to con- 
firm this principle by other experiments, showing that the dynamic 
discharge depends on the surface of the conductor, and not, as 
with the flow, on the section solely. Thus the dy: amic discharge 
of ten insulated cotton threads bears to these threads united 
in a bundle the ratio 2 to1. Analogous results have been obtained 
by using silk ribbons in different shapes.—Annales de Chimie et de 

"ey vol. lix. p. 5; Bibliothéque Universelle for June, 1860, 
p. 146. 





WOOD'S FUSIBLE METAL. 

Dr. B. Woon, of Nashville, US., has secured a patent for an 
alloy composed of cadmium, tin, lead, and bismuth, which fuses at 
a temperature between 150 deg. and 160 deg. Fah. The consti- 
tuents of this fusible metal may be varied according to the other 
desired qualities of the alloy, viz. cadmium, one to two parts; 
bismuth, seven toeight parts; tin, two parts; lead, four parts. It 
is recommended as being especially adapted for all light castings 
requiring a more fusible material than Rose’s or Newton's * fusible 
metal,” it having the advantage of fusing at more than 40 deg. 
Fah. lower temperature than these alioys, and, owing to this 
property, may replace many castings heretofore made only with 
amalgams. Its fusing point may be lowered to any extent by 
the addition of mercury, which may be employed, within certain 
limits, without materially imparing the tenacity of the metal. 
In a letter to the Editors dated Nashville, June 9th, 1860, Dr. Wood 
says:— 

“ One point in particular that strikes me as being worthy of note, 
is the remarkable degree in which cadmivm possesses the property 
of promoting fusibility in these combinations. ‘The alloy of one to 
two parts cadmium, two parts lead, and four parts tin is considerably 
more fusible than an 7 has of one or two parts bismuth, two paris 
lead, and four paris tin; and when the Jead and tin are in larger 
proportion the etlect is still more marked. It takes kss cadmium 
to reduce the melting-point a certain number of degress than it 
requires of bismuth, besides that the former does not impair the 
tenacity and malleability of the alloy, but increases its hardness and 
general strength. 

* Bismuth has always keld a pre-eminent rank among metals as a 
fluidifying wgent in alioys. Its remarkable property of * promoting 
fusibility ’ is specially noted in all our works on chemistry. But 
do not bad it intimated in any that cadmium ever manilests a similar 
property. ‘Lhe fact indeed appears to have Leen wholly overlooked 
—owing perhaps to the circumstance that as an «lloy with certain 
metals cadmium does not promote fusibility. 

‘Cadmium promotes the fusibility of some metals, as copper, tin, 
lead, bismuth, while it does not promote the fusibility of others, as 
silver, antimony, mercury, &c. (i. e. does not lower the melting- 
pvint beyond the mean). Its alloy with lead and tin in any pro- 
portion, and with silver and mercury within a certain limit, say, 
equal parts, and especially if two parts silver and one of cadmium, 
or two parts cadmium and one of mercury are used, are tenacious 
and maileable, while its alloys with some malleable metals (gold, 
raed platinum, &c.), and probably with adi brittle metals, are 

rittie, 

“IT notice a great discrepancy among authors as to the melting- 
point of this metal. It is usually put down the same as that of tin 
(442 deg. Fah.). Brande (Dict. of Science and Arts) says it ‘fuses 
and voiatilises at a temperature a little below that at which tin 
melis.’ Daniell (according to the New American Cyclopedia) 
gives its melting-point at 360 deg. Fzh.; while Overman places it 
at 4650 deg., and gives 600 deg. as the temperature at which it 
volatilises. 

“ The latter is doubtless the nearest the truth. The metal requires 
for its fusion a temperature too high for measurement by the mer- 
curial thermometer ; but from relative tests with other metals I should 
piace its melting point in round numbers at 600 deg. Fah., as it 
melts and congeals nearly synchronously with lead, the melting 
point of which isstated by difierent authorities at 594 deg., 600 deg., 
and 612 deg. Fah. 1t voiatilises at a somewhat higher heat. 

“ | draw attention to these facts, believing that the metal possesses 
properties valuable to art and interesting to science, and that it 
merits more thorough investigation than — to have been be- 
stowed upon it.”—Si/liman's American Journal for September, 1860. 


PROPORTIONS OF LOCOMOTIVES. 


Iv has been the custom with at ieast two or three locomotive 
builders of our acquaintance, to make a c:lculation of the * cubic 
feet of steam used per mile” in the cylinders of their engines, and 
we knew one builder who contended with considerable energy that @ 
16-in. cylinder passenger engine, with 5} fr. wheels, required a 
smaller boiler than a 16-in. cylinder freight engine with 44 ft. 
wheels, inasmuch as the former expended a less number of * cubic 
feet of steam per mile.” It bad quite escaped the attention of the 
worthy manufacturer that the smailest possible boiler would supply 
as much sieam per mile as a larger one, provided only that suflicient 
time were given in which to raise the steam. Hence, as a general 
fact, the various rules for proportioning locomotive boilers from the 
diameter of the cylinder are founded upon a wrong principle, and 
ali succe-sful builders of fast engines are weil aware that more boiler 
room is necessary than these rules commonly allow. A passenger 








| engine and a freight engine may both have the same diameter of 


cylinder and length of stroke, the former having 5} ft. and the latter 
44 ft. wheels. While the former may run 60 miles on hour, the 
latter may be considered fast at 20 miles. In the former the 
corresponding speed of piston will be 1,122 ft. per minute, while in 
the latter it will be 457 ft. in the same time. Hence, the cylin- 
ders of the passenger engine will be emptied more than twice as 
rapidly as those of the freight engine, and if the average pressure 
of steam upon the piston throughout the stroke were the same in 
each ‘case, the passenger engine would require to have a boiler of 
more than twice the evaporative power of that of the freight 
engine, in order to maintain its speed and to supply itself with 
steam. The quantity of water evaporated in cubic feet or in gal- 
lons per hour is the only real standard of the power of an engine; 
and fast engines must necessarily have greater boiler capacity than 
those intended for slow trains. At a speed of 15 miles an hour, the 
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resistance of a train of given weight may be 10 Ib. only per ton, 
while at 30 miles an hour the resistance may be 20 1b. per ton. 
The resistance does not increase in the direct ratio of the speed, for 
the mere rolling friction is constant at all speeds, while the resis- 
tance due to blows, jolts, and the atmosphere, increases as the square 
of the speed. But if the increase of the latter resistance be such, 
as it generally is, as to double the whole resistance at a speed of 30 
miles an hour, then must the engine not only overcome twice the 
resistance at every moment of its progress, but it must also exert 
this double draft through twice the space, and hence it must exert 
four times the power required at the lesser speed. The average 
total pressure upon the pistons would require to be doubled, either 
by increasing their area or the density of the steam admitted to 
them, and the pistons, at the same time, would move twice as fast 
as at the lower speed. 

There are still no rules which can be implicitly depended upon for 
proportioning locomotives. Not that a locomotive, proportioned 
according to apy of the usual formule, would not work, or that it 
would not A with average success, but the proportions which 
will afford the best results are still unascertained. An allowance of 
*6 of a square foot of fire box surface and 6 square feet of tube sur- 
face is usual for the evaporation of each cubic foot of water per 
hour, but with combustion-chamber boilers, these proportions become 
nearly 1 square foot of fire box, and only 4 or 5 square feet of tube 
surface. ‘The efficiency of tube surface depends pouty upon its 
disposal and upon the form of the smoke box and arrangement of 
the exhaust pipes. There is no doubt that the use of short exhaust 
pipes and the petticoat pipe has increased the eflicacy of the tube 
surface of American engines at least one-fourth. The increasing 
size of the grates for burning coal is generally attended with an 
increase in the area of fire box surface, although obviously no more 
heating surface,as sych simply, is required for coal than wood. 
The tube surface was formerly increased by crowding very small 
tubes very closely together, whereas larger tubes, separated by a 
greater distance, and pre-enting, consequently, a smaller extent of 
surface, are now found preferable. We have seen 14 in. tubes set 
within 3 in. of each other at the smoke box end, whereas § in. spaces 
for 2 in. tubes are now preferred. With combustion chambers, the 
tubes being short, are made of course much smaller than where they 
extend for the whole length of the boiler. 6 ft. tubes, 1§ in. in dia- 
meter, are common in such poters, while in some of the English 
coal-burning engines, the 54 ft. tubes are 1} in. only in diameter, 
and a few boilers have been made with nearly 500 tubes each, only 
22 in. long and j in. in diameter. Respecting other proportions of 
locomotives it may be said generally, that large steam room and 
large steam pipes tend to give dry steam; long steam ports and a 
long throw of the valve, are altogether preferable to the opposite 
proportions, provided the valve is balanced, so as to work with the 
minimum of friction; a long stroke, say one-half greater than the 
diameter of the cylinder, is now preferred to any shorter length; 
while with the gradual introduction of wrought-iron in place of 
cast-iron, and in many cases steel in place of wrought-iron, the : ro- 

ortions of the working parts are being in many cases modilied. 

‘or bearings, however, the wearing surface has been generally 
increased within the last three or four years. Driving axle journals, 
which were formerly made but 6 or 7p. long, are now trom 7} 
in. to 9 in. long. Cross head bearings are in some cases 16 in. 
long, on steel slides, and Mr. McQueen makes the latter from 
4 in. to 44 in. wide. In all the details of locomotives, constant 
changes of construction and proportion are being made, and while 
no exact rules can be framed for proportions, it is doubtful if the 
adoption of any rules, pretending to exactness, would be advan- 
tageous.—American Engineer. 








DESCRIPTION OF AN APPARATUS FOR GENE- 
RATING HYDROGEN, CARBONIC ACID, AND 
SULPHURETTED HYDROGEN. 

By G. Gore, Esq. 

Havine frequently during the last two years found the following 
apparatus of great convenience in generating hydrogen, carbonic 
acid, and sulphuretted hydrogen, for lectures and other purposes, I 
beg leave to submit a description of it to the readers of the Philoso- 
phical Magazine. 

A is a large glass jar with a capacious hollow 
glass stopper B (shown in section), fitted per- 
fectly gas-tight; C is a perforated and greased 
cork fitted into the central hole of the stopper; a 
cylindrical rod of glass, D, of very uniform 
diameter, and slightly 
knob-like form, passes tightly through the cork, 
and supports by means of a ring E and hook F 
(see separate sketch), a copper or leaden bucket 
G; the bucket is perforated at its sides, and has 
also radial slits in its conical lower end to admit 
the acid water; the hollow stopper has two 
small openings—H to receive a cork, and I to 
receive a bent exit-tube, J, for the escape ofthe 
gas; K and K? is a seciion of an annular leaden 
weight placed for the purpose of preventing the 
pressure of the enclosed gas lifting the stopper ; 
and L is a small clamp-screw to prevent the 
rod D slipping downwards by accident. The 
rod D should be rather thick, to prevent risk 
of fracture ; and the brass ring E, which supports 
the hook F, should be sutliciently loose upon the 
rod to turn round freely. The different parts of 
the sketch are drawn of their relative sizes. 

For hydrogen a copper bucket is used, and 
for sulphuretted hydrogen a thin leaden one 
The bucket and its contents, ic, granulated 
zine, chalk, or sulphide of iron, in small frag- 
ments, can be readily lowered and sustained at 
any depth of immersion in the acid water, and 
a steady flow of gas obtained. For hydrogen I 
have most frequently used a mixture of 2 
measures of hydrochloric acid and 1} of water 
or a previously cooled mixture of 1 measure of oil of vitriol 
and 5 of water; and for purifying it, Ist, a solution of potash; 
2ad, a solution of protonitrate of mercury; and, 3rd, sticks of 
caustic potash. The second purifier was a three-necked Woulfe’s 
bottle, to the central neck of which was fitted, Ist, a Welter’s tube, 
containing 3 in. of mercury, to indicate the pres-ure of gas; and, 2nd, 
a bent tube with a thin vulcanised india-rubber bay at its extremity ; 
the bag received any excess of gas which could not readily escape at 
the burner, and its elasticity eflectually prevented the pulsations and 
irregularities in the jet of burning gas caused by the bubbling 
through the liquids. 

The most effectual gas-burner I have used bas been formed of a 
piece of iron gas-tubing, § iu. long and } in. in diameter, closed at 
one end by a very thin plate of iron, in which were drilied seven 
exceedingly fine holes. ‘Lhe holes require to be occasionally cleaned 
by means of a very small steel broach. 

_ With a generator containing 1} gallons of acid water, and 3 Ib. of 
zine, and with B prossnre of gas of 1 lo. per square inch, I have ob- 
tained a splendid pencil of flame 20 in. long and j ia diameter, 
which quickly melted copper wire py in. thick, and melted moderate- 
sized platinum wire. 1 have found it of especial value in the aualysis 
of infusible silicates, asa white heat is obtained at a moment’s notice, 
and conveniently maintained for half an hour or moe. A ball of 
spongy platinum held about 4 or 5 in. above the burner when the 
Gas 18 issuing at a pressure of 1 Ib. per square inch, produces a loud 
Foaring noise and a singular glow of light without igniting the gas 
down to the burner, and forms an inieresting experiment. 

The chief advantage which this apparatus appears to me to 
possess over others is the convenicnce with which it may be use i 
when suddenly required. 

Birmingham, October 22nd, 1860. 























ly enlarged at the ends toa | 


LonestaFF AND Putian’s Patent Traction Encine.—On Mon- 
day last we witnessed a trial of one of Longstaff and Pullan’s patent 
traction engines, which was exhibited by their agent, Mr. Cresswell, 
engineer of the Surrey Ironworks, Blackfriars-road, and as its con- 
struction is so totally different to any yet introduced, and at the 
same time so thoroughly efficient, we have had the accompanying 
engraving of it prepared. The first feature of it which deserves 
attention is the adoption of an independent framing, whereby the 
injurious system of making the boiler the foundation for all the 
machinery is entirely done away with. This framing is divided 
into two distinct parts, the former of which consists of a rectangular 
frame mounted on four wheels, to which the ordinary carriage 
springs are attached; this forms the foundation or carriage frame 
to which the secondary or vibrating frame is connected. The 
vibrating frame consists of two radial arms vibrating on centres 

laced in the fu.rward part of the carriage frame—one on each sicde. 
These arms are extended in an inclined position to a point imme- 
diately over the driving axle, at which point the frame is carried 
downwards in such a manner as to embrace the bearings of the 
driving axle itself, the two opposite ends of the frame being con- 
nected by a strong transverse tie-frame or brace. On that part of the 
frame which is over the driving axle are mounted the bearings for the 
crank and intermediate shafts, while the steam cylinders are also 
attached to the same frame. A second feature worthy of notice is 
the construction of the driving wheels, in which iron and wood are 
combined, so as to insure strength and durability by means of the 
former, and the necessary elasticity by means of the latter. The 
guiding or steering apparatus is arranged in a novel and improved 
manner, giving a much more perfect control of the engine than has 
hitherto been attained. Again, as it has been found requisite that 
means should exist of increasing the bearing surface and the bite of 
the driving wheels, two small wheels are placed immediately under 
the axle of the larger ones, and, like them, have their bearings fixed 
to the vibrating frame. The bearings of the small wheels are 
eccentric, so that the wheels may be lowered or raised at pleasure. 
On the outer side of each ond weed are projecting cogs, which, 
when the wheel is lowered, fall into gear with the large wheels, 
whereby they are caused to rotate at the same velocity. In order 
to increase the hold of the smal! wheels, the peripheries are pointed 
with projections or shallow teeth, the interstices between which are 
fitted up with hard wood, or any other suitable aterial- Ht this 
engine ne power i Jost from shoes, teeth, or pest a, raj ine of 
the most noticeable features in the trial was the total absence of 
priming in the boiler, owing to its mode of suspension, the great 
inconvenience and waste of fuel arising from this cause having 
always formed a serious difficulty. The engine can be worked ten 
hours without the tank being re-tilled. As so much has been said 
in favour of traction engines of little or no merit, we have much 
pleasure in directing attention to this, which is a thoroughly efficient 
apparatus. Its construction is throughout characterised by a care- 
ful regard to the practical circumstances under which such engines 
have to work. It may help to enforce our own sense of the merits 
of this engine if we state that Mr. Roby, of Lincoln, who has great 
experience in connection with traction engines, and Mr. Barrans, of 
New Cross, himself the inventor of such an engine, both expressed 
their unqualitied approbation of it, and their belief that it was 
superior to every other that they had seen.— Mechanics’ Magazine. 


Carrain BLAKeLey on THE Recent ImerRoveEMENTs IN Fire- 
Arms.—On Tuesday evening Captain Blakeley, of the Royal 
Artillery, read a valuable and interesting paper before the members 
and subscribers of the Leeds Philosophical and Literary Society, 
“On the Recent Improvements in Fire-arms.” The subject was one 
upon which the gallant officer was entitled to speak with the authority 
of great experience and a high reputation, and there was a respectable 
and very intelligent audience. ‘The officers and non-commissioned 
otlicers of the local volunteer corps had been invited, and several of 
them were present. ‘The paper was illustrated by a variety of 
diagrams, giving sectional views of bullets, and the most recently- 
constructed guns. Captain Blakeley introduced the subject by 
giving a sketch of the history of the former steps of progress in the 
construction of fire-arms, and the composition of gunpowder, ex- 
pressing his belief that the latter had veen known from time im- 
memorial in China, India, and Asia Minor, and remarked that up to 
within the tast twenty-tive years the science of gunnery had made 
no progress for the last century, and now that improvement had 
begun it was somewhat remarkable to find that they were actually 
returning to the principle earliest known in the construction of 
ordnance, and were again “building up” their cannon to secure 
strengih, instead of casting them upon the old method. Contem- 
| poraneous with this improvement there had been great alterations in 
the shape and character of the missiles employed, so as to prevent 
windage and secure greater destructive power and precision, 

and shells with goft metal coverings had almost entirely super- 
| seded solid shot for large guns, and long-pointed bullets had 
taken the place of the old ball for muskets. Returning to a consi- 
deration of the improvements which had been made in ordnance, 
| Captain Blakeley said that the greatest step was the introduction of 
| the principle of rifling, but it was only recently that any attempt 

had been made to ritle large guns. Small tire-arms had been most 
| successfully rifled, and the result had been a great increase in the 
range, and greater accuracy of shooting, and there was no doubt 
that with rifled cannon they might obtain almost any range, pro- 
viding they could secure sufficient resisting strength. As to the 
question of precision, he did not think there was ten per cent. differ- 
euce between the best and the worst. The difficulty was in over- 
coming the strain of the explosion. Gun metal was an elastic body, 
and though it could easily restrain the force of gunpowder as deve- 
loped in small arms, and in field guns of small calibre, it was im- 
| possible to overcome it in large guns in the ordinary way, by 
| merely increasing the bulk or the weight of the metal. They would 
easily understand why this was so when they remembered that the 
explosive power was developed within the bore of the gun. The 
object being to confine the explosion the power was exerted with the 
greatest force at the points immediately contiguous, consequently tue 
inner surface might be expanded even to fracture without the outer 
surface being disturbed, or at least to a scarcely perceptible extent. 
How, then, were they to obtain the requisite strength ? He would 
reply, in apparent paradox, that the only way to strengthen a 
thick tube was to wake it thinner. (Laughter.) This was done 
on the principle of substituting liyers of metal for solid castings or 
forgings, by which the strain was compensated or overcome, and the 
expansion regulated. This was the leading principle in the great 
improvements which had been made within :ecent years. He ex- 
plained the ditlerence between the Armstrong and Whitworth prin- 
ciple and his own, and after remarking that the former, though suc- 
cessful for tield pieces, bad failed for heavy ship guns, he said his 
own possessed this advantage, that it could be applied to the guns 
now in use. They had some twenty or thirty thousand pieces, and 
the whole of these might be rifled, and made available by hooping 
them on the principle be had recommended. The French Government, 
he said, were now converting the old guns on this principle, also the 
Sardinians and Spaniards. In conclusion, he said the great object 
was Lo strengthen the gua by certain layers of metal, so constructed 
that each should share in resisting the strain. Some discussion 
ensued, during which dir. Greenwood expressed his opinion that the 
binding of guns, the sides of which were 7 in. thick, with hoops, 
would have no effect in strengthening the interior tube. Captein 
Blakeley replied by referring to experiments made at Shoeburyness 
with a gun strengthened as he proposed, and which he said were 
eminently successful. It was an ordinary 9-pounder, and was tried 
against a similar gun not go strengthened. ‘The hooped gun showed 
seveniold the resistance of the other. He had tried the experiment 
also on a large scale, a 10-in. gua, which projected shot weighing 
626 1b., and au 8-in. gun, which threw bars of iron 8 in. im diameter 
aud a yard long. The French experimental gun bore 1,000 rounds 
wich turee shot, and was still iu existence. Mr. Ayrton ihen moved 
a vote of thanks to Captain Blakeley, which was seconded by Mr. 
U'Callaghan, and having been acknowledged, the proceedings ter- 
minated.— Leeds Mercury. 











Tue Late Torat Ecutpse.—As was to be foreseen, the eclipse 
of July last is only now beginning to give rise to maturer discussion 
on the curious circumstances by which it was accompanied. We 
mentioned a short time back some remarks made by Father Secchi 
on the discrepancies so conspicuous in the various descriptions of the 

henomenon, and on the photographs he had himself obtained at the 

Jisierto de las Palmas. Professor Plantamour, Director of the - 
Observatory of Geneva, has now addressed a paper to the Academy 
of Sciences in reply to some of Father Secchi’s assertions regarding 
Professor Plantamour’s diagrams, and other slight details. Father 
Secchi, for instance, denies having seen the luminous 
the astronomer of Geneva has represented as issuing from 
and declares, on the other hand, that Mr. Warren de | 
graphs of the eclipse, taken at Rivabellosa, agree 
own. In reply to this, Mr. Plantamour observes that, however con- 
siderable the aid which astronomy may derive from as 
a means of observation, still there are cases in which the eye e 
may do better service. Thus there may be appearances of so 
evanescent a nature as not to be fixable by the sonalbilised collodion 
for want of suflicient time, or on account of their feeble luminous 
intensity, yet these may not have escaped the eye of the observer. 
Father Secchi being of opinion that objects invisible to the eye may 
yet be found impressed on the photograph. M. Plantamour thinks 
that the contrary is cqually likely to occur. He then adverts to 
certain doubtful points in Father Secchi’s engravings of bis photo- 
graphs. Thus, in one of these engravings, a protuberance is repre- 
sented as encroiching upon the Gow isc, while in another the 
same protuberance is very distinct at a certain distance from the 
moon. Lastly, Professor Plantamour states that his observations at 
Castellon were taken exactly at moments for which there are no 
photographs extant, so that, notwithstanding any discrepancy with 
the latter, his observations may be perfectly correct. He concludes by 
affirming that the flames or pencils issuing from the corona described 
by him were realities, although not reproduced on the photographs. 


AGRICULTURE IN THE Unrrep Strates.—We glean the following 
statistical data concerning the United States, its agriculture and 
manufactures, from @ very able article by M. E Dormoy, in the 
Revue Cotemporaine. In 1783, at the period of the peace, the United 
States only comprised 802.230 square miles; at the present time the: 
extend over a territory of 2,962,050 square miles, «r nearly double 
the extent of Europe, exclusive of Russia. Out of a population of 
8,400,000 males of the age of fifeen and upwards, 45 per cent. are 
agriculturists; while those engaged in commerce, manufactures, 
trades, and mines do not together form more than 80 per cent.; 2 per 
cent. are devoted to a seafaring life; while the army scarcely 
claims one per thousand. These proportions differ widely from those 
of Europe, since in England not more than 15 per cent. are agricul~ 
turists; in France, 23 per cent.; and in Belgium, 25 per cent. The 
capital engaged in agriculture amounts, in the United States, to 
5,200 millions of dollars; while that employed ip other branches of 
industry does not exceed 1,000 millions of dollars. Every year 
agriculture adds 16,600,000 dollars to the wealth of the country, and 
in the State of New York alone my eeprey y four-fifths of the 
taxes. In 1857, the total exports from the United States amounted 
to 360,009,000 dollars, of which sum agricultural produce formed 
two thirds, including cotton, which alone stood for one-third. Inthe 
course of ten years the yalye of these exports had increased 70 per 
cent. In the United States the average extent of a farm or estate is 
from 150 to 200 acres; in y At it is hot more than 12} acres; while 
four millions of small farmers do not ow mere than from 64 to 7} 
acres. Maize constitutes the chief staple of the United States, since 
it occupies nearly one-third of the land under cultivation, or 30 
millions of acres; 20 millions of acreg more consist of uncultivated 

asture land, incapable of producing hay ; 12} millions are meadow 
and; oats are grown on 7} milf of acres, and five millions of 
acres produce cotton. The vine govers 250,000 acres. The four chief 
sources of revenue to the Union in the way of annual — are— 
maize, producing 300 millions of dollars; hay, 140 millions; wheat, 
100 millions ; and cotton 80 millions. The number of horses, asses, 
and mules is estimated at five millions or one of those animals for 
every five inhabitants; there are 18 millions of oxen, 30 millions of 
pigs, and 20 millions of sheep. The total value of all these domestic 
animals is about 600 millions of dollars, 


Ane Gravity Ano Evxcrriciry tae same Tarra ?—There is 
no question occupying more attention among the highest order of 
intellects than the question of the identity of the several inv 
forces of nature. The relations of magnetism, electricity, chemical 
affinity, heat, and light, are certainly very close and very compli- 
cated. Each one of these forces is capable of producing either or 
all of the others. They may also all generate mechanical power, 
and mechanical power, on the other hand, may generate all of these 
forces. Perhaps as = an illustration of this as any is to be found 
in the electric fight nvented by Professor Way, of London, which 
we describe last week. First, the mechanical power of a steam- 
engine turns a wheel which carries a number of permanent mugnets 
at its periphery ; these magnets, as they are carried past the ends 
of soft iron cores which have insulated wires wound around them in 
helical form, cause waves of electricity to flash through the helical 
wires ; the electricity, darting along from drop to drop of an exceed- 
ingly slender stream of flowing mercury, produces an intense light ; 
it also generates heat, by which the mercury is evaporated. But 
whence comes the mechanical power of the steam engine? That 
resulis from the expansion of steam caused by heat, and the heat is 
produced by the combustion of fuel. which is its chemical combina- 
tion with oxygen; in other words, chemi ity. If we replace 
the steam engine by a water wheel, we have the several forces pro- 
duced by gravitation. It is to be remarked, however, that gravitation 
cannot be generated, in its turn, by any of the other natural forces 
or by mechanical power. It is known that sound is simply motion 
of the particles of the air. ‘The vibratory theory supposes that 
light, abe, is nothing but the vibration of the particles of a very 
subtle ether pervading all space. This theory is now almost—it 
not quite—-universally adopted, and is regarded by many sound 
minds as absolutely demonstrated. There is also a plausible theo 
of heat which regards it as simply vibratory motions in @ sub 
ether or in the particles of the heated body. Iron may be heated 
red hot by simply pounding it. As the heat will generate motion, 
so the destruction of motion will generate heat. It is thought that one 
cause of the sudden heating of meteoric stones, as they pass ae 4 
our atmosphere, is the destruction of a portion of their motion by 
resistance of the air, Professor Newton, in an article in Sil/liman’s 
Journal, on the great meteor of Nov. 15, 1859, goes into a calculation 
of the amount of heat that would be imparted to the meteor by the 
destruction of its velocity, and flaods it suflicient to evaporate iron or 
any other known substance, From these several facts, and others 
of the same kind—enough to fill volumes—the grand and simple idea 
bas been suggested, that all the forces in nature are the same thing; 
merely matter in motion. This suggestion ge that al) the 
countless phenomena of chemical combination—all the appearances 
produced by light, its endless variety of colour and shade, its 
refractions, reflections, and polarisations, with the miraculoys revela- 
tions which these have given us through the telocoope and the 
mic pe—the t dous power of heat, with its contractions, 
expansions, freezings, and evaporations—all the swift and subtle 
operations of electricity in the galvanic kateary, the lighting ery 
and the telegraph, and, finally, the growth and decay ts an 
animals, the action of the muscles, the stomach, the lungs, the 
nerves—in short, all the phenomena of the universe —are p 
merely by changes in either the velocity or the direction of the 
motions of matter. Such is the doctrine of the enesis of 
forces. A sublime and comprebensive theory, whether or false | 
A few capable men have committed thearselves to it fully; but 
most able philosophers regard it as unproved, t it seems to ug 
that there is a geveral leaning towards it—a prevalent feeling that 
it will turo out to be true. A¥ the relations of the uatural turces to 
each other caused the conception of the theory, so the promulgation 
of the theory has led to a very close study of these relations; avd 
the field is as rich in curious avd wonderful facts as any that has 
ever been explored by the studeat of Nature.—Scientifico American. 
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SCHIELE’S IMPROVEMENTS IN OBTAINING AND APPLYING MOTIVE POWER. 


PATENT DATED 3gp Marcu, 1860. 
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Tus invention of Mr. C. Schiele, of ery ay county of Chester, 
relates to certain mechanical arrangements for taking up the power 
exerted by the waves of the ocean, and for usefully applying the 
same. For these purposes be opposes oblique surfaces or boards, or 
buoys, floats, or pistons working in cylinders, and boards on hinges 
to the action of the wave, in such a manner that the wave’s motion 
shall impart a horizontal reciprocating motion, a direct horizontal, a 
vertical, a rotatory, a surging, or other motion, as the case may be; 
for instance, he connects by suitable means one or more of the oblique 
surfaces or boards to a pump, so that the pump’s piston shall be 
drawn out by the rising wave and be driven in by the falling one, 
by this means he elevates water to a height, accumulates and uses it 
again for obtaining (by known means) motive power, or uses it for 
other purposes as may be desired. To obtain rotary motion a num- 
ber of oblique surfaces or boards hinged like wings are attached to 
the rim of a horizontal wheel, in such a way that the waves shall 
always exert their force so as to impart a rotary motion, which ma, 
be applied to a number of useful purposes by known means. He 
also uses the oblique surfaces or boards for the pur of towing 
ships, as follows :—He provides a long hollow beam, formed to float 
securely, pass easily through the water, and be sufficiently strong to 
resist the force of the waves ; to this hollow beam are hinged a num- 
ber of oblique surfaces like wings, which are moved be and down 
as the water rises and falls, and thus acting as inclined planes give 
a propelling motion to the hollow beam. Towing cables from the 
hollow beam will be connected with a vessel on its starboard and 
larboard sides, and the cables will be so arranged that by tightening 
one of them and slackening the other the steerage of the hollow 
beam may be effected. By connecting a number of the tug beams 
parailel to each other, a great concentration of power may be 
obtained, and the hollow beams so connected may also be used as a kind 
of breakwater. In some cases the patentee uses the tug beams as 
ordinary lifeboats are used for the purpose of preserving life and 
property from shipwreck. 

Fig. 1 shows in section a well built in a sea wall, the well com- 
municating with the water at a point below the low-water level; in 
the well is placed a loose piston, and its piston rod is connected with 
a working beam placed above, which transmits the power obtained 
from the water rising or falling in the well, in consequence of the 
rising and ne of the waves, to a pump conveniently p.aved for 
the purpose of forcing water into a reservoir on an elevation, the 
water being there accumulated, and afterwards drawn off and used 
for such purposes as the turning of machinery; or the pump may be 
used for drainage, for irrigation, and other such like purposes, 
Across the top of the well are fixed a couple of cross beams, which 
determine the stroke downwards. The piston end of the beam must 
be made heavy enough to fall by itself in calm weather, and leakage 
round the piston is required for this, as also for equalising the 
changing levels of the tide. 

Letter ais the well; 5, the piston; c, the piston rod; d, the work- 
ing beam ; and ¢ are the cross beams. Fig Sao another mode of 
acting =e a pump by means of an oblique board, which is pushed 
inwards by the rising wave and outwards by the falling wave, or by 
reversing the angle of the board its action will be reversed Two 
elastic washers are fixed to the guide frame for terminating the 
length of stroke; a pump is let into the well, taking water from 
below and discharging it into an elevated tank or reservoir, to be 
afterwards used for watering streets, for baths, and for other pur- 

Letter / is the oblique board; g is the guide frame; and h 
the tank. 

Fig. 8 is an elevation of a number of floats formed like cups, and 
mounted between two endless chains. The inverted cu offering a 
form of greater resistance than those on the opposite side, are 
pushed upwards by the rising waves, their ascent ge aided by 
the buoyancy of the air retained within them. The descending cups 
are acted upon similarly by the falling waves, and aided in their 
descent by the weight of ‘the water left within them; by these 
means the endless chain is caused to revolve. There are on the land 
side of the chains buckets fixed at intervals, which carry water u 
and discharge it into a watercourse mounted on a stage, by which 
the water is carried to the land to be there used for washing sewers 
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of towns, for irrigation, for baths, and for other purposes. Letter j 
are the floats or ompss & is the endless chain which passes round the 
pulleys m and. The movement is in the direction shown by the 
arrows. 

Fig. 4 is a part side elevation, Fig. 5 an end view, and Fig. 6 an 
enlarged view, of a portion of an apparatus for producing rotary 
motion by means of a kind of valvular or swinging wings, shown 
detached at Fig. 6 (attached to a wheel), which open or cut through 
the water passing in an opposite direction to that in which the wheel 
should turn, and close or oppose their whole surfaces whenever the 
water moves the right way. The wheel is composed of a skeleton 
frame of wrought-iron arms, with central stopping arms to receive 
the wings so as to prevent their swinging round more than one half 
when the latter are closed, or resist the passirg of the water without 
taking them along. Bolts passing through the arms of the wheel 
serve as centres, round which the wings swing. There are cranks 
placed at right angles to each other on the ends of the shaft, serving 
as a means for working pumps, which deliver their water into pipes 
secured to a suitable stage reaching to the shore, where the water 
may be used for turning machinery and for other purposes. 
combining a number of these wheels the patentee says that conside- 
rable power may be obtained from the action of a turbulent sea, 
and that the wheels would at the same time produce the effect of a 
breakwater, by diminishing the power of the waves, and, adds he, 
such a breakwater would easily repay its cost for construction and 
maintenance.” Leiter o is the wheel; p. are the valves or wings; 
q are the stopping arms; r are the cranks with connecting rods to 
the next wheel or wheels; s are the pumps; ¢ are the water pipes 
leading to the shore. 

Fig. 7 is a view of a portion of a ship’s stern, showing the manner 
of working a oo cone by means of a boat attached to a lever. 
The lever is weighted to counterbalance so much of the weight of 
the boat as will ensure the pump’s piston being forced downwards 
whenever the boat rises on a wave. Letter uw is the ship’s stern; 
w is the boat; y is the lever; and z the pump’s piston rod. 

At Fig. 8, A, B, and C represent different views of an oblique 
board or wing, which is caused to swing on a spindle or change the 
direction of its angular position by the action of the waves in such 
a way that the power exerted on the oblique board or boards causes 
propulsion in one direction only. The smaller end of the board is 
made solid so as to balance on the —_ or axis the larger end, 
which is hollow. Their axes are so shaped that their smaller ends 
will tend to stop the wings from assuming the full angular position 
with less powerful waves. Larger waves cause a slight twisting 
spring action of the axes or spindles, until by their form they finally 
prevent any further turning of the wings in the same direction. The 
size of the wings should be regulated to suit the size of the waves, 
upon the principle that the larger the waves are the larger should 
be the wings exposed to their action. For obtaining great speeds a 
small angular position of the wings is required, and for slow speeds 
a gery angular position. For small waves the wings should be 
laid just under the surface of the water, but for large waves the 
wings should be laid just under the trough or hollow of the waves. 
The spindles sometimes are made to pass through the wings, which 
may be caused to stop by other means than that described. The 
wings may also be varied in shape, and be sometimes made of 
timber or other suitable material. Letter a! is the oblique board or 
wing, and 6 is the spindle. 

Fig. 9 is a plan view, and Fig. 10 a side elevation, of a skeleton 
what fitted with a number of the wings, the wheel being held out 
horizontally by a suitable framing to the action of the waves. 
The wheel can be adjusted to suit the -~ and can be held securely 
down, if required, by a weight suspended underneath the framing. 
The motion is transmitted from the wheel by means of suitable 
gearing constructed as is usual under angular adjustments, and the 
power applied for purposes where the use of varying power is 
admissable, + for instance, edge rollers, mills, stampers, crushers, 

&c. ‘The wheel, if fixed vertically into the sea on a slant- 
ing shore facing the ——. would also turn with power. Letter ci 
is the wheel; d; is the framing ; and e! is a weight. 
Fig. 11 is a side elevation, Fig. 12 an end view, and Fig. 13 a 








plan view, of a hollow beam fitted with wings (as described) all 
along its sides. A hollow beam when constructed of a sufficient size 
and strength may be used as a a ship, as is shown in the engravings, 
weight of material, ballast, and load being so arranged as to secure 
its ng ws agg A hollow beam, when resting on two or more 
waves, tends to keep itself in a horizontal position, the depressing 
and upraising motion of the waves counterbalancing each others or 
nearly so, the body of the beam being so framed as to offer little 
resistance to the rise and fall of the waves. Two balanced rudders 
are used simultaneously steered from the deck, and the rudders also 
serve, when turned athwart, to check the progress of the beam. By 
making provision for securing the wings in a horizontal position 
their propelling power will be suspended. Letter fi is the hollow 
beam; g! are the wings; 4! are the rudders; and i! is a strong eye 
ps ne a towing cable, or for securing the beam to its mooring 
cables. 

Fig. 14 is a plan view of a hollow beam when used as a tug 
merely for towing a vessel. Letter k' is the tug; i are the 
cables; and mi the vessel. 

Fig. 15 is a side elevation, and Fig. 16 an end view, of a wave- 
tug floating by means of the lightness of the timber of which it is 
constructed, instead of being made hollow, for sending through the 
surge to a ship in distress, or for towing a lifeboat to a ship, or for 
towing boats from a ship to the nearest harbour by means of two 
ropes, used at the same time for steering the tug by its rudder to 
its destination. The tug is constructed in the form of a ladder, its 
side rails being well suited for persons to cling by until rescued; it 
is fitted with wings. Letter mn! are the side rails; o! are the 
steering cables; and p! are the wings. 

Fig. 17 shows a boat provided with a wing, as before described, 
which (its rod being firmly held in rough weather) acts as a pro- 
peller, and the same serves as a kind of paddle in calm weather. 
A number of such wings attached to a ship’s rudder will assist in 
steering. Letter q' is the boat, and 7! is the propelling wing. 

Fig. 18 is a side elevation, and Fig. 19 is a plan view, of a number 
of floating beams combined to form a raft for obtaining great power, 
and also for use as a breakwater. As such the raft is made always 
to face the storm, and for this purpose large surfaces like vanes are 
securely fixed abait for the purpose of turning the raft round a 
central mooring, and for balancing the propelling action, thus 
relieving the strain on the mooring cables. 








Ancient Lonpoy.—A few feet below the level of the crowded 
pavements of London lies a city of richer ornament and finer archi- 
tectural taste than the great metropolis which conceals it. Outside 
the boundary wall, 30 ft. high and 12 ft. in thickness, the wooded 
south shore of the clear and silvery Thames sloping upwards 
towards Camberwell and Herne-hill, was studded with the mansions 
of the military and civil chiefs. A beautiful landscape must have 
presented itself to the citizens who wandered up to the court of the 
sacred fane on Ludgate-hill, for on all sides the view was unobscured 
by lofty buildings, and nothing was seen but the porticos and 

ardens of those rustic retirements and the windings of many little 

rooks, now degraded into drains and cesspools, which pursued their 
course through groves and meadows till they were lost in the 
abounding river. Within the rampart, wherever we make an open- 
ing and dig deep enough, between Newgate and the Tower, magni- 
ficent tesselated pavements and fragments of marble statues reward 
our toil. The juxta-position of modern names and associations 
with those reappearances of a long vanished state of manners is 
almost ludicrous—a mosaic picture of Europa on the bull, fresh in 
colours and perfect in design, beneath the busy multitudes of 
Bishopsgate-street, and bracelets of noble ladies beneath the gas- 
pipes of Cornhill—though it perhaps has a fitter connexion with the 
site of its discovery when we read of a splendid representation in 
coloured tiles of Bacchus, the conqueror of the East, in front of the 
India-house, in Leadenhall-street.—‘‘ History of England, from the 
Earliest Times to the Year 1858.” By the Rev. James White. 
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BLACKWOOD’S IMPROVEMENTS IN FIRE-BARS. 
PATENT DATED 2ist Marcu, 1860. 


Tus invention of Mr. John Blackwood, of Banff, relates to the 
arrangement and construction of fire-bars so as to ensure the bar 
lasting much longer than those of the ordinary kind, as well as 
obtaining other advantages in the combustion of the fuel. Under one 
modification this bar is cast hollow, that is, there is an opening extend- 
ing longitudinally through the bar. The bar is, by preference, cast 
of an elliptical or egg-shaped figure in its transverse section, the 
wider portion of the egg-shaped figure forming the upper part of the 
bar, and the external convex surface the part on which the fuel rests 
when fitted in the furnace. The ends of the bar are made with the 
usual recessed or notched part to admit of the bar resting upon the 
cross bearers or supporters which are fitted at each end of the fur- 
nace. Below the bearing ends of the bar are the openings, which 
admit of a current of air continually passing through the bar from 
end to end, the metal of the bar forming as it were a shell to this air 
chamber or thoroughfare. The metal at the ends of the air passage 
is shaped so as to curve away in an angular direction, in order that 
nothing may interfere with the free admission and emission of the 
air to and from the bar. The currents of air passing through the 
several bars of a furnace carry off a large portion of the heat im- 
parted to the furnace bar by the burning fuel, and in this manner the 
destructive effect of the intense heat is counteracted by the cooling 
influence of the air. Mr. Blackwood says that the result of this 
arrangement is, that these furnace bars last five times as long as 
those of the ordinary kind, whilst the action of the furnace itself is 
greatly improved in consequence of the introduction thereto of a 
body of air which has been previously heated in passing through the 
bars. These bars may, if preferred, be made with the upper surface 
flat, but preference is given to the convex figure. The bars are 
adapted for the furnaces of stationary, locomotive, or marine 
engines, without requiring any alteration in the internal arrange- 
ment of the same. 
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Fig. 1 is a partially sectional elevation of one modification of bar, 
and fig. 2 a transverse vertical section; Fig. 3 is a half section 
end elevation of a furnace fitted with this improved bar; Fig. 4 is a 
longitudinal section, and Fig. 5 a plan corresponding to Fig.3. The 
furnace bar A, Figs. 1 and 2, has an opening extending longitudinally 
throughout its length. The external portion of the bar is, by pre- 
ference, formed of an elliptical or egg-shaped figure, as shown in 
Fig. 2. Thewider portion of the egg-shaped figure forms the upper 
part of the bar, and the fuel rests upon the rounded upper surface B 
when the bar is fitted in the furnace, The ends of the bar are 
notched or recessed at C in the ordinary manner to admit of the bar 
resting on the cross bearer or supporters which are fitted at each end 
of the furnace ; and there are the usual laterally projecting parts D, 
which preserve the necessary longitudinal openings between the fuel 
bearing portions of the bar. Below the bearing ends of the bar the 
metal is curved at F, so as to leave a good opening at each end for 
the admission of air. When fitted in the furnace, these openings 
admit of a current of air passing through each bar, and these cur- 
rents of air are highly beneficial as regards the preservation of the 
bar, for by this means a large proportion of the intense heat im- 
parted to the bar by the burning fuel is carried away, and its destruc- 
tive effect upon the iron is counteracted by the cooling influence of 
the air flowing through the bar. 

In fitting these bars in furnaces, Mr. Blackwood gives preference 
to the arrangement delineated in Figs. 3, 4, and 5, for stationary 
engines. The brickwork F is constructed in the ordinary manner; 
the bars A rest upon the dead plate G, at the front ends, and at the 
back on the hollow bearer H; this bearer is built into the brickwork 
I, which forms the back part of the ash-pit and the fire bridge. The 
hollow bearer H extends across the furnace, and has opening into it 
at each side a pipe J, which is carried upwards in an angular direc- 
tion, as indicated by the dotted lines in Fig. 4, the extremity of each 
pipe terminating in the furnace above the fire-bars. The air which 
flows through the hollow bars being heated in its passage, passes 
into the chamber or hollow bearer H, and flows from it into the 
pipes J. The heated air issues from the pipes J, where it mingles 
with the smoke arising from the burning fuel, where its presence 
serves to render inflammable the greater portion of the evolved 
gaseous matters, which are thus “ flashed into flame ” and utilised by 
imparting heat to the boiler K. The flame and gaseous current, 
after _——. round the boiler by the flue L, are conveyed into the 
chimney. Instead of this arrangement, the heated air from the 
pipes J, or from the bearer H, may be allowed to escape either behind 
the fire- bridge, or be carried, by means of a short pipe, up throu; 
it, 80 as to ignite the combustible gases at the backward part of the 
furnace before they are allowed to escape to the chimney. By this 
mode of arranging and constructing furnace bars, a large body of air 
is carried into the furnace, which serves, in the first place, to pre- 
serve the furnace bars; and, dly, to the consumption 
of fuel by not reducing the temperature of the furnace, and thus 
preventing, or nearly so, theescape of visible smoke from the chimney. 











LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents. 





STEAMSHIP RESISTANCE. 


Str,—A strict adherence to truth is, ;above all other things, a 
necessary desideratum in a controversy, and any one guilty of de- 
viating from that maxim well deserves our disdain. Personalities 
are far more pardonable; and I, for my part, do not regard them as 
evidence of any personal ill-feeling on the part of my opponents. 
“T. B.'s” letter, had it been confined to the latter only, would not 
have elicited an answer from me, as he does not attempt to disprove 
my statements, or prove his assertions; but as I find sentences 
brought before your readers (in respect to my former letters) which 
are far from the truth, and are too gross mis-statements to be passed 
over in silence, I beg you will grant me space for this letter,—not, 
however, to disprove “T. B.’s” effusions regarding my deficient 
knowledge, and want of understanding, but in relation to the subject 
under consideration, and to “ T. B.’s” mis-statements, 

In reference to the general question at issue I need scarcely dwell 
upon the intricacy of the phenomena of fluid resistance, but will 
briefly allude to the generally-accepted rule for calculating the 
water's resistance, to bring it in juxta-position with “T. B.'s” 
fundamental formula, in which it is employed, and which rule is 
based upon the law of the efflux of a fluid from an orifice of a vessel. 
It is expressed thus: The resistance experienced by a body moving 
through a fluid, with a certain velocity, is equal to the weight of a 
column of that fluid, which (column) has for its base the section of 
the moving body, and for its height the distance through which a 
body must fall (in vacuo) to obtain that velocity, that is— 


2 
=A.w.—., 1 
R w 3g (1) 
in which w expresses the weight of one cubic foot of fluid, and g the 
effect of gravity, both of which are fixed quantities, viz., w for 
water = 62°5 and 2g = 64°33; the diflerence of which is generally 
disregarded, and the two values eliminated from the formula, so that 


we obtain 
R=Av. cs 6 6 we 

By adopting this formula, and with it the laws of efflux in 
their application to fluid resistance, we must accept v® as a 
permanent expression; that is, we cannot assume any other 
power of v than the square, without violating the law, which 
has been established by experimental philosophy as _ being 
beyond doubt, and which we have summoned to our aid. In this 
formula v? (per se) expresses the resisting pressure against one square 
foot of surface in pounds weight, not because the absolute resistance 
in such a relation to the ratio of the velocity at which the resistance 
varies, but simply because water is the resisting medium. When 
applying the same formula to a fluid of greater density, we can by no 
means employ the same expression for the resisting pressure against 
one square foot of surface, but will, in case of mercury, for instance, 
obtain the following quantity :— 

132 X (v2) 

Moreover, this value expresses the resisting pressure against a 
surface when moved in a direction perpendicular to its plane, and 
cannot, therefore, be applied to the midship-section of a vessel, as we 
lessen the water's resistance considerably by a sharp or even a 
spherical bow, and hence have to resolve the midship-area into a 
plane surface, the resistance against which would be equal to that 
experienced by the vessel, by the application of an empirical co- 
efficient, in a manner as applied by Admiral! Moorsom, and explained 
in a letter of his in the last number of the Artizan. From the above, 
your readers will observe how little justitied we are in applying the 
expression A v? for estimating the resisting pressure against a vessel 
without making a reduction for the vessel’s ang Besides, the result 
obtained by its application for a straight surface is far from the 
truth, as proved by Colonel Beaufoy’s experiments, from which we 
learn that, to move one square foot of surface through the water, with 
a velocity of 13,5 ft. per second, required a pressure of 203,79 Ib., 
while from the above formula we obtain 

1 X (13,5)? = 1823 
only 10 per cent. less. And as an instance to show what difference 
actually exists between the absolute resistance against the vessel, as 
indicated by the dynamometer, and that found by formula (2), we 
will take No. 7 of the experiments made with the Dwarf in the 
months of June, July, and August, 1845, at Woolwich, which gives 
the following data :—At a speed of 9-05 knots, that is, 15-29 ft. per 
second, the dynamometer indicated a thrust of 1 ton = 2,240 Ib. 
exactly. By the above formula we obtain (assuming from the mean 
draught of water 6 ft. 5 in. at the trial ; the midship-area = 60 square 


feet), 
60 X (15,29)? = 47-678 lb, 
against the former 2,240 Ib. 

I leave to your readers to estimate the value of such a ormula 
without a pees J co-efficient of form. 

Another method for ascertaining the resistance against a vessel is 
that of Don Georges Juan, as applied by Admiral Moorsom to the 
Erminia (in a paper read at Aberdeen), but likewise with a co- 
efficient form. This method was brought before your readers by 

our able correspondent “ Y,” in No. 199 (October 2ist, 1859) of Tux 

ENGINEER, to which, as also to the three following letters on that 
subject, 1 beg to direct your readers’ attention, as bearing upon the 
development of that as well as the cube theory, and the one advanced 
by me. So much about the amount of the resistance; to turn our 
attention to the ratio of its variation. 

By adopting the laws of efflux for estimating the water’s resistance 
against moving bodies, on the assumption that the hydrostatic 
pressure on a certain surface, which generates a certain velocity of 
efflux, is also the ameunt of the resisting pressure against that 
surface when moved through the water with the same velocity, we 
likewise admit that the water's resistance varies as the square of the 
speed, whereby the exponent of the velocity is declared inviolable. 
To apply, therefore, the above formula (2), or one of its elements, the 
power of V, as a means for finding the ratio of the water's resistance, 
we destroy the basis of our calculations; in fact, commit a gross 
blunder. The simplest method of finding, from the performances of 
a steam vessel, the ratio of the speeds at which the power varies, has 
been plainly demonstrated by your correspondent, Mr. John Paton, 
and needs no further repetition here; but | would beg of your readers 
not to accept too readily the exponents of V, which are the results of 
such calculations, and which differ with each vessel as a permanent 
expression really indicating the variation of the water's resistance, 
and as a law of fluid-resistance in general. There are too many 
unascertained values of losses implicated in such computations, which 
make them incapable of being even approximately depended upon. 
The cube theory, stated in its development by Lardner, in his “ Hydro- 
statics,” as resting upon the laws of the momentum of moving 
bodies, and cited and commented upon by me, in a letter in No. 201 of 
Tur Enoineen, is as little acceptable; but, certainly, we ought not to 
be possessed of the idea, that if the ratio of the water's resistance is not 
as the square of the velocity, it must be as the velocity only, as Mr. 
Armstrong, in his last letter, will make us believe. te it absolutely 
necessary to express the ratio in a power of V? And cannot this 
ratio vary with the velocity? In fact, Col. Beaufoy states that, ac- 
cording to his experiments, the resistances vary at the velocity of 
2 knots as the — and at 8 knots not quite as that power of V. 
But it if undeniable that the variation of the resistances against any 
steamship, at certain speeds, is in a permanent ratio, and cannot be, 
as “ T. B.” attempts to prove mathematically (but not physically), a 
different value for different vessels. I cannot ps whew the tempta- 
tion of ocpeeing here a sentence from the letter of your corre- 
spondent, Mr. Wm. Jones, viz., “ Your algebraical correspondent 
adopts an Irish mode of showing how power varies with velocity— 
he has only one velocity for each vessel.” 

In relation to the analysis of the indicated horse power for the 





purpose of ascertaining the effective portion applied in propelling 
the vessel, I beg to repeat a rudimentary law of applied mechanics, 
in application to that analysis, viz., If p be the pressure exerted 
upon the first piece of a mechanism in the direction of its motion, 
and v the velocity with which it moves; and if P be the pressure 
exerted by the last piece of mechanism upon any work to be per- 
formed, and the velocity with which it moves; further, if 

express the amount of power necessary to overcome the friction in 
the mechanism itself, then, whatever be the nature or extent of the 


train, we have 
up —f = VP. 
An example: v = velocity of piston = 5 ft. 
£ = pressure on piston = 1,000 Ib. 
y = velocity of vessel = 16 ft. . 
P = thrust of screw shaft == 250 Ib. 


7=an ate power con- 
sisting of working of 
Ag a = 1p, 
ck pressure on . 
piston = op, 1,000 ft.-Ib. 
friction of screw 
8 = %?P, 


then we have 
(5 X 1,000) — 1,000 = 16 x 250. 
Now it will be evident to your readers that I should violate the 
laws of mechanics, were I to place the various pressures and velo- 
cities, forming the aggregate power f, without distinction and further 
modification, in combination with the velocity of the vessel and the 
midship-section ; for instance, were I to arrange the formula thus :— 
ep=VXAXV"t!xupXxopXyp ' . 
or, =VxXAXxv"t'xp xp xp 
Your readers know that every pound weight of back pressure 
against the piston in this instance would travel through 5 ft. per 
second; the resisting pressure in the air pamp, if not the same, 
would travel through a less space ; the resisting friction of the screw 
shaft through a still less space, and if I were to multiply all 
these pressures and resistances into the velocity of the vessel, I un- 
uestionably should deserve to be ridiculed, and declared worthy of 
lam. That such an admixture of elements is actually brought 
before your readers, for their edification, dressed in the cloak of 
wisdom, we have an instance in * T. B.'s” formula— 


vp=A.Vv" +1, 

in which he endeavours “ to show that the resistance to the motion 
of a steamship does not vary as the square of the velocity,” 
and in which the exponent n expresses the ratio of the water's re- 
sistance — including friction and momentum of machinery — all 
against the vessel (not the piston) at which I expressed my astonish- 
ment that “ T. B.” can dish up such an arbitrary composition; but of 
course I am too ignorant to understand his hieroglyphics and 
mystical mode of composition. is f 

From the exposition of the value of A. v%, in the first part of my 
letter, your readers will understand how worthless “ T. B.'s” calcu- 
lations are; that he has violated the law of efflax, which he employs 
in his formula, by modifying the exponent of V; that he treats the 
resistance against a vessel as if it were against a plane surface; and, 
worst of all, that he violates one of the principal rules of applied 
m:chanics. His who'e computation resolves itself into the pro- 
duction of a co-efficient m + 1 for estimating a vessel's per- 
formance ; of what value I leave your resders to judge. But that from 
the values of n + 1 “ we get a better insight into the various resistances 
as they are the indices of the power of the velocity” (of course all secreted 
in n, and which your readers are pleased to find out) is the greatest 
absurdity. But never mind; * T. bo helps himself out by declaring 
me incompetent in mathematics, hanics, hydrody ics, and, 
above all, in common fairness; thinks, by his declaration, he can 
make me the superlative of ignorance, which no doubt he can prove 
mathematically, and so settles the question victoriously. 

I am always ready to receive instruction, and shall learn as long 
as I live; but “T. B.” must not expect that he will beguile me into 
his notions. 1 am not so willing to accept everything offered na. cantiels 
from high may y ¢ and believe I am justitied in doing so-by the 
very example “T B.” has afforded us. ; <n 

The endeavour to expose the fallacy of a certain mode of-rea- 
soning (however brilliantly the latter may be dressed up for the 
occasion in mathematical formule, and held out as information ‘for 
the benefit of your readers) I consider laudable, and my opinion 
will be shared in, I trust, by every one advocating real, progress, 
and desiring information. 6 it were otherwise we should be un- 
grateful for the liberty you afford us for stating and mutually cor- 
recting our views. - In the attempt to show the fallacy of the prin- 
ciple upon which “ T, B.” basés his computations, J certainly did not 
descend to my “favourite plan of ridiculing the opinion of others,” 
as your readers cati convince themselves by perusing my first letter 
in No. 251 of Tus Enoinzer; and if wt B.” took affront from 
the general remarks on the application of mathematics in physical 
science, in my second letter, it only proves that the cap fit 

Of the truthfulness of “ T. B.'s” citations I give an example. In my 
last letter occurs the following passage—“ In relation to my opinion 
of the possible means by which the laws of fluid resistance could be 
ascertained, I beg to refer your readers,” &c. &c. 

“T. B.” gives this back to your readers in the following form 
(citation from his last letter)—* ‘C. G, G.’ refers your readers to his 
letter in No. 239 of Tux ey from which he states your 
readers may ascertain the law of fluid resistance.” The elegance 
of his mathematical exp are only paralleled by the 4 
of the effusions preceding this extract ; and it is evident that “T. B.” 
was anxious to prove to your readers the validity of his computations 
by distortions like the above, in which, of course, his opponent's 
“egotism is shown to its full extent.” I leave to your readers a 
closer comparison between my letters and the above two citations. 

Permit me to state that this invention, about which to attack me 
“T. B.” wasted so much of your valuable space, is simply a 

assing remark in the introduction to a pa ron “ Propelling and 

ropellers.” From this your readers can ater how “T. B.” Judges 
of things of which he is absolutely ignorant, but which, in his own 
idea, served him for an excellent point of attack for proving my 
deficient knowledge. 

That the proposed mechanism for ascertaining the amount of the 
water's resistance has failed in “ T. B.'s” hands cannot be wondered 
at when he entertains your readers with his notion as to its prin- 
ciple and mode of action, but from which we certainly cannot infer 
that it will always fail, or fail at all, if in the right hands. 

In conclusion 1 beg toinfourm your correspondent, Mr. John Paton, 
that he will find information on the different degrees of efficiency of 
the screw-propeller in ‘* Bourne’s Treatise” (in general remarks on 
the screw's action under increased resistances), and in “ Isherwood's 
Precedents,” vol. i. (computed in per centage). I am not aware of 
any certain method of ascertaining the extent of such difference— 
but am at present investigating this subject, and hope to be able to 
submit the results at no distant day to his judgment. 

Nov. 13th, 1860. Cc. G. G. 











Sir,—It is time that the discussion on steamship resistance should 
cease; more especially with such controv ists as “C. G. G.,” 
Mr. Jones, and another correspondent whose tactics are identical 
in endeavouring to keep the theory of fluid resistance in statu quo— 
who are neither desirous of giving information or receiving it with- 
out descending to their favourite plan of ridiculing the opinions of 
others. I, with “ T. B.,” am thankful to second your wishes ‘beh - 
ing the discussion with such opponents to a termination ;"f 
words of Admiral Moorsom, “ Scientific investigation does not admit 
of wrangling.” -=* ones 

To sum up the discussion allow me to produce the 87th propo- 
sition of Newton's “ ey that I have in vain asked my oppo- 
nents to bring forward, as I think the opinions of such a philosopher 
‘whose mechanical laws, when applied to the investigation of th, 
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heavenly bodies, and ha 
true, cannot but be a 


tance. x 
Proposition 87, theorem 29:—“ If a cylinder move uniformly 
forwards in a compressed, infinite, and a)1- .a tic fluid, in the 
direction of its length, the resistance arising from the magnitude of 
its transverse section is to the force, by which its whole motion may 
be destroyed or generated, in the time that it moves four times its 
length, as the density of the medium to the density of the cylinder 
nearly.” 
I have merely to call attention to the distinction our greatest 
philosopher makes between the force and the resistance—they are 
not equated; and, again, to the introduction of time in connection 
with resistance, so that when we come to the first corollary ‘to the 
above proposition, the term resistance is made plural, which evi- 
dently means that the work performed is as the square of the 
velocity. To prevent misconception the corollary is as follows :— 
“The resistances made to cylinders going uniformly forwards in the 
direction of theit lengths, through continued infinite mediums, are 
in a ratio compounded of the duplicate ratio of the velocities, and 
the duplicate ratio of the diameters, and the ratio of the density of the 
mediums,” 

In the whole of the proposition alluded to there is such a marked 
distinction between force and resistance—and time always in counec- 
tion with the latter, that there cannct be a doubt that Newton never 
inténded that the impact of a body in a fluid varied as the square of 
the velocity. On this point Professor Robison has expressed thy 
same opinion. With respect to diminishing the resistance by form, 
Sir Isaac Newton, in the first scholum to the 37th proposition, 
asserts that the “resistance is incapable of diminution, unless by 
diminishing the diameter of the cylinder ;” or, as it is expressel in 
lemma 7th, “If the water be at rest in the canal, and these bodies 
(a cylinder, a sphere, and a spheroid) move wifh equal velocity, and 
the contrary way through the canal, their resistances will be equal 
among themselves.” 

Although this theory only applies to bodies deeply immersed, 
allow me (o produce his own qualitication of the above lemma, which 
cannot bear curtailment. Every line bears the impress of the 

hilosopher, well qualitied to grapple with the subject, who, after 
Dioler discovered so many sublime truths of a mechanical nature, 
ventured to trace out a path for the solution of a problem which no 
person had yet attempted to bring within the range of mathematical 
investigation, And when this solution is veritied by every trial 
published by the Admiralty, including the Flying Fish and Meteor 

attery (two vessels amply sutflicient to refute it), we cannot but 
admire that inveative genius, and that fertility of resource, which no 
man ever possessed in so eminent a degree. 

Scholium to proposition 87 :—‘ The case is the same of all convex 
and round bodies whose axes coincide with the axis of the canal. 
Some difference may arise from a greater or less friction, but in this 
lemma we suppose the bodies to be perfectly smooth, and the medium 
to be void of all tenacity and friction; and that those parts of the 
fluid which, by their oblique and superfluous motions, muy disturb 
hinder, and retard the flux of the water through the canal, are at 
rest amongst themselves; being fixed like water by frost, and 
adhering to the fore and hinder parts of the bodies in the manner 
explained in the scholiam of the lat proposition. F 


valuable assistance to the theory of fluid 


For, ia what 
follows, we consider the very least resistance that round bodies, 
described with the greatest given transverse sections, can possibly 
meet with.” 

Bodies swimming upon fluids, when they move straight forwards, 
cause the fluid to ascend at their fore parts, and subside at their 
hinder parts, especially if they are of an obtuse tigure; and 
thence they meet with a little more resistance than if they were 
acute at the head and tail. And bodies moving in elastic fluids, if 
they are obtuse behind and before, condense the fluid a little more at 
their fore parts, and relax the same at their hinder parts; and 
therefore meet also with a little more resistance than if they were 
acute at the head and tail. But in these lemmas and propositions 
we are not treating of elastic, but non-elastic fluids; not of bo lies 
floating on the surface of the fluid, but deeply-immersed therein. 
And when the resistance of bodies, in non elastic fluids, is once 
known, we may then augment this resistance a little in elastic 
fluids, as our air; and in the surfaces of stagnating fluids, as lakes 
and seas. 

Since the time of Newton the force necessary to propel a plane 
deeply immersed has been ascertained, and found to be in the well 
known following proportions. 

Force = area X 4/?ft. per second. By testing the trials of the 
Flying Fish and the Meteor battery with the above quantities, we 
have & most convincing proof of the truth of Sir Isaac Newton's 
theory of fluid resistance, and its perfect applicability to steamship 
propulsion. 


Mid Pressure in 

Vel. section, Av? cylinders, 
Flying Fish, .. .. 19°09 274 100010 106576 
Meteor Battery... .. 075 810 29450 81465 


Let the practical engineer but adopt these quantities as indicated 
pressure on the cylinders, and the old fashioned rule for the velocity 
of the piston, then I am contident any velocity of steam vessel may 
be obtained without the slightest fear of dis»ppointment, at a aint 
mum consumption of fuel and wear and tear of the machinery, 
These quantities are veritied by every trial published by the Ad- 
miralty, and, unless:they can be disproved, Sir Isaac Newton's theory 
of fluid resistance is bo: h theoretically and practically correct. 

7, Perry-close, Past Indit-road, Rovert Aumsrnona, 

November 18th, 1860, 





Sir,—1 cannot conclude my share of this discussion without 
thanking you for the space allowed to my letters in your columns, 
and I must say also that, although Mr. Armstrong is stated to have 
“peculiar views,” he bas shown a desire to test those views in all 
their bearings, and has conducted his share of the discussion, in my 
opinion, in a spirit calculated to inspire respect. And allow me to 
state that, after discussing the subject of steamship resistance, &c., 
with him, and by that means gaining a better knowledge of what 
he means by the pamphlet he has published, that it ought to be re- 
published in a more lucid and clear style, with examples showing 
clearly what he means by what he ssys, for there are many things 
proves 4 and a peculiar kind of formula given to test those statements 
which to me, | must say, are very diflicult to understand. 


It is simply absurd for Mr. Paton to state that a vessel moored in 
a stream can ever assist in ascertaining the resistance offered to a 
vessel moving in ‘still water;” there is a great difference between 
the force exerted on a vessel by a stream, and the force required to 
tow a vessel in still water at the same velocity as that which obtains 
in the stream, and | have no doubt that the statement made by Mr. 
Armstrong, at page 70 of his en ey will be found to be true 
whenever the members of the British Association come to try the 
experiment. 

The two following formule have been in use for some years as a 
test of steamship etliciency :— ; 

Vs X mid-section, 
i: ©. eee 

Vs D3 

IH. P. 

T object to these formule on the ground that Vs is an assumed 
value, and that all the experiments made by the Admiralty prove 
that the exponent of V is very much in excess, 

Now the formula proposed by myself contains no assumed values, 
and for this reason is eminently practical as a test of steamship 
efficiency, for p, v, a, and V are obtained by experiment, and » + 1 
is the unknown quantity to be determined, and will prove, in all 
cases, a true test of the ship's duty. 

As sme of your junior readers may be misled by the absurd and 
imaginary statement made by your correspondent, Mr. Paton, relative 


=C. 





ve in every case been found to be absolutely | to my formula, allow me to make a few remarks which otherwise 


would have been unnecessary. 
The formula, before being changed to a logarithmic form, is 


=ev't! 
pr=a 
Now, suppose we admit that values ad libitum may be assigned to V, 
but which in reality is absurd, as before stated, we have when V 
pera 1" nal 
and as the merest tyro knows that 
Pa=t=1 <1} &, &, = =bhisl! 
it is clear that n + 1 would, under the circumstances mentioned by 
Mr. Paton, have an infinite number of imaginary values. 

If such a case should occur in practice as a vessel travelling be- 
tween England and Aimerica at the rate of 1 ft. per second—which 
the powers forbid—then the value of n = 1 could easily be found by 
first taking V=1-+ A, and then = 1— A, where A may be as 
small as we please; then for each of these values n + 1 would be 
finite and positive. and the true value for V = 1 would be the means 
between them—hence n + 1 would be found; but as this can never 
occur in practice, it would have been supertluous to notice it had 
not your correspondent, Mr. Paton, brought in the imaginary in 
the place of the real. T. B. 

London, November 13th, 1860. 

Sir,—Mr. Armstrong asserts, in his last paper, that the resistance 
of a steamship in dividing the water for the passage through it must 
vary as the velocity of the vessel or as the square of that or 
This is a stranye conclusion for a man to come to who has thought 
and written so much upon the subject. Why may not the resistance 
vary at any intermediate rate between the two? To be serious, 
it shows the muddled state of his mind upon the subject. 

It has been proved, I have for many years understood, that the 
resistance varies as the square of velocity. I have read as much as 
a dozen works upon the subject, and have never found this disputed. 
This question of the Rattler is just a fair sample of his mode of 
dealing with the question. Let him take all the Rattler’s experi- 
ments, and he will find that the “thrust” varies at as high a rate 
as the squares, But this is too notorious for anybody to question 
it. If Mr. Armstrong cannot discover something better than this 
the sooner he ceases to trouble himself and your readers the better. 
W. Jonzs. 





TREATMENT OF NAVAL ENGINEERS. 

Sin,—Aweare of the deep interest you feel towards men of mecha- 
nical genius, [ feel convinced you will yladly avail yourself of the 
opportunity of defending a persecuted section of that class now serv- 
ing in the royal navy. If with no other object, it would be a valid 
one were it only to show to the rising generation of engineers the 
treatment they are to expect if they enter the Queen's navy. 

The United Service Gazette of the 2nd inst.—a journal which, I 

am happy to tind, warmly espousing the cause of this new but im- 
ee ae fact, indispensable—class of ofticers—has brought to 
ight the treatment of six assistant engineers who had been ordered 
to England on service, and who, on the 6th Oc:ober, embarked on 
board the Himalaya, Government troop ship, commanded by Captain 
Seccombe of the royal navy. 

Having suspected that their reception on board this ship would 
not be very cordial--though, for what reason I cannot tell, particu- 
larly as Captain Seccombe is more indebted to his engineers than 
any other captain in the navy—two of the intending passengers 
took the precaution of waiting upon him the day before the ship 
sailed, in order to ascertain what arrangements had been, or would 
be made, for their accommodation. 

I must here premise, for the information of your uninitiated readers, 
that the assistant engineers of the navy, though gentlemen by educa- 
tion, and by their quarter deck rank, are not admitted into the ward 
room, saloon, or gun room of her Majesty’s ships, but are located in 
a small dark berth near the engine room, called “ the engineers’ mess.” 
The Himalaya has a large saloon, in which the suite of the Persian 
Ambassador and other passengers were accommodated, and in which 
there was room at the time for twenty more than were actually on 
board. 

Captain Seccombe received the two engineers very cavalierly, and 
told them he would not permit them to join the engineers’ berth, as 
their number would put his own assistants to inconvenience, but that 
he would have a canvass screen placed on one of the decks, and that 
they yer have to provide themselves with provisions and mess 
utensils ! 

Being naturally much dissatisfied with this arrangement, parti- 
cular'y as they were officers of her Majesty’s navy, ranking with 
second masters, and had not a supply of plates, dishes, and other 
things in their chests, they appealed to the senior oflicer at Malta, 
Admiral Codrington, who at once promised that directions should be 
given for their “ suitable accommodation.” 

Trusting that the admiral’s orders would be respected, these six 
oflicers repaired on Saturday, the 6th October, on board the Himalaya, 
No notice was taken of them, and noon having passed, hunger began 
to prompt them to make inquiries for the suitable accommodation 
promised them. They accordingly applied to the first lieutenant, 
who directed them to a place forward on the main deck. On repair- 
ing thither they found the place pre-occupied by a number of 
warrant officers, with their laggage. Objecting to mess with these 
officers, who are of an entirely different class, and always kept 
separate in the navy, the six engineers returned to the first lieu- 
tenant and stated their objection. The consequence was the 
accommodation of the warrant officers elsewhere, and the evacuation 
of a dirty mess berth. But now came the question how they were 
to manage, and on having this referred to Captain Seccombe, the 
answer was, he knew no more about it than the first lieutenant did, 
who knew nothing. Some hours elapsed when two of the engineers 
obtained an audience with the captain, whom they found exceedingly 
wroth with them for having dared to appeal to Admiral Codrington. 
He declared that as they had taken that step he would have nothing 
to do with them, and signitied, by a snap of the fingers, that the 
admiral’s orders were of no consequence to him. He would order 
them to be supplied with ships’ provisions—beef, biscuit, &c.—and 
leave them to make the best they could of it, and expressed himself 

rfectly careless as to their accommodation. When told that they 

ad nothing to eat from, and no one to wait upon them, he evinced 
a total unconcern, and indulged in his most sarcastic tone, telling 
them that had he been ‘“ made aware he was to have had the honour 
of entertaining so many gentlemen he would have been better pre- 
pared for their reception,” &c. 

What a desirable predicament for six hungry men! Uncooked 
beef, peas, and flour: no one to cook it, and nothing to eat it from 
when cooked! No servant — not even a boy to do the least thing for 
them. 

The next day being Sunday, a marine was ordered to be excused 
from duty to attend upon them; but still no mess utensils. Biscuit, 
soaked in water was their morning fare, and ditto for dinner 
and tea. 

Fortunately there were Christian officers on board who took com- 
passion upon these persecuted wayfarers, and supplied them, ere the 
day was out, with more substantial fare, or the consequences might 
have been rather serious. 

The sympathy evinced by the officers of the ship was, throughout, 
“— commendable. 

Monday another appeal was made to Captain Seccombe, and a 
respectful letter written to him, praying that they might be messed 
“according to their rank in the service.” All the answer they 
received was bitter and insulting sarcasm, and an order to issue them 
a set of mess traps, comprising tin plates, tin dish, tin pannikins, and 
iron spoons, denominated “ sergeants’ mess traps,” thereby plainly 
telling these gentlemen that they ranked with non issioned 
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Oriental Company’s steamer; but this was rendered unnecessary by 
the interference, on their arrival at that port, of Captain Warden, of 
the Dockyard. This officer, ibly,; represented to Captain Sec- 
combe, the impropriety of his conduct in a service point of view, 
and purchased all ee mess traps for them, directing that they 
should be accommodated in the engineers’ mess. The rest of the 
voyage was therefore performed with comfort; but had it not been 
for this break these officers of her Majesty’s navy would have had 
to put up with this unofficerlike treatment throughout. 

If this were the only occasion on which assistant engineers had 
been degraded and insulted with impunity, I might have advised the 
sufferers to appeal to the yey | and claim the shvlter of the 
regulations; but I am sure that that step would be useless, as the 
Admiralty have set this officer an example by providing assistant 
engineers, when taking a passage in a merchant steamer, with second- 
class, or steerage tickets. 

Several cases are on record of well-educated young officers being 
sent abroad to India in company with railroad tabourdts an’ working 
men of the humblest class, and denied the privilege of walking the 
poop in the company of other passengers and their friends. 

If the Admiralty wish to retain the best class of engineering 
talent they must alter their mode of dealing with engineers very 
sensibly. Young engineers can now find their price anywhere, and 
they will not enter the navy to be spurned abd insulted by those 
who are in no essential respect their superiors while they can get an 
honest living in the humblest capacity on shore. CRANK. 

London, November 12th, 186U. 





STEAM RAILWAY BRAKES, 


Srr,—On the 7th September, 1859, a paper was read at the Insti- 
tution of Mechanical Engineers, by Mr. Alexander Allan, of Perth, 
“On Increased Break Power for Stopping Railway Trains” (vide 
EnGineEer, Sept. 16, 1859). 

In this paper a description is given of a mode of stopping a train 
by means of a throttle in the exhaust pipe, and a steam cylinder 
which, when filled by steam, anplies the brake-blocks to the wheels. 

I do not desire to find fault with this arrangement, or to decry its 
utility and advantages, but simply to give the merit of the inven- 
tion, or, at least, the prior application of both these systems to the 
two gentlemen who deserve them, especially as I have, on very few 
occasions, found this to have been done. 


First, then, as to the throttle in the exhaust. In his paper Mr. 
Allan gives no clue by which we can find out whence the plan was 
derived, therefore I conclude he considers that it is his invention. 
Now I am very sorry to say that the “invention” of this plan 
cannot be given to Mr. Allan; and as it is usual when we make an 
assertion, contradicting what is generally believed to be a fact, to 
adduce such evidence as must be considered a sufficient proof of this 
assertion, I will refer your readers to the patent of W. H. James, 
No. 4957, granted to him in 1824, where they will find that he men- 
tions “a cock which allowed the steam, after quitting the engine, to 
es into the chimney,” and he says, further on, that “in order to 
enable the engineer behind the carriage to stop quickly, if necessary, 
he can instantly close the steam and exit passages.” 

The following extract from fhs rt of the Select Committee on 
Steam Carti whith sat ih 1831, shows that the throttle in the ex- 
haust was well known; for the late celebrated Richard Trevithick, in 
his evidence at page 64 of that report, says: —“ A steam carriage never 
needs the wheel chained or to be still in going down hill, because, if 

ick i3 put between the discharge pipe and the piston, it cannot 
‘ Steam is permitted to escape from before 
the piston, and, if requi yi stant still instantly.” 1 think, after 
this, we may say evit Mr. Allan! and this disposes of the “inven- 
tion” of the throttle in the exhaust. 

Now I will turn to the “steam piston brake,” and its invention. 
I remember, some years since, when the “big boys ih boots” made 
their appearance on one of the lines leading to the North, and were 
to perform such extraordinary feats (which, however, I have not 
yet found duly chronicled), a great deal of excitement and talk 
were created from the fact of their being equipped with “steam 
sledge brakes,” and such a fuss and clatter was made about this 
contrivance that the “invention” of steam brakes was forthwith 


a 
go down 


accorded to the designer of these engines. Being naturally of an 
inquiring turn of mind, I thought I would, before admitting this to 
be the case, look a little into the matter, and, having done 80, I will 


now give the results of my labours. 

On the 13th of April, 1832, Mr. Richard Roberts, the well known 
engineer, to whose inventive genius we are indebted for most of the 
beautiful self-acting tools with which the magnificent workshops of 
the present time are equipped, obtained a patent, No. 6258, for 
“Tmprovements in Steam Carriages,” in which he describes and 
illustrates a steam brake, by means of which the blocks may be 
applied to the wheels of the carriage or engine. This is the first 
account I have been able to find of a steam brake, and I think the 
invention belongs to Mr. Roberts. In the year 1833 the late Mr. 
Rovert Stephenson obtained a patent, dated October 7th, for “ Im- 
provements in Locomotive Engines.” He describes a steam brake, 
consisting of a cylinder and piston, or two of them, in which the 
steam, by pressing on the piston or pistons, applies the brake blocks 
to the wheels, just as Mr. Roberts had done, excepting that he used 
a friction strap on a sheeve or pulley on the axle of the driving 
wheel, instead of the block against the periphery of the wheel. Such 
of your readers as possess “‘ Hebert’s Engineers’ ve by 
referring to page 189 of the second volume, article Railways, will 
there find an illustration of Mr. Steph ’s | tive in which 
the steam brakes are very clearly shown. 

So much for the “invention” of steam brakes. 

London, Nov. 13th, 1860 An ENGINEER. 


SUBMARINE CABLES. 


Srr,—Regretting your unavoidable absence on the occasion, and 
in accordance with your request, we transmit details of the following 
experiments made on Wednesday, the 7th, and Thursday, the 8th, 
November, 1860, in order to test the tensile strength of our patent 
submarine cables. 

No. 1 Experiment.—The specific gravity of this "able was 1:40; 
weight in air per mile, 0°825 tons; weight in sea water per mile, 
0 2344 tons; diameter, 0-875 in.; tensile strength, 2°875 tons, thereby 
capable of bearing the weight of 10810 fathoms when suspended 
sea water. , ‘. 

This cable was made with eight longitudinal steel wires, No. 14 
gauge; twenty longitudinal strands of hemp steeped in pitch and 
cork dust—these materials being finally covered, upon our improved 
braiding machines, with hemp saturated with tar. 

No. 2 Experiment.—The specilic gravity of this cable was 1°35 ; 
weight in air per mile, 0-723 tons; weight in sea water per mile, 
0°1874 tons; diameter, 0°75 in.; tensile strength, 245 tons, and 
capable of bearing the weight of 11635 futhoms when suspended in 
sea water. . rs 

This cable was made with eight longitudinal steel wires, No. 15 
gauge; hempen materials same as No. 1 experiment. 

The steel wire used in the construction of these cables were manu- 
factured by Messrs. Corforth Brothers, of Birmingham, and show 
clearly the superior quality of their wires. 

These oxperianbints nike wait in the oye of J. Appold, Esq., 
F.R.S., and several other scientiiic gentlemen and engineers. 

Steam Mills, Mansfield-street, TIALt AND WELLS. 

Borough-road, Nov. 13th, 1860. 








THE EARTH'S CENTRAL HEAT. 


Sir,—It appears to me that very grave errors are nerally held 
by theologians and geologists on the nature, cause, and action of the 





officers of the army! The order was complied with on Tuesday. 
In consequence of the painful position in which they found 
themselves, they, as a last resource, wrote to be allowedSto leave the 


ship at Gibraltar, and to pay their passage home in a Peninsular and | 





earth's central heat. ian : , 

Assuming that the matter of heat (caloric) is a fluid pervading all 
bodies and all space, of which we have almost innumerable roofs 
brought home to the manifestation of our senses, and that the law is 
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THE ENGINEER. 
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universal as regards the production of heat by pressure or condensa- 
tion of matter, it requires no extraordinary stretch of the mind to 
see, at once, that the earth’s central heat must necessarily increase 
from the circumference to the centre in the direct ratio of the 
ressure of matter upon matter. But to estimate the amount of 
heat at any given distance below the earth’s surface is not so easy a 
matter; and for the obvious reason, that the gravitating force 
decreases from the circumference to the centre, where it is nil. 

It is, therefore, evident that we should be led into very serious 
error were we to calculate the degrees of heat from the circum- 
ference to the centre, on the principle of the increasing arithmetical 
progression of 1 deg. for every 15 yards. . f 

If an orifice be assumed to exist, passing in a direct line from the 
cireumference through the earth’s centre to the opposite circum- 
ference. and a body be allowed to fall way Grrvech it from the 
circumference, it would acquire such a ¥ ty by the time it 
arrived at the centre as would force it y Ae the opposite circum- 
ference. And it appears to me reasonable to assume that its velocity 
at the centre, or any particular distance from it, would invariably be 
an exponent of the degree of heat for the centre, or such particular 
distance from it. 

The heating and gravitating forces, manifestly, are dependent 
upon, and produce each other; they are clearly co-equal and co- 
existent, and act in opposite and combining directions, in accordance 
with Sir Isaac Newton’s law of motion—“ Action and reaction are 
equal, and in opposite directions.” } : 

The principle of life. both vegetable and animal, may with equal 
facility be demonstrated to rest upon the combining forces of heat and 
gravitation. When the equalisation of temperature ensues the 
gravitating force ceases to play its important functions, and the 
repulsive action of heat is left alone to decompose the body. 

Vhen our globe was first formed, there were, doubtless, then 
great evolutions of heat and upheavings of the surface, until the 
gravitating and heating forces obtained an equilibrium. But to 
suppose—as many theologians and others do-that the globe we 
inhabit is continually parting with, or losing its central heat in the 
production of volcanoes, &c., appears to me to be founded upon no 
sound bases of inductive philosophy. 

Volcanic action, I believe, is induced by the electrical functions of 
calorie brousht inte play by difference of temperature between the 
equatorial and polar regions. The known facts, that Mounts Etna 
and Hecla have been repeatedly ebserved to have been active at the 
same time, are corroborative proofs of this opinion. 

Derby, 10th November, 1860. Wa. STEEVENSON. 





THE LAWS AND PROPERTIES OF MATERIAL, CHEMICAL 
UNION, AND THE ACTION OF LIFE, 

Sim,—If you will kind'y spare sufficient space in your valuable 
journal for the insertion of so long a letter, and some of your cor- 
respondents have the patience to go carefully through it, one of them 
may be incited to go over the path which 1 have trodden, and by 
studying the positions of several land marks that I can point out to 
him, and comparing them with others he may find in his journey, he 
may be able to extend that path, and arrive at some definite idea as 
to the course of that all-important tributary of the river of truth 
that I have been so long seeking For my great object through life has 
been to detect and trace some clue to the causes of chemical aflinity, 
the means by which Nature effects all her various chemical actions and 
unions, and to investigate the nature of that vital principle which 
appears to be the directing agent throughout all creation. ‘Lhis at- 
tribute I have designated “ vital energy.” 

After ten years of close study I could comprehend and explain 
that the law of gravity would continually tend to cause the elements 
of Nature to form into layers according to their density, and that 
each layer would constantly endeavour to find its proper level; that 
wherever water was present, by its property of acting in all direc- 
tions at once, and in the ratio of its pressure, it would unceasingly, 
by saturation, capillary attraction, and frietion, moisten, soften, alter 
the density, wear, and change the position of the material in its 
vicinity ; this would cause expansion and contraction, elasticity 
would then be exerted with more change of position; this would be 
accompanied by pressure or force, which would generate heat ; now 
expansion, elasticity, and force, would be increased; with a greater 
accession of heat, chemical affinity would follow, electrical agency 
would begin to act, chemical unions would take place, then all these 
causes and effects would be stimulated into greater activily; gases 
would be generated (some of them explosive); vibration and con- 
duction would extend the effects in all directions, exciting similar 
causes and effec's at a distance; electricity would be greatly in- 
creased, explosions would follow, light and still greater heat would 
be engendered, and an i t of intl would now be 
in aciion over an extensive range, producing from natural causes 
results sufficient to account for most of those geological changes 
which always have, and are still — place in and upon the sur- 
face of our globe, especially when ned with atmospheric pres- 
sure and influence. 

But what 1 could not reconcile was a certain suitability, readiness, 
and inclination, manifested Ly all the natural elements; for being 
in the right place at the right time, and in the proper quantities for 
forming chemical combinations whenever any natural phenomena 
are about to occur. The most beautiful illustration of this vital 
influence that I have met with, is exemplified by the new-laid egg of 
a fowl. If we expose the egg to an excess of heat, its vital principle 
is destroyed; but if exposed to a certain amount of heat, an internal 
activity is produced; and as we prolong the external heat, this vital 
energy separates, manufactures, and gradually places in position all 
the component parts of the embryo chicken; and when all is formed, 
finished, and ready for action, the heart is set in motion, and it be- 
comes necessary that the shell should be broken for the living crea- 
ture to have air, food, and light. The first essential point for con- 
sideration here is this:—When the vital energy is first stimulated 
into action, does each and every component part of the embryo 
chicken possess equally the same an:ount, assume its respective form, 
take its proper position, and make the requisite connections, under 
the combined inti and guid of general laws, such as gravity, 
saturation, expansion, elasticity, force, heat, vibration, chemical 
affinity, conduction, electricity, &c.; and when the whole is com- 
~~ concentrate their vitality to form lifein the heart and brain ? 

ris the vital energy a distinct principle, which, when incited into 
exertion by the external heat, begins to eeparate, place, and form 
each and every part from the mass of material which surrounds it, 
to make a living creature, for itself to become the governing agent? 
We perceive a similar phenomenon with the seeds of plants. When 
the seed is placed in the loose damp earth a certain amount of 
internal heat is generated, which is maintained by the surrounding 
moist earth; a vital activity is excited in the interior of the seed, 
and the embryo plant gradually formed, by which time the damp 
earth has sufficiently moistened the husk to allow of its penetrating 
through to the air and light. We observe similar results with the 
spawn of fish and insects; viz., certain external fostering influences 
exciting an internal action, which finally forms the life of the crea- 
ture. ‘The fetus of the mammillary species differs materially from all 
these in requiring a continual supply of material from the mother 
previous to its birth, and in needing occasionally external assis- 
tance to effect its liberation ; with the other species a certain amount 
of external mechanical action being generally sufficient, but with 
all, heat, in some way, appears to be very essential. 

These observations led me to consider that some of the nine 
natural laws I have alluded to possess more attributes than the one 
we know them by. For instance, if we strike the end of a bar of 
iron 60 ft. long with a hammer, force, vibration, elasticity, and 
sound are instantly — to the other, while displacement and 
heat are only local; and [ have an impression that the solar rays 
pass through intermediate space in this way, and that the property 
which conveys them from the sun to the earth enters into all matter 
with a velocity prepertionste to the conductibility of the material, 
} gag Sea) is called solar heat to act locally at the surface. But 
we bend the middle of a bar of iron, only 6 ft. long, alternately 














between two wooden rollers, no effect perceptible to our sensations is 
produced at the ends, whereas a great amount of pressure, displace- 
ment, elasticity, and even red heat, is taking place at the part acted 
upon. Several attempts have been made to explain this apparent 
contrariety, but they are by no means satisfactory, and several 
instances may be given in connection with most of these laws 
showing contradictions that have not been explained at all. 

I believe the principal reason for this deficiency of knowledge to 
be, that experiments are generally made to asc rtain the extent or 
quality of some known property of a natural law, and not to seek 
for traces or appearances of an unknown attribute or power of such 
law. 1 had also a great desire to find some means of condensing and 
combining nitrogen gas, for there is more of this element con- 
tinually escaping from the chimneys of one of our manufacturing towns, 
than would be sufficient to supply the material for making manure 
for all the farm land in England; and that if it could be condensed 
by some simple process we could manufacture a more nutritious and 
otherwise beneficial manure, for about 15s. per ton, than can now be 
obtained for £15 per ton. 


I therefore determined to go carefully through a course of experi- 
ments upon absorption, expansion, force, pressure, elasticity, heat, 
vibration, conduction, electricity, and explosive gases, but princi- 
pally with heat, both simply and in combination with all the others, 
and to watch attentively for any indication of an unknown property, 
and, if any should appear, to follow it up by diversifying the ex- 
periments, and comparing the results with appearances manifested 
during experiments upon ano'her law, in the hope of throwing some 
light upon the objects I had in view. 

With this intention I set about constructing some necessary 
machinery and appliances to carry them out prope:ly, comprising— 
A small boiler of g-in. copper pla'e, 24 in. diameter by 42 in. high, 
with a rounding top rising 12 in. higher, and having a cone also of 2-in. 
copper plate, 18 in. diameter at bottom, 12 in. diameter at top, by 
80 in. high, with a rounding top rising 6 in.; this formed the tire- 
box, ead pes flanged out all round the bottom to fit the inside dia- 
meter of the boiler, and was rivetted to it. Every 25 square inches of 
this cone was stayed to the top and sides of the boiler-she!l by g-in. 
iron rods, which had one end screwed into the cone and rivetted on 
the inside, and the other rivetted through the boiler with a back- 
nut, excepting where a 8-in. hole was formed for the tire-door, a 
6-in. hole from the side of the half spherical top of the cone through 
the back of the boiler fur the escape of the heated gases, which were 
then taken round the outside of the boiler before entering the 
chimney flue. It had a 6-in. man-hole in the upper part of the 
front, a 1-in. feed connection at the middle of the right side, a 1-in. 
blow-off cock at the bottom of the left side, four }-in, gauge cocks 
down the front. A 1-in. safety-valve, with a 10 to 1 gradated lever, 
was fitted upon the top, with an air thermometer, and a 1-in 
T-piece, with a }-in. steam-cock at each end. This boiler was tested 
by tying 1 1b. each of tin, lead, and zinc, flat upon the top; then 
lighting a fire in it and allowing the steam to accumulate in pressure 
until they were each successively melted off, when the tire was 
damped by a jet of steam, and the boiler was ca-ed round with 
brickwork. 

Another boiler of similar construction, of }-in. iron plate, 43 in. 
diameter, by 90 in. high, with a cone also of $-in. plate, 36 in. 
diameter at bottom, 24 in. diameter at top, by 54 in. high, and 
having a stay of 4-in. rod-iron at each square of 8 in, This boiler 
had also a casing of brickwork, and was worked at 120 1b. to the 
inch to drive a table engine, with a cylinder of 6 in. diameter and 
12 in. stroke, having an expansion valve. 


A copper, 80 in. diameter, by 36 in. deep, with a coil of 24 rings 
of strong }-in. iron pipe fitted round it from the top to the bottom, 
and under the bottom by 6 reducing rings to the middle; the top 
end of this eoil was connected to one of the }-in. steam-cocks at the 
top of the copper boiler; the bottom end of the coil was fitted to a 

-in. steam-cock and pipe, leading into the boiler chimney, for a 
last pipe. This copper was likewise enclosed by brickwork, and 
had an air thermometer fitted to it. 

A furnace 24 in. wide, 48 in. long, by 30 in. high to the centre of 
an arched roof; the heated gases from this furnace were, as required, 
passed round a cast-iron retort 18 in. diameter, by 42 in. deep, tixed 
vertically in a fire-brick chamber, having the heat regulated by fire- 
clay dampers. 

A pair of cast-iron cylinders, 24 in. diameter by 86 in. stroke, 
surrounded by cold water for feeding the boiler. These were to 
exhaust the products of combustion from the furnace, and to con- 
dense them into wa‘er, &c. 

A pre-s with a 6-in. screw, working through a 12-in nut, by a 
48-in. cog wheel at the upper end, which was driven by an endiess 
screw, having two pulleys for working it either way. 

A horizontal spring hammer, for concussion, wound up by a fric- 
tion pulley. 

An electrical machine, also driven by a friction pulley. 

A friction frame, for either bending or rotating. 

A lathe, and a pair of parallel bars, with a slide motion worked by 
wheel gearing, to measure expansion to the one-millionth of an inch ; 
and several other useful appliances which I thought would be 
necessary, among which were four 14-gall. tin cans, with a small tap at 
the exaet level of 10 gall. ; four of 7 gall., with the tap at the fuel 
of 5 gall.; and two of 3 gall., with the tap at the level of 2 gall. 
Each of these cans had a slip of glass, 6 in. by 1 in., fixed vertically 
in the side, just below the level of the tap; and behind the glasa, 
inside the can, was fixed a Fahrenheit thermometer. Each can was 
also provided with a cover, and surrounded by a double woolien 
casing, with a 2-in layer of charcoal dust between them, and pitted 
through like a cushion. 


All these being completed, I began in 1842 a series of experiments, 
to determine the amount of heat contained in a great variety of 
bodies of a certain weight, and at a given temperature; and to 
ascertain the rate at which such heat would be imparted from each 
body, at different temperatures, into a certain quantity of distilled 
water, at a uniform temperature of 70 deg. Fah. 

To attain this object, I procured lumps of 1 Ib. each of the pre- 
cious metals, and slabs of 10 Ib. each of all the various metals, 
minerals, woods, fuels, and compound material I could obtain, and 
heating them in the copper to 212 deg. Fah., took each one out, and 
inserted it into one of the 2-gall., 5-gall., or 10-gall. cans containing 
distilled water, which was previously, in all cases, regulated to 
70 deg. Fah, by the addition of hot or cold water. I then noted 
the gradual rise of the mercury, until the water had reached its 
maximum temperature, and an equal degree of heat was supposed 
to exist between the body and the water. It was then taken out, 
and again placed in the ——. and heated to the point at which it 
began to char, ignite, or melt, or to 572 deg. Fah., when it was again 

ut into one of the water-cans as before. Those bodies taking more 
heat were then placed into the retort, and heated to the points at 
which they became red hot, bright red, melted, burnt, or at 932 deg 
Fah., when the operation of the cans was repeated. Those taking 
still more heat were placed in the furnace, and heated to the points 
at which they became white hot, smelted, or burnt; and at either 
stage they were again put into the water-cans; and when taken out 
of the water they were in all cases accurately weighed, to a-certain 
if any had been lost in the heating; and if deticient, a proportionate 
allowance was made in the calculation. At the end of each day the 
— trials that had been made were carefully gone over, and put 

n order. 


With the cast-iron pumps I exhausted the products of combustion 
from the furnace-flue, and forced them through various appliances, 
such as through the retort at red heat, filled with iron borings, coke, 
chalk, or other material; a fire-clay retort, at white heat, which | 
had made for this purpose; a condenser, containing water mixed 
with some chemical, simple or compound, to suit the experiment ; 
and a tank, having a series of sieves covered with diflerent materials. 
And I also employed in combination with these, either separate or 
united, any other means or contrivance that would assist to separate, 








burn, condense, absorb, or dispel, the steam, unburnt oxygen, sul- 
phuretted hydrogen, carbonic acid, and to condense the nitrogen, and 
to combine it with some other material. 

With the copper boiler I tested the expansion and heat of steam 
from distilled water, rain water, and snow water, from 212 deg. to 
572 deg. Fah.; and from salt water, and water mixed with various 
substances, from 212 deg. to 392 deg. Fah. With distilled water 
the heat was noted at each pound of pressure, and the pressure at 
each degree of heat, to serve as a gauge for experiments with the 
steam copper. But with the rest the pressure was ouly noted at 
each successive 10 deg. Fah. 

With the measuring machine I tested the expansion in length of 
rods 10 in., 20 in. or 30 in. long, as I could procure them, of a at 
variety of materials, at different temperatures, varying 10 deg. Fah., 
from 82 deg. to as much heat as they would bear, up to 982 deg. 
Fah., and with a few up to 1,292 deg. Fah. These high temperatures 
were checked, by dropping the heated rod instantly after mea-ure- 
ment into one of the cans of water, which had been made deeper 
than the rest for this purpose. 

By the horizontal hammer, with an electrie rod and two indicators 
which I contrived for this purpose, I tested the amount, and the 
time of transit, of vibration, force, and sound through the longest 
bars of various materials that I could procure, and the differences at 
from four to twelve successive temperatures; also the effect pro- 
duced upon their power of conduction by the action of electricity, and 
when their density had been increased at diflerent places by the 
screw press, or their limit of elastiety had been strained, or they 
had been slightly saturated with water. 

1 also endeavoured to arrive at the a: nt of beat, or electricity, 
or |oth, that would be sufficient to igniie gases which either singly 
or in combination were likely to be expl.sive, All these experiments 
were gone through very sat sfactorily, and with tolerably detinite 
results—because the means I possessed for their proper development 
were suitable and efficient for the purpose; and it only — 
carefulness and discrimination to ob: ain accurate data. ut, in en- 
deavouring to ascertain the causes and action of chemical affinities 
and their unions, I had, throughout the experiments, found my 
appliances very meagre and inadequate. 

But I have already trespassed so far on your valuable space that 
I must, with your permissi t 


. plete my letter in your next. 
2, Surrey-square (Surrey). J. W. Cran, C.E. 








PuospHorus.—M. Benjamin Corenwinder has lately contributed a 
voluminous paper to the Academy of Sciences, describing experi- 
ments which shed much light on the manner in which phosphorus 
exerts such a beneticial effect on veg ‘atou. The results that he 
arrives at are—1. That plants when you ig always yield ashes rich in 
phosphoric acid, but that after the plant has produced its seed or 
fruit, the stem or leaves contain very litile of that principle. 2. That 
phosphoric acid exists in plants in close combination with nitrogenous 
matter. 8. That the organs of plants, not containing any nitrogen, 
and ill-adapted for food, contain no phosphates. 4. That the 
exudations of plants, such as manna and gum arubic, do not gene- 
rally contain phosphoric acid. 5. That if the sxeleton of a young 
plant be separated from the pulpy matter ail the phosphoric acid 
remains in the latter; so that, unlike the skeletons of animals, thoe 
of plants do net owe their solidity to any phosphates, 6. That 
marine plants, growing on rocks, contain a large quantity of phos- 
phates, as also the pollen of flowers, and the spores of cryptopamous 

lants. 

Evecrraic TeLtecrariuy.—M, Vérard de Sainte-Anne, a short 
time ago, sent a paper to the Academie Frangaise on a project for 
establishing a belt of electric telegraphs all round the world. As we 
have already had occasion to treat of this suiject in the Messenger, 
we should have passed over M. de Sainte-Anne’s paper, now re- 
printed in the form of a pamphlet, in silence, were it not that it 
contains some information which may appear interesting to our 
readers. ‘Thus we tind, from a table given by the author, that the 
trade of England with the East amounts to 2,728 000,000f, per 
annum; that of France with the same, to 404,3v0,000f.; of Holland, 
to 295,222,000f.; of Russia, to 150,0.0,000f,; of the Hanse Towns, 
to 14,199,000f.; of Spain and Portugal, to 15,875,000f. ; of Belgium 
and Switzerland, to 38,/726,000f.; of North America, East and 
West, 8,061,680 Ov0f.; and, lastly, of South America and the West 
Indies, to 1,780,723,000f. In the United States the network of 
telegraphic lines comprises a length of 70,000 kilometres, or 47,250 
Engti-b miles; and when the New Yosk and San Francisco line is 
completed—tie line over Europe and Asia being supposed to exist— 
there would only be 3,500 leagues of cable to be sunk in order to 
enable Paris and London to receive intelligence from Canton in one 
hour and nfty minutes, from New York iu two hours and twenty 
minutes, and from Vulparaiso in three hours and a quarter. A con- 
siderable number of partial lines, which, aceording to the author, 
may easily be collected into one great w are already in ex- 
istence, or about to be estabiished. Thus, in Japan, the lines have 
been granted to a company, and one of them is in course of con- 
struction; New Zealand is already connected by a cable with 
Australia; Melbourne with yin F and Batavia with Singapore; 
the whole continent of India, thanks to English enterprise, is now 
being intersected with telegraphic lines, connecting Galeutta with 
Madras, Benares, Lucknow, Agra, Delhi, Hyderabad, &c. Again, 
from Bombay, a line goes to Goa, westwards to Kurrachee 
whence it will soon reach Hyderabad, 

Sciuntivic JorrinGs.—At the last sitting of the Academy of 
Sciences at St. Petersburg, Dr. Struve communicated some in- 
formation about the geodetic t of the parallel of 62 deg. 
N. lat., extending from Valentia in Ireland in an eastern direction to 
the fortress of Orsk, in the Asiatic district of Orenburg. This 
parallel, which comprises 69 deg. of longitude, is being measured 
under the superintendence of Dr. Struve, and by the joint labours of 
English, French, Belgian, Prussian, and Russian engingers. The 
share of the latter is 40 deg. ,; the English have 10, the Prussians 12, 
and the Belgians and French 2 each. Besides this parallel, two 
portions of that of 47 dey. N. lat. are also to be measured. The first 
section, comprising 18 deg, is in France; the second, of 20 deg., in 
Russia.—Mr. Hind, the well-known astronomer of Mr. Bishop's 
Observatory, Regent's-park, has published an explanation of ‘the 

uestion of the secular change in the inclination of the earth's orbit. 
The greatest deviation of the plane of the orbit from the position it 
occupied in 1800 is 4 deg. 52 mm. one way or the other, and it is 
evsy to see, from the torm adopted in the calculations, that this 
result is not liable to an uncertainty of more than five or six 
minutes, Hence it follows that the gieatest possible distance of the 
tropics from the equator is 28 deg. $ min., and the least 18 deg. 86 
min. ‘The eccentricity is found to attain a maximum included between 
the limits of 0-06 and 0:08, the most probable value being 0-078; 
consequently, rey the earth's mean distance from the sun to be 
95,365,000 miles, the ditlerence between her greatest and least dis- 
tances may amount to nearly 15,000,000 miles; while, on the oiher 
hand, there is apparently nothing to prevent her orbit becoming, for 
a time, sensibly circular. This, however, will not take place during 
the present oscillation. Afier the lapse of about 24,:.00 years from 
this epoch, a minimum of 8,008 will be atiained, whe eby the 
difference between the earth’s extreme distances will be reduced to 
500,000 miles. Hence the opinion entertained by some geologists, 
who attribute the general change of climate which appears to have 
taken place, in some countries, to a variation in the obtiqui'y of the 
ecliptic, is devoid of foundation, since no change of such n egnita le 
as would lead to the subversion of the present order of thi..», can 
ever arise from any such variation.—At one of the last sittings of 
the Soeict? d’ Encowragement, M. Jules Delarue rend « pay er, in which 
he stated that the discovery of malleable platinum did vot 
either to Proust, or to Wollaston, Fourcroy, Bréant, or even 
Janetty, who was the Grst to establish a manufactory of it in France, 
but that it was entirely due to a French chemist, Pierre F; 
Chabaneau, who, in 1780, found the means for separating it from the 
ore, believed to be silver, and called or silver, which 
used to be sent to Spain from South America. For this discovery 
Charles ILL, of Spain, granted Chabaneau a patent, dated 1783. 
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RICHARDSONS COAL GAS APPARATUS. 
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Mr. W. Ricnarpson, of Dudley, states that the object of his in- 
vention is to reduce the cost of preparing as, and that he | 
effects this by the use of a vertical retort or oven, whereby he secures 
a great saving in labour, time, and material, an increased quantity of 
gas produced from a given quantity of coal than can be obtained by 
the present system of preparing coal gas, that he obtains coke of 
superior quality, and that the residuum of tar and ammoniacal 
— — formed during the process of manufacture is greatly 
reduced, . : 

‘The general feature of his invention consi:ts in the use of a vertical | 
retort or oven, constructed of iron or clay, or bricks, in any of the | 
usual ways in which such materials may be used. He heats this 
retort by a suitable furnace built and constructed with the masonry 
of the rtort at one or both ends, as may be desired. . Vertical retorts 
or ovens thus constructed he fits with two or more mouthpieces .itted 
with stoppers in any of the approved ways now generally adopted, | 
such mouthpieces being so placed as to command the whole veriical | 
range of the retort, and to the top and bottom mouthpiece outlet 
arn are connected for conducting the gas, as generated, to the 
hydraulic main. 


The mode of working this retort or oven will be understood from 
the following description:—The heat within the retort being raised 
to a proper temperature, the first charge of coals is thrown in at the 
lower mouthpiece until the opening is banked up, which is then 
closed up by a perforated plate, and further cowalt a close lid or 
stopper in the ordinary way. In the space of about > hours, more 
or less, according to the heat of the furnace, the gas from the charge 
will have been worked off, when the upper mouthpiece is removed 
and another charge thrown in on the top of the heated cokes remain- 

,ing from the previous one; and this’ is repeated for two or more 
charges, ace rding to the size of the retort or oven, until it is filled, 
first charging at the bottom mouthpiece, and then the next, termi- 
nating at the top, adding the stated quantity ‘at intervals of about 
six hours each. At the end, say, of twelve or twenty-four hours, 
more or less, according to the size of the retort; the’ residuten of coke 
in the retort or oven may be partly or wholly drawn out by being 
broken up and removed through the lower mouthpiece.’ If the whole 

is extracted, the yew must be repeated, but if it may be desired 
ortion of the coke should be left in 





thata oven as a for the 
next charge, it must be banked up inside ’of the lower mouthpiece, 
_ and the; charge supplied through the mouthpiece next above it, and 


, the process repeated at stated intervals, as described.’: Mr. Richard- 
son “y that the advantage derived from this'process ‘is the forma- 
Yion of a greater quantity of non-condensable gas, ‘and ‘this arises |. 
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from compelling the crude gas as it rises from the coal to circulate 
through the heated medium of the oven or retort, and then descend- 
ing through the’ heated coke of the former charge (after the first is 
worked “off),’ and to‘ escape through the lower mouthpiece; the 
increased dip in the hydraulic main of the ascending ‘pipes from ‘the 
upper mouthpiece or pieces, ange ond the gas escaping through them, 
but only-at such times'as when the pipe from the lower mouthpiece 
becomes stopped, and the free passage of the gas prevented. But in 
the event of the overmake of gas, it will not be necessary to charge 
the ovens at the regular intervals named, but it will be found 
desirable that the lid or lids, or stoppers of the upper mouthpiece, 
should be slackened out and fired; this will prevent the make of gas 
of low iiluminating power, anu increase the heat of the retort against 
the time arrives when it 4 be considered advisable to continue 
the making of gas by putting into the retort the next charge of coal 
upon the heated cokes of the former charge. The saving of labour 
by this arrangement, he says, will also form an important item of 
advantage gained by his improvement, as the necessity of drawing 


| the coke from the retort or oven every six or eight hours will not be 


required to be performed until the oven or retort has become filled 
with coke, a condition which will vary in point of time, say, from 
twelve to twenty-four hours, according to its size, when it will be 
necessary to draw the oven, or, in other words, to remove the coke in 
the manner previously described. 

Fig. 1 represents the elevation of a retort; a is the furnace door; 


b, the lower mouthpiece; and c, d, the two ascending pipes connected | 


with the same; e is the upper mouthpiece, and / the ascending pipe 
in connection with it; these pipes terminate by descending back- 
wards into the hydraulic main g, g, with regulated dips, and so 


placed that the gas in the retort shail be induced to descend through | 


the heated cokes and escape through the lower mouthpiece; but 
supposing the retort, from excessive heat or choking up of the lower 
pipe, to me overcharged with gas, in that case it will escape 
through the ascending pipe of the upper mouthpiece ; but to prevent 
its general escape through this channel, the dip of this pipe is made 
to descend lower in the hydraulic main than the dip of the pipes in 


connection with the lower mouthpiece. The front of the retort is | 


here re 
or secured to it, while the iron front is secured by clamps and tie 
rods, built "up in the masonry of the retort. Fig. 2 is a vertical 
section of Fig. 1, representing the retort h, h, h,h, as made of fire-clay 


presented as of iron, with the mouths or mouthpieces cast with 


‘slabs or tiles; ¢ is the furnace, the heat of which is carried back to 


circulate through the flues m, and escape ee the square dark 
flue ‘on the top of the retort marked n, to the’ chimney. * Sisa 


longitudirial section, through the dotted lines j, j, of Fig-“1, Lowing 


oy 





MMM 
LMM 


[ha UY, 


‘FIG... 


j. VY 
Yj 
runzonralll —W/3 





| the mouthpiece in front, with the circular orifice through which the 
| gas ascends, and & is simply an inclination of the brickwork down to 
the ash-hole of the furnace. 

* Fig. 4 is a front elevation of a retort fitted with two lower mouth- 
pieces, marked 0, 0, and two upper ones, marked p and q; and these 
thouthpieces are represented as formed with or connected to a cast- 
iron front, the two lower mouthpieces 0, 0, and the upper one g are 
fitted with ascending pipes for carrying off the gas, while the one 
marked p is to be used only for charging. Fig. 5 is a vertical section 
of the last Fig., showing the bottom, sides, and crown of the retort, 
marked ¢, ¢, t, t, with the flues arranged around, terminating in the 
outlet at the top. Fig. 6 is a horizontal section of Fig. 4, as taken 
through the dotted line u, «; and the dotted line v, v, represents the 
inclination of the holes formed in the fire-clay front opposite the 
mouths 9, 0. f 

Fig. 7 is the front elevation of a retort similar to Fig. 4, with the 

exception that from its increased size it is arranged with two 
| furnaces, as indicated by the doors w, w, three lower mouthpieces, 
| with their ascending pipes, marked «x, x, z, two intermediate ones, 
| marked y, y, and two top ones marked z, z, to each of which are 
| applied ascending pipes for carrying off any excess of gas that may 
| be generated. é 

ma 8 is, in like order with the other Figs., a vertical section of 
| Fig. 7. ' ‘ L 
| Fig. 9 a horizontal section, taken through the dotted lines al, a, 
In the masonry at the back of this retort is a fire- 
| clay key brick, marked 5}, and dividing the fire-clay tiles or slabs 
| for the back in two parts, dovetailing into the key; this plan will 
afford convenience in construction, and support, if required. 

Fig. 10 is a longitudinal vertical section, showing that the mouth- 

| pieces may be placed at each end of the retort, which in large gas- 

works will be found of —y advant as the retort may be 

worked for many hours without drawing the charge or cokes. ct and 
| d' are the furnaces at each end, and e', #1, the ash-holes, beneath 
| the furnace bars ; g', g', g!, are flues passing under the bottom of the 
retort, ascending the side behind and coming over the crown, marked 
hi, hi, and ascending to the vertical flue i, i, which are fitted with 
dampers, marked j1, 71, by which the fire or draught may be regu- 
lated; from thence the smoke passes to the chimney through the 
flue kl. And Fig. 11 is similar to the last Fig., with the exception 
that it represents the retort, and with oe at one end only ; 
the damper in this case is designed to work laterally, and is repre- 
sented at pi cutting off or reguaating the connection of the ascend- 
ing flue g: from the outlet m when required. 





| of the elevation. 
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TO CORRESPONDENTS. ice 188 
" Tas ENGINEER, bound in cloth, is now ready, Price 
ay wy iv i aia con be had from the publisher, price 2s. 6d. 


*,.* request those our correspondents as may desire to be referred to 
yA it at — &c., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 

i a published 


querist, are in most cases merely advertisements, ich, we are sure our 
veaders will agree with us, should be excluded as much as possible from this 
column. 

E. and T.—The paragraph is quite an advertisement, and your judgment 
will convince you at once that it would be impossible for us to insert it, 
except as such. 

G. H. (Wakefield.)—Nert week. 

W. M. (Wellington.)—Shall appear in our next. p 

H. S.— We are not yet acquainted with Mr. Pearce’s method of setting out 
the cut-off in slide valves. Perhaps that gentleman may see this, or some 
of our readers may know, and be good enough to inform us. 

J. A.— We shall be happy to receive the communications to which ee refer. 

A WorkING Enainerr.— We do not understand from P int note what you 
exactly require, but we recommend you to purchase Templeton’s “ Engi- 
neers’ Pocket Companion,”” which will give you all the information you 
can desire on the subject of the safety valve. 

BLASTING GUNPOWDER. 
(To the Editor of The Engineer.) 
Sin.—In reply to a letter signed “‘C. V.S.,” in your number of the 2nd 
instant, inquiring where Maresfield g der could be ob I beg to 
say that I shall be happy to inform him if he will write to a ay 





Maresfield Gunpowder Office, 26, New Broad-street, 
London, E.C., Nov. 13th, 1860. 





SCREW CUTTING. 
(To the Editor of The Engineer.) 

Sir,—Through the medium of your journal I would thank “C. A. M.” for 
the information afforded me in ‘the matter of screw cutting. But what I 
mean by double cut screws is a right and left hand screw-thread cut so as to 
intersect each other, and allow a su.table nut to traverse both ways, from end 
to end, a continuous return motion. Any information on this point will much 
oblige yours, J. W. TaYuor. 

November 13th, 1860. 

FOLDING OF THE ENGINEER. 
(To the Editor of The Engineer.) 

S1r,—Permit me to point out to you the extreme inconvenience to which 
your subscribers are subject in consequence of the method of folding the 
paper adopted by the publisher in issuing each number. In this day’s copy, 
which is a repetition of every copy 1 have ever received, the first page is 311, 
the fifth, 307, the ninth, 303, and the thirteenth, 299. It would be just as 
easy to fo!d them properly, and a great deal more advantageous to the comfort 
of your subscribers. SgPTimus BEARDMORE. 

27, Albion-street, Hyde Park, Nov. 9th, 1860. 








(To the Editor of The Engineer.) 

S1r,—I am one of, I hope, many who think so much of your valuable paper 
that, from the commencement, I have taken it regularly, and go to the expense 
of well binding each volume ; but I am sorry to say of late the paper comes to 
me weekly folded in such a slovenly manner as to positively spoil the numbers 
for binding. This has been so now for some weeks past, and I do hope you 
will endeavour to put a stop to such treatment of your valuable paper. 

Hanwell. A WELL-WISHER. 

[We have inserted the complaints of our two correspondents because we have 
reason to;believe they are simply the representatives of many of our readers who also 
have reason to complain of the very slovenly manner in which THE ENGINEER is at 
times supplied. It is due to our publisher to state that every copy sent from our 
office is folded correctly, and with scrupulous care, and that, in the instances of 


repeated failures of other machines erected for that purpose. And although 
there are now about thirty of mine at work, they are,only in two counties, and 
are therefore very little known. 

Mr. Schiele says he is not a stone mason ; but he knows that'a stone mason, 
with a quarry axe in his hand, cannot turn it to keep itsharp. In this he is 
quite wistabaen, for as soon as a workman finds his axe get dull on one side, 
he then puts his other hand foremost and turns about. | ng ag 
throws opposite side of the axe next the stone, for it is v dom that 
a man gets on the top of a block to dress it with such tools. The usual way 
is to dress the four sides, then set it on edge to do the other two, thus 
finishing it by turning it only once, instead of once for every side. He also 
says that a ly fixed tool won’t allow of this manipulation. In this he is 


payee | for a tool can be mounted so as to turn over every stroke, and 
yet be rigidly xed while on the stone. 
But when I referred to the narrow-pointed quarry axe, I showed the 


great 
advantage that a good workman had in reducing a stone with such a tool, by 
making |: ‘pieces fly off with very little wear to itself; and when I re- 
ferred to the mason’s chisel, I meant to show that the wear of the tool was 
so considerable that it was always to turn it over at short intervals, 
and of course a machine in a quarry must perform the work both of quarry- 
man and mason—that is, it must redace and finish, and if it can’t imitate 
the quarryman by throwing off large pieces, the tool must be much more in 
contact with the stone, and, therefore, it is no reason to suppose that because 
there is in general less tear and wear of tools by machinery for a certaln 
amount of work done than by hand, it will also follow that re is less in 
this particular case. But as I shquld oe like to live and learn, perhaps 
Mr. Schiele will be good enough to let us know when he has got a machine 
successfully at work, when I shall endeavour to go and see that I am wrong, 
for I am fully aware that, 

“If some Power the gift would gi’e us, 
To see oursels as others see us, 
It would frae mony a blunder free us” 
and foolish notions. Groree HunTER. 
Coleford, November 14th, 1860. 





STONE DRESSING MACHINERY. 
(To the Bditor of The Bngineer.) 

Srr,—Having noticed some correspondence in Tur ENGrnxxr betwixt 
Mr. G. Hunter and Mr. C. Schiele regarding stone working machinery, and 
having had some experience in that, I would feel obliged by your allowing 
me space in your valuable paper to — a few remarks thereon. In the first 
place Mr. Hunter and others made inquiry if there was any machine in 
existence for ooaing stones: or, in other words, I understand that he 
wishes a machine for breaking or manufacturing stone metal for macadam- 
ising public roads. And, in answer to this, Mr. Schiele informs him that he 
has invented a machiue for dressing stone. Now, I beg to say that breaking 
stone, and dressing stone, are two very different operations, and while I am 
not aware of any useful machine being at work for breaking stone, I know 
oe parties have attempted to cut stone for building purposes by 
machinery. 

The first stone dressing machine made in this country was patented by Mr. 
James Hunter, of Leyonide, in @orfarshire, about the year 1833, and 
although twenty-seven years have elapsed since that time, it is only within 
the last twelve years that the machine has become extensively used ; but now 
a great number of them are at work throughout the country, and on the con- 
tinent. The next machine that came under my notice was one made by a 
Yaukee, who managed to sell it to a quarryman in the neighbourhood of 
Glasgow, and I should think, from the appearance of this machine, that it 
must have cost at least £700. It was a very complicated machine, and the 
fact of its having about 150 quickly moving cutters was sufficient of itself 
to condemn it. However, the Yankee effected his purpose—he sold the ma- 
=— and the quarryman was sold, for it never dressed half a dozen of 
stones. 

The next machine in this district was attempted by one of our Glasgow 
engineers—I think Mc Onie. I never saw this machine, but am told that the 
machinery and cutters revolved quickly, and of course raised a t deal of 
dust, which caused them to apply water for the purpose of laying the dust. 
However, the water only converted the dust into mud, which flew in all 
directions by the centrifugal force caused by the quickly revolving machinery; 
and it was with difficulty that one could get within ten yards of it. This 
machine was like a failure. The next machine that I heard of was 





which our correspondents complain, the papers are supplied by lors in 
their immediate neighbourhoods, Wehave some hope that this expostulation will 
Sall under the observation of the parties in fault, and that there will be less rea- 
son for complaint hereafter, But, sh expostulation fail, we can only say 
that, without desiring to interfere with the legitimate business of the newsvendor, 
our publisher will be prepared to supply, direct from the office,'any of our readers 
who may find their papers improperly folded, or irregularly supplied. ] 





TELESCOPES. 
(To the Editor of The Bagineer.) 

Srr,—*“ T. B., jun.,” whose query a; in your number of the 26th ult., 
will find Lord Oxmantown’'s (now Ear! of Rosse) description of his machine 
for grinding and polishing specula in a paper on the reflecting telescope, 
published in the ‘‘ Transactions of the Royal Society for 1840.” He will 
also find very valuable information on the subject in the third volume of 
Holtzapffel’s ‘‘ Turning, and Mechanical Manipulation.” 

Should “T. B., jun.” deem it desirable, and will send his address to me 
(through you), I will hand him a description of a machine which I =e 
using myself, and which is a modification of the very valuable one by 
Mr. Lassell. ° 

November 15th, 1860. 

LOCOMOTIVE EXPLOSION AT KING'S CROSS. 
(70 the Editor of The Engineer.) 

S1r,—Having read your account of the inquest on the sufferers by the 
explosion of the locomotive engine at King's-cross, I venture to trouble you 
with a rewark or two. 

From the evidence of Mr. Amos it appears that the fire-box roof-stays were 
found to be half an inch short, and, consequently, almost useless. It is natural 
to suppose that the effect of the constant steam p , for a number of 
years, would be slightly to force in the sides of the box, and, therefore, the 
stays, when originally placed on the fire-box top, must have been even shorter 
than -they were found to be. It is astonishing, this being the case, that the 
engine has run so many years without an accident, even supp there 
always been a good supp < water in the boiler. Mr. Jay, in his evidence, 
does not state positively the name of the maker of the engine. It would be 
well if it were distinctly stated, if known. A. R. 

Whitehaven, November llth, 1860. 














SLIDE VALVES. 
(To the Bditor of The Engineer.) 

Srr,—Your correspondent, ‘‘ W. G. L.,” cannot be ignorant of the proper 
position of an eccentric, with regard to its crank. A little consideration 
must show him that, inasmuch as the eccentric is a “short-stroked crank,” 
and its rod a connecting-rod, the same causes and effects which manifest 
themselves in the piston, connecting-rod, and crank, resulting in difference 
of arcs passed over by the crank for the same distance passed over by the 
a, from each end of the cylinder, operate to produce the same irregu- 

uity in the eccentric portion of its path for equal spaces passed over by the 
slide valve. 

Suppose the crank is on the centre nearest the cylinder (direct-acting 
engine), for the first half-stroke of piston the crank will pass over a less por- 
ticn of its path than for the remaining half-stroke of piston, and, on the 
return stroke, the first half-stroke of piston causes the crank to go through 
a greater portion of its path than for the remainder of the return stroke. 
The same phenomena result from the movements of the valve and eccentric, 
the crank and eccentric each having greater and less arcs to pass over for 
equal portions of strokes of piston and valve. 

If the eccentric is so placed before the crank as to pass over its greater 
are, whilst the crank is passing over its less, the evil resulting from crank 
and connecting-rods’ movements will be incr the eccentric not 
having moved a sufficient portion of its path so as to close the valve at the 
proper time, this being its greater arc. 

But if the eccentric is placed behind the crank, then both will be passing 
over their greater and Jess portions of their respective paths simultaneously, 
and the angularity of connecting-rod will be, as far as possible, compensated 
by the angularity of the eccentric rod. This difference of ares causes a 
difference of lead in slide valve. If the eccentric is set for lead whilst on its 
greater arc (if a small amount be given and the eccentric rod is short), there 
may be no lead at all when the crank is on the opposite centre ; whilst, if set 
for lead when in its less arc, it will have more lead when on opposite centre. 

November 13th, 1860. H. 8. 


STONE DRESSING MACHINERY. 
(To the Bditor of The Bngineer.) 

8ir,—Mr. Schiele is not far wrong in stating that I am afraid of my 
interests in stone cutting hinery being interfered with by the production 
of such machines as his, but he is quite wrong in stating that I have used 
insifuations and perversions of his statements to throw his invention in a 
faise light, and that I have not confined myself to scientific and tical 
ag = 4 ——- an animosity to = ite full noe. S. Nor has 

? y one in: ce, proved my statements to be wrong. at as it may 
I shall be mach better pleased to hear that he has persevered and succeeded 
in making an iron mason, and a profitable one, too, than otherwise. But, at 
the same time, I wish it to be known that the ciple of his invention is 
quite t from mine, and that the ts of the one may in no way 
interfere with the other, for the difficulty which I have met with in 
t @ introduction of my machines want of confidence, and that, owing to the 











f d in 1855 by your correspondent, Mr. G. Hunter, of Coleferd, and I 
believe that a number of those machines ‘are already successfully at work ; 
however, I leave the patentee to speak for himself in this case. 

In conclusion, I beg to say that in cutting stone by machinery I have 
always seen that those who have attempted to do it by quickly moving 
cutters, have failed; and I think, from Mr. Schiele’s description of his ma- 
chine, that he is about to get into the same fatal error ; I therefore say that 
quickly revolving cutters cannot touch a piece of stone without being de- 
stroyed, and that same piece of stone, when handled in the proper way, is as 
easily worked as a piece of soft timber. 

I am quite sure that any engineer of Mr. Schiele’s experience knows that 
when he wishes to reduce a piece of iron or steel upon the grindstone, that 
he must drive the stone as quickly as he can with safety, and no tool that can 
be made will ever be able to cut the grindstone when revolving rapidly, but 
will be at once cut up itself. I therefore say that, for the same reason, no 
rapidly revolving cutter will ever be able to cut the motionless grindstone, 
nor even so much as touch it without being destroyed. . Key. 

November 13th, 1860. 
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IRON-PLATED "SHIPS OF WAR, 


THE principal topic of discussion among engineers and 
shipbuilders at the present moment is, unquestionably, the 
construction of iron-plated ships of war. The suspension, 
by the Admiralty, of the issue of the new contracts for 
which some half-dozen iron ship-bailding firms were 
invited to tender—to the ‘unjustifiable exclusion of some 
few other firms of importance—has added not a little to 
the excitement which prevails among professional men 
upon this subject. Go where we will, meet with whom we 
may, this question is sure to come up for debate—not with- 
out revealing strange diversities of opinion, and no less 
strange diversities of statement, even as to matters of fact— 
and that too among men of great eminence in the pro- 
fession. 

Of course it is impossible to treat this subject as a ship- 
builder's question pure and simple. If ever the engineer's 
and shipbuilder’s callings esced, they certainly have 
done so in this case. ‘lo attempt to build a sound, sea- 
worthy, fast, and efficient iron-plated frigate by the aid of 
engineering knowledge only — that is, without serious 
regard to those great principles by which the complex 
motions of ships are regulated—would be mere madness. 
At the same time, for shipbuilders to undertake of them- 
, Selves to deal with the vast masses of iron which such a 




















ship must contain, without calling in the aid of men accus- 
tomed to work such masses of iron, both with and without 
machinery, would be to run risks which no man has a right 
to run while appropriating the public money. There are 
at Whitehall, we know very well both engineers and ship- 
builders ; but, as the plans of these gentlemen have been 
openly placed in "9% by the Board of Admiralty, the 
— is again flang open officially for professional 
iscussion. 

Whatever difficulties may beset this question—and they 
are neither few nor small—the information which has 
reached us through various channels during the past few 
weeks convinces us that we are quite right in abstainin 
from imitation of the La Gloire model. In nearly all essenti 
respects she must, of necessity, prove a failure if she is ever 
taken into action against even ordinary British frigates of 
high speed. The lowness of her portsisa great preliminary 
defect ; the use of a wooden frame to carry the iron armour 
is another; while the narrowness of her iron plating, espe- 
cially near the ports, and the extent to which the perfora- 
tion of this plating with bolt holes has been carried, are 
evils which would, of necessity, lead to a rapid break-up of 
the armour should one of our heavily-armed frigates contrive 
to place herself within short range, and pound away upon 
her with solid 68-pounder round-shot. e believe that the 
picture which Sir Howard Douglas (in his new volume*) 
draws of a contest between an iron-cased ship and one of 
our first-class frigates is a ‘a | just one, provided that La 
Gloire is the ship engaged. The frigate commencing her 
fire with her whole broadside battery concentrated upon a 
part of her enemy’s side, and sustaining the battle with the 
utmost rapidity, would undoubtedly not only prove, as he 
says, the vulnerability of the iron ship, by the penetration 
of single shot, but “ by the destructive impacts and concus- 
sions produced simultaneously, or in —_ succession, by a 
multiplicity of blows; many of the plates would he struck 
in several places, cracks would extend from one hole to 
another, the belging-in which (as shown by experiment) 
is produced by one shot would be vastly increased by the 
impacts of the many, beams would be broken, timbers frac- 
tured, beams and shaft-pieces sprung or started, bolts and 
rivets driven off, seams opened ; and one-eighth at least of 
the shot correctly aimed to hit the hull would enter the 
ports, dismounting or disabling guns and carriages, the 
shot taking off many of the crew in crossing the deck, 
ravaging and penetrating the timbers on that side, and 
ultimately driving off and into the sea the iron plates on 
the exterior of that side.” Such would, we honestly believe, 
be the certain fate of La Gloire should any future captain 
of the Dundonald stamp ever encounter her hostility. 

It has been stated on the authority of a contemporary 
which is usually well-informed on Admiralty a 

Mr. Russell’s Army and Navy Gazette), that the cause of the 

elay which is now taking place in reference to the three new 
iron ships that were to have been at once proceeded with, is 
the existence of a doubt in the minds of the Board as to 
the advisability of giving inclined instead of vertical sides 
to these vessels. e cannot credit this statement, The 
arguments which have already been brought against the 
proposal of Mr, Jones, and some other “inventors” (!) of 
the inclined side, seem to us conclusive. These may be 
mentioned in two groups, the first of them relating to the 
ship when in an upright position, and fired at horizontally ; 
the second referring either to the case of the ship being 
.nclined and fired at horizontally, or to that of her being 
‘upright and fired at from above. Supposing her upright, 
and assailed by horizontally-flying shot, it must be 
apparent to every one that there could be no very consi- 
derable variation in the destructive action of the shot 
upon a given weight of metal, whether it were dis 
vertically or inclined. A given height of side (determined 
by the height of the ports) must be defended, and the 
weight or quantity of iron for its defence being given 
before-hand, it is evident that the thickness of the metal 
must decrease with the inclination. It is at the same time 
equally evident that the rending force of the shot—that is, 
the vis viva with which it strikes the plate perpendicu- 
larly to its surface—must decrease in a like, or very nearly 
like, proportion, On the whole, however, if this were the 
only case to be considered, the inclined position of the iron 
would probably deserve the preference. But as soon as we 
come to the next case—that of the shot striking obliquely 
to the vertical axis of the ship, either because of her in- 
clining towards a horizontal shot, or because of a descend- 
ing shot striking her—the conditions become decided] 
altered in favour of the vertically-placed plate. A hort- 
zontal shot striking a ship inclined towards it may pass 
out through her bottom ata point which would be sub- 
merged as soon as she rolled back to her upright position ; 
and thus the ship would run the risk of sinking. A 
similar result would follow a plunging shot delivered from 
an elevated battery—such, for example, as the Wasp 
battery on the heights of Sebastopol. In the case of a 
ship with a vertical plated side, on the contrary, all the 
advantages of the glancing principle come in to prevent this 
worst of all evils, Besides these grave objections to the in- 
clined side there are others which we need notinsist apon here, 
such, for example, as the increased dimensions which the ports 
necessarily assume in such a side, and the liability there 
would be of waves ascending it readily, and thus keeping 
the gun-deck flooded, even in moderate weather, unless the 
ports were closed. For all these reasons taken together— 
to say nothing of others derived from the theoretical 
principles A naval architecture—it seems to us incredible 
that the Gdvernment can even entertain the project of 
building frigates with sides tumbling home at angles of 
40 deg. or 50 deg. 

We hope the Admiralty have much better reasons than 
our contemporary su ts for suspending their contem- 
plated operations. That this is very ome there can be 
no doubt. At the present moment not a single feature of 
importance in reference to the construction of these iron- 
plated war-ships is settled in the minds of professional 
men—or rather, let us say, no such feature is agreed upon 
by them. The vessels of this class, now in course of con- 
struction, have certainly not won any general approval. 


* Naval Gunnery, 5th Edition. Murray. 
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Many things connected with them are complained of, and 
with great reason in most cases. In the first place, the 
immense weight of their hulls is found fault with. We 
read every now and then of huge forgings of forty or 
fifty tons” weight being manufactured as stern posts for 
them, and men ask why masses of metal of this kind are 
hung upon the thin plating of an iron ship; and they 
doubt if the strength of the fabric will not be burdened 
rather than aided by such an arrangement. We think 
with them that the metal of these huge sternposts is not 
so well disposed as it might be. Great strength and 
rigidity aft are doubtless needed to sustain the action of an 
enormous screw propeller driven by engines of 1,200 horse- 
power; but neither strength nor rigidity is secured by 
mere quantity of material, and it seems to us that this is 
almost the only thing that has been made sure of. Nor is it 
at the after parts of these vessels only that excess of weight 
is to be apprehended. The proportion of weight of hull to 
displacement (neglecting the thick plates altogether) is 
enormous—immensely greater than that of the Great 
Eastern, for example; and yet the Great Eastern has 





successfully withstood strains such as the designers of the 
Warrior would be very loth to subject her to. Again, it | 
is seriously doubted if the hundreds of tons of iron armour 
which these ships are to carry have had the best possible | 
use made of them when the plates have been simply hung 
upon the side, and bolted through—about the most primi- 
tive and unscientific plan, to all appearances, that could 
have been hit upon. hy is not this iron built into, and 
incorporated with, the fabric of the ship in such manner as 
to contribute enormously to its strength, instead of 
abstracting enormously fromit ? We believe thismight have 
been done, and done economically and efficiently, although 
the mode of doing it might have taxed for a time the 
inventive and constructive powers even of our very fore- 
most iron builders. Again, was it prudent to leave the 
propellers of these vessels exposed to the dangers to which 
they will undoubtedly be liable the moment they go into 
action? ‘The ships themselves, it will be remembered, are 
to be coated with thick iron amidships only ; forward and 
aft they will not be protected in this way. They are to 
have, it is true (or rather, it is hoped) a speed of fourteen 
knots—(we speak of the larger vessels); but a very little 
hammering at their after parts with solid round shot will 
suffice to deprive them not only of all excessive speed, but 
even of the power of moving at any speed whatever. We 
do not say this could have been managed otherwise ; but 
some think it could, and we are here simply stating current 
opinions. 

But it would be vain to dwell on these questions of 
detail, seeing that there is no agreement among ship- 
builders, or engineers, or gunnery officers, even as to the 

rime feature of these vessels—the plated side. Should 
iron alone be used?—or iron backed with timber ?—or | 
timber backed with iron?—or no iron at all?—are the 
questions which no ten men of eminence can agree to 
answer in the same way. We meet with men of ability 
and experience of the subject who believe the use of wood, 
in combination with iron, for the purpose of resisting shot, 
to be a piece of arrant folly. If the thick iron will not 
stop the shot, will the wood behind it, think you? they 
ask; and they contend that instead of using 44-in. iron 
upon a backing of 2 ft. wood, iron of 8 in. in thickness, 
which would weigh no more, should be employed without 
a backing. In opposition to this, however, Sir Howard 
Douglas tells us that an 8-in. iron plate was knocked all to 
pieces with solid shot at Woolwich, in April, 1858; and 
others affirm that the effect of the wood cushion behind the 
plates is to distribute the blow, and thus keep even a 43-in. 

late sound under a fire that would otherwise reduce it to 

agments. On the contrary, it is again alleged by others 
that they are able, from experience, to assert that iron first, 
and wood on the outside of that, is the only efficient way of 
using the two materials in combination, and the only prac- 
ticable way, in fact, of resisting shot at all. By means of 
iron and wood thus arranged, shot—even the heaviest— 
can be successfully kept out of a ship, they urge; and if it 








is objected to them that the wood so placed would be liable 
to be burnt off by the fire of shells charged with liquid fire 
or molten metal, they reply that these substances would | 
run off before they could do any serious mischief, and that | 
even red-hot shot lodged in solid timber cat do no more | 
than char a bed for itself, and lie harmlessly within it. | 
Other persons, holding similar opinions to these last, in | 
reference to the power of solid timber to withstand applied 
fire, contend that the very best and simplest of all proposed 
devices is to build your ship of timber, make the frame 
solid throughout by filling in all the openings, dispense | 
with all iron plating of every kind, and then defy your 
enemy to ruin you by any shot or shell that he can bring 
against you. 

We draw attention to these conflicting opiniots upon | 
this very important subject while there is yet time to| 
check any undue precipitancy that some of our heads of 
departments may be disposed to encourage. It is possible | 
to proceed Awe. 4 too rapidly with the adoption of novel 
means ofgwarfare. We Gave done so with the Armstrong 
gun, manifestly, because the distinguished inventor him- 
self has publicly stated that his first successes in the manu- 
facture of large guns have but just now been attained, 
although thoasands upon thousands of pounds have been 
expended in attempts to produce them. It will not do to 
repeat this sort of thing with the far more costly con- 
structions which we have been considering. «A mistake in 
these may cost us millions. Besides, there is no need for 
over-haste in this business. If war were possible to-morrow, 
La Gloire would, we repeat, gain but little glory. We have 
not a captain on the navy list who would Thesftate to dash 
at her with such a frigate as we ss dozens of, and we 
have but few who would fail either to sink or seize her 
under the circumstances. 


GIFFARD’S BOIL!.R-INJECTOR. 
WE have had, incidentally, to refer to the boiler-injector 
of Mr. Giffard, in the course of a discussion on feed-water 


boiler. This instrument claims, independently of that, 
some notice in a series of papers on recent improvements 
in locomotives, as it has undoubtedly been an object of 
some interest to the profession, and a subject of curiosity 
to all. The injector has already been fally detailed in our 
columns, and it will suffice, therefore, for the present to 
describe it as a contrivance for forcing or injecting the 
feed-water into steam boilers in lieu of the usual feed 
pumps ; the feed-pamps are thus intended to be superseded, 
and their assumed costly maintenance saved. The in- 
vention is thoroughly French—delicate, ingenious, philo- 
sophical, and paradoxical. Voila! There cannot be a 
moment’s question of the simplicity of the mode of action, 
according to which the elastic force and high velocity of 
steam is converted into the concentrated momentum, and 
low velocity of water driven before the steam, There has 
been very much analytical discussion, invested with an 
air of mystery, of the principle of the injector. The 
principle, however, is perfectly obvious: the light weight, 
or mass, and high speed of the steam are merged into the 
greater mass and lower speed of the water; the momentum 
of the steam thus employed is transformed into and is equi- 
valent to the momentum of the body of water set in motion. 

True, the steam is condensed in the process; and it is said 
thus to produce a vacuum, which the water rushes in to 
occupy, and hence the power of the water to penetrate 
into the boiler against the pressure within. But it is 
to be remarked that the vacuum is only incidental to the 
operation—or, more properly, it is not essential to the 
general principle of action. We do not, of course, mean to 
imply that the injector, as it is made, may operate indepen- 
dently of the vacuum; but, properly speaking, there is no 

vacuum at all, for, if there be a vacuum, in virtue of which, 

it is supposed, the water rushes in, it is obvious that atmo- 
spheric air, with free access to the injector, would rush in 

to supply the void, in preference to the water. Whereas, 

it is a matter of fact that the injector works, or may be 
made to work, with the same degree of readiness, whether 
open to, or enclosed from, the external atmosphere, The 
action of the injector, then, is simply this—First, that the 

steam issuing at a high speed from the nozzle finds itself 
surrounded by cold water. Second, that the steam draws or 
induces a current of water with it, discharging it into the 

injection chamber. Third, that the steam is simultaneously 

condensed by the water, in virtue of their intimate contact. 

Fourth, that the condensed is thus mixed with and forms part 

of the body of water discharged. Fifth, thatthemomentum 

of thesteam-particles, after having become water-particles, is 

diffused throughout the whole mass of water—not lost, but 

diffused ; not residing in a few particles of steam, but dis- 

tributed amongst ten times as many particles of water. 

Sixth, that the constituent heat of the steam thus treated 

is likewise diffused through the body of water set in 

motion; and, therefore, as a matter of course, it raises the 

temperature of the water. 

The diffusion of heat in this case is precisely analogous 
to the diffusion of momentum—little is lost, nothing is 
gained. It is probable that the injector is a more perfect 
instrument, abstractly, than the common force-pump. 
Mechanics are, however, aware that the surrounding con- 
ditions may be, in many cases, of more weight, in deter- 
mining the actual value of an apparatus, than the naked 
principle of the thing itself; and though it is probably 
true that an injector, when placed in competition with an 
ordinary donkey-pamp, would bear the palm from the 
donkey for celerity of action, economy of steam as its 
motive power, and the least unfavourable action on the 
pressure of the steam in the boiler—it does not necessarily 
follow that the injector should likewise prove its supe- 
riority to a feed-pump driven in connection with and as a 
part of a steam engine worked 7 the boiler. In fine, the 
injector may become a useful and convenient auxiliary, but 
it is not to be accepted as a substitute for anything. The 
untenableness of the position claimed for the injector by 
its promoters has been forcibly exhibited in the manage- 
ment of the paddle engines and boilers of the,Great Eastern. 
The injector was substituted for the notorious donkey- 
pumps of ill-fame at the recommendation of Mr. Gooch, 
one of the directors, and was used during the voyage to 
America and back; and, after this short experience of the 
apparatus, it has been deliberately set aside by the directors, 
according to their last report, recently published in our 
pages, to be superseded by ordinary feed-pumps to be con- 
nected with the engines. It further appears that, on rail- 
ways, where a single injector has originally been applied 
to a locomotive boiler, in lieu of feed-pumps, it has been 
found advisable to add a second injector to compensate 
for the general uncertainty of action which characterises 
the apparatus. 

Apart, however, from details, and retiring upon the 
general question, the merits of the injector are to be 
judged with reference, not only to directness of action, but 
also to cost of maintenance, economy of fuel, and ease of 
management. It has been the habit to assume that the 
injector saves all the cost of repairs of feed-pumps, as it is 
supposed to cost nothing for itself. This involves the as- 
sumption that the injector is perfectly automatic and ever- 
lasting—an assumption by no means to be accepted. The 
characteristic uncertainty of the injector, in the first place, 
demands a constant supervision, and, what is more, incurs 
a condition of constant anxiety in the attendance, with a 
pic of the handles. ‘The conditions of steam 
pressure and temperature of water are variable, and, with 
every variation of these conditions, a re-adjustment of the 
injector is required. Moreover, the injector is liable to be 
choked by solid particles accidentally passed into it with 
the water or the steam, obviously because there is no 
reserve of power to remove accidental obstructions. Given 
—pure water, pure steam, constant pressure, constant 
temperature, uniform working, and the injector will work, 
it may be, satisfactorily. As, however, the conditions are 
not uniform but variable, it becomes us to provide a means 
of feeding steam-boilers which complies with such con- 
ditions; in which duty, we imagine, a thoroughly good 
feed-pump is not easily to be beaten. It is probably, in 
locomotives, more than in any other class of boiler, that 





heating apparatus, being, in fact, a means of heating the 
feed-water for steam boilers previous to its entering the 


the benefits to be experienced from the substitution of the 





ought to be realised, and we 
of our locomotive friends as 
would forward to us their experience of the cost of mainte- 
nance of their feed-pamps, and the proportion which their 
cost was to the whole cost of repairs. 

So much on the subject of repairs, and the management 


injector for the feed-pum 
should feel indebted to och 


of the boiler-injector. There remains the important ele- 
ment of economy of fuel; what is saved by the injector, 
and the influence of the necessary conditions under which 
injectors operate, in limiting the saving to be derived by 
their use, the consideration of which shall be postponed to 
a future number. 
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[SECOND NOTICE. | 


In our last number we noticed, with considerable satis- 
faction, the general natare of this volume. We now pro- 
pose to look somewhat more closely into its contents, for 
the double purpose of reviving in the minds of our readers 
those portions of it with which they have before met, and 
of bringing to their notice those other portions which now 
for the first time appear. If, by these means, we succeed 
in furnishing some readers with “useful information,” 
which they could not otherwise acquire, and inciting others 
who can afford it to purchase the handy -volume for them- 
selves, our objects will be fully accomplished. 

The first paper in this volume—*“ On the Resistance of 
Tubes to Collapse ””—was so fuily reported in THE ENGI- 
NEER at the time of its original production that we need 
expend very little space upon it here. It will be sufficient 
to say that in if Mr. Fairbairn for the first time made 
known the true laws which regulate the resistances of 
tubes to pressures exerted from without, especially 
with reference to the flue-tubes of boilers. He showed 
that the strength of a tube subjected to uniform internal 
pressure was more than seven times as great as that of a 
similar tube subjected to external pressure. He also 
showed that a long tubular flue might be increased in 
strength three-fold by applying to it a couple of strong, 
rigid, angle or T irons or ribs, rivetted round the outside 
of it at suitable distances apart. The advantages of double- 
rivetted butt-joints, in combination with longitudinal cover- 
ing plates, was also demonstrated. We mention these im- 
provements because we have reason to fear that they have 
not been sufficiently attended to even up to the present 
moment, although they are so simple and yet so effective 
in promoting the safety of boilers that we wonder they 
have not been everywhere adopted. The second paper— 
“On the Strength of Glass in Various Forms”—like the 
preceding one, has been lengthily abstracted in our 
columns, and needs no special remarks here, notwithstand- 
ing the large additions to our krowledge which it com- 
prises. 

The third paper in the volume, “ On the Tensile Strength 
of Wrought-Iron at Various Temperatures,” has never been 
duly noticed, even by the scientific press. It is one of very 
great importance. Tt is divided into two parts, the first 
investigating the influence of temperature on the tensile 
strength of boiler plates, and the second on that of rivet- 
iron. ‘The experiments on plates showed that they are in 
no degree weakened by a temperature ranging from zero up 
to 340 deg., but by the time they approach a red heat nearly 
one-half of their strength is gone. At that temperature the 
iron becomes exceedingly ductile, but is drawn considerably 
in the direction of the strain before its cohesive powers are 
destroyed. ‘The maximum strength is attained at a tempe- 
rature of about 212 deg. The experiments on rivet-iron 
showed that the maximum strength of the bars was attained 
at about a temperature of 325 deg., their strength being then 
increased nearly one-half. A steady improvement in the 
strength of the iron from 60 deg. up to 325 deg. was mani- 
fest. The paper contains other valuable facts, which we 
cannot stay to mention. The same observation may be 
wet to the fourth paper, “On the Comparative Values 
of Various Kinds of Stone, as Exhibited by their Powers of 
Resisting Compression.” This is not a subject to tempt com- 
ment here ; at the same time there is not, probably, anything 
more useful in the entire volume. The knowledge which 
Mr. Fairbairn here provides has become indispensable to 
bridge engineers ; indeed, to all engineers who are called 
upon to deal with stone structures or foundations. His 
experiments have supplied data which were exceedingly 
necessary in engineering science. 

We now come to Mr. Fairbairn’s lectures. The first of 
these is on “Popular Education.” It treats first of 
elementary teaching and physical training; next of the 
culture necessary between the ages of five and ten years; 
then of the education that should be given between the 
ages of ten and fourteen; and finally of adult education. 
The lecture throughout is characterised by great good 
sense, in our opinion, although it contains nothing either 
very novel or very striking. In order to indicate the style 
and tone of this address, it will be sufficient to quote the 
following homely predictions as to the lot of the young 
man who, after receiving such a training as Mr. Fairbairn 
suggests as best, presents himself to the world with a 
trade in his hand, and a mind fully prepared to act an im- 
portant part in life :— 

Such a person will not be long without employment, and his 
previous discipline will have fitted him for the tasks he has to per- 
form. He respects his employer, and endeavours to discharge his 
duty with honesty and alacrity; in a few years he gains his master’s 
confidence, becomes his assistant, probably marries bis daughter, and 
settles down as the father of a family and a respectable tradesman 
for the remainder of his days. In such a career there is honour and 
comfort, and provided his mind is not poi d, and his independ 
destroyed by unions and trade clubs, he may calculate on a prosperous 


life and a respecied old age. 

A settlement by marriage with encouraging prospects does not 
close a man’s education: that indeed he does not finish till he dies. We 
are all scholars and always at school from infancy to the decrepitude 
of old age. But a settlement in life is doubtless the beginning of a 
new era, another stage in our preliminary journey, and along with it 
come numerous and important duties, which it is expected we shall 
duly and honestly fi Every new phase in our existence bi 
new responsibilities, and entails a constant and growing necessity for 
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knowledge ; and provided we are desirous of making 
—— useful ifn our day aa generation, we must labour first in 
the acquisition of knowledge, secondly in its application, and, lastly, 
we must constantly strive to attain a life of spotless integrity. 


The second lecture is upon the machinery employed in 
agriculture, It is an interesting resumé of the history of 
agricultural progress in its mechanical aspect, but is of too 

opular a nature to claim our attention here. The follow- 
ing paragraphs have, however, a certain value of their 
own which induces us to find space for them, ‘The first 
directs attention to a consideration or two which agricul- 
tural engineers should lose no opportunity of impressing 
upon farmers; the second comes with additional force 
owing to the singularly unfavourable weather which the 
late harvest season brought us :— 


In the investigation of this subject we have hitherto confined our 
observations to the machines. ‘There is, however, another element 
equally important and essential to the efficiency of the process of 
machine reaping, and that is the preparation of the land ; and in fact 
before we can look forward to complete success, the surface of the soil 
must be levelled, and the present injurious system of ridges done 
away with. To apply machinery to the labours of the farm, the land 
must be prepared not for hand but for machine culture, and the 
sucessful introduction of reaping machines will chiefly depend upon 
the preparations that are made for their reception. The system of 
ridges may be tolerated and overcome with the sickle, but to give to 
the new process of reaping by machinery its full value, a totally 
different plan of operations must be pursued, and the fields laid down 
with a perfectly smooth surface. The larger description of stones and 
other obstructions should be removed, and in place of the superfluous 
waters not required for the nourishment of the plants being allowed 
to flow between the ridges on the surface of the field, sweeping in 
heavy showers everything before them, the new system of drainage 
must be adopted, and the water carried under in place of running over 
the surface. 


To make a machine, such as a reaping machine, work well, every- 
thing must not be left to it, the agriculturist must do his duty as well 
as the engineer; and that duty ng | performed on both sides will 
secure certainty of action, solve the ce problem of machine 
labour, and effect satisfactory results. yhen this is accomplished, 
and not till then, we may look forward to the crops being well and 
quickly gathered in by machinery, to the exclusion of a laborious 

rocess effected with difficulty, and often imperfectly, by the human 
ory One of the greatest advantages of machine over manual 
labour is the great saving of time effected by the former, and this 
alone is of vast importance in countries like England where the 
climate is variable, and where a whole harvest may be lost or seriousl. 
damaged by a wet season, unless rapidly cut and stored. At suc 
times the machine reaper becomes invaluable, and cannot fail, when 
morn constructed aud properly applied, to prove a great national 
benefit. 


The next two lectures—the third and fourth—treat of 
the rise and progress of civil and mechanical engineering. 
The former of the two, like that on agricultural machinery, 
is chiefly useful as a popular history of the subject; the 
latter is pretty nearly of the same kind, but, dealing ex- 
clusively with the men and the works of the present 
century, many of the facts narrated in it are derived from 
the author’s personal experience, and consequently possess 
peculiar interest. The following passage, although lengthy, 
must be given in full here :— 


I well remember that in the early part of my own career, when I 
first entered London, forty-seven years ago, a young man from the 
country had no chance whatever of , in ¢ quence of the 
trade guilds and unions. For myself, I had no difficulty in finding 
employment, as it was granted me at once by Mr. Rennie: but 
before | could commence work, [ had to run the gauntlet of the trade 
societies; and after dancing attendance for nearly six weeks, with 
very little money in my pocket, and having to “ box-Harry” all the 
time, I was ultimately declared illegitimate, and sent adrift to seek 
my fortune elsewhere. There were then three millwright societies in 
London—one called the old society, another the new society, and a 
third the independent society. These societies were not founded for 
the protection of the trade, but for the maintenance of high wages, 
and for the exclusion of all those who could not assert their claims to 
work in London and other corporate towns. Laws of a most arbitrary 
character were enforced, and they were governed by cliques of self- 
appointed officers, who never failed to take care of their own inter- 
ests. Itis true that in those days mechanical science was at a com- 
paratively low ebb. Millwrights and mining engineers were in those 
days the only men calculated to execute a sound piece of mechanical 
work ; there were no mechanical engineers, and most of the steam- 
engines, pumps, mills, and other similar constructions were executed 
by that class; and it is only doing them justice to say, that through- 
out the whole of the three kingdoms, they were the only men on 
whom the country could rely for the efficient discharge of these im- 
portant duties. In those days a good millwright was a man of large 
resources; he was generally well educated, and could draw out his 
own designs and work at the lathe; he had a knowledge of mill ma- 
chinery, pumps, and cranes, and could turn his hand to the bench or 
the forge with equal adroitness and facility. If hard pressed, as was 
frequently the case in country places far from town, he could devise 
for himself expedients which enabled him to meet special require- 
ments, and to complete his work without assistance. This was the 
class of men with whom I associated in — life—proud of their 
calling, fertile in resources, and aware of their value in a country 
where the industrial arts were rapidly developing. It was then that 
tjhe millwright in his character of “ jack-of-all-trades” was in his 
@ement; all the great works of the country connected with practical 
mechanics were entrusted to his skill; and notwithstanding the in- 
temperate habits of the periods which too frequently trenched upon his 
time and his health, he seldom failed in the duties he had to per- 
form. It was no wonder, therefore, that the commencement of the 
new movements in practical science, occasioned by the inventions of 
Watt and Arkwright, the millwright should assume a position of im- 
portance. Under these circumstances, to use the expression of the 
shops, the men were masters, all having the same wages—seven 
shillings a day and their drink, and it was then, or some time before, 
that the societies of which 1 have spoken were formed, and continued 
for years to exercise an unlimited sway over the talent and industry 
of the metropolis and other corporate towns. I am sorry to say that 
the same intolerant and exclusive system is still in operation in par- 
ticular trades, and it is much to be regretted that intelligent work- 
men cannot perceive its destructive influence on tle comfort and pros- 
perity of themselves and their families. It is in vain to point out the 
dangers arising from the conversion of benefit societies into trades’ 
unions with paid secretaries, treasurers, &c. And the designs which 
these functionaries have upon the subscriptions are forgotten or neg- 
lected until the whole of the accumulated capital is iavolved in fruit- 
less contests, and the men are left, without money and without em- 
ployment, to bewail their imprudence in a state of helpless destitu- 
tion. A few years ago there was a striking illustration of its 
injurious influence in the case of the “Amalgamated Engi- 
neers,” and things are not much better in some cases at the 
present time. “The Letter Press Printers’ Union affixes a 
Stigma to all operatives who choose to take care of them- 
selves, and venture to manage their own concerns. A printer 
not belonging to the Union is called a ‘rat,’ and Union men 
eee reiuse to work in his company.” This is no new case, as 

have found from experience both as a journeyman and as a master; 
and I leave it to the good sense of this meeting to decide whether it 
is just, whether it is for the benefit of either the operatives or the 











public, that the energies of individuals should be thus crippled, and 
the exercise of their profession denied them from the illegal exercise 
of control by men who create, for their own selfish entis, only misery 
and discontent in the families whose interests they profess to repre- 
sent. I mention these cases to show the injurious working of a 
system of protection and uniform pay, and the jealousy and exclu- 
siveness of the trade guilds in maintaining the institutions of the fine 
old times of good Queen Bess,* when you had to be a seven years’ 
apprentice or the eldest son of a journeyman or freeman of the city to 
which you belonged, before you were permitted to work. Such re- 
strictions as these threw a blight over the bright opening days of a 
new era, and retarded our mechanical progress as much, if not more, 
than the expensive and sanguinary war in which we were at that 
time engaged. At the Peace of 1815 many of these evils were re- 
moved, and in giving to the nation rest it gave time for in- 
quiry into abuses, which led more or less to the extinction of 
the exclusive system, and left open to all classes a fair 
and no favour in the race of national progress. Probably 
no class has derived greater benefit from these changes than 
that to which I belong; it has now full scope, and I have to 
congratulate you that we live in an age and country in which every 
facility is afforded for improvement, and where the inventive facul- 
ties are appreciated and fostered in every department of science and 
art. 


The only other passage which we shall extract from this 
lecture is the following, which we quote for the purpose of 
showing the nature of Mr. Fairbairn’s connection with iron 
shipbuilding :— 

Tron shipbuilding is a subject with which I have been inti- 
mately connected for many years, and to the advance of which I 
have had the honour of contributing. Iwas the first to commence 
iron shipbuilding in London, and, I believe, was the second to send 
an iron vessel to sea. From 1829-30 to 1848 I built upwards of 120 
iron vessels, some of them upwards of 2,000 tons burden, and nine of 
which were built in sections at Manchester, and the remainder on the 
banks of the Thames at Millwall. If time permitted I could give you 
the whole history of this important branch of industry, and show 
from what small beginnings one of our largest branches of industry 
has sprang. Suffice it to observe that ia 1829-30 Mr. Houston, of 
Johnstone, near Paisley, launched a light gig-boat on the Ardrossan 
Canal for the purpose of ascertaining the speed at which it could be 
towed by horses with three or four persons on board. ‘fo the surprise 
of Mr. Houston and the other gentlemen present it was found that 
the force of traction, or labour the horses had to perform in towing a 
light boat of this description, was much greater at a velocity of six 
or s-ven miles an hour than at nine miles an hour, This anomaly 
in the trials was puzzling in the extreme, and it was in this stage of 
the experiments that I was requested by the Council of the Forth 
and Clyde Canal to visit Scotland and institute a series of 
experiments with light boats in order to determine the law of 
traction, and to clear up the anomalies of Mr. Houston’s experiments. 
The Forth and Clyde experiments commenced in the spring of 
1830, first with wooden, and ultimately with light iron boats; and 
these experiments led to the construction of iron vessels upon a large 
scale and on an entirely new principle of construction, with angle iron 
ribs and wrought-iron sheathing plates. With the exception of these 
iron canal boats the first iron vessel was made in 1822, and was navi- 
gated from this country to Havre de Grace by Admiral, then 
Captain Napier, with the intention of employing it upon the Seine. 
The next iron vessel was built by myself, at Manchester, and 
another (the Alburka) by Laird, both of which were completed, and 
went to sea in 1831. From that tim: to the present iron vessels have 
been built of all sizes, from the smallest wherry up to the Leviathan 
of the Great Eastern Navigation Company. The experiments on the 
Forth and Clyde Canal occupied a series of years, and no less than 
five experimental vessels were made at a cost of several thousand 
pounds; the results not only elucidated the ph of diminished 
traction at high velocities, but led to a new construction of iron 
vessels, and other structures, of which wrought-iron formed the 
whole or the principal material. These experiments, however, did 
not accomplish the ardent wishes of the proprietors of canals, who at 
that time were alarmed at the progress of railways, in consequence of 
the competition at Rainhill, in the same year, for the best locomo- 
tive engine. It was then railways versus canals; and although in 
the experiments we obtained a velocity as high as 14 miles an hour 
with a light boat drawn by horses, we never could obtain more than 
seven and a half to eight miles by steam. 

This passage places us in possession of facts which should 
not be lost sight of in any discussions that may take place 
respecting Mr. Fairbairn’s lectures on iron shipbuilding, to 
which we now come. It is not, however, our present pur- 
pose to discuss the author’s views on this very important 
and very unsettled subject. We intend to consider them 
hereafter in a paper devoted exclusively to them, as we 
think it undesirable to enter upon so broad a question in 
this article, which is necessarily of a discursive and super- 
ficial character. Lecture the seventh is on “ Wrought-Iron 
Tubular Cranes,” and tells the reader, we doubt not, nearly 
all that the inventor himself knows of those very excellent 
and serviceable machines, What he says would not, how- 
ever, be new to our readers, 

The last lecture is on ‘The Properties of Steam ; its 
Management and Application.” In this the new principles 
in the construction of boilers, to which we have already 
referred (as deduced from the experiments on the resistance 
of tubes to collapse), are first treated of; and then follows 
a popular account of the experiments which Mr. Fairbairn 
and Mr, Tate have jointly performed in order to ascertain 
the relations of temperature and density in saturated steam, 
aud the laws of the expansion of superheated steam. The 
contents of this second part of the lecture have already been 
published in THe ENGINEER, in the form of a paper read 
at the British Association for the Advancement of Science. 

It only remains for us to thank Mr. Fairbairn once more 
for having concentrated the results of many of his most im- 
portaut labours in this volume. 





* It was considered in those days that an apprentic> could not learn his 
trade or handicraft in less time tha seven years, and hence the privileges 
granted to corporate towns. 








Sourn Krystncron Mustum.—During the week ending 10th 
November, 1860, the visitors have been as follows: —~On Monday, 
Tuesday, and Saturday, free days, 3,493; on Monday, and Tuesday, 
free evenings, 4,475. On the three students’ days (admission to the 
public 6d.), 1,124; one students’ evening, Wednesday, 269; total, 
9,361. From the opening of the museum, 1,747,041. 

Presentation.—On Saturday evening last, at Waltham, the pre- 
sentation was made of a sword, pouch, and belt (value 25 gui 


LAW INTELLIGENCE. 


COURT OF EXCHEQUER, Nov. 8. 


(Sittings in Banco, before the Lonp Curer Baron, Mr. Baron 
BramMwe.t, Mr. Baron CuanneL, and Mr, Baron Witp8.) 
MANSON VY. THE EASTERN COUNTIES RAILWAY COMPANY. 
This case was tried before the Lord Chief Baron at the sittings, 
after last term in London, when the jury, after a protracted trial, 

found a verdict for the plaintiff, damages £2,000. 

Mr. Bovitt, Q.C. (with whom were Mr. Serjeant Ballantine 
Mr. Bushby, and Mr. J. Kaye), moved for a rule to set aside the 
verdict, and for a new trial, on the ground that the verdict was 
against the evidence, and also upon the ground of misdirection by 
the learned judge. The action was brought by the plaintiff to 
recover damages for some serious injuries he received on the 20th 
of February last, when travelling on the defendants’ line of railway 
from Cambridge to London, by reason of the tire of one of the 
leading wheels of the engine breaking down, owing to a flaw in the 
weld, and which it was admitted at the trial must have existed 
since the time when the wheel was first manufactured. The train 
was seen by some person on the Tottenham platform proceeding 
towards the station, when the engine was observed suddenly to 
oscillate violently, and then run off the line on to the platform, 
smashing all before it, and so crushing the train itself that some 
few persons were unfortunately killed, and many others wounded. 
The plaintiff was found to be seriously injured, and it-became neces- 
sary to amputate one of his legs. The present case is one of ve 
great importance to the defendants, as it is one of many others tha’ 
are now pending arising out of the same cause. The f nts of 
the wheel were brought into court for the inspection of the jury, 
when the imperfections in the welding were a out to them. 
The question to be disposed of was whether the imperfections, by 
whatever means they might have been caused, could have been de- 
tected by the railway authorities upon a careful and reasonable in- 
spection and examination of the wheel by them. When the com- 
pany purchased it some years ago it was to all appearances a good 
and sound wheel, and had traversed many thousand miles since. In 
July, 1859, it was sent into the workshop to be re-turned (a pro- 
cess, it appears, all wheels are subjected to when they are reduced 
by wear from their ey ey Re penn under the pet or of cer- 
tain persons ,appointed for that purpose, and the compietion of the 
work was pb «9 in a book kept by the pany. The defendants’ 
case was that they had not, and could not have had, the least rea- 
son to suspect that the weld was in any way imperfect. The wheel 
began work again in October, and had been running without inter- 
mission until the time when the accident happened, during which 
time it had run upwards of 10,000 miles without an indication of 
unsoundness. It was said for the company that if the flaw had been 
visible at Cambridge it would have been impossible for the wheel to 
have gone more than two or three miles, the engine weighing 20 
tons and being driven += | the rails, as it were, by a succession of 
heavy blows. A great deal of scientific as well as general evidence 
was called on both sides, the weight of which Mr. Bovill now main- 
tained = with the arene. Jpon the question of misdirection 
Mr. Bovill complained that the learned Judge, in the course of hia 
summing up, said, in reference to something said by a witness :— 


** With regard toa bell that is now silent, but which we heard for 
some time as if the whole material of the clock at Westminster were 
perfect, was cracked but continued to strike, and nobody was aware of it, 
somebody observed it on a rainy day, when the bell was struck and tho 
water trickled down, it hada tremulous motion on each side, and the 
vibrations were not perfectly equal. The man called somebody to watch 
it, aud then they discove: that the bell was cracked. 80 that there 
can be no doubt that merely going to a tire and morely striking it with a 
hammer will not tell you ; but in all probability they might have ascer- 
tained it if they had examined it as they do a piece of cast-iron—as they 
examined those guns, which are not uow so much used as formerly, that 
came from the Carron Iron Works. Some of you may be aware that a piece 
of iron that is tested with the hammer is hammered not merely to see 
whether it will ring, but it is hammered in every portion of it—the ham- 
mer strikes upon every square inch of it, and they very often discover 
defects by finding that the sound varies.” 


In another part of the summing up his Lordship, commenting u 
the evidence of Mr. Braithwaite, the civil engineer, in which he od 
stated that the fracture was, in his opinion, visible to proper care, 
and that he should have thought that the wheel would have been 
tested with a hammer, and ought to have been hammered all round, 
said :— 

“ What he means by that I suppose is, that they should not merely 
strike it with a hammer to see whether it would ring, which no doubt 
a cracked piece of metal would, but they should have hammered it all 
round to ascertain ; and as the iron becomes less and less. that is a sort 
of care which should be en, because by the hammering you may 
stumble upon some particular spot that is defective. One of the wit- 
nesses for the defendants told us to-day that there was a thickness as of 
a piece of paper, a thickness over the imperfection in the weld, and, if 
you came to hammer, there is no doubt, I think, that you would discover 
that; but of that you must judge for yourselves, and a great many of 
you, if not all, must have the means of judging upon that subject quite 
as well as any of the wit , and probably much better than myself.” 
Another part complained of was where his Lordship told the jury,— 


“T cannot help thinking myself—unot that it should weigh much or at 
all in your decision,—I cannot nw 4 saying in passing that it appears to 
me before an old tire is ever sent to be re-turned and put in use for the 

urposes of a leading wheel, it ought really to be hammered all over, 
use there may be (aud this is an illustration of it) a wheel that has 
performed thousands of miles with perfect safety, and whica has appa- 
rently got the best character a wheel can have, but it turns out to have 
been ground down until you come to within, according to the case for 
the defendants, a surface not thicker than paper that separated you from 
an imperfect weld. You are quite as well ablo to judge as [ am ; if that 
were accurately tested by hammering over every part of it, you would 
say whether that would not certainly be discovered If there was 
nothing but the thickness of a piece of paper to epqacate you, it might 
not be visible to the eye, but it must be ascertained by a hammer, which 
would certainly give a different sound when you came to that spot.” 
Mr. Bovill contended that the weight of his Lordship’s own opinion 
had been cast into the scale, which had had the effect of influen 
the minds of the jury in coming to the conclusion they did, an 
that the evidence adduced did not support the view his Lordship 
took of the matter. 

The Court took time to consider whether they should grant or 

refuse the rule. 











COURT OF QUEEN’S BENCH. 


(Sittings in Banco, before Lonp Curer Justiok CocksuRrN, and 
Justices Hut and BLACKBURN. 


RUSSELL VY. THE GREAT SHIP COMPANY (LIMITED).—ARBITRATION 


Mr. Bovitt, QC., said in the matter of an arbitration between Mr. 
John Scott Russell and the Great Ship Company he had to move for 
a rule nisi, calling upon the Great Ship Company to show cause why 
they should not pay him the sum of £18,000 awarded to him under 
an arbitration in August last, or why the award should not be set 
aside, and the matter referred to the arbitrators in accordance with 
the terms of the submission for their reconsideration and determina- 
tion. The urbitration arose out of works performed by the plaintiff 
on board the Great Eastern. After the formation of the original 





to Mr. Charles Frederick Hayes, foreman of engineers of the R.S.A. 
factory, Enfield lock, appointed lieutenant in the above corps. The 
sword is of the finest tempered steel, beautifully and elaborately 
engraved, and bearing the following inscription :—“ Presented by the 
Workmen of the Lock and Tool Department, Royal Small Arms Fac- 
tory, to Charles Frederick Hayes, Foreman, asa Token of their Esteem 
on his appointment to the Lieutenancy to the 4ist Middlesex Rifle 
Volunteers, Enfield. August, a D., 1860.” This gift must have been 
highly gratitiying to Mr. Hayes, as proceeding from a body-of men 
serving under his orders. ‘The recipient returned thanks in a most 
appropriate speech. On this occasion Mr. Hayes and his friends 
ed together at the Four Swans, at Waltham Cross. 





pany for building the vessel, a new company was constituted 
called the Great Ship Company (Limited). In August, 1859, the 
defendants entered into a contract with the plaintiff (made by the 
plaintiff) to do certain work on board the Great Eastern for 
£125,000, to be increased by £1,000 a month for rapidity of comple- 
tion of the work, and to be diminished at the same rave if the work 
was delayed beyond a certain period. There were various stipula- 
tions in the contract, and amongst others a clause under which the 
arbitration took place. The work in question was to be performed 
to the satisfaction of the engineer. ‘There was to be no payment 
for extras, and the amount agreed upon by the contract was to be 
paid part in money and part in shares of the company. All 
questions in difference were to be referred to three arbitrators, Mr. 
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Fowler, Mr. M‘Clean, and a third to be named by them. The work, 
with some alterations, was completed within the time, when a 
dispute arose in reference to payment. The directors of the company 
had the power of refusing to transfer shares where the shareholders 
were indebted to the pany, and in the course of the dispute the 
directors, under that power, had refused to transfer the shares 
allotted to Mr. Russell as well as some he had purchased. Among 
other claims made by the plaintiff was one for loss of time, damages, 
&c., for visitors being allowed on board and delaying the works. 
The learned counsel was about to enter into the details of the dis- 
pute between the parties, and the powers given to the arbitrators, 
when he was interrupted by the Lord Chief Justice, who said that 
prima facie the learned counsel had shown that Mr. Russell was 
entitled to £18,000, and he might take a rule. It would be time 
enough to go into the details when the defendants objected to the 
rule being made absolute. 
Rule granted. 











SCOTTISH MATTERS. 


Last week’s shipments of pig iron were very liberal, having 
amounted to 11,072 tons, sgainst 6,760 tons in the corresponding 
week of 1859. The trade has of late shown a good deal of activity, 
and it appears probable now—although there was some doubt of it 
in the summer—that this year’s shipments will be at least equal to, 
if indeed they do not exceed, those of 1859. 

A tug steamer, the Jumna, built for towing barges, lately con- 
structed by Messrs. Reid and Co., of Port Glasgow, for Indian river 
navigation, was towed round on Saturday from Liverpool, where 
she has been supplied with powerful engines, which can be worked 
up to fully 1,000 horse-power. She is of a very uliar model, 
flat-bottomed and very long, with two double funnels. She will be 
tested with the flotilla of barges previous to being taken down and 
shipped for Calcutta. The new paddle-steamer Kembla, built by 
Messrs. Reid and Co., Port Glasgow, for the Australian river trade, 
sailed for Sydney on Saturday afternoon. 


A great patent case, “ Binney and Co. v. the Clydesdale Chemical 
Company,” has just been decided in the Edinburgh Jury Court. The 
nature of the case will be gathered from the summing up of the Lord 
President, who said that the object of the patentee appeared to be 
the obtaining, in merchantable and profitable quantity, of a product 
which had only been obtained before in small and unprofitable 
quantity; and the subject-matter of the -— was the novelty of 
the treatment used for the production of the crude oil from which 
paraffine is afterwards separated. Now, if it was a new discovery 
that the treatment of certain bituminous substances, in the way 
described in the patentee’s specification, would give a useful merchant- 
able quantity of a certain | eam which had never been so obtained 
before by any treatment of any substance, and if it was the fact that 
the modes previously and then in use of treating these bituminous 
substances during the progress of distillation would not produce that 
result, but give other products than parafline, or gave paraftine only 
in very limited and unmerchantable quantities—then he thought 
that discovery might be made the subject of a patent, and he saw 
nothing on the face of the present instrument to invalidate the 
patent. But by novelty it must be understood that the dis- 
covery or the process was really and substantially new—not 
only that the very identical thing was unknown, but that 
nothing was known or practised before which would obviously 
suggest to any practical man to do the same thing. That 
raised the question as to whether or not the discovery and process 

atented’ by Mr. James Young was really a novelty, and this must 
be determined by the evidence. The question as put in the 
issues was not only whether the invention described in the 
natent and specification was the original invention of James 
Young, but also whether it was known and publicly used in 
the United Kingdom prior to the date of Mr. Young’s patent. 
It might have been his original invention in the sense that he 
had never heard of its being used by any one else; but if it could 
be shown that, although he might not have heard of it, the invention 
was already known and publicly used within the United Kingdom, 
then the patent could not be maintained. The pursuer did not pre- 
tend that parafline was unknown before his patent, or that the dis- 
tillation of coal was a novelty. But the defenders went further, and 
not only alleged but had evidence to show that all the elements of 
novelty which were said to exist in the mode of treatment of 
bituminous substances described by Mr. Young were known and 
practised before. A number of scientifie publications were referred 
to, and the evidence of scientific men was given to show that 
it was known before Mr. Young’s patent that paraffine could be ob- 
tained from coal, by first making tar, and then from that substance 
making parafline; and it was stated that that tar was just the same 
which was obtained by Mr. Young in the first and patented part of 
his process. It was also urged by the defenders that it was a oo 
Jaw—known and promulgated long before the date of Mr. Young's 
patent—that a larger proportion of liquids and solids, and a smaller 
amount of gases, was obtainable by the distillation of coal at low 
temperatures than by its distillation at high temperatures. That was 
a point for the jury’s consideration, but he did not know whether 
there was anything either in chemistry, or in any other science, 
which might not be placed under some genera) law. It did not fol- 
low, however, although the general law was known, that its appli- 
cation in any particular instance was also known. The patentee 
admitted that it was known that tar, gas, and other products could 
be obtained from coal; but it was not known that paraffine, in 
merchantable quantity, could be obtained from ii—and that 
was his discovery. If it was known to! scientific men be- 
before, as was alleged, it was very strange, he argued, that the pro- 
duct “ paraffine in merchantable quantity” was not obtained by any 
of them. Scientific works and journals were appealed to; and 
scientific men of such eminence as Dr, Penny, Dr. Lyon Playfair, 
and Sir John Kane stated that they had read these publications, but 
their eves had not thereby been opened to the discovery claimed by 
Mr. Young. On the other hand, scientific men equally eminent—Dr. 
Taylor, Mr. Campbell, Mr. Brande, and others—stated that they could 
find in these various books all that Mr. Young had claimed as his 
discovery. In these circumstances the jury musi look to the publica- 
tions referred to themselves, and they must try—which was .\ very 
difficult matter—to pat themselves in the position of having read 
those journals before Mr. Young's discovery of process was known to 
them.—Verdict for the pursuers (anglicé the plaintiffs) on all the 
issues. 





Warer Gas at NARBonne, France.—The gas is made without 
retorts. ‘The decomposition of water-steam into gas is effected by 
passing the steam over a mass of burning coke in a close furnace, 
and the more rapidly this is done the more effective and economical 
is the process. ‘The oxygen and hydrogen of the steam are, of course, 
separated, and the oxygen forms with the carbon of the coke carbonic 
acid gas, leaving the hydrogen unattached even to carbon, so that 
the water gas is pure or mere hydrogen. ‘The carbonic acid is with- 
drawn by means of damp quicklime, which, however, rapidly accu- 
mulates in quantity; and it is proposed to use carbonate of soda 
instead, as the pe Sach of soda will unite with the carbonic acid 
and form bi-carbonate, from which moderate heat will again expel 
all the gas absorbed, so that the carbonate of soda, it is calculated, 
may be used over and over again indefinitely. Could not the car- 
bonic acid also be made use of, as in the production of aérated drinks? 
Bi-carbonate of soda itself, too, is of some value. One chief peculi- 
arity in the water gas is in the modeof burning it. Hydrogen yields 
a very weak light of itself, but each burner is supplied with the well- 
known contrivance of a small wirework of platinum, which, by ade- 
quate pressure on the main, becomes white hot, and produces an 
intense light with the hydrogen, without wasting the rather expensive 

latinum. The price of the gas, however, is still high, from the 
imited number of consumers, it is said. ‘The experiment is one of 
a interest in London, where the water gas is now being tried.— 





THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 

2257. Groroe FREDERICK SMitH, Golden-square, London, ‘‘ Improvements in 
the smelting of iron and other ores."—A communication from Robert 
pas gl baa Upper Holloway, Middlesex.—Petition recorded 17th Sep- 
rember, ; 

2302. AUGUSTE ARMAND Trinquigr, Paris, ‘Improvements in surveying 
instruments.” — Petition recorded 21st 1 , 

2437. Louis JuLien OLtvier JouLy, Boulevard St. Martin, Paris, “ Improve- 
ments in the means of winding up and setting watches.”—A communication 
oom Felix Berthet, Besangon, France.—Petition recorded 8th October, 


2460. Joun Ramsporrom, Crewe, Cheshire, “‘ An im ed mode of lubri- 
cating the pistons and valves of steam engines and machines actuated 
by steam.” — Petition recorded 10th October, 1860. 

2518. RicHaRD Roserts and Tuomas Epwarkp Symonps, Adam-street, Adelphi, 
London, ‘‘ Improvements in marine steam engines, and in machinery 
— connected therewith.” —Petition recorded 16th October, ; 

2542. Henry WILLIAMS, Weston-super-Mare, Somersetshire, ‘‘ Improve- 
ments in the manufacture of boots. 

2544. ALFRED Vincent Newton, Chancery-lane, London, “ Improved ma- 

py | for gaming gusts and other substances.”—A communication 
from Peter Hannay, Washington, U.S. 

2546. Maurice WesoLowski, Cincinnati, Ohio, U.S., ‘‘ Improvements in 
the obtaining of light, and in the apparatus employed t ."— Partly a 
communication from Johann Nepomuck Reithoffer, Vienna. 

2548. WILLIAM ANDREWS, Woburn Chambers, Henrietta-street, Strand, 
London, ‘‘ Imp ts in insulators for telegraph wires.”—Petitions 
recorded 18th October, 1860. 

2656. Taomas Moy, Clifford’s-inn, London, and Frepgrick BayLy Warp- 
ROPER, Warwick-square, Pimlico, Middlesex, ‘‘ Improvements in the con- 
struction of vessels for river navigation.”—Petition recorded 19h October, 


1860. 

2560. James Asn, Plackwall, Middlesex, ‘ Imp 
tion of iron sh'ps.” 

2562. Weston GrimsHAw, Warton Lodge, Lytham, L 5 Pp 
ments in machinery or apparatus for drying, mixing, and pulverising clay 
and other materials.” 

2564. PauL Mareetson, New Weston-street, Bermondsey, “ Improvements 
in boots.” —Petitions recorded 20th October, 1860. 

2574. JoszpH WapswortH, Maple, Cheshire, and JamEs WaADswoRTH, 
Salford, Lancashire, “‘ Improvements in gas burners, and improved modes 
of manufacturing the same.” : 

2576. Georez WituiaM Hart, Stanley-terrace, Southsea, Hants, “ Im- 
provements in the construction of vessels of war, and in propellers for 
the same.”— Petitions recorded 22nd October, 1860. 

2578. WittiAM Henry TyLor, Warwick-lane, Newgate-street. London, 
“Improvements in apparatus for heating and aerating saline or other 
liquids for baths, and in the salinometers employed in ction there- 
with, parts of which imp ts are applicable to other purposes.” 

2. Ropert Baynes, Downshire-hill, Hampstead, Middlesex, ‘* Improve- 
ments in lawn mowing machines.” 

2584. CHARLES LuNGLEY, Deptford, Kent, ‘Improvements in the construc- 
tion of iron ships and other vessels, for the purpose of rendering them 
unsinkable and i ing their strength.” 

2586. Tuomas WILLIAM HBADLAM, Montague Villas, Tottenham, Middlesex, 
“ Improvements in stuffing chairs, couches, mattresses, pillows, and other 
such like purposes, = ly adapted also for stuffing cabin furniture, and 
= de may backs of public and private vehicles.”—Petitrons recorded 23rd 

¥ 5 
2588. GuILLAUME Lacairg, Créton, France, ‘ An improved penholder.” 
2500. Epwarp Kenwortuy Dutton, Stretford, hire, “‘ Certain im- 
a in machinery or apparatus for singeing textile goods or 
‘ubrics.” 

2592. James Taytor, Castle Ironworks, Staleybridge, Cheshire, Horatio 
Neison Gartsipe and JouN Heap Woop, Hoest Mill, near Delph, 
—a, Yorkshire, “Improvements in self-acting mules for 





ts in the construc- 





hi. “tT, 

















2665. George Davis, Serle-street, Lincoln’s-inn, ‘Improvements in the 
manufacture of boots, shoes, and other cov for the feet, and in 
—— connected with such manufacture.”—A communication from 

Alexandre Joseph Duchatel, Paris.—Petitions recorded 31st October, 1860, 


Patents on which the Stamp Duty of £50 has been Paid. 


= an ee, po om = November, 1857. 
. Henry Critcustr TLETT, are, Hampstead-road.— 
Dated 10th November, 1857. Fong ggg - 
a, JouN ADAMS, Queen’s-road, Dalston, Middlesex.—Dated 7th November, 


2834. WILLIAM JEKIN Ewin, Dartford, Kent.—Dated 9th November, 1857. 

2841. Joun Tuomas Way, Welbeck-street, Cavendis' » London. — 
Dated 10th November, 1857. oe 

2842. Josiah _Harnineton, Gloster-place, Brixton-road, Surrey.— Dated 10th 
November, 1857. 

=. nd FREDERICK SPENCER, Brighton, Sussex.—Dated 16th November, 


2837. Tuomas Rowcuirre, Upper Park-place, Dorset- Marylebone, 
Middlesex.—Dated 10th November, iss. oom, Seems, 
eorge-street, Hanover-square, London.—Dated 


2850. ALBERT JouN Davis, G 
11th November, 1857. 

2878. WILLIAM GossaGe, Widnes, Lancashire.—Dated 17th November, 1857. 

2978. James Howakp, Bedfordshire.—Dated 30th November, 1857. 





Patent on which the Stamp Duty of £100 has been Paid. 
— Means Stee., Glasgow, Lanarkshire, N.B.—Dated 11th November, 





Notices to Proceed. 


1587. James Newnousg, Farnworth, near Bolton-le-Moors, Lancashire, 
“Certain improvements in machinery for spinning and doubling cotton 
and other fibrous materials.” 

1594. Joun AITKEN SALMon, Glasgow, Lanarkshire, N.B., “Improvements 
in apparatus for feeding boilers and in furnaces.” 

1595. WitttaM Epwarp Gever, Wellington-street, Strand, London, *Im- 
provements in chairs and other articles of furniture to be used principally 
at sea.”—A communication from Victor Gille Marie Joseph Neveu-Derotrée, 
I'lle Dieu Vendée, France. 

1597. RICHARD ARCHIBALD BRooMAN, Fieet-street, London, “ Improvements 
in harrows.”—A communication J.C. C. Meyn, Hamburgh.— Petitions 
recorded 2nd July, 1860. . 

1601. James Haveuton, Gomersal, Yorkshire, “ Segeevemente in machinery 
or — for slubbing and spinning wool or ot er fibrous substances.” 
1603. BERT NICOL Rei, University-street, London, “ Improvements in 

insulators for electric telegraph na 

1608. Tuomas RicHARDSON, Neweastle-on-Tyne, ‘Improvements in purify- 
ing coal gas.”— Petitions recorded 3rd July, 1860. 

1634. Weston GrimsHaw, Lower Broughton, Manchester, ‘‘Certain im 

ti hinery for compressing brick earth and other mate 








rials.” 

1637. EowarD Tuomas Hueues, Chancery-lane, London, “ Improvements in 
machinery or apparatus for pressing and ironing, applicable to clothing, 
bookbinding, and other purposes.”—A communication from Auguste 
p= ag ames Boulevard des Italiens, Paris.—Petitions recorded 6th 

‘uly, . 

1640. Joun Lesuiz, Conduit-street, Hanover-square, London, “ Improve- 
ments in the manufacture of gas.” 

1641, JonarHan BincumsHaw, New Lenton, Nottinghamshire, ‘ Improve- 
ments in machinery for the manufacture of warp fabrics.” 

1643. James Newman, Birmingham, “‘ Improvements in the manufacture 
of hooks and similar dress fastenings.” — Petitions recorded 7th July, 1860. 
1675. SamugL PovaH, Liverpool, ‘‘ An improved combined portable steam 
engine, winch, and apparatus or machinery for operating the pumps and 

arts of the rigging, warping, raising the anchor, and for other uses on 
Board ships, where power is required, parts of the same being applicable 
for like uses separately.”—Petition recorded 11th July, 1860. 
1677. JosrPH oo an, Brentford, Middlesex, ‘‘ Improvements in constructing 
b d works.” 





I i an & 
2594. Joun Mcinnxs, Glasgow, Lanarkshire, N.B., “ Imp ts in 
machinery, apparatus, or means for actuating or working railway brakes.” 
2596. Tuomas Garnett, Low Moor, near Clitheroe, Lancashire, ‘‘ Certain 
“cca in looms for weaving.”—Petitions recorded 24th October, 


2600. WILLIAM Prosser, Dorset-place, Dorset-square, and Henry JOHN 
STANDLY, Pall Mall East, Westminster, Middlesex, “ Improvements io 
apparatus employed in the production of light.” 

2602. Joun Kay and Joun Haarriry, Burnley, and Taomas MALLINSON, 
Manchester, Lancashire, *‘ Certain improvements in ‘self-acting mules’ 
for — cotton and other fibrous substances.” 

2604. RICHARD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in apparatuses for raising liquids.” — A communication from Jacques 
— Paris, Frangois Raynaud, Moulins, and Jean Jan, Canet, 

rance. 

2606, WiLLiAM CoLBoRNE CAMBRIDGE, Bristol, ‘‘ Improvements in the con- 
struction of harrows.”—Vetitions recorded 25th October, 1860. 

2609. FREDERICK SxTTLE Barry, Dublin, ‘An improved self-acting ap- 
paratus for extinguishing candles in lamps or otherwise.” 

2611, Horace Bors, Downs, Northfleet, Kent, “ Imp: ts in preparing 
the bine and leaves of the hop plant.” 

2613. Henry Stacey AUMONIER and CHARLES JoHN WBLLARD, St. John- 
street, Clerkenwell, London, “ Improvements in facilitating the divisions 
of sheets or pieces of paper, or other sub , into required forms, and 
in the means or apparatus employed for the purpose.” 

2615. CHARLES FRepERICK CLARK, Wolverhampton, Staffordshire, ‘“‘ An 
imp t or imp in enamelling or coating with glass certain 
kinds of metallic articles.” 


2617. WitLiaM PaLueEr, Grange Mills, Gran , Bermondsey, Surrey, 
“ Improvements in packing the pistons of cylinders.” 

2619. ELIJAH FREEMAN Prentiss, Liverpool, Lancashire, ** Improvements 
in cars or carriages to run on street railways or tramways.”—Petitions 
recorded 20th October, 1860. 

2621. EpwaRD SPARKHALL, Cheapside, London, “An improvement in 

on ” 
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2623. JosgPH Burcu, Crag, near Macclesfield, Cheshire, and EpowarpD 
Boot, Manchester, Lancashire, ‘‘ Certain improvements in extracting 
colouring matter from vegetable, animal, and other substances, and making 
decoctions and infusions there “ 

2625. WaLTeR Mason, jun., and WiLLIAM Pre. GavLton, Ashton Old-road 
Ironworks, Manchester, Lancashire, ‘* Imp ts in app or 
heating the feed water for steam boilers by the exhaust steam from high 
pressure engines.” 

2627. Josian Harris, Ess-hill House, Newton Abbott, Devonshire, “‘ Mov- 
able armour for protecting ships of war and batteries from the effects of 
shot and shell.” 

2629. WiLLIAM Mann, City Gas Works, Whitefriars, London, ‘‘ A method of 
indicating at a di the luti of shafts, spindles, and axles.” 

2631, Freperick Hgsnry Euuiort, Strand, London, ‘‘An improved case for 
aneroid barometers fur marine purposes.” 

2633. WiLLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in corsets 
and their fastenings, which are also applicable to other articles of dress."— 
A communication from Alphonse and Adéle Duval, Boulevard St. 
Martin, Paris. 

2635. AMugrst Hawker Renton, Cambridge-street, Eccleston-square, 
Pimlico, Middlesex, “‘ Improvements in apparatus employed in the produc- 
tion of light.” 

2637. Nenemian Broven and George THomas KILBy, i, “New 
* improved ~ a for articles of dress, and for fastening belts and 

an "hd 

2639. Joun ADaMs Knicut, Symonds’-inn, Chancery-lane; London, “ A new 
system of ae ta or daguerrean apparatus or objective, to be called 
“Korn’s polygraph.’” — A communication from Charles Felix Korn, 
Boulevard Bonne Nouvelle, Paris. 

2641. Fasperick Henry ELUoTT and Caries ALFRED ELLiort, Strand, 
London, ** An instrument for indicating the approach of vessels to shoals, 
rocks, and land.” 

2643. Tuomas GreEnwoop and Jacop Dockray, Leeds, Yorkshire, “ Im- 
P ts in hinery for carding, opening, and straightening tow and 
other fibrous substances.” 

2645. WILLIAM EpwarD Newton, Chancery-lane, London, ‘‘ Improvements 
in looms.”—A communication from George Martin Gibson and Thomas 
Alexander Johnston, Boston, Suffolk, Massachusetts, U.S. 

2647. CHARLES CrockFrorD, Greenfield Spelter Works, Holywell, Flintshire, 
* Improvements in the manufacture of spelter from sulphuret of 


ne. 

2649. MicHakL Henry, Fileet-street, London, ‘“‘An improved method of 
manufacturing railway wheel tyres and other articles of steel."—A_ com- 
munication from Pierre Sabatier and Nicholas Theophile Deyeux, Boulevard 
St. Martin, Paris.—/etitions recorded 20th October, 1860. 

2653, Davip SBLKIRK MILLER, Marlborough-street, Calton, Glasgow, Lanark- 
shire, N.B., *‘ Improvements in weaving and in the appartus used for that 
purpose.” 

2655. ALFRED Vincent Newroy, Chancery-lane, London, “An improved 
mode of, and apparatus for, desiccat wet or moist substances.”—A 
communication from J. Eugéne Tourné, New Orleans, Louisiana, U.S. 

2657. James McLintock Henperson, Renfrew, “ Improvements in marine 

— Petitions recorded 30th October, 1260. 

~. — , Lxorotp CuzrapaME and JgaN Baprists ACHILLE LAMBERT, 

ue St. 


ens. Jeux ‘Cassces Fatnces Sockog ineswerk radford, York 
in CHARLES works, near B d, - 
shire, ‘‘ Improvements in steam engines and boilers.” . - - 














1682. Henry Suaw, Dublin, ‘Improvements in means or apparatus for 
stopping railway trains.”— Petitions recorded 12th July, 1860. 

1688. JouN WILLIAM Ep@e, Manchester, ‘‘ Improvements in rifled fire-arms 
guns, and ordnance.” — Petition recorded 13th July, " a 

1720. WiLLIAM Birks, sen., and WILLIAM Birks, jun., Nottinghamshire, 
“* Improvements in bobbin net or twist lace machinery.”— Petition recorded 
16th July, 1860. 

1734, Jos GouLson, Ponsonby-terrace, Vauxhall-bridge-road, Westminster, 
a a in gas and other fluid meters.”—/etition recorded 17th 

Y, ° 

1735. DoNALD SKEKEL, West-equare, Surrey, ‘‘ Improvements in pistons for 
steam engines and other cylinders, which imp ts are also applicable 
to the buckets of pumps.” — Partly a communication from Alexander 
Skekel, Demerara.—Petition recorded 18th July, 1860. 

1779. Grorck HenkY Brrkseck, Southampton-buildings, Chancery-lane, 
London, ‘‘Improvements in the construction of chimneys for lamps, or 
apparatus for transmitting oe communication from Etiéane Soulié, 

Pi ‘etition recorded 23rd July, 1860, 

1804. Henry CLARKE Agu, Claylands-terrace, Clapham-road, Surrey, “ Im- 
provements in apparatus employed in cooling and freezing l:quids.” 

1808. WitttaM Rosk, Hales Owen, Worcestershire, *‘ Improvements in 
breech-loading fire-arms and ordnance.”— Petitions recorded July, 1860. 

1858. WILLIAM PicksTonxg, York-street, Manchester, “ Improvements in the 
manufacture of tubes or pipes.” — Petition recorded 31st July, 1860. 

1911. Caries Stevens, Welbeck-street, Cavendish-square, London, *‘ An 
improved mode of binding up brooms, together with the machine used for 
that —-< communication from rin de Caderousse, Rue Lafitte, 
Paris. — Petition recorded 8th August, 1860. 

2128, Tomas GrimsToN, Clifford, Yorkshire, “‘ Improvements in machinery 
for balling threads, yarns, or twines, made from fibrous materials.”— 
Petition recorded 3rd September, 1860. : 

2166. Joun HAMILTON, jun., Liverpool, “‘ Imp ts in sockets for 
receiving the lower parts of the posts or uprights employed in tructing 
electric a recorded 7th September, 1860. 

2350. James. WinraM, Liverpool, “‘Improvements in machinefy for the 
manufacture of casks and other like vessels of capacity.”—Petition recorded 


, 1860. 

2454. James CHANDLER, -road, Deptford, Kent, “Improvements in 
glass gau for indicating the levels of liquids contained in vessels of any 
kind.” —Petition recorded 9th October, 1860, 

2480. Louis Henry Rovsszav, Boulevard St. Martin, Paris, ‘‘ Certain im- 
ge my in steam engines.” —Petition recorded 11th October, 1860. 

2499. Joun James Russeu, and Burpett Lauwston Brown, Wednesbury, 
Staffordshire, ‘‘ Improvements in apparatus used for supplying steam 
from steam boilers or generators.”— Petition recorded 13th October, 1860. 

2533. WiLLIaM Sear, Wolverton, Buckinghamshire, “‘ Improvements 
cartridges.’’— Petition recorded 17th October, 1860. 

2544. ALFrED VINCENT Newron, Chancery-lane, London, “ Improved ma- 
chinery for crushing quartz and other substances.”—A comm tion from 
Peter Hannay, Washington, U.S. 

2547, JoHN Macintosu, North Bank, Regent’s Park, Middlesex, ‘‘ Improve- 
ments in apparatus for compressing air, and in raising and forcing water 
and other fluids.”— Petitions recorded 18th 1860. 

2553. James Jack and Davip Ro..o, Liverpool, “Improvements ia the 
construction of surface condensers and feed water heaters, and in the com- 
bination of certain parts of steam engines especiaily adapted for marine 
purposes.”—P.tition recorded 19th October, 1860. 

2584. Cuaries Luxeey, Deptford, Kent, “ Improvements in the construc- 
tion of iron ships and other vessels, for the purpose of rendering them 
seiaite and increasing their strength.”—Petition recorded 23rd October, 


2645. Wittram Epwarp Newton, Chancery-lane, London, ‘“‘ Improvements 
in looms.”—A communication from George Martin Gibson and Thomas 
Alexander Johnston, Boston, Suffolk, Massachusetts, U.S.—Petition re- 
corded 29th October, 1860. 

















And notice is hereby given, that all pee having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the G@asette (and of the 
journal) in which this notice is issued. 
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*,* Specifications will be forwarded by Mr. Bennet Woodcroft, Great Seal 
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ABSTRACTS OF SPECIFICATIONS. 

The Sollowing Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 
Crass 1. —PRIME MOVERS, 

Sncinting Tint Soa ant cthee Horse, Wind, and Water 

Mills, Gearing, Boilers, $c. 
ass” Ww. —, Northampton, “‘ Superheating steam, &c.”—Dated 2lst 


Theee ap rr are applicable Cieiy 00 marine Ws Oink 
with bestosatal tu tubes, wd’ to boilers of locomotive le steam 
en; Bg aed x at a short 


exact continuation of the a of the boiler. If intended for a 
is chamber is placed in comm ition, . 
poe in the boiler, and on the 
, through which the superheated steam is conveyed 
cylinde: ’ steam en engine. Mounted on the last-mentioned pi 
} en is a tube or cylinder with an orifice at the opening 
space of the boiler, which can be opened and cl at pleasure, and to any 
fe pe extent, by means of a valve fitted with a screw and handle, the 
projecting beyond the top of the boiler. The object of this valve ‘is to 
preend qa ee J steam into the Pi containing the superheated steam, in 
case the process of superheatin ald at any time have been carried too 
= or in case it be thought d rable to use su eated steam mixed with 


steam. In order to prevent the superheating chamber from 
being injured by the heat of the furnace during the time that the steam is 
being first to its required ure, it is filled on or before commencing 


to fire up with water from the boiler thro Ps a pipe, which establishes a 
communication between the lower part of the chamber and the water 
= in the boiler. After this is accomplished, this communication may be 
josed by means of a cock, and w hen steam is observed to be produced, the 
water is allowed to escape from the chamber by a discharge pipe. The 
a considers this arrangement a very important feature in his inven- 
— as, without it, the chamber must in a comparatively short 
become unserviceable, and subject to frequent repairs, For heating 
the ior water of boilers, as above referred I, he uses a heater or chamber 
constructed and placed as above described, b er, and to th with the orifices 
and pipes leading to the steam space in' the boiler, d to e steam cylinders 
of the a. The chamber is pipes on the one 
hand with the feed pump, and on the other with the water-space of the 
ou eS prefers to place these connections at the two opposite ends of 





_. = +e Greenock, “‘ Marine and other steam engines.”—Dated 21st 


This invention relates to surface condensation in marine steam angiuns. 
The invention cannot be described without ref to the 
1007. J. HaRvey, Marylebone-road, London, “Safety valves."—Dated 21st 


, 1860. 
This invention relates to a 
safety ——- for bath and 





a) 


pod construction and arrangement of 

water heating apparatus, which is also 
applicable to to this invention it is proposed 
to apply to the boiler of any oaiaae hot ¥ ed, ap) us a pipe provided 
with a perforated _= metal cap and socket, into which socket is fitted an 
ordinary fusible metal plug; » 80 as to close the pipe hermetically. In the 
event of the free circulation in the pipes becoming stopped by any cause, 
the steam generated in the boiler will, by i the of the 
air confined in the safety pipe, effect the fusion of the metal plug, and 
thereby afford a free vent or escape for the steam and water from the 
apparatus, and so prevent explosions, When applied to ordinary steam 
generators the safety pipe should be fitted to the boiler at any convenient 
part thereof below the water line; or, if fitted to the top of the boiler, it 
should be extended downwards internally, 80 as to dip below the surface of 
the water therein. 


1009. F. Daticny, Paris, “‘ Utilising waste steam.” —Dated 23rd April, 1860. 

In ig out this invention the inventor conducts the waste steam 
from the engine through a pipe which leads to a receiver inclosed in a 
water jacket or casing, on the top of which receiver is a constant shower of 
cold water, which causes a slight condensation of the steam, which is then 
withdrawn by means of a ——— to the engine, which forces it into 
vertical tubes on each side of furnace, where it is subjected to the heat 
of a surrounding cylinder, the effect of which is, that it is forced again into 
the boiler for further use, and preventing, to a a great extent, the possibility 
of any explosion of the boiler.— Not proceeded with. 


1037. G. J. PARKER, Church-street, Stoke Newington, ‘ Raising water and 
other fluids.”— Dated 25th A 1860, 
This invention relates to raising water by the condensation and 
of steam, which the patentee ts into a suitable cylinder or comber, 
and condenses it. This cylinder or chamber then draws the water from 
the well or other low level. When full of water, he again admits the 
— of the steam, | ee — the water by a suitable channel toa 
of the steam employed : the 
cers is then man | “suitable inlet and outlet valves are fitted to 
suction and delivery passages, as also taps or slide valves to regulate 
admission and pressure of the steam. To prevent the condensation of 
pte by contact with cold water, he interposes a piston in the cylinder 
between it and the water, on which’ the pressure of steam acts to expel the 
water from the cylinder or chamber. The same steam will create the 











vacuum either by being admitted on the same or — te side of this piston 
to that of the water, This apparatus is appli to cae sewage and 
other fluid matters. 


1046. + a sea aoek, Neilston, Renfrewshire, ‘‘ Steam boiler furnaces.” — Dated 
pril, 

According to this invention the fire-grate for the evolution of the heat is 
situated _—_ from the boiler, and the fire gases are admitted into the 
upper part of a chamber of spaces, wherein the heat is to be applied to the 
boiler. According to one modification, the chamber constitutes a kind of 
- surrounding the boiler up to within a few inches of the water line, and 

is made of sufficient size, as compared with the outlet passage by the fire 
gases, to insure these being kept for a considerable time in contact with 
the boiler surface, to cause, as it were, an accumulation of heat in the 
chamber. The outlet from the chamber for the fire gases is situated at the 
lowest part of the chamber, and at the — most distant from the furnace, 
so that the gases which issue at it shall be what have become partly cooled 
from having communicated heat to the boiler. The boiler may be of 
various forms.—Not p: with 
1049. J. Wricat, Bridge-strect, Blackfriars, London, “‘ cronies incrusta- 
tion in r8."—A communication.— Dated 26th April, 1860. 
The inventor states that he has found out that the solubility of the 


extremi a piece, and working on a pivot. 
The apparatus — set motion byte mane ofa bundle whi taros att axl 
snd toes he devin whl ae a a 
on r peri other & plane, 
gear into their iy number of strokes of one of 


one wheel acts on 
the other pwd Bn only the iW. (not 
opposite pinion, but simultaneously 
assisting the ascent of the piston.—Not proceeded with, 


1109. T. Smuver, Me ishe” “* Communicating motion to a ship's propeller.” 
Dated 


the cylinder or cylindersfore and aft the 
el with the keel, and in 


the inventor prefers to 
and cause them to work or reci ions ; and he com- 
municates or gives motion to the crank belonging to each engine by means 
of a connecting rod, and he prefers to fit — a short cross shaft, having 
at each end thereof a half crank and mitre or other bevel wheel (gearing as 
described), the inner end of the propeller shaft having fitted upon it a cor- 
responding bevel wheel of the kind, and for the purpose described.—Not 
proceeded with, 

1112. A.‘R. M. NorMAnpy, Odin-lodge, Clapham Park, ‘‘ Steam boilers.” — 

Dated 3rd May, 1860. 

For the purposes of this invention, in place of my | the tubes in the 
boiler, whether large or small, by rivetting, as in large flues, or by ex _ 
ing the ends of the tu as in multitubular boilers, or otherwise 
them, the tubes are each fixed at their ends by means of stuffing bowen, ne 
preference, with a packing of vulcanised india-rubber, but other material 
may be used. The ends of the tubular flues pass through holes in the plates 
in which they are to be fixed, and a recess is produced around each end by 
means of a collar fixed or applied to the plate around the end of the tubular 
flue ; the collar being | enough to receive the packing. Over this a 
gland is fixed by screw bolts, such gland consisting of a ise with a hole 
through it, through which the end of the tubular flue can pass, and it 
presses a metal ring into the colle, so as to compress the packing of vulca- 
nised india-rubber or other material ; or the gland may be made all in one 
piece.—Not proceeded with, 


—————_ 


Crass 2.—TRANSPORT. 
h ating Betas ond Plant, Road-making, Steam yay =a 
"den oad Fittings, Sailing Vessels, Boats, Carriages, Carts, ; 


ness, 
1065. F. Tuongt, Vienna, Austria, “‘ Wooden wheels.”—Dated 27th April, 


This invention consists in bevelling the inner ends of the spokes in such 
manner that, when the inner ends of all the spokes contained in the wheel 
are brought "together, they form a solid and compact body, with a space or 
cir ure in the centre. The inventor inserts in this space, before 
the inner ends of the spokes are brought together, and then ngs them 

her round it, apipe or tube, which he prefers to form slightly tapering 
on the outer surface. On one end of the tube, by preference formed in a 
piece with it, there is a circular disc or plate which, when the tube is in its 
rests nst the inner ends of the spokes: on one side. He then 
lies over the tube a disc of similar size to that before named, and with 
ole yeahs 4 the centre to enable it to be passed down over the tube, 
PA as to enclose the inuer ends of the opdias be between the two discs. Ho 
uses screw bolts, which through some of the spokes, and hold the two 
discs firmly together. e prefers to form the outer ends of the spokes 
with portions of the extreme end cut away, so as to leave a projecting pin, 
and to form an aperture in the felloe to receive the pin, and he does this 
to allow of the ready and repl t of any one or more spokes 
which require to be yeemoved. 
1069. L. A. Fiore, Paris, ‘‘ Blectric break.” —Dated 27th April, 1860. 

This invention cannot be described without reference to } the drawings.— 
Not proceeded with. 

1080. H. J. Barr, Vernon-terrace, Brighton, “‘ Working railway signals.”— 
Dated 28th April, 1860. 

This invention ‘Consists in certain ar of whereby a 

rues train is made to act on an ordinary railway signal, and set it at 
r,” at which it remains until altered by hand, or from which it is 








moved to “‘all clear ” by means of an electro-magnet ig 88 soon as the 
train has reached the next station, or Ao required distance. The invention 
also consists in a method of causing >! to be ‘pmsl bel over or on the 
rail by a ing train, Kon nn bate 3 with being placed at 


passi: 

* danger,” and to be withdrawn as soon as it is t.~ 5 to ‘all clear,”— 

Not proceeded with. 

1084. J. GRANTHAM, Nicholas-lane, London, “ Slips for raising ships and 
vessels.” — Dated 28th April, 1860. 


This invention consists in applying A. —_ wheel and screw to drive the 
main shaft, on which the drum for mo the chain is applied, in substitu- 
tion for spur wheels heretofore inte ai Gican the first mover and the 
main 


1085. G. MasurE, Brussels, “‘ Railway crossings.”—Dated 30th April, 1860. 
This invention relates to a means of constructing and arranging the cross- 
ings of the permanent way, so that there may be no danger of a through 
train being thrown off, or improperly diverted from, the line at points 
where such improved crossings are placed. ith this ey crossing 
the through line is not in ~~ way interfered with or divided, as is now the 
case, in order to enable the flanges of the wheels of the pass 
across the main line, to do which, according to the present system, the rails 
of the line must be divided at different a and thereby weakened, and 


the rails of the 
cross the main 1 
will be raised up — the main line, and 
over the same, This is effected b; 
incline up to the main line, then giving them an inclination in the opposite 
on passing over the main line until they arrive at a proper level. 
1091. E. . Hveurs, Chancery-lane, London, Ay ey! or connecting rails of 
—A —Dated 30th A 

This invention consists in jointing the ends of the rails ‘together without 
splints or fish-joints by forming each end with a tenor or wedge, and also 
with a mortice or groove, the projection on one end of the rail fitting into 
the mortice or groove in the next or following rail. 

1111. J. Bucknw, St. Leonard’s-road, Bromley, and J. Nobu, York-street 

Stepney, “* Screw propellers.” —Dated 3rd May, 1860. 

Le invention consists in a method of settin 

required pitch. The invention cannot be descril 








screw propellers at an 
without selevenee to the 








deposit from sea or calcareous waters d with 
— until yg the density of sea water, and at a "came he of, or 
near! — Fah. nee | become, practically ng, insoluble, and 

n mochentenlty mixed with the water, in which state they may be 


1114. M. Henry, Flet-street, London, ‘‘ Propelling turning and changing 
the pw hf of ~ balloons, and other bodies." —A communication. — 
, Dated 3 a 





blown off in- the usual manner as they fall to the bottom. The i 

makes use of a vessel called a separator, in which the water is purified 

before its admission to the boiler.—Not proceeded with, 

1088. G. T. BousrieLp, Loughborough- -park, Brizton, Surrey, “ Apparatus 
Sor working the valves of steam-engines."—A communication.—Dated 30th 


» i 
This invention consis‘s in so operating the independent cut-off valve of 
marine engines (which, as in common use, is lifted and closed twice in each 
revolution of the ) that, in place of being closed by the motion of 
the cam, it is detached from the lifting motion by means of a stop, which 
disengages the valve from the lifting apparatus at some point between the 
lifting-cam and the valve, when the same is used in combination with a 
plunger or piston attached to the closing valve falling into a vessel (con- 
taining some fluid, liquid, or elastic) so constructed as to retard the fall 
sufficiently to prevent mischief in the closing of the valve by confining the 
fluid at or near the instant of closing in a chamber below the piston or 
plunger. 
1093. J. H. ——. hear h- place, -_ “ Combined direct action 
30th April, 1860. 
ig the valves in ‘such a position that they 
other by the same resisting force, thereby 
doubling the effective area of escape. 
ee 7 a Droylesden, Lancashire, “‘ Metallic pistons.”—Dated 1st 
lay, 
This invention consists in expanding the internal Y-edged ring of metallic 
pane by means of conical, or wedge-formed screws, which pass 
rough the piston — or ‘through the bottom, and act or exert pressure 


ween the piston bi and three or more jections formed upon the 

eco mem pn as ae ring, 80 - by ex and ee it — 
means of such screws, packing ringsjof the m are kept 
tyne coutact with the interior of the cylinder. oe ™ 

1104. W. E. Gener, a ne tag Strand, London, Pg mage Sor 

obtaining '—A communication. — May, 1860. 

It is proposed, b; the tee of this appesaten, to carry out the princi le that 

each square inch the level of the sea shall su: rt, in two _ jlegrees, 


& pressure of about 6 lb., by the annulment of lower degree of pressure, 
pad gn surface remaining under the influence of the entire pres- 
sure, and &@ movement equal to it. To effect this a pair of pumps 
are a Rg constructed similarly to those in ordinary use. These 
ee a nate ot ocustion Biya, with two secaivers, which 
lightly, 3h Te Y.-B oe hich reaches 4K. A 
, a wi 
th a balance beam, being attached thereto thereto each near its opposite 


i 





to th invention it is popend to effect the propulsion of the 
m or other body to be moved by pumping, driving under pressure, or 
forcing a fluid into a tube or channel, or into tubes or channels, connected 
to the ship or other body to be propelled, and so shaped that ‘the fluid in 
its oa to its exit is om, acts, or presses forcibly against the internal 
side of the tube or channel opposite to that ng to the direction 
of discharge, and thereby imparts to the whole tube or channel, and hence 
to the ship or body to which it is attached, motion in a rectilinear direction 
opposite to that in which the fluid is ejected. 





Ciass 3, TASES. 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, ‘Doom. and Dressing Fabrics, §c. 
971. J. Suaw and J. Cook, Accrington, ‘‘ Looms.” —Dated 18th April, 1860. 

According to this invention, instead of the ordinary ented of lifting 
the two under treadles of looms, the patentees connect them together by a 
strap and pulley when the fulcrum is at the front, and by two straps and two 

lleys at ay the fulcrum is at the back, by which means the treadles 
| mm each other, and prevent any weight upon the healds, which are 
thus enabled to work with ease and s' iness, Or they cause the treadles 
to balance each other by es each by a rod or.rods to a double — 
or lever. And also, instead of the a letting-off motion, _ oe 
across the yarn a bar or rod supported by two brackets. The rod 
to-and-fro motion imparted to it by connecting it by one or more rods to 
one or more eccentrics fixed on the crank shaft, so that as the rod moves 
aad wee the yarn is pulled forward, and the yarn beam turned without any 
undue strain. 


81. S. WHEATLEY and A. Miunes, Manchester, ‘‘ Grinding strickle for grind- 
ing the cards on the cylinders of carding engines "—Dated 19th April, 


This invention consists in giving a compound sliding motion - the plate 
or flat surface on which the emery is placed, in order to obtain 
ing point, and grind the sheet cards true with one another. The said d plate 
works in’ grooves, or slides upon another plate also working upon rods or, 
in grooves. * The upper slide has a to-and-fro motion imparted to it in a 
direction parallel the sheets of the cards by means of a cam, eccentric,' 
or other contrivance, and the lower slide to which the board is. 
ttached has a t to-and-fro motion by the of two cams 
or eccentrics yA each end, put in motion by bevel gearing from the 
driving shaft of the of the grinding 


apparatus. The required position 
board and slides being regulated by screws, and afterwards firmly fixed by 








lock nuts. The ved compound causes the emery to 
be changing 


me pean 2 considerable time, and thus grind a sharp 

or a us grind a 

carding point, 

985. J. Daux and H. Caro, Mi 
munication.—Dated 19th A 
This invention consists in 


” Dyeing cotton yarns, dc."—A cor 
1 

taining the ecenar mordaunts and by 
mordaunts and the 


use by the addition of gums, or analogous organic mate: 
solu for the second treatment will necessarily be varied to suit the first, 
and the colour to be produced, and in this they employ alkalies or alkaline 
salts alone or with oxidising materials. 
992. W. ©. Rinmros, 2 Middleton, L -~ * a y or a) ayn a f 
forating cards or paper sor jacqua' 
weaving.” —Dated 20th April, 1 


ding to this i the invent a reading machine of the 











pe po? construction, but dispenses with the p unch-box plates, —~ 
and needles. He 4 the cords through we: pulley Gane, an nts 
them with li between the two boxes. At one end of the ~~ 


machine the cords pass thro a hole in vires bel wires placed in a 
horizontally » hg bevel rack, = ends of the wires being by coane cf cords 
attached to th of the They pass through a 
third nay one and when the card or paper is vequined to cut, the 
cords of e readi machine are pressed onwards, and the straight wires 
raise the pot ay at are not required to perforate—this motion being 
exactly contrary to the method of pressing the cord from the reading 
machines now in use. The repeating machine is also similar to those 
already — but is attached to the reading machine, and constructed so 
as to force the oan petal — upon the grife where the card or paper is 
blank. This differs from those now in use so far 
that the cords of the eating ‘machine are pressed inwards, instead of out- 
wards, to move the punches, =F in the repeating machine the punches 
which are not to perforate are raised, the stationary punches being placed 
in a vertical position in plates, and’ secured by a comb or bar of metal 
whilst the plates are moved upwards by the motion of an eccentric placed 
on horizontal shafts, the — or paper being perforated by one turn of a 
fly-wheel.—Not proceeded with 
we, 5. A. a Rue de Ponceau, Puris, *‘ Bleaching fabrics.” —Dated 
rd April, 
the ob eta = this .—“r” is to do away with numerous mani_ 








One of 

ulations, five only are necersary, and last twenty- 
our a, into ‘drying, and in that short space of time a perfect 
bleachin thout the least deterioration to the substance 


= first and most important of these operations lasts for 
ut six cmsceulive hours, during — without sensible displacement of 
the substance which is al exposed to the action of a boiling lye, 
and the heat of dry steam every hour, the fabric revolves fifty-five nee 
in the lye, and is acted upon during five minutes by the 
return again to the lye, and so on for six consecutive hours. 
is prepared thus:—in 1,000 quarts of soft water 10 Ib. of soft soap are 
dissolved and boiled during a quarter of an hour, and then twenty-five 
quarts of clarified lime water, md from 12 Ib. to 20 Ib. of carbonate of soda 
are added, according to the ‘materials to be bleached; the whole is to be 
boiled halt an hour, and —: lye is fit for the operation, Second operation : 
fabric, 0: , being taken out of pes 2 ee paratus, is 
rinsed in clear water ; it ‘s immersed afterwards in a bath of hiorydine or 
hydrochloric acid acidulated water, in which it is to remain two hours 
Third operation :—The substance or material from the 
rinsed and put in a bath of chioride of lime, very weak, in 
which it . e a about six hours. Fourth operation :—The fabric or 


dry steam 
The lye bath 





substance being taken out of the above bath, is rinsed and placed again in 
the acidulated bath of the second pra et in which it is to remain for 
about ten minut ifth i material is to be taken out of 


the above bath and put into one prepared with soft soap and well clarified 
bran water sufficiently heated, and left for about five minutes, so as to 
expel the smell of the chlorine. The material or substance bleached is 
rinsed in a clear well water, and put to dry, and the process is ended. The 
apparatus employed cannot be described without reference to the drawings. 


1014. G. H. Binxeeck, ee pm buildings, London, “Printing woven or 
other fabrics or tissues.” ean ~ > 1860. 
This invention has for its rol ject impr hi Pp 
for printing woven or other fabrics, such as haw! pieces, Ay ‘coolinness 
a a of woven fabric, or paper, or other tissues in one or more colours. For 
is purpose = framing of the machine has toothed racks mounted 
» capable of adj 


justment,'and upon which a carri is caused to 
travel to and fro by suitable caren the os 


This carriage 
rollers and apparatus for su ying _ with clown and motion is given 
to the printing rollers by toot wheels or pinions fixed on their axes 
taking into the toothed racks fixed on the framing as the is moved 
to and fro across the machine. The carriage is furnished wi aes 
Rr rinting rollers and apparatus for supplying colour thereto, accordin 

e different colours to be printed, one or more of which may be print 

= ——— Each omnes phage ok receives its colourfrom an endless band 
over rollers mounted on th motion being given to one of 
lers by a toothed pinion taking into the toothed wheel on the axes of 
cach printing roller, The colour, as it = received from the colour trough, is 
distributed over the surface of the endless band by a roller resting thereon, 
or by other suitable means, and, after the a operation, the pinions 
are out of gear by ~—— of movable racks with inclines acting to 
raise the axes, so as to lift the endless bands from off the surface of the 
printing rollers, and also to close the apertures to the colour troughs, and 
thus shut off the supply of colour, and arrest the action of the rollers during 
the return movement of the ." Circular or other brushes may be 
applied to the , 80 as to clean the printing rollers during their 
—_ movement, axes of the pntns — are pressed down by 
ited levers which are capable the pressure 
a each to suit the particular colour being printed ; oa ‘the rollers carrying 
the endless bands may also be adjusted by elevating screws under the bear- 
ings of their axes. The material or tissue, whilst being printed, is supported 
= a table, which is raised and lowered by means of the printing apparatus ; 
the carriage, when it arrives at the end of its movement, after the printing 
operation, acts on a lever connected with a rack, which gives motion to an 
eccentric upon which the table rests, so as to lower it in order to pre- 
vent its being acted upon by the printing rollers during the return move- 
ment of the euviage, which again acts a lever upon the racks and 
eccentrics to raise the table into a posi! for the next printing operation. 
The printing table is formed with a groove or grooves to suit frames of 
different dimensions. The shawl piece or other fabric to be printed is 
placed and securely held by gum or other suitable adhesive material upon a 
waxed or other prepared cloth, which is ns pte or carried by an iron or 
other frame, which is caused to slide or travel under the printing apparatus 
by means of racks and pinions, a ratchet or divided wheel and driver being 
employed to give a regulated amount of movement to the frame after each 
rinting, so as to bring a fresh surface under the printing apparatus. By 
th his arrangement of .-y- shawls or other articles may be printed wit 
great accuracy, and printing rollers may be of such a diameter, and 
engraved so as to print a corner or quarter at one operation, When printing 
fabrics or tissues in continuous pieces or lengths, the fabric is secured 
whilst being printed to a waxed or suitably prepared cloth, having eyelet 
holes on nds selvage at equal distances apart, which are placed over 
registering pins carried by the supporting frame or table as it is moved from 
time to time under the printing apparatus. 
1017, E. Hinuam, Baildon, near Leeds, and R R. Witson, Halifax, 
shire, ** Finishing textile fabrics. "— Dated 24th April, 1860. 

This invention relates to that part or process in the finishing of textile 
fabrics known as ‘‘hot pressing,” and in which process, or for which 
purpose, hollow metal plates, heated by steam or other heating media, 
are used, and these improvements consist, Firstly, in making the connec- 
tions for the pipes for the passage or supply of steam, or other heating 
media thereto, telescopical, or with one part to slide within the other, after 
the manner of a cylinder and piston, the one part being connected to the 
supply chamber, and the other to the hollow plates, She piston bein ng 
pon | to slide freely, yet steam-tight within the yarn Bing the piston a 
piston rod being hollow, so that the passes through to the press 

plates. Secondly, in _ the chains for suspending the said press plates 
& links, join wixt connection, so as to fold up as the 

lates are raised, an wae lates are lowered. Thirdly, in suspend- 
ng such plates by oe Prod ions formed on the ends thereof, resting 
betwixt two adjustable inclined arms, guide bars, or bearers attached at 
their top ends to the 4 head on each side, at suitable distance 
their bottom ends being connected by adjusting screws. Fourthly, in con- 
structing such press p! with double lines of passages, running parallel 
with oa other in a serpentine or zig-zag manner throughout the plate, but 
united in one inlet and one outlet. 


1038. J. Mason, jun., Preston, Lancashire, “ Looms."”—Dated 25th April, 
1860. 


This invention relates to a liar construction and arrangement for 
taking off the pressure of the springs from the stop-rod fingers which act 
upon the swell in the shuttle box of an ordinary frog or fast reed loom at 
the time the shuttle is entering and leaving the box, and consists, according 
arrangement, in the employment of a cranked or bent lever, fitted to 
the end of the ordinary stop rod, and provided with’ an “anti-friction ulley 
at its free end, which pulley is operated upon’ at yt pon times by the end 
oe a a carried Be And the framing of the loom, actuated by a suitable 

or taehen Se or on the crank shaft of the loom. The 
effect of 











York- 


to one 


—. to remove the pressure from off the springs of 
the stop-rod fingers which act on the swell, and thereby admit of the shuttle 
entering and leaving the shuttle box without impediment or obstruction of 
any kind. A small’ spring is fitted to each end of the stay which presses 
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Nov. 16 1860. 








tightly against the back of the swell, and is attached so as to be placed 
between the rod finger and the shuttle box, and by pressing gently 
against the swell serves to steady the shuttle when in its box. 


1045. J. CLARK and W. Cross, Glasgow, ‘* Power looms for weaving checks.” — 
Dated Mth April, 1860. ; 
This invention relates to improvements applicable, under suitable modifi- 
cations, to power looms haviug shifting shuttle boxes, worked in connection 
with various kinds of mechanism, comprising a band or series of 
Jacquard cards or plates, or their ivalents, the imp te con- 
siderably reducing the number of such detaiis — for a given pattern ; 
and also to an improvement permitting of the use in check looms of 
shuttles of the kind used in plain weaving looms, The invention cannot 
be described without reference to the drawings. — Not proceeded with. 
1060. W. B. Taytor, Ballymena, Ireland, “ Looms.” —Dated 27th April, 1860. 
The object of this invention is to strike the weft into the cloth with a 
blow similar to that produced in weaving by hand, thereby relieving the 
warp from the injurious strain consequent on the usual mode of working 
the lay or batten. In performing this invention the inventor dispenses 
with the crank shaft, and to each lay sword a spring is attached ; the lay is 
drawn back by wipes or ts fixed on @ cross shaft, and as soon as the 
wiper releases the lay it is at liberty to be drawn forward, so as to strike 
home the weft by the springs above referred to : the blow thus given can be 
regulated by adjustable spring buffers attached to the breast bean, or to the 
loom sides, or by other suitable agents. The picking motion must be 
= to suit the abovemode of working the lay or batten.—Not proceeded 





1063. J. Nicuous, Pendleton, ‘‘ Looms.”—Dated 
This invention relates to certain arrang for stopping 
the loom when the shuttle is not properly boxed, or when it happens to be 
on the wrong side. In one arrangement the stop rod and frog are dispensed 
with, and at each side of the loom a stop is employed, independent of each 
other, so that the loom may be stopped if the shuttle does not enter its 
proper bax, whether the swell on the opposite side be moved or not. In 
another arrang t the patentee makes the stops independent of each 
other by employing a stop rod composed of two parts, and acting on each 
part at its own side only. And also when frogs are used he connects them 
with the tappet or second motion shaft in such a manner that, when the 
shuttle is at the right hand side of the loom, the frog will be moved out of 
the way on the left side, and vice versa. 
064. J. Butnovan, New Accrington, Lancashire, “ Looms.”—Dated 27th 
April, 1860. 
This invention cannot be described without reference to the drawings. 


1070, T. Sipuey, Ashton-under-Lyne, ‘* Looms." —Dated 27th April, 1860. _ 

These improvements relate, First, to the “ weit fork” of weft stopping 
motions. Hitherto “ weft forks” have been balanced on a ra passing 
through a hole in the “fork,” which hole enlarges by use, and allows the 
fork to vibrate sideways, to such extent as to be frequently caught by the 
grid,” and broken. The improvement consists in suspending the “ fork” 
on cone centres, one or both of which are adjustable by a screw, which may 
be prevented from becoming loose by lock nuts; by these arrangements the 
* fork” can be more delicately balanced than by the common method, and 
by the same means the objection above referred to is removed. Secondly, 
the improvements relate to self-ac.ing “temples,” and to that class of 
temples” formed by two short spiked or toothed rollers carried by a 
bracket, one pair of spiked toothed rollers being on one side, and another 
pair on the other side of the cloth. These rollers have hitherto been used 
parallel to each other and to the face of the reed, By the vibration or 
movement of the cloth as it is woven, its edges become gradually with- 
drawn from the spiked or toothed rollers, so that the cloth is not stretched 
to the full width, and the weaver at intervals has to cvrrect this defective 
action on the part of the “temples.” The object of this part of the inven- 
tion is to remedy this defective action wholly or partly, aud the improve- 
ment consists in placing the axis of the rollers nearest the ‘reed ” at an in- 
clivation to the face of the reed, the outside end of the rollers being nearest 
the ‘* reed,” the other rollers remaining in the ordinary position with their 
axes parallel to the face of the reed. This inclination of the rollers nearest 
the reed tends to widen the cloth to such extent as will counteract the 
tendency in the opposite direction above mentioned, Thirdly, the im- 
provements relate to the “picking motion,” and to arrangements for 

ducing the ion of the “pickers” against their spindle bearings, 
and for retaining the lubricating matter upon the spindles, and imparting it 
to the pickers so as to make them work freely ; and the improvement con- 
sists in srebring strips of woollen fabric, or other similar material, which 
are made up in the form of a cylindrical roll, and kept together by hoops 
of leather, or other similar material. The edges of the strips of fabric come 
— the picker, and act as a “buffer,” and also retain and give off the 
oil a8 required.— Not procecded with. 

1074. J. Sipgsorrom, Broadbottom, near Mottram, ‘‘ Looms.”"—Dated 28th 
April, 1860. 

This invention consists, First, in constructing tappets for working the 
treadles or levers of the shedding motion with grooves ; these grooves can 
be made of the required shape to open and close the shed, and to give any 
amount of dwell when the shed is open to alluw the shuttle to pass. 
Secondly, in certain improved binati of hinery for picking or 
throwing the shuttle from one side of the loom to the other. The pickers 
are connected to a sliding rod or rods passing through, under, or at one 
side of the lay, and this rod or rods is or are moved laterally by means of 
inclined surfaces connected to the lay coming in contact with the fixed 
pieces, or by other suitable machinery. By this means the picking slocks 
are dispensed with. Thirdly, iu an improved arrangement of parts for pre- 
venting the injurious strain on the warp when the shed is being opened and 
closed. The warp on leaving the warp beam is taken between two rods or 
rails which are tightened together by a cam on the crank shaft, or other 
convenient part of the loom; the tightening together of the rods or rails 
is effected when the sted is partly open ; and when the w i ed be- 


27th April, 1860. 
ts of hani 














is secur 
tween them they are drawn towards the healds, thereby relieving the warp 
and the healds from any injurious strain.— Not proceeded with. 


1083. H. Rawson, Leicester, ‘* Combing wool, &c."—Dated 28th April, 1860, 

These improvements relate to a previous patent dated 20th April, 1859 
(No. 996). One improvement consists in the application of a comb placed 
above the comb of the feeding apparatus, through and amongst the teeth 
of which the wool or other fibre is drawn when the feeding apparatus is 
moved back from the comb with which the feeding apparatus works. The 
object of this upper comb is to bring or move the wool or other fibres 
forward in place of the rollers described in the specification of the patent 
above referred to, The upper comb has the points of its teeth downwards, 
in such manner that, when the apparatus lifts the wool or other fibres out 
of the comb teeth of the feeding apparatus, the fibres may be lifted into or 
amongst the teeth of the upper comb, so that, when that comb is moved in 
a horizontal direction, it may carry forward the projecting ends or fringes 
of the slivers, so as to place the fibres over the teeth of the comb with 
which the feeding apparatus is working ; the forward ends of the slivers 
are then pressed from out of the teeth of the upper comb invo and amongst 
the teeth of the comb of the feeding apparatus, as well as into and amongst 
the teeth of the comb working with the feeding apparatus, as described 
in the specification of the former patent. 

1122. E. Farpon, Stockport, and L. Lex, Manches'er, ‘‘ Finishing woven 

* fabrics.” — bth May, 1800. 

This invention is particularly applicable to the imparting of a lustrous 
or brilliant appearance to fabrics woven of spun silk, or silk waste, in 
order to make such fabrics resemble fabrics woven of net, or organzine and 
train silk, In performing the invention the fabric is woven by hand or 
power, and singed to remove any loose fibres in the usual manner, then 
dyed if requisite, and stiffened with any known or usual mate: iala; the 
fabrics are then subjected to the action of stampers or beetles, :imilar to 
those used in beetling cotton or linen fabrics, and by this means the requi- 
site lustre is imparted to the spun silk or silk waste fabrics. 

1124, J. Grimonp, Dundee, ** Weaving.” — Dated 5th May, 1860. 

This invention cannot be described without reference to the drawings. 

1127. A. and J, TwespaLn, Healy-hall, neav Rochdale, and 8. Tayuor, Rock- 
dale, ** Fmaprovements in (emples sor looms, and in indicating the number 
of picks made in such machinery for a given length of cloth.” —D ited 5th 
May, 1860, 

This improved temple is on the self-acting principle. That portion of the 
apparatus which takes hold of the cloth consists of a series of spikes, 
arran, in a circular form, and mounted upou a revolving dise, the surface 
of which, next to the cloth, is of a conical form. This apparatus is mounted 
at an —- to the cloth, and is carried by an arm extending from an axis to 
which a lever is attached, which lever, upon the slay advancing towards it, 
is struck so as to cause the series of spikes to turn outward bodily upon the 
axis; but, when the slay retreats from this lever, then the temple is at 
liberty to be drawn outward by the tension of the cloth. The series of 
spikes are mounted so that the angle thereof may be varied, and, excepting 
at that part where they are intended to act upon the cloth, they travel 
within a plate which covers them. The revolutiuns of the series of spikes 
necessarily represent the quantity of cloth that is woven, and the aforesaid 
vibrations of the slay represent the number of picks. ‘To these the 
inventors connect ordinary wheel work, and a dial, so that the number 
pA picks made to the iuch may at any time be ascertained. - Not proceeded 
with, 


1133. J. A. E\senstucn, Chewnitz, Sarony, ‘‘ Knitting machinery.”— Dated 











7th May, 1800. 

This invention consists in a new arrang t, li fer described, of the 
needles in knitting frames, whereby cylindrical fashioned, or narrowed 
arrowed paste. Tap fetanioe ornnoes tee poke of neodin esos paint 

; ar two sets of needles on 
to each other, and places the needles inwards ; thon a eet one 
two rows of needles first tioned he arranges two other rows of needles, 
which he terms the fashioning needles, and which are also inwards ; 





these four rows of needles form a paralielogram or four-sided figure. The 
fashioning is ing the fashioning needles to move to and fro, 


combustion in the fire ; a channel or channels are also provided which lead 
from this hollow hearth to the flue just ahove the grute, where the emission 
of the warm air is by @ suitable valve or other r. The 





effected by causing ¢ 
and between the two first-mentioned rows of needles, by any suitable 
means. iy commences always to prod ti t 
part of the fabric first. The invention also consists in 
the fashioning to take place by the action of the same power as that 
employed to work the machinery to produce the knitted fabric. So long 
as parallelogram remains undisturbed, a perfectly cylindrical fabric will 
<0 sees, but when a fashioned fabric is to be made, the fashionin 
guiding apparatus comes into play. He first sets out upon @ pattern whee 
the precise pattern of the stocking or other fashioned article to be made, 
and causes this wheel to rotate with the working of the knitting machi- 
nery ; pegs or projections on the patteru wheel come against and press 


© Natr 


a method of causing 


also enclose the front part of the ash receiver, to prevent the 

fulpburous exhalation, and in order to the supplying of 
warmed air to the fire. e Second part of the invention refers to forming 
chimney bars to fireplaces to sustain the arch of a Y-form in transverse 
section, thereby enabling the grate or stove to be pl immediately under 
the front of the wall, the back slope of the bar conducting the smoke back 
towards the flue, and offering no obstruction to it, as is the case with brick 
built on the flat bar. This may be hollow, and of plate iron. They 
form stoves in the bottoms of fire gratings in order to economise fuel, and 
in the back part, just above the fire, they form openings (it may be like 


° 
escape of ash or 





fi LAR a ratchet wheel which, through cranks and other hanical con- 

vances, acts upon both sets of the fashioning needles, causes them to 
recede from each other to produce the fashioning, according to the pattern 
set out upon the pattern wheel. He does not limit himself to this method 
of causing the to-and-fro motion of the fashioning needles, as it may be 
effected in other ways, 


Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windl Implement: 
Mills, &c. 


1079. W. H. Samson, Le Vol Farm, St. Brelade's Bay, Jersey, ‘‘ Apparatus 
Sor the cultivation of the soil.” —Dated 28th April, 1869. 

This invention relates to a machine or apparatus that can be so arranged 
as to perform the several and successive processes of paring, scarifying, 
and ploughing the soil, or other processes that may be required in the culti- 
vation of land, by simply changing the imp! ts with which the same is 
accomplished. This is effected in the following manner :—A frame made of 
wrought-iron, steel, or other suitable metal or material, is supported by 
wheels. To this frame are attached the certain implements for the different 
processes for paring and preparing the ground ; a series of paring shares 
or tines are attached thereto, arranged diagonally to the direction of 
motion, and immediately behind the suid paring shares or tines are discs to 
which are attached pronged forks, or sing!e tines (as may be found prefer- 
able for tearing and scattering the ground), which are fixed_on a shaft, to 
which motion is imparted by the rolling of the wheels supporting the 
frame ; and by an arrangement of screws or levers the frame, and, conse- 
quently, the implemeats attached thereto, may be raised or lowered accord- 
ingly as may be required for the nature of the soil or ground, The shaft 
carrying the pronged discs may be removed from the frame, and also the 
paring shares or tines, and a combined plough-share and mould-board 
attached to a stem or stems in the place of the paring shares or tines, or 
any other suitable implement, as may be required. To the same frame can 
also be fixed a rake or harrow, and by placing it more or less diagonally to 
the direction of motion, the distance between the furrows will be greater 
or less accordingly. To facilitate the turning of the machine, a ratchet, or 
other similar contrivance, controlled by a spring, is attached to the axle of 
the hind wheels. 

1092. J. Lansiey, Brown Candover, Hampshire, *‘ Harrows.”—Dated 30th 
April, 1860. 
« This invention relates to a peculiar construction and arrangement of 
harrow,{whereby great lightness and economy of construction are obtaincd. 
According to this invention it is proposed to make the whole of the parts 
of the harrow of wrought-iron ; the beams, in place of being of a zig-zag 
form, are slightly curved in plan, similar to the beams of ordinary wooden 
harrows, and each harrow of the set is connected to the other by a tubular 
bar or rider, which is coupled at each eud by links to the centre portion of 
the top of the harrow, thus keeping the several harrows well together. The 
teeth of the harrow are each bolted to the sides of the beams by long bolts 
passing tareugs the several beams and through the heads of the teeth ; 
tubular stretchers of wrought-iron being passed on to the bolts and inter- 
between the beams, so as to keep them the proper width apart, the 
whole being tightened up by nuts outside the harrow. The draught is applied 
to the front corner of each harrow, a suitable notched draught iron being 
bolted to each harrow for connecting it to the whipple tree.—Not pro- 
ceeded with. 
1113. G. E. Toomer, Hoaden-house, Ash, Sandwich, ‘‘ Plough.” — Dated 3rd 


, Flour 








May, 1860. 

The object of this invention is to improve the construction of Kentish 
twin wrist or twin rise ploughs. To this end the inventor makes the whole 
plough of iron. The beam and handles are formed of wrought-iron, and to 
the beam is attached a cast-iron frame which carries the sole plate. This 
sole _— is made tubular, the roof of the tube being cast in one piece with 
the frame, and having attached to it vertical wrought-iron or steel forming 
the sides, while to these a drilled bottom plate is made, capable of easy 

1 repl t when worn, and it is dovetailed at the fore part 
into the “ buck,” which forms a socket for theshare. This buck is provided 
with a lug at its upper part to receive a screw bolt, which firmly secures it 
to the tubular sole plate. The share is fixed to the back in the ordinary 
manner of securing shares. The breast is fixed to the frame by dowel pins. 
The rise or mould-board slides into the tubular sole plate at the fore part, 
and is retained in position by an oval steel spring pin which snaps into 
place, and at the heel it is attached to a notched standard by a compound 








tal fret work) through which part of the smoke and heat passes. 
A regulating plate is hing behind these fretwork openings, the holes in 
which coincide with the solid parts of the stove back, thus, by moving the 
plate closer to or further from the fretted back, it affords more or less 
assage. They also form and fit the passage or register in the top of stoves 
like manner. The improvements in flues relate to the introduction of an 
iron plate or other material immediately above the fireplace or stove, which 
reduces the flue or chimney at once to the proper size, and in’ uces an 
inverted cone therein; by lowering or raising this cone by a suitable lever, 
or otherwise, the draught may be regulated as desired.— Not proceeded with. 


Ciass 6.—FIRKE-ARMS. 


Including Guns, Swords, Can Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 
1020. H. J. Morgan, Gloucester-terrace, Hyde Park, London, ** Rockets."—~ 
Dated 24th April, 1860. 

The object of this invention is to construct the cases of rockets in such 
manner that they may be caused to rotate by being discharged from rifled 
or spirally bored guns. For these purposes, the metal case of a rocket at 
its after end is formed with a passage, as heretofore, when using a stick, and 
the charge of the rocket may be arranged to be fired immediately it is dis- 
charged from a gun, or the tiwe of firing the charge of the rocket may be 
delayed, by the employment of a suitable fuze, till the rocket has completed 
a portion of its flight. And in order that a rocket may be caused to rotate 
when discharged from a rifled or spirally bored gun, its external surface is 
either made with a band or bands of soft metal, or the exterior of the case 
of the rocket or parts thereof is made to correspond in form to the bore of 
ee peahy bored gun from which it is intended to be fired.— Not proceeded 
with, 


1056. W. J. Harvey, Exeter, “ Improvements in the manufacture of breech- 
ye Jire-arms, also in cartridges applicable for the same.”—Dated 26th 
April, 1860. 

Tn constructing breech-loading fire-arms according to this invention, the 


| barrel is connected to the fore part of the stock or frame, which is made 


in one piece of iron or steel with the breech end or body, in such manner 
that it can be moved backwards and forwards to and from the breech plate, 
so as to open and close the breech end of the barrel, the barrel being formed 
with a projection on its under side which slides in a dovetailed guide in the 
fore t of the stock or frame. This to-and-fro motion is given to the 
barrel by means of a lever hinged at its end nearest the muzzle to the 
under side of the fore part of the stock. To this lever, at a point inter- 
mediate of its length, is connected one end of a link, which extends back- 
wards towards the breech, and is connected at its other end to the 
projection on the under side of the barrel, a slot being formed in the fore 
pore of the stock, through which the link passes ; by this means, when the 
ever is turned on its axis, the barrel is moved to or from the breech-plate. 
When the breech end of the barrel is against the breech-plate, the lever 
lies within a groove in the under side of the stock ; and at the other end of 
the lever, to that which is hinged to the stock, the lever is curved, so as to 
project from the stock, in order that the lever may readily be taken hold 
of to move the barrels forward. The breech end of the barrel is held in 
position ry: the breech plate by means of a catch turning on a centre 
at the end of the straight portion of the lever, being pressed by a spring 
into a notched recess in the projection on the under side of the barrel ; this 
catch is fitted through a slot in the fore part of the guard, and is provided 
with a handle curved in a similar manner to the end of the lever, and when 
the catch is pressed in its place to secure the barrel, the end of the curved 
handle passes through a slot in the under part of the guard, and is suitably 
formed to catch and bear against the inside of the guard; and in order to 
move the barrel from the breech plate to load the piece, the catch is with- 
drawn from the notch in the under side of the barrel by pressing back its 
curved handle, and the lever is then turned on its centre, by which the 
barrel is moved forward a sufficient distance to allow of a fresh charge 
being insertei. In forming cartridges with metallic cases according to this 
invention, in place of the tube taining the fulminating compound being 
made to project from the exterior of the case, it is contained within the 
case, and is exploded by the hammer of the fire-arm being provided with a 
projecting pin, which, when the piece is fired, enters a short distance into 
the tube and explodes the cartridge. This pin also serves to hold back the 
empty case of the cartridge after the piece has been exploded, when the 
barrel is moved forward in order to re-load the piece. 
1066. J. Lonny, Brighton, Susser, ‘‘Gunpowder."—A communication.— 
Dated 27th April, 1860. 





fact 








slotted bar, which contects it with an adjustable lug on the notched bar. 
By this means the vertical and lateral adjustment of the mould-board is 
secured to suit the width and depth of the furrow. The connection of the 
compound bar with the mould-board and the lug on the standard is such 
that the mould board may be instantly unshipped to allow of its being 
attached to the opposite side of the plough. The coulter passes through a 
slot in the beam, and is embraced in front by a forked rod, fitted witha 
screw and adjusting nut for regulating, with the aid of an adjustable chain 
porces from the beam, the angle of inclination of the coulter forwards. 
ts lateral adjustment is effected by side and front screws. The axle of the 
steering wheels carries a standard which is fitted with a screw, into which 
the fore end of the plough beam is inserted. The collar moves up and 
down between guides in the standard and the draught-head—which is also 
carried by the standard—is adjustable vertically thereon to suit the draught 
to the height of any horse or depth of tillage, and it is secured in its 
position by the regulating screws.— Not proceed.d with. 
1119. T, Heatusy, High Hatton, Shawbury, and W. Pappock, Shrewsbury, 
** Threshing machines.” —Dated 4th May, 1860. 
This invention cannot be described without reference to the drawings. 


Crass 6.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 

1089. H. T. Green, Moreton, and 8S. B. Wrient, Parkfeds, Barlaston, 
Staffordshire, ‘* Machinery for the manufacture of plain and ornamented 
bricks, slabs, tiles, and quarries.” —Dated 30th April, 1860. 

The invention consists, under one modification, of a revolving screen 
with a self-adjusting or elastic roll squeezer to feed the clay into a pug mill, 
as heretofore used, and of a combination of two, three, or more such 
pug milis, by means of which two, three, or more streams of clay are 
delivered into a chamber with adjustable partitions or tongues, the 
bottom of which is by preference composed of revolving rolls (such as have 
been heretofore used in working clay), which, earrying the clays past \the 
tongues, forms them into sheets of the thickness of the space between the 
tongues and the surface of the rolls ; these streams of clay are then carried 
between the jaws of the rolls, and squeezed together and united into one 
compact stream. If bricks are required, the clays are propelled by the rolls, 
as in other brick machines working by rolls, through a die of peculiar con- 
struction. The front of the die is bolted to the back part, which is held up 
to the rolls by two bolts from the frame, so as to be self-adjusting between 
the rolls, and bear equally bard on both of them, The scrapers, which are 
preferred to be curved to cover the middle of the rolls more than the ends, 
are held from bulgmy outwards, and causing undue friction on the rolls, by 
ties of metal rivetted into both (across the opening), the same being of a 
dagger section to offer as little resistance as may be. fhe ends of the back 
part of the die protrude further than the scrapers (fitting closely the con- 


tour of the rolls) to the vertical centre of the rolls. The peculiarity of the | 


interior of the die consists in having such differing angles of resistance, or 

of angles of permission of egress to the clay, as shall cause an equal com- 

pression to the issuing clay. 

1096. J. TayLor, Artillery-lane, Bishopsgate-street, London, “ Appdratus for 
preventing @ downward draught of air in chimneys, and for causing the 
smoke to ascend; applicable also Jor the purposes of veutilation.”—Dated 
let May, 1860. 

This invention consists of an apparatus composed of two or more tubes 
or pipes placed over and around each other so as to leave a space around 
and between each ; or it may be applied to an ordinary chimney pot. The 
intention is to create a draught or current of air around the chimney pot or 
central tube or conduit for air or smoke, and by these means to cause an up- 
ward draught through the said tube or conduit ; the aforesaid tubes, pipes, 
or conduits may, be of any desired shape and height, and may be formed of 
different length‘ The second tube may be shorter than the first, the third 


shorter than th4 second, and so on, according to the number employed, the 
bottom of Pach tube or conduit being fixed several inches above its 
inner adjoining} tube or conduit, forming as it were steps ; the bottom of 


is to be fitted with an adjustable sliding piece for regulating the quan- 
tity of air passigg between the space of each tube.—Not proceeded with. 
1125. W. Dgsuey, Bxreter-place, and J. PERREN, Wallon-street, Chelsea, ‘‘ Fire- 
places and frues.”— Dated 5th May, 1860. 
of this invention relates to a raised hollow hearth of metal, 
or other good Gonducting material, into which air is allowed to pass from 
any external séurce, where it becomes , and passes thence to assist 








P , as now ed, is posed of saltpetre, charcoal, and 
sulphur, and water is used to moisten and form these ingredients into 
paste or cakes. The proportions of the saltpetre, charcoal, and sulphur 
vary according to the nature of the particular gunpowder to be produced. 
Now, this invention consists in diminishing the quantity of saltpetre by 
about 4 per cent. more or less, and in the employment of alcohol, or spirit 
mixed with the water, for i ing the positi Colouring matter 
may be added to the spirit as a protection against its being imbibed.—Not 
proceeded with, 

1068. W. E. Newton, Chancery-lane, London, “ Ordnance and jsire-arms.”— 
A communicatio».— Dated 27th April, 1860. 

This invention consists, First, in applying to a piece of ordnance or a 
fire-arm a sliding plunger-like breech pin, which is operated in a peculiar 
manner, and provides for the loading at the breech ; a sliding plunger-like 
bolt is made to work within the said breech pin, and constitute a hammer 
for the explosion of the charge. The invention also consists in a certain 
improved mode of mounting a piece of ordnance in its carriage, and pro- 
viding for its elevation. And it further consists in an improved construc- 
tion of wrought-iron wheels for gun carriages, The invention cannot be 
described without reference to the drawings. b 4 
1078. Loan Berwick, Attingham Hull, Shropshire, ‘‘ Rijling jire-arms.”— 

Dated 28th April, 1860. 

This invention relates to an improved system or mode of rifling the 
barrels of such fire-arms as are intended for el ted, expanding, or soft 
metal bullets, whereby fouling and consequent difficulty of loading (unless 
using a projectile of such a comparatively small diameter as to impair the 
accuracy of shooting) is entirely prevented. According to this invention— 
which is applicable to existing rifles of the ordinary grooving, and to the rifling 
of new barrels—it is proposed to cut a suppl 'y or additional groove or 

rooves in each of the bearings or lands between the ordinary rifle grooves. 
These supplementary or additional grooves may be cut from the breech end 
of the barrel by the usual or other machinery ; they are made deepest at 
the breech, and gradually diminish in depth as they proceed, until they die 
off into the original bore of the gun, or surface of the bearing or land, at a 
point the position of which may vary according to the length of the barrel. 
1095. F. Preston, Manchester, ‘* Impr ts in breech-loading flre-arms 

and in projectiles.” —D ited 1st May, 1860. ‘ 

This invention has reference to a previous patent dated 15th April, 1856 
(No. 895). This First part of the present invention consists in making the 
handle by which the screw piece is turned partly round, of suck a shape 
that the hammer of the trigger cannot fall on the nipple until the breech is 
closed, thereby preventing the discharge of the fire-arm until the breech is 
secured. The Second part of the invention consists in the application of 
un intermediate breech piece or disc valve in which is a hole for the 
cartridge to pass through, and which fits between the end of the barrel and 
the screwed plug ; this intermediate breech piece or valve is turned partly 
round by a lever passing through a segmental slot in the barrel, or by a 
handle fitting on a spindle projecting from the intermediate breech piece 
or valve, and through a hole in the screwed plug, which must also have a 
hole for the passage of the cartridge. The Third part of the invention con- 
sists in securing the ram-rod or plunger by which the cartridge is pushed 
into the breech of the barrel by means of a locking ring placed between 
the end of the barrel and the screwed plug; this locking ring Is turned 
partly round by a lever or handle iu either of the manners above described, 
and it is provided with a segmental slot, one part of which is large enough 
to allow the cartridge and the end of the ram-rod to pass into the end of 
the barrel, and the other part is smaller to fit in a groove or recesses in the 

















ram-rod. ‘The first part of this invention is also applicable to the second 
and third parts. The improvements in projectiles consist in making them 
i or vanes united at the axis, so that, when pn de ‘ged 


with spiral wings 4 > 
from the fire-arm, the resistance of the air causes them to rotate as in 
certain projectiles now known; the front end of each wing or vane is, or 
may be, made sharp, and the wings or vaues may be tapered. Or the pro- 
jectile consists of a tube open at both ends with a spiral vane or diaphragm 
extending the whole or a portion of its length; these improved projectiles 
are intended to be used in smooth bored fire-arms or ordnance, and a loose 
disc or wad of hard wood or other substance must be introduced between 
the powder and the end of the projectile to form a pi:ton by which the 
projectile is propelled. The improved shells are made of a hollow cylinder 
or cone with external open Wings or vanes as before described. Tue im- 














6 eeretenbeee. 
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. J. H. Wasa, Kensington, “‘ An improvement in breech-loading jfire- 
wt in reste to be employed therewith.” —Dated lat May, 1869. 

In carrying out the first part of this invention the inventor constructs a 
chamber of iron or steel in the shape of a mortar with solid trunnions 
(vertical by preference) and with its fore end terminating in an expanded 
form constituting about four-fifths of a circle. This chamber is of a 
sufficient capacity to take the whole charge, and is strongly connected to 
the barrel by a frame (also of iron or steel) which admits the trunnions to 
work in corresponding holes. The upper part of this framework is screwed 
to the barrel, and fixed to the lower part by a “hat” at the breech end, 
and by one or two loops and slides at the fore end. By this arrangement a 

rfectly strong connection of the chamber with the barrel is eff. cted, 
which yet admits of the two being very readily separated and cleaned. A 
secure provision against the escape of gas is obtained by the extensive 
ground segmental surface on the chamber and within the enclosing frame- 
work. When the chamber is to be loaded, its breech end is turned sideways (or 
downwards, if so arranged) when its mouth becomes exposed at the reverse 
side (or at the top as the case may be) through a corresponding opening in 
the framework, and thus the charge is introduced. In carrying out the 
second part of the invention, he straps or otherwise attaches to the left fore 
arm of the person shooting a kind of cradle. having a cap for the elbow to 
rest in, and to this cap is secured a rod or rest, the lower end of which 1s 
furnished with a hook or pin which is placed in an eye or socket attached to 
the belt or dress about level with the hip joint, so as to form a steady rest 
for the left arm when shooting.—Not proceeded with. 

1128, J. D. DovGanL, Glasgow, ** Breech-loading jire-arms.”—Dated Tth May, 
1869 


In the class of arm to which these improvements are more particularly 
applicable, the barrel or barrels in opening the breech are made to hinge 
upon a joint, so as to throw up and expose their breech ends which, when 
closed, abut against the break-off or false breech. In forming the hinge 
according to this invention the hinge pin is made eccentric at the part 
fitting the half socket in the lug by which the barrels are held. The hinge 
pin is made capable of being turned by means of an external handle, and, 
when so turned, its eccentricity causes a slight longitudinal movement to 
be imparted to the barrels. This longitudinal movement is made So as to 
securely lock the barrels with their breeches hard up against the false 
breech and held from rising up. 

1131. M. J. Ropgrts, Crickhowell, Brecon, “‘ Breech-loading fire-arias.”— 
Dated 7th May, 1860. 

This invention consists in fitting ordnance and small arms with a covered 
plug, constructed as hereafter explained, which enters into a groove or 

rooves formed for its reception in or towards the rear end of the arm, 
The direction of the curve when the plug is in the fire-arm is backward 
towards the rear end thereof. The inventor bores out from that part of 
the face and the body of the plug which, when in its place in the arm, 
comes in a line with the bore of the gun, a chamber of the same or about 
the sume diameter as that of the bore, leaving sufficient of the body of the 
plug at the back of the chamber to resist the explosion of the charge, which 
is inserted in the chamber when the plug is raised for the purpose of load- 
ing ; or the resistance to the discharge at the rear may be made to depend 
upon the thickness of the gun itself. This improved plug is at the same 
time the charge holder and the breech closer, In loading at the breech he 
raises the plug until the opening of the chamber is outside the gun, and 
into the chamver he then puts the charge —Not proceeded with, 





CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensiis, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


1072. J. V. Scarsoroven and D. M‘Miuan, Belfast, “ Boots, shoes, and 
clogs.” —Dated 27th April, 1860. 

This invention relates, in the First place, to the manufacture of ordinary 
boots and shoes, as well as clogs, with wooden soles, arranged, and con- 
structed in such manner as to possess the same amount of elasticity and 
ease in bending as those made wholly of leather. Under oneJmodification, 
or mode of manufacture, a wooden sole and heel are made of suitable light 
wood, prefereuce being given to the wood of the sycamore tree, or that of 
the mountain ash, This wooden sole is shaped to the required figure to suit 
the tread of the foot, and is made more or less thick, according to the 
particular purpose for which it is intended. A right-angled groove is 
formed completely round the upper part of the sole ; this groove is intended 
to admit of the edge of the upper leather, and the welt being fastened to 
the wood. At the waist of the sole, or that part between the tread and the 
heel, a transverse groove is made through the upper part of the wood. The 
part thus cut is about 1 in. in width, and extends downwards to the depth 
of the marginal groove, the edges of the groove being bevelled inwards from 
the upper su:face of the wood, In the centre of the space thus formed, a 
vertical -aw cut is made partly through the wood of the sole, so that the 
front and back parts are now connected only by the uncut portion. The 
broad transverse groove is coated with a solution of gutta-percha, and when 
the coating is dry, the groove is filled up with a piece of softened gutta- 

ercha, which is pressed down into the groove, and under its overhanging 

Pevelled edges, so as to be level with the upper surface of the wood. To 

cause the gutta-percha to adhere well, the surface of the wood is roughened, 

and the gutta-percha is further secured to the sole by means of nails, screws, 
or rivets, That portion of the upper which comes opposite the joint is 
roughened by means of a rasp, and coated with gutta-percha solution so as 
to adhere to the gutta-percha joint. The upper, after being “ crimped” 
on to the last, is taken off and tacked round the marginal groove of the 
sole; a welt previously coated with solution is then nailed to the sole 
and upper; the welt is cut sufficiently wide to admit of this being 
turned down over the nails, so as to form a “ ram” or welt similar to a 
leather shoe. ‘The face of the welt is then se: with an iron, and the edge of 
the sole is blackened, as well as the heei, and burnished like an ordinary 
boot. The sole is now cut through at the unsevered part of the joint, 
which imparts to the boot the same ease in binding the foot and elasticity 
of tread as an ordinary leather sole, combined with superior lightness. — Not 

‘proceeded with. 

1072. T. Moungux, Manchester, ‘‘ Pianofortes.”—Dated 27th April, 1860, 

This invention consists in the application to upright pianofortes of certain 
improved grand double escapement actions, which are of great simplicity, 
and, when properly regulated, are incapable of blocking ; they also secure 
a firm and elastic touch, a perfect repeat, and the greatest variety of tone 
the instrument is capable of giving. The invention cannot be described 
without reference to the drawings. 

1108. J. GarpNER, Eversholt-street, London, ‘‘ Metallic bedstcads.”—Dated 3rd 
Muy, 1860. 

This favention consists in constructing the side frames each of four flat 
plates of metal which, themselves, are united by hinges. The hinges are 

laved equidistant, or thereabouts, between the legs or supports for the 

head and central legs or supports at one end, and between the central 
supports and the feet or supports for the lower end of the bedstead on the 
other. A plain unhinged band or plate of metal extends across the foot of 
the bedstead from side frame to side frame. In order to support the trans- 
verse laths, the patentee employs on each side of the bedstead two lengths 
of angle iron; these rest upon the side frames, and the two lengths are 
hinged together in such manner as to allow of the two lengths of angle 
iron (one on each side), together with the laths carried by them, to be 
raised and supported at an angle against or upon the head of the bedstead, 
For supporting the longitudinal laths he makes use of angle iron across the 
head and foot, and of other angle irons supported transversely across the 
bedstead at or about the middle; the longitudinal laths are each in two 
lengths. The bedstead may be used as a couch and as a chair by folding in 
the side frames near the head, and by doubling over the angle iron carriers 
for the laths. For easy stowage both side frames are folded inwards at two 
parts, and the lath carriers with their laths are folded over each other. 

1116. G. Davigs, Serle-strect, Lincoln's inn-fislds, London, “ Improvements 
in the manufacture of boots, shoes, and other coverings for the jeet, and in 
apparatus connected with such manufacture."—A communication.—Duted 
3d May, 186°. 

This fuvention has reference to the use of metallic pegs, pins, or rivets 
grooved in a circumferential direction, in the manufacture of boots and 
shoes, and consists in inserting such pegs, pins, or rivets by means of a 
beam press, or other percussion, pressure, or compression. 

1118. T. Raton, Manchester, “‘ Apparatus employed in the manufa 
cap or bonnet fronts.” —Dated 41h May, 1800 - reeenatte d 

These improvements consist in making the holders of such an apparatus 
bent or formed to the required shape of the cap or bonnet front with a 
lopgitudinal partition in the ceatre, and a back in one piece, to which sides 
are attached by means of hinges or other suitable contrivance. The holders 
at each side of the partition regulaté the depth to which the edges of strips 
of blond, or other iabric for making cap or bonnet fronts, are to be intro- 
duced into the apparatus before closing the sides, the depth varying along 
the apparatus according to the intended shape of the holders, and con- 

uently of the cap or bonnet fronts. By altering the shapes of the 
holders the design for a cap or bonnet front may be varied, thus holders 
bent down in the ceutre produce a cap or bonnet front with a peak or pro- 
jection in the middle which comes above the forehead of the wearer. 


CLass 8.—CHEMICAL, 
ape / Special Ch 1 and Phar tical Preparations, Fuel 
and Lighting Materials, Preparation and Prmnration of Food, 
Brewing, Ti , Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, Se. 
956. A. Accarain, Limbourg, Belgium, ‘ i ine.—, 
Aprit, 1860. rg, Belgium, ‘‘ Treating ores of zinc.” —Dated 16th 
This invention consists in treating zinc ores in a cupola furnace or oven 





in such a manner that the inconveniences usually experienced in working 
with this kind of furnace are avoided, The zine vapours, when escaping, 
are commingled with too large a volume of the gaseous products arisin: 

from the combustion of the fuel, and therefore they are condensed wit 

difficulty. The object of this invention, therefore, is to reduce the volume 
of these gases to the minimum, or what comes to the same thing, to 
diminish the quantity of fuel required to heat a given weight of ore. To 
obtain this object two means are employed, first, the fuel is heated before 

being supplied to the apparatus; secondly, the residuum is taken away in a 

solid or pasty state, iustead of being liquified in the apparatus,— Not pro- 

ceeded with. 

964. H. Apock, City-voad, London, ** Puddling furnaces, &c."—Dated 17th 
April, 1860. 

Accor Jing to this invention the bridgo at the back end of the fire-bar rises 
to a height, by preference, of about 18 in. above the top of the bridge to 
the under surface of the front end of the reverberatory roof. ‘The front of 
the furnace is brought nearer to the bridge, and the feeding of the fire is 
through a space under the front of the furnace, between the lower part of 
which and the upper surface of the fire-bars there is a space of about 8 in. 
to 10 in. in height, or sufficient to admit of the fuel being forced under the 
front of the fireplace on to the fire-bars within the space between the 
bridge and the front, the fire-bars being continued under the front of the 
fireplace to receive the fuel, and they are continued or extended by a dead 
plate in front of theirends. The fire-bars are set closer together than is 
usually the case, and the fuel is fed on to their front ends frou a hopper 
above, or from a dead plate, so that the heap of fuel closes the opening 
between the upper surfaces of the fire-bars and the under surface of the 
front of the fireplace ; and, in order to prevent the heap of fuel which is 
external of the fireplace resting against the outer surface of the front of the 
fireplace, a plate is fixed in such manner as to leave an air space vetween 
the front of the fireplace and the plate. The alternate fire-bars are capable 
of being slightly raised at their ends, and, by eccentric or other surfaces, the 
front and back ends of the alternate bars are alternately slightly raised, 
which prevents the formation of large clickers. Under the fire-bars is an 
inclined screen, down which the cinders fall towards the front end of the ash- 
pit by which they are sifted.—Not proceeded with. 

1023. F. Wrientson, Birmingham, *‘ Improvements in applying certain waste 
or refuse products to the purification of coal fx. and in utilising com- 
pounds obtained in purifying coal gas."— Dated 24th April, 186). 

This invention consists, First, in applying to the purifying of coal gas 
such sewage of manufacturing towns and other places as contaius sulphuret 
of iron in addition to organic matter. The said sewage, after being dried, is 





| 


treated with mineral acids, whereby the sulphuret of iron is converted into 
salts suitable for the purification of coal gas from ammonia and sulpho- 
cyanogen compounds, The improvements consist, Secondly, in applying to 
tne purifying of coal gas the liquid called pickle waste, that is to say, the 
acid liquid which has b.en employed to clean iron in various manufacturing 
processes, such as the manufacture of iron wire, and the cleaning of iron 
plates, and articles to be coated with zinc, or galvanised. The said pickle 
waste contains super-salt of iron and free acid, and the inventor employs 
the salt obtained therefrom, by evaporation, for the purification of coal gas 
from ammonia and sulpho-cyanogen compounds, The improvements in 
utilising compounds obtained in purifying coal gas are as follow :— He 
distils sulphur from the residual product obtained in the said purification, 
called ochre waste, sulphur waste, or spent oxide. He afterwards treats 
the residuum with mineral acid, and obtains thereby salts of iron, which 
are suitable for the purification of coal gas from ammonia and sulpho- 
cyanogen compound, After use, the ammoniacal salts ave extracted by 
means of water, and the residuum is boiled with milk of lime, Peroxide of 
iron, in the hydrated state, is thereby obtained, which may be applied 
afresh for purifying coal gas from sulphur. In each case the salts of iron 
are mixed with some porous organic substance, such as sawdust or shoddy, 
—Not proceeded with. 
1027. W. Cuark, Chancery-lane, London, “ Manufacture of ammonia.”—A 
communication.—Dated 24th Ap: il, 1860, 
The patentce claims the facture o by means, First, of a 
mixture of caustic baryta, and comminuted or small charcoal, prepared as 
described, or otherwise. Secondly, by passing a current of air or azote, 
charged with steam, over the mixture described, and under the conditions 
stated. He alsoclaims the preparation of cyanides and ferro-cyanides with 
ammonia, prepared by the process descrived, 


1036. A. K. Eaton, New York, U.S., “ Manufacturing steel.”—Dated 26th 
April, 1860. 

According to this invention cast-iron in the form of thin bars or plates is 
packed in an iron bex or other suitable receptacle, with suffi t carbonate 
of soda completely to cover the bars when the salt is in a melted state, 
The box, with its contents, is subjected to a bright red heat for several 
hours, the time varying with the thickness of the bars, The a sait acts 
both as a purifier of the iron and as a decarbonising agent. The carbon of 
the cast-iron is gradually eliminated through its atlinity for the oxygen of 
the soda, and passes off as carbonic oxide; sodium is set free, and volati- 
lise J, and may be collected beneath the surface of liquids that coutain no 
oxygen in their composition (melted paraffine is a suitable liquid for this 
purpose). It ismore convenient, however, to allow the sodium to become re- 
oxidised by admitting just air enough to effect the purpose through a small 
opening in the top of the containing vessel. Soda is thus reproduced for 
future use. The process of decarbonisation is arrested at such a stage of 
the operation that there will be left in the iron just the amount of carbon 
that is requisite for good stecl, 








1043. J. A. Haxtman, Mulhouse, France, “ Brtracting certain colouring 
matter from rags, de.” —Dated 25th April, \860. 

The object of this invention is to obtain the colouring matter alizarine 
(C-0 H6 U8) from cotton rags, and other waste vegetable textile fabrics 
which have been dyed or printed with madder or other dyes in which 
alizarine is the colouring base or principle. This colouring matter has 
hitherto never been recovered, and the inventor proposes to apply this 
invention chiefly to cotton rags, prior to their being converted into pulp 
for paper, and he uses the cvlouring matter over again for dyeing and 
printing. He treats the rags and other textile fabrics with acids, salts, 
alkalies, and other chemical substances, which alone, or combined with 
other agents, possess the property of separating the colouring agent, prin- 
ciple, or base. By way of example, he has found the following process to 
answer well. He first treats the rags or other waste textile fabrics, as 
aforesaid, with water slightly acidulated, say with muriatic acid, in order 
to dissolve the metallic oxide mordant; he then uses saline solutions which 
dissolve aud separate the colouring matter, and he prefers for this purpose 
a boiling solution of alum, or alkaline solutions subsequently decomposed 
by acids ; or he applies the acid and saline solutions simultaneously. The 
rags are removed, or the solutions are drawn off or run out from the vessel 
containing them, and he obtains the colouring matter by precipitation or 
evaporation.—Not proceeded with, 


1050. W. Mautsy, De Crespigny Park, Camberwell, “‘ Treatment of rice in 
order to manufacture starch, starch-gum, and gums.”—Dated 2th April, 
18.0. 

The inventor, in carrying this invention into effect, mixes the rice with 
water, in the proportion of about eleven of the former to eight of the latter. 
He then puts the mass into a steam pan or water bath, and subjects it to a 
temperature not higher than 155 deg. Fah., until the rice can be easily 
reduced toa powder. He then triturates it in streams of cold water, and 
passes the liquor throigh five strainers until it becomes clear ; the starchy 
matter is then collecteu by precipitation, washed upon strainers, pressed 
and dried at a low temperature, when the operation is completed. To form 
starch-gum he takes the before-mentioned starchy matter, or the starch 
after Weng goeeeed, but before it is dried, and to a portion containing about 
112 lb. he adds and mixes thoroughly 24 gallons of water containing 3 oz. of 
sulphuric acid ; this mixture he dries at a temperature below 7v deg. Fah., 
and then places it in a covered water bath, or other similar vessel, in such a 
way that the steam may pass over the surface of the acidulated starch, and 
the temperature be raised to about 212 deg. Fah., and continued for some 
hours; the acid is then neutralised by means of a carbonated alkali or 
ammoniacal vapour. — Not proceeded wis. 


1086. W. Gossace, Widnes, Lancushire, ‘‘ Improvements in obtaining products 
by means of distillation and condensation, or by one af such means, 
Srom oily, fatty, resinous, and bituminous substances,” - Dated suth April, 
186". 

In effecting those parts of these improvements which apply to the 
distillation oi oily, fatty, resinous, aud bituminous substances, the inventor 
causes highly heated gases, obtained by the combustion of suitable fuel 
(with or without the admixture of steam with such gases), to be injected 
iuto such substances contained in the stills employed, and thereby to effect 
(either with or without the assistance of heat applied externally) the dis- 
tillation of such substances, and consequent obtaining of products 
therefrom. In effecting those parts of the improvements which apply to 
the obtaining products by condensation of the vapours produced by dis- 
tillation of oily, fatty, resinous, and bitumi st » he employs a 
series of condensers into which he introduces such vapours either with or 
without the addition thereto of steam or water, and he causes the first of 
such series of condeusers to be maintained at a temperature of about 30 
deg. below the temperature which is found requisite wo vaporise the oily, 
fatty, resinous, or bituminous substance which is undergoing distillation, 
and he causes the second of such series of coudensers, and each succeeding 
condenser which may be employed. to be maintained at a temperature 
lower than the temperature of the condenser which may be antecedent to it 
in the series. He assists the condensation of the vaporised products 
obtained from such substances by filling the condensers employed with 
silicious pebbles, or other suitable material, or by ting, in such 
condensers, a series of perforated trays or partitions through which the 
said vapours are caused to percolate, or by the adoption of some equivalent 
means. He prefers to construct such condensers of stone or of stoneware, 








—WNot proceeded with, 


1099. W. ANDERSON, Glasgow, ‘‘ Improvements in the man’ or 5 
tion of nitrate of potash and soda, and in the yk 4 
ag ty of such manufacture in the manufucture of soap.” — 

: lay, , 
This invention relates in the first place to the facture or prod 

of saltpetre or nitre (nitrate of potash) from what are commercially known 
as potashes, or from potash manufactured from any salt of and 
nitrate of soda, by dissolving together potash and nitrate of in their 
equivalent proportions, or in any other proportion which may be con- 
venient or necessary, and in separating the nitre the spent or 
residual liquors left alter the manufacture of soap. The nitre is crystallised 
from the mixture or residual liquors after boiling or slow evaporation, and 
the mother liquor is concentrated as often as y, and si 
portions of nitre are crystallised until other salts are deposited by the 
evaporative process, The principal of these salts so deposited are carbonat 
of soda and caustic soda. These are taken from the liquor by the ordinary 
process of boiling down, and the products being then removed from the 
pan or vessel as formed, another portion of nitre is then tallised from 
this mother liquor. This mother liquor, after tie last production of nitre 
has been taken from it, contains a large portion of caustic soda, 
this, with the previously removed carbonate and caustic are appli 
according to the present invention in the wanufacture of soap, or to 
any = pur : Sov wale soda = —y 1 have been hitherto com- 
mercially used. The liquor or spent leys from the soap pans are again 
evaporated, depositing common salt (chloride of sodium), and this is 
done as often as necessary to remove the rest of the nitrate of potash. 
The sulphate of potash (almost always present in the potashes of com- 
merce) is also converted according to these improvements into nitre. For 
this purpose it is decomposed by means of the nitrate of lime which 
results from the bleaching of palm oil with nitric acid, This,decomposi- 
tion of the sulphate of potash is effected at a convenient temperature 
above 212 deg. Fah. The nitrate of lime is prepared by taking the acid 
which is washed from the oil, and saturating it with lime ; the resulting 
nitrate is then used in the manner hereinbefore stated, 

1106. W. 8. Jackson, Milton-street, Dorset-square, London, “ Soap.”—Dated 
2ad May, 1860, 

This invention relates to an improved method of introducing into ordinary 
soaps the salts of soda, potash, barytes, al and lime g liy, but 
more especially the sulphates and carbonates of such salts.” — Not proceeded 
wus, 

1126. W. Hunt, Tipton, “ Improvements in the manutacture of carbonate of 
soda, and in apparatus to be employed in the said man also in 
utilising waste products obtained in the said manufucture.”—Dated 5th 
May, 1300, 

The patentee claims, Firstly, manufacturing carbonate of soda by exposing 
sulphuret of sodium to a current of carbonic acid gas, obtained by hi 
lime stone or chaik in close vessels or retorts without the aid of le 
Secondly, the general arrangement of apparatus (described with reference 
to the drawings) to be used in the manufacture of carbonate of soda, 
Thirdly, the re-use of the carbonaceous matter, which is obtained as a 
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residuum after dissolving out from it the carbonate of soda with which it is 
mixed, in the manufacture of carbonate of soda, by the process described, 
or vbtaiued as a residuum when the sulphuret of sodium is dissolved from 
the said coke, before the said sulphuret of sodium is carbonated, and irre- 
spective of the method by which the sulphuret of sodium is manufactured. 
Fourthly, utilising the sulphu: etted hydrogen obtained as a residual 
in the manufacture of carbonate of scda, by mixing the said sulphureted 
hydrogen with atmospheric air, and burning it to obtain sulphurous 
thereivom, which sulphurous acid may be made into sulphuric acid in the 
usual manner Fifthly, utilising the free sulphur which occurs as @ 
residuum with the carbon or coke after the carbonate of soda has been 
dissolved out as duscribed. 

1129. W. E. Newron, Chancery-lane, London, “ Manufacture of glass.” ~A 
communication. — Dated 7th May, 1800, 

This invention consists in the employment, among the other 
used in the composition or manufacture of glass, of oxide of zinc ; also in 
the use, in combination with oxide of zinc in such manufacture, of oxide 
of nickel, 

1133. J. Harris, Threadneedle-street, London, “* Improvements in the manu- 
JSacture of coke and charcoal from lignite, and obtaining products there- 
from,” —Dated 7th May, 1860: ‘ 

According to this invention a kiln, furnace, or receptacle, is con- 
structed to hold the lignite, having feed aud discharge holes or pipes ; 
also having pipes to convey gas or air to aud from the kiln, furnace, 
or receptacle, The kiln, furnace, or receptacle, is constructed so 
that the atmospheric air may be excluded, and the gas given off 
during the process of conversion and combustion may be exhausted 
collected at pleasure. The gaseous peatee, when conveyed into suitable 
receivers, can be, used for heating, lighting, exhausving, or for other pur- 
poses. ‘the kilo, furnace, or receptacie, having been « with lignite, 
and after the gases are given or drawn off, the dampers can be shut down to 
prevent the admittance of atmospheric air, The air and gases remaining 
in the kiln, furnace, or receptacie, are exhausted by being drawn out or 
consumed. ‘The fire in the coke or charcoal is put out by water, steam, or 
carbonic acid gas, cither used separate or in combination, The residue is 
coke or charcoal, —Not proceeded with, 





Ciass 9.—ELECTRICITY., 


Ciass 10,—MISCELLANEOUS, 
Including all Patents not found under the preceding heads. 


869. J. H. Funur, Hatton-garden, London, and W. Davivson, Wisbeach, 
“Ouiting or screwing pipes and round metal.” — Dated bth April, 
60. 


1560. 

This invention cannot be described without reference to the drawings. 

870. V. Rota, Southampton, ‘* Improvements in musical notalion, or aymbo 
ising musical sounds,”—Dated oth April, 1360, 

This inveation cannot be described without reference to the drawings. 

875. J. Suirn, Birmingham, * Buttons and other dress fastenings.” —Dated 
5th April, 1860. 

This invention consists of improvements upon a former invention for the 
same purpose, and for which letters patent, bearing date the 24th day of 
December, 1859, were granted to the pat He P to employ a 
composition for the manufacture of buttons, and other dress fastenings, 
which composition. consists, substantially, of the following ingredients :— 
Lac, either stick, seed, shell, or in any other torm containing chemical com- 
pounds, asphaltum, saw dust, ivory black, oxide of manganese, coke dust, 
and powdered charcoal. It is probable that vegetable fibres other than saw 
dust, such, for instance, as paper pulp, would be as efficient, but he 
saw dust, as it would be much more economical, The colour of this com- 
position may be varied by the introducti of an table colouring 
matter, many mineral colours having also a tendency to harden the compo- 
sition, which is very beneficial, The materials are to be well amalgamated 
under heat, and whilst in a plastic state the composition is to be io 
suitable dies, and thus moulded into any form that way be desired, 

879. H. Canter, Manchester, “* Apparatus for making gas burners,”—Dated 
7th April, 1360, 

The patentee claims the employment of a double set of drills and a movable 
wheel box, for shifting the hollow spindles and metal rods of which the 
burners are made, so that the operations of turning, drilling, and forking 
may be effected by one machine. 

885. A. Howat, Farmworth, near Bolton-le-Moors, “‘ Miners’ safety lamps." — 
Dated th April, 1860. 

This invention cousists in the application of a reflector and a glass tube 
to miners’ safety lamps, for the purpose of i ing the bustion of 
vil in the lamp, and for radiating the rays of light to a focus or other- 
wise. ‘he improvements may be combined or used separately.—Not pro- 
ceeded with, 


887. H. Brivun, Bridport, Dorsetshire, “* Refrigevators.”—Dated 9th April 
1-60, 











These refrigerators consist of a copper box or case open on the top, in 
which is fixed a serivs of thin, flat, copper pipes. Each pipe is divided cen- 
trally for the whole of its length, in such manner that distiuct passages are 
formed, one above the other, the whole length of the apparatus, through 
which the cold water circulates in two columns, one over the other, in oppo- 
site directions. The pipes are connected outside the case by elliptical ends, 
The hot water or wort enters the box or case at the opposite end to that at 
which the cold water enters, passes underneath one pipe, rises to its level, 
and then falls over the next pipe, and so on alternately over ore aud under 
the next to the end of the case, where it flows out eg a cock or pi 
in the bottom of the end of the case. The draining and cleaning of the 
refrigerator are provided for by. an aperture iu the side of the case 
each alternate pipe, opening into a semicircular pipe running the whole 
length outside under the bottom ends of the elliptical ends to the pipet 
which outlets are closed when the wort is passing by a perforated 
working on the side of the case inside the semicircular pipe. Tue cooli 
powers of these refrigerators are very great, as the whole of the wort mus! 
of necessity pass in a thin column round the whole of the cold water pipes, 
which present a much larger coolmg surface than has hitherto been 
obtained ; from the pipes being flat instead of circuiar the whole cooling 
properties of the water act on the wort. 
$90. J. H. Jounson, Lincoln’s-inn-flelds, London, ** Pumps for compressing 

elastic fluids.” —A communication, - Dated 9th Aprit, 1860, 

This inveution relates to a peculiar construction and ari 
paratus for comngoenng air, , and other elastic fluids, and consists 
the employment of a horizontal cylinder opening at both ends into two 


ment of 





vertical cylinders respectively. A piston is caused to work to 
fro by any prime mover along the horizontal cylinder, This last-men' 
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linder is filled with water, which also partially fills the vertical cylinder, 
tess thus entirely enclosed by water on both sides. two 
vertical cylinders are each provided with a pair of valves, kept hermetically 
air tight by hydraulic joints, the valves and valve seats being constantly 
covered with water. One of each of valves serves as 
the air or gas to be compressed, and the other allows the compressed air or 

to into a pipe leading to the compressed air or gas reservoir. 
Fhe to-andfro motion of the p ton in the tal cylinder causes a 
simultaneous elevation of the water level in the one vertical cylinder, and 
a corresponding di ion of the water level in the other cylinder. As the 
water level descends, the external air (if it is —- — to compress 
atmospheric air) enters the cylinder by the inlet valve, at same time a 
small quantity of the water which surrounds that valve escapes into the 
cylinder with the air, and at the next stroke of the piston the | of the 
water level compresses the air above the water in the cylinder, and forces 
it through the outlet valve into the pipe leading to the reservoir or air 
vessel, a small escape of water again ing piace with the air out of the 
cylinder. 
872. W. Parsoys, Pont-ar-Tawe, Swansea, ‘' Wrought-iron.”—Dated 5y3 

April, 1860. 

For the purposes of this invention ordinary puddling, balling, and re- 
heating furnaces are used, but it is preferred that the fires should be longer 
and narrower than those usually employed. The fireplaces are made with 
closed ash pits, and steam from a steam boiler or generator is allowed 
to flow into such closed ash pits, and up between the fire bars. Air 
under pi is also lied to such closed ash pits by any suitable 
blowing apparatus, to neither of which arrangements does the patentee 
make any claim ; but the peculiarity of his invention consists in combining 
therewith the use of anthracite coal, by which the manufacture of wrought 
iron will be greatly improved. 

893. L. Ewuitz, New York, U.S., “ Improvements in producing printin 
and other irregular surfaces by the aid of photography.”—Dated 9 


April, 1:00. 

The subject of this invention is an improved method of preparing, by the 
aid of pho! phy, the moulds upon which a metallic deposit is to be made 
by the electro-metallurgical pm and the invention consists in the use 
or ee of a chemical agent having the property of being rendered 





nected by intermediate phon, ond mounted upon a single sole frame to 
form one continuous range. middle standards carries two pairs 
of the feed ae being aiso carried by the standards at the 
en’ end of the whilst the standards at the other end carry a 
pair of rollers, and the horizontal “ scutcher” for y the top 
surface of the board. The planes for acting upon the ace of the 
board are situated between the middle standards and those at the entering 
end, and the rotating cutters for acting on the edges of the board are 
situated between the middle standards and those at the delivery end. The 
feed rollers are all driven by means of spur wheels, and in the case of the 
lower line of rollers are in gear with pinions on three shafts projecting 
outside the framing on one side, and having spur wheels fixed on their 
outer ends. The spur wheels of the upper line of rollers are inside the 
standards, and gear with three pinions on studs or shafts, and fast to spur 
wheels gearing with spur wheels on the three pinion shafts below. e 
spur wheel on the middle pinion shaft is in gear with a pinion on a shaft 
having fast on it a coned or stepped pulley, to which a driving belt is 
applied from a pulley on a first-motion shaft, this last having the usual fast 
and loose pulley arrangements. Motion is communicated from the middle 
pinion shaft to those on either side by the means of intermediate spur 
wheels carried on studs, and gearing with the spur wheels on the pinion 
shafts. The top feed rollers require to be adjusted as to height, according 
to the thickness of board to be through the machine, and for this 
urpose the bearings of each roiler are connected by rods to a cross-head 
rom which links or rods pass down to weighted levers below. The outer 
ends of these levers bear upon stops, whilst the centres on which the levers 
are capable of turning are fixed eccentrically on circular bosses, turning in 
sockets in the framing. The bosses have worm wheels fixed upon them, 
and are all simultaneously adjusted by a spindle running the entire length 
of the machine, having fast on it worms gearing with these worm wheels. 
A spring cti introduced b the weights and the levers to 
render the action easy when inequalities in the boards come between the 
rollers, or when the board enters or leaves them. 


920. J. Peraiz, jun., Rochdale, ‘‘ Washing rags, dc.” —Dated 12th April, 1860. 
This invention consists in the employment of a revolving cylinder between 
which and a concave surface the rags or other materials are caused to pass, 
together with a stream of water or other fluid. As the said cylinder 
lves, th surface is caused to travel around its axis for a 








insoluble in water by exposure to the action of light, and in 
therewith, a substance which is more or less expansive under the influence 
of ist The chemical sralt which the inventor prefers to employ is 
the bichlorate of potash, and he has discovered that when gelatine (which, 
when dry, is capable of being expanded by the action of water) is impreg- 
nated with the said salt, and submitted to the action of light in an ordinary 
hotographic printing frame, it becomes differently affected by the different 
egress of light which fall upon its surface, consequent upon the lights and 
shades of the negative employed, and that this difference can be relied on 
to occur with such accuracy that when the gelatine is afterwards exposed 
to the action of moisture, elevations and depressions, ding exactly 
in degree with the lights, shadows, middle tints, and their most delicate 
variations, of the photographic negative, will be developed upon it.—Not 
proceeded with. 
900. J. Rankin, Liverpool, ‘* Mills for grinding bones.”—Dated 10th April* 
1860, 


For the purposes of this invention the notched or serrated cutters are 
formed on straight blades, which are set obliquely on the surface of a 
cylinder in grooves formed therein. Each blade is made with parallel 
grooves on the front surface thereof, so that, by the upper or outer edge 
of the cutter being ground away in an inclined direction at the back, the 
teeth are sharpened. The blades are fixed on the cylinder by means of two 
hoops, which are placed on two flanges formed on the two ends of the 
cylinder, there being notches in the flanges corresponding with the grooves 
forriied in the surface of the cylinder to receive the straight blades, and the 
bladee are adjusted by screws. The axis of the cylinder turns in suitable 
bearings carried by the framing of the machine. The axis has a fly wheel 
thereou, and receives motion by a strap from a steam engine or other power 
acting on a pulley or drum fixed on the axis. The bones to be ground are 

laced in a hopper above the cylinder, and a slow motion is communicated 

rom the axis of the cylinder to another'axis by means of a strap, and such 
other axis by a pinion gives motion to a cog wheel, from which, by means 
of two crank pins and two connecting rods, which are connected to parts of 
the hopper, motion is communicated to the front parts of the hopper. 


904. T. A. TunNnER, Birmingham, “ Upper leathers of boots and shoes.”— 
Dated 1th April, 1860, 

This invention consists in inserting between the parts to be joined or 
sewn, a strip of linen or other fabric, peer or coated with a resinous 
or waxy composition. The thread or silk in passing through the said fabric 
becomes more or less coated with the wax or resin, and the patie bee = 
great solidity or firmness, and injury to one stitch does not cause 














me loose, The p ~ wae progns or a - or silk, 
employed in uniting together the parts o: e upper with a waxy 
or Godlanes Pp Si , additional gth in the sewing being thereby 

. obtained, 


911. E. and W. WxsTMorELAND, Nottingham, ‘‘ Sewing machines.”—Dated 
11th April, 1860. 

This invention embraces both the double-lock knot stitch and the double 
traverse motion ; the stitches are formed by the combined action of a needle 
and a shuttle, which shuttle constantly revolves in a circular groove. By 
reversing the shuttle motion it wili make the double-lock stitch, or a 
peculiar fast knot stitch, This device has considerable advantage over 
the ordinary method of working the shuttle, for the shuttle, by constantly 
revolving as described, works with great speed, precision, and smoothness, 
and in a much superior manner to the ordinary method of pushing the 
shuttle backward and forward. 

912. C. Newnoup, Nottingham, “ Manufacturing vessels,” —Dated 12th April, 
1860. 


This invention consists in forming tubes, pipes, and other vessels and 
other articles, of paper, and paper materials, and textile or other fabrics, 
coiled, lapped up, or wound up, one layer over another, from a continuous 
sheet or sheets, web or webs, length or lengths, which, in the process of 
being made up into form, are caused to pass through a bath of hot bitumen 
or mastic, by which the interstices or pores of the material are filled up, and 
the soateriel self-preserved from the effects of decay. Various methods of 
carrying the invention into effect are given in the specification, 

15. G. ADDENBROOKE, Green-hill, Womburn, near Wolverhampton, and F. 
Lewis, Pen-jlelds, near Wolverhampton, “* Raising and lowering weights 
in mine shafts.” —Dated 12th April, 1860. ° 

This invention has for its object improvements in apparatus used in 


e 
portion of a revolution to and fro, during which it is drawn towards the 
cylinder by cords or chains passing over pulleys and attached to weighted 
levers, or by other means which will allow of elasticity, The inventor con- 
structs the cylinder, and the concave surface aforesaid, with corrugations 
or with other uneven surfaces.—Not proceeded with, 


923. J. Hinn, Ipswich, “ Wire screens.”—Dated 13th April, 1860. 

This invention consists, under one modification, in forming screens of 
wires crossing each other at intervals at right angles, jike the warp and 
weft of woven fabrics, leaving interstices of a determined size between 
them. The outer ends of the weft wires on one side are jointed to fixed 
side frames, and the screens are mounted in pairs, the inner ends of the 
weft wires being jointed to a central bar capable of jes, Sms backward 
and forward by a screw or otherwise, This movement bringing the warp 
wires nearer to or further from each other, enlarges or diminishes the size 
of the interstices bet them, producing a finer or coarser screen for sift- 
ing malt, corn, seeds, lime, gravel, or other materials, as also for cleaning 
the screen from time to time. 


927. J. W. Crossizy, Brighouse, and J. Crossuny, Halifax, Yorkshire’ 
“ Singe plates.” —Dated 13th April, 1860. 
The patentees claim the construction and use of singe plates, and gas and 
other retorts, with cells, flues, or passages therein for the flames or products 
of combustion to pass through. 


931. L. Dusois, Brussels, ‘‘ Printing rollers.”—Dated 13th April, 1860. 

This invention consists in the employment of caoutchouc as a pro- 
tecting cover to the composition of which the roller is made. This 
composition consists of gelatine or strong glue or size and molasses.— Not 
procceded with, 

932, E. J. Huaurs, Manchester, “‘ Apparatus for sewing."—A communica- 
tion.—Dated 14th April, 1860. 

This invention consists of a series of improvements in sewing machines, of 
which the ype | novelty is an improved feed for feeding along the material 
being sewn, giving a positive feed motion, more certain, and admitting a 
muuch greater range of variation in the length of the stitches produced than 
heretofore obtained. The feed is produced by the ion of the circum- 
ferential edge of a double wheel, in combination with a second wheel which 
bears with sufficient force upon it to cause the two to revolve ther, by 
which means they firmly grip and hold the material that shall be placed 
between them, so that it must = or move along in the direction in which 
the wheels are rotated. This feed the patentee denominates the ‘‘ cylinder 
feed.” The sewing needle is thrust between the two divisions of the double 
wheel, which is divided vertically to the line of its axis, and thus a feedin; 
hold is obtained upon each side of the needle path. By making this whee! 
like a hoop or circular rim, rotating it upon a ental circular bearing, 
and dispensing with a centre, a very useful space is obtained for operating 
within its circumference the under side portions of the sewing apparatus in 
immediate connection with the sewing needle. By these means, the two 
chief objections to the use of wheel feeds in sewing machines are obviated, 
that is to say, the feed operates equally upon side of the needle, and 
working space for the under side is afforded directly beneath it. 


934. J. Norman, Nottingham, “ Sewing machines.” — A communication.— 
Dated 14th April, 1860. ‘3 

In this improved machine thre is a cast-iron bed or standard, having a 
piece at the right-hand end, which has a thumb screw through it, by 
which means the machine 1s clamped to a board or table ; the bed is higher 
at the right-hand end ; is cast hqllow, the upper portion forming bea ngs 
for a short shaft, upon which is a toothed driving wheel lying in the hollow 
of the casting, and a small fly wheel outside the driving wheel gears into a 
small wheel on a shaft somewhat longer than the casting which forms its 
bearings ; on the shaft next to the small wheel is an eccentric moving in an 
oblong ring, the ends lying between ; and pins in the ends working in pro- 
jections on a hollow bob which is the termination of a rocking lever, thus 
producing a ip ting motion from the revolution of the eccentric, the 
other end of the lever being pierced for holding a needle, secured by a set 
screw. The other end of the shaft has a cranked pin and a curved cam and 
pin, which lies under a brass platform screwed to the left-hand end of the 
—> In the same end of the éasting is secured a bracket, forming bear- 
ings, in which a traversing plate is free to slide; the plate has two pins or 
centres in it, on which two pointed driving bits turn, the pointed ends pass- 














raising and lowering weights in mine shafts, in order to avoid the dang 
consequences which, with the apparatus now ordinarily atest follow, 
when the engine is allowed to continue in motion after the skip is raised 
out of the mine shaft. For these purposes the pulley, which ordinarily is 
moulded in bearings fixed vertically over the mouth of the mine shaft, is in 
this arrangement mounted on a carr’ or frame, in such manner that the 
pulley and carriage can move or slide back away from the mine shaft. The 
rope or chain employed as heretofore passes over the pulley, and descends 
down the mine t, and apparatus is applied carrying an eye through 
which the rope or chain passes, and a button or disc is fixed on the chain or 
rope at such a distance above the mw 4 as will, on the same being raised 
above the mouth of the shaft, cause the said bytton or disc to lift the eye, 
and give motion to apparatus connected therewith, so as to release a catch 
which previously retained the frame or carriage on which the pulley is 
mounted, and then, on the further motion of the rope or chain, the frame 
or carriage will be caused to move up an incline till it comes beyond 
another catch or stop, which locks the frame or carriage, and prever ts it 
again descending the incline till such stop or catch is withdrawn, which 
may be done by the pitman, or it may be arranged that the engineman 
should at the proper time remove or release this stock or catch ; provision 
is made, in case the engineman does not stop the engine when the pulley 
carriage or frame has arrived at its proper position on the incline, for such 
frame, or carriage, or parte connected therewith to act on apparatus in such 
manner as to shut off the supply of steam from the engine. In order to 
prevent accidents when the rope or chain breaks, there is a hood or plate 
at the upper part of the skip, which has radial levers jointed thereto, and 
the rope or chain by which the hood or plate and the load are lifted is 
attached to the inner ends of such levers; hence, when the load is suspended, 
the levers assume an inclined position, so that their outer ends are free, 
and do not touch the sides of the mine shaft, but, immediately on the 
breaking of the rope or chain, the inner ends of the levers will come against 
the sides of the shaft and stop the descent of the skip.— Not proceeded with, 


916. T. TROTMAN, Sheerness, and A. TROTMAN, Beresford-street, Walworth, 
* Apparatus to be used in cleaning windows.” — Dated 12th April, 1860, 
This invention consists of a light metal or other framework, somewhat 
like a small outside balcony, but instead of being a fixture the inventors 
hook it into sockets or brackets fixed to the sides of the window frames, or 
other suitable part. In order that it may suit all sizes of windows, they 
make it in two parts, to slide one in the other, so that it will contract or 
collapse to suit the narrowest window, and expand to the widest, within 
reasonable limits ; thus one apparatus is applicable to all windows of one or 
more houses. The horizontal bars of the framework are made to embrace 
and slide on each other, at same time to give sufficient rigidity to insure 
the stability of the whole framework. ‘To further insure this, sliding 
sockets may be applied with binding screws, so as to make the whole 
perfectly rigid. —Not proceeded with, 
018. H. Smit, G'asgow, ‘ Machinery for culting wood.”—Datd 12th April, 
1860, 


In a modification of planing machine cpbetzing a ager of these im- 
provements, there are five pairs of horizontal rollers, which carry the board 
to be planed through hi and which are driven eutirely by 
means of spur gearing, in preference to bevel gearing. The framing in this 
instance comprises three pairs of standards, p! slightly apar t con- 








ng up Js through slits in the platform. The traversing plate is moved 
to and fro by the crank pin, working against a projection under the slide, 
the slide being held back by a spring; the length of the stitch is regulated 
by a set screw; the bracket also has projections through which a pin is 
os. forming an axle, on which a hook piece is free to turn. ‘There is a 

at side to the hook piece, which slides in a slide piece having two projec- 
tions at the back, the slide piece and hook piece being rocked by the cam, 
and moved to and fro by a eS on the cam face moving in a recess in the 
hook piece, and through a hole in the slide piece, by which means the hook 
is enabled to take hold of the loop formed by the partial withdrawal of tne 
needle, and holds it open until the needle has entered the loop, when the 
hook ‘releases the first loop and takes hold of a fresh one. On the side of 
the right-hand end of the casting, opposite to the rocking lever, is a press- 
ing dever, which presses upon the material to be sewn, the material being 
traversed by the driving bits before described ; upon the rocking lever 
before mentioned is a thread-tightening piece, having two or more holes in 
it, through which the thread is passed through or from the bobbin ; the 
tightening piece is turned — round by striking against a projection 
on the pressing lover, as the needle lever descends, and in returning to its 
position it ascends, the slackness of the thread being taken up by means of 
an internal spring in the tightening piece. There are arms screwed to the 
top of the casting which carry a short rod upon which the thread bobbin is 
placed, the thread passing one or more times round a roller upon which a 
drag is placed by a spring ; a set screw is screwed to the casting. 


946. A. C. Ricnarp, “ Machine belting.”— Dated 16th April, 1860. 

This invention, which has reference to an improved treatment of the 
material or stock out of which belting or banding formed of cloth or canvas 
coated with india-rubber or other elastic gums or their compounds is manu- 
factured, consists in orming by improved and novel mechanism most of 
the operations which have been heretofore done by hand labour, and in 
finishing the facture of such belting by submitting the same to the 
usual vulcanising or heating process under pressure between polished glass, 
stone, or slate surfaces, or between highly polished surfaces obtained by 
coating bodies which are good conductors of heat with a vitreous glazing or 
enamel, similar to the glazing usual on earthenware or porcelain.—Not 
proceeded with. 





950. W. H. Munrz, Millbrook, Hampshire, “ Floating piers."—Datcd 16th 
April, 1860. 
_This invention relates to a previous patent dated 3rd March, 1860, 
No. 593, and consists, principally, in so constructing the pier as to form a 
breakwater on each side of the boat or vessel (whilst she is loading and un- 
loading) projecting at right angles or nearly so from the quay or shore. 
This part of the floating pier consists of two planked gangways, one on 
each side of the vessels supported upon floating tanks, which are linked 
together with chain cable or long links, and connected to the quay or to 
the shore by means of a planked flap or gangway hinged thereto. This 
hinged flap or gangway, which is the full width of the whole pier, allows of 
the floating pier ——— falliog with the tide,’and forms a level or inclined 
connection between the floating pier and the quay or shore, according to 
the state of the tide. The floating tanks are protected from damage by 
driving in two or more piles on side of each tank, so as to allow the 
tanks with the platform or gangway in them to rise and fall with the tide 
between the said protecting piles.—Not proceeded with. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tae Rwe iw THE Bank Discount anp THE Ison TRaDE—TaE Pic 
TraDE—DEMAND For Bowen Piates—Prosaste Inquiry ror Hoops 
FoR FranceE—Igon-MaKING CAPABILITIES OF FRANCE—AMERICAN IRON- 
MASTERS AND Bairish Ratis—Fatvre or Mz. S. H. Buackwatt—Mar. 
F. C, Perry’s Famore: First-class Certificate Granted—ANoTHER TRADE 
Bankeurtcr—* Gairriras v. Sparrow” — Genera MANUFACTURING 
Traves —Gus-Lock Factories DETERMINED UPON: Opposition by the 
“ Association” —“ Tag Ties” on THE REPORT oF Messns, WAGNER AND 
Fretcuer: The Local Press upon the Structures of the Leviathan—Locau 
RattwaY Prosect Reviven. 

Tue rise of the bank rate of discount had a prejudicial effect upon 
trade yesterday in Birmingham. It tended to check the disposition 
that was beginning to be evinced by some consumers of pig-iron to 
avail themselves somewhat more largely than their immediate 
necessities required of the present very favourable condition to them 
of the pig-iron market ; whilst, at the same time, it made the holders 
of pigs as anxious to sell as they were a fortnight or three weeks 
ago. Last week there was an evident persuasion amongst pig 
sellers that their trade had seen the worst, and there was an indispo- 
sition displayed to enter into large contracts. Upon comparing all 
the reports received on the prevailing state of the South Stafford- 
shire iron trade, we came to the conclusion that, as compared with 
last week, there is a shade of improvement in the demand for pig- 
iron. Stocks in the hands of malleable iron makers are being worked 
closer, and purchasers are therefore displaying less indisposition to 
buy. There must therefore in the next week or two be more doing 
in the sale of pig-iron than has been the case for some weeks past. 
Malleable-iron houses, who make the best iron, are tolerably well 
supplied with orders; and some makers are quite busy upon boiler 
plates for consumption in Newcastle-upon-Tyne, Manchester, and 
other home markets. The orders received from the States during the 
past week have been of very small value, and nothing is doing yet 
with France. It was expected that some orders would come in from 
that market for hoops almost immediately after the tariff was pub- 
lished, but it is evident that the period at which this demand from the 
— districts is likely to be manifested has just passed; but 
it will not be long ere inquiries of that description are on the market. 
From the continuation in another part of this ENGiNrER of the article 
coramenced last wee'. on the French iron trade, there are set forth a 
few features in the trade in that country that will repay the 
perusal by British ironmasters. The conclusions there come to are 
also confirmatory, in a conspicuous degree, of the views we have 
expressed in this place relative to the great benefit which the tariff 
will prove to certain pig-iron makers in this kingdom. The good 
that will result toFrance from the severity of the competition with 
England in the production of iron will also prove to be great. France 
is rich in iron-making materials; but with one or two unimportant 
exceptions, there does not exist any of that natural collocation of the 
ores and the fuel which forms so valuable an ic feature in 
relationship to the mineral wealth of Great Britain. The ore is 
raised in many districts at a cheaper rate than with us, and even 
when it requires to be washed can be delivered at a very small cost. 
The expense of carriage, and the very defective means of communi- 
cation with the gold fields, however, very seriously limit the value of 
the deposits, besides rendering unattainable that great element of 
cheapness which is afforded by the use of mineral fuel. It is true that 
the employment of vegetable combustibles imparts a superiority of 
quality into the metal, compensating, in some measure, for the draw- 
back of price, but the siderurgical requirements of the country are 
still so far from being satisfied, that large amounts of pig as well as 
manufactured iron, have always to be introduced from Great Britain 
and Belgiam. With the changes effected by the new treaty, it can 
hardly also be doubted but that, as regards English and Scotch made 
iron, the imports will henceforth be still greater. But with the 
present rate of progress in France, the intercommunications of the ore 
and coal-fields are things to be accomplished at a very near period. 
So that it does not appear wholly improbable that in some districts 
the cost of ironmaking will ere long be approximated to something 
like the English standard, and the French maitres de forges will 
eventually be so firmly placed as to be able to bear, without injury, 
the competion caused by absolute free trade. 

Among the information obtained from across the Atlantic is the 

following :—Steps have at length been taken towards the commence- 
ment of the lung-talked of Southern Pacific Railroad, and Mr. 
V. K. Stevenson, the president of the proposed road, has gone to 
a on matters pertaining to its interests. Before his departure 
the New York agent of a French and German house signified to Mr. 
Stevenson that his principals will contract to build the entire road, 
taking one half of the pay in the stock of the road, with a mortgage 
on the lands of the company as security. I presume that plenty of: 
English or American “houses” can be found willing to carry 
out this enormous project on the same terms. The proposition in 
reality means,—if the company will raise money and iron enough by 
the sale of bonds and scrip in England and on the Continent to build 
the road, this French and German house will oversee the job, and 
only ask one half of the road when completed for their trouble. 
Whether their offer will be accepted remains to be seen; but it must 
be remembered that in this manner many of the cheap railroads in 
the United States have been built. The ironmasters, especially those 
of Missouri, in which State the Atlantic terminus of the road will be 
es it is built), are loudly denouncing beforehand the use of 
‘oreign material in this grand undertaking. They affirm, truly 
enough, that American rails are twice as durable and safe as the 
cheap imported trash with which most of our roads are laid; and 
since there is not much hope at present of inducing Congress to 
legislate against the introduction of foreign rails, an effort is being 
made to get the Legislatare of Missouri to pass a Jaw regulating the 
quality, weight, &c., of all rails laid down on the railroads in that 
State, which will be as effective in excluding cheap English rails as 
a prohibitive tariff. Such action would be equivalent to killing off 
the project. The construction of this road will be a gigantic job; it 
will take more than ten — to complete. Its projectors look unani- 
mously to foreign capitalists for means, and if thesemeans are raised 
at all it will doubtless be in the old fashion, in the shape of bars and 
material, to be paid for in cash, secured bonds, or both. 

There is still an increasing demand for coal, and scarcely any stocks 
in the districts; large quantities are being sent off by rail, and the 
country boats are becoming rather numerous at the various wharfs, 
in order to get in a good supply for winter.. The colliers and miners 
are doing. considerably. more work than they were.’, Gubbin white 
ironstone, and various other iron ores, the yield of the district, are in 
good request at our last quotations. Considerable quantities of red 
and brown hematite, and other ores, continue to be brought into the 
districts, but without sensibly affecting the native produce. The 
labour market west of Dudley is hardly in so good a state as it has 
been, but it is hoped that the gloom which hangs over the district, 
owing to existing difficulties, will, ere long, be dispelled. 

We have to report a heavy failure in the iron trade, and we do so 
with the greatest sorrow, inasmuch as the gentleman who is now 
unable to meet his liabilities is one of the most able ironmasters in 
this or any other country, and his probity and genial bonhommie are 
but little less conspicuous than his scientific attainments. Standing 
out almost as conspicuously in connection with Dudley, and its 
trading associations as the noble r of the magnificent 
remains of the medieval fortress which stands so proudly on the 
wooded mountain of limestone there, are the name and the fame 
Samuel Horatio Blackwell, the proprietor of ten blast furnaces, of 
two ironworks, and collieries and mines in South Staffordshire and 
the» Forest of Dean; and inently the p of. great 
scientific acquirements. No wonder, then, that great regret 
should be evinced that such a man is now compelled to ask 
the indulgence of his creditors. Of the extent of Mr. Black- 
well’s engagements but little is yet known. It may, however, 
be stated that, as usual, joint stock concirus are the heavy 
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creditors, and to two other eompental his liabilities for freightage 
and tonnage is said to amount to no less than £7,000. With reference 
to the banking companies it is right to add that the amount does 
not in the slightest d affect their stability, and that a special 
reserve fund, to a very large amount, has been accumulated to meet 
these debts. This case is, indeed, but another proof of the certain 
disappointment which sooner or later follows undertakings too large 
for any limited capital, and that strict personal superintendance which 
very large concerns prevent any one individual from giving, and 
from which alone success can be expected in any trade, particularly 
one so important as the iron trade. Mr. Blackwell’s liabilities (over 
and above his —— ements to the two banks referred to) are from 
£27,000 to £30,000. The amount owing to all the Wolverhampton 
banks put together is under £1,500. The immediate cause of the 
stoppage is an adverse change in the quality of the coal at his Rus- 
sell’s Hall Collieries, which turned black, and although he is work- 
ing again into good coal, the delay occasioned in changing the 
workings interfered with the returns to such an extent as to decide 
the course now adopted. The petition for protection under the 
private arrangement clauses was filed late on Thursday, and the Wol- 
verhampton and Staffordshire Banking Company served a summons 
in Bankruptcy on Friday afternoon, which is ignored by the petition 
— on the file the day before at the Court in Waterloo-street, 

irmingham. Mr. Blackwell, we are informed, contemplates making 
a proposition to pay his unsecured creditors 20s. in the pound by in- 
stalments extending over some two or three years; and afterwards 
to work his estate for the benefit of the two larger creditors. Cer- 
tain of Mr. Blackwell’s works are of a highly remunerative character. 
That they are all so, however, there is much room for question ; and 
we believe that, in the event of the proposal that he may feel called 
upon to make being accepted by his creditors, it is not his intention 
to carry on a business of so extensive a character as that with which 
his hands have long been so inconveniently filled. The five furnaces 
at Bilston have for some time been supplied with raw material ob- 
tained from a distance, to the extent, perhaps, of about three-fourths 
of their entire consumption. The water, both from springs and also 
from the canal, has proved a serious hindrance to the success of this 
property, and between £30 and £40 has been expended weekly in 
wets the water from the small portion of mine now left on the 

ilston estate. Here Messrs, Baldwin and Co. are the lessees under 
Mr. Loxdale, the proprietor, and Mr. Blackwell is understood to be 
their tenant. The blast furnaces, and coke and “ bull-dog” kilns 
and ovens, at Bilston, are all constructed upon the best method, and 
are of more than ordinary value. When Mr. Blackwell took this 
estate, he found upon it only the two furnaces built by Messrs. Bald- 
win. These he entirely remodelled and placed others there beside 
them. The colliery and the five furnaces at Russell’s Hall are a 
valuable property. The pigs made here have always stood high in 
the market, thick coal being used in their make, with much mine 
from Froghall, in the Churnet Valley, of which Mr. Blackwell is 
- proprietor, and some of the produce of his working mine in the 

‘orest of Dean. The ten furnaces combined turn out about 1,400 
tons of pigs a-week, and the Corbyn’s Hall and Atlas ironworks 
roll, it is computed, nearly 500 tons of malleable iron in the same 
time. At the malleable ironworks, as well as at the furnaces, Mr. 
Blackwell’s scientific and mechanical skill has been brought to bear 
in laying down machinery of a first-class description. The Corbyn's 
Hall Works have proved, ard are still proving, in Mr. Blackwell’s 
hands, very remunerative. At these works, excepting only rods, all 
kinds of ma'leable iron are rolled, and the facilities for rolling angle 
iron at these works are very marked. The Atlas works produce 
strip and sheet iron, and a few bars. The stoppage of Mr. Black- 
well’s works would be seriously felt by a very numerous portion of 
the labouring population of this district, and chiefly so about 
Dudley and West Bromwich. It has been computed that 
every blast furnace affords employment for 200 workpeople. 
To keep the whole of Mr. Blackwell’s works in operation the 
labour of about 2,400 or 2,500 people would be called forth; but 
the number in his pay must be diminished in proportion as he is 
the purchaser, and does not himself mine for the raw material. 
The Birmingham Banking Company issued the following circular on 
Monday :—“ A large failure, in which this y has a id 
able interest, having just occurred at Dudley, namely, that of Mr. 
S. H. Blackwell, I have been instructed to address the proprietors on 
this occurrence, in order to prevent any misapprehension. The 
amount due to the bank in this case is certainly large, but so is the 
amount of securities held both of the principal and of other parties, 
some of whom are liable on dishonoured bills. Still the unsecured 
debt is large, having been much increased by unauthorised means, 
unknown at the time to the members of the present board. The 
policy, however, which the directors have adopted for many years 
past, of making reserves of profits to meet extraordinary contin- 
gencies, they believe will enable them to deal with this affair with- 
out substantially affecting the prosperity of the bank. At the annual 
meeting, in February next, further and more definite information on 
the whole matter will be given. By order of the board, W. Beaumonr, 
manager.” 

Mr. F. C. Perry, ironmaster, came up for his certificate in the 
Birmingham Bankruptcy Court on Monday. The assignees offered 
no opposition. In pleading for a certificate of the first class, Mr. 
Motteram said:—‘“In the first place the report of the official 
assignee would show that not only had the bankrupt a complete set 
of books, but that those books had been well and regularly kept. 
This in itself was a somewhat unusual circumstance; but what was 
far more unusual, and more creditable to Mr. Perry, was the fact 
that he had not drawn one single sixpence from the trade for his 
personal expenses. In drawing the attention of the court to the 
bankrupt’s suspension immediately preceding the panic of 1857, Mr. 
Motteram said that at that time his property was estimated at 
£78,000, and there was then sufficient to pay all his creditors more 
than 20s. in the pound. Immediately after that a serious panic 
came over the whole of South Staffordshire, and the inspectors 
appointed by the creditors again estimated, and found that instead 
of 20s. in the pound there remained only 8s. They found that there 
were liabilities to the extent of £41,000 or £42,000, which might 
come against the bankrupt’s estate, and that his assets, consisting of 
bills and cheques, amounted to £20,000, and under these circum- 
stances they thought 83. in the pound was all he could be fairly 
called upon to pay. The panic, however, increased, and the property 
was not sufficient by £7,000 to pay even the 8s. Notwithstanding 
this the bankrupt had paid up the whole of it, even though the estate 
had not realised enough by £7,000; but a very considerable sum 
above that 8s. in the pound Mr. Perry had been called upon to pay 
to creditors who had not been reached y the notices of arrangement. 
The trading losses of the bankrupt were only £2,900. They were 
therefore altogether swallowed up in the £7,000 which Mr. Perry 
had paid in excess beyond the composition agreed upon, and ought, 
therefore, to be expunged. As to the immediate cause of the bank- 
ruptcy he might mention that the outlay on the colliery had been 
£6,800, and the losses upon trade £3,000. Then there were debts to 
relatives, who made no complaint, amounting to £11,000, which was 
more than the amount of his debts. The real cause of the stoppage 
was unavoidable misfortune. In endeavouring to make the furnaces 
answer Mr. Perry went to a considerable outlay. He erected a hot- 
air apparatus in connection with one of the furnaces, which, how- 
ever, proved to be altogether ineffectual, and it not being adequate 
to its work, it was over-steamed, and on the 11th of August it gave 
way, and so put a final suspension to the manufacture of iron. On 
the 13th of August Mr. Perry became acquainted with the fact; he 
felt that his resources were suddenly cut off; no iron iron could be 
produced; he applied to his friends for advice; and on the 15th he 
placed the whole of his affairs in that court.—His Honour said that 
it appeared from the statements of Mr. Motteram and of Mr. Allen, 
on the part of the assignees, that the failure of Mr. Perry was 
brought about by great misfortune, and the bankrupt’s conduct 
tended to show that the case was one deserving of a certificate of a 
very high class. In 1857 the bankrupt had a surplus of 
£16,232 1s. 2d., which was reduced in consequence of the panic 
and his having to pay @ composition of 8s. in the pound, amounti 
to £48,722, to a deficiency of £6,511 14s, 3d. Hie. debts amoun 
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to £31,000, and the assets, consisting purely of property, were 
£6,262; but there was an equity of redemption which would aug- 
ment those assets to £13,242 6s. 6d., the present deficiency being 
£18,712 2s, 3d. The assets derivable from the property had been, up 
to the present time, £2,300.—Mr. Whitmore (offici ee) said 
there was some £2,000 or £3,000 more to come in from this source 
during the present month.—His Honour: The losses in trading had 
been £3,000, and in bad debts £1,867, which he considered large 
items. —Mr. Perry here explained that he was, during the period of 
his trading, turning over some £100,000 a year.—Mr. Allen thought 
that, thus considered, the amounts were not so heavy.—Mr. Mot- 
teram remarked that they were only 1} ed cent. upon the trade 
returns.—His Honour asked what dividend it was probable would be 
paid?—Mr. Motteram said that £6,000 of property would produce 
4s, 3d. in the pound; but if the equity of redemption realised what 
it should do, the dividend would be 8s. in the pound. He admitted 
that in many cases equities of redemption were but shadows, but in 
the present case there were £5,000 on lives which must come in.— 
His Honour said the difficulty he felt was, that Mr. Perry ought to 
have stopped in 1857.—Mr. Motteram argued that the bankrupt gave 
over the whole of his property at that time, and paid the whole of the 
composition offered. The learned counsel added that the bankrupt had 
since that time carried on purely for the benefit of his creditors, as 
was shown from the fact that he had not drawn out a single sixpence 
from the concern since that time.—-The Commissioner said he consi- 
dered the case one of great misfortune. The only difficulty he felt 

in the case he had i referred to; but taking into consideration the 
statements made by Mr. Motteram, the non-opposition of the as- 

signees, and the bankrupt’s good conduct, he should award a cer- 
tificate of the first class, 

A meeting for the choice of assignees in the case of Messrs. Ben - 

nett and Williams, of Great Bridge, iron manufacturers, has been 
held in the Birmingham Bankruptcy Court since our last. Messrs. 
Cresswell, iron master, Tipton, and W. Bennett, iron master, Old- 
bury, were appointed on the nomination of Mr. Knight. A short ex- 
amination of the bankrupt Bennett showed that they commenced 
business in 1858, with a capital of £500; that their debts amounted 
to upwards of £2,000 ; that their estate was only worth about £40 or 
£50; and that within three months of their bankruptcy they had 
bought iron to the value of between £500 and £1,000. Mr. Knight 
therefore asked that with the balance-sheet the bankrupts might file 
a cash account for the six months prior to their bankruptcy. The 
application was granted. 
. The trade of Birmingham, Wolverhampton, and other districts 
continues about the same as last week. We may say that there is a 
shade more of activity in Birmingham. The steady flow of orders 
given out week by week on account of the home trade, have increased in 
the course of the last fortnight. The manufacturers are by no means 
badly off for orders; whatever of inactivity there is in one branch is 
made up by fuller animation in another. 

For full six months of this year complaints have been more or less 
general that trade is dull, yet during the whole of that period 
it is only in rare instances that the workpeople have been empolyed 
on short time. 

A document signed “The Chairman of the Gunlock Manufac- 
turers’ Association,” has been issued in South Staffordshire, from 
which we make the following extract :—The gun-lock trade has for 
more than a century been carried on in Darlaston, Wednesbury, and 
the neighbourhood, principally by small masters, who have shops of 
their own, in which they, their sons and apprentices, work with their 
own tools; the locks, when complete, being bought by the factors, 
This system has been found to work well, the supply being adequate 
to the ordinary demand, and the workmanship uniformly good. 
There are in every trade persons who are so utterly wanting in self- 
respect that they will never make an effort to secure a position for 
themselves. These men have hitherto been employed in small fac- 
tories belonging to the gun-lock factors, where the master finds tools 
and shopping, which their own habits preclude them from am 
At a meeting convened by the gun-lock factors of Darlaston, Wed- 
nesbury, and Birmingham, it was unanimously agreed to build large 
factories for the forging and filing of gun locks, and those present 
bound themselves, after the completion of their factories, not to buy 
any locks of the small masters, under a — of fifty pounds. 
Before proceeding to carry out this arbitrary resolution, the factors, 
in common fairness, should have stated the which pelled 
them to adopt this measure. Could they allege that the work would 
be better or more quickly performed they might have some shadow 
of an excuse for dealing thus summarily with the rights and property 
of the small masters, but they well know that the system pursued by 
the Board of Ordnance ensures the right performance of the work, 
and that the production is, except in extraordinary times, equal to 
the demand. The real intention evidently is to create for themselves 
a monopoly which they can never have whilst the small masters are 
free to compete with them, and to render themselves a necessity to 
the gun contractors. To accomplish these ends they do not scruple 
to sacrifice the small masters, men who, by their industry and provi- 
dence, have attained a respectable position, nor hesitate to extend a 
system which has been found highly detrimental to the morals and 
health of those employed in it. Should they succeed in carrying out 
their nefarious project, the small masters will have no other alterna- 
tive than to dispose of their shops and tools and leave the district, 
for those who have once experienced the comfort of being their own 
masters will not accept the position of factory hands. Supposing 
this to be the course pursued by the small masters, as it certainly 
will be, how are the factors to replace the amount of skilled labour 
thus foolishly sacrificed? Skilled artisans are not procurable under 
a considerable time, and consequently the factors will be unable to 
meet the present demand of the gun makers, who will thus be 
deprived of the means of completing their contracts. The introduc- 
tion of this system will prevent many respectable youths from 
entering a trade in which they will no longer be able to receive that 
individual care and supervision so necessary to the production of a 
first-rate workman. Finally, with the factory system will be intro- 
duced those combinations for regulating the trade which have ruined 
so many trades in this district.” 

The article in the Times of Saturday last, characterising the report 
of the Birmingham Commissioners to Paris a “ sell,” has been much 
reprobated in that town. The Birmingham Daily Post, of Wednesday, 
says of the article :—“ Many attempts have been made to define what 
is signified by ‘ the height of presumption,’ and innumerable inci- 
dents have been assigned as manifestations of it, but we are not aware 
of definition or exemplification that more truly hits the point than 
if we say a man attains the height in question when he professes to 
know more of other people’s business than they know themselves. 
This is the position assumed by the Times in its strictures on the 
new tariff of duties for metallic goods, when imported from England 
into France. Messrs. Wagner and Fletcher, the delegates of Bir- 
mingham, tell us that the duties are quite satisfactory, but the Times, 
claiming to know better than Birmingham itself what is satisfactory 
for Birmingham, not only pronounces the new tariff ‘ no better than 
virtual prohibition,’ but descends to use terms of insulting personality 
towards one of the gentlemen above named for the assistance he has 
given in constructing it. Mr. Wagner speaks the sentiments of him- 
self and of his fellow traders when he says that the tariff is ramed 
with all reasonable consideration for British interests, and he makes 
only a natural inference when he describes a tariff of that nature as 
proving the sincerity with which the Government of France has 
taken its first step towards the goal of free trade. The soundness of 
its conclusions may be easily tested. Where we used to meet with 

rohibition we now find a moderate scale of duties; a country which 
i hitherto made the hardest terms with English manufacturers is 
now become the most liberal of all, except one; free trade in France 
has advanced as far in this one transaction as it did in England 
during a period of 25 years; the manufacturers and merchants of 
Birmingham universally accept the new tariff as one which concedes 
more than they could have expected; of those affected in their busi- 
ness, Englishmen are rejoicing and Frenchmen are repining at the re- 
sult which has attended the negotiation. Such is Mr. Wagner's case. 
Can anyone gainsay his facts? Never did the leading journal com- 
mit itself to a more fragile reed than that which is as the Pro, 








of this visionary argument. The tariff is a thing of real existence, 
such as may be put on its trial every day by a man who deals in the 
products of iron, of copper, or of brass, It only has to be ascertained 
whether a dealer in those articles can now import them into France on 
conditions that are fair and reasonable between the two countries, 
and the actual quality of the tariff is determined. Mr. Wagner and 
his colleague assures us that imports can be so made; and the 7imes, 
which can allege nothing to the contrary, draws upon its imagination 
for a picture of futurity such as may possibly reveal new insur- 
mountable difficulties.” 

The Queen v. Sparrow has been heard before the Court of Criminal 
og It arose out of the assault committed by Mr. S iw upon 

r. Samuel Griffiths. Upon the trial before the Reston, oe jury 
found Mr. Sparrow guilty, but without intent, and the Recorder 
ordered the verdict to be entered as guilty under the statute, In 
order, however, that the decree of the Superior Courts might be taken 
upon that point, judgment was deferred. The case having been 
argued in the Court of Appeal, it has been decided that the Recorder 
was right, and that the conviction must stand. The result is that 
Mr. Sparrow will be called up to receive sentence at the January 
sessions. 

The project of a railway from Banbury to the West, which has slept 
since the loop line at Yarnton from the Oxford, Worcester, and Wol- 
verhampton to the Bucks line has been formed and opened, has again 
reappeared. Surveys from Banbury westward to the Oxtord, or- 
cester, and Wolverhampton are now in hand, not with an intention of 
foing to Parliament the next session, but at some future time. ‘The 
line is proposed to be a narrow one from the Bucks line, and to ran 
into the narrow rails of the Great Western. The engineering difii- 
culties will be for the first six miles from Banbury—that is, between 
the — of the Cherwell and the spring heads of the Stour; these 
passed, the works for the remaining twelve miles will be of a light 
and comparatively inexpensive description. 
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IMPROVEMENT or THE TyNE: Jmportant Report by Mr. Ure—Inon Sarsump- 
Inc ON THE TynE—TuHE EXpPLosion ON BOARD THE Tonnine STEAMER— 
Pustic Wonks tn Essex: Dagenham Reach Dock; South Essex Waterworks 
Company—Docxs aT Hutt—Rovat AgkicuLTuRAL Society: The Ap- 
proaching Meeting at Leeds—Epvucationat Errornts at Mancuesten— 
Ratwway Proyects in tHe East—Tatat or A New Cannon Batt 
(Buwovett’s) at Harwica—Tae Creveranp Inon Taape—Liverroon 
Matress—Mancaester SteaM Boies Assurance Company. 


A Lone anticipated meee by Mr, Ure, engineer to the River Tyne 
Commissioners, on the improvement of that important stream, was 
delivered at the last meeting of the commissioners, held yesterday 
week. The importance of the subject, the eminence of the reporter, 
and the extent and expense of the works proposed, induce us to refer 
to the matter at some length. Mr. Ure proposes to form a channel 
easily navigable for the largest vessels between the sea and Shields, 
the docks there and Newcastle, and for such a class of vessels to and 
from the upper part of the river as can | one under the High Level 
Bridge at Newcastle; a sufficient depth of water to be carried to the 
river walls for the purposes of traders having establishments on the 
banks. The depths to which he proposes to form the channel is 29 ft. 
at high water of average spring tides (30 ft. below Tyne datum) from 
the sea up to the Tyne and Northumberland Docks; thence to New- 
castle, 26 ft., and above Newcastle to the exent of the commissioners’ 
a near Ryton, 23 ft. At average neap tides the depth will 
about 3 ft. less. There will then be a depth at low water spring 
tides in the channel of about 15 ft. up to the Northumberland k, 
from 12 ft. to 13 ft. thence to Newcastle, and thence to the Boundary 
Stone, near Ryton, about from 10 ft. to 11 ft.; these depths.to be 
gradually made to about 10 ft., more or less as depending on the 
purposes for which the adjoining banks are used, at such distance 
from the walls as will leave them secure. To give a safe navigation 
and, as far as practicable, uniform channel, he proposes to remove 
various points, and embank parts where unnecessarily wide. The 
ints below Newcastle are the Stones (in course of removal), the 
nsand and Middle Ground, Whitehill Point, Bill Point, Bill Quay 
Point, Felling Copperas Works Point, Friar’s Point, and the 
smaller point shown on the plan. In the part of the river above 
bridge he proposes to cut a straight channel between Scotswood and 
Lemingtom Hall, and to remove such other projections as will form a 
uniform channel, gradually diminishing in width to 400 ft. between the 
river walls at the upper parts; the Elswick, Lemington, and Blaydon 
channels to be left open, as at present, for the traffic of these places. 
The river slopes, in all cases, to be protected by a high water stone 
facing, and the ground behind filled to a proper height for manufac- 
tories, except in the case of Jarrow Slake and Coble Dean, which it 
is proposed to Teave with sand slopes, as at present, unless found 
liable to be washed away, when they would be protected by a low 
water stone facing. The river walls opposite factories and other 
works he expects will be built by, and at the expense of, the adjoin- 
ing proprietors, as has heretofore been the case. Outside the narrows 
training walls will be required to guide the current more uniformly 
at that part, but as these are being partially carried out in con- 
nection with the piers’ work, their cost, which will be small, is not 
included in the estimate. He does not at pat any lines 
of wall through Shields Harbour, as a large portion of it may be 
required for anchorage purposes. Nor—as the navigation is 
capable of being exte westward of the Boundary Stone, near 
Ryton—does he propose to limit it to that point by the construc- 
tion of a weir or other restrictive work, but leaves it to be 
dealt with as future interests may require. These improvements, 
when executed, give to the river a channel greatly exceeding its 
natural ey, the formation of which will require to be accom- 
plished by dredging, apd will be the source of a constant moderate 
expenditure. In order that masted vessels may pass to the utmost 
limits of the navigation, it is necessary that the bridges across the 
river be dealt with; these are the town bridge at Newcastle, the 
Suspension Bridge at Scotswood, and the temporary railway bridge 
recently erected at Scotswood. The town bridge at Newcastle acts 
like a weir, as is proved by the smaller area of waterway through its 
openings than in the river, both below and above it, and by the 
increased depth immediately below and the raised bed of the river 
above it. There are several plans by which this bridge may be dealt 
with; the first that occurs to Mr. Ure is to remove it entirely, and 
endeavour to arrange with the North-Eastern Railway Company to 
make the present High Level Bridge free; if an arrangement with 
this company may not be effected, he would then propose to construct 
a new High Level Suspension Bridge as a free bridge: and if this 
also be found unattainable, then he would pro; to construct a new 
low level bridge in lieu of the existing town ridge on a plan that 
would enable the two centre spans to be opened for the passage of 
masted ships. In connection with the two first-named plans, he would 
ropose that ferry steamers be established at two or three places in the 
Locbeur to carry passenger traffic across it, which by this means would 
be more conveniently conducted than by the existing bridge. The sus- 
pension bridge at tswood he would propose to substitute by a 
steam floating bridge, of which there are numerous examples working 
satisfactorily throughout the country. With respect to the railway 
bridge at Scotswood, he aes ogy that powers be taken to cause the 
reconstruction of this bridge in a anent manner with the 
foundations so laid as to allow of the river being deepened to at least 
the extent before stated, that it have two opening spans, one on each 
side of the central pier, that it be made at a proper angle to the 
river, and, generally, that it be constructed in such a manner that the 
navigation interests shall not be sacriticed. These improvements, to 
be of service within a reasonable time, must be rigorously pro- 
secuted. The amount of dredging to be performed, to make the deep 
channel the full width of the river before stated, would be in round 
figures about 25,000,000 tons; the present machinery of the 
commissioners and that constructed will remove from 1} to 14 
million tons per annum, and with two dredging machines of mode- 
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a of 1,250 volumes. In the news-room a very large increase in 
the number of readers is perceptible, there being now a daily average 
of not less than 2.957. The total number of volumes in the various 
departments is 53,745, being an increase of 2,505 over the total stock 
of the previous year. 

E appears to be quite a mania for new railway projects on the 
thinly populated eastern side of the kingdom. If everyone wished 
to pass the remainder of their natural lives in trains there could not 
be more ehening ond speculation. Thus the project for a direct line 
from London to Bury St. Edmunds, which fell through from sheer 
inanition in 1858, has this year been revived, as has the Lynn and 
Hunstanton, the Pitsea and Maldon, &c., among other schemes—and, 
no doubt, in several instances they are little more than schemes—are 
lines from Bishop Stortford by Dunmow to Braintree, from Ely to 
Bury St. Edmunds, from the Norwich and Spalding line to Bury St. 
Edmunds (this idea rejoices in the ay Soren designation of the 
“Mid-Eastern and Great Northern aD from Sudbury to 
Clare, hang Helier’ and Bury St. Edmund’s, Toujours, | fe 
St. Edmunds! Everyone is thinking of nothing but Bury St. 
Edmunds and its 15,000 or 16,000 inhabitants ! 

A new cannon ball—mentioned in a recent number of Tne Enat- 
NEER— tried a few days since at Harwich, does not seem to have been 
very successful. A local paper says immediately the balls left the gun, 
instead of going straight they twisted about in all directions. If we 
remember rightly Mr. Biddell was the inventor of the ball. 

“ Griffith’s Circular” states, with regard to the trade of the Cleve- 
land iron district, that the demand for bars keeps up, and most of the 
works are! in operation. In the Middlesboro’ district the iron trade 
continues in a satisfactory condition, the large works on the Tees 
being in full activity, and as shipments of pig-iron are going on to 
some extent on French account, this will have a tendency to give 
tone to the market for pigs in all these districts. A broker’s house in 
Manchester is shipping—to enter a little into particulars—5,000 tons 
of Middlesboro’ pig-iron for Bordeaux and other French ports. 

One or two matters call for notice in the Liverpool district. At 
the last monthly meeting of the Toxteth-park Board of Health, a 
letter was read from Messrs. W. and D. Busby, applying on behalf of 
the Liverpool-road and Railway Omnibus Company,” for leave to 
4 a line of iron rails down on the road from Garston to Liverpool, 
which is under the government of the board. The company desires 
to be allowed to lay but a single line of rail along the centre or other 
part of the road, at its own cost for laying and maintenance. It will 
be quite level with the surface of the road, with a peculiarly formed 
small groove, in which it is quite impossible that any kind of carriage 
wheel can be caught and twisted, or a horse’s foot fastened. Having 
only one line of rails, self-acting movable flanges would be used, in 
order that the carriage might move off and on the track to accommo- 
date the traffic, there being, of course, proper regulations to prevent 
confusion and collisions. Mr. J. Boult moved ‘that application be 
made to the town council for permission to introduce into their pro- 
posed bill for horse-tramways for power to enable the board to lay, or 

rmit to be laid, horse-tramways within the district of Toxteth-park. 
This was opposed by Mr. Darcy, and, on a division, was lost by the 
casting vote of the chairman.—At the last meeting of the Polytechnic 
Society a discussion was resumed on a model, prepared by Mr. 
M’Ardle, of a high-level approach to the landing-stages. The dis- 

ion was reopened by Mr. Hignett, who explained that the plan 
included a high-level road from Water-street, one from the east end 
of St. Nicholas’s-churchyard, and another from James-street. 
Numerous suggestions were made by several gentleman, nearly all of 
which were objected to by Mr. Hignett. 

At the last ordinary meeting of the directors of the Manchester 
Steam Boiler Assurance Company, Mr. R. B. Longridge, the chief 
engineer, presented his monthly report, from which the fullowing are 
extracts: — During the month of October proposals have been 
received for the insurance of 166 boilers, and 107 boilers have been 
accepted by the Board. Five boilers have been declined, as unsafe to 
work at the required pressure ; and the acceptance of 19 has been 
deferred, viz., 4 on account of the unsatisfactory state of the safety- 
valves, 9 unprovided with efficient water- gauges, and 6 for repairs or 
alterations. In testing by hydraulic power a new boiler proposed to 
be insured, both the flues collapsed at a pressure of 85 lb. per square 
inch, These flues were 23 ft. long by 2 ft. 9 in. diameter, made of 
§ Staffordshire plates of ordinary quality. The longitudinal seams 
had not been well arranged, there being not more than 4 in. distance 
between the centre lines of the rivets. The rivetting had all been 
done by hand, and though inferior to machine rivetting, appeared to 
be good. According to the furmula given in Mr. Fairbairn’s work 
on “ The resistance of tubes to collapse,” these flues ought not to 
have given way at a less pressure than 149 lb. per square inch ; or, 
in other words, they should have been capable of sustaining 75 per 
cent, more pressure than they actually did. This startling fact 
not only throws doubt on the accuracy of Mr. Fairbairn’s 
formula, but also tends to prove that the pressures to which man 
boilers are now subjected approach much more closely to their 
ultimate powers of resistance than has generally been supposed. The 
nnmber of boilers inspected during the month is 1,006, of which 44 
have been internally, and 40 thoroughly examined; 36 were found 
defective and in need of repairs, viz.,22 on account of fractured or 
blistered plates, and 14 on account of corrosion. Of the former two 
were injured in consequence of deficiency of water, and have been 
repaired at the expense of the company. There is little to record 
relative to these accidents. Both boilers were provided with glass 
water-gauges, which, on examination, were found in good 
working order, as were also the other mountings. These accidents, 
therefore, can only be attributed to gross negligence on the part of 
the attendants. Similar negligence has been exhibited in four other 
instances; but the injuries resulting therefrom were of a very 
trivial character. Nine water gauges and 26 safety-valves were 
found out of order, two of the latter being entirely inoperative. 


Tate power, additional to those named, he sees no difficulty in 
performing the work in from twelve to fourteen years; if the deep 
channel of modified width afterwards described was made in the first 
instance, it would be accomplished in considerably less time. As 
regards expense, Mr. Ure divides his estimates into three heads: 
the first section, from the sea to Northumberland Dock, £120,600; 
the second section, from Northumberland Dock to Newcastle, 
£369,000; and the third section, from Newcastle Bridge to poset 
Stone near Ryton, £384,000,—making a modest total of £873,600. 
Mr. Ure, in summing up the advantages of his important projects, 
urges that if they are carried out, there will be a quicker ebb and 
flow, and eater column of tide, the tidal receptacle below 
Newcastle rise considerably, and above Newcastle greatly 
increased ; an addition to the tidal power will thus be created in the 
upper part of the river which cannot fail to act beneficially on its en- 
tire length, passing off more rapidly the land floods, which will not 
attain a height to damage the adjoining country or the manufacto- 
ries that may hereafter be established on the banks. Vessels of the 
usual rig up to about 300 or 400 tons could navigate the upper river, 
larger if rigged especially for this trade, and, subject to the same 
condition, screw and paddle steamers, up to 1,000 or 1,200 tons. Ves- 
sels of almost any size could be built above bridge, if steamers take in 
their machinery there, and be passed under it. All establishments on 
the banks of the river would have a deep water frontage. With the bar 
deepened, and the river improved, merchants, coalowners, and others 
below Newcastle, would have the advantage of a choice of vessels 
suitable to their trade, in place of being limited as at present to the 
class of vessels that now use the docks, and the smaller class which 
can navigate the river; shipbuilders and others would make con- 
tracts with the certainty that the river would not fail them; and 
the various classes of manufacturers would bring the raw material 
to their works and send the manufactured articles from them in 
many cases without transhipment. Newcastle would be made and 
easily maintained a deep harbour equal to conducting any kind of 
traffic. The owners of coal fields to the west of Newcastle would na- 
turally increase their output, and open new collieries; and it may 
be expected that that coal field to a considerable distance inland 
of hell Geotes of the river would contribute its share to the general 
traffic. It is also for consideration whether a considerable Conti- 
nental traffic, to and from Liverpool and other places on the west 
coast, would not be likely to use the Tyne if the goods could be 
shipped in proper condition above Newcastle. The commissioners 
decided by eleven to four to make the necessary application to Par- 
liament to give effect to Mr. Ure’s suggestions. 

There is the usual activity on the shores of the busy Tyne, which 
weil deserves the epithet, as, in spite of all present difficulties, the 
above-bridge traffic amounts to 1,000,000 tons annually. Messrs. A. 
Leslie and Co., iron shipbuilders, of Hebburn, are engaged in con- 
structing an iron screw steamer of 800 tons for the Danube, to be 
fitted with engines of 100-horse power; an iron steamer of 1,500 
tons, with engines of 400-horse power, intended for the India trade ; an 
iron screw-steam yacht of 65 tons, with high-pressure engines and 
60-horse power (building for a gentleman in London); and an iron- 
schooner yacht of 80 tons for a foreign gentleman. A two-funnelled 
steamer, formerly employed in the Tees, is —_ out on the Tyne for 
Kurrachee. She will be schooner-rigged, and will sail out. 

The adjourned in oy into the Tonning explosion, which has cost 
thirteen persons their lives, was resumed on Monday ; but as it was 
argued with some show of reason by the legal gentlemen who ap- 
peared before the coroner that it was impossible to adduce scientific 
opinions, except upon certain data, which could only be supplied by 
the wounded chief engineer, who is at present in hospital, and non- 

roduceable, a further adjournment was ordered. Enough, however, 
ies been elicited to show that the valves attached to the boilers were 
not in first-rate order. Each boiler had two valves, an ordinary 
valve and a Government valve; and when the starboard ordinary 
valve was examined after the explosion it was found in an unsatis- 
factory condition, being fast in its seat. The possible inference is, 
that the port valve was also not exactly all right; but still, as the 
pressure of the steam was stated not to exceed 15 !b., and the boilers 
were § of an inch thick, it is strange thet an explosion should have 
taken place, even with defective valves, a!though such a state of 
things would, of course, be highly reprehensible. The more light is 
thrown upon the case the more be + get oe it becomes; but this 
much is apparent—it would be desirable to bave more frequent official 
examinations of both Government and working valves. The most 
interesting evidence offered on Monday was that of the second engi- 
neer, George Wilkinson, who stated in the course of a long exami- 
nation :—“ I was present when the Government inspector, Mr. Gallo- 
way, examined.-the boilers. I assisted him in examining the valves 
of the starboard boiler. I lifted the weights, unscrewed the nuts, and 
lifted the top of the valve-box off. In my opinion the result was not 
satisfactory, as the valve was set fast in its seat. I did not see the 
state of the Government safety-valves after the explosion ;,they were 
gone with the top of the boiler. I was present whep the port boiler 
valve was examined on the following day. The rod of the valve was 
bent forward from the effects of the explosion, I suppose. On the top 
of the valve-box being removed, I did not see the valve in its seat. 
I cannot say whether it was in its seat or not. If the valve had been 
raised, the bend would not have been as it now is; it would have been 
lower. It was bent above the valve-box altogether. .. . . I should 
think the Tonning boiler well qualified to bear a pressure of 15 lb. 
I have seen the port valve since it hus been taken out. I have looked 
at the rim of it, It is perfectly smooth. If it had been in good work- 
ing condition, and steam had passed round it, the edges would have 
been marked by a dark colour. This was the case as far as I know. 
Supposing even the starboard valve had been fast, if the other valves 
had been open there would, I think, have been sufficient escape.” 
Altogether the case is one of considerable interest and difficulty 
also. 

Application will be made to Parliament next session for powers to 
alter, enlarge, and extend the Dagenham (Thames) Dock Act, 1855, 
with reference to the construction of a dock on*the north bank of the 
Thames at Dagenham-reach. It is also proposed to take the remain- 
ing portion of Dagenham Gulf, reserved by the act of 1855, for 
special purposes, &c.—-A “South Essex Waterworks Company’’ is 
ae proposed, for the supply of a number of small towns and villages. 
Without wishing to throw “cold water” on this undertaking, we 
cannot help asking whether there are not public or private pumps in 
these little towns and villages? There is something new in the idea 
of supplying water to villages, even when they are budding into 
towns; but, perhaps, the promoters of the scheme think it advisabl 
te take early possession of the district. 

A new company has been formed at Hull in order to construct a 
large dock on the west side of the town. The old dock company have 
announced their intention to oppose the scheme in Parliament, and to 
apply themselves for power to construct a dock of a similar cha- 
racter. 

At the ensuing meeting at Leeds of the Royal Agricultural Society 
of England prizes are to be given for plans of agricultural cottages, 
and plans for labourers’ houses in towns. It has been resolved that 
the showyard for implements shall be open to the public on Monday 
on payment of 53., and the stockyard at one o'clock, or as soon as the 
judges have made their awards, without extra payment; on Tuesday 
the showyard of live stock and implements is to be open to the public 
on payment of 5s.; on Wednesday the admission to be 2s. 6d. ; and 
on ‘Thursday and Friday 1s. Looking to the numbers that attended 
at Chester in one day at 1s, (35,900), the council think this arrange- 
ment will afford ample convenience to all classes. The steam plough 
seems likely to be a principal attraction at the coming show. It is 
devided that the date of the Leeds meeting shall be the week com- 
mencing Monday, July 15th, unless the assizes or local arrangements 
should interfere. The local and other prizes will not be finaily tixed 
until the end of December. ; _ | Benson, of Ludgate-hill, London, have been characteristicall 

It may fairly be said that the Manchester corporation has now in | described as ‘the perfection of mechanism.’”—Standard.—Benson's 
—_— a more —— system of ee J — libraries | Lllustrated pew post free for two stamps, is ror of every 
and news-rooms than any other city and. @ aggregate | construction of watch now made. Watches safe to all parts of the 
issue of books in 1859-65 have been 823, volumes, or a daily | globe.—Apy. 





































































Screntiric v. Practicau Instruction.—A recent number of 
Silliman’s Journal contains the following testimony of Liebig as to 
his famous school at Giessen; it is worth considering in these days 
of practical science :—‘ The technical part of an industrial pursuit 
can be learned; principles, alone, can be taught. It is only after 
having gone through a complete course of theoretical instruction in 
the lecture-hall that the student can, with advantage, enter upon 
the practical part of chemistry. He must bring with him into the 
laboratory a thorough knowledge of the principles of the science, or 
he cannot possibly understand the practical operations. If he is 
ignorant of these principles, he has no business in the laboratory. 
In all industrial pursuits connected with the natural sciences—in 
fact, in all pursuits not simply dependent on 1 dexterity—the 
development of the intellectual faculties by what may be termed 
school learning constitutes the basis and chief condition of every 
improvement. A young man, with a mind well stored with solid 
scientific acquirements, will, without difficulty or effort, master the 
technical part of an industrial pursuit; whereas, in general, an 
individual, who is thoroughly master of the technical part may be 
altogether incapable of seizing upon any new fact that 4 not pre- 
viously presented itself to him, or of comprehending a scientific 
principle and its application. 

Tue Perrection oF Mecuanism.—“ In short, all the improve- 
ments for our convenience and comfort, dating from a state of 
barbarity to one of high civilisation, are but the cumulative results 
of inventive ingenuity ; and in no instance is this more clearly seen than 
in the history of those beautiful inventions which have from time to time 
been brought to bear upon the science of Horology. Trace its history 
from the time of the Romans with their clepsydra or water-clock, 
and Alfred with his candles, trom hour-glasses and sun-dials, down to 
that miracle of ingenuity ‘The Watcb,’ and see how improvement has 
succeeded am until at last those now manufactured by 











PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — E. 
sizes are for at the rates agreed by the trade. Guctsaoegs 
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TIN PLATEs remain the same. MOATE and CO., Metal Brokers, 
November 15, 1860. 65, Uld Broad-street, London, 
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Zinc nails are now extensively employed in the manufacture of 
boots and shoes, in place of wood or iron. It*is said that ziue nails 
are also substituted for sewing, in ladies’ slippers. An irun last is 
employed, and the nails, on being driven in, strike the last, and 
become headed or riveted on the inside, thus forming a very secure 
fastening. 

A prospectus has been issued of the Great Kanawha Company for 
the purchase and development of a tract of 85,000 acres of land, or 
about 133 square miles on the River Kanawha, in Virginia. The 
chief value of the estate consists of coal deposits which abound 
throughout this region, and the neglect of which has long been a 
matter of surprise to all persons acquainted with them. The cost of 
the property will be £127,500, and a large portion of that amount 
will be taken in shares of the company. ‘he true plan, however, in 
enterprises of this kind is to insist that the whole remuneration shall 
be taken in shares, and consequently be made contingent on success. 

Dancerous Ramway ADVENTURE.—A paragraph with this 
heading appeared a few days ago in the Scotsman, stating that the 
guard and engine-driver of an evening passenger train from Stirling 
to Dunfermline had, after arriving at Causewayhead, thoughtlessly 
returned with the train to Stirling for the Alloa and Dunfermline 
mail-bags, these having been inadvertently omitted to be thrown 
into the railway van. This adventure was attended with danger, 
but fortunately no accident occurred. The officials, however, at 
Glasgow viewed the offence in a serious light, and immediately 
suspended Andrew Drysdal, guard; Wiliiam Anderson, engine- 
driver; and James Fairnie, stationmaster, Causewayhead. Sub- 
sequent investigation into the circumstances has led to the dismissal 
of all three men from the company’s service. Public sympathy is 
on the side of the men, who are very generally respected for their 
attentive and obliging conduct, and memorials are getting up in 
their favour, in hope of the railway company again taking their 
dismissed servants into their employment.—Scotsman. 

Monster SAre.—Messrs. Milner and Sons, of Liverpool, have 
just completed an extraordinary specimen of their manufacture, in 
the shape of a monster fire and thief proof safe, destined for use 
abroad. This massive iron “ chest,” if such a term is not altogether 
inapplicable in dealing with such proportions, surpasses anything of 
the kind ever previously manufactured. It stands 10} ft. clear in 
height, has a “ frontage” of 13 ft., and runs 19 ft. in depth from front 
to back. In the centre of the front of the “safe” are a couple of heavy 
folding doors opening outwards, and recessed inwards another similar 
pair of folding doors, thus forming a double entrance to what is 
termed the “ outer room.” Stepping into this room, the visitor is 
confronted by a solid wail of iron, fitted with a third pair of folding 
doors, which give access to the “bullion-chamber,” a rather com- 
modious apartment, which might almost serve the purposes of a bank 

arlour, being 12 ft. wide by 10 ft., and upwards of 10ft. in height. 

n this inner sanctum will G deposited the most valuable deeds and 
gold coin, which it is presumed will be as safe here as human fore- 
sight can make them. Fire and thieves are alike defied. The outer 
walls of the safe are constructed of 45 great iron slabs half an inch in 
thickness, 10 ft. 6 in. high, and 2 ft. 6 in. broad. A hollow space of 
1} in. intervenes between the outer and inner walls. The “ inner 
walls,” while adding to the strength of the safe, give it the 
quality of resisting fire, for they consist of a series of 30 chambers, 
constructed in a manner common to all Messrs. Milner’s safes, and 
fitted with the composition which keeps the interior of the safe cool 
while its exterior may be exposed to the fiercest conflagration. 
These chambers, or inner walls, are 44 in. in thickness, and the roof’ 
of the safe is of similar construction. The same precautions against 


i d to the flooring, which will rest 
ened ~~ order to knit the framework of 


eventually on a stone slab, but i . — 
this editice together and give it proportionate strength, the tloor con- 
sists of two thicknesses of iron plates. Both the outer walls and the 
fire chambers are put together with angle-iron bars and plates and 
plate bars, fixed and rivetted so as to afford the utmost possible 
strength. In order to guard its entrances from any insidious at- 
tempts, both pairs of folding doors are fitted with Milner’s pick and 
powder-proof locks, which shoot out bolts on three sides. The total 
weight of the safe, as it stands on the floor of the workshop, is about 
40 tons, and when we state that the greatest safe which has ever 
been constructed on the premises before weighed but 10 tons, a com- 
parative idea of the step which has been taken in advance of every- 
thing of the kind that has gone before is at once qe. We 
believe it is intended for the Commercial Bank of uritius.— 
ii 1 Couri 
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THE LIFEBOAT SERVICE. 











Iv a recent number of THe ENGINEER we published an abstract, | 
taken from the jofirnal of the National Lifeboat Institution, of the | 
wrecks and casualties which had happened on the coasts and in the 
seas of the British Isles during the past year. In that period 1,416 
wrecks occurred, with the loss of 1,646 lives. The money value | 
of the’ property destroyed from these wrecks is represented at nearly | 
£2,000,000 ; but who can represent the misery in many a home 
throughout these islands resulting from these disasters ? Can nothing 
be done to lessen this fearful loss of life and destruction of property ? 
Do we use all the aids of science in this truly important and national 
affair? Might not much be done to mitigate this fearful 
loss by the construction of harbours of refuge in suitable localities ? 
Surely it would be a wise and prud g t for us to pro- | 
vide harbours on some of our most exposed points on the east coast | 
and elsewhere. Because we have blundered at Portland and other | 
places, it is contended that we have no encouragement to pursue any 
additional outlays on similar works ; and so we continue to throw away 
lives by thousands, and money by millions. These extensive under- 
takings have failed in the hands of Government, which is hardly ever 
successful in the art of mechanical construction. If these important 
works were entrusted to the practical intellects of men who really 
understand them, we should not have to lament, year after year, 
that no real progress has been made with them. | 


| 
Meanwhile, whatever can be done by the establishment of life- | 


boats, and afterwards their maintenance in an efficient state, in 
diminishing, at least, the loss of life from these dreadful wrecks, | 
deserves our cordial and hearty support. Hence it is that we have | 
somewhat stretched a point by publishing, at the solicitation of the 

Royal National Lifeboat Institution, the above engraving of one of 

their lifeboats proceeding to the rescue of a shipwrecked crew, thus | 
to manifest again our high appreciation of its indefatigable and | 
successful exertions in a cause which is at once truly philanthropic | 
and national in its character. | 





tial arr 


The original picture from which our illustration is engraved was 
painted by Mr. Samuel Walters, of Bootle, near Liverpool. 
He was induced to prepare it at considerable trouble, by a 
peculiar process of photography, in order to bring before | 
the public a correct and picturesque view of one of these 
valuable lifeboats, with the intention of exciting a more | 
general appreciation of their great services in cases of shipwreck, 
and of inducing the benevolent to extend their support to an insti- 
tution whose lifeboats, even during the present year, have been the 
means of snatching 154 of our fellow-creatures from a watery grave 
On very many occasions it happened that, when the lifeboats 
had put off in reply to signals of distress, the vessels had either got 
out of danger or their crews been rescued by other means. Lifeboats’ 
crews also assembled several times to give assistance, but were not 
required to put off tosea. For these valuable exertions the total sum 
paid to lifeboats’ crews was £611. On these occasions, and on those 
of quarterly exercise, the lifeboats were manned, probably, by no less 
than four thousand persons. Nearly all the services took place in 
stormy weather and heavy seas, and often in the dark hourof the night. 
Such practical proofs as these of the great value of the Royal National 
Lifeboat Institution in a maritime country like ours cannot be over- 
rated. It has now 108 lifeboat stations under its management, some 
of which‘are not yet on their stations, but which will be there in a few 
weeks. On an average, each station requires £40 a-year to maintain 
it in a state of thorough efficiency. It is therefore evident that this 
good work can only be perpetuated by permanent endowments and 
the continued support of the public to the Lifeboat Institation. 


We append a list of the lifeboat stations of the society, as it 
cannot fail to be of essential service at this period of the year to 








mariners and sea-going passengers, These boats form a truly noble 


fleet—outnumbered to be sure by the navies of commerce and war, 
but the largest life-saving fleet the world has yet seen :— 








ENGLAND. | ALES. 
NORTHUMBERLAND — CARMARTHENSHIRE— 
Berwick-on-Tweed. Lianelly. 
North Sunderland. m Bay. 
Boulmer. PEMBROKESHIRE— 
Alnmouth, Tenby. 
Hauxley. Fishguard. 
Newbiggin CARDIGANSHIRE Cardigan. 
Cullercoats. MERIONETHSIURE— 
Dura Whitburn. Aberdovey. 
Seaton Carew. outh, 
Yorusumre . Middlesborough. CARNARVONSHIRE— 
Redcar. ‘ortmadoc. 
Saltburn. Orme’s Head 
Filey. AnGiesty . Lianddwyn 
Bridlington. Rhoscolyn. 
Hornsea, Holyhead. 
NORFOLK Cromer. Cemlyn. 
Mundesley, Moelfre. 
Bacton, Penmon. 
Palling. FLINTSHIRE . Rhyl (Tubular.) 
Winterton. 
r. LANCASHIRE . Southport. 
Yarmouth, No. 1. Lytham. 
oe No, 2. jeetwood. 
SUFFOLK. . Lowestoft. CUMBERLAND. Silloth. 
Pakefield. IsLE oF MAN. Castletown. 
Southwold, 
Thorpeness, No. 1.5 SCOTLAND. 
- No. 2. AYRSHIRE Ayr. 
Aldborough. rvine. 
KENT Margate. ARGYLLSHIRE. Cantyre. 
Walmer. CAITHNESS-SHIRE— 
Dover. urso. 
Dungeness, Banrrswire . Buckie. 
Sussex . - Camber. Banff. 
Rye. Eveimnsnire . Lossiemouth, 
Hastings. ABEKDEENSHIRE— 
Eastbourne. Fraserburgh. 
Newhaven FIFEsHIRE St. Andrew's. 
Brighton HADDINGTONSHIRE— 
Selsey. North Berwick. 
Istz or Wiaut Grange. 
Brooke. IRELAND. 
Dorset . . Lyme Regis. Co. ANtrIM . Portrush. 
Soutu Devon. Exmouth. Down Groomsport. 
Teignmouth, Tyrella. 
CORNWALL . Fowey. Newcastle. 
Lizard. Lourn . Dundalk. 
Penzance. rogheda. 
Sennen Cove. Dusun . Skerries. 
St. Ives. WicaLow Wicklow. 
Newquay Arklow. 
Padstow. Wexrorp Cahore, 
Bude Haven. Wexford, No, 1. 
Nort Devon Appledore, No. 1. Rosslare Fort, 2. 
pm No. 2, Carnsore, 
Braunton. WATERFORD Tramore. 
Dungarvan. 
WALES. Ardmore, 
GLAMORGANSHIRE — Cork Youghal. 
Penarth. Ballycotton. 
Porthcawl. Mayo Westport. 


The following are extracts from the lifeboat rules of manage- 
ment :—“ Each lifeboat to have a coxswain superintendent, with a 
fixed annual salary of £8. The lifeboat to be regularly taken 
afloat for exercise once every quarter, fully manned and equipped, so 
that the crew may be familiar with her properties and proper manage- 
ment. On every occasion of exercise, the men are paid 5s. each in 
stormy weather, and 3s. each in fine weather ; and on every occasion 
of going off to a wreck to save life, each of the crew receives 10s. by 
day and £1 by night, and equal shares of any local subscriptions 
which may be raised to reward any 4 act of ead or exer- 
tion. The crew are provided with lifebelts. The coxswain is 
required to keep a list of all the lifeboat stores, which are to be 
examined once a quarter by the local committee, in order to their 
being repaired, or repiaced, if in the least degree in a doubtful con- 
dition. The lifeboat to be kept on her carriage, in the boathouse, 
with all her gear in her ready for use, except articles which require 
to be secured from damp. Signals are agreed upon for calling the 
lifeboats’ crews together; and immediately on intimation of a 
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wreck, or vessel in distress, the coxswain is to muster his crew, 
launch his boat, and proceed to her assistance. The local committee 
to make quarterly inspection, and report to the institution as to the 
behaviour of the boat during exercise, pointing out any defect that 
may be remedied, and offering any suggestion that may conduce to 
the efficiency of the service.” 

By these arrangements the National Lifeboat Institution hopes 
to have sufficient lifeboat establishments all round the coasts of the 
United Kingdom. To effectually attain the objects of the institu- 
tion, it will be manifest that a considerable expense must be incurred ; 
amounting, in fact, from £300 to £400 on the first formation of a 
lifeboat station. The number of lives saved by the lifeboats of the 
society and other means since its formation is 11,824; for which 
services 82 gold medals, 665 silver medals, and £13,000 in cash have 
been paid in rewards. The institution has also expended nearly 
£40,000 on lifeboats, lifeboat transporting carriages, and boat- 
houses. Without, therefore, the pecuniary assistance, and the hearty 
general co-operation of the community at large. the — of the 
society cannot be carried out; and surely such an institution, devoted 
to such worthy and comprehensive purposes, need not appeal in vain. 
Much has been done, but much yet remains to be done. Munificent 
donations from the wealthy few have poured in—in some cares the 
establishment of a perfect station having been presented—but it is 
from the small contributions of the many that such an establish- 
ment must derive its vitality. Every-day experience shows us that 
in this charitable land the public have only to feel assured of the 
object being worthy, and that money subscribed will be pony 

pplied, for th ds of pounds to roll in immediately. e 
trust that the National Lifeboat Institution has only to be more 
generally known to be placed upon a more permanent and extended 
footing. We must yet expect, before the year is out, to hear the 
roar of many a raging storm, and to read a few days after of many 
a fearful wreck. Surely it would be a cheerful thought in the 
breast of any of us, as he listens to the one, or peruses the account of 
the other, that he has fulfilled one of the many duties assuredly re- 
yew of him by having carried his mite to No. 14, John-street, 

delphi. 











A Srone-BREAKING Macnine.--A machine is now being com- 
pleted at the great ironworks of Creusot, in France, which will dis- 

ense for ever with the painful necessity of employing human labour 
in the breaking of stones upon the roads. By this machine, invented 
by M. Dumarchais, of Saint Gengoux, blocks of granite of the most 
enormous weight are reduced in a moment to stones the size of which 
may be determined beforehand. The orginal intention of the in- 
ventor was the a of a machine for breaking ore, and for 
that purpo-e will this one be used at the ironworks of Creusot, but 
the advantage of its employment on the roads became manifest at the 
very first experiment, and it was forthwith named Dumarchais’ 
stone crusher. 


AcApEMY oF Scrences.—About the beginning of the present 
year high words were exchanged, in one of the sittings of the French 
Academy, between MM. Delaunay and Leverrier, concerning certain 
calculations relating to the moon. The Academy was very nearly 
witnessing such another scene the other day, when M. Delaunay, in 
reading a communication on two lunar inequalities denovered, by 
M. Hansen, took occasion to advert to certain numerical tables 
pnblished by M. Leverrier in the “Annales de l’Observatoire,” 
stating that he had found them erroneous from the fourth decimal 
downwards. M. Leverrier replied that the new tables of the sun and 
mercury alluded to had been adopted for the compilation of the 
“Nautical Almanack,” published by the British Admiralty, and 
edited by Mr. Hind. He added that he had obtained 6,000 observ- 
ations from the rich archives of Greenwich, and that he had even 
been ‘e ~ to borrow other resources from Prussia in making his 
tables. Some months ago, he said, he had presented a theory of 
Venus, which had not, for some reason or other, been published in 
the ‘‘ Comptes-Rendus,” and he believed the numbers alluded to by 
M. Delaunay belonged to his reciprocal theory of Venus and the 
earth. In conclusion he assured the Academy that, as soon as he 
should have M. Delaunay’s text before him, he would prove his 
objection to be futile. M. Delaunay, in reply, begged M. Loverrier 
would insert his remarks in the ‘ Comptes-Rendus,” and so the 
matter ended for the moment. M. Pisani, at the same si com- 
municated an analysis of the G!auberite of Varengeville, near Nancy, 
and stated it to be a of 50°50 of sulphate of soda, 46°78 of 
sulphate of lime, and 0°40 of ferraginous clay. 
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INSTITUTION OF CIVIL ENGINEERS. 
November 13th, 1860. 
Georce P. Broper, Esq., President, in the Chair. } 


Brrore commencing the ordinary business, the president reminded 
the assembled members that at the opening of the last session they 
had heard from the then president, Mr. Locke, a most feeling 
address, ing the d of those two distinguished mem- 
bers of the profession, Mr. Brunel and Mr. Robert Stephenson. How 
littie was it imagined that the lips which then uttered the fervent 
eulogy upon the memories of his departed friends would so soon be 
hushed in the silence of the grave. Another of the leaders had passed 
away, cut off in the prime of life, and in the full vigour of his 
intellect. In Mr. Locke the profession bad lost one of its most 
@ninent members, whether regarded professionally or socially, and 
the institution one of the ablest presidents that bad occupied 
that distinguished position. Sprung originally from that great 
nursery of practical engineers, the works at Newcastle-on-Tyne, 
Mr. Locke acquired there his mechanical knowledge, and his 
unbounded confidence in the powers of the locomotive engine. 
He was soon transplanted to co-operate with the late Mr. George 
Stephenson, in several of his early works; and nearly at the com- 
mencement of the construction of the Grand Junction Railway the 
separation occurred, into the causes of which it was as unnecessary 
as it would be invidious to enter. This separation between the 
master and pupil occasioned painful feclings at the time, but it must 
now be looked upon as an inevitable necessity, for the more rapid 
development of the railway system at the period when the existing 
modes of transit had b totally inadequate for the requirements 
of commerce, and for the growing wants of civilisation. It had 
always bren observed that whenever the necessities of society 
required any peculiar development of talent, or any particular 
invention, by the interposition of an all-wise Providence the man 
and the knowledge were forthcoming to provide for the growing 
wants of society. On the introduction of railways it was requisite 
that a vast amount of mental energy and of physical exertion should 
be employed, in order to render the development as rapid as possible. 
Mr. Locke possessed peculiar qualities of mind which secured for 
him the contidence of capitalists, by whom the construction of the 
Grand Junction Railway was entrusted to him. 

At an early period of the railway epoch he became the engineer of 
the South-Western line, whence he almost naturally sought for, and 
ultimately accomplished, the extension of the system to France; 
where, in the construction of the Paris and Rouen, and Rouen and 
Havre lines, he introduced English capital, English workmen, and 
English contractors, and initiated the continental railway system. 
He was thus the first who promoted the establishment of the present 
rapid communication between the great commercial capital of Great 
Britain. and Paris, the fashionable metropolis of the continent. 

Returning to the field of his early labours, he undertook the exten- 
sion of the lines from Preston to Carlisle, and thence to Glasgow, 
Edinburgh, and, ultimately, to Aberdeen, thus becoming also the 
pioneer of the Scotch railway sysiem. 9 

Without entering minutely into the details of his professional life 
which would be given in the ofticial memoir, it woul be admitted, 
from what had been stated, that Mr. Locke was entitled to be con- 
sidered one of the great engineers of the period, and a distinguished 
pioneer in the introduction of the railway system. 

There was a curious coincidence in the circumstances of the 
decease of the three distinguished men who had been removed 
within little more than a year. Each one had departed on the eve 
of, or at the completion of, some great work. Mr. Brunel might be 
said to have died as the Great Eastern steamer commenced its trial 
voyage. Mr, Robert Stephenson was taken away on the eve of the 
completion of the great Victoria Bridge over the river St. Lawrence, 
Canada; and Mr Locke's decease occurred on the completion of his 
long-cherished project—the extension of the narrow gauge line to 
Exeter, the capital of the West of England. 

These remarks would be very incomplete if no allusion were made 
to the distinctive features which marked Mr. Locke's professional 
career. They would be best understood by extracts from the able 
address he had made to the members on assuming the presidential 
chair, only three years ago, He then said :— 

“Let us consider the principle on which public works are now 
undertaken—the motives that supply those abundant means by 
which alone they become possible. It must be seen that the 
problem proposed on such grounds to practical science is not merely 
the execution of certain works, but rather their arrangement and 
construction in a manner calculated to realise the objects in which 
they originate.” ? sd - 4 Zé 

“ Beyond this, observing the springs from which our profession 
draws its support, and the relation which it bears to the voluntary 
employment of private means in public works—the significance of 
financial results, as final exponents of their success or failure, must 
be apparent.” 7 * * * * * 

“ tn every point of view, therefore—whether especially consider- 
ing that it is the triamph of science to solve the whole of every 
problem submitted to it, and not a part only—or regarding its 
general relations to the objects of modern society in inviting its 
exercise—it will be seen that the financial result of their joint opera- 
tion is not their least important feature, and that the appreciation of 
this side of the question really concerns the engineer no less than the 
statesmay or the capitalist.” 

Those who had watched the career of Mr. Locke were well aware 
how pertinaciously he adhered to these rales. It was not that he 
feared engineering difficulties, for when they were inevitable he 
encountered and overcame them with skill; as, for instance, in the 
works of the Manchester and Sheffield Railway. But his great 
anxiety, and which secured for him the contidence of a large body of 
capitalists, was to attain his object by avoiding difficult and expen- 
sive works, from a desire that all the works on which he engazed 
should be commercially successful. The abnegation of professional 
renown arising from the coustruction of monumental works, whilst 
establishing his reputation as an economical engineer, induced him 
to turn to the locomotive engine and to tax its powers (in which he 
had, from the earliest period, the greatest confidence) for overcoming 
steeper gradients than had hitherto been deemed compatible with 
econumy and safety. In this he was very successful, and when 
viewed in conjunction with the previously-mentioned general 
features of his p:ofessional life, it must be conceded that the Cecease 
of Mr. Locke had caused a gap in the profession which would long 
be felt. 

It would be improper to close this hasty sketch without alluding 
to the extent to which both Mr. Locke and Mr. Robert Stephenson 
had acquired the contidence and esteem of a large circle of friends in 
the House of Commons. They had ably maintained the dignity 
and the independence of an important profession, which should 
always be adequately represen'ed in Parliament. They went there 
without any personal objects beyond that of fair ambition to attain 
an honouratle position; whilst there, they were eminently useful, 
and it might be hoped that before long other active useful members 
of the profession would assume their places in the House. 

Of the urbanity and impartiality with which Mr. Locke had 
acquitted himself of the duties of president it was unnecessary to 
say a word; all that he had said and done was so recent, and had 
been so universally approved. The members of council and those 
who had evjoyed his friendship would lament the loss of a genial 
companion, and the institution a valuable and influential member. 











The discussion upon Mr. Scott’s Paper, “ On Breakwaters, Part 
IL,” which was commenced at the closing meeting of the last 
session, but was not then concluded, was continued throughout the 
evening. 

It was remarked that, in shallow surface waves, the action of 
the oscillating water might be successfully resisted by pitched 
stone walls, concave and cyclojidal outwardly. But a true break- 
water must produce tolerably smooth water, not in the case of 
oscillating waves in sballow foreshores, but in heavy waves and 
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deep water. A ground swell consisted of waves of translation 
aceompanied by oscillating surface waves. These two classes 
must co-exist in deep water, after a heavy storm. Heavy “rollers” 
like those off the Cape of Good Hope were waves of translation, 
consisting of vast masses of solid water moving in one direction 
with great velocity. Their action was nearly as powerful at a 
great depth as at the surface. They were like the tidal “ bore” of 
the Hooghly, or the Severn, or the Dee. They could not be diverted, 
but must be stopped, or broken. This could only be done by a 
maas heavy enough to be undisturbed by their momentum. A wall 
of vertical masonry was considered to be the best reflector—cost and 
durability apart; but a wall inclined at an angle of 45 deg. would 
also reflect a wave of translation, and at this inclination large blocks 
judiciously placed would not be disturbed, even although a consider- 
able breach was made in the wall near them. When any approxima- 
tion to reflection of the wave by walls not too remote from the 
vertical face was abandoned, then reliance must be placed on break- 
ing the wave. For breaking the heavy ground swell, a long sea- 
slope, with the convex section rounded off at the forefoot, was 
thought to be the nost suitable. The intention, in this case, was to 
cause the great wave to begin breaking as early as practicable, to 
make the breaking last some time, and thus ensure the diminution of 
its momentum bein,y as complete as possible—the wave breaking on 
itself, and not upon the stones. In practice, both the ground swell 
and the surface wave—or, both waves of translation and 
of oscillation—had to be contended with. An upright wall, 
also a convex sea-slope and a vertical pier above, dealt with both. 
But it was contended that an outer convex sea-slope of rubble, with 
a retired vertical wall, and a retiring slope on the top of it, was a 
better arrangement. Floating breakwaters did not destroy waves 
of translation ; nor did open piles and gridirons stop waves of | 
oscillation; but a number of parallel rows of piles would diminish 
waves of translation. 

It was remarked that Kingstown Harbour had been constructed 
on the long-slope principle—the slope being 5 to 1—at a total cost 
of only 1s. 6d. per ton—an amount which had been exceeded by the 
cost of the scatiolding alone of some modern public harbours. The 
great breakwater at Portland was also constructed on the same 
system, and the present engineer had stated, in evidence, that vertical 
walls would only be n:cessary for quays or wharves on the inside. 
In deep water piers the long slope appeared, therefore, to be preferred 
to the upright face. 

It was contended that the pier at Blyth could not, with pro- 
priety, be adduced as an example of the success of a work with 
vertical walls, when exposed to a heavy sea. It was constructed on 
a ledge of rock, the surface of which was from 6 ft. to 10 ft. above 
the level of low water of spring tides, having a breadth of about 
400 ft. seaward of the pier. The seaward margin of the rock Lore 
the name of the “Sow and Pigs,” and was situated at 4 distance of 
1,100 ft. from the foot of the pier, thus protecting it from heayy 
seas, which were broken half a nautical mile from the line of the 
pier. In addition to this great natural protection, there also existed 
at 60 ft. seaward of this work, an old long slope pier, which ex- 
tended for a length of about 700 ft. from the shore. The pier at 
Blyth was, however, a cheap and proper one for the situation. 

In reference to Table Bay it was stated, that the chief danger to 
shipping and to any breakwater in course of and after erection, 
arose from the gales from the north and north-westward. These 
were always accompanied by a heavy swell, the waves of which, 














from the configuration of the bottom over which they passed, 
assumed the character of mountainous “shoal water waves.” ‘The | 
greater portion of the breakwater would have to be constructed in | 
water six or seven fathoms deep, or a short distance outside of the 
breaking point of the crest of the waves in the north-westerly gales. | 
Looking at the model of the breakwater proposed by the author, and 
recalling to memory the volume and the peculiar character of the | 
waves, the condition in which they would arrive at the proposed 
structure, the momentum and velocity with which they would be | 
travelling, as well as the possibility of gales occurring during the 
progress of the works—the opinion that the proposed structure was 
inapplicable could not but be concurred in. And even if the work 
could be completed, so far from the waves being broken up or | 
neutralised, it was believed, to use a sailor’s expression, they would 
go “clean over it;” and that, by the action of a succession of such 
waves, the entire fabric would be speedily reduced to the state of a 
dangerous shoal water reef in the entrance of the bay. 

It was urged that no uniform rule could be laid down, as to the | 
best form and material for maritime works. It might be safely | 
stated that the comparative suitability, economy, and duration of 
any hydraulic work, would be almost, if not entirely, proportionate 
to the amount of knowledge and skill bestowed on the preliminary | 
survey of the physical features, and hydraulic phenomena of the 
locality. The misconceptions arising from the terms “wave of 
oscillation ” and “ wave of translation,” as applied to the wind waves 
of the ocean and sea-coast, had, it was thought, contributed in 
no small degree to the many crude and impracticable schemes which | 
from time to time were brought forward as “ universal” modes of 
constructing breakwaters and sea defences. 

It was observed that the discussion resolved itself into two 
separate questions—the one, as to which was the best form of wall, 
in a theoretical point of view, to resist a deep sea wave; the other, 
the cost of securing that form; and the consideration of cost might 
lead to the adoption of the less perfect line. It was argued that the 
vertical wall was preferable to either the cyclvidal or the long slope 
systems; and the objection to vertical walls, that they were liable to be 
breached, was not considered to be valid. If stone was abundant 
and cheap in the neighbourhood of the works, a rubble breakwater, 
though requiring more than ten times the amount of material which 
might be necessary for an equally strong vertical wall in the same 
situation, might yet be the more economical structure. But where 
stone was scarce and dear the pierre perdue system was inapplicable. 
In fact, each case must be separately considered. 

lt was thought that as the hydraulic laws which regulated the 
motion of waves were fixed and immutable, although the local 
circumstances might vary in each, yet that some detnite conclusion 
could be arrived at, as to the best form of breakwater, tirst, for the 
deep water oscillating wave, and, secondly, for the shoal water wave 
of translation, or wave of percussion. It was believed that the long 
rubble slope. say of 7 to 1, between the levels of high and low waier, 
which converted the deep water oscillating wave into a wave of 
translation, was an error of construction, not only as regarded 
original cost, but also future maintenance of the works. The long 
sea slope was exposed both to the percu sive action of the waves of 
translation, and to the recoil of the sea, or what sailors termed the 
under-tow of the wave. In shallow water, with insecure founda- 
tions, the eycloidal form was looked upon as the best; but in deep 
water, for resisting the simple oscillating wave, the vertical wall 
would be found to be the most economical and durable, and the 
proper form. 

It was contended that, in constructing harbours of refuge, the 
object need only be to break the great force of the waves, and not to 


endeavour to secure such smooth water within as to enable trade to | we. al t : Willi 
be carried on, which should be done in an interior harbour, alongside | Plymouth; William Thomas Lewis, Aberdare ; Thomas William 
quays. There were several advantages in keeping the superstructure | 


low, say not above high water of eyuinoctial spring tides. In a| V 
itary i : | mecting, which having been duly confirmed, three new members were 


some that the vertical face could only be obtained at great expense. 
Cost, no doubt, must decide the question; but by adopting the 
system advocated in the former paper, of first constructing a timber 
breakwater, and subsequently facing it with stone, it would be found 
that the vertical face was the cheapest as well as the best. The 
gridiron breakwater, it was assumed, would be better still, where 
there was a heavy sea and small rise of tide; and was the form 
best fitted to deal with waves of great magnitude. It had been said 
that rollers could only be broken by opposing mass to mass. The 
object of the new design was to break the wave, without opposing 
mass to mass. It had been proposed to place an isolated mass of 
stone work parallel with the breakwater seaward. This would be 
e‘lective, but it would constitute a second breakwater, and, as the 
slopes must be long, it would be expensive. It had been objected 
that the water passing between the girders would strike the counter- 
forts obliquely, and that they would receive the whole force of the 
blow. This was tantamount to saying that the sea came end on, 
and that there was no grating. The only surface exposed to the 
blow of the sea was iron. As to the objection that the water would 
pass through, and reproduce a wave, supposing the worst case that 
the water passed through a number of spaces at the same moment, 
each body of water in falling would produce a wave; but these small 
waves would neutralise each other. The misconception arose from 
considering a sloping screen, with horizontal bars, to be the same as 
a vertical screen with vertical bars, and ignoring the fact that, 
whereas in the latter, the water passed } ter at the same 
moment, leaving the cqntinuity of the wave unbroken, in the former 


| it passed through in detail, and at successive periods of time, 


whereby the continuity was destroyed. The principle of a screen 
with horizontal bars had been tried on a small scale, and was suc- 
cessful. It was thought that the only forcible objection that had 
been taken to the new form was, that part of the wave might go 
over the top of the slope. Now if a slope 80 ft. in width was not 
sufficient to prevent that, then 100 ft., or 120 ft. could be tried; and 
even then it would only cost £126 per foot run, which, it was con- 
tended, was less than any other form to be equally effective. The 
breakwater could first be built 8) ft. in width, und any addition 
could be made afterwards; whilst every addition to the efficiency of 
a vertical wall, by increasing the height, diminished its strength, 
every increase to the efficiency of the proposed work added to its 
strength; because every foot added to the height involved an 
increase to the width of two feet. The counterforts would bz com- 
po-ed of massive blocks of rubble masoury so interlocked and set in 
cement that they would cgnstitute one solid mass. 

With respect to the portion of the breakwater at Blyth before the 
meeting, it was apprehended that there had been some misconception 
regarding the principles upon which it had been constructed. The 
straight part of this portion of the work was so like, in external ap- 

arance, some other works, that it had been assumed by many to 
be sia whereas in principle and action it was quite different. 

‘he fundamental idea had been, that the work should rest on, and 
pot be attached to the ground; but that its siability should be 
entirely dependent on the weight of the stone filling, and indepen- 
dent of any ground fastening. The second object was so to com- 
bine the timber and stone, that they would form one whole. Both 
these objects had been TRected, ut attention was drawn to the fact, 
that ap apparently slight change in either the form, or in the details 
of construction, would be attended with great danger to the struc- 
ture. It was observed that there were other pecul arities, one being 
the great facility afforded by the system of framing the timber on 
shore, and depositing it complete in its place. It was thought neces- 
sary to make these observations, because this system of construction 
was being adopted elsewhere, and if attention was not directed to 
these unimportant details, in reality involvingepriociples, success 
could not be expected. 

In closing the discussion it was remarked that the question of 
breakwaters was still in an unsatisfactory position, as there were 
but few facts, or data, upon which to form an opinion. It would be 
interesting to be informed what was the cost per lineal yard of the 
breakwater at Alderney, in 20 fathoms water, where the stone had to 
be quarried by the contractor, as contrasted with that at Portland, 
in 10 fathoms water, where the stone was quarried by convicts. The 
profession was fairly entitled to ask that those engineers, who were 
employed in constructing important national works, which were paid 
for out of the public exchequer, should be called upon to furnish 
detailed particulars, in reference,to their cost, and the mode in which 
they were carried out. 


SOUTH WALES INSTITUTE OF ENGINEERS. 

A GENERAL meeting of the members of this association was held 
in the Castle Hotel Assembly Room, Merthyr, last week. The walls 
were hung with diagrams and sections explanatory of the papers 
about to be discussed. Mr. C, H. Waring, of Neath, exhibited an 
improved safety lamp for colliers, which he has just patented, and 
which will entirely prevent those fearful colliery explosions which 
occur so often in this district, in consequence of the collier 
incautiously removing the head of the lamp. The lamp, when 
locked, cannot be reopened without the light being first extinguished, 
and thus the very object which the collicr has in removing the head 
of the lamp, viz., obtaining more light, is entirely frustrated. The 
lamp in question is constructed with an extinguisher, and a spring 
catch, or other fastener, for securing the cover or movable part, and 
is so arranged that the spring or other fastening can only be 
released by bringing down the extinguisher, so as to cover the wick 
and extinguish the light. ‘The lamp was minutely inspected, and 
was admitted to be an invaluable boon to the colliers, and which, if 
universally adopted, must necessarily cause, as before remarked, a 
diminution in the number of explosions. 

The members of the Institute assembled at twelve o’clock. There 
was a larger attendance than has been seen for some time before, 
among those present being:—Lionel Brough, Esq., Government In- 
spector of Coul Mines for the Monmouthshire and Bri-tol District, 
President; Messrs. Heth Ogden, Manchester; E. Windsor Richards, 
Ebbw Vale; Marcus Moxham, Swansea; John Cox, Caerlledu ; 
Alexander Bassett, Cardiff; Robert C. Fisher, Ystalyfera; Thomas 
Nixon, Cardiff; Thomas Forster Brown, Machen; N. B. Allen, 
llirwain; W. Jenkins, Aberdare; Isaee R. Carr, Aberdare; J. F. 
Thomas, Coleford; George Barry, Ebbw Vale; Edward Elliott; 
John Moody, Cyfartha; B. Kirkhouse, Cyfartha; Edward Jones, 
Wednesbury ; Cope Pearce, Cyfartha; Thomas H. Hosgood, Aber- 
dare; Il, Huxham, Pontypridd; John Bladon, jun., Abercarne; 
Jarot James, Blainan; R. Phillips; Josiah Q. Richards, Ebbw 
Vale; David Williams; W. S. Clark, Aberdare; Thomas Walters, 
jun., Swansea; Jolin Glasbrook, Swansea; William Menelaus, 
Dowlais; D. Roberts, Rhymney; R. Bedlington, Rhymney; Ww. 
Jones, Dowlais; William’ Adams, Ebbw Vale; Edward Rogers, 
Abercarne; Thomas Evans, Government Inspector of Coal Mines, 
Cardiff; Fred. Lerrick, jun., Biainan; P. James, Blainan; W illiam 
Rogers, Abercarne; C. Li, Waring, Neath; John Trotter, Forest of 
Dean; Arnold Thomas, Forest of Dean; E. Brigden, Dowlais; 
Howel Jones, Dowlais; ‘T. Crisuick, Plymouth ; E. Roberts, 





Lewis, Plymouth; Edward Williams, Dowlais, &c. 
The Secretary, Mr. Edward Williams, read the minutes of the last 


military point of view, such a breakwater would act as a glacis to | e 
“of ‘ aud | added to the Institute, viz., Mr. Arnold Thomas, Coleford; Mr. 


vessels of war inside, over which they could deliver their tire, 
be themselves protected, to a great extent, from an enemy outside. 
Tt was asserted that the expense of building the counterfo: ts, shown 
in the design proposed by the author, would be greater than building 
a second longitudinal wali; and that the cost of the whole work 
would be much in excess of what had been estimated. Also, that a 
heavy wave, striking upon the gridiron surface formed by the iron 
girders spanning the intervals between the counteriorts, would have 
@ greater tendency to rua up and over the work in a body than to 
pass between them and be divided. J 

ln reply it was assumed that the principle which had beea con- 





tended for seemed now to be admitted,—uamely, that the vertical 


face was the best form hitherto employed. But it was thought by resolution, con 


| William Richards, Swansea; and Mr. John Nean, Neath. 


The President then called upon Mr. Alexander Bassett, of Cardiff, 
tion of which he had given notice. Mr. 
Bassett, in compliance, moved the following resolution :—“ That 
gentlemen who have filled the office of president to this Institute 
shall have seats at the council-table as past-presidents, in order to 
atford advice and assistance in the discussion of questions of import- 
ance to the Institute, but that such honorary councillors shall not be 
entitled to exercise any right of voting upon the matters brought 
before the council; such past-presidents to be eligible as presidents, 
but not as members of the council.” Mr. Bassett, in support of this 
tended that it must be a great loss to the Institute not 


to bring forward the mo 
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to retain the valuable assistance which past pentiente could give. 
He also cited an address delivered by Sir William Cubitt, when pre- 
sident of the Civil Engineers, in the year 1850, in favour of a similar 
proposition. The suggestion had been acted on by the society alluded 
to for several years, and seemed to work ver well. They had, 
therefore, a precedent for the resolution which he proposed, and he 
believed the members of the Institute would agree with him when he 
said that much good would result by adopting the resolution. Mr. 
Rogers, of Newport, seconded the resolution. 

‘After a rather lengthy discussion upon this matter, Mr. Richard 
Bedlington proposed, and Mr. Thomas Evans seconded an amendment, 
to the effect that the resolution be adjourned for discussion until the 
next meeting. This amendment, upon being put to the meeting, was 
carried by a large majority. 

The Chairman said that before proceeding with the business of the 
Institute, he thought it his duty to state the melancholy intelligence 
that lately they had lost three most valuable members, viz, Mr. 
Truran, of Dowlais; Mr. Dickens, brother of the great English 
novelist ; and Mr. Davies, of Nantyglo. 

The Institute then proceeded to discuss Mr. Heth Ogden’s paper 
on “‘ Improvements in Cupolas for Melting Iron, suggested as applic- 
able for Blast Furnaces.” This paper was read at the last meeting 
of the Institute, and has been printed for distribution. It is a most 
valuable paper, containing many suggestions worthy the attention 
of all engaged in the manufacture of iron. Mr. Ogden contends that 
by his improved cupola several valuable results would follow, viz. : 
First, Saving of fuel. The hearth being so near the tuyeres aflords 
the means of quickly applying the blast when the fire is made, and 
by the uniform and continuous descent of the layers of iron and fuel 
occasioned by the iron, slag, &c., pees from the hearth of the 
cupola to the hearth of the metal chamber as quickly as produced, 
and, by the same means, gobbing through differential working is 
entirely done away with. Second, Direct amalgamation of the 
melted iron. With the improved cupola as the iron melts it is col- 
lected by the cupola and passes to the melted iron in the metal 
chamber, the slag passing along at the same time, but slower, and 
being flushed or drawn along by the heavier stream and heat of the 
iron; at the same time the action of the blast in the metal chamber 
tends to force the slag back a litile, opposite the channel, allowing 
the iron to proceed in a small clear rill. Third, Greater capacity. 
This is effected by its being impossible for the cupola to become 
choked by slag, and the iron already melted is kept hot by the heat 
of the fluid stream into the metal chamber. Fourth, The quality is 
much improved by the iron not having to pass through the floating 
slag, and by its being relieved of the pressure of the overlaying 
layers of fuel and iron, to which it is subjected in the old method. 
Fifth, Length of action. By the old method the hearth is suddenly 
chilled by the unmelted iron getting opposite the tuyeres, but by the 
proposed plan the hearth of the cupola is as hot as it is above the 
tuyeres, and, therefore, any unmelted iron that may get there is 
soon carried away, as it will melt either below the tuyeres or at the 
metal channel. In conclusion, Mr. Ogden contended that a separate 
metal chamber may be advantageously attached to a blast furnace, 
which would prevent gobbing or chambering, and, of course, the 
more regular and continuous the descent of the fuel and ore, the less 
fuel.would be required. ‘The yield and quality of pig iron would be 
much improved by the iron not having to pass through cinder or 
slag, and by its being relieved while collecting of the pressure of the 
superincumbent materials. 

A discussion took place upon this paper, but the repcrters were 
requested, as private interests were concerned, not to take notes for 
publication. Other gentlemen thought differently, but the discussion 
was somewhat abruptly terminated by Mr. Rogers stating that if 
the remarks were made public, he should not offer any further 
observations. 

Upen the proposition of Mr. Cox, seconded by Mr. Menelans, a 
cordial and unanimous vote of thanks was awarded to Mr. Ogden 
for his valuable paper. 

MR. DORMAN’S PAPER. 

The members then proceeded to discuss the paper written by Mr, 
Dorman, upon * The extent to which the mechanical power capable 
of being produced by the combustion of fuel is and may be utilised 
in the steam engine.” This is a very long but a very interesting 
and valuable paper to the practical engineer, and all others using 
steam engines. The writer commences by observing—‘ The first 
time I had the pleasure to meet Mr. Ebenezer Rogers, the late 
president of the Institute, he drew my attention to the following 
sentence in the Government report on coals suited to the steam 
navy :—‘The best Cornish engines are stated to raise 1,000,000 Ib. 
to the height of 1 ft. by every lb. of coal consumed ; so that only 
one-eighth of the actual force is made available, or only one-eleventh 
or one-twelfth of the force theoretically possible is applied in 
practice.’” “And ever since that time (continues Mr. Dorman) the 
fact there distinctly announces that seven-eighths of the fuel burnt 
under the boilers of ordinary steam engines is wasted has been 
prominently before me.” After describing many valuable scientific 
experiments made, Mr. Dorman proceeds thus :— 

One great source of waste is the permission ofleakages of heat; 
first, in boilers, steam pipes, slide jackets, and cylinders not being 
rendered sufficiently heat-proof; second, in excessive condensation 
taking place in the cylinder, arising from the rapid abstraction of 
heat from it, during the time that the passage to the d is 
open; also from the abstraction of heat employed in re-evaporating 
water condensed from the steam in the earlier part of the stroke. 
The effect is peculiarly seen in engines working with much expan- 
sion, and without superheating the steam, or using steam jackets to 
the cylinder. There is also, I feel confident, a very considerable 
consumption of power in working the engine itself. This subject 
has been much neglected, owing largely to engineers having contined 
their estimation of the work of steam to its effect in the cylinder, as 
shown by the indicator diagram. I have adduced an instance in 
which the power consumed by the engine alone is shown to be nearly 
15 per cent. of the indicated horse-power. If, however, all these 
leakages of heat, or its equivalent power, were stopped, we should 
still be far from obtaining the whole of the power from the steam. 
There js a phrase which is very familiar to us in speaking of steam, 
and that is “latent heat,” but we have long used it, little sus- 
pecting that under its mantle some fourteen-tifteenths of the 
power produced by combustion escapes utterly unnoticed in the 
ordinary non-expansive condensing engine, and four-fifths 
even with the best Cornish expansive engines. In vol. xii. 
of the “Transactions of the Institution of Civil Engineers,” 
Mr. Siemens introduced a diagram exhibiting the eifect of 
increasing the pressure of the steam until the entire heat 
became sensible, and expanding the steam till that heat had 
become latent. The power given out during the expansion would 
equal the entire mechanical equivalent of the quantity of heat. I 
should feel great pleasure in taking this part of the subject in detail, 
and exhibiting a series of calculations which I think would set the 
important assertion in the light of an established truth; but I feel 
pr a already overstepped the limits to which my paper should 

“tena. 

‘The question may be raised as to whether it is not a matter of 
minor importance to the great establishments of South Wales, how 
much coal their engines consume, since the consumption for steam 
engines is so small a part of the whole used in the furnaces, and in 
ear eee ae Against this question I raise another, and 
peondh. = 7. ver the tendency of progress in iron making is not 
cheat tp c oF “4 as this, that the actual decomposition of fuel 
ducts of fae rn as Eaee in a work, while the gasoous pro- 
pos ads fle. # “ “poe nee perform all the duties of the solid 
—~s pode ag othe : e st furnaces If such be the case, then 
kingdom will hewn of coals in other competing districts of the 

endered so near alike in practical effect in working, 

as to a great extent to neutralise the present advantages claimed by 

oe from the superior quality of the co.T; and it will 

0 much importanee to econowise the coal used for the steam 
engines. 

The chairman said that ihe statements made by Mr. Dorman were 





certainly of a very startling character; and, as the writer was not 
present, perhaps they had better postpone the discussion. 

Mr. Menelaus agreed with the views of the . resident. The paner 
would not lose anything, but something would be gained by a further 
consideration of the paper for three months. He thought also that, 
out of compliment to Mr. Dorman, the paper should be postponed. 

A resolution in favour of the adjournment of the discussion was 
then agreed to. 

MR. BEDLINGTON’S PAPER. 

The valuable paper written by Mr. Richard Bedlington, on “ The 
Longwork System,” was read at the last meeting of the institute. 
We take it for granted that most practical managers of collieries are 
fully acquainted with the method of the longwork system, but feel 
somewhat reluctant, from various causes, to practice ly demonstrate 
its importance and value. ‘Ihe whole success of lor .swork is a well- 
stuffed gob; and the chief difficulty to contend wich is obtaining a 
sufficiency of rubbish at a reasonable expense. Mr. Bedlington, 
after strenuously advising the adoption of this system,—es von 
in veins below 6 ft. thick, but, particularly in 3 ft. and 4 ft. thic 
veins, thus concludes:—“ It may be supposed that the maintenance 
of main roads will be more expensive than in the ordinary way, but 
I have not fouad it so in a large area which I haye worked for about 
twelve months. Longwork therefore requires less heading work, ng 
thirlings, less expense for air-ways, gives better ventilation, requires 
Jess roads, less pitwood, less powder, and the coal is less crushed. 
The only difficulties are getting men accustomed to it, and a sufli- 
ciency of rubbish at a reasonable expense. It is, therefore, highly 
desirable to work by this system every vein that is found suitable.” 

A very long discussion took place upon this matter, which we 
regret our space will not allow us fully to report. 

The president said he did not believe the Almighty had given us 
such a vast amount of valuable fuel for about three parts of it to be 
left under ground. He believed, by the system of longwork, they 
would be able to get the whole of the coal which was underground, 
and thus enable man to make use of one of God's best gifts. The 
long-work system was much safer than the old system of pillar and 
stall. For his own part he entirely supported the longwork system, 
and saw nothing whatever objectionable in Mr. Kedlington’s paper. 
The great difficulty was to get the workmen to work it. When ac- 
customed to a certain method they did not like to depart from that 
system. In order to eventually introduce this system, he would 
first introduce the short-side s\ stem. He would frst put some four 
or fiye ‘*butties ” to work together, who would not be so likely to 
quarrel amongst themselves about the system. The long-work 
sysiem could not be introduced into Wales by one blow. They could 
not suddenly introduce any mighty revolution of a system in the 
working of coal more than they could in the government of a nation. 
Where they could not have gold they must be satistied with silver, 
and, therefore, he would at once adopt the short-side system. 

Mr. W. S. Clarke (ex-president) said that there could be no doubt 
that, in seams up to a certain thickness, the longwork system was 
much the best, inasmuch as they obtained nearly the whole of the 
coal, The most successful longwork system with which he was 
acquainted was in a pit in North Staflordshire. At a depth of no 
less than 510 yards, with a thin seam of coal 8 ft. in thickness, with 
an incline of 12 in, to 1 yard, and with a face 50 yards in width, the 
cost of working this coal was only 2s. Gd. per ton. ‘The coal was all 
large, and they were enabled to get very nearly the whole of the 
coal by this process. 

The president could corroborate the statement of Mr. Clarke. 

Mr. Clarke proceeded to remark if in North Statfordshire, under 
the circumstances which he had stated, they could work cval atsuch 
an immense depth at about 2s. 6d. per ton, they, in South Wales, 
ought to feel ashamed of themselves at the cost of working coal in 
this district, which was something like 53. per ton. 

In reply to the president, 

Mr. Brown, of Manchester, stated that he was only trying the 
longwork system upon a very small scale—only 20 yards instead of 
60 yards, so as merely to engage five or six men at atime in a 
heading. This was on a steep measure of 19 in. to a yard. 

Mr. Bassett (Cardiff ) observed that in some collieries which were 
being worked by the pillar and stall system, the loss of coal was 
estimated at 12} percent. In the Bristol district, where the long- 
work system had been tried, the loss was only 64 per cent. In the 
great majority of collieries, however, worked by the pillar and stell 
system, the loss of coal is from 28 to 30 per cent. ‘There could not 
be a doubt, also, that the ventilation of the pit would be very 
much improved by the introduction of the longwork system. There 
would, also, be a considerable saving in the cost of the maintenance 
of the roads. 

Mr. Thomas Evans said there could be no doubt this was a most 
important question for the district, not only to the owners of col- 
lieries and the lessees, but to the people generally. If they intro- 
duce any system which tended to save fuel, or te increase the 
quantity of the coal, they did good to the whole country. The 
veins most suitable to the long work system were the 4 ft. veins; 
but long-work was objectionable where the roof was bai, because 
they could not get a suiliciency of rubbish to fill up the gob. By 
the long-work system there was a much less accumulation of gas, 
because the wind was taken through the face of the work with very 
little trouble. There would also be a saving of timber. He was 
not quite so clear as to the working of the system in the thick veins 
of Aberdare. The 9 ft. vein at Aberdare, for instance, gave off an 
enormous quantity of gas; this week, in investigating the cause of 
the late unfortunate accident at Mountain Ash, he found that the 
quantity of gas given off was really something enormous. If one of 
tue doors was allowed to remain open but for a very few minutes, 
the whole place became filled with gas, and became very dangerous. 
From the great height of the coal, there was great difficulty in ob- 
taining proper ventilation, and there was not suflicient rubbish to 
keep up the gobs. There was an 8 ft. stall in the 9 ft. seam, and 
they were obliged to put up a canyass brattice to back the gob. If 
the longwork system were introduced here, he believed it would be 
attended with danger. It had not yet been tried in this district, 
and he could not, therefore, give any very decided opinion on it. 
With regard to ironstone mines, he believed there could be no doubt 
as to the value of the longwork system; much less powder need be 
introduced—he hoped none, for this had been the means of many 
distressing accidents On the whole, he thought that the longwork 
system possessed many advantages, and he advised a fair trial in all 
suitable veins. 

Mr. Forster, Mr. Menelans, Mr. Bedlington, Mr. Adams (Ebbw 
Vale), Mr. Bassett, Mr. Thomas (Coleford), and other gentlemen, 
spoke upon the same subject, and an interesting sciertitic discussion 
was brought to a close by a cordial vote of thanks being unani- 
mously voted to Mr. Bedlington for his able paper. 

Vapers were then read “On a Simple Form of Diagram for 
Showing the Motion of the Valves in Steam Engines,” by Mr. Cope 
Pearce; “ On the Cornisti Engine,” by Mr. Sims; and “On an Im- 
proved Patent Safety Lamp,” by Mr. C. H. Waring. No discussion 
took place on the papers, they being rst urdered to be printed. 

The members of the institute afterwards dined together at the 
Castle Hotel, the president in the chair, and the ex-president in the 
vice-chair, when @ most agreeable and social evening was spent. 








An immense bed of marble, comprising, epparently, a solid mass 
of about 100 acres, and rivalling the finest foreign marble, has been 
discovered in Michigan, in the county of Presque Isle. 

In various parts of the world, there are subterranean gasworks. 
In most of the petroleum regions of America, such as the Kanawha 
district of Virginia, Oil Creek, of Pennsylvania, aud in several 
sections along the shores of Lake Erie, a supply of uatural gas is 
obtained for illumination, by pipes counected with the petroleum or 
| oil s,rings. The same kind of gaseous exhalations are found 
| extending over a large district on the shores of the Caspian Sea; 
| and in some parts of China the natives obtain a supply of under- 
} 





ground gas for iliumination,by sinking bamboos a few feet under the 
soil. 





MANCHESTER LITERARY AND PHILOSO- 
PHICAL SOCIETY. 
Ordinary Meeting, November 13th, 1860. 
Dr. Farrparen, F.R.S., &c., Vice-President, in the Chair, 

Tue Chairman made some observations respecting experiments 
conducted in the Dukinfield Coal Pit, for the purpose of determin- 
ing the rate of increase of temperature below the earth’s surface. He 
stated that from these experiments a mean increase of one degree 
Fahrenheit for every 71 ft. had been arrived at; and he promised on 
a future occasion to communicate the di is of the determinations. 

A paper was read by Mr. Baxunpe -R.A.S., entitled, “On a 
System of Periodic Disturbances of Atmospheric Pressure in Europe 
and Northern Asia.” 

Whilst engaged some time ago in an investigation of the phe- 
nomena of the general disturbances of the atmosphere, the author 
had been led to conclude that moderately accurate determinations of 
the sums of the oscillations of the barometer, for given periods, at 
different places on the surface of the ea:th, would afford valuable 
information respecting the nature of these disturbances, and, at the 
same time, throw additional light upon the causes by which they are 
produced. Determinations of the statical element of mean pressure 
are obviously of very limited use in an inquiry of this kind; but not- 
withstanding the importance of the subject, meteorologists have 
hitherio generally neglected to ascertain, even approximately, the 
yalues of the dynamical element as represented by the sems of the 
oscillations of the mercurial column. In none of the many volumes 
of observations which issue from the public observatories of this 
country and the continent has the author yet seen any attempt made 
to deduce the values of this element. 

Accurate absolute values of the barometric dynamical element 
can, of course, be obtained for these eee only be ben hourly obser- 
vations are made; but as it appeared to the author that good com- 

arative values would be quite sufficient for the general purposes of 
nis inquiry, he decided to contine his attention, in the first instance, 
to oscillations derived from observations made once a day only. By 
this plan the regular diurnal oscillations are completely eli ted 
the results are adapted for very fair comparison with each other; 
and a greater nu.nber of sets of observations uc ome available for the 
purposes of the inquiry. This method has accordingly been employed 
in the discussion of a very considerable number of observations made 
at various places in Europe and Agia, and « ‘able is given showing 
the mean monthly and annual -uns of the osci lations of the 
buromeier at seven stations in Eirope and six in Asia as derived 
from observations extending over periods varying from six to fifteen 
years. Itis, however, remorked with reference .o the results given 
for Grienwich, that as the individual observations of each day at 
Greenwich are not given in the published volumes, these resulis are 
derived from the daily means, end ast from single daily observations, 
as in all the other cases. Diagrams of the curves laid down from 
the numbers in this table accompany the paper. All these curves 
show a principal minimum in one of the three summer months, June, 
July, or August; and in many of them there is a second minimum 
in one of the two winter months, pray 3 or February. With 
respect to the two maxima which occur between these minima, 
it is shown that the interval between their summits gradually in- 
creases as we advance from the eastern to the western stations. 
Thus, at Nertchinsk (61 deg. 19 min. N., 119 deg. 86 min. E ), the tirst 
maximum occurs in the middle of April, and the second in the second 
week of November, the interval being nearly seven months; at Bar- 
naoul (58 deg. 20 min. N., 83 deg, 57 min. E.) the first maximum takes 
place in the middle of March and the second in the middle of 
November, the interval being eight months; at Catherinbourg 
(56 deg. 49 min. N., 60 deg. 35 min. E.), the first maximum occurs 
in the second week of March, and the second about the second 
week of December, the interval being nine months; at Tiflis (40 deg. 
42 min. N., 44 deg. 50 min. E.), and at Lougan (84 deg. 35 min. 
N., 89 deg. 20 min. E.), the interval is also about nine months; 
at Stockholm, and also at Milan, the first maximum occurs 
in the middle of February, and the second in the middle of 
December, the interval being ten mouths; but in the british Islands 
there is only one principal maximum, which occurs about the 
second week of January, and which appears to be formed by the 
union of the first maximum of one year with the second maximum 
of the year preceding, the interval between the two maxima being 
twelve months. It is evi‘ent, therefore, that these maxima move 
across the two continents in opposite directions, the cuurse of the 
first being from west to east, and that of the second from east to 
west. 

As the apparently compound maximnm of January is not ter 
than either of the separate maxima, the author considers it very 
probable that both maxima are produced by the same disturbing 
cause, such disturbing cause taking its rise in Eastern Asia in the 
month of November, and gradually moving westward until it arrives 
in the British Islands in January ; then reversing its course it returns 
with a diminished relaxity to the region of its origin, where it arrives 
in the month of April, and afterwards rapidly disappears under the 
influence of an increasing temperature, to reappear the year 
on the return of a low temperature. 

As the times of first appearance and of final disappearance of the 
disturbing cause in Eastern and Central Asia d very 
nearly with the times of the breaking up of the monsoons in the 
China Sea and Indian Ocean, it ig considered very probable that the 
two systems of pienomena are directly connected with aud dependent 
upon each other. 

Attention is drawn to a very decided convexity of nearly all the 
curves in the month of October, indicating the operation of a 
secondary disturbing cause acting during that month over the whole 
breadth of the two continents. 

In concluding the author remarks that the first ye of the 
method he has employed appears to be due to Dr. Dalton, and that 
the only other application of it which he has yet met with is in 
Mr. Broun’s very able discussion of the Makerstoun observations, 

At the conclusion of the paper, Mr. Robert Worthington expressed 
the high opinion which be eutertained of the importance and value 
of the observations brought forward by Mr. Baxendell, as forming 
a new step in the method of discussion of the disturbances of atmo- 
spheric pressure in which a definite mode of measurement was 
adopted. He knew, from his own experience, how laborious such 
an investigation was, involving, as it did, many scores of thousends 
of numerical operations. It was important to understand that the 
observations used by Mr. Baxendell were those published by some 
recognised meteorological imstitution. 

The chairman remarked that the paper just read afforded striking 
proof of the great value of the suciety’s library of reference, which 
was fast becoming one of the most complete in the country, Without 
the help of the library the collection and arrangement of ail these 
observations would have been impossible; and he strongly urged 
the members to assist in rendering more etlective so important a part 
of the institution. 








Ramway Cotiision at Guipe Briper.—A fearful collision of 
two goods trains took place at Guide Bridge, near Ashton-under- 
Lyne, about half past two o'clock on Sunday morning. It appears 
a goods train, belonging to the London and North-Western Railway 
Company, was shunting at Guide Bridge station, when a goods 
train, belonging to the Manchester, Sheffield, and Lincolashire 
Compaty, came in collision with it, and the crash and destruction 
was most fearful. The Manchester, Sheffield, and Lincolnshire 
Company's engine was, to a considerabje depth, literally buried in 
the soil, whilst the damage to the Nurth- Western Company's engine 
was only slight, but many wagons were simasbed almost to atoms, 
and both lines were blocked up for a considerable time. One of the 
guards was happily only injured in a slight degree, the firemen being 
both saved by jumping from their engines. ‘Lie collision took place 
in consequence of one of the distant siguals not being shown, but 
whether from neglizence, or being fast with the frost, 13 not at pre- 
sent known. The cause of this collision will be the subject of strict 
inquiry.— Manchester Exam‘ner, 
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GOURLAY AND KEMP’S IMPROVEMENTS IN STEAM ENGINES. 
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Tus invention of Messrs. Gourlay and Kemp, of Dundee, relates, | detached view of the large cylinder and valve face; Fig. 4, a trans- 
first, to a pecular arrangement of the steam cylinders of steam | verse section of the same, having also the end view of the valve and 


engines, whereby to utilise the action of high-pressure and low- 


one of the passages for the high-pressure steam, while the other is 


pressure steam, as also its expansion from the highest to the lowest indicated in dotted lines, it being at the opposite end of the large 
pressures desired to be worked. This arrangement of the cylinders | cylinder. Fig. 5 is a detached view of the valve, showing its face; 


refers to the particular application of what are known as trunk 
engines for this purpose, which it is well known have a trunk or 
large hollow piston-rod carrying the working piston. 

t he pat employ the trunk to carry the large or 





arrang 


} 


A, A, is the trunk or stem forming the piston rod for the larger 
cylinder, the piston B being cast or tixed thereto; this trunk passes 


In this | throngh both ends of the larger cylinder C, traversing therein 


in suitable stuffing boxes or metallic packings c, c, to render its 


low-pressure piston, while they employ the ends of the trunk itself passage steam-tight. Immediately on the ends of the larger 
as the small high-pressure piston ; the one end of the trunk receiving | cylinder are placed chambers D, D', to inclose the ends of the 
the pressure of the high pressure steam, in the one direction, and the | trunk A, each constituting a small steam cylinder, the one being 


opposite end of the trunk the pressure of such steam in the opposite 


furnished with a suitable stuffing box E for the passage of the 


direction, while, at the same time, by suitable passages and arrange- | piston rod F, which stuffing box, in order to shorten the cylinders 


ments of the slide valve, the steam, after having acted on the ends 
of the trunk piston, is conducted to the large or low-pressure cylinder, 
where it acts on the piston thereof, and expands, as will be under- 


as much as possible, is disposed on the interior side of the cover; 
the piston rod F, by which the force of the pistons is transmitted, 
passes through this stuffing box E, and is fixed to the truck A by 


stood by reference to the engraving. The trunk may be solid, if | means of discs a, a!, which constitute the surfaces on which the 


desired. 
The second part of the invention relates to steam boilers, the 


high-pressure steam acts, the one disc a! being so disjosed as to 
leave a hollow space in the end of the trunk to receive the stuffing 


improvements consisting in a peculiar arrangement of the parts, in | box E, when it completes the stroke in that direction, the opposite 
which the heat and flame, while inclosed by the outer shell and water end of the trunk presents a solid surface to receive the pressure of the 


space, circulates round horizontal spaces connected with the outer 
water space, and connected with each other by clusters of small 
vertical tubes, amongst which it passes, traversing thence around 


steam in chamber D; one end of the trunk may be larger than the 
other for the —— of counterbalancing the engine. The piston 
| rod F is coned at the point, fitting disc a' and passing through the 


the steam chamber to the up-take or chimney; but this arrange- | other dise a, is drawn up and fixed therein by a nut d, or in other 


ment of boilers we have not thought it necessary to illustrate. 
Fig. 1 of the engraving annexed represents in plan, and partly in 


| suitable manner. In this compound engine the same slide valve G 
suffices for the several cylinders; it has three several internal pas- 


vertical section, a pair of screw engines arranged and constructed | Sages, as will be seen and understood by reference to the sections 1 
according to this invention. The sectional part being a central | and 2, and detached face view, Fig. 5; the larger internal passage e 
section through the ax's of the steam cylinders and slide valve, to | is the eduction from the large cylinder C, with which alone it com- 


which we will confine our description, as the improvements exist municates, while the p: 


and g are those which conduct the 


altogether in those parts, the other detail will be readily understood | steam from the small cylinders D, Di, to the larger one C, the pas- 
from the engraving, and which will necessarily be varied accordin, 
to the arrangement of engine desired. Fig. 2 represents a parti 
section similar to the sectional part of Fig. 1, but 
plane, the one section showing the high-pressure steam 
the one end of high-pressure piston and chamber or cylinder, while | indicated. Steam is conducted to the value case H on the exterior 
the other exhibits the like passages at the opposite end. Fig. 3 is a | or back of the valve at the pressure required, as usual ; this steam is 


sage g communicating with cylinder D and cylinder C, below the 
piston B, and the passage f with cylinder Di, and the cylinder C 


en in a different | above the piston B. The sections of the valve G, shown in Figs. 1 
to | and 2, are through the dotted lines 2, x, y, y, Fig. 5, respectively as 


admitted by the valve G to the cylinders D, D1, so soon as their 
respective ports are uncovered. Fig. 1 shows the port and passage 
A | ere g, admitting the steam to cylinder D, the steam so ad- 
mitted exerts its pressure on the end of trunk A during the length of 
the stroke, the slide valve, having changed its position as well un- 
derstood, then brings the passage g to coincide with the port A, which 
permits the steam admitted to the cylinder D, as before descri to 
pass from that cylinder, through passage g, into cylinder C, below 
the piston B, by port i; the ports 3 andé Cus placed in communi- 
cation by the passage g in the valve, a similar and alternate action 
is produced by the steam entering the port & when it is opened to the 
case H by valveG; the steam thusadmitted passes into the cylinder 
Di, and takes effect on the disc a or end of the trunk A, having acted 
thereon, and the stroke being completed. The valve G will now 
unite the passage & of the cylinder D! with the port / of the cylinder 
C above the piston by the passage f, as seen in the section, Fig. 2; 
the steam, which before actedin cylinder D!, willnow act on the to 
side of the piston B. Thus the steam which has acted in cylinder 

is admitted below the piston B, where it expands and acts simul- 
taneously with the high-pressure steam in cylinder D!; on the 
other hand, the high-pressure steam which has taken effect in 
cylinder D1, is admitted above the piston B, and acts simultaneously 
with the high-pressure steam in D; m is the eduction or passage to 
the condenser. 








ROBERTS’ RATCHET OR CONTINUOUS 
SPANNER. 


Turs is the invention of Mr. Jeseph Roberts, of Old Jewry, and 
he claims for it the following advantages :—First, an enormous 
saving of time by not having to shift the spanner on the bolt or nut, 
porte: | simply to move the handle backwards and forwards as 
quickly as possible. Secondly, that the corners of the hexagon or 
(other shaped) head of the bolts are not disfigured, which is nearly 














always the case where the ordinary spanners are used. Thirdly, 
that they may be used where it is impossible to turn an ordinary 
spanner, thus under small archwork, as in the centre of pedestal 
standards, &c., with only about 2 in. or 3 in. to move the handle in 
those places, where, generally speaking, the nut is turned round by 
means of a chisel and hammer, which is not only a waste of time, 
but also disfigures the bolt or nut, besides which, they cannot be 
screwed up so closely to their facing. 








CLARK’S IMPROVEMENTS IN AXLES OR JOUR- 
NALS FOR RAILWAY AND OTHER CAR- 
RIAGES. 

Tue object of this invention, communicated to Mr. Clark, of 

Chancery-lane, London, 7 Mr. James Hervey Deming, of Paris, is 

to prevent the escape of oil from railway axle-boxes. 

Various attempts have been made to prevent the escape of oil from 
the axle-boxes of railway carriages where the axle enters the box, 
but all such attempts have, so considers the inventor, failed to pro- 
duce the required result. In some axle-boxes friction rollers are 
placed in the upper part of the box bearing on the journal of the 
axle, and for the purpose of keeping the journals of the rollers well 
oiled at all times, the journal of the axle is provided with projecting 
shoulders at each end, carrying bristles or other equivalent means, 
which in the revolution dip into the oil contained in the lower part 
of the box, and carry it up, and apply it to the journals of the rollers 
in question. This, it is found in practice, has a strong tendency to 
waste the oil at the opening where the axle emerges from the box, 
however it may be packed. The escape of the oil is stated to be 
effectually prevented by this invention, which consists in combinin 
with the journal box and journal a cone upon the axle, etmpenl 
between the journal and the face of the box through which the axle 

asses, the base or larger end of the cone being towards the journal. 

B means of this combination all the oil which gets on the axle, and 
which otherwise would travel along its surface, and finally escape 
from the box, is caused by centrifugal action to travel up towards 
the base of the cone, and is thereby retained within the box, and 
when applied to journals and boxes, such as already mentioned, 
the same action carries the oil where it is required to supply the 
journal of the friction rollers. 
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In the accompanying engraving, which is a vertical section taken 
in the plane of the axis of the journal, a represents the box made in 
two parts, firmly bolted together, and 5 the axle, with the journal 
or bearing part c between projecting shoulders or collars d, d, which 
collars are provided with bristles e or other projections, which dip in 
the oil contained in the lower part of the box. There are two rollers 
Jf, (one only shown in the drawing) which rest on the journal ¢ of 
the axle, and the upper part of the base is provided with small 
bearings h, h, for these rollers, leaving the lower part of their peri- 
pheries exposed to receive oil from the bristles or equivalents e, 80 
that by the rotation of the axle the oil contained in the lower part 
is constantly carried up and supplied to the journals of the rollers 
to keep them oiled. The axle 6 passes through a circular hole ia 
the inner face i of the box, which is provided in the usual manner 
with a leather packing j, fitted to a groove & in the axle, to prevent 
dirt from entering the box, and also to prevent oil from escaping, 
but oil travels so easily on the surface of metals that the use of suc 
leather packing is not alone an effectual means to prevent the 
escape of oil. Between the leather packing j and the collar d, and 
at that end of the journal, the axle is made of a conical form, as at 
1, the collar d forming the base of the cone, so that the oil which is 
thrown on to the surface of this conical part, and which, if not of 
that form, would find its way out of the box, is caused, by the 
rotation of the axle and by centrifugal action, to travel toward the 
base of the cone, and hence away from the packing; in this way the 





waste is effectually prevented. 
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ASHBY AND YORKE’S HAYMAKING MACHINES. 


PaTent DATED 12TH Maxcu, 1860. 


Turs invention of Messrs. Ashby 
and Yorke relates to certain means 
whereby the permanent efficiency 
of haymaking machines may be 
more effectually secured than here- 
tofore. It is well known that great 
difficulty has been experienced in 
the detaching and reversing mo- 
tion of these implements, the ten- 
dency being for the pinions which 
transmit the rotary motion of the 
travelling wheels to the axle of 
the tine cylinders to work them- 
selves out of gear, which tendency 
increases with the continued work- 
ing of the machine. Now, in order 
to improve the construction of this 
part of the machine, and effectually 
to prevent the pinions from work- 
ing out of gear, the inventors pro- 
pose to mount the tine barrels or 
cylinders on sliding tubes, to which 
are fitted pinions, which receive 
through intermediate pinions ro- 
tary motion from the travelling 
wheels. These tubes are carried 
by a solid fixed transverse shaft 
which connects the cylinder heads 
together, and by sliding the tubes 
endwise on this shaft these pinions 
will be thrown into or out of gear 
with their respective intermediate 
pinions. : 

In the accompanying engraving 
Fig. 1 represents in plan view, 

artly in section, so much of a 
peakieg machine as will serve 
to explain the construction of the 
parts for ene and driving 
the tine barrels according to this 
invention. Fig. 2 is a sectional 
elevation, and Fig. 3 is an irregular 
cross section taken in the line 1, 2, 
of Fig. 1. In these Figs. a, a, are 
the cylinder heads which form 
bearings for the stud axles b of the 
travelling wheels, and also carry the ; 
shaft ¢ of the tine barrels or cylinders. This shaft c is keyed securely 
to the heads a, a, and upon it are loosely mounted a pair of sliding 
tubes d, d*, which are connected together at their inner extremities 
by a link motion so as to ensure their simultaneous movement end- 
wise on the shaft c. The link motion consists of a pair of disc plates 
é, €, mounted on a centre pin having its bearing in a socket in the 
fixed shaft. These plates are also connected together by two cross 
bolts which pass through the eyes of link rods J, 4, the other ends of 
which are jointed to the tubes d, d*. Each of these tubes forms a 
hollow bearing for a spur pinion g, and these pinions are secured to 
the tubes by means of collars and shoulders, as shown at Fig. 2. 
These pinions gear into the intermediate pinions A, h, which are in 
gear with the spur wheels contained in the cylinder heads, and 
receive rotary motion from the axles of the travelling wheels to 
which they are keyed for the purpose of transmitting that motion to 
the tine barrels or cylinders. The boss of each pinion g, is extended 
inwards, and fitted with a feather which takes into a groove formed 
in the hollow axles i of the tine cylinders. These cylinders are 
mounted loosely on their respective sliding tubes d, d*, so that they 
are free to rotate thereon when the spur pinions are locked into 
their axles. This locking is effected by the operation of a hand 
lever k, connected to the sliding tube d* by the forked end of the 
lever rod k*, entering an annular groove in the boss of the pinion g. 

By rocking this lever & the pinion carried by the sliding tube d* 
will be thrown into gear with the pinion A, and through the link- 











motion connection the pinion on the other sliding tube d will be pressed 
into gear with its pinion A, and thus the rotation of the travelling 
wheels will be transmitted to the tine cylinders. A reverse move- 
ment of the lever will instantly throw the tine cylinders out of 
action. 

Instead of using the link motion to slide the pinions in and out of 

ear, the like effect may be obtained by the arrangement shown at 
Fig. 4, wherein c is the axle connecting the cylinder heads together ; 
d, d*, the sliding tubes, and ¢ the hollow axles of the tine cylinders 
In the sliding tubes d, d*, worm-like grooves are formed, and into 
these grooves project studs from the solid shaft c. . 

By giving an axial motion to this shaft the studs acting on the 
edges of the slots will cause the tubes, together with the pinions 
which they carry, to slide nearer to or further from each other, as 
desired. 

In order to protect the travelling wheels from the inconvenience 
of the hay winding round the bubs or naves, and from lodging on 
the heads a, which enclose the gearing wheels, or accumulating on 
the corners of the frame near to the point of junction with the shafts 
of the horse, each side of the machine is provided with guards 
formed of upright iron rods, having diverging branches descending 
from their points. One or more of these guards will project over 
the outer side of each travelling wheel, and one or more will be 
required to shoot off the hay in front, and also at back of each of 
the heads or castings which enclose the gearing wheels. 








WILSON’S IMPROVEMENTS IN 





BREECH-LOADING FIRE-ARMS. 


Patent DATED 15TH Marcu, 1860. 


Tuis invention of Mr. Thomas 
Wilson, of Birmingham, consists of 
improvements in constructing the 
breech ends of breech-loading fire- 
arms. 

Figs. 1, 2, and 8 of the accom- 
panying engraving, represent a 
portion of a breech-loading rifle, 
constructed according to Mr. 
Wilson’s first improvement; Fig. 
1 representing a ge of a por- 
tion of the rifle, the several parts 
being in the positions they occupy 
when the rifle is ready for firing; 
Fig. 2, a transverse vertical sec- 
tion of the same taken through the 
line a; Fig. 3, a longitudinal ver- 
tical section of the prolonged end 
of the barrel with the plug fixed 
therein. The same letters are 
employed to indicate the same 

arts. The breech end b of the 
trel c is prolonged about three 
inches; and on the top of the pro- 
longed part b an opening is made 
for the introduction of the cartridge 
or charge. (The opening is best 
seen in Fig. 3.) The breech end 
of the barrel ¢ is closed during 
discharge by a plug d, which slides 
in the prolonged end 6. The plug 
d@ is moved by a handle e, secured 
to its outerend. A portion of the 
upper part of the plug is cut away, 
leaving the plug at that part of a 
nearly semi-cylindrical figure. The 
cut away portion of the plug is best 
seen in the section, Fig. 3, and is 
marked f, and is also indicated by 
the dotted lines in Fig. 2. In order 
to fix the plug d, during firing, and 
after it has been pushed home into 
the breech end of the barrel c, as represented in Fig. 3, a cover g is 
hinged at A, tothe side of the breech or opening in the prolonged part b 
of the barrel ; the cover g, when shut down into the position repre- 
sented in Figs. 1, 2, and 3, covers or fills up the opening in the top of 
the breech or Pretenged endb. On the hn f the cover g is a 
projection i, of nearly the shape and size of the portion cut away in 
the plug d, which projection i, when the cover g is shut down, fits in 
the cut away part of the plug, and holds it firmly in its place durin 
firing ; the projection i fills up that part of the prolonged end 
into which it enters, as represented in Fig. 2. The posterior part ga 
of the cover gainst the shoulder & (see Fig. 3), of the end 5 
of the barrel, and thus presents a solid resistance to the plug. ‘The 
cover g may be held down during firing by a spring or other fasten- 
ing. dn order to re-charge the rifle after Bring the cover g is raised 
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and thrown back; the projection i is thereby withdrawn from the 
recess in the plug, which latter may now be withdrawn past the 
opening in the breech end. The cartridge or charge can now be 
introduced through the opening into the barrel, and by sliding the 
plas into the breech end the charge is forced into that part of the 
arrel where ignition takes place. The cover g is shut down, the 
plug d is thereby fixed, and the rifle again ready for firing. ; 
he second improvement is illustrated in Figs. 4, 5, 6, and 7; Fig. 
4 representing a longitudinal vertical section of a portion of a rifle 
constructed according to this part of the invention, the parts of the 
rifle being in the positions they occupy when it is ready for firing, 
and Figs. 5,6,and 7 are portions of the same. In this part of the 
invention a plug /, 2’, is fixed, sliding in the open prolonged end m of 
the barrel n, by means of a top piece or arm o jointed at p to the 








front end Jof the plug J, 2, as represented in Fig. 4. The part lof 
the plug is made c indrical , and the part 4 is made flat at its sides, 
as best seen in the plan of the plug shown separately in Fig. 6, as 
well as in the transverse section of the prolonged of the barrel 
and plug represented in Fig. 7. The shape of the prolonged end m 
of the barrel » in which the plug J, 2, slides, will be best understood 
by referring to the horizontal section of the end represented in Fig. 
5. In the flat part J! of the plug, and near the end, an opening g 
made, in which opening, when the top piece or arm o is shut down, as 
represented in Fig. 4, a block or projection r on the under side of the 
top piece enters. The block or projection r is wedge shaped, the 
thickest part of the wedge beiag lowest, as represented, the opening 
? in the plug being made of a corresponding figure, and sufficiently 
arge at the top to allow the wedge to pass into the opening. By 
the shape of the projection r the tendency of the top piece o to rise 
by the discharge of the rifle is counteracted. In addition to the pl 
1,B, being held by the projection r on the top piece o, the part os of 
the free end of the top piece bears firmly alae shoulders at s on 
= pean end of the barrel, and thus fixes the plug during 
isc 
To reload the rifle after firing, the top piece or arm o is raised by 
its handle 0% sufficiently to lift the projection r from the opening, and 
enable it to pass over the shoulders s. The plug can now be with- 
drawn from the end of the barrel m, and the charge introduced 
through the opening into the barrel. The plug is now moved into 
the position represented in Fig. 4, and the top plate or arm o 
depressed or shut down, when the rifle is an A for di 
The top plate or arm o has a slight play upon its joint p, and its 
end also turns loosely in the recess ¢ in theplug. By these means 
the joint, as well as the end of the arm o, are relieved from all 
pressure, the whole of the pressure being borne by the projection r 
and shoulders s. The slight play the joint and end of the arm 
possess, enables the projection r on the arm o to be readily raised 
from the opening in the plug. The end of the top piece or arm o 
may be fastened down during tiring by a spring or other fastening, 
but there is no tendency in the arm to ri-e. 

The third part of Mr. Wilson's invention is illustrated in Figs. 8 
and 9; Fig. 8 being a longitudinal vertical section of a a of a 
portion of a rifle constructed according to this part of his inven 
the rifle being ready for tiring; and Fig. 9 is a transverse vertic 
section taken through the line w, Fig. At 2 on the side of the 
opening in the prolonged part 4 of the barrel w, is i a cover 
having a similar external form to that represented in Figs. 1 and 2. 
The under side of the cover has a collar or bearing z, which fits in 
the prolonged end of the barrel, as shown. The plug 2 passes 
through, and is carried by the bearing or collar z, the plug being 
capable of both sliding and rotating therein. In the end (8) of the 
breech, a quick threaded screw (4) works, which may be turned by a 
fly handle (5), indicated in dotted lines, attached to it. When the 
cover y carrying the bearing z and plug (2) has been shut down in 
the position represented in Figs. 8 and 9, the screw (4) is turned to 
the right or driven home, when it bears —— the posterior end of 
the plug (2), drives it forward, and holds its conical end (6) against 
the conical shoulder or bed at the entrance of the barrel w. After 
tiring the screw (4) is turned to the left, and the pressure removed 
from the plug (2). A coiled spring (7) around the plug (2) bers at 
one end against the bearing or collar z, and at the other end against 
a shoulder cn the plug (2). When the screw (4) is withdrawn from 
the plug, the pressure of the coiled spring (7) forces the plug towards 
the said screw. The conical end (6) of the plug is thus withdrawn 
from the end of the barrel w, and the plug (2) can now be raised with 
the covery. After introducing the car:ridge or charge, the cover 
and plug are shut down, the screw (4) driven home, as represented 
in Fig. 8, and the rifle is again ready for tiring. 





sisi etree TO THE jap yee 
e not ourselves responsible for the opinions of our 
Correspondents. 








THE ARMSTRONG GUN AND ITS MISSILES IN CHINA, 


Sir,—This day week I took the liberty of addressing a note to the 
Times on this subject; I regret, however, that the editor of that 
powerful engine of public expression has not thougat fit to insert my 
communication, which was as follows :— 

“Sir,—The graphic description given by your correspondent of 
the terrible destruction of the poor Chinese by the Armstrong gun 
and shells entitles me to a few words on the pm Song Ido not in the 
least wish to take away the merit due to the inventor of the cele} 
brated gun, or to such oe of the shell as may be due to Sir 
William Armstrong, but I publicly claim the original invention of 
the shell, which breaks into a large given number of pieces, and which 
the Select Committee at first pronounced ‘ complicated,’ the very 
property, or rather principle, which has now proved to be so 


destructive, 

“1 challenge either Sir W. A or the War Office to 
disprove my right to the claim. I shall not here trouvle you with 
any argument on the matter, but simply hand you a pamphlet, 
together with copies of the recent correspondence { have had with 
the War Office relating to this affair. 

“Trusting you will favour me with a small space, 


&e., 
“T remain, &c., 


Wo. Benson. 


“P.S.—In P ne paper of August 14th, 1855, you favourably 
noticed the principle of my invention. “7. a 
I trust, Sir, that you will be more impartial than your brother 
Editor, and allow me the same privilege in Tuk Exoineer that the 
Times has granted Sir W. Armstrong, of having a hearing. 
Fourstones, near Hexham, Nov. 16th, 1860. Wn. Basson. 





STEAMSHIP RESISTANCE, 


Sir,—I have read with great pleasure a letter, by Mr. Jones, in 
your last number. I think nothing can be more sensible than his 
remarks; in fact, it is quite evident that your correspondents are 
far more at sea than the steamships of which they speak ever were. 
I hailed the commencement of the discussion with pleasure, under 
the idea that we should arrive at something definitive amongst so 
many talented individuals, but, alas! they are gradually drifting 
amongst the quicksands of personalities, and as to a useful result, we 
are as far from that as ever. I have no wish to take part in a dis- 
cussion which I agree with you bas been carried quite far en " 
but Mr, Armstrong’s remarks and expressed opinions with regurd to 
the indicator seem to me to be, to say nothing more, so extraordinary 
that I can scarcely pass them without comment. He plainly states 
that the pressure on the cylinder covers is greater than that on the 
piston, and that, therefore, the indicator is not a correct exponent of 
the actual power of the engine. In the name of common sense, how 
can this be correct? Why one of the first principles of mechanic 
is that “ action and reaction are equal and opposite ;” suppose, then, 
we call the pressure on the piston the “action,” how then can the 
* reaction ” on the cylinder cover be greater? 

Mr. Armstrong reasons by analogy from a falling body, which he 
says, with truth, loses (in plain terms) weight while falling, all the 
force of gravity being expended in maintaining a certain velocity, 
and thereupon he argues that because a piston is in motion it must 
lose force, or, in other words, that there is a reduced pressure on it. 
Now I would ask him, is not his falling body a plain proof that 
action and reaction are equal and opposite, for I suppose I need not 
tell him (although, on second thought, I think it may be necessary) 
that the stone or other body in falling attracts the earth just as much 
as the earth attracts it. ty | he does not mean to say that ina 
cylinder full of steam at, say, 50 1b. pressure, there is a greater pres- 
sure on one end of such cylinder than there is on the other? Such 
an absurdity is almost beneath comment; but I will tell Mr. Arm- 
strong how he can perform a simple experiment, which will! at once 
show who is right. Let him adapt an indicator to show the pres- 
sure on the piston. I need not tell him that he can easily do this by 
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means of a hollow piston rod, and if he is at any loss for the mechanical 
details I shall be very happy to send him every information on the 
subject. If he finds any difference in the power shown by this 
indicator, as compared with another fitted in the ordinary manner, I 
will say he has discovered something new, and he will indeed deserve 
the thanks of the whole py ype J community. Until then ] remain 
fixed in my opinion that his views with regard to the indicator are 
simply absurd. Why should not the piston of the indicator also 
show a reduced pressure, for it also is in motion, and Mr. Arm- 
strong’s reasoning will apply to it as well as to the steam piston? 

November 12th, 1860. V. P. 

[The above letter was accidentally omitted to be inserted in our 
last number. Mr. Armstrong is entitled to a reply upon the ques- 
tion of the indicator.—Ep. 





STEAMSHIP PROPULSION. 


Srr,—I had thought that so ep bageers a discussion on this 
subject would at least have eli ited the truth so far as to indicate 
plainly the direction in which its practical solution must be sought. 

In this, however, I was page <a and this must excuse me, 
Mr. Editor, for venturing to address you after you have intimated 
that vou are tired of the subject. 

The great anomaly of our practical mechanics is that, to go at 
twice the speed in water, requires more than eight times the power, 
while on land it only requires twice the power. Allowing for the 
defectiveness of propellers, this points to the fact that on water the 
resistance increases about in the ratio of 4, while on land it is con- 


foot pounds, 
stant. I use the term resistance for ee The term “ force 


absorbed ” may perhaps be more correct, but it is more convenient 
to make use of “ resistance.” 

The water which is lifted out of the way of the vessel returns, or 
pugnt to return, either itself or by proxy, to the trough it has left 
ehind it, so that any excess of resistance from this cause can be 


patent cases by arbitration, where the parties can consent to have 
them referred. On this point there seems to be a general agreement 
of opinion that it would be advisable at once to adopt this course, 
whenever practicable, with a view to gaining experience of its value, 
and to ascertaining what would be the best form for a permanent 
tribunal in substitution for the present one. It seems to be generally 
considered that it would be an improvement to employ arbitration, 
if arbitrators could be found whe possessed the confidence of 
patentees, whose impartiality was beyond question. In this way 
a quasi court might be formed capable of construing specitications, 
without depending on the aid of practised scientific witnesses as to 
opinion, and of eliciting from practical witnesses, as to fact, the ma- 
terial points indicating the relative proportions of inventions with 
much greater accuracy than can at present be attained. 

The ground traversed could thus be limited to the real merits of 
the case, which might receive the better judicial treatment from 
the concentration of mental effort which would be thus secured. 

All persons readily perceive that by such mode of trial much 
expense to the parties will be avoided. It is alo thought advisable 
to have the proceedings by arbitration conducted in a room or court 
open to the public, so that accurate reports might be taken. Some 
consider that this would be a sufiicient check on any tendency to 
carelessness on the part of the arbitrators and others, that it would be 
necessary to coustitute an appeal from them to operate as a whole- 
some check. 

I do not propose to discuss any of these points at present, being 
merely desirous of showing the progress of opinion relating to them. 
Looking back a few years to the state of public opinion as ex- 
pressed by persons conversant with patents, it appears to me that 
considerable progress has been made in the direction referred to. It 
might have been possible then to collect opinions adverse to the ex- 
isting system of trying patent causes, but not, | think, any favour- 
able to arbitration as a substitution for it. 

To this fact alone I wish at present to direct attention. Of course 
it may be doubted by some persons whether I am right in alleging it 
to be matter of fact that there is such a general concurrence of 





temedied by greater attention to the form of the ves-el. 
Friction is allowed to be constant. To the momentum given the 
water through which the vessel passes is 7 a, the near ap- 


proximation in the increase of resistance to (—)' for it is a fact 
well established in mechanics that the force necessary to give = times 
the momentum is (*)’. The “force absorbed,” or “ resistance” 
over any given distance, is (- y’ as respects the momentum given 


to the water, and the same as regards friction and weight, whatever 
may be the speeds. 

. So far, 1 believe, I agree with others who have thought on the 
subject, but having the economical notion, that work done ought 
always to be rewlised, I started to think on the assumption that 
whatever may be the case in practice, there ought to be a way of 
propelling vessels on water by which the resistance shall consist only 
of friction. : 

When I found, therefore, that the only difficulty was the momen- 
tum given the water, the simple solutivn of the difliculty at once 
occurred to me of taking it out again. 

This | do by placing my propellers, which may be either screws 
or paddles, but paddles by preference, in such a position near the 
pow, whose shape may be altered to suit, as to receive the body of 
water which travels on or near to the surface, and by taking the 
momentum out of it puts it in motion in the opposite direction, so 
far as may be necessary to overcome the resistance due to friction. 
L attain the double object of saving all the power hitherto lost from 
this cause, and of assisting to fill the trough or void left behiud the 
vessel. 

Or the water might be left in a state of rest, and a screw in the 
usual position be used to overcome the friction, but I prefer the 
other plan, 

When screws are used I use a right-hand screw on the right-hand 
side, and a left-hand screw on the left-hand side, and they are barely 
half immersed, and when paddles are used I incline the floats to the 
axle till they approach being parallel to the line of the bow of the 
vessel on that side. I shall take care that * public user’’ is made so 
as to prevent any patenting, and I take the present opportunity of 
expressing my disapprobation of the patent system, which retards | 
improvement and does not reward the inventor. 

n conclusion I beg to request the earnest attention of naval 
architects and engineers to this method of surmounting the great 
ditliculty of intercourse by water—its limited speed. 

And I may add that, should anything so obvious have been 
pointed out before, of which 1 am not cognisant, the discovery will 
not humiliate me. 

What I desire is the progress of engineering knowledge and art, 
and this is my mite to that end. J.C. 











PATENT TRIBUNALS. 


Sir,—Since I last wrote to you on the subject of patent tribunals 
I have had the opportunity of —— my own expressed opinions 
with those of experienced patentees and others more or less conver- 
sant with patent matters; and the result of such comparison affords 
me the satisfaction of knowing that the main positions which I 
have been enabled, through your kindness, to submit to the attention | 
of your readers, are Senne’ ty persons who have been led tu regard 
patent questions from various points of view. 

In resuming the subject, then, it is undoubtedly assuring to find | 
myself unconsciously the exponent of the views of men possessed of | 
more than usual intelligence and means of forming an opinion on the | 
several points which | have advanced from time to time. Undesi.ned 
and independent coincidences of opinion of this kind are generally 
revarded as evidences of truth. Still I am no believer in human 
infallibility, and therefore wish to keep the question of authority in 
matters of opinion within its due limits, Let every point advanced 
be accepted or rejected simply on its merits. ‘Truth and truth alone 
will bear this test. It may, however, be useful to mention some 
leading points relating to patent tribunals, on which I have met 
with the concurrence of opinion before alluded to. 

So far as I have made inquiry it seems to be generally considered 
that in the present advanced state of manufactures, the existing 
means of trying patent causes in the ordinary courts of law are 
utterly inadequate to the purpose of accurately defining the limits of 
patent rights. 

No one seems to have any confidence in the possibility of amend- 
ing the existing system, so as to bring it up to the requirements of 
the day. The pvint on which it is con-idered to be incurably de- 
fective is the radical one of its incapability in construing the 
specification. Special pleading is held to be inapplicable 
to the science, which ougit to be determined before the 
legal rights can be ascertained. Then the dependence of 
the courts on, the aid of scientific witnesses, called by the 
partics on each side, is an evil which, in the nature of things, 
must go on increasing with the progress of applied sciences, ever 
narrowing the points of distinction between patents and the hyper- 
critical skill of such witnesses, ever becoming greater by practice. 
Cross-examination which, as applied to ordinary witnesses to facts, 
is found so efficacious in reducing their testimony to its proper limits, 
is of comparatively little use here. Then as to the expense of trying 
a cause even once, it is so great as to place it beyond the power of a 
large number of patentees ever to entertain the thought of protect- 

ing their rights. But what patent right worth contesting is ever 
allowed to be established by one trial? And it is utterly impossible 
to simplify trials as the rules of practice are at present constituted. 
Each side must take care to guari every point. To attempt 
simplicity voluntarily would, probably, be to incur loss, and for the 
courts to take measures to enforce it would be impracticable. 


Such appears to be the nature of the objections taken generally 
to the existing system by intelligent patentees and others wit 
whom I have recently conversed. But I have also heard opinions 
expressed by the same persons on the expediency of settling 











opinion among patentees as I have pointed out. It may be doubted 
whether my inquiries have been conducted on a sufficient scale to 
warrant me in drawing an inference of general concurrence of 
opinion. By way of doing something towards satisfying doubts of 
this kind it may be explained that so far as my inquiries have gone 
I have found a surprising amount of unanimity among intelligent 
patentees, patent agents, consulting engineers, and, even in some 
cases, svlicitors, against the existing system, and in favour of 
arbitration. 

This being so it appears to me reasonable to draw the inference 
which I have drawn, and to believe myself right until proved to be 
wrong. WILLIaM Spencer, Assoc. Inst. C.E. 

50, Chancery-lane, London, Nov. 21st, 1860, 





THE EARTI’S CENTRAL HEAT. 


Sin,—It was suggested that all elementary and compound bodies 
are capable of receiving only a fixed or uniform degree of heat, 
beyond which it is impossible to heat them—and that heat cannot be 
intensified to any imaginable degree. The degree of heat requisite 
for the fusibility of all the principal elementary bodies are well known, 
Mercury melts at 90 deg., potassium at 140 deg., and manganese and 
malleable iron as high as 3,000 deg. Platinum and most of the 
scarcer metals are so obdurate as to require for their agglutination 
the strong heat of the oxy-hydrogen blowpipe, about 3.300 deg. We 
may reasonably conclude that the continuation of this degree of heat 
would vapouri-e all the constituent elements of the globe. 


Dr. Black first established the fact. that when heat produces the 
liquifaction of a solid or the conversion of a liquid into a vapour, the 
liquid or vapour resulting is no hotter than the solid or liquid from 
which it was produced. This is true under all ordinary conditions; 
but in the centre of the earth the tendency to volatilise, it is supposed, 
is counterbalanced by pressure and the increasing solidity of the globe 
from the surface to the centre, in a somewhat similar manner to Sir 
James Hall’s experiment of melting marble by retaining its carbonic 
acid under violent pressure. 

Sir James Hall's experiment is not applicable in the present case. 


He experimented on a substance already formed by the operations of | 


nature, and succeeded by artificial means in retaining the elements of 
its composition. 

But the order and primitive arrangement of the globe is supposed 
to be exactly opposite to this. Herschel, with many others, under- 
stands it to have been of nebulous origin—condensed in the time of 
myriads of ages—gradually giving out its latent heat, while its par- 
ticles became denser, until a globe of liquid and highly-intensitied 
fire, and nearly uniform in temperature— probably not exceeding 4,000 
deg.— would be produced. 

This temperature would not—I may say could not—be increased, 
for the following reasons :—That there would be a rapid conduction 
and radiation from its surface, which would more than counterbalance 
the tendency to increased heat from gravitating pressure ; but as this 
pressure was the result of a cooling process, it cannot consistently be 
said to be the cause of heat ; and before the globe could have assumed 
the liquid condition it must have parted with all the latent heat neces- 
“| to its nebulous s(ate. 

We cannot suppose it to have entered into the more solid portions 
of the globe by someinexplicable process. Such a supposition would 
place us in a contradictory and absurd position; for bodies are gase- 
ous or nebulous from excess of heat, and as they lose their caloric do 
they become liquid, agglutinous, or solid. 

But, then, there are other means than that of radiation, by whicha 
vast quantity of sensible heat may disappear. Chemistry can give us 
one instance of two gases chemically united—chlorine and nitrogen— 
which, when heated to 200 deg., explodes with a tremendous violence 
with the evolution of both light and heat; its constituents are simply 
set free, and immediately expands to six hundred times the volume 
of the compound. 

It is, therefore, fairly presumable that the central portion of the 
globe’s mass is uniform in temperature, and not exceeding 4,000 deg. 
At this temperature gases can be produced, which, too, will have a 
proportionate refrigerating effect on the residue of the molten earth. 
“ This general idea of the origin of the mass of the earth from a nebu- 
lar expansion, suggested by chemical facts, and supported by the 
appearance in the visible heavens, is confirmed by the mathematical 
researches of Laplace, who has by this supposition ted together 
the most striking phenomena of the solar system.” 

The foregoing will assist in explaining that which was rather 
obscurely worded, the reasons why there is no common centre of 
earth’s gravity—that the centre of gravity is not in the centre of 
the globe, but in the centre of the mass of the globe which encircles 
the centre or axis, as that of the exterior spheroid. It is assumed, 
then, that the globe is hollow, from the excessive force of the gases 
generated in the centre of least attraction; for if we can suppose the 
earth to be a mathematical, svlid sphere, the centre would be a point 
of balanced forces, and not a place for the aggregated power of uni- 
versal gravity. 

The oft-repeated assertion, ‘that if a stone could pass through an 
imaginary bore of the earth’s diameter, it would not only pass the 
centre, but pass on to the surface on the opposite extreme,”(?) can be 
very seriously doubted. The stone would move by, and be regulated 
in its velocity solely by, the power of gravity, but influenced by the 
surrounding media through which it passed. It could go no quicker 
or slower than the force which regulated it. So that the distance 
through which it passed in every increment of time, a retarding influ- 
ence would be exercised in proportion to the mass of matter it left 
behind; and at the terminal point of gravity its motion would 
entirely cease. 

A better-understood instance may be given in supposing a mag- 
netic needle to pass from here with the magnetic current to the mag- 
one pole, its motion would " that ind the current, and would termi- 
nate at the magnetic and not nd it. 

Salford, Nov. sth ae). “ 





THomMAs ALMGILL. 





THE LAWS AND PROPERTIES OF MATERIAL, CHEMICAL 
UNION, AND THE ACTION OF LIFE. 


Sir,—In concluding my letter, the firat part of which appeared 
last week, I may state that, for experimenting with inani- 
mate matter I made a conical tank of }-in. boiler plate, 10 ft. 
diameter at bottom, 8 ft. diameter at top, with @ cone caj 
rising 3 ft., and decreasing to a 2 ft. opening at the top. It 
stood upon a bottom also of }-in. iron plate, which rested 
upon blocks of glass, and had two reverse rings of angle iron 
riveted round it to form a groove for the bottom edge of the cone 
to fall into, that the joint might be made air-tight by filling it round 
with clay or other stopping. This tank was made conical that it 
might be easily lifted otf to inspect the material. It was raised by 
a pulley fixed above it, and a chain connected to a small crab; a | 
to secure its rising steadily, three guide rods were fixed vertically 
into the edge of the bottom plate. In this tank I successively ar- 
ranged samples of the primitive earths, and carefully experimenting 
upon them with saturation, expansion, pressure, heat, conduction, 
vibration, and electricity, both with and without atmospheric influ- 
ence, and when insulated, as also when in direct communication 
with the earth. In some of these trials, in imitation of geological 
changes, such gases as would most probably be liberated by the de- 
composition of extraneous matter that might be present, were 
introduced into the tank, and greater heat was applied externally; 
but I found that to carry this out properly, a very large fire brick: 
kiln, and a most powerful voltaic battery, would be absolutely 
necessary. The one I had made and used for this purpose having 
only 200 square teet of plate surface. 

For experimenting upon the seeds of plants I fitted up a glass trough 

72 in. long, 12 in. wide by 12 in. deep, perforated at the | aoring and 
fitted into a tray with | in. space beneath it, the joint being suffi- 
ciently close to be made water-tight with a little cement; and it had 
a raised glass cover 2 ft. high, made to fit air-tight. One end of 
this trough was connected by an india-rubber pipe, with }-in. tap, 
to a light copper gasometer 8 ft. diameter by 9 ft. deep, with a light 
wooden surface nearly fitting the interior diameter of the upper 
tank, to float upon the top of the water in the lower one, to lessen 
the contact of the air with the water; the other end was connected 
by 2 pipes to 2 similar gasometers, each of 6 ft. diameter by 8 ft. 
deep. A glass bottle was placed in an inverted position just above 
the level of the trough, and communicated with the space beneath 
it by a }-in. india-rubber pipe with tap. This was to saturate the 
earth by a regulated and gradual supply, upon the principle of a 
fountain lamp; and at each top corner of the ends of the glass cover 
a 3-in. hole with a plug was made, to force in a certain amount of 
water, by a syringe holding one pint, with a very fine rose at the 
end, to produce imitation showers of rain. The four corners of the 
tray were then suspended to the short end of a long graduated lever, 
and was exactly balanced with the trough, cover, and ends of the 
india-rubber pipes complete. Earth was then weighed in to the 
depth of 10 in., and the weight checked by a brass scale and weights 
at the long end of the lever. All being prepared, a number of 
seeds of each sort from several hardy plants were obtained, and 
12 selected as much alike as possible, were sown in a zigzag line at 
equal distances. The 2 gasometers were balanced, to have a slight 

ressure, and were filled alternately with atmosphere by a pump. 

he air was allowed to flow evenly through the upper part of the 
trough into the larger gasometer at the other end, which was 
balanced evenly. Having accurately weighed the earth and seeds 
to commence with, each 2-gallon bottle and 1-pint syringe of water, 
and 200 cubic feet of atmosphere were carefully measured and 
booked as they were supplied, and each 400 cubic ft. of air from 
the single gasometer was measured, tested, and booked with equal 
care as it accumulated; and when the plants were produced and 
grown, they were taken out and weighed—as also the earth and any 
water remaining in the bottie or the tray. By these means I ob- 
tained the quantities of moisture and atmosphere required by the 
plants, and endeavoured to arrive at the extent to which the air 
and water had been changed while passing through the trough, and 
what alteration was caused by the action of day and night, sun- 
shine, and different states of the weather. During this experiment, 
and the three following with seeds of other kinds, everything was 
kept as natural as possible, imitating showers of rain and snow 
water by the syringe, and increasing the pressure of draught when 
the wind was high. But when these were completed several others 
were successively gone through with equal numbers of seeds, which 
were sown like the first; but in these alterations were made in the 
supply of water and air, as to temperature and pressure, by impreg- 
nating them with foreign material; and in the employment of 
electricity and artiticial light. These experiments produced some 
surprising results, and beautiful specimens, and they had throughout 
supplied most valuable information. 

To test the action of chemical union in living creatures, I had 
procured three of each gender of terrier dogs, house cats, and fowls, 
and I made an insulated glass case, 4 ft. long, 2 ft. wide, by 2 ft. 
high, and connected one of the 6-ft. gasometers to each end; and the 
= from the cistern of the water bottle through the bottom into a 

owl in the inside, for my patients to drink from; and I made three 
skins of india-rubber loosely fitted to their shape, but made tight 
round the head just above their eyes, enclosing their feet and legs, 
having a ry arr t behind, and connected by a }-in. 
gutta-percha pipe from the back of the neck, through the top of the 
glass case, and with a top to the upper part of the larger gasometer, 
which, after being lowered down into the water, to force out all the 
air, was caused to rise by a weight with a slight pressure. By these 
means, while the animal was allowed to move about, eat and drink, 
inhale an atmosphere entering from the gasometer at one end, and 
escaping into that at the other, the invisible gas was exhausted 
through the top of the glass case into the larger gasometer. 

I wished to ascertain the quantity of atmosphere and water, and 
the weight of each component par: of the food taken in by the animal 
for seven successive days, and the weight and composition of all 
material, whether solid, liquid, moisture, or gas, that was given off 
from it during the same period of time, and after this to repeat the 
experiment until I had tested the alterations caused by heat, cold, 
light, electricity, pleasure, pain, action, sleep, illness, &c.; and while 
testing these effects, it appeared that the oxygen in water was 
different from oxygen in atmosphere, but I could not obtain 
satisfactory results. In the first place, I could neither make 
my patients understand what I wanted them to do, or get into the 
case to teach them; secondly, they could not explain their 
sensations ; and, thirdly, my facilities for analysation were 
totally inadequate for such purposes. But still I was enabled to 

lean a few general facts, such as that what passes through the 
eee the urinary channels, and by the perspiration, does not 
altogether equal one-half the weight of the food and liquid taken 
into the stomach, and that the rest passes off from the surface of all 
parts of the body as an invisivle gas. That if this gas be sligutly 
exhausted from the surface of the body, the vitality, muscular 
strengih, and appetite are increased ; bat if this gas be checked from 
leaving the body freely, the appetite decreases and becomes dainty, 
ases are engendered internally, and humour is formed and deposited 
in all parts of the system. And that if it be entirely prevented from 
escaping from the skin, whether the animal is ill or well, it will in a 
few hours be in high fever, and will die. All these different series of 
experiments had occupied rather more than ten years, and were all 
arranged according to their subjects, with tables, notes, and remarks 
wherever explanation was necessary, and having sketches of appear- 
ances with numbered and lettered reference notes, to where compari- 
sons could be found in other sets of experiments, which would be 
likely to elucidate the question; and interspersed with chapters con- 
taining my ideas and experience at the time upon any difficulty that 
occurred. All this covered more than sixty quires of wag fetes 
ruled fool: r. I had began to analyse, compare, and arrange 
the te to form ciabiaing tables that would condense 
and collate the whole into general views, and was preparing to 

the following question: “If steam of a certain pressure 

pF to flow into a cylinder at an equal temperature to a 
given volume, what force would compress it to one-eighth of 
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that space; and, if allowed to regain its former volume, what 
would be its elasticity and temperature, and the ratio of each at 
different pressures ?” thinking it might give some clue to the connec- 
tion that heat and force bear to each other, when a sad misfortune 
occurred, for in the beginning of the year 1852 a conflagration broke 
out at night at my premises, and in a short time the whole of my 
manuscripts, which had cost me more than twenty years’ close study, 
twelve months’ preparation, and ten years’ experimenting, were 
totally destroyed. This was a terrible loss, for I had always endea- 
voured to keep my mind as untrammelled and free as possible, to be 
able the more readily to seize and follow up any idea that might 
occur, trusting rather to the systematic arrang ts which I had 
adopted throughout my writings for investigating, drawing conclu- 
sions, and proving one part by another. And I had been earnestly 
devoted to the task for so many yeafs that I had entirely lost the 
sight of one eye, and so greatly injured the other, and my income 
was so greatly reduced as to prevent my refitting the worn and 
injured machinery. Under these circumstances it was quite impos- 
sible for me to go through them again. I was, therefore, compelled 
to abandon my research. And as I had depended upon publishing 
my works to repay the great outlay I had made, it was necessary, 
at all events for some time, that I should devote my energies to some 
more lucrative pursuit. i : 

1 have since then waited anxiously to resume them again, with the 
aid of two or three assistants and more extensive appliances, but not 
having had the opportunity, I thought it advisable to publish through 
the medium of your valuable journal, the means I had adopted for 
testing these most important problems. 

Should any of your correspondents feel disposed to go over them 
again, as I would much rather that another should have the honour 
of their solution than that so essential a branch of science should 
continue uncultivated, when its development would be of such im- 
mense benefit to the human race, I shall be most happy to furnish 
him with more minute details of the appliances, and with any hints 
or deductions that I can gleati from memory. And, for encourage- 
ment, I can assure him of my firm conviction, that had my manu- 
scripts been preserved and collated, they would have supplied 
sufficient points of view to indicate the mode of action of this great 
natural law; and, of course, a second application of the same means, 
with additional experience, would realise a still greater amount of 
information ; and no department of human knowledge is of such 
consequence as this, for even the least satisfactory series of my 
experiments—those upon the action of chemical unions in animal 
life—enabled me to form more rational conclusions as to the action 
of life, and causes of disease in the human frame, than is, I believe, 
shown by any of the medical treatises. For instance, I should argue 
that life is the faculty of arranging the elements for reproduction 
effected by the proper combination of material with heat, force, 
electricity, motion, &c. That from the birth of a human being, it 
not before, every part of the system begins to decompose or wear 
away; and that the food introduced into the stomach is separated 
into its elements, and recombined into several classes of what is 
designated humid perspiration or sweat, as nervous, arterial, glanular, 
bony, fleshy, &c.; that they are the lubricators throughout the 
system, and have also the property of entering into chemical unions 
with the decomposing materials; and from such unions to form and 
deposit new material, and that the gases liberated during this recom- 
bination escape directly to, and from all parts, of the surface, into 
the atmosphere. That during the earlier stages of animal life the 
continued and general motion caused by play, running, romping, &c., 
stimulates the production and the general diffusion of these fluids, 
and the creature increases in dimensions, weight, and vigour. This 
universal and diversified activity also causes the chemical unions to 
be more complete, and ensures the ready escape of the gases through 
the pores of the skin, from all parts of the body. But in the latter 

eriods of life motion is more prescribed and localised; some parts 
Rae worked until quite fatigued, while others are comparatively 
inactive—strains, ruptures, and taking cold, aggravates this evil; 
the lubricating fluids are not properly and equally diffused throughout 
the system ; the nervous fluid from the brain travels at a less speed, 
and has, therefore, less power, although it has so many impediments 
to contend with; the chemical unions take place with less energy, 
and are, therefore, not so complete; the liberated gases, in passing 
off, are loaded with impurities, become impeded in their progress to 
the surface, are frequently checked from ping through the pores 
of the skin by the effects of taking cold, or wearing clothing of too 
close a texture, and are compelled to travel by circuitous routes, 
leaving in their track deposits of extraneous matter that cannot be 
carried off with sufficient readiness. Thus humours are formed in all 
parts of the body, great numbers of the minute ducts become stopped 
up, repletion is produced in certain localities, while others are irri- 
tated and inflamed for want of proper lubrication ; tubercles, tumours, 
cancers, wind, and water are formed in various parts; many of the 
nerves are corroded ; the inciting influence from the brain becomes 
still more impeded ; disorganisation in such localities is the result, 
which, by sympathy, is conveyed to one of the vital organs, and the 
patient dies, or ceases to reproduce. Then decomposition continues 
unimpeded, and with a rapidity in proportion to the temperature at 
which the body is kept, and the facility of its communication with 
the atmosphere, until reduced to its natural elements. F 

Here we have, probably, sufficient causes to account for all the dis- 
eases of mortality, excepting those which are accidental or hereditary. 
This will also tend to explain why eight men, employed in the navy, 
or in prison, may breathe the same atmosphere, take the same 
amount and description of food and liquid, do similar work, have 
equal rest, and live under the same regulations, and yet one may be 
stout; second, thin; third, make too much blood; fourth, too much 
humour; fifth, be dropsical; sixth, be nearly choked with wind; 
oe ag suffer from nervous debility, and the eighth, enjoy excellent 
health. 

And with respect to remedies, if people were taught by table-books, 
at one penny each, what were the quantities of each constituent of 
all descriptions of food, and the effects they were likely te produce 
with people of various temperaments, suffering from different 
diseases; and the great importance of moderation, general activity, 
ventilation, exercising those muscles by recreation which were not 
used for their work, the advantages of local friction, and a due 
regard to proper clothing, a vast amount of illness, suffering, misery, 
and want might be prevented among the poorer classes, that the 
medical profession, for want of sufficient remuneration, do not care 
about attending to, except for practice. 

I can draw conclusions, and make references, from each of the 
other courses of experiments, which would greatly facilitate a second 
attempt, and shall be willing to furnish them for that purpose; but 
I think I have said enough to show the advantages of following up 
my researches, and will, therefore, leave any further remarks respect- 

ng them until some future time. J. W. Cxarg, C.E. 


2, Surrey-square. 











SURFACE VERSUS BOTTOM CABLES. 


Sm,—As “ Bottom” has not replied to my two last communica- 
tions, — 8 you will aliow me to make some further remarks by 
= of pendant to such a result. 

t will, it is thought, be universally admitted that if the surface of 
the ocean had been free from every kind of motion and chance of 
accident, the proper course in marine telegraphy would have been to 
have laid the telegraph cables upon and along the surface. They 
could and would then have been placed in the best conditions in 
every respect for being worked successfully, and for being main- 
tained in the most permanent working order. But this freedom 
from motion and chance of accident on the surface does not exist and 
cannot be attained. What, then, is next best to be done? Is it to 
fly into the opposite extreme of sinking the cable down to the bottom 
of the ocean, miles deep? Is the cable not thus virtually removed 

ond all human inspection and control ? 
le this be so how can this be reckoned as at all a desirable course ? 

it not the one that ought to be avoided beyond every other? 
What can be worse than for anything of the kind to be virtually 
beyond inspection, repair, or modification? and that, too, when the 





cable is attended by all the other evil influences of being placed 
under the pressure of so grea‘ 

what advantage is attained by laying the cable at the bottom of the 
ocean. All that can be said is, first, that it rests on a solid founda- 
tion ; second, that the water at so great a depth is free from motion. 
But, in answer to the first alleged advantage, it may be replied that 
the bottom is no doubt rugged and uneven to a very great extent, so 
that the pretended advantage vanishes, and a great disadvantage 
oe ae in answer to the second, it may be replied that 
so far from its being necessary to go down to the bottom of the 
ocean to secure tranquillity, there is every reason for believing that 
it may be had a few fathoms from the surface, and there certainly 
can be no doubt whatever that it can be had much nearer the sur‘ace 
than the bottom. Besides, in the “ Physical Geography of the Sea,” 
it is stated that a line of voleanic cinders has been found to exist 
along the so-called telegraphic plateau, extending from Europe to 
America. Why, then, are bottom cables so strangely and exclusively 
preferred? Why is it so ab-urdly assumed, without any systematic 
scientific inquiry, that nothing else will do but bottom cables ? Is there 
no medium between Scylla and Charybdis? Between the surface and 
the bottom? A medium which would combine the advantages and 
exclude the defects of both? Is it not worth inquiring into to 
ascertain, beyond all doubt, whether such a middle course exists. 
The whole question at issue is simply this: At what distance below 
the surface is the ocean free from cufrents? We are without any pre- 
cise scientitic information on this point, but what we do possess 
goes, as I have shown in my previous letters, strongly to prove 
that currents exist only a very short way below the surface. Let 
the question, then, be settled by inquiry beyond all dubiety one way 
or other. For who can doubt that if currents cease, say fifty 
fathoms below the surface, and a cable were laid at that depth, it 
would not be infinitely superior to a bottom cable in every possible 
respect. 

But — it may be asked, does so strong a prejudice in favour of 
bottom cables exist if such prejudice be based on extremely probable 
ignorance, and if such cables are so disadvantageous? How came 
they ever to be used at all? The answer is simple. ‘The first marine 
telegraph cables were laid between adjacent lands in shallow waters. 
These shallow waters were in motion down to, or near to, the 
bottom. The bottom itself was, of cotirse, not very far down. 
There was thus no great pressure on the cable arising from 
a great mass of superincumbent water. These cables, there- 
fore, were laid at the bottom. But the entire reverse of all these 
circumstances is the case in the open ocean. And certainly nothing 
shows the want of a philosophic mind so much as a blind ad- 
herence to an old course under new circumstances essentially dif- 
ferent. Yet this is what has been done regarding deep sea 
telegraphy. A certain course has been adhered to in it simply 
because that course had been previously adopted with reference 
te shallow seas. The idea of anything else under the changed 
circumstances being probably better never seems to have entered 
into the crania of those who had the management of such things. 
The history of improvement is full of illustrations of this tendency 
of the human mind. But it has now had sufficient swing with 
reference to ocean telegraphy, and a different course ought now to 
be adopted. H. K. 

Edinburgh, 21st November, 1860. 





SUGGESTION FOR IMPROVING THE STEAM BOILERS IN 
MODERN IRON FORGES, 


Sir,—The evil attending modern iron forges where the steam is 
generated in upright boilers heated by the products of combustion 
issuing from the furnaces, is their liability to priming—caused by 
the great depth of water in a state of ebullition, and the limited area 
of the water level for the steam to escape from, which curbs the 
action of both hammers and engines. 

In order to evaporate the priming water, and to desiccate and 
superheat the steam before leaving the boilers, I would propose 
surrounding the upper or steam portion of the flue tube with athin 
sheet-iron casing, about five or six feet high leaving an annular 
space of one inch cell round the exterior of the flue tube—the 
casing to be fitted with five or six divisions, to compel the effluent 
steam to travel up and down, say twenty or thirty feet over the 
heated surface of the flue before entering the mains, which would 
evaporate the priming water, and dry and superbeat the steam, and 
= condensation after flowing through the extended mains and 

ranches, which would promote the efficiency of both hammers and 
engines, and materially lessen the cost of maintenance and tear and 
wear of the former. J. Skep. 

Woolwich, 20th Nov., 1860. 


IRON SMELTING. 


Str,—In the spring of 1856 a plan was brought forward to sub- 
ject the coal used in smelting to dry distillation, and convert it 
into coal-gas and coke, and using those elements of the coal in the 
blast furnace. Whatever may be the practical value of this, the 
economical treatment of the fuel appropriated to iron-making is of 
the very greatest commercial importance; and I therefore think that 
to subject this plan to discussion may be of interest and value to 
your readers. 

Three things should attend the use of fuel, viz., firstly, to allow 
as little as possible of the combustible part of it to wasted ; 
secondly, to allow as little as possible of the heat generated to be 
wasted ; and, thirdly, to concentrate the heat so that it may do as 
much work as possible, and as effectively as possible. 

Let us examine how far the mode under consideration would come 
up to this. 

The coal would be burnt in retorts, similarly to that at ordinary 
gas works; the coke raked red-hot into iron tubs and conveyed to 
the furnace ; the gas passed through purifiers, and pumped through 
pipes into the furnace; the air blast heated by being passed round 
the retort furnaces ; the retort fires fed by the blast furnace gases. 
If more gas were made than the furnace would bear, it could be used 
to feed the puddling furnace fires. Where peat is the fuel it could 
be used in like fashion. 

Now, as to firstly, the average waste under the present treatment 
is nearly 10 cwt. out of the ton of coal, while taking the greater heat 
of coal gas to balance-the waste from oxygen, nitrogen, and sulphur, 
the proposed mode yields fully ton for ton, because there is no waste 
whatever. The ratio is 2 to 1, neither more nor less, As to se vndly, 
by the coke being used red bot all this heat is saved, and the ‘ast- 
furnace would be a mass of fire from top to bottom. As to thirdly, 
the injection of the gas would convert the hearth of the blast-furnace 
into the focus of a blow-pipe, the reducing power of which would 
necessarily be very great, and would, by more thorough liquifaction 
of the metal, assist to separate the dross. 

The waste gas from the blast furnace is poor in combustible 
matter; but, if the ironmaster tried it in the furnace, he might 
probably find it an auxiliary of value in reducing the ore. win 


Sourn Kensincron Museum. — During the week ending 17th 
November, 1860, the visitors have been as follow:—On Monday, 
Tuesday, and Saturday, free days, 3,237; on Monday and Tuesday, 
free evenings, 4,224. On the three students’ days (admission to the 
public 6d.), 1,136; one students’ evening, Wednesday, 299; total, 
8,896. From the opening of the museum, 1,755,937. 


Tue Sewerace or Paris.—The following statistics relating to 
the sewerage of Paris show how much has been done to promote the 
cleanliness of the city since the beginning of the present century :— 
In 1806 the length of the sewers in Paris was only 23,330 metres; 
4,804 metres were constructed under Napoleon I; 5,069 under 
Louis XVIII; 10,836 under Charles X; 89,820 under Louis 
Phillippe ; 3,561 under the Republic of 1848 ; 19,820 under the 

residency of Louis Napoleon; and already 75,000 under Napo- 
eon III. A French metre equals about 394 in. English. 


it a mass of water. It is difficult to see | 


THE “ELECTRIC TELEGRAPH.” 


| Abstract of a Paper read before the Civil and Mechanical Engineers’ 
Society on Thursday, November 15th, 1860. 


Mr. A. F. Yarrow, Vice-President, in the Chair. 


Tue author, Mr. J. Guedalla, commenced by saying that the inven- 

| tion of the electric telegraph was one of the most important that this 
country had produced ; that it was a discovery, indeed, to which the 

annals of the world even scarcely afford a parallel; that the bene- 

| ficial results which have accrued from it cause it to be classed among 
| those inventions which, from their general usefulness, claim the at- 
tention of the multitude, and that its present intimate connection 

wito all changes and events in daily life, whether s cial or political, 

| must render an investigation of the principles on which it acts, and 
| the laws of science by which it is governed, a subject of general and 
| popular inquiry. The electric telegraph, he continued, was composed 
| of several parts, each dependent on one another, which, in order to 
understand the general working of the whole, must be considered 
separately. ‘These parts were—Firstly, The gilvanic or voltaic 
battery, or other generator of the electric fluil. Secondly, The 
wires or metallic medium along which the current is conveyed ; 
and Thirdly, The instruments which communicate with the wires 
and through which the current passes, having an effect varying with 
the manner in which it is sent, and, consequently, making signals 
which, being equally understood by the sender and receiver, are 
observed, registered, and translated. Speaking firstly of the gal- 
vanic battery, he mentioned that the first idea of galvanic electricity 
had been conceived by Galvani, in the year 1790, tue incidents con- 
nected with it being well known; that the subject then excited 
much curiosity, but little more was heard of it autil 1800, when the 
investigation of Volta resulted in the invention of the Voltaic Pile, 
the construction of which the reader described, adding that the sub- 
sequent researches and experiments of the scientitic meu of the time 
were too numerous to be traced out. Galvanic electricity was first 
applied to telegraphic purposes in 1809 by Seemmering, previous to 
which several endeavours had been made with a view of using com- 
mon or frictional electricity as a means of communication. The 
first telegraph of the kind on record being that of Lesage, in 1774, 
consisting of 84 wires each, communicating with a ball of elder, 
which, when the wire was connected with an electrical machine, was 
repulsed, the movement of each ball thus serving to imply a ditterent 
letter or signal. He then proceeded to quote a description, by Mr. 
Walker, of the battery used on the South-Eastern Railway, and 
which had been extensively adopted in working English telegraphs. 
Daniell’s battery, he said, was much used on the continent, and its 
general usefulness was now more recognised in this country; this 
battery, as well as others, in which two metals and two liquids bad 
been used, had, from its ellicient working properties, acquired the 
appellation of a constant battery, Limited time p evented the 
author from dilating on the merits of the magneto-electric machine, 
as comparedgvith the voltaic battery, applied to telegrap .ic purposes. 


The current being generated, the next thing to be c sidered was 
a means of transmitting it in an essy and ecovomic «i manner from 
one place to another—in other woru-, of taking precautions that 
the wires on which the current flowed siiuui not be in contact, 
whether direct or indirect, with anything which might serve as a 
conductor to allure it from its course. Increase of the battery 
power might prevent any defect in the insulation of the communi- 
cating wire being observec, but this was attended by a greater 
waste of acid and destruction of the metal plates, and in a propor- 
tionate degree an increase in the general expenditure of working the 
telegraph. Great attention had therelore been paid by telegraphic 
engineers to the subject of insulation. 


The wires on telegraphic lines in this country, he said, were 
mostly of iron, galvanised to prevent corrosion; although in 
America this expedient had not se found necessary, ‘The poles 
on which the wires are carried are usually painted and tarred 
where they enter the ground. Posts of green timber were some- 
times selected, which, not being properly seasoned, retained much 
of their original moisture, and this served to conduct the current 
to the earth. The wood itself not being sufficiently proof, it had 
been found necessary to devise supports for the wires of a substance 
which should possess in the highest possible degree tue property of 
insulation. Glass was used for this purpose on some lines, but was 
liable to be covered with a film of water which served as a conduc- 
tor to the fluid. The material which had been found best to answer 
the purpose was common brown stone earthenware. The author 
preceeded to describe several of the forms of suppo’s4 in use, as also 
the winding posts used on some lines. He then spoke of the method 
by which the wires were conveyed beneath the streets and roads. 
The earth circuit, or means by which the earth is made to consti- 
tute one-half of the circuit, was then spoken of, and the computa- 
tions of various electricians of the velocity of electricity on iron and 
copper wires quoted, showing that for practical purposes its trans 
mission is instantaneous. The limits assigned to him prevented the 
author from entering into the subject of submarine cables, but in 
alluding to the Atlantic Telegraph he said tuat time and patience 
alone were required to effect the object in view; and that, if the 
subject obtained the attention it deserved, the communication be- 
tween the two countries, viz., England and America, would no 
longer be a looked-for event, but a substantial reality. 


Having thus traced the current from its generation in the battery, 
and along the connecting medium, the author proceeded to consider 
the means by which the combined agencies of electricity and mag- 
netism are made to serve the purpose of conveying signals instan- 
taneously from one place to another. 


As a preface he gave a somewhat lengthy narrative of the intro- 
duction of the in trument known as Cooke and Wheatstone’s, into 
this country, men:ioning the various competitors, in the year 1837, 
for the honour of having invented the electric telegraph; the patents 
which were taken out by Messrs. Cooke and Wheatstone, Piincly, 
showing that this country was indebted to Mr. Cooke for having 
pene introduced and carried out the electric telegraph, and to 

rofessor Wheatstone for having, by his sucessful researches, pre- 
pared the public to receive it as a project capable of practical appli- 
cation. He then gave a description of the needle instrument, as 
patented by Messrs. Cooke and Wheatstone, orizinally consisting of 
tive needles, which have since been reduced to two, mentioning the 
discoveries of Oersted and Shmiegger connected with the subject, 
and stating with regard to the hanical arrang ts that, as they 
varied, they need not be described in detail. The author also treated 
on the construction of the telegraphic alarum, and, in conclusion, 
said that the limits assigned to him would not allow him to speak 
of tl ) many other instruments in use, and that the comprehensive 
nature of his subject rendered, in the present case, such limits very 
advisable. 





Tue Hicuest Burtpines 1s tHe Worip.—The following list 
of lofty buildings is taken from the French scientific almanac 
(Annuaire par le Bureau des Longitudes) for 1860, The measure- 
ments are above the earth in each case (not above the sea) :— 


‘ Meters. Feet. 
Highest fasetien prone ee so ee ee oe MG «(479 


Tower of the Strasburg Cathedral .. .. .. .. 142 465°90 
Tower of St. Etienne (Vienna) .. .. .. «+ «+ 188 452°75 
Ball of St. Peter's (Rome), over the dome eo oe 182 433 

Tower of Michael’s(Hamburg) .. .. «. «+ «+ 180 42650 
“The Arrow” of Antwerp Church .. «. «. «+ 120 9893°70 


St. Paul's at London eo ce oe 08 of oe «+ 210 360°90 
The Milan Cathedral tower .. .. «. « «+ «+ 109 857°60 
Pantheon at Paris .. .. «2 of 03 of of of 7 20°18 


To the above may be added the chimney of Messrs. Tennant’s 
chemical works in Glasgow, which is 450 ft. in height. 
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Mr. H. Cuaruroy, of Blackfriars, Manchester, has obtained a 
patent for ‘“ Improvements in the method of navigating steamships 
or vessels, and in the apparatus connected therewith.” These im- 

rovements consist of throttle-valves and apparatus for disconnect- 
ng the engines of steam vessels, and which, by means of certain 
levers and rods, are laced under the control of the man at the 
helm. ‘This arrangement will enable him, upon emergencies, to 
check or stop one of the wheels, or both, and assist in avoiding 
rocks or collision with other vessels. ‘The annexed engraving will 
explain the nature of these arrangements, Fig 1 represents @ cross 





strained. To remedy this difficulty it is necessary so to combine the 
bent tube with the pipe that any water that may condense within 
the tube shall drain back into the pipe; but it is manifest that a tube 
attached to its pipe, as represented in Fig. 2, will not thus drain it- 
self in any position in which it can be placed. To accomplish this 
end is the object of the first part of this invention, which consists in 
so combining the indicating tube with the pipe through which the 
pressure within the boiler is transmitted to the gauge, that the length 
of tube in any direction from its junction with the pipe shall not ex- 
ceed a semicircle, and in placing the tube in such a position that it 
shall d dat every point towards its junction with and drain | 





section of a steam vessel, showing the engines and the 
for disconnecting them, and the arrangements for giving the steers- 
man control over the engines by means of the handles on the bridge 
near the steering wheel; Fig. 2 is an end elevation of the apparatus 
for connecting and disconnecting the engines; Fig. 3 is a plan view 
of the same; and Fig. 4 is a plan view of the bridge, steering wheel, 
and handl ting and disconnecting the engines, and for 
controlling the throttle-valves. In Fig. 1, A, A, is the hull of the 
vessel, and B, B, are the shafts, upon which the paddle wheels C, C, 
are placed, and D, D, are the cylinders of the engines for giving 
motion thereto, the throttle-valves being represented at D', D'. The 
connection and disconnection of the engines are instantaneously effected 
by the following means:—E, E, is an intermediate shaft between 
the two crank or paddle shafts, upon one end of which slides or 
moves a disc or plate F, with an aperture, the rim corresponding 
with the crank pin G, opposite. This pin, when inserted in the 
late, forms the connection between the paddle shafts, but when it 
8 required to disconnect the engines the plate F is withdrawn by 
the helmsman, by moving the handle I, and allowing steam to enter 
the small or disconnecting cylinder H. The piston cf this cylinder 
being connected by means of a lever and rod J, J, with the plate or 
dise causes the withdrawal of the plate from the pin G, and discon- 
nects the engines, and thereby allowing them to be driven sepa- 
rately, and in contrary directions. For the more speedy working of 
the vessel, in order to connect the engines again, the pin G is brought 
opposite the aperture in the disc F, and the handle | is moved in the 
opposite direction, so as to admit steam to the opposite end of the 
piston, and thus force the plate or disc on to the connecting pin. 
That the helmsman ng f still further control the working of the 
engines in case of need, the handles 2 and 3, immediate] contiguous, 
will enable him, by means of the rods and links K, K, to open or 
close the throttle-valves Dj, D', in the steam supply pipes B, B, so 
as to stop one engine and drive the other at a higher speed, or effect 
any other arrany t or tion of the engines as he may 
uire in urgent cases of necessity. ‘Che John Lee, steam tug-boat, 
belonging to the Messrs. Watkins, has been fitted with this appa- 
ratus, and can, we are informed, be at any time examined. ‘The 
disconnecting apparatus is stated to be most efficient, and may be 
worked either by the man on the bridge or by the engineer, and is 
found to be a great improvement upon the usual slow and imperfect 
means for effecting this object. 














NEWTON'S IMPROVEMENTS IN PRESSURE 
GAUGES. 

Tuts is an invention and relates to certain improvements in the 
construction of the Bourdon pressure gauge, the object being to 
remedy certain defects which have detracted from its merit under 
certain circumstances. Thus, for example, water accumulated in 
the tube has, on exposure to a low temperature, frozen and burst the 
gauge; again, when applied to locomotive engines, they receive a 
tremulous motion, and give uncertain indications through the tre- 
mulous movement of the index hand. 


In Fig. 2 of the accompanying engravings is represented a gau 
of this description of the usual construction, the Seat tube ry 


attached at one extremity to the pipe B, through which the pressure 
within the boiler is transmitted to the interior of the tube. When thus 
constructed, if the bent tube exceeds a semicircle in length, a portion 
of the tube (as from e to J, Fig. 2) hangs down below the point e, 


80 as to form a receptacle in which water soon accumulates from the | 


condensation of vapour within it. The water thus collected is liable 
to freeze in winter, by which the indicating tube is often burst or 


back into the pipe. hen used upon locomotives, the gauge repre- 
sented in Fig. 2 is liable to another serious objection, arising from 
the violent shocks and jarring to which the engine is subjected as it 
passes over the road. These shocks are of a twofold character, Ist, 
those which are occasioned by obstacles encountered by the tread of 
the wheels (as the joints of rails, &c.), and which occur in directions 
nearly vertical ; 2nd, those which are occasioned by the swaying of 
the engine from side to side, and by the striking of the flanges or 
fillets of the wheels against the sides of the rails, and which occur in 
horizontal directions. The first class of these dis‘urbances commu- 
nicate to the bent tube, when arranged as in Fig. 2, a tremulous 
motion in a vertical direction, while the horizontal shocks to which 
the engine is exposed cause the tube to vibrate in directions nearly 
horizontal. These vibrations of the indicating tube impart a frivo- 
lous vibratory motion to the index hand through a considerable arc, 
which renders it difficult, if not impossible, accurately to judge of 
the pressure within the boiler; they also speedily wear away the 
teeth of the rack and pinion by friction, the one upon the other. This 
vibration of the index hand is considerably augmented by the water 
of condensation which is allowed to collect and remain within the | 
tube, and which materially increases its weight and momentum. 


FIG. 2. 
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To diminish as far as possible the vertical vibrations of the tube, 
as well as to do away with their influence upon the index hand, is 
the object of the second part of this invention, which consists in 
joining the pipe through which the pressure within the boiler is 
transmitted to the gauge with the indicating tube at a point between | 
the two ends of the tube, and bending the latter upon opposite sides | 
of a vertical line passing through its junction with the pipe, whereby | 
the tube is rendered less sensitive to the effects of the vertical shocks | 
to which the | tive is ted. The length of tube which the | 
inventor has found to be least affected by these shocks is nearly a 
complete circle, to which, at a point midway between its ends, the | 
pipe from the boiler is joined, the two ends of the tube approaching | 
each other at the top, where they are connected with the lever which | 
transmits their motion to the index hand. 

In Fig. 1 is represented the improved gauge, the dial plate being | 








| 





removed. The pipe through which the pressure is brought from the 
boiler is attached to the indicating tube E, at T. For the purpose of | 
carrying out the first age of this invention, the two branches 1 and | 
| 2 of the indicating tube are made of a length not exceeding a semi- | 
| circle, while they are both so placed as to descend at every point to- | 
wards their junction with the pipe C, that the water which may | 
condense within the tube may drain back to the pipe. } 
| To diminish as far as possible the vertical vibrations of the indi- 
| cating tube and to lessen their influence upon the index hand, the 
pipe C is joined with the tube at a point T between its two extremi- 
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ties, and the two branches 1 and 2 are bent upon opposite sides of 
the vertical line X, X, passing through the point T, the extremities 
of the tube being nearly over the points y, y, where the tube is 
rigidly supported. The tube is formed of two branches, 1 and 2, 
which are bent symmetrically upon opposite sides of the vertical line 
X, X, that their motions in a horizontal direction may coincide as 
nearly as possible with each other. The lever é through which the 
contracting and expanding motion of the tube is transmitted to the 
index hand is pivoted to one of the branches (1) of the tube at s, 
the extremity of this lever being pivoted at r to a connecting arm g, 
the other end of which is pivoted at ¢ to the branch (2) of the tube ; 
the lower end of the lever i is pivoted at v to the rack m, which en- 
gages with a pinion m upon the arbor of the index hand P. When 
thus constructed and connected, it will be observed that upon the 
occurrence of a shock in a horizontal direction both branches of the 
tube move equally, or very nearly so, in the same direction, carrying 
with them the upper end of the lever i, which, not being pivoted to 
the case or other rigid part of the gauge, simply turns round the 

int v without influencing the rack m or the index hand. This 

ose joint » between the lever ¢ and the rack m is also important for 
the purpose of preventing the motion of the joint s from causing the 
rack to bind upon the pinion n, or to disengage itself therefrom. 








Tue Srreets or St. PererspurG.—The pavement of the streets 
in which there is much traffic are under perpetual repair, from the 
want of solid foundation, and places more neglected soon become 
like slices of the Trosachs in miniature. At the magnificent reviews 
in May and September on the Champ-de-Mars, when several 


| batteries of horse artillery, or a grand charge of cavalry is made in 


mass, when ten to fifteen thousand men and horses pass along at 


| full speed, the whole ground quakes and trembles under your feet. 


You hear the same deep, hollow, rumbling sound as when you dash 
down the great stone on the thin crust of soil that covers the crater 
of the smouldering volcano of Solfatara, at Puzzuoli, in the fairest 
and saddest region of the earth.— Sights of St. Petersburg. 

Errect oF Brince Piers on THE VELOCITY OF THE WATER. 
—Not only is the surface of a fluid mass which passes between two 
piers, and within any narrowing of the bed in general, raised on the 
up-stream side, as we have just seen, but it is also lowered in the 
narrow space, and even a little beyond. In consequence of the total 
fall, the water a little below the narrow space porszsses a velocity 
sensibly greater than before. With this great velocity, a greater 
inclination, and a less depth, it will more easily reach the bottom, 
and will there exert a more powerful action. It will, therefore, be 
below the contracted way that the current will tend more particu- 
larly to hollow out the bed, and to undermine the masonry which 
contines it. The contraction which occurs at the entrance of each 
of the arches of a bridge, occasions there not only one, or more 
often, two superficial converging currents, but also, it causes inferior 
currents, thought to be more rapid and injurious. Local circum- 
stances vary their direction, as well as their action upon the bottom 5 
for example, we have remarked, after great freshets, that, in sma. 
arches, those less than 25 ft. span, the two oblique currents, uniting 
before their exit, the bed had been deepened most towards the 
middle, and that in large arches, on the contrary, the deepening was 
found to be along the piers, and especially near the shoulder angles, 
at the down-stream ends. Immediately behind the piers, the water 
is usually nearly stagnant, and the river deposits there part of the 
materials which it conveys. It sometimes happens, however, that 
the currents coming from two neighbouring arches converge and 


| unite, wholly or in part, below the immediate pier; between the 


pier and the point of junction, a whirling may be produced, which, 
acting upon the bottom, may undermine the pier; it is proper, for 
this reason, to lengthen it, and it is partly with this view that a 
down-stream starling is added. The shoulder angles on the up- 
stream sides are likewise dangerously exposed; the fall above the 
bridge, which causes the inferior currents above-mentioned, forms 
in great freshets when the starlings are very obtuse or have plane 
faces, as it were, a cataract, the action of which is exerted near the 
angles ; the evil is prevented, or at least considerably Gniaiaes, Wy 
giving to the starlings the forms indicated in the preceding number. 
— Bennett's D' Aubisson. 
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TO CORRESPONDENTS. 
*,* Volume IX. of Tae Examen, bound in cloth. is now ready, Price 18s. 
Covers for binding the volumes can be had from the publisher, price 2s. 6d. 


correspondents as may desire to be referred to 

makers of machinery, ——— éc., to send their names and addresses, to 

ir inquiries, we will any letters we may 

published to catch the eye of an anonymous 

querist, i advertisements, which, we are sure our 

eens Sneenaee ay Cann Go Sieenew Ss ae a Gee roe 
jumn, 
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. A. M., (Walworth).— We have forwarded your letter to Mr. Taylor, and, 
no doubt, he silt be much obliged for the information regarding the screw 
eut both waye * 
J. H.—Address a note to Mr. Forrest, the Secretary of the Institute of Civil 
Engineers, Great George-street, and, no doubt, he will forward you the printed 
particulars you ask for. 
W. J. (Conway).— There is no limit fixed by Government for the radius of a 
railway curve; every case is allowed to stand upon its own merits. 
W. W.—We do not quite understand what sort of work you desire. If for 
reference, Templeton’s Hand-books or Weale’s Pocket-books contain a 
vast amount of information. If write to Messrs. Spon, in Bucklersbury, 
or Mr. Lockwood, in Stationer’s Hall-court, or Mr. Weale, in Holborn, you 
oo catalogues of engineering and mechanical works published by 
em. 


C. H., (Derby).—We do not know of any such brake; certainly not one 
operated upon by a half-inch cord. 





GLAZING DUMB-BELLS. 
(To the Editor of The Bngineer.) 
S1r,—Will any of your readers kindly inform me what is the most durable 
process for glazing cast-iron dumb-bells? AN OLD SUBSCRIBER. 





BONE MILLS. 
(To the Bditor of The Bngineer.) 


Sin,— Can any of your readers refer me to a maker of a mill for 
grinding animal charcoal—one that will make as little dust as possible? By 
so doing you will greatly oblige W. T. M. 





ASH TIMBER. 
(To the Editor of The Engineer.) 

Sir,—Being constant readers of your paper we shall feel obliged by your 
informing us in what district in this country, as well as what particular 
kind of soil, is to be found the best ash timber, free from black heart, and 
ts) best and straightest growth? You may be able, perhaps, to recom- 
mend us to some work of practical authority. H. and M, 

[We do not know. Can any of our readers enable us to reply to our corres- 
pondent’s question? If so we shall feel obliged.] 





TELESCOPES. 
(To the Editor of The Bngineer.) 

S1r,—I should feel extremely obliged if your correspondent, “‘ A.,” would 
kindly extend the generous offer which he has made to “J. B., 
reference to the above subject, to myself also, and shall be happy to remit 
any expenses he may incur by so doing. I should also esteem it a favour 
if you would kindly inform me, in your Notices to Correspondents, if the 
* Monthly Notices yal Astronomical Society are published for the 


of the Ro 
exclusive use of the members of that learned body, or are obtainable by 
others who are in’ in 


the progress of astronomical science? 
James GRAHAM. 
Albion Mills, Ashton-under-Lyne, Nov. 21st, 1860. 
[We believe the Monthly Notices are circulated only among the Fellows; but a 


note to " Secretary of the Society, at Burlington House, would elicit the infor- 
mation. 





NAVAL ENGINEERS. 
(To the Bditor of The Engineer.) 

Srm,-—I read with great interest, in your last week’s number, a letter from 
“Crank,” referring to the very ungentlemanly treatment of six Navy 
Engineers by Ca) Seccombe, R.N., on board H.M. troopship Himalaya. 
I have met with several who have been in the navy, whom I have questioned 
on the service, and as 1 have myself thought of — it some day, I have 
sought their opinion. They all had fault to find with it. One , 

In other navies you will 
tleman, in the English asa dog.” Is this true, then, that 
the first time nation in the world does not know how to treat this 
branch of the service? I have been informed by others who have left the 
service that in it there are men who can talk, but very few who can work. 
When you wish to join the service you have to write to the ay two 
or three times, then po receive a letter to present yourself at Woolwich for 
examination, with all your testimonials (which they never inquire after to 
see if forged or not). Your examination may only last two or three hours ; 
sometimes it may last as many days, but they never give you a hammer or 


“* Valentine” has arrived. It certrinly does look very much like emaaip ee. 





motion, but if M. Boutet will show clearly where we are wrong, we u 
very happy indeed to our error, introduce his invention to 
the scientific world with merited . 
SLIDE VALVES. 
(To the Bditor of The Engineer.) 

Sirn,—1l was much pleased with the re s of your lent, 
“W. H. L.,”on the humble opinion of a “ Working Engineer,” on the 
subject of valves; and in reply to his letter, I beg to say that, on a 
closer examination of the subject, I find that the cut off of steam is not 
affected by the of the eccentric rod: and the fact that the slide cuts 


the steam off — — the crank pin works in a slotted crosshead proves 
produced wholly by the connecting rod. 

ng investigation may be in to those of your readers 

a To pleasure in reading such investigations conducted by means 


y 

Let the circle a, c, ¢, b, f, d, represent that in 
which the centre of the eccentric moves; the dia- 
a meter a, b, produced the position of the eccentric 
rod when at the extremities of its stroke ; a the top 
centre, b the bottom centre, and d the position of 
the centre of eccentric when the slide begins to open 
on the top. Draw the arc ¢, d, cutting the circle in 
the points d and ¢, and having its centre, in the 
line a, 6, produced. It is clear that every circle 
having its centre in the line a, b, and pas 
through d, will pass through ¢ also, and the arcs 
a, d, and a, c, are equal. raw the diameter d, ¢, 
6 then the point ¢ is the ition of the centre of 
eccentric when the slide ins to open on the bot- 
tom. And as before, if one circle having its centre 
in the line a, }, pass through ¢ and /, every circle 
having its centre in a, b, and passing through ¢, will 
pass through / also, and 6, f=, ¢, and the arcc, d= 
¢, J, which proves that the crank pin moves through 
equal arcs during the time the slide is open, whether 
in the up or down stroke of tahe engine, and what- 

ever may be the length of the eccentric rod. 

The following example, where the cover on the steam side of the valve is 
found in a manner differing from the usual rule, may be interesting :—A 
steam engine is being constructed, having the crank shaft directly over the 
cylinder. — of stroke of piston, 4 ft. ; ditto of slide, 1 ft. ; length of 
connecting , 6 ft; and it is proposed to cut off the steam when the 
piston has travelled 32 in. 

Let the circle a, d, b, c, represent that in which the 
crank pin moves ; the linea, 6, produced the position 
of the connecting rod when the crank is on the top 
or bottom centre ; a, ¢, or b,h, the connecting rod; 
é, 9, or h, f, the distance the piston hastravelled when , 
the steam is cut off. From g and fas centres, with 
the radius a, ¢, describe the ares d, i, and c, k; cutting 
the circle in d and c, draw o, d, and 0, c. Then in the 
triangles c, 0, h, andd,o,g, we have the three sides 

ven from which the ares a, d, and b, c, may be 

found, and a mean between their versed sines is the 

versed sine of the arc through which the crank pin 
moves during the time the slide is open; and the 
versed sine of half this arc sub’ from the 
radius gives the lap on steam side of valve, as will 
be clearly seen from the first figure, where ¢, d, or 
£4 Sana and a, n, or b, m, the versed sine of 
its . 

In our example the arc is 109° 38’, the half of 
which is 54° 49’, the versed sine of which is 423806 
and °4238 X 6 = 2°54 and 6— 2°54 = 3°46in. The 
usual rule gives 3°47. An inspection of the figures 
will show it the found as above will cut off 
the steam more = ly than that found by the 
usual rule, but the difference is nil. By arranging the valve levers so that 
the centre of the eccentric will be in the position d in the first figure, when 
the crank is on the top centre, the valve will open wider in the up than in 
the down stroke of the engine, and the m moves faster in the first part 
of the up stroke than in the first part of the down stroke. 

Joun Pator, 














STONE-DRESSING MACHINERY. 
(To the Bditor of The Bngineer.) 

Sir,—Allow me to reply to your correspondent Mr. P. Key. He seems 
to misunderstand the odes of my machine. ‘‘ Rapidly revolving,” as applied 
to my tools means swinging round rapidly (does not prevent slowly if de- 
sired), hitting them momentarily, stopping and withdrawn that instant. 
New velocity is imparted to them, and the revolving or swinging round is 
only the imitation of a workman swinging his tools round, or ly so, to 
obtain velocity, and accumulate sufficient power for the next hit. idly 
revolving cutters, as referred by Mr. Key, no doubt mean tools forcing 
their way in a circular direction t gh the subst of the stone, there- 
fore entirely different in their action from mine. Having a good —— 
in hand, with a fair prospect of tion for brain’s work and time, I 
found by experience that I could defy any mere mechanical difficulties be- 

ere are machines already as oe cor- 
man 








coming an insurmountable obstacle. 
dents mention, which prove remunerative in comparison wit 





chisel to see if you know the t endor not. Why not institute a practical 
examination as well as a th one? Or if, after the candidates 
their examination, they were sent into the shops to work for a 
month or two (as in the West India Mail Service), then there would be 
an opportunity to judge if they were steady, or would be at fault in case 
of a break down at sea. If they have men for the service, why not give 
the preference to those who are practically acquainted with their trade 
November 19th. Cc. ALN. 





THE AERO-HYDRAULIC MOTOR. 
(Monsieur le Directeur du Engineer.) 

Monsieur,—Vous avez reproduit dans votre estimable journal du 12 Oct. 
dernier, page 239, un article publié daus le Mining Journal du 6 du méme 
mois, page 682, concernant une nouvelle et trés important invention dont 
je suis auteur, et désigné sous le titre de Aero-hydraulic Motor Puis vous 
avez pblié le 26 Oct. page 279, une critique sous forme de lettre signée 
“Valentine,” par laquelle ce Monsieur, qui croit peut-6tre m’insulter en 
m" liant le “‘ Frenchman,” ni‘ complettement invention sur laquelle 
Tingenieur du Mining Journal a, aprés avoir examiné les plans et experi- 
menté les modéles, emis une —_—— favorable. Je ~—e un diagram de 
10 pieds de diamétre avec des ballons cubants un pied d’air, et fixés sur un 
tube de 10 pieds de long dans un méme profondeur, et trouve 


labour, and it remains only to prove for me that e are more efficient, to 
establish their value. We are es not at the ends of our wits ; improve- 
ments are going on in steel, and I could for instance have a number of small 
steel points, which would be better steel, and also cheaper in quantities, 
than steel used for axes, and insert them similarly as the r heads in 
my forge hammers, only close to the outside ends of the axes when an 
occasional turning of them would be required ; no further adjustment and 
very little grinding for sharpening. ‘ Inserting a longer or shorter one, or a 
projecting or ing one, would be the adjustment. Taken out when dull, 
others are inserted and work during the time the previous ones are le 
I made some experiments several years since which bear on this subject, 
and which give a positive answer to Mr. Key’s remarks regarding grinding, 
omens interested being able to ascertain their correct I ted a 





cessive strain to resist, from the force of expansion and contraction, com- 
bined with the effects from different pressures, at various temperatures, 
that it becomes still more deteriorated, and as these forces continually pro- 

greatest effect in the weakest the cohesion and limi 
elasticity of the metal between the holes, forms the junction of a 
with a rigid joint, ultimately becomes so greatly reduced, 
eek oe receiving a or more sudden strain than usual, a 
is uced. Butif the holes are drilled, and the joints rivetted with hn | 


greatest 

rigidity with the plates: there will, therefore, ay: 

of risk where rivetted joints are exposed to the direct action of the fire. 
But why not make the furnace flues of Cornish boilers, at all events, of 

one, two, or three, large plates, with welded joints, or of homogeneous or 

malleable metal? And why not fit welded jointed plates in the outside 

shell of an egg-end boiler, directly over the furnace and first part of the 
ue J. W. Cuars, C.E, 
2, Surrey-square, Old Kent-road, 8.E , Nov. 15th, 1860. 


CORNISH BOILERS. 
To the Bditor of The i 


Sir,—In a late number of Tuk Exeingee you published a report of the 
recent boiler roy at Miles Platting, and as the subject is one of such 
importance to the public safety, and fact rs lly, lam i 
to report the observations which have come under my own notice, 
and also of an experienced engineman, who states that sim’ results have 
been observed by him and others yoy as — at collieries, 

There is now working a Cornish boiler in the establishment with 
which I am connected, 30 ft. ig, Sift. Gin. in diameter, with two iron 
tunnels 3 ft. in diameter, and usually worked at about 8 lb. pressure. 








The boiler is provided with a mushroom brass valve for feed pipe A 
with suitable balance weight and float. It is also provided with two water 
gauges, viz., a glass tube and a whistle, with float and weight ; the latter 
will indicate high or low water, The safety valve is of the spring principle, 
but is now going to be changed for the lever and weight. 


are two points of interest connected with this boiler to which I am 
anxious to call your attention, and shall be glad to have your opinion, viz., 
the uncertainty of the water supply, and the displacement of the water 
over the fire. 

The water is supplied from the waterworks at about 46 ft. pressure, and 
a the — ts 3... more a than oy = waters the valve shuts 
off, it requires engineman to press down the lever before a su can 
be got, and sometimes req id force to over ~oaenen » 
——- the balance is properly adjusted and works satisfactory at other 

es, 


The second point of interest is to me most singular, and one which I have 
not seen commented upon by any practical engineer, but appears vast 
importance to the public generally. The ent of the water from 
the large tubes over the fire-grates as shown, C, C,C. The boiler is 
usually filled about 10 in. above the large tubes, and the supposed line is 
drawn from the following observations. 

The bars of the two fires are well cleaned, and a full supply of coal placed 
on the fire. As the progress to brightness the float conn with 
the whistle commences to indicate a want of water, although the glass 
tube indicates the proper water level. In order to produce this whistle 
the float must fall below the tunnel as shown by the dotted line of float D, 
AX fF. 4 ff , Sowers 
supposed to ¢ the curve E, because it passes over the top of glass gauge. 
On examining the inside of the boiler last week, it proved in a = 

the cor of the position of the water having a brisk fire 
the incrustation of the boiler above the water line, 

The above can be produced at any time after the §re-bars are well cleaned 
(argand fire-bars used), and is only premmet by opening the fire-doors or ad- 
mitting cold water into boiler. If neither remedy is adopted the plates 
over the fire could be made hot, the result of which would be useless 
for me to say, and with such an arrangement must require the constant 
care of the engineman, or serious results may be expected ; and I have been 
informed that many accidents have occurred shortly after the fires have 
been thoroughly cleaned, and when the fires got bright at the top. 

After giving you the particulars of my observations, permit me to su; t 
what I consider will be the remedy. To fix the feed valves over the fire- 
bars, and place two or more transverse plates F, G, to be fixed to the sides 
of the boiler with a sufficient opening at the top for steam, and to pass over 
for cleaning and repairs, and an ning at the bottom to admit the water. 
Those divisions would vent the water leaving the tubes over the fires, 
and the cold water would be supplied at the int where most danger is 
likely to occur. G, Hart, 

Wakefield, November 14th, 1860. 











MEETINGS NEXT WEEK. 

InsTITUTION OF CiviL ENGingERS.—Tuesday, November 27th, at 8 p.m., 
‘On the Maintenance and Durability of Submarine Cables in Shallow 
Waters,” by William Henry Preece, Assoc. Inst. C. E. 

Society OF ArTs.—Wedunesday, November 28th, at 8 p.m., ‘‘ On the Ac- 
climatisation of Animals, by Mr. F. T. Buckland, 2nd Life Guards, 

Lonpon ASsociaTiON OF ForemEn Enotnesrs.—Saturday, December - 





grindstone on a lathe, and —— a small steel rod against it by 
means of a cord hanging over a roller, and having weights attached to it. 
I found, under oth se equal circumstances, the result of wear on the 
steel as well as on the stone were equal for every revolution of the stone, 
whatever the number of revolutions per minute. The proportion of the 
wear of the stone in comparison with the wear of the steel increased enor- 


mously with the pressure inst the steel. Reduced to scientific investiga- 
tion it becomes clear. Friction by itself abstractly considered depends upon 
ction is resistance offered by pro- 


yaa nn and length of traverse. Fri 
jections meeting and resisting each other, being cut, crushed, bent over or 





) an faudrait un poids de 600 livres pour refouler l’air du ballon sup 
celui qui est au fond de l'eau, et conclut qu'il y aurait plutot perte que 
bénéfice de foree, et que mon invention est une “< abourdity. 
Or, voici ma mse que je vous prie d’insérer dans votre plus prochain 
numero, 
1s, Je n’ai jamais dit que je voulais appliquer mon premier systéme a 
d’aussi grandes machines; j'ai dit, au contraire, que je ne voulais l’ap- 
liquer qu’aux machines de petite résistance ; je n’ai pas consequent pas 
Cute de diagram de 10 pieds de diamétre. 
2°. Si ce Monsieur avait fait l'expérience, ou s'il avait seulement un peu 
de science hyd ue, il saurait qu'il faut moitié plus de poids qu'il ne 
dit, pour envoyer l’air d’un ballon dans l'autre, pour un appareil de la 
grandeur de celui qu'il dit avoir experimenté. 
8°. S'il avait un peu plus de science mécanique, il aurait compris que du 
moment ot mes poids sont equilibrés, ayant la forme d’un rouleau, moitié 
bois et moitié fonte, glissant au t de la ion, sur une crémaillére, 
comme l’ingénieur du Mining Journal !’a si bien —. quelque soit le 
ids exigé pour refouler l’air ; puisque, dis-je, les poids sont égaux et que 
"équilibre est rétabli aux leviers du deux ballons, quand-méme il faudrait 
un poids dix fois plus lourd, la force resterait entidre et complete au ballon 
—- remonterait & la surface avec une force d’un kilo par litre d’eau 
placé, 


,4°. Et enfin, si "homme au diagram avait eu un peu plus de bonne foi, il 
n’aurait pas oublié que vous annonciez dans votre article que j'avais deux 
systemes, et que le second e’appliquait just t aux i de le 
résistance, il aurait en conséquence attendu que vous donniez la di ption 
du deuxiéme systéme, ou il nous l’aurait demandée avant de dénigrer une 
invention qu'il ne connait pas, qu'il ne comprend pas, et qui m’a couté assez 
de peine et de travail pour que je puisse espGrer que ceux qui veulent en 
pe la critique, donnait au moins une forme plus polie et plus loyale a leur 


mn. 

Je vous prie, Monsieur le Rédacteur, de bien vouloir joindre la descri 
tion du deuxiéme systéme a la présente, et si M. Valentine, qui ne s’appelle 
oe Valentine, et que je is A son diag pour un homme venu dés 
commencement voir mon appareil, et auquel, pour des & moi con- 











Pp d by a force overcoming their resistance, according to their nature. 
Grinding is a severe friction, where the fine edges of the particles of 
stone cut the metal, and the stone becomes duil, unless sufficient pressure 
is applied to crush its particles, so as to uncover new edges. Where this is 
impracticable (as for grinding } flat surfaces), the grindstones have to 
be wr by hewing or roughing them, Supposing a small pointed 
tool to pressed against a grindstone with undue force, a groove is the 
result, or in other words, particles of stone are se without having 
done the grinding work required, and are wasting stone, Still greater 
pressure separates still Tanna’ particles, and loosens still more of the stone's 
grinding pro yhere, t fore, the | ing of portions of stone is 
required, such a tool as does this in the largest pieces required under the 
circumstances must have the least grinding against it. more a tool 
(quick or slow) crushes, cuts, pounds, or scratches the stone into small 
pieces, and has to traverse the new sharp surfaces, the more it must be cut 








or ground up. As there are machines acting thus, and still proving bene- 
ficially licable in comparison with manual labour, how much more must 
ines, free from the last diti prove beneficial, particularly 


7 mac 
when first cost and repairs and power 
quence be so much less. So much for sci Pp 
As for others, I feel sorry Mr. Key's statements leave an impression of un- 
fair dealing being intended. Quickly revolving tools are destroyed by even 
touching a stone, he says in ref to my hinery in comparison with 
other machinery. Does an axe in the hand of a workman not touch the 
stone, and in a revolving direction, and hit quickly? Would a machine 
operating as nearly as possible as a stonemason not be the best? What does 
Mr. Key mean then to be particularly applicable in his remark to my 

hine when d with others? in, he says stone breaking was 
inquired for, and 1 answered by informing the inquirer about my stone- 
dressing machine. My answer was to as d an inquiry about my stone- 
dressing machinery as the co’ lent could afford tomake. Mr. Key 
explains to me that dressing stones for buildin a0 is quite a different 
operation from breaking stones for public poe A answer is, I not only 
know that stone-breaking for macadamising public roads is something 


quired must asa natural conse- 


A 

















nues, ie n'ai pas voulu dire entigrement le secret de mon i ; si, 
Je, M. Valentine a encore quelques observations A faire, il voudra bien 
uer son vrai nom et son adresse, A fin que je sache officiellement A qui 
Vhonneur repondre, 
Monsieur le Direct , 
aan a pe 1 de toutes ma 5 et a 
. ing been represented to us that M. Boutet's interests have been seriousl 'y 
affected by the letter of “* Valentine,” which a; red in our columns, we have con- 
See ae putlieh Gs letter — ve a the subject, 
@ more 80 a looked problem for our- 
Srom the somewhat é: mans u 


not able to differ very materially from the conclusion to whigh car 





we are 





different, but I have a plan for doing it, as I believe, most a by 
hinery. Knowing, h . how i ‘sare generally dealt with by 
powerful “ boards,” or their rep ives, and cial success in this 
matter depending upon their decisions, | did not answer the inquiries. Will 
any one with better faith do it? I will give him particulars, 
bington, near Birkenhead, Nov. 19th, 1860. C. SCHTELE. 


|Our ~; {i acc, appear to be confusing stone cutting and stone dressing 
machines. — 
BOILER EXPLOSIONS. 





(To the Bditor of The Engineer.) 
S1r,—The late boiler accident at Miles Platting ; appears to afford another 
instance of explosion resulting from the causes are so fully explained 





at 8 p.m.» Mr. John Briggs, on the “* Resistance of Cast-iron to In 





Tue Enainesr can be had, by order, from any newsagent in town or country 
and at the various railway stations; or it can, Y preferred, be supplied 
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THE TONNAGE OF STEAMSHIPS. 

THAT portion of the Merchant Shipping Act of 1854 
which revolutionised the Government modes of measuring 
tonnage scems to have met with all but universal approba- 
tion, in so far as the general principles adopted are con- 
cerned. No less than 20,000 British ships, probably, and 
a far greater number of foreign vessels, have ere this been 
measured and registered upon the new system, and—apart 
from the allowances made to steamers for engine space, to 
which we shall presently refer—not only have no vital 
defects been discovered in it, but nothing whatever deserv- 
ing to be seriously pronounced a defect has, so far as we 
are aware, yet been charged against it. When the swee 
ing nature of the changes introduced by the Act of 1854 
considered, this result must ag A be thought an { 
gratifying; and the more so when evils engende: 
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and cherished under the old system are brought to mind, 
It is not to be doubted that the old tonnage laws, which 
were abolished by the Act of 1854, exerted a most 
pernicious influence upon the naval architecture of the 
country up to the very moment of their abolition. | Not 
only did they operate strongly against the introduction of 
unquestionable improvements—such as the fining of the 
bows and rans of ships—but it also favoured unremittingly 
all kinds of arbitrary and unscientific schemes, having for 
their sole object the obtainment of maximum spaces with 
minimum dimensions. The ideal ship which the old law 
continually commended to the shipowning, and therefore te 
the shipbuilding classes, was a rectangular box ; and every 
additional departure from this model entailed upon them 
an additional disadvantage, as regards the registered 
tonnage of the vessel. 

The new law swept all this sort of thing utterly away, 
by basing the registered tonnage upon the actual capacity 
ob the ship, and thus leaving the owner and builder abso- 
lutely free (in so far as all considerations of tonnage are 
concerned) to adopt any form of ship they pleased—even the 
hollow bow prescribed by Mr. Scott Russell’s Wave Line 
Theory, where that was approved. The importance of this 
change may readily be imagined. Shipbuilders every- 
where—and, above all, really scientific shipbuilders—at 
once pronounced it, and have ever since continued to pro- 
nounce it, the greatest boon ever conferred upon naval 
architecture in this country, It is universally acknow- 
ledged that the effect of the new law has been to sweep 
away every inducement to give other forms and dimensions 
to vessels than those which tend to best develope their sail- 
ing and carrying qualities conjointly. The builder now 
builds his ship to “ carry ” and to “ go,” knowing well that 
whatever lines he may prefer for these purposes may be 
selected without the certainty, or even the risk, of being 
attended by fiscal disadvantages. 

In the case of steam vessels, however, it has always been 
thought desirable that the spaces occupied by the boilers 
and engines, and which manifestly cannot be employed 
for containing cargo, should be deducted from the 
gross measured tonnage, in calculating the registered 
tonnage ; and certain allowances of this kind have always 
been provided for in the Acts of Parliament. It is 
true that by some persons such allowances have been alto- 
gether objected to, on the ground that they place sailing 
ships at a disadvantage, -because the spaces occupied by 


their propelling apparatuses—sails, canvas, spare spars, | 
is | 
Theoreti- | 


spare gear, X&c., are in no case deducted. Nor 


this objection devoid of considerable force. 





cally, it would certainly appear very unfair to compel | 
one owner to pay dues upon the whole internal space | 


of his ship in total disregard of the drawback which 
his propelling arrangements involve, and at the same 


time to remit the dues upon whatever portion of a} 


rival owner’s vessel he may please to a with his pro- 
pelling contrivances. All the time one mode of propulsion 


| 


original allowance. Again, in each of the screw steamers 
Gothenberg and Oscar, Mr. Moorsom tells us, each of 674 tons 
gross tonnage, two sleeping berths of only 6 tons of space 
being removed from their engine rooms, an additional allow- 
ance of 65 tons was thereby obtained, being an increase to 
the amount of 43 per cent. on the allowance of each vessel. 
Further, the per-centage system is found to give an exces- 
sive allowance to the large-powered coasting steamers, 
amounting in many cases from 30 to 40 per cent.— 
admitting of stowage room for from three to five times the 
quantity of fuel required for their voyages. In illustration 
of this also we may refer to a paper written by Mr. Moorsom, 
in which he states that the Duke of Cambridge, a paddle 
coasting steamer of 532 tons gross tonnage, and 220 nominal 
horse-power, plying between Liverpool and Dublin, has an 
allowance of 267 tons, 89 of which is for fuel, and in which 
can be carried about 178 tons of coals; but as 44 tons is 
enough for two days’ consumption of her 220 horse-power, 
she is thus allowed a space in which can be stowed four 
times as much fuel as can be wanted for the voyage. 
it is the same with other craft—some even to a greater 
degree than in this case, and as regards both paddle and 
screw vessels. In the case of extreme-powered tugs, the 
system gives within 1 per cent. of a negative tonnage, while 
the vessels have about one-third of their capacity unoccupied 
either by machinery or fuel; while at the same time, as 
regards the long-voyage auxiliary-powered vessels, it 
frequently acts in the opposite direction, giving them less 
allowance than the old method, and less than is required 
for the fuel carried. “ It may be remarked as worthy of con- 
sideration,” says Mr. Moorsom, “ that as coasting steamers 
are said to be fast annihilating the sailing coasters of the 
country, whether this excessive allowance resulting from 
the anomalous working of the percentage system, exempt- 
ing from dues a large portion of their tonnage, which is 
occupied neither by fuel nor by machinery, should be con- 
tinued to them.” There is yet another consideration ope- 
rating against the percentage system, viz., under this system 
steamers have gained, as regards their registered tonnage, a 
new advantage over sailing vessels (over and above that 
which we have before noticed) to the extent of about 6 or 
7 per cent. as compared with the old law, whereas in the 
framing of the new law it was intended, as we before said, 
neither to increase nor diminish the relative advantages of 
sailing and steam vessels, 

For all these reasons it has been concluded by both the 
Board of Customs and the Board of Trade, that the system 
of percentage allowances of steamers should be abolished. 
So strongly has this opinion impressed itself for a long 
time past upon the authorities that Mr. Moorsom, ina 
paper read at the Institution of Naval Architects several 
months since, declared himself anxious to see its abolition 
effected. He also recommended, as the best and surest 
remedy for the defects of the present system, a simple return 
to the old method of measuring the engine-room for the 
allowance, providing against the abuse before referred to; 


only was in use such a discrepancy as this could never | and he submitted to the institution a draft of a paper in 
have been tolerated. Practically, however, even the owners | which that abase was, he considered, fully guarded against. 
of sailing ships have come to consider allowances to steamers | The recommendations put forth in that paper have now, 


for engine and boiler space sufficiently fair ; it being thought | after much inquiry and consideration on the 


part of the 


that the carriage of fuel is, in the case of steamers, a} Government, been approved by the Board of Trade, and the 
tolerably just compensation for the drawbacks to which | Board of Customs, in pursuance of the powers granted by 
the sailing ship is subjected, although it should be stated, | the 29th section of the Act of 1854, have directed their 
even a portion of the space occupied by the fuel, viz., that | adoption for the future in lieu of the rules set forth in that 


situated between the engines and the side, has also been | Act. 


The new rule is as follows :—In every ship propelled 


thrown into the allowance, on the ground that its contiguity by steam or other power requiring engine-room, an allowance 


to the machinery renders it unfit for occupancy by cargo. | o 


space or tonnage shall be made for the space occupied by 


Under the old law, therefore, the whole space between the | the propelling power, and the amount so allowed shall 
bulkheads at the ends of the engine and boiler rooms, was | be deducted from the gross tonnage of the ship; and such 
allowed to steamers in calculating their tonnages ; and in deduction shall be estimated in accordance with the four 


the framing of the new law, it was intende 


neither to | following instructions:—1. Measure the mean length 


increase nor diminish the amount of allowance thus provided | of the engine-room between the foremost and after- 


for. 


But, in order to prevent an undue increase of allow- | most bulkheads, or limits of its length, excluding such 


ance, which was sometimes obtained under the old method | parts of the said length (if any) as are not actually occu- 


by an undue extersion of the distance between the bulk- 
heads, shipowners requested that a system of per centages 
on the gross tonnage might be substituted for the actual 
measurement of the space. This request was so far com- 

lied with that the per-centage system was made the rule ; 
But the owners were permitted to have the absolute 
spaces substituted for the arbitrary proportions when they 
pleased. 

In the practical working of the new law, however, 
strong objections to the per centage system have arisen. 
The plan is found to admit of the intended allowance being 
anomalously increased by other means, and has given 
dissatisfaction to the owners themselves by its unjust action 
between steamer and steamer. Mr. Moorsom, the Surveyor 
General for Tonnage—to whom we may say, in passing, 
a great debt of gratitude is due for his labours in this mat- 
ter—has himself shown that in two paddle-ships of about 
the same gross tonnage and power there can be, and 
frequently is, a difference in their allowance to the extent 
of about 23 per cent. ; and that in a similar case of screw 
vessels the difference is to the still greater extent of about 
40 per cent. ‘The system has also frequently been the cause 
of alterations not desirable in other respects, by which most 
anomalous additions to the allowance have been obtained. 
Mr. Moorsom instances the case of the Circassian, a screw- 
steamer of 1,416 tons gross tonnage; her net engine room 
amounted to 12-95 per cent. of such tonnage, but she was 
entitled by law to an allowance of 1} times her net engine 
room, #, e., to 321 tons. The owner finding, however, that 
by the removal of a deck-house of 28 tons the net engine 
room would become a fraction above the 13 per cent. of 
such decreased gross tonnage, and that she would then be 
entitled to 32 per cent. of such tonnage for her allowance, 
he removed the deck-house, and thus obtained the allowance 
of 444~tons instead of 321 tons, being no less an increase 
than 38 per cent. on her original allowance, and thus gained 
123 tons by sacrificing 28 tons on deck, In a similar way 
the owner of the screw-vessel Rhone, of 1,387 tons gross 
tonnage, by simply enlarging the side passages of the engine 
room by a space of about 10 tons, brought her net engine 
room just above the limit required, and thus obtained an 
increase in allowance from 311 to 443 tons, or 132 tons 
additional, being to the amount of 42 per cent. on her 





pied by, or required for, the proper working of the machi- 
nery—then -measure the depth of the ship at the middle 
point of this length, from the ceiling at the limber strake 
to the upper deck in ships of three decks and under, and 
to the third deck, or deck above the tonnage deck, in all 
other ships—also the inside breadth of the ship, clear of 
sponsing (if any) at the middle of the depth; multiply 
together these dimensions of length, depth, and breadth 
for the cubical contents; divide this product by 100, and 
the quotient shall be deemed to be the tonnage of the 
engine room, or allowance to be deducted from the gross 
tonnage on account of the propelling power. 2. In the 
case of ships having more than three decks the tonnage of 
the space or spaces betwixt decks (if any) above the third 
deck, which are framed in for the machinery, or for the 
admission of light and air, found by multiplying the length, 
breadth, and depth thereof, and dividing the product by 
100, shall be added to the tonnage of such space. 3. 
In the case of screw steamers the tonnage of the shaft 
trunk shall be deemed to form part of, and be added to, 
such space, and shall be ascertained by multiplying toge- 
ther the length, breadth, and depth of the trunk, and 
dividing the product by 100. 4. In any ship in which 
the machinery may be fitted in separate compartments, the 
tonnage of each such compartment shall be measured, 
severally, in like manner, according to the above rules, and 
the sum of their results shall be deemed to be the tonnage 
of the said space.” It may be explained that the last 
of these provisions refers mainly to those instances in which 
the engines and boilers are separated, as they frequently 
are, by an athwartship coal bunker passing between them, 
or by any other such athwartship separating space. After 
the new rule has come into operation, however, no more 
such spaces will, we apprehend, be made—certainly not, 
we should think, as coal bunkers, because shipbuilders 
and engineers will be careful, we should think, to so far 
lengthen their engine and boiler rooms as to provide the 
necessary coal space, where practicable, between them and 
the sides of the ship. The tendency of the rule will, in 


fact, be to promote the acquisition of coal space by these 
means in all necessary cases. 

_ It only remains to be said that the Custom-house officers 
in London, and the collectors and comptrollers at the out- 


And | 





ports, have been ordered to govern themselves in accordance 
with the new regulations in all futare operations for esti- 
mating the allowance to steamers for their propelling 
power; and with regard to the engine rooms, or allowance 
to steamers already measured, permission has been given 
for them to be re-measured agreeably to the above modi- 
fication of the rule on the application of their owners or 
agents, and on delivery of the original certificates for 
endorsement. 

Like all changes of public systems, the amendment of 
this branch of the Tonnage Laws will doubtless occasion 
some inconvenience, and some dissatisfaction at first. But 
when it has had time to take its place permanently in the 
a of the Customs Department, it will be acknow- 
edged, we think, as a fitting completion of the Act of 
1854. At any rate it is based upon the same fundamental 
principle as the Act itself, and that principle, as we have 
seen, is fair and just. We think the country may now, 
therefore, congratulate itself upon the possession of Tonnage 
Laws which entail fiscal disabilities upon no one, and 
which, nevertheless, perfectly fulfil the purpose of Parlia- 
ment in levying the national revenue upon mercantile 
shipping. 

GIFFARD’S BOILER INJECTOR.—SECOND NOTICE. 

THAT the injector raises the temperature of the feed- 
water forced by it into the boiler is a negessary conse- 
quence of its mode of action, by which the steam-jet, in its 
passage through the water, and in close contact with it, is 
condensed, and its constituent heat is distributed amongst 
the whole body of water injected. And inasmuch as the 
condensation of the steam is essential to the operation, it is 
evident that the water to be injected must be sufficiently 
cool to leave a margin of temperature for the absorption of 
the heat of the steam so employed. It is obvious, accord- 
ingly, that the use of the injector is prohibitory of the use 
of apparatus for previously heating the feed-water by the 
waste heat of smoke or steam, except to a limited extent. 
Under the most favourable circumstances it has not hitherto 
been found practicable, so far as we are aware, to inject 
water of a higher temperature than 130 deg. into locomotive 
boilers. Mr. Robinson, of Manchester, one of the pro- 
moters, reports the highest temperature of feed-water he 
has dealt with at 110 deg. only, which may probably 
be accepted as a fair average initial temperatare. 
It follows that the injector can only be employed at a 
partial sacrifice of the economy derivable from the heating 
of the feed-water by waste heat to 212 deg., which is the 
available temperature under atmospheric pressure, unless 
the heating be effected subsequently to the passage of the 
water through the injector by the operation of suarface- 
heaters. ‘True, the injector raises the temperature about 
80 deg., and the water entering at 110 deg. is discharged 
at 190 deg. ; so that, in point of fact, the water is conside- 
rably heated on its way to the boiler. But it is nevertheless 
true, that the rise of temperature does not represent a cor- 
responding economy of heat,inasmuch as the steam from which 
itis derived, and which is consumed in the process, does not do 
any work in propelling the engine, and represents so much 
unproductive boiler-power. The injector only inculcates 
heat, conveying it from the top to the bottom of the boiler, 
neither adding to nor subtracting from the general stock ; 
and therefore it cannot be affirmed that the injector is in 
this sense—the raising of the temperature—an economiser 
of fuel. In short, it cannot be put in competition with 
feedwater heaters, which utilise waste heat. 

The advocates of the injector appear, nevertheless, to 
maintain that the raising of the temperature in the manner 
just described constitutes an important element of economy, 
in which position they seem to claim for the instrument a 
footing of equality, economically, with common feed-water 
heaters. The argument in support of this view, is, essen. 
tially, that.the whole of the steam drawn from the boiler 
to work the injector, is returned into it, and, at the same 
time, the feed-water is raised in temperature ; so that since 
we lose no steam, the rise of temperature must be a clear 

ain. But itis obvious that, if the water could be heated 
rom other sources, and delivered into the boiler without 
the use of the injector, we should have, as before, the 
benefit of the heated water, with the additional advantage 
of retaining within the boiler the steam which otherwise, 
with the injector, would have been drawn from it and con- 
densed. This view of the case is borne out by experience, 
for whereas a good feed-water heater by waste steam, with 
common pumps, may be arranged to effect a saving of 15 
per cent, of fuel, it is not found that the injector economises 
above 2 or 3 per cent.; and no doubt even this fraction 
of economy is derived from the additional facility afforded 
by supplying feed-water at a high temperature, however it 
may be heated, in managing the fire, and regulating the 
steam pressure. 

Taking, however, the most favourable view of the action 
of the injector, and allowing the extra heat imparted by it 
to the water, 80 deg., to be a clear gain, it is still to be 
regarded sy pew My a very imperfect feed-water 
heater. For it must compared with the —— of 
other heaters, by means of which water may be heated 
from, say, an average of 60 deg., to upwards of 200 deg., 
or to 212 deg. But if, for comparison, 200 deg. be adopted 
as the maximum temperature, the whole increase of heat 
is measured by 140 deg., or three-fourths more than that 
afforded by the injector. 

The injector is, nevertheless, a useful instrament as an 
auxiliary, but not as a substitute for a feed-pump, when 
the engine power already exists for working the latter. 
And, doubtless, where a scales engine is becalmed at 
a station, the aid of an injector is most desirable, to main- 
tain the supply of water in the boiler, instead of setting 
the whole engine and tender in motion to work the ordi- 
nary pumps; or even in lieu of a re. Still the 
unsatisfactory feeling of uncertainty with which the in- 
jector appears to be regarded ought to be removed, before 
we can receive it into the family of approved machines. 
We do not go the length of one of our correspondents, 
(whose letter we have not thought it necessary to publish), 
who assigns the injector to his windows of philosophical 
instrument shops ; but we think the suggestion of “ double- 
barrelled” injectors is worthy of consideration, One word 
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more as to the consumption of engine power in working 
feed-pumps, which is supposed to be something very con- 
siderable. If an engine, say a locomotive, consume 4 cubic 
feet of water per mile run, the power consumed in 
forcing the quantity of water into the boiler—apart from 
friction, against steam of 100 1b. pressure, would be repre- 
sented by 4 x 144 x 100 = 57-600 foot pounds. With 
15 inch cylinder, having 177 square inches of area, a 24 
inch stroke, and a 5 feet wheel, the pistons would travel 
each 1°300 feet within the cylinders in one mile of journey, 
or 2-600 feet together. Thus, the resistance on the piston 
due to the pumping of the water into the boiler would be 
equal to 57°600 ~ 2°600 = 22 lb., which, divided over the 
area of the pistons, would amount to no more than 0°056 lb. 

r square inch, or about one-fifteenth of a pound ; which 
is inappreciable in practice. Allowing that the frictional 
resistance of the feed pumps is equal to that of forcing the 
water, we should still find the resistance of the feed 
pumps represented by a small fraction of a pound per 
square inch on the piston. But we have next to retrace 
our steps after this digression on the injector, and next 
week we return to the discussion of feed-water heating 
apparatus, 


THAMES EMBANKMENT. 

SINCE writing the last portion of this article (pp. 308 
and 309), we have still further examined Mr. Page’s evi- 
dence at various times with regard to this proposed work, 
more particularly his letter to the Duke of Newcastle (then 
Lord Lincoln), dated Ist July, 1843, and feel it incumbent 
upon us to say that we have never met with a greater 
amount of patient research, close observation, and un- 
limited investigation than the untiring industry and 
energy of this gentleman have brought to bear in amass- 
ing Fata for his guidance in determining and working out 
the design which he submitted to the Metropolis Improve- 
ment Commissioners. 

It is evident that not only were the surveys of the river 
by Captain A. M. Shields for Mr. W. Vaughan in 1796, 
and by Mr. F. Giles for Mr. Telford in 1823, carefully 
studied and collated with each other and his own, but that 
every possible source of information from the earliest times 
as to facts, opinions, and legislation, whether general or 
sectional, was closely ransacked and canvassed ; in addition 
to which he made for the Commissioners a most accurate 
survey of the river from Battersea Bridge to Blackwall, 
adding to it all the information with regard to the other 

rtions of the river which his long connection with the 

‘hames ‘Tunnel had enabled a mind unusually active, ob- 
servant, and retentive to require. This survey we believe 
to be unique in elaborateness; it contains forty-four trans- 
verse sections of the bed of the river, with a longitudinal 
section of its centre, following the ebb tide, on all which 
also are laid down for the sake of comparison the section 
lines of all the previous authentic surveys, showing the 
alterations which have taken place in the bed of the river, 
the time taken by the current in effecting them, and the 
known or probable hydraulic tanks which produced them ; 
with a horizontal and transverse section of bridges, show- 
ing the manner and depth below high water mark of their 
foundations, and consequently the stability of each ; a copy 
of part of an old plan of the 17th century, with the subse- 
quent encroachments. The soundings taken are all tabulated 
as worked from Trinity high water datum, and tables are also 
given of continuous observations of the rise, velocity, and set 
of the tides at all periods of the moon, and in different parts of 
the river; of the number of barges at the wharves on both 
the shores at different times; of the number, positions, 
depths, shapes, and dimensions of all the sewer mouths, 
the length of frontage and the position of each of the 
wharves, and of classified trades, with the number and 
frontage of the wharves devoted to each. The letter pre- 
fixed to this for the purpose of initiating the unskilled 
Commissioners into the craft and mystery of engineering 
tidal river navigations is a perfect multum in parvo, con- 
veying by its perspicuous citation and application of general 
laws to the Thames as an exemplar more information on 
thirteen closely printed pages of a “ blue book,” in the usual 
small appendix type, and a clearer apprehension of the 
work to be done, and’the proper way in which to do it, 
than most intellects would be able to acquire by a length- 
ened graduation through the profundities of many dis- 
cursive treatises. 

Is it any wonder then that, in the middle of his reply 
to Mr. Tite (Question 2,209, Rep. Com. on Thames Em- 
bankment, September, 1860), Mr. Page observes—* Upon 
that plan of mine were engrafted the suggestions of Mr. 
Rendel and Sir William Cubitt, and upon that and upon 
theirs have been engraftec. all the plans you see in this 
room.” 

Mr. Page divided his letter into ten sections, of which, 

in the first or introduction, he showed the paramount im- 
—s of obtaining and maintaining as large, full, and 
ree a flow of the tide as possible, and not only that 
quantity, but that position also is of importance in ob- 
taining the greatest amount of useful effect during the 
ebb from a given amount accumulated during the flow, 
—— out as an illustration that the volume contained 
etween Westminster and Blackfriars Bridges would operate 
chiefly and most powerfully on that part of the channel of 
the river beginning about a mile below London Bridge, 
and terminating at Greenwich, and that the quantity 
abstracted from this by the execution of solid embank- 
ments, as proposed by Mr. Walker, would amount to no 
less than 28,000,000 of cubic feet. 

In the second section, headed “ The Present State of the 
River Below and Above London Bridge,” he described the 
manner in which the tide flows and ebbs, by which a rise 
is obtained at London Bridge 4 ft. greater than at the 
Nore, and sometimes even more than this, which, however, 
by the obstructions of old Westminster Bridge, and 
the shoaling of the bottom of the channel, is actually 
lost again at Vauxhall, which has the same rise as the 
Nore; from which he shows how easy it would be by 
mismanagement to lose the present most valuable gain 
at London Bridge, and also by scientific treatment to 
carry the increased rise further up the river. By referring 





to the soundings it is also shown that the normal inclina- 
tion of the bottom of the river for forty-three miles from 
London ~— to Sheerness is only six inches per mile, 
whilst above London Bridge the inclination is two feet per 
mile, which nature, if left to herself as pointed out in the 
third section, headed “ Progressive Change in the State of 
the River,” would endeavour to reduce to the same gradient 
as below London Bridge, and in which she ought to be 
assisted, not only ap Teddington Lock, but in carrying 
the tide as far inland as possible; gradually improving 
the navigation, and doing away with the locks one by one 
as the tide may advance. 

In the fourth section Mr. Page considers “ the effect of 
the change on the bridges and other structures,” his care 
for which is one of the points on which, notwithstanding 
our admiration, we are obliged to differ from him, not of 
course as to the danger to the structures themselves from 





the removal of the ground that supports them, which is 
| almost ludicrously self-evident, bat as to the propriety of 
allowing their stability to weigh for one moment against 
the improvement of the navigation to the uttermost. By 
the vertical sections given by Mr. Page, we are sh#wn that 
| the upper sarfaces of the caissons of the deepest piers of old 
| Westminster Bridge were only 23 ft. below Trinity high- 
| water datum; that structure, however, will very soon be 
wholly renewed, so we need not wait to notice it, although 
of importance when he wrote. Hungerford Bridge we will 
deal with presently ; and, therefore, Waterloo and Black- 
friars are the only two remaining—the deepest piers of 
both these are alike, viz., 27 ft. from Trinity high water to 
the bottom of the masonry, and strangely enough the 
average depth of the piers of Blackfriars Bridge consider- 
ably exceeds that of those of Waterloo Bridge, the piers 
ms the Surrey end of it being remarkably shallow ; so 
that the only advantage it has over Blackfriars Bridge is 
in having an adequate amount of piling under the piers, 
which, however, would only have the effect of piacing it 
“upon stilts,” like old London and many other very old 
bridges, were the channel of the river reduced to its proper 
regimen. (The bottoms of the piers of Southwark Bridge 
are 36 ft., and those of the present London Bridge 40 ft. 
below Trinity high-water mark.) Now, with regard to 
Blackfriars Bridge, its ricketty condition has already caused 
a good many respectable engineers not only to conclude, 
but publicly to express their conviction that it must be 
rebuilt, by which, if they be correct, we are left with 
Waterloo Bridge only as an obstacle to the carrying out 
of the embankment in such a line as would be really best 
for the river as a navigation. Now, there are means which 
might be used to ect both bridges perfectly and per- 
manently safe without disturbing a stone of the super- 
structure or inconveniencing the traffic for aday—such, for 
instance, as building inverts under the arches; but there 
are other considerations which may militate rather in 
favour of the rebuilding both bridges, such as a reduc- 
tion in the summit level of the roadway over Blackfriars, 
and an alteration in the direction of axes of the piers of 
Waterloo to suit an improved course of the currents. 
These, however, are both considerations which will be 
influenced, no doubt, more or less by the relative estimates ; 
and, therefore, as we shall have to notice them again when 
we come to the remaining sections of Mr. Page’s letter, we 
will not deal further with them to-day. 








RAILWAY ACCIDENT ON THE 
RENT VALLEY LINE. 


A FRIGHTFUL accident occurred at the Atherstone station of the 
Trent Valley Railway, last Friday morning, and it has occasioned 
the death of ten persons. A special cattle train, which left 
Holyhead at half-past three o’clock on Thursday afternoon, and 
was clue at Peterborough about eight o’clock the following morning, 
was run into by the “up limited mail train.” It was composed of 
twenty-seven cattle trucks, containing 274 bullocks; and three 
wagons, containing twenty-four horses, Attached to the train was 
a special second-class carriage for the drovers attending the cattle ; 
and behind, as usual, a guard’s van. The drovers in the second-class 
carriage were ten in number. The mail train was composed of four 
post-office carriages, each consisting of three compartments, the 
middle ones being first-class and the end ones second-class, The 
cattle train arrived at Atherstone about two o'clock on Friday 
morning, its proper time, and in order to allow the mail to pass it 
was being shunted into a siding about 400 yards beyond Atherstone 
station. At this moment the mail came up, at a speed of from 40 
to 50 miles an hour. The driver could not do more than reverse the 
engine before the collision took place, for, owing to a somewhat 
sharp curve, he would be upon the cuttle train almost as soon as he 
saw it. The crash was positively frightful. The engine and tender 
of the mail train, after destroying the guard’s van and the second- 
class carriage, and killing nine of the drovers on the spot, mounted 
right upon the cattle trucks, and after proceeding afew yardsin that 
position, fell into the ditch on the left of the “ up line,” a complete 
wreck. The glare of torch lights and the fires that were kindled 
rendered the whole scene one of the most tragic description. The 
bodies of the unfortunate men were found in various positions, 
some under the wreck of five destroyed cattle trucks, others lying on 
the line; while one r fellow—the fireman—was found dead 
underneath the tender in the ditch. The driver of the mail engine 
was thrown off by the concussion, and fell almost scatheless upon 
the embankment—the spot where the accident took place being in a 
slight cutting. Dead and dying cattle, to the number of twenty- 
nine, strewed the line for several yards, and added not a little to the 
horrors of the terrible scene. The bodies of both men and cattle 
were collected with as little delay as possible. The debris of the 
carriages, &c., was quickly cleared away, and the ordinary traflic of 
the line was resumed in about two or three hours after the sad occur- 
rence. In the meantime the “ up traffic” was carried on over the 
* down line.” The guard of the cattle train was out of his train at 
the time of the collision, signalling back his train with his hand- 
lamp, and he escaped with only a cut hand. Five post-oflice 
guards were shaken and contused—three severely so. ‘There 
were ten passengers in the mail train, but they were all uninjured. 
From an inspection made by Mr. Cawkwell, the general manager, 
of the line, and others, the opinion seemed to be that the signal 
to check the driver of the mail train was not shown; but this 
must be received with caution, There are two signal posts at 
Atherstone, the first being fully a quarter of a mile from the station, 
on the Stafford side; so that from that post to the site of the 
accident being fully half a mile, there would have been abundant 
time for checking the mail train if the signal had been shown and 
observed. The tenth man died on Saturday, At the inquest which 
was opened on that day, Edward Barber, the driver of the limited 
mail train, said:—We left the Stafford station at 1.23am. When 
arriving near to Tamworth the danger signals were all turned against 
us, and we " ¥ the train and then drew into that station. We 
left there at 1.58, which I believe is one minute before the proper 
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starting time. [Bradshaw gives the time at Tamworth as 1.56; but 
here the mail bags have to be given out and taken in, and the engine 
also takes water. For the work here Mr. Cleather explained that 
three minutes were allowed, so that according to that the specified 
time for starting would be 1.59; nevertheless, if the work could 
be done in less time than three minutes, it was their duty to 
proceed r-“r it was done.] Witness continued: We 
roceeded along till we got to Atherstone. On rounding the 
rst curve before entering the station the signal was “ All right.” 
The auxiliary signal at Atherstone was not a-light; it is about 400 
yards from the station. We passed it, and when we got within 
about 30 or 40 yards of the main signal, which is at the crossin 
before entering the station, the red light or danger signal was tur 
on. The white light was then on at the station, signifying all was 
right. The policeman at the crossing, when the red light was put 
on at the main signal, also signalled “ danger” with his red hand- 
lamp. There is generally a light in the auxiliary signal, but was 
not on this occasion. Seeing the red signals the stoker applied the 
brake, whilst I reversed the engine and turned the steam inst 
me. Directly I turned the curve at the Rugby end of the station, I 
saw the red side and tail lamps of the cattle train in front of us. 
The distance was then too short to enable us to pull up. When I 
first saw the train in front of us I was not 100 yards from it, and 
the collision took place instantly after. I stood to my engine, which 
went over the goods van, the drovers’ carriage, and a cattle truck 
or two before it fell upon the embankment; it fell upon its side, and 
I fell with it. I found myself underneath the firehole door, amongst 
the coal, some cattle, and pieces of broken trucks. When I first 
saw the train in front of us we had slackened from about 45 or 46 
miles an hour to about 30, but not less than 80. It is not our 
custom to slacken the speed of this train on passing the stations at 
which we don't call, unless signalled to do so, or unless the line be 
out of order. The cattle train was a special one, and we are 
usually warned of the special trains of this kind ob tamnnestin but 
were not on this It depends on the length of time that 
such a train has gone before us whether we are warned or not.— 
Charles Henry Garlick, the guard of the mail train, corroborated the 
statement of the driver that no information was given by the person 
in charge at Tamworth that a train had gone on before. The train 
did not arrive at Atherstone before time. His evidence respecting 
signals bore out that of Barber, as did also the statements of James 
Porter, the under guard. 

John Watts deposed that he was driver of the cattle train, 
said he left Stafford on Friday about 12.18 a.m. The train was 
composed of twenty-six trucks of cattle, three trucks of horses, a 
drovers’ carriage, and a guard’s brake van, The horses were next 
to the engine, then the cattle trucks, then the drovers, and last the 

uard’s brake van. We left Tamworth at 1.35 a.m. I there saw 

Jorecroft, who was in charge of the station, and asked him, “‘ What 
are we to do—to go on or not?” He replied, “ Yes; get out of the 
way.” I understood by this that we were to go on, and “ get out of 
the way” of the mail train. I have driven a similar train before. 
I then said to Morecroft, “Well, my mate is getting a shovelful 
of sand. The night is very slippy, but I'll do my best.” He 
then told me to shunt for the mail at Nuneaton. I said, “I'll 
do what I can to get there.” It was my duty to obey Morecroft. 
I told him I had been slipping between Stafford and Tamworth ; 
and when I asked him what time there was before the limited mail, 
he replied, “ Oh, you have plenty of time; you have twenty-two 
minutes.” [From Tamworth to Nuneaton is 13 miles, and from 
Tamworth to Atherstone 74.] When my mate came with the sand 
we started. For the first mile and a half my _— slipped, and 
then she took to the rails, and went very well till we arrived at 
Atherstone. ‘The first three miles from Tamworth occupied about 
twelve minutes. If there had been no slipping between Tamworth 
and Atherstone we might have done the distance in about twenty- 
four or twenty-five minutes. We arrived at Atherstone at five 
minutes past two by my watch, which was right according to the 
Tamworth clock. Knowing I was not able to get to Nuneaton, I 
told the policeman at the crossing at Atherstone station and signalled 
the pointsman at the other end of the station that I wanted to shunt 
there. The pointsman signalled with his lamp that all was right; 
and I drew past the points and reversed the engines and steam, but 
before I had backed more than four or five yards the collision took 

lace. When I passed the Atherstone auxiliary signal it was a-light. 
Those in charge at the stations tell us where to shunt for trains to 
pass us. Had the engine not slipped I should have been at Ather- 
stone four or five minutes sooner. It is a very heavy pull from 
Tamworth to Atherstone. If the engine had not sli Tat all I 
should have tried to have got out of the mail’s way at Nuneaton. ‘ 

Charles Clark, the stoker of the cattle train, corroborated the evi- 
dence of Watts, the driver. 

Henry Meakin: I am a signal-man and gates-man at the Watling- 
street-road level crossing, near Atherstone station. The signals were 
all right wheh I went on duty on Friday morning. T"aia not 
examine what supply of oil there was in the signal lamp. It is the 
duty of Evans, the porter, to trim the lamps and supply them with 
oil. I signalled every train asit came up. The last train before the 
cattle train that was run into came about half-past one. I think I 
saw the cattle train coming about 800 yards before it came into the 
station, and when it passed I put on the red danger signal. There 
had been white lights in both signals up to that time. As soon as 
that train had passed I heard the mail train coming, though I could 
not seeit. I then said to the pointsman on duty, “ It is all right, 
the line is blocked.” I then saw the mail coming, and in about 
five minutes after it came up. The pointsman was then over 
100 yards from me, in his box. I saw the mail train pass the 
auxiliary signal. I then stepped on the “ four foot ” of the up-line, 
and they came on. As soon as they came up I shouted to the 
engine-driver that he would be into them, but he took no notice, 
and went right ahead, and then the collision took place. I had bad 
notice that a special cattle train was to leave Stafford at 11.30. 
After the collision the pointsman came and told me that the mail 
train had run into the cattle train at full speed. I then told 
him to go and block the up-line, but he said he should go 
for assistance. I then went down to Merevale crossing, and 
put on the danger signal towards Tamworth; and also 
called up Stephens, the signalman, who was in bed, and told 
him what had occurred, 4 then went and called up Adams, 
the signalman at Whittington, and went back to the main 
station. I should stop a down train coming up within five minutes 
after a preceding train had passed. The mail train was coming at 
forty miles an hour, and as the signal was up five minutes before it 
— it must have been more than two miles from the signal, and 

ad ample time to pull up. The steam was full on when the mail 
train passed, but I could not say whether the engine had not been 
reversed then. I have seen the signal at two miles’ distant whilst 
walking on the line. 

Richard Evans: I am the 





orter at the Atherstone station. It is 
my duty to trim the signal lamp. I trimmed it last between ten 
and eleven on Thursday morning last. I lighted it about 4.15 in 
the afternoon, and, with the quantity of oil supplied, it should have 
burned eighteen to twenty-four hours. 

Richard Pratt: I am a porter on the London and North-Western 
Railway. On Thursday 1 received a message by the train which 
reached Atherstone at 5.50 p.m., announcing that a cattle train 
would leave Crewe at 11.30, and probably arrive at Atherstone 
about 1.47 a.m. on Friday. This is the notice (producing it). 
It was my duty to report that to Henry Meakin, which I did 
between six and seven o'clock, I then went away, and knew 
nothing more of what happened, as I was on day duty at that time. 

William Morecroft: I am foreman and night station-master at 
Tamworth station every alternate week. I was on duty in that 
capacity on the evening of Thursday last. I received a nviice of a 
special cattle train when I came on duty in the evening. I found 
the written notice in the office at Tamworth, stating that the train 
was expected to pass that station about 1.28 a.m. It arrived about 
1.20, hen it arrived, the engine was detached from the train, and 
proceeded to the water post, to take in water. I made the memo- 
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randum produced, to the effect that the train arrived at 1.20, and 
left at 1.30. I noted the time by the clock. I made that memo- 
randum the same night about twenty minutes or a quarter before 
twoa.m. I spoke to the brakesman of the cattle train, and asked 
him how they had been coming from Stafford, and he said, “ Very 
well,” and I told him I thought they could get on to Nuneaton 
within the hour. I then went to the telegraph station to see if there 
was any notice of the limited mail, but there was not. I then heard 
the pointsman asking the engine-driver if he could get on, and he 
said, “Get on? Aye.” I then went to Matts, and asked him what 
sort of time he was in, and he said, “ All right.” 1 then said, “ You 
will have plenty of time to get to Nuneaton, as F have twenty- 
six minutes’ good start of the limited mail.” It was then found 
that they had no sand, and the fireman went down for a shovelful of 
sand. I called out to him to make haste out of the way, and make 
the best of their way to Nuneaton. ll the trains stop at Tamworth, 
with the exception of the Irish mail. At 1.48 I received intelligence 
by telegraph that the limited mail had left Stafford at 1.23 a.m., 
and the train arrived at Tamworth at 1.55, and left at 1.57. lt 
stayed only two minutes. The proper time for starting was 1.56. 
I did not tell the driver of the mail that the cattle train was before 
him. It had then gone on 27 minutes before the limited mail. I 
did not consider it necessary to give them notice. The cattle train left 
27 minutes before the limited mail; the cattle train had 45 minutes 
to get to Nuneaton before the limited mail would be due; the mail 
was allowed 40 minutes to run to Rugby from Tamworth. It is 13 
miles from Tamworth to Nuneaton. The instructions received were 
that in the event of a luggage train being in advance of the mail, 
the latter was to be allowed to proceed if there were 45 minutes for 
it to get to Rugby. It is my duty to order the trains to shunt if I 
think there is not sufficient time for them to get out of the way. I 
gave no instructions to the driver of the cattle train to shunt any- 
where else but at Nuneaton. I estimated that the cattle train might 
get on to the siding at Nuneaton in 40 minutes, from the rate at 
which the train had been running from Stafford. I allowed the 
cattle train 45 minutes to get to Nuneaton. It would take the mail 
train 19 minutes to get to Nuneaton. 1 did not detain the cattle 
train at Tamworth because there was time to go on, and 5 minutes 
to spare. If the driver of the mail train has stated I had some 
conversation with him about the slippery state of the rails, it is un- 
true. Ifthe brakesman hss sworn that I never spoke to him until 
the train was in motion, that is also untrue. I saw the brakesman 
first in the porter’s lodge. The express fast goods train arrives at 
Tamworth at 1.20, and reaches Nuneaton at two. The cattle trains 
are also fast trains, and would be as likely to get over the distance 
in 40 minutes as the express fast goods train. 
The inquiry was then further adjourned. 








TRAFFIC RETURNS. 
Week This Same Mileage. 
ending Week. 1859. 1860. 1859 
Belfast and Northern Counties ., Nov.17 1,352 1,248 65 65 
Birkenhead, Lancashire, & Cheshire ,, 18 2,399 2,193 83 33 
Bristoland Exeter .. .. .. .. 5 LL = 6, 125 «118 
CEE 90, ce 00 06 00 0s gp ~ - 2193 219} 
0: 0b 90 os <« os. gp 22 Goan 965 63 535 
natu "tf = wm ©@ 
rk, , ani o 2 - 1 62 
Corkand Youghal .. .. «2 « 5 17 - 2a — 
Rieti were da: wit oo i a 2 
Dublin and Belfast Junction... ..  ,, 18 1,670 1,595 63 63 
Dundee, Perth, and Aber. Junction ,, 18 = 1,028 $1 31 
Dundalk and Enniskillen. .. .. }, 18 1,918 1,608 122 122 
Dublin and Drogheda .. .. .. ,, 18 1,641 1,639 62$ 624 
Dublin & Wicklow & Dub. & Kingtn. ,, 17 1,828 1,497 40 
ree ee aa 950 67% 67 
Eastern Counties and East Union., ,, 18 — 24,189 499 499 
Kdinburgh & Glasgow & 8. Dunfer. » 11 6,637 6,185 142 142 
Edinburgh, Perth, and Dundee .. ,, 18 8,563 8,369 78 178 
Glasgow and South-Western .. .. ,, 17 890 = 7,057 183% 1833 
Great North of Scotland... .. ..  ,, 10 1,559 1,651 68 58 
Grent Northern .. .. 2 wo oo gp I 683 26,814 283 283 
Great Southern and Western,, .. ,, 17 7,006 6,5 829 250 
Great Western .. .. .. oo «oe 95» 18 29,080 29,041 470) 4663 
Shrewsbury and Birmingham ., ,, 18 2,052 1,962 204 294 
Shrewsbury and Chester .. ., , 18 3,570 2, 46 46 
Lancashire and Yorkshire .. ., 4, 18 34,145 31,740 395} 
Llianelly Railway and Dockyard .. ,, 17 599 484 463 46 
London and Blackwall .. .. .. ,, 18 1,419 1,401 6) 5 
London, Brighton, and South Coast ,, !7 16,180 13,937 224§ 223 
London, Chatham, and Dover ., ,, 17 550 2 423 195 
London and North-Western ., .. 5, 18 76,045 75,4€6 950 936 
London and South-Western .. ..  ,, 18 15,182 15,047 889 339 
London, Tilbury, and Southend ., ,, 11 - 98 42 424 
Manchester, Sheffield, and Lincoln, ,, 18 12,318 11,051 173) 1734 
Manchester, 8. Junc., & Altringham ,, 18 O74 8 8 
merpest and Carlislo .. o .. ,», 11 1,180 1,328 28 28 
Midiand.. .. sc eo cc co .c ., 18 40,710 97,805 6148 614g 
Midland Great Western .. .. .. ,, 18 4,814 3,655 177 177 
Newcastle and Carlisle .. .. «2 9 17 3,815 3, 78h 784 
North British .. .. 1. 2 2. 4) 18 6247 6,703 174 174 
North-Eastern .. .. .. .. « 5, 17 88,646 36,769 764 764 
North Staffordshire Rail. and Canal ,, 11 8,204 7,916 246 233 
St. Helen's C. and Railway .. ..  ,, 18 2,075 1,778 82 32 
Shrewsbury and Hereford .. .. 5, 17) = 171L bl Bt 
Scottish Central... .. .. .. « » 18 = _ 500 
Scot. North-Eastern (lateAberdeen) ,, 10 3,680 5 115.115 
ON DIO cg we tt ce sl LS 2,942 723 72 
South Eastern .. .. .. «6 os oy 17 18,629 17,919 806 306 
South York and River Dun. .. ..) 4, 18 = 8,217 118 118 
South Wales.. .. 1. «s oe of 5, 10 6,488 6,517 1713 1713 
TN «6 wn ww ww a eee eee OU 
RE 5s we ae 00 oe et os OO CU Ul 
Vale of Clwyd oe ce 00 os gp OF 139 8 610 10 
ValeofNesth .. .. « «. . ». 18 = 1,445 25} 254 
Waterford and Kilkenmny.. .. ..  ,, 17 355 32381 31 
Waterford and Limerick ., .. .. 4, 17 1,379 1,395 77 77 
West Hartlepvol H. and Railway... ,, 16 4,596 3,507 89 3y 
West Midland (late Oxford, Wol.) * 18 6,811 6,535 162 144 
Whitehaven and Furness... .. .. 4, 11 - 669 = 35 35 
Whitehaven Junction ., .. «. 4», Loo = 712 «12 12 
COLONIAL AND FOREIGN, 
Buffalo and Lake Huron... ., .. Nov. 2 1,887 1,622 161 161 
EP ED kc <i 00 ce ee is 3,439 «=. 2, 962, -109s:109 
Eastern of France (late P. andS.).. ,, 3 52,464 44,661 1050 1003 
Grand Trunk of Canada ., .. .. 4, 3 ~ 12,015 970 8380 
Great Luxembourg .. .. .. «. 5, 18 2,881 2,262 138 128 
Great Western of Canada.. .. .. 5, 9 = 9,062 345 345 
Northern of France .. .. .. .. 4, 8 49,609 46,810 602 600 
Orleans, Bordeaux and Branches.. ,, 3 56,687 51,508 922 922 
Paris, Lyons and Mediterranean .. » 3 87,945 75,511 674 848 
Sambre and Meuse .. .. .. «. 4» 16 1,287 1,400 68 63 
Western and North-Western .. .. 4, 3 40,790 39,229 748 721 
West Flanders .. .. .. co w We 897 809 75 75 
Demerara fortnight ending .. .. Oct. 6 3807 33 —- — 








Granp Trunk Raitway.—The last advices from Canada regard- 


ing the Grand Trunk Railway mention that in the district of 
Waterloo some cars, wood, and other property of the company have 
been taken in execution by the sheriff, on a judgment obtained some 
time back for damages. This matter, however, is apparently too 
small to lead to any serious difliculty, unless the p Rtn is followed 
elsewhere. The opposition journals have hitherto complained that 
the Government did not dare to speak out, and that while they were 
disposed to grant new aid they wished to manage it in a covert 
manaer. The Sherbrooke Pisa th however, a recognised organ of 
the Ministry, has at length spoken more plainly. 
pointing out that if the railway ceased running three months it 
would drive the province back twice that number of years it is 
announced that, “unpalatable as the truth may be, any such con- 
tingency must be anticipated by some measure of public relief.” 
Under these circumstances, although the rest of the Ministerial 
journals continue to take a timid or evasive tone which greatly 
assists the tactics of the Opposition, it is presumed that the Govern- 
ment have made up their minds to come before the Prov incial 
Parliament with some distinct proposition. 


In an article | 





SCOTTISH MATTERS. 


Tue Scotch pig-iron market, in common with other branches of 
the national industry, has been prejudiced by the advanced rates of 
discount. Last week’s shipments amounted to 8,598 tons, while in 
the corresponding week of 1859 they were 8,668 tons. 

The Edinburgh correspondent of the Dumfries Courier, adverting 
to the paraffin oil patent case noticed in last week’s ENGINEER, says: 
—“ All, or nearly all, the foremost chemists in the country were exa- 
mined as witnesses, the one set swearing that the patentee had 
actually made an ‘ original improvement,’ the other that everything 
his patent contains had been publicly known and done long before. 
The essence of the patent seemed to me to be an improvement in the 
distillation of crude paraffin oil from cval, by means of heating the 
retort containing the coals gradually up to a low red heat, and then 
allowing it to cool; removing the cinders, and heating again gradu- 
ally to a low red heat. By this means alone this oil has been ob- 
tained in an economical way and a merchantable quantity; and the 
Lord President told the jury if they were satisfied of that in point of 
fact that the patent was oo in point of law. His direction de- 
cided the case in favour of the pursuer. I had the good fortune to 
hear his charge, and I should never miss hearing a charge of his to 
a jury if I had opportunity. His charges are the greatest intellec- 
tual treat 1 ever enjoyed—superior to a speech of Lord Brougham. 
Every statement appears at the right time, and falls from his 
memory~into the right place. One would suppose that to assist the 
jury in disentangling the difficulties of six days’ scientific evidence 
raf from long speeches of counsel he would have spoken at least a 
day. The Lord Justice Clerk Hope would have required a day and 
a-half. He would have read the greater part of the evidence, but 
the Lord President did not read a word of it, and his speech lasted— 
how long?—not an hour. It was most complete, and very com- 
pletely in favour of the pursuer, Mr. Young, who gained a verdict, 
finding that his patent is good, and that the defenders have infringed 
it.” 

One or two other topics call for notice. The erection of a new 
lighthouse on the Cliffhead, at Seralister Roads, is to be proceeded 
with without delay.—The Caledonian, Scottish Central, and Edin- 
burgh and Glasgow Railway Companies have resolved on renewing 
their application to Parli t for amalgamation of their lines in 
next session; and their representatives are desirous of meeting 
those who took a prominent part last year in the opposition, in order, 
if possible, to come to some agreement in the matter.—The Spanish 
war steamer, San Quintin, which arrived recently in Clyde, is being 
overhauled and fitted with new boilers by Mr. Archd. Denny. She 
is to be followed by several other steamers belonging to the same 
Government, and requiring similar repairs. The iron shipbuilding 
trade of the Clyde is in a prosperous state, and the extensive repairs 
to be effected on the steamers mentioned will give work to an addi- 
a number of men. The San Quintin is a fine three-masted 
vessel. 








THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 





Grants of Provisional Protection for Six Months. 


2304. Joun Fisner, Carrington, Nottinghamshire, “‘ Improvements in ma- 
chinery or apparatus for treating clothes and other articles whilst in a wet 
condition, for the purpose of drying or partially drying the same.”—/¢ti- 
tion recorded 21st September, 1860. 

2342. Lupwie B Zz, Manchester, Pp in carbonising saw- 
dust, and other finely divided vegetable substances, and in obtainin 
certain useful products by such carbonisation, and in apparatus connec’ 
therewith.” — Petition recorded 26th September, 1860. 

2498. Horace Wetcnu Harpine, Regent-street, London, ‘An improved 
y tears sandwich-case and drinking flask.” — Petition 7 13th 


, 1860. 
2538. Tomas JoHN MarsHAt, Bishopsgate-street Without, London, ‘‘ Im- 
in the fa of paper, and in machinery or apparatus 
for effecting the same.”—Petition recorded 18th October, 1860. 

2552. Joun THompson, EDWARD GERRARD Fitton, and FREDERICK ALBX- 
ANDER Fitton, Manch . in hinery used in boring, 
turning, and cutting metals and other substances, part of which is 
applicable for driving other machinery.” 

2554. James Marspen, Turnmill-street, Clerkenwell, London, ‘‘An improved 
method of bleaching and whitening fibres and fabrics of various kinds.” 

2558. JosrrH Burcu, Crag, near Macclesfield, Cheshire, “‘ Improvements in 
the construction of boilers for yea | steam and other heating pur- 
poses.” —Petitions recorded 19th October, 1860. 

2606. EBENEZER WiLLIAM Huenks, Parliament-street, Middlesex, ‘“ Im- 
provements in the construction of tents particularly adapted to military 
pape, part of which invention is equally applicable to temp y 

uildings generally.”— Petition recorded 20th October, 1860. 
Hout, Farnworth, near Bolton-le- 
in machinery for preparing and 
spinning cotton and jals.”” 


other fibrous materials. 

2570. CHARLES GOURLEY RussELL, Manchester, “An imp! d method of, 
and apparatus for, facilitating the operation of certain kinds of printing 
from engraved plates, cylinders, lithographic stones, letter-press blucks, 
and other like surfaces.” —etitions recorded 22nd October, 1860. 
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2568. JouN SuitH, Manchester, and Joun 
Moors, I hire, “1 








2671. E. 
com 


FreEeMAN PreEntISsSs, Philadelphia, U.S. 
bination b 


“Improvements in the 
of chemical materials for scouring, bleaching, and dying wool 
cotton, silk, and other a 


materials. 

2672. James UnpeRutt, Loveday-street, Birmingham, “ Improvements in 

sa Uae SOME a. ptttag apiece cw 

ILLIAM EDWARDS, r, self-acting ap us for - 

lating and adjusting the re of gas and other fluids.” 

2674. WitLiaM EDWARD Newton, Chancery-lane, London, ‘‘ An im ed 
mode of preparing or insulating electric ductors for tel pur- 

poses either on land or under water.”—A communication from Messrs. 

Claes, Van den Nest, and Co., Menin, Belgium. 

75, WILBERFORCE Bryant, Lipson-terrace, Plymouth, “ Improvements in 

treating oily and fatty substances.” 

6. CHaRLes Harratt, Hornsey-lane, Highgate, Middlesex, ‘‘ Improve- 

ments in machinery used in giving motion to a shaft or axis used in pro- 
Pelling vessels, ploughs, and machinery.” 

2677. Joun Betryrs, Upper Gloucester-street, Middlesex, “‘ Improvements in 
carriages and carriage springs.” 

2678. Ropert Murray, Sandhill, Newcastle-upon-Tyne, ‘* Improvements in 
the — of telegraph cables or ropes.”— Petitions recorded 1st No- 
v > . 

2680. Hunry Davipson, Spray's-buildings, and James McDonatp ELLER- 
CaMP, Powis-street, Woolwich, Kent, “‘ Imp d apparatus for lowering 

an lsengoging ships’ boats from their tackles, parts of said »pparatus 

es a to the lowering and disengaging of other heavy bodies or 

mere! 








2684. James LEONARD and BERNHARD LORENTZ, Skinner’s-place, Size-lane, 
London, “ Improvements in the manufacture of ornamented woven fabrics 
when chenille is employed.” 

2686. MaLcoLM CLARK and ARCHIBALD CLARK, Glasgow, Lanarkshire, N.B., 
es paguevennenes in packages or holders for containing biscuits.” 

2688. ILLIAM THOMAS DexuaM, Wilmington-squure, Clerkenwell, London, 





Pp in p' g devices on velvet, paper, and other fabrics or 

materials.”— Petitions recorded 2nd Novenber, 1860. 

2713. Montacus RicHaRD LEVERSON, St. Helen’s-place, London, *‘ Improve- 
ments in fire-arms.”— A communication from William Henry Smith, 
Philadelphia, U.S. 

2715. EpwarD Primeross Howarp Vavaenan, South ildings, 
Chancery-lane, London, “‘ An improved plug for boats.” 

2717. WitLiaM Hewitt, Birmingham, “ An improvement or improvements in 
whip holders or whip sockets.” 

2719. Winuiam Jones, High Holborn, London, “ Improvements in ma- 
chines or presses, and apparatus attached thereto, for stamping or em- 
bossing paper or other substances.” 

2721. WiLLIAM Birks, sen., and WILLIAM Birks, jun., Nottingham, “ Im- 
—— in bobbin, net, or twist lace machinery.” 4 
= Fe BENSTEAD Gyton, Grimsthorp, Lincolnshire, “‘ Improvements in 

lew. 

2725. CHARLES AsPREY, New Bond-street, Albemarle-street, London, “An 
improvement in locks for bags, dressing cases, and other articles.” 

2727. RICHARD ARCHIBALD Brooman, Fleet-street, London, “An improve- 
ment in the mauufacture of forks and spoons.”—A communieation from 
Adoiphe Joseph Coque and Alexandre Fran¢ois Chavet, Paris. 

2729. Tuomas WonTNER SmiTH, Lower-road, Islington, London, ‘‘ An im- 
proved process fur obtaining pigments.” 

2731. Tuomas CoBLEY, Meerholz, Hesse, Germany, ‘‘ Improvements in the 
— of treating poor ores of copper.” —Petitions recorded 6th November, 


+ h 








Inventions protected for Six Months by the Deposit of a Complete 
: . Specification. - . 


2759. CHARLES STEVENS, Welbeck-street, Cavendish-square, London, ‘‘An 
improved machine for raising water.”—A communication from Jean Bap- 
tiste Guignes, Marseille, France.—Deposited and recorded 9th November, 


1860. 

2771. Hiram Epwin West, Attleborough, Massachusetts, U.S., ‘A ma- 
chine for pressing and shaping straw hats or various other articles of like 
character.” — Deposited and recorded 12:h November, 1860. 





Patents on which the Stamp Duty of £50 has been Paid. 

858. WILLIAM JAMES GIFFORD, New Millman-street, Middlesex.—Dated 13th 
November, 1857. 

2866. JonN MacinT0sH, North Bank, Regent’s Park, Middlesex.—Dated 14th 
November, 1857. ; 

2925. GERD JACOB BENSEN, Christian-street, St. George’s-in-the-East.—Dated 

21st November, 1857. 

2864. GeoRGE PRINTY WHEELER, Abbinghall, near Mitcheldean, Gloucester- 
shire.—Dated 14th November, 1857. 

2892. ANDREW FREDERICK G&RMANN, FREDERICK Gustavus GERMANN, and 
JosePH GRRMANN, Windsor, Berkshire.— Dated 18th November, 1857. 

2893. _— AMBROISE SALOMON-COHEN, Paris.—Dated 18th November, 

85) 


1857. 

2909. Joun CLARKE, Shiffnall, Salop.—Dated 19th November, 1857. 

2927. oo Maris Aveusre Evegn® Fazakt, Paris.—Dated 2ist November, 
1857. 


Patent on which the Stamp Duty of £100 has been Paid. 
=. Henry WILLIS, Manchester-street, Middlesex.—Dated 14th November, 


853. 
= nee Smitn, Mauchline, Ayrshire, N.B.—Dated 14th November, 


2684. Joun Harcourt Brown, Arthur's Seat, Aberdcen.—Dated 18th No- 
vember, 1853 





Notices to Proceed. 


1485. JoszrH Harrison, Glossop, Derbyshire, ‘‘Certain improvements in 
hines for spinning cotton and other fibrous substances.”—Petition 

recorded 19th June, 1860. 

1490. ANTON VeRwey, St. Augustin-road, Camden Town, Middlesex, ‘‘ Im- 








2580. Eowin Lewis, Birmingham, “An improved apparatus for hing, 
cleaning, or separating particles of metal from other refuse matter.”—Peti- 
tion recorded 23rd October, 1860. 

2608. FREDERICK SeTtLe Barrr, Dublin, ‘‘ Improvements in the production 
of artificial stone, which improvements are also applicable to the preserva- 
tion of stone, bricks, tiles, and other analogous substances or materials.” 

= ——— Suarps, Swadlincote, Derbyshire, “‘ Improvements in latches 
an oc! ” 

2612. Tuomas CosLEy, Meerholz, Hesse, Germany, ‘‘ Improvements in the 
manufacture of white lead (meaning carbonates of lead).”” 


P ts in the proportions of ingredients and mode of manufacture of 
a chemical pound for softening water.”— Petition recorded 20th June, 


1644. Ricuarp Pou.it, Bolton-le-Moors, Lancashire, ‘‘ Certain improvements 
in the construction of steam boilers.” 

1649. Grorce Txppks Forses, Inverness, “Improvements in machinery or 
apparatus for cleaning cotton.” 

1651, RICHARD ARCHIBALD BRooMAN, Fleet-street, London, “ Improvements 
in railway brakes.”—A communication from Jean Jan, Canet, t rance. 

1652. FLORIDE H&INDRYCKX, Northumberland-street, Strand, Westminster, 





rmanent way of railways. 





2616. RICHARD ARCHIBALD BRoomaN, Fleet-street, London, “ Imp: 
in uniting water, gas, and other pipes and tubes.”—A communication from 
Athalis Delaporte, Paris. 

2618. WiLLIaM Syrett, Bury St. Edmunds, Suffolk, ‘Improvements in 
steam engines.” — Petitions recorded 26th October, le 

2620. CuakLEs HatHaway, Philadelphia, Pennsylvania, U.S., ‘‘ Improve- 
eats in the construction of street railways, aud in the wheels to run 

ereon. 

2622. HENRY Lawson, Holcomb Brook, near Bury, Lancashire, “ Improve- 
ments in machinery for putting cop tubes on to the spindles of mules for 
spinning, and in apparatus fur supplying the cop tubes to the said 
machinery.” 

2626. Tuomas SMEDLEY, Holywell, Flintshire, ‘‘ Improvements in the 
manufacture of metal rollers and cylinders used for calico printing, and 
other purposes.” 

2628. WitLiaM Hoyt, Tipton, Staffordshire, ‘‘ Improvements in obtaining 
sulphur, or certain sulphur compounds from certain other sulphur com- 
pounds, and in obtaining carbonic acid.” 

2630, EpmunD Kxoon Dwysr, Pimlico, Middlesex, ‘‘ Improvements in ma- 
chinery for doubling, creasing, and folding cloth.” 

2 WiLLiIaM EpwakD Newton, Chancery-lane, London, “Improved ap- 
paratus for milking cows.”— A communication from L. O. Colvin, Cincin- 
natus, Cortlandt, New York, U.S.— Petitions recorded 27th October, 1860. 

2636. Ropgrt BLaCKLipGr, Bolton-le-Moors, | hire, ‘* Imp ts in 
the pre ion of materials for sizeing, dressing, or finishing warps, yarns, 
textile fabrics, or paper.” 

2638. Tuomas WiLson, Birmingham, ‘‘ Improvements in movable spanners 
or screw wrenches.” 

2642. Eowarp Hakrisoy, WILLIAM Brappury, JAMES BUCKLEY, and Day 
Garsipg, O.dham, Lancashire, “ A certain compound, or certain com- 
pounds, to be used as a substitute for gunpowder.”—Petitions recorded 29th 
Octobe, 1860, 

2650. Isaac Daeyrvs, Paris, “‘ Improvements in rolling iron, and in ma- 
chinery employed therein.” 

2052. Joun Beck, Isabella-street, Broadwall, Surrey, ‘‘ Improvements in 
stop valves for water, steam, or other fluids.”"—Petitions recoried 30th 
October, 1860. 

2662. Louis MARTIN, Tenison-street, York-road, Lambeth, Surrey, and 
Ouiver PENPOLD, Biackmoor-street, Drury-lane, London, ‘* Improvements 
in the manufacture of candies.” 

2664. Grorex Davis, Serle-street, Lincoln's-inn, London, ‘‘ Improvements 
in boxes for railway carriage axles, and other shafts."—A communication 
from isaac P. Wendell, Philadelphia, Pennsylvania, U.S. 

2666. JAMES ANDBKSON, Belfast, Ireland, ‘‘Improvemeuts in the manufaec- 
ture of felt, and in the mode of applying the same to railways and to other 
uses.”— Petitions recorded 31st October, 1860. 

2667. WitutiaM KEYNOLDS, , and Grorer ALFRED Samson, 





im 





Prior Cottage. 
Duck-lane, Edmonton, Middiesex, *‘ Improvements in the manafacture of 


boots and 
2668. Davip Joy, Manchester, ‘‘ Improvements in thé valves of steam 
hammers, which are also a ble to other purposes.” 
2669. FREDERICK JOHNSON, 
fixing screw piles and 


orth-stieet, Westminster, “‘ Improvements in 





in the on of 

1654, WiLtiaM HaRPer PritcHarD, St. Luke’s, Middlesex, ‘‘ An improved 
apparatus for i ising child and assisting them in 
learning them to walk.”—Vetitions recorded 9th July, 1860. 

=. ae PowpitcH JoRpESON, Eastcheap, London, “ Improvements in 
ifel Sia 

1657, Makc ANTOINE Francois Mexnons, Rue de 1I’Echiquier, Paris, ‘‘ An 
improved steam boiler."—A communication from Adolph Keifer, Coppen- 
hagen, Deomark.— Petitions recorded 10th July, 1860. 

1665. EUGENE FRANQUINRT, At; Belgium, “ lump ts in the ma- 
chinery or apparatus for rolling iron.”—Petition recorded 11th July, 1860. 

1680. THOMAS BREARLEY, Dock-street, Whitechapel, ‘‘ Improvements in 

hinery for producing and revivifying animal charcoal.” 

1633. FREDERICK AYCKBOURN, Mitcham Common, Surrey, ‘‘ Improvements 
in tavular beds and bolsters.” 

1685. FRaNcis MORDAN, Goswell-road, London, “Improvements in bottles, 
jars, or vessels for holding blacking, and in certain a thereof, 
part of the inveution being applicable to stoppers for bottles used for 


” 











other purposes. 

1686. JouN FERGUSON, Glasgow, Lanarkshire, N.B., ‘Improvements in 
machinery or apparatus for sawing or cutting wood into veneers an 
planks.” — A communication from J. F. C. Wieland, Hamburgh.—Peti- 
tions recorded 12th July, 1860. - ‘ 

1689. MariB VIRGINIE HOUQUET, Boulevard de g, Paris, “Canisters 
or vessels fitted witn movable and hermetically stopping covers for contain- 
ing preserved, al tary, or other sub ‘i 

1694. ANDREW STRATHERN, ANDREW STRATHERN, jun., and ALLAN STRATHERN, 
Glasgow, Lanarkshire, N.B., ‘Improvements in stopcocks or valves for 
regulating the flow of fluids.” ; 

1697. Micuku Henry, Fleet-street, London, ‘‘ Improvements in looms and 
in the Jacquard apparatus of looms.” — A communication from Messrs. 
Feenqole Durand and Henry Auguste Pradel, Paris. — Petitions recorded 13th 
July, 1860, 

1703. Josgru and Samus. Lixerord, Bishop Auckland, Durham, * An im- 
proved machine for washing, drying, and dressing currents. —Petition re- 
corded 14th July, 1860. 

1712. FREDERICK LupEWiG Haun Dancugub, Great Queen-street, West- 
minster, “Certain improvements in filters.”—Petition recorded 16th July, 


1860. P 
1723. Henry Gioac, Edinburgh, Midlothian, Scotland, ‘‘Improvements in 
breech-loading tire-arms and cannons.” | 
1725. JAMES #HkNSON, Watford, Hertfordshire, and WILLIAM FREDERICK 
Henson, New Cavendish-street, Portland-place, London, ad Manufacturing 
canvass and other fabrics for tarpaulings, sacks, rick-cloths, ships sails, 
and for other purposes, and also for uniting the edges of the same. 

727. Leoponp Unegr, Bonn, Prussia, ‘‘ Improvements in the construction 
aud arraugement of box-irons, - lewadivesses and others, for pressing 
and smoothing clothes and fabrics.” 

1723. FRANCIS CHARLES SEyDE, Warren-street, Fitzroy-square, London, 
‘Improved mechanism for pulping, triturating, and comminuting for 
culinary and other purposes.’ ’ 

1730. ADAM CARLISLE BaMLETT, Myddleton, Tyas, near Richmond, York- 
shire, “‘ lmprovements in reaping and mowing machines. 


Sino 
































Nov. 23, 1860. 
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17th July, 





ABRAHAM ESKELL, Grosvenor-street, Grosver uare, 

1732. iain beds or bases for artificial teeth.”—Petitions recorded 
1860. 

1742. RicHarp ARCHIBALD Broomay, Fleet-street, London, ‘‘ The treatment 
of gluten in order to manufacture a substance to be a in printing 
fabrics, and other industrial uses, in substitution for albumen.”—A com- 
munication from Lies Bodard, Strasbourg, France. 

1744. Jonn Henry JonNnson, Lincoln’s-inn-fields, London, “ A new colour- 
ing matter, and the means of obtaining the same.”—A communication from 
Louis Henry Obert, Rue Meslay, Paris.—Petitions recorded 18th July, 


1718. jonx Heyry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the manufacture or production of white lead, and in the machinery or 
apparatus employed therein.”—A communication from Georges Hyacinthe 





Ozouf, Rue Mezlay, Paris. 

1750, ALONZO BUONAPARTE Woopcock, Manchester, “ Imp’ in the 
manufacture of moulded articles of vuleanised india-rubber.” 

1751. Wruu1aM Barrett, Norton, near Stockton-on-Tees, “ Im ements 


in machinery to be used when casting metals.”—Petisions recorded 19th 


July, 1860. 

1757. *Cuanies WenzEL HAnNet, Manchester, “ Improvements in the con- 
struction of of umbrellas and parasols."—A communication from 
Louis Prang, ton, U.S.—Petition recorded 20th July, 1860. 

1776. HERRY sa Lo eye ate L -_ e, vi —_ vd = 
charging and drawing the charge from gas retorts, and in the mac 
cmployel in performing such operations.”—Petition recurded 23rd July, 


1860. 

1783. W1uL1AM CLARK, Chancery-lane, London, “ Improvements in apparatus 
for setting and sharpening scythes and other like instruments.”—A! com- 
munication from Mr. Pierre Charles Ratel, Paris.—Petition recorded 24th 





July, L 

1797. Montaeus Ricuarp Leverson, St. Helen’s-place, London, “ Improve- 
ments in applying springs to locomotive engines, and to railway and other 
carriages.”—A communication from William Hogg Brown, Erie, Pennsyl- 


1900 Mane Antorns Francois Mennons, Rue de |’Echiquier, Paris, ‘‘ Im- 
rovements in etching on = communication from Edouard Eugéne 
aynal and Emile Bello Ss. 

1810. THADDEUS eae tal De Grasse Fowter, Northford, Connecticut, 
U.S., ‘Improvements in machinery for manufacturing pins.” —Petitions re- 
corded 25th November, 1860. 

1836. Lawson DaNSDELL, Ipswich, Suffolk, ‘‘ Improvements in the manufac- 
ture of harrows.” 

1838. Grorcz Henry Birxseck, Southampton-b gs, Chancery-lane, 
London, ‘‘ Improvements in looms for weaving velvet or other cut pile 
fabrics.”—A commanication from Elie Dominique Baril, Paris.—Petitins 

recorded 28th July. 1860. 

1867. EBgNEZER PARTRIDGE, Stourbridge, Worcestershire, ‘‘ Improvements 

in axles and axle-boxes.”—Petition recorded 2nd August, 1860. 





for the and bottom of a vertical shaft, to which is keyed at bottom a 
toothed pinion, which is geared into by the teeth on the inner crown before 
At top this shaft carries a toothed wheel, which into a 
pinion carried on a second vertical shaft su a inside of the hollow 
shaft first herein mentioned ; a ion from the side of this hollow shaft is 
cut away to allow of the toothed wheel into the last-mentioned 
inion. The shaft to which this pinion is keyed rises above the top of the 
follow shaft, and has keyed on its upper end » bevelled toothed crown 
wheel. On the neck of the hollow there is a ring, which supports 
a collar carrying forked arms curved upwards ; by means of aset screw these 
arms may be fixed in any direction required by the work to be performed. 
The upper ends of the forked arms form bearings for a horizontal shaft, to 
which is keyed a bevelled ion, into which bevelled toothed crown 
wheel gears, On the outside of the arms this last-named shaft has keyed, 
or otherwise fixed to it, pulleys, from which bands are led to communicate 
power for the work to be performed.—Not proceeded with. 





Cuass 2.—-TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
eed se valcgn tiling Verh, Boat’ Carriages, Gores iter 


ness, §c. 
1140. T. M. Guapstong, London-street, London, ‘‘ Anchors.” —Dated 8th May, 
1860. 
This invention cannot be described without reference to the drawings,— 
Not d with. 


1145. J. B. J. Buyer, Rupt, near Scey-sur-Sadne, France, “ Cast-iron cart 
wheels.” —Dated 9th May, 1860. 

These improved wheels are of cast-iron, and in one piece ; the nave is so 
made as to receive a wooden ora metal axle at will, and the spokes are 
placed at such a distance apart that the wheel, while possessing all the 
necessary solidity, shall not be of any great weight. The felloe or outer 
circle of the wheel, which may be termed the tyre, is more or less flat or 
rounded, according to the nature of the soil over which the wheel is to 
travel, so that, no matter what sort of ground, the wheel, whether used for 
cart or plough, may not sink in it. ‘lhe patentee also provides a groove or 
circular cavity in the interior of the nave, which not only lessens the 
weight of the wheel, but also serves to receive and retain fatty matters, and 
consequently acts as a x. He is of opinion that wheels made 
entirely of cast-iron will, if the iron be of good quality, be sufficiently 
strong, and even stronger than y, for all pu Nevertheless, 
to give them greater strength, either where the quality of the metal is 
doubtful, or for the satisfaction of persons who may fear the breakage of 
wheels made entirely of cast-iron, he has deemed it advisable, in some 
instances, to place in the outer circle or felloe a ring of iron, round or 
nearly flat at will, but, in preference, round if the felloe be round or rounded 
and half flat, or of hoop iron if the felloe be half flat or more or less 








1949. Hewry CoTTERELL, Balsall Heath, King’s Norton, Worcestershire, 

‘Improvements in the manufacture of umbrellas and parasols.”—Petition 
recorded 11th August, 1860, 

2041. ANDREW Barcuay, Kilmarnock, Ayrshire, N.B., “Improvements in 
pumping engines.”— Petition 24th August, 1860. : 

2071. Peter Errertz, Manchester, “ Imp nts in I y or appa- 

ratus for making bricks, tiles, and similar articles, and in apparatus for 

transporting the same, which imp: its are also applical for the 
utilising of turf, peat, coal dust, or similar substances.” —Petition recorded 
28th August, 1860. 7 

2306. Joun CLARK, WILLIAM PoLLock, and James WayTR, ne, Ren- 
frewshire, N.B., “‘ Improved apparatus for spinning or twisting.” Petition 
recorded 1st October, 1860. 

2429. Davin Corr, Liverpool, “Improvements in drums, kegs, casks, and 
like packages, and in machinery or apparatus employed in the manufacture 
of the same.” — Petition recorded 8th October, 1860. 

2525. WiLLIAM HENDERSON, Alderley Kdge, and Jonatuan Down, Alderley, 
Cheshire, “ Imp ts in obtaining copper, silver, tin, and several 
other metals, from their ores, or any other natural or artificial compound, 
containing one or more of these metals.”—Petition recorded 17th October, 











Cheshire, and James WADSWORTH, 
» ** Imp in gas burners, and improved modes of 

manufacturing the same.”— Petition recorded 22nd October, 1860. 

2634, Witt1aM Epwakp Newton, Chancery-lane, London, “ Im da 
paratus for milking cows.”—A communication from L. O. Colvin, Cincin- 
natus, Cortlandt, New York, U.S.—Petition recorded 27th October, 1860. 

2643 Tomas GREENWOOD and Jacos Dockray, Leeds, Yorkshire, “ Tm- 
proven.ents in machinery for carding, opening, and straightening tow and 
other fibrous substances.”— Petition recorded 29th October, 1860. 

2653. Davip SELKIRK MILLER, Marlborough-street, Calton, Glasgow, Lanark- 
shire, N.B., “Improvements in weaving, and in apparatus used for that 

urpose.”— Petition recorded 30th October, 1860. . 

6. CHABLES HaARRATT, Hornsey-lane, Highgate, Middlesex, ‘‘ Improve- 
ments in machinery used in giving motion to a shaft or axis used in pro- 
pelling vessels, ploughs, and machinery.”—Petition recorded 1st November, 


1860. 

2759. CHARLES Stevens, Welbeck-street, Cavendish-square, London, “ An 
improved machine for raising water.”—A communication from Jean Bap- 
tiste Guignes, Marseille, France.—Petition r November, 1860. 

2771, HinaM EDWIN West, Attleborough, Massachusetts, U.S., ‘A machine 
for pressing and shaping straw hats or various other articles of like 
character.” —Petition recorded 12th November, 1860. 


1860. 
2574. JosepH WaAbDsworTH, Marper, 
Salford. L hire, ‘* I t 





proved ap- 





tice is hereby given, that all persons having an interest in oppos- 
m.. ro on of such Tien are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
journal) in which this notice is issued. 


List of Bpecifications published during the week ending 


th November, 

901, 8d. ; 902, 8d.; 903, 6d. ; 904, 4d.; 905, 7d.; 906, 9d.; 907, 8d.; 
, Bd. ; 909, 7d.; 911, 1s. 10d.; 912, 1s, 6d. ; 913, 3d ; 914, 3d. ; 915, 
8d. ; 916, 3d. ; 917, Od. ; 918, 2s.; 919, 3d.; 920, 3d. ; 921, 1s. bd. ; 922, 
9d. ; 3 925, ; 926, 10d.; 927, 3d. ; 928, 3d.; 

: q . 5d. ; 933, 7d.; 934, 7d. ; 935, 1s. 8d. ; 936, 
8d. ; 937, 6d.; 938, 3d. ; 939, 1s. 1d.; 940, 9d.; 941, 8d. ; 942, 3d 
Bd. ; 944, 3d.; 945, 3d. ; 946, 3d.; 947, 3d.; 948, 3d.; 949, Od. ; 950, 3d. 
951, 6d. ; 952, Sd.; 953, 5d. ; 954, 5d.; 955, 6d. ; 957, 1s. 3d. ; 958, 10d. 





*,* Specifications will be forwarded by Mr. Bennet Woodcroft, Great Seal 
Patent Office, Southampton-buildings, London, on receipt by him of the 
amount of price and —z. Sums exceeding 5s. must be remitted by 
Post-office order, made payable to him at the Post-office, High Holborn. 


ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS, 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, Sc. 


1141. G. Scort, Ashburnham-terrace, Greenwich, “‘ Furnace or grate bars.” — 
Dated 9th May, 1860. 

This invention has for its object such arrangement and construction of 
the fire-bars, that, in a given space, they afford a greater area for the fuel, 
and more evenly and equally distribute air into and among the burning 
fuel than those now in use. It consists in so forming the bars that their 
cross section is of a “4 and furrow form, thus presenting hollows or 
valleys of various forms between each pair of bars, instead of, as hitherto, 
forming a level or plane on their upper surface.—Not p: with, 

1149. R. A. Brooman, Fleet-street, London, “* Horse mills.” —A icati 








This ring is embedded in the cast-iron, and for this purpose in 
moulding every precaution is taken to cover ail parts of the circle with a 
uniform coating of cast iron. When it is desired to give still greater 
strength to the wheels, he ties to the circle of iron as many iron rods as 
the wheel is to have spokes, and covers this skeleton with a sufficient and 
regular coat of cast-iron. 


1157. A. Witson, Edinburgh, “ Railway carriages, wagons, and trucks.” — 
Dated 10th May, 1860. 

The invention consists in building such carriages of lattice-built iron or 
steel frames, bodies, and under frames, either in combination or otherwise. 
Flat channel angle or T-iron or steel are the most suitable sections for the pur- 
pose, and are arranged diagonally to the side and end sole bars of the carriage, 
and rivetted — where the diagonal bars intersect or cross each other. 
Carriages and frames thus constructed will possess great stiffness, strength, 
and durability, and the weight of the same will less than those con- 
structed in the ordinary manner. 

1165. R. A. Brooman, Fleet-street, London, “ Driving or propelling railway 
rolling stock.” —A communication.—Dated \ith May, 1360, 

The object of this invention is to apply the motive or propelling power of 
a locomotive engine to each of the wheels of a railway train, or to as many 
of these wheels as it may be deemed desirable to apply to it, by means of 
series of rods extending from the piston rods of the locomotive along the 
sides of the train, and connected to the wheels by cranks or pins, the parts 
being so arran that they will work with undiminished efficiency when 
the train is going round curves either of great or small radius. In carrying 
this invention into effect, the inventor supports the shaft, by means of 
suitable bearings between each two adjacent carriages, in such manner 
that, whatever relative positions the carriages may assume in passing round 
curves, the said shaft shall —— remain in the plane of the carriage axles (or 
as nearly so as may be), and shall always bisect the angle contained by the 
prolonged longitudinal axes of the carriage; or, in other words, the said 
shaft shall alwa; e equal angles with those axes. The bearings of the 
said shaft are supported by jointed rods attached to the ends of the carriage 
for this purpose. At the eatremities of each such shaft are carried double 
rocking levers, the — ends of which are connected by rods, either 
directly to cranks or pins, on the adjacent wheels, or to sliding blocks or 
bearings, which are themselves connected to the said cranks or pins. The 
connections between the rods, levers, and cranks or pins are made by means 
of double or universal joints, where such are necessary, in order to provide 
for the changing positions of the carriages or curves. The carr ure 
connected together by means of horizontal plates and vertical pins or bolts 
kept clear of the transverse shaft which passes between the cartlages 3; orby 
any equivalent means, 


Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
=, > Evans, Derby, ‘‘ Polishing yarns and threads.”—Dated 8th May, 








For the purposes of this invention, in place of polishing the yarn or 
thread whiist in the hank, or as it passes direct from one to another, 
as heretofore, the yarns or threads to be polished are, when sized and in a 
damp state, wound spirally around two or more rollers on parallel axes, the 
several coils of the spiral being kept separate the one from the other by each 
coil being passed ——_ areed. A slow rotary motion is given to one of 
the rollers, by which the yarn or thread is wound on to the rollers at one 
end of the coil, and is unwound from the rollers at the other end of the 
coil. The yarn or thread is, when distended between the rollers, and as it 
is caused to travel onwards by their revolution, subjected to the friction of 
polishing instruments, such as a bright metal-heated cylinder with brushes 
attached to its periphery at intervals, as described in the specification of a 
patent ited to the present patentee and to Samuel and Henry Evans, on 
the 10th November, 1859 (No, 2558) ; other —— instruments may be 
employed. The yarns or threads may either be wound singly in spiral coils 
around the rollers, or several yarns or threads together may be thus wound 
round the rollers. The rollers around which the yarns or threads are 
wound are by preference made conical, so as to take up the slack of the 
yarn or thread caused by its stretching whilst drying. 


1144, E. Burrerwortn, Spotland, near Rochdale, “ Preparing and spi 
cotton, d:c.”—Dated 9th May, 1860. , ererery 
This invention consists, First, in making the drawing rollers of machinery 
for preparing and spinning cotton and other fibrous substances with conical 
bosses, for the purposes of reguiating the thickness of the sliver passing 
between them. Secondly, in the machinery for guiding the sliver on to 
different parts of the rollers above valeesed to for varying the draught in 
proportion to the thickness of the sliver. Thirdly, in an improved mode of 
applying a roller covered with card teeth for doffing the doffer, or for 
doffing the stripper by which the doffer is doffed. Fourthly, in certain im- 
roved arrangements of for coiling slivers into cans, whereby the in- 
clined tube now emplo is dispensed with. Fifthly, in making the front 
top roller of a set of drawing rollers iently large to di with the 
additional weight when the next roller to it is furnished with a bar dish or 
plate instead of a top roller. Sixthly, in an improved combination of rollers 
and dishes, straight edges or plates, for drawing woollen slivers or threads. 
Seventhly, in certain improved centrifugal flyers and pressers, which super- 
sede or greatly reduce the length of the hollow flyer leg. Lastly, in forging 








— Dated 9th May, 1860. 

Upon the frame of a truck with wheels, or upon an ordinary bed, the 
inventor bolts a hollow boss with horizontal radial arms. The hollow boss 
receives the lower end of a hollow vertical shaft, aud by means of flanges on 
the shaft which rest upon the upper inner surface of the boss, supports it ; 
a key fixes the shaft, and prevents it turning within the boss. Surrounding 
the shaft, and resting upon the outer — surface of the boss, is a collar 
cast in a piece with a hoop or band, which extends sume distance from the 
coilar in a horizontal direction. On the inside of the hoop he places 
segmental blocks ‘or plates of iron, lined on their inner faces with leather. 
An independent hoop or crown toothed on the inside is placed inside of the 
segmental plates, and pressure screws passing through the outside hoop 
regulate the friction or pressure nst the inner crown. The shaft or 
shafts, to which the animal or an is is or are harnessed, bear against the 
lower end of the collar, and are bolted to the bottom of the outer hoop 
plate. The arrangement of the hoop, segmental plates, inner crown, and 
pressure screws is intended to guard against breakage and shocks to the 
mill, which might arise from any sudden pull or jerk of the animals dri 
it, for upon any such jerk the outer hoop would turn round the inner 
toothed crown without carrying the latter with it, and which would after- 
wards take its motion gradually; therefore, the p screws must be 
nicely regulated to allow of the outer hoops revolving round the inner 
crown, under the circumstances above mentioned. The hollow shaft has 
cast on one side, and in a piece with it, two arms, which support 


~~» 








the p with the flyer leg, or fixing the leg and ss ther, and in 
Ring the requisite pressure to the presser by the elasticity of the flyer leg. 
e invention cannot be described without ref to the drawings. 





1150. W. E. Newron, Chancery-lne, London, ‘ Manufacture of threads and 
yarns.” —A communication.—Dated 9th May, 1860. 

The patentee claims, First, the bination in the e of thread 
and yarn of ordinary short staple fibrous materials, such as cotton or wool, 
with a short fibre made or reduced in the manner described from long staple 
fibrous materials, such as flax, hemp, jute, silk, China-grass, and similar 
substances, so that, when so bined, the diff: fibres can be spun on 
ordinary cotton and woollen machinery, Secondly, the mode set forth of 
seeing long staple vegetable fibrous material by the application to such 
fibre of mechanical forces, in such a manner as to draw out and separate 
the fibrous material into fibres of uniform h or thereabouts, each part 
or fibre presenting standard ends, substantially in the manner and for the 








Ciass 4.—AGRICULTURE, 
Including Agricultural i Sea Implements, Flour 
fe. 


1139. D. Surrox, Banbury, “‘ Rollers for rolling and crushing 
land.”— Dated 8th May, 1860. 

For the purposes of this invention each roller is composed of one or more 
series of narrow rollers, but, in place of all the rollers of a series being 
mounted on a common axis or narrow roller moves on its own 
axis, which is carried by an upright bar which is attached to a lever, and 
the series of levers are mounted and move on an axis above the series of 
—, _ according = + nature and _—- of the land, eek wen | a 
a greater or lesser amount of pressure put on them e 
= amount ane on og —— in place we wring te 3 used o 

may ings may be emplo: to act in the separate sections of a 
roller. By these arrangements aa narrow section of a roiier can rise and 
fall pean mye pend of the others; each roller, whether composed of one or 
more es of narrow rollers, is ted in a suitable framing, and — 
sion is made for applying wheels thereto, in order to facilitate ing 
moved from one place to another, without the rollers coming to the surface 
of the road on which they are moved.—Not proceeded with. 

1152. J. Howarp, Bedford, and J. Liusy, Astwood, Buckinghamshire, 

“* Horse hoe.” —Dated 9th May, 1860. 

This invention cannot be described without reference to the drawings. 
1176. R. Youne, , “* Cleaning grain.” —Dated 12th May, 1860, 

This invention cannot be described without reference to the drawings. 


Crass 6.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §. P 
ane, om M. Fisuer, Taunton, “ Chimney tops or cowls.”—Dated 9th May, 
8 





This invention consists in constructing chimney tops of a series of 
conical shaped funnels, placed one over the other, and held at a convenient 
distance apart by side bars or frames, The frames carry a plain band or 

linder at top, and this band supports a conical shaped cover which is 

laced over the central aperture formed by the funnels. Inside the 
Ronde the patentee fixes a vertical rod with one, two, or more screw 
vanes. 


1156. F. Eowarps, Great Marlborough-street, London, “‘ Chimney bars or 
plates.” —Dated 10th May, 1860. 

This invention consists in forming what is known in the trade as a 
chimney bar of a broad flat or curved plate with or without slots or apertures 
therein, and with a central aperture opening into the chimney or 
flue, and in fitting in such aperture a register plate or damper.—Not pro- 
ceeded with. 


1167. T. H. Morrewt, Leyland, and H, Cuarnuny, Preston, Lancashire, 
** Making bricks, tiles, and other articles from plastic materials.”—Dated 
11th May, 1860. 

In carrying out this invention, the patentees arrange a “ pug mill” so 
that the clay or other plastic material shall pass through it, and thence 
through one or more pairs of revolving rollers placed at suitable distances 
apart. The clay or other plastic material then into a chamber in 
which works a piston or push plate (or pistons or push plates), moving 
alternately from end to end of the same, being actuated by a crank or 
other convenient means. At each end of the chamber is a die (or dies) 
of the required form, and also any ordinary arrang t of app 
oS cutting off and removing the bricks or other articles as they are 
made. 

1172. W. Brown and C, N. May, Devizes, “‘ Brick making machines.”—Dated 
11th May, 1860. 

This invention relates to improvements in machines for io bricks, 
acting on the principle and in the manner of machines patented by Mr. 
Joseph Pvnloit, dated 9th October, 1851 (No, 13769), 6th April, 1858 (No. 
14054), and the 15th March, 1854 (No. 619), and consists, First, in the appli- 
cation of a slot link on the die box in which one end of the —s rod 
works, whereby intervals of rest are obtained for the die, during which the 
moulds are filled and emptied. Secondly, in the lication of a crauk to 
work the mould box, instead of the cam motion hitherto used, according 
to the specifications of patents above mentioned. Thirdly. in the application 
of a worm and wheel to work the endless band shaft for bringing out the 
moulded bricks. Fourthly, in the application of one double motion cam 
and weigh bar or beam for working the pistons which push the bricks out 
of the moulds. Fifthly, in casting the clay compressing screw or worm of 
hard white iron, with a wrought-iron pin or dowel in it, by which it is con- 
nected to the main shaft, Sixthly, in making the whole machine self-con- 
tained, and mounting it on carriage wheels to render it portable.—Not pro- 
ceeded with, 

1175. W. Basrorp, Burslem, “ Constructing brick walls, and ornamenting the 
materials to ‘or the same.” — Dated 12th May, 1860. 

The First part of this invention consists in constructing walls so that 
their interior or exterior, or both faces, shall be composed of more 
even and permanent in colour, and more suitable for resisting the action of 
the weather, than those ordinarily employed. The pat effects th 
using small slabs or bricks of a better material, and pre; i 
manner to ordi bricks. These slabs are of two kinds, the one has a 

onal area equal to that of the ordinary header brick; the other has a 
sectional area equal to the face of a stretcher brick. He calls these the 
improved header and stretcher faces, or face bricks. Their thickness varies 
according to their application, being from 1 in. to 3 in., or even more. He 
makes use of one or of both of these bricks, as may be wished, or according 
to the kind of wall built, The yg of the invention relates to another 
mode he adopts for attaching binding the improved header and 
stretcher faces, that is to say :—He proposes to rabbet or recess either the 
two front corners, or all the corners of the stretcher brick, according as he 
is about to line one or both faces of the wall, so that when two bricks come 
together, he is enabled to place one of the face headers within the recess 
formed by the two rabbetted corners of the bricks, which not only pro- 
duces the effect of an ornamental face, but forms a complete cover to the 
joints of the bricks. By causing the face to project from the rabbetted 
recess, and placing another stretcher face along the ordinary stretcher 
brick, so as to come flush with the front face, the whole of the wall may be 
faced with the improved slabs. 


Ciass 6.—FIRE-ARMS. 


Including G , Swor ds, Cannons, Shots, 8 Gu npow det ’ 
auto of War or for Defences, dun Carriage be _ 


1153, W. E. Gepox, Wellington-street, Strand, London, “ Breech-loading fire- 
arms.”—A communication.—Dated 10th May, 1860. 

It is proposed, ding to this i 
the barrel of a gun a spiral spring turnii 
bolt, when the barrel is closed, extends 














jon, to place beneath the breech of 
round a bolt, one end of which 
yond the breech of the barrel 


towards the butt-end of the gun, and rests against the upper arms of a 
tumbler, the lower arm of which forms a trigger. By upon this 
wigger the upper arm of the tumbler will press inst the bead of the bolt, 
which, compressing the spiral, advances until it 


a8 passed the t where 
the breech of the barrel joins the stock of the gun, when the | rises, 
and the —— ma inserted ; on pres-ing down the breech of the 
barrel, the bolt descends with it, until its head, passing the bottom of the 
late against which the breech end of the barrel rests, the spring forces it 
k to its original position, thereby strongly securing the breech of the 
barrel against the stock. It is —_ to this arrangement (with 
slight modifications) to every di ption of fire-arm.—WNot proceeded 





Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Uj , Ornaments, Musical Instru- 
ments, Lamps, Manufact Articles of Dress, &c. 
1170. J. Owen, She 


, and G, Veitou, Birmingham, “ Improvements in the 
construction the bottoms of bedsteads, mattresses, couches, seals, 
mais, €e."—Dated 1th ia, 1860. _ 
nvention con in forming the bottoms of bedsteads, sofas, seate, 

chairs, and other similar articles r= sitting or reclining upon of a series of 
springs, either of wood, bone, or metal, in the following manner :—The 
spring, which the patentees prefer to be of steel, is an elli or other 
milarly curved band, each extremity being terminated in a or catch ; 
these hooks or catches fasten each on to one side of a buckle, the other side 
of which is hung to a catch or loop firmly attached to the frame of the 
article upon which the spring bottom is to be applied, so that, when pressure 
is applied to the spring, the force depressing it renders the curve flatter, 
giving it a tendency to elongate itself. This elongation is compensated by 
the action of the buckles, which, pressed upon by the hooked extre- 
mities of the spring, rotate down round the fixed catches which are 
attached to the frame of the article, and thus allow the ends of the spring 
to recede from each other ; upon the pressure being removed, the elasticity 
of the spring allows it to take its previous form, and the buckles return to 
their natural former positi In the bot 








oe fied. Thirdly, the mode set forth of treating fibrous materials, 
such as flax, hemp, jute, manil! sugar-cane, and o' log 

substances. particularly subjecting the fibrous material to the 
action of air or with moisture or vapour as set forth. 


charged 
Fourthly, the use of the contrivances set forth, or their equiva- 
lent, for drawing out and —s the fibres of flax, hemp, jute, China- 
eres, and other analogous o& ces from the boon, and reducing them to 
suitable lengths of staple to be used on cotton, woollen, and other 


machinery, and the application of such mechanical contrivances or their 
equivalents to spinning machinery for the purpose set forth, 








850 


THE ENGINEER. 





Nov. 23, 1860. 
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Crass 8.—CHEMICAL. 


y ( ing Special Chemical and Pharmaceutical Preparations, Fuel 
ting Preparation and Preservation of Food, 


and Lighting Materials, Y 4 roa , 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, , &. Paint, , Manures, Se, 


1135. J. Conner, near Bromagrove, ‘‘ Evaporating pans for the manufacture 
sult.” —Dated 8th May, 1369. 

The patentee claims, First, making the said pans of plates of cast-iron, 
i of wrought-iron as heretofore, the d cast-iron plates having 
flanges made upon them, by which flanges the said plates are screwed or 
bolted together. Secondly, applying to evaporating pans a pocket or 
trough into which the salt can be raked as it f ls to the bottom of the pan, 
the said pocket or trough running all round the pan, or on two sides only 
of the pan, and having communication with the body of the pan. Thirdly, 
producing a gradual rise in every direction from both ends and sides to the 
middle ” the pan. This improvement is claimed as applicable not only to 
cast-iron pans, but to pans made of wrought-iron, or any other material. 


Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, $c. 


1146. J. Rew, University-street, London, “ Electric telegraph conductors.” — 
Dated %h May, 1860. oi 

In carrying out this invention, under one modification, the patentee 
proceeds as follows :—During the time of action of spinning or laying the 
separate wires forming the conducting core, the patentee allows the several 
copper or other wires of which it is posed to pass sep ly through a 
trough containing a mixture of the ordinary gums used in coating tele- 
raphie wires (or it may be any other suitable materials or compounds 

ept in a heated state), with which each and all of the wires are coated ; 
while the mixture is still warm, and in a plastic state, the wires are 
twisted together, so that the whole becomes one solid mass through which 
no water can penetrate, 


Cuiass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


936. M. A. F. Mennons, Pa: is, “ Setting for lamp reflectors."—A communi- 
cation.—Dated 14th April, 1860. 

This setting is composed, First, of a circular metallic collar fitting to 
the lamp glass, and resting on a projecting ring cast on the latter at a 
short distance above the point of the flame. Secondly, of a second collar 
of an oval form hinged to the first, and fitting in an oval opening formed in 
the reflector. Thirdly, of a pair of small guide pieces, fixed in a slanting 
position, one on each side of the circular collar, and sliding in a@ pair of 
corresponding sockets on the oval roller above. By means of these guide 
pieces the upper collar with the reflector is set at any required angle, while | 
the lower collar, turning freely on the ylass of the light, is faced at will | 
from one point to another.—Not proceeded with. j 
037. F. Fonrenav, Paris, “ Apparatus for the preservation of liye and 

property in cases of shipwreck.” —Dated 14th April, 1869. : 

This apparatus is composed of a strong barrel or case of suitable form and 
dimensions in wood, meta), gutta percha, or other matter, provided at any 
required point with a port closed at will by a cover. At each end of this 
barrel or case are fixed one or more round bars of iron serving as holdfasts. 
An iron rod is also fitted to one of the ends, in such a way as to be easily 
raised when required to serve as a staff for a small signal flag in sheet 
metal, In the opposite end is countersunk an inoxidable plate, with the 
name of the vessel, the port to which she belongs, &e. &c. The whole 
apparatus should of course be thoroughly water-tight. It may, if required, 
be divided into compartments. The float thus arranged is employed for 
the reception of valuable articles of all sorts, casts, jewels, papers, letters, 
&c., or may serve as a magazine for a supply of victuals or even liquors. 
When the ship is abandoned the required number of floats thus charged 
are taken in tow by the boats, the tow lines being so arranged as to give | 
way of themselves in case of the sinking of the latter. In this case each 
a may still serve as a life-buoy to one or several men, who may 
cling to the holdfasts above mentioned, or to cords stretched along the sides 
and secured at each end. Should all the lives be lost the apparatus will 
continue to float for an almost indefinite length of time, and ay be 
recognised from a considerable distance by the signal flags fitted to each. 
039. A. Jones, Munchester, ‘‘ Apparatus for making rivets, screw blanks, dc.” 

—Dated 14th April, 1860. 
be described without reference to the drawings. 
‘* Manufacture of spikes, nails, 








This invention cannot 

947. R. Broven and R. Cox, Birmingham, 
pins, rivets, dc.” —Dated 6th April, 1800, 

This invention consists in setting up four rolls geared together so as to 
be properly speeded, aud to revolve in unison with each other ; the outer 
edges or peripheries of two of the rolls that are placed parallel with each 
other (and which are called the forming rolls) are to be shaped, or divided, 
or segmented according to the article to be made, and these rolls are made 
in a general way of the thickness of the article to be formed between their 
peripheries or surfaces. The other two rollers are fixed at right angles with 
the forming rolls, and are thick enough to well overlap the apy | of the 
other rolls ; thus there are two surfaces in the forming rolls for forming 
articles of ir:egular thicknesses, and the lateral rolls for pressing or forming 
the article on their parallel sides. If it be found desirable that the head of 
the nail to be formed shall project over its four sides, or be of a circular 
shape, indentations may be also formed on the periphery of the lateral 
rolls in their proper place, and by taking a strip or rod of scrap or other 
iron reduced to the proper size, and putting it through a suitable mouth- 
piece to the rolls in a hot state (the said rolls being set in motion from any 
suitable driving gear) the iron so presented will be driven in and rolled out 
into perfect nails —Not proceeded with. 

955. W. E. Newton, Chancery-lane, London, “* Nippers for attaching blocks 
and tackles to ropes." —A communication.—Dated |\6th April, 1860. 

This invention cannot be described without reference to the drawings. 
062 J. Parrerson, Beverley, “ Churning.”— Dated 17th April, 1860. 

According to this invention it is proposed to employ a tub or vessel of any | 
suitable shape, and to round it in such a manner that it may be rotated | 
round a fixed centre, but without, at the same time, turning on its own | 
axis. The milk or washing liquid contained therein, according as the appa- 
ratus is used as a churn or as a washing machine, is, by this peculiar motion, | 
violently agitated, and caused to rush or flow round about the vessel, 
thereby producing the required regulation necessary in the processes of 
churning or of washing. 

76. W. Davenvort, Bread-street, London, “ Roller window blinds.”—Dated 
18th April, 1860. 

The object of this Invention is to prevent the spiral spritgs of roller 
window blinds from being destroyed by continually “ buckling,” as is 
invariably the case with roller blinds of the ordinary construction ; also to 
attach the blind to the roller in a more simple and effective manner. The 
faventor produces a spring of greater range for the length of wire employed, 
and prevents it buckling or breaking by affixing one end of the spring to a 
stationary rod, around which is the spring and barrel, the other end of the 
spring being securely attached to a block, which is allowed to travel in a 
horizontal direction within the barrel, and upon the stationary rod ; this 
block has a groove cut in it, which fits an indentation made within the 
entire length of the barrel, so that the barrel revolves with the block, the 
spring will wind itself closer together, and thereby prevent its buck'ing or 
breaking, and when released by a pall acting on a ratchet wheel vt one 
end of the barrel, it will again expand by means of the block travel.ing as 
before described. The blind is made with a cord sewn along one end 
thereof, which is inserted in the groove or indentation formed oa the 
barrel, thereby preventing any unevenness in rolling up, which is the case 
with blinds when pre we: f the ordinary way, at the same time rendering 
the operation of attaching it mere casy and more effective. Two or more 
springs may be employed in the same barrel, according to the length thereof, 
and depth of the blind.——Not proceeded with, 


978. M. L. Bran, New York, U.S., ‘ Covk-screws.”—Dated 18th April, 1860, 

This invention consists in combining a gimlet or tapering pointed screw 
with a handle, thereby forming an instrument adapted to drawing corks of 
any size, from that of the smallest phial to a large bung. The gimlet 
screw will enter a cork or bung formed of hard wood as well as cork, and 
also serve for breaking the wire or string by which the cork is often 
retained in bottles containing gaseous or effervescing liquids. The improved 
cork.screw will enter into a cork much better than the usual twisted steel 
wire employed for such purposes, and is not likely to penetrate the cork 
sianting, or at one side, and break the same; and the said cork-screw is 
more ¢asily manufactured, much stronger, more durable, and move con- 
venient in use than any cork-screw or instrument heretofore made for such 
purposes.—Dot proceeded with. 

979. W. E. Newton, Chancery-lane, London, ** iUuminating buoys."—A com- 
munication.—Dated 18th April, 1800. 

This invention consists in an application of phosphorescent or chemically 
luminous bodies, as they are sometimes called, to the purpose of illuminat- 
ing buoys or other marke used at sea, whereby they may be reudered more 
visible at night than they are at present. —Vut proceeded with. 

980. B. Lauru, Manchester, ‘‘ Straightening metal bars, &c."—Dated 1th 
April, i860, 

This invention consists in the employment of a double set of two or more 
rollers for straightening bars, rails, rods, tubes, or plates, having the 
centres of one set placed between the centres of the other set, the rollers 





| yatus was employed, as on the previous occasion, and £16,000 was 


| day morning, fire broke out in the engineering works of A. and P. 


| the weather, or are so decayed, that scaffolding has been erected, 


a. J. WitLis, Little Britain, London, “ Umbrellas, &c.”—Dated 19th April, 


This invention consists, First, in the strengthening of the frame without 
increasing the diameter of the closed umbrella. To this end the patentee 
applies to that class of top notches and runners which have their respective 
notches cut through to the stick, and which are manufactured under a 
patent granted to the patentee on the 18th September, 1855, or under the 
patent obtained by the pat and William Fox, on the 22nd October, 
1859 (wherein wrought metal is employed in the construction of the top 
notch and runner rings), a solid annular shoulder, under or adjacent to the 
ring of notches, which shoulder may be secured by brazing or soldering. 
986. J. F. Mayr, Vienna, “ Obtaining light."—A communication.—Dated 

19th April, 1860. 

This invention relates to a peculiar system or mode of obtaining an in- 
ight, suitable for lighting a candle, for example, without the 
aid of matches, and consists in the employment of a small frictional electric 
machine ; the disc or cylinder of the machine may be composed of glass, 
hard india-rubber, or other material, but india-rubber is found to answer 
very well. The rubber or pad is supplied with a peculiar amalgam, the 
composition of which constitutes one of the main features of this invention. 
This amalgam consists of one part by weight of spelter or zinc, one part of 
tin, and one-half part of quicksilver. The spelter or zinc is first melted, 
and the tin is added thereto and well mixed together, after which the 
mercury is added to the molten mass, The whole is now poured on to an 
iron plate, when it is cooled, and subsequently reduced to powder in a 
mortar, and passed through a fine sieve, which completes the preparation of 
the amalgam to be employed. The current of electricity generated by the 
machine is conducted to a metallic vessel eontaining a mixture of alcohol 
and sulphur, this vessel being insulated. A cotton or other wick in this 
liquid is in connection with a charcoal electrode, carried by the cover of the 
vessel Above the end of the electrode is a metal wire or negative for the 
purpose of obtaining the electric spark when the machine is operated.— Not 

proceeded with, 
990. R. Ropents, Manchester, “‘ Punching machines."—Dated 20th April, 

1860. 








The nature of this invention consists, First, in certain improved combi- 
nations of eccentrics, or other equivalent agents, with dies and punches, for 
punching, either simultaneously or otherwise, both webs of L, T, and 
other shaped bars of iron, or other metal. Secondly, in the application of 
self-acting mechanism for advancing the said bars previous to and for hold- 
ing them whilst being punched, or greater accuracy will be attained 
than is practicable by the present methods. 








Tue Mavabar.—One of the most difficult operations ever per- 
formed by a diver has recently been accomplished in recovering the 
remainder of the treasure sunk in the Malabar at Galle. This con- 
sisted in cutting away the large iron plates from the mail room, } in. 
thick, and working through 9 ft. of sand. Heinke’s diving appa- 


thus got out in one day. The whole of the specie on board this 
vessel, upwards of £300,000, has now been saved.— Times. 


Destructive Fire.—In Glasgow, about one o'clock on Wednes- 


Stevens, Little Hamilton-street, which soon assumed a most 
alarming appearance. The eflorts of the firemen to subdue the 
flames in the engineering works were of no avail, and they contined 
their exertions to prevent the spread of the fire to the adjoining 
buildings, which they succeeded in doing. The greater portion of 
Messrs. Stevens’ premises were destroyed—nothing but the walls 
left standing. We have not learned whether the works were insured. 
— Glasgow Examiner. 

SkinninG Merropouiran Bui_pinGs.—At the present time this 
process is going on in various parts. Buildings of comparatively 
recent date have become so begrimed with soot and the beating of 


and the structures are in the way of being chiselled from top to 
bottom. The Scotch Church in Regent’s-square, Gray’s-inn. road, 


Tue number of locomotives which can be built 


early by the 
French builders is officially reported as follows :— Cail, of Baris, 
100; E. Gouin, of Paris, 72; Andre Koechlin and Co., of Mulhouse, 
100; works at La Creuzot, 80; Buddicom, of Rouen, 40; Cave, 50; 
Clement Desormes, 40; and the workshops of the Orleans Railway 
Company, 34; making 516 yearly. ides the Orleans, other 
railway companies produce from 30 to 40 more engines yearly. 


Propuecy.—“ We are not advocates for visionary projects that 
interf:re with useful establishments. We scout the idea of a railroad 
as impracticable! What can be more palpably absurd and ridiculous 
than the prospects held out of locomotives travelling twice as fast as 
stage coaches! We should as soon expect the people of Woolwich 
to suffer themselves to be fired off upon one of Congreve’s ricochet 
rockets, as to put themselves at the mercy of such a machine, going 
at such a rate.”— Quarterly Review, 1825. 


Tue GAs Matns.—At the present moment the metropolitan gas 
companies are each, to a greater or less extent, renewing their trunk 
mains in much larger calibre. These prodigious pipes are being put 
together precisely on the same faulty principle as heretofore—a 
circumstance which suggests the question—apart from the consi- 
deration of subways—are the gas companies doing justice te the 
public in their thus persevering in laying down these defective 
conduits ? in the full knowledge, at the same time, that more 
perfect constructions are practicable at a little additional cost; and 
thus perpetuating the existence of one of the most fearful nuisances 
the metropolis is subject to.— Builder. 


A New Gunpoar.—The Aigle of Toulouse says:—“ A third gun- 
boat has passed Toulouse, on its way from Bordeaux to Toulon, 
where its rigging will be completed. This boat, on quite a new 
model, is said to have been built after designs given by the Emperor. 
It is made entirely of steel plate, and will be propelled by two screws 
driven by a 14-horse power engine. It is to carry only one gun. 
The boat is in the form of a turtle, and. the muzzle of the gun is to 
appear just at the summit of the shell, which will present to the 
enemy an inclined plane, so that the balls striking it will glance off 
without doing any injury. The crew will be completely sheltered 
under this kind of roof, which is made strong enough to jresist pro- 
jectiles of even the largest size.” 


InsuFFICIENT ANCHORS AND CaBLEs.—The Paris Moniteur has 
the following:—** Ihe Department of the Marine recently made 
known that, according to a repoit from the Commander-in-Chief of 
the French naval forces on the Brazilian and La Plata station, the 
casualties which had taken place in the roadstead of Buenos-Ayres 
were to be attributed to the want of sufficient weight in the anchors 
and chain cables, and on that occasion repeated its former advice 
and recommendations relative to the fitting out of merchant vessels. 
It is useful, in order that the facts pointed out by Rear-Admiral 
Du Bouzet should be well known to those concerned, to lay before 
them the following extract from the report of that ofticer:— 
‘Endeavours are being made to remove the traces of the hurricane 
of the 1st September, the most violent since 1805, and in which 
fifteen vessels were driven on shore and two foundered. It was re- 
marked that out of twenty-two Spanish vessels which were then in 
the roadstead not one suffered. Admitting that chance favoured the 
Spaniards, yet seamen are obliged to allow that their vessels have 
heavy anchors and strong chain cables, and that they have always 
a third anchor to let go. This useful precaution, particularly in a 
roadstead so open as the one in question, is too often neglected by 
vessels of other nations, which have perhaps too much augmented 
their tonnage, without giving a proportionate increase in weight and 
strength to their anchors and chain cables.’” 





has been treated in this way. It seems that about the eighth of an 
inch over the whole surface has been cut away, and now the front 
looks like that of a new building. Satisfactory as is the present 
appearance, it is not desirable this process should be often necessary. 
On another church, in this square, which has been erected about the | 
same time as that just mentioned, an examination has been made of | 
the portico and facings. The state of decay is remarkable. In some | 
parts the flutings of the columns have entirely disappeared; and in | 
other parts the surface is rotten to a considerable depth. ‘This rapid 

decay is a serious consideration. We ought to know more about 

stone than we do.—Builder. | 


Launcn or AN Iron Screw VesseL.—Last week an iron screw | 


steamer, built by Messrs. ‘T. and W. Smith, for the Haytien Govern- 
ment, was launched from their building yard at the Limekiln Shore, 
Newcastle. ‘This vessel is named The 22nd December, the date of 
the Haytien Revolution, and is to be armed as a troop ship, the 
object of the Government being to use her as a sort of armed police 
to cruise between the different parts of the republic to keep the peace. 
She will carry four guns, and is nearly 900 tons burden; length 
208 ft., 30 ft. beam, and 18 ft. 6 in. in depth. She will be fitted with 
engines of 90-horse power by Messrs. Hawthorn of Newcastle; 
and she will be full rig ed as aship; is cemented inside, six inches 
above the turn of the bilge, with Day’s patent cement. Mr. William 
Milward, engineer, of London, has superintended her construction 
on behalf of the Haytien Government. The ceremony of naming the | 
vessel was performed by Miss Hawthorn, daughter of the ex-Sheritt 
of Newcastle; Count Pfanelli, French Consul, and Captain Dupuy, 
commander of the vessel, attended in uniform. There were present 
also M. Lespinasse, secretary, and M. Paul, attaché, of the I aytien 
Legation, besides other Haytien officers; also Messrs. Hawthorn, 
Spencer, Scott, Hanzell, Armstrong, Sutherland, and others, with 
several ladies. 

Tue Farau Borer Expioston at Kixo’s-cross.—On Monday 
afternoon Mr. Wakley, the coroner, resumed the inquiry at the 
Victoria Tavern, King’s-cross, into the circumstances attending the 
deaths of George Wiggins (engine driver) and Charles Tanuer (tire- 
man), who were killed on Thursday, the Ist inst., by the explosion 
of a locomotive boiler at the works of the Metropolitan Railway. At 
the last inquiry several witnesses were examined, amongst them 
being Mr. Amos, of the firm of Easton and Amos, and Mr. England of 
Hatcham, whose evidence went to show that the explosion took 
place in consequence of overheating, and a defective construction of 
the boiler. The inquiry was adjourned in order that the jury might 
have the benefit of the evidence of an oflicer who had been appointed 
to make an inspection by the Board of ‘Trade, and on Monday Cap- 
tain Tyler, inspector of railways, was in attendance. He read a 
long and elaborate report, in which he expressed an opinion that 
the engine was a very old one, and that the fire-box had been inserted 
in it nine years ago. ‘It had been stated to him that it had 
had only three years’ work since that time. ‘here was a 
defect in the crown plate of the boiler, and a patch had been 
put on it since it had been in the possession of Mr. Jay, 
the contractor for the railway works, but that had nothing to 
do with the accident. It was clear that the engine was not in 
the first instance properly constructed, the roof stays having 
been put in in a very clumsy and irregular manner. It was to the 
weakness of this part of the machivery that the explosion was 
attributable. Looking to all the circumstances of the case, he had 
come to the conclusion that the boiler gave way on account of 
weakness from a pressure under which it ought to have been 
perfectly safe. He strongly recommended that more strict precau- 
tions should be enforced by Government, in which case accidents 
would be as rare as they were now frequent. The jury were nearly 
two hours considering their verdict. At length they found that tlie 
two unfortunate men were killed by the explosion of a boiler belong- 
ing to Mr. Jay, the contractor, but that there was no evidence to 
show that any person was crimivally responsible with regard to the 
accident. ‘They expressed their obligations to Mr. Amos, Mr. 
England, and Captain Tyler, and requested the coroner to bring 
Captain Tylei’s report under the consideration of the Government. 
They also ad Jed that they desired the coroner to convey their thanks 
to the Board of Trade andthe Home-office for the facilities which 
tke heads of tose departments had granted in the prosecution of the 
inquiry.—A third man, named Church, who was near the boiler when 





it exploded, is lying in the Great Northern Hospital insensible, and 
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with very faint hopes of recovery. 


Foreign AND Coton1AL Jotrincs.—The Gloire, the new iron- 
plated frigate, will not return to the northern ports, but will remain 
in the Mediterranean during the winter, for the purpose of experi- 
ments as to her sea-going qualities and capabilities. —A small 
Russian squadron, composed of four screw corvettes, averaging 
nearly 1,000 tons each, and respectively named Kalevala, Abreck, 
Haydamack, and Morge, is now preparing to start on an expedition 
to the Amoor.—A new species of pavement, which attracts much 
attention, is now being tried in the Rue Neuve des Petits Champs, 
one of the most crowded thoroughfares in Paris. ‘ihe system consists 
in a new application of pure asphalt. In place of melting it with a 
mixture of bituminous matter, the asphalt stone is pu:verised and 
then heated in an oven, so as to render it adhesive. When it is 
sufficiently heated it is spread over the road to the thickness of 
3 inches. The road is previously prepared with stone and mortar. 
When spread over the road the asphalt is rammed down with 
hot iron rammers. When this preparatory work is concluded 
a large heavy roller, heated by steam, is drawn over the 
road by two men. The asphalt thus rolled becomes firmly 
fixed and petrifies in cooling. When cold it presents a species 
of enamelled surface perfectly smooth, and which it is very 
difficult to break. The part of the Rue Neuve des Petitis Champs 
comprised between the Rue de Richelieu and Le Marché St. Honoré, 
is now covered with asphalt, which appears to have completely suc- 
ceeded in forming an excellent carriage road.—The Moniteur de la 
Flotte announces that a new iron-plated frigate, called the Invincible, 
is in course of construction at the Mourillon dockyard. Its scantling 
is on the same model as the Gloire. Two large stable-transports are 
also being built there. They are to be completed with the utmost 
despatch, and it is wished to have one of the slips ready for laying 
down an iron-plated frigate on a new model, whose battery is to be 
higher from the water, while her lines are to be finer and her speed 
greater than those of the Gloire—On the recommendation of the 
French Minister of Public Works the French railway companies are 
considering the practicability of giving second and third-class pas- 
sengers the comfort of hot-water tubes, which have hitherto only 
been the privilege of first-class carriages. ‘The Lyons company is 
the first to adopt the more liberal system, and will shortly make a 
trial of it on the line from Paris to Montereau. 


Prorosep RaiLway FkoM CHARING-CROSS TO THE Banx.—One 
of the new railway projects which excites a considerable amount of 
interest in the City is a scheme for directly connecting the two most 
important points of our street thoroughfares, viz., the Bank and 
Charing-cross. This connection is not sought to be obtained by any 
street railway such as that proposed by Mr. Train, and which in 
crowded thoroughfares such as Cheapside, Newgate-street, or 
Fleet-street, would be probably impracticable; but it will be 
effected by means of a locomotive railway wholly distinct from all 
street traitic, and will terminate at the points above named. By 
this line passengers may be conveyed from Charing-cross to the 
Bank in about six minutes, in trains running at intervals of five or 
ten miuutes during the day. The benetits which would result from 
such a line in relieving the overcrowded streets of the metropolis, 
and in, as it were, annihilating time, cannot be over-estimated. 
The traftic in the leading thoroughfares is now such as to entail 
upon all persons using them an enormous amount of annoyance as 
well as the loss in time, temper, and money. So far as we have 
been able to ascertain the proposed railway will connect the 
Charing-cross line directly with the City by means of a bridge 
across the Thames at a point where the river is the narrowest, about 
midway between Southwark and London Bridges, and to carry the line 
thence to the buck of the Mansion House, or to Cannon-street—a 
tine broad street as yet comparatively little used. ‘the map of the 
Charing-cross and London Bridge Kailway, now i course of con 
struction, shows that the distance from a point immediately behind 
St. Saviour’s Church, Southwark, to Cannon-street, is only abont 
80 yards. This is practically the whole length that will have to be 
constructed in order to bring the Bank and Charing-cross within 
five minutes of each other! The uisite parliamentary notices 
have been given, and there can be little doubt that the proposed line 
will be sanctioned by Parliament, and with respect to the 
traflic which would flow upon the line, we have only to look at 
the enormous number of persons who by omnibus, cab, or steam~- 
boat, pass between Charing-cross avd London Bridge, to arrive 
at the opinion that it can scarcely fail to be remunerative.— O6- 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THe Tsaxsactions In BipmincHam YESTERDAY—TIGHTNESS OF THE MONEY 
MapketT—Crepit anp CariraL—A Tayine Time—Goop DeMAND FOR 
Best Izon—Tue Inon Trape iN Nogto SrarrorpsuizE—Tue Porrery 
Trape in Nout StarronpsmizE: The Probable Export Trade; Effects of 
the French Tariff—Statistics or Frenca Trade; Metals—'THE SARDINIAN 
Tapirr: Great Reduction in Metals—Tue Coa, Taape—Inonstoxe TRape 
—Lapoun MskKET—SaLe oF THE MINES OF THE GLOUCESTERSHIRE CoaL 
Company—BmmincuaM anp District General Trapes—THe Recent 
Farues IN THE Ison TRADE: Meeting of Mr. Blackwell's Creditors: Ten 
Shillings in the Pound offered—Mx. Cross AND THE BILSTON BankK—IN RE 
Ricuagps snp Sons: Certificate—Mnr. Tuomas Jouxson, or Bitston— 
Messrs. SIppONs AND CLARK, oF GREAT BuipceE—Maz. W. Banks, Birston 
—Tue Pneumatic Company: Experiments in Birmingham — Wouver- 
HAMPTON SCHOOL of ARnT—ReEsusciTaATED—A COLLISION ON THE WEST 
MIDLAND. 


Tue transactions at Birmingham yesterday, as at Wolverhampton 
on Wednesday, were of a very limited character. The rapid rise in 
the price of money has induced the greatest caution—caution not 
only in making purchases, but caution also on the part of those who 
desire to sell; for it cannot be concealed that, at the same time that 
the possessors of money are holding it with much tenacity, those who 
live upon credit find themselves in circumstances of dilliculty from 
which before they were comparatively free. Great shyness is now 
displayed by the banks on the presentation to them of the “ paper | 
of persons whose position is not of E This 
state of things, with an inferior harvest, and the heavy expenses 
being incurred by governments, at home and abroad, in preparation 
for attack or defence, will so impede the free flow of money in the 
ordinary channels of commerce, that persons whose business trans- 
actions are greatly in excess of their capital, may calculate upon a 
severe testing time in the ensuing few months—the views of the 
Economist as to “ Where the gold is gone,” notwithstanding. These 
are the sentiments pretty generally entertained if Birmingham and 
Wolverhampton, and they are now influencing current transactions. 
At the same time it is highly gratifying to receive a continued 
favourable report from the first houses in the malleable iron depart- 
ment of the trade. These generally have obtained in the past week 
a goodly number of orders for most descriptions. So great is the 
inquiry for plates at some of these houses that orders are being 
refused. In an exceptional instance a somewhat attractive order 
for no fewer than 1,000 tons of plates has been refused in South 
Staffordshire since our last. The makers of high class pigs also 
speak without much complaining, and one of these assured us, on 
Wainester, that since Michaelmas he had been selling pigs to the 
wire and steel makers at half-a-crown more than before that date. 

From North Staffordshire we learn that the iron trade of that 
district has experienced no exemption from the general depression 
which has prevailed during the past year in that branch of the 
industry of the country; but it may be confidently said that the 
district has maintained its position with remarkable steadiness, and 
has suffered less than some other neighbourhoods. With the low 

»rices which have ruled during the year, cheapness of production has 
a the only resource of the manufacturer, and in that respect the 
ironmasters of North Staffordshire have some considerable ad- 
vantages. The demand both for pig-iron and finished iron has been 
by no means dull; the works have been fully employed, and perhaps 
in no previous year has so large a quantity of iron been produced in 
the district. Prices, however, have never rallied: the year opened 
with hopes of an improvement, but those hopes have been from 
time to time deferred, and the close of the year finds us with the 

rices of iron as low as at the commencement. The coal trade of 
North Staffordshire is chiefly dependent upon the iron trade, with 
which it rises or is,depressed; but that branch of it which depends 
upon the consumption in the earthenware manufacture and for domestic 
purposes has enjoyed a fair amount of prosperity. Respecting the 
pottery trade in North Statlordsbire it is gratifying to learn that in 
all the higher ornamental branches—that is to say, in the best porce- 
lain and parian—there is abundance of work, and that new markets 
are being continually “opened up” for these wares. At one of the 
Jargest and most famous manufactories in the Potteries it is antici- 
pated full employment will be found for all the hands through the 
winter, and we think we are justilied in concluding that this is not a 
solitary instance. It appears to be the general impression that a 
brisk trade will be done with the States next spring, and there are 
houses in this trade which are now fully employed. ‘The presi- 
dential election will operate prejudicially for some time to come, but 
against this fact may be set another, namely, that freights to New 
York are now as low as 4s. 6d. aton. The prospects of trade with 
British North America are improving, under the beneficial influ- 
ences of a plentiful harvest, but with Australia very little business is 
being done. The probable effect of the treaty with France upon the 
North Staffordshire trade may be gathered from the following :—All 
the English earthenware which was sent to the Paris exhibition of 
1855 was greatly admired, and was bought up with avidity. At that 
time, had not earthenware been a prohibited article of commerce, 
large quantities of it would doubtless have been sold. It may, 
therefore, be fairly inferred that, even with a duty of 20 per cent., a 
considerable trade may be done with France in the finer kinds of 
earthenware, though it is not probable that the extravagant expec- 
tations at one time indulged in will be realised. We must once more 
draw the attention of manufacturers to the importance of consulting 
the tastes of their new customers in the arts of design and decora- 
tion; for they may depend upon it, that that which will pass muster 
in other and less fastidious markets will not satisfy the desires of the 
artistic and critical Frenchman. Doubtless by this time the minds 
of the English manufacturers are disabused of the idea that their 
tivals on the other side of the Channel are incapable of making good 
earthenware. Not only are they capable, but it is also true that, 
even in the case of those descriptions of wares in which Englishmen 
may expect to do a trade with France, the tran-it charges and the 
import duty will add a very serious per centage to the first cost. If, 
however, the new trade should attain considerable proportions, it 
may reasonably be expected that both the sand and water freights 
will be lowered ; and already we hear that the Bridgewater trustees 
- contemplating putting on vessels to ply between Runcorn and 

rance. 

The usual yearly detailed statistics of the foreign trade of France 
have just been published by the Administration of the French 
Custom-house, giving the various figures for the year 1859. Taking 
the ports in the order of the value of the imports and exports, they 
rank the same as in the two previous years. Boulogne stands third, 
coming after Marseilles and Havre, vut before Bordeaux; and this 
in a rough way may be taken to imply that, of the various branches of 
the foreign trade of France, that with this couniry ranks immediately 
after the Mediterranean and Transatlantic trades. Boulogne is to 
80 great an extent the principal medium of the trade between this 
country and France that the details of its imports and exports for 
the year preceding the operation of the treaty of commerce possess 
considerable interest, both in themselves and as a standard of com- 

arison by which to measure the corresponding figures for the next 
ew years. The values of the imports at Boulogne in 1859 were :— 
For consumption in France, £4,185,127 ; for transit through France, 
£3,110,223 ; total, £7,295,350. ‘The exports were: —Of French pro- 
duce, £6,046,881 ; of goods in transit from beyond France, £1,849,633 ; 
total, £7,896,514. ‘hese figures show a considerable increase over 
the preceding year. Among the principal articles of import from 
England received at Boulogne in 1859 were:—Iron and steel, 
183,124 cwt.; value, £97,804; coal, 67,438 tons, value £48,455; 
machinery and iron manufactures, £42,694; and needles, £15,850. 
Among the articles of most value exported to England were:— 
Leather, 13,240 cwt., value, £437,910; clocks and watches, value 
£125,044; metal and bronze manufactures, £121,024. 

At may be hoped that the British trade in metals and metal wares 
will be considerably benefitted by the relaxed commercial restric- 





tions now prevailing in Sardinia. “It is well known (says the 

ist) that King Francis, in the last moments of his undis- 
puted rule, and while Garibaldi was still pees what was then 
thought his mad enterprise, made one of those efforts ‘to give 
prosperity to his people and a government as honest as they have a 
right to,’ which alone he a justify to his royal conscience as 
not inconsistent with his resolution ‘to be a king and always.’ On 
1st and 15th March, and 1st May of the present year, he signed three 
decrees tending to liberalise greatly in some important respects the 
Neapolitan tariff. It hus even been supposed that the Sardinian 
annexation will, by substituting the Sardinian for the Neapolitan 
tariff, introduce a retrograde step into the Neapolitan dominions, and 
leive the expelled King the boast that his more popular relative 
and successor understands less of the theory of enlightened states- 
manship than did the arbitrary cabinet of the last Bourbon. This, 
however, is a great mistake. That the decrees of March and May 
were real reforms is true enough. They geetty diminished the 
duties on the importation of metals and metallic manufactures, 
cutlery, &c. But these decrees did not touch at all the more im- 
portant articles of export and akg wen the metals, and 
sugar and coffee—with respect to which the Neapolitan tariff was 
most palate and most objectionable. The result of a very 
careful comparison of the amended Lourbon tariff with that 
of Piedmont satisfies us that Naples will gain immeasurably 
by the change, even though 10 per cent. on the Sardinian 
duty should be added in the Two Sicilies, as Garibaldi’s 
October decree contemplated,—for the sake, we suppose, of 
defraying the expense of organising the new kingdom.” The 
old Neapolitan duties, the duties under the decrees of March and 
May, 1860, and the Sardinian duties on the undermentioned articles 
are as follow: —Old Neapolitan duties; Iron and steel manufac- 
tures, agricultural implements, &c., 15s. 5}d.; lead in pigs, 8s. 7d. ; 
copper in pigs, £1 2s. 4d.; copper in sheets, £1 14s. 4$d.—all per 
200 Ib. Decrees of March and May, 1860: Iron and steel manu- 
factures, &c., 10s, 3d.; lead in pigs, 4s. 5jd.; copper in pigs, 
17s. 2}d.; and copper in sheets, £1 6s. 5}d.—all per 200 Ib. And 
Sardinian duties: Iron and steel manufactures, &c., 4s. 9d.; lead in 
pigs, 2s. 4d. ; copper in pigs (in cakes), 4s. 8d.; and copper in sheets, 
3s. 2d.—all per 112 Ib. 

The activity of the coal trade (domestic) is daily increasing, and 
it is with some difliculty that an adequate supply can be obtained. 
The den:and by rail is brisk, and the country boats find some difli- 
culty in getting loaded, so that colliers may, if they choose, not 
only do full work, but work overtime. 

The demand for ironstone of native produce is good, and the 
miners have plenty of work. Notwithstanding some recent draw- 
backs in the district, the labour market is in a tolerably satisfactory 
state. 

The manufacturing trades of this district generally are a little 
quieter than they were a week ago, this arising partly from an 
uneasy feeling which has been produced by the sudden rise in the 
price of money, with the prospect of its becoming dearer before 
Christmas—a period of the year when there is always an unusual 
demand for money for mercantile purposes. Money at six, and the 
possible contingency of its advancing to seven per cent., could 
scarcely fail to depress trade to a certain extent, even though there 
be but little chance of the present high rate being maintained be- 
yond a limited period. Many orders on account of the foreign 
trade have been suspended; such is evidently the disposition of the 
merchants in this neighbourhood, in whatever branch of the ship- 
ping trade they are engaged. The principal orders now in hand are 
for South America, a few for the United States, and by the last 
mail from Australia there were sprinklings of orders for some 
descriptions of hollow ware— otherwise, the import trade of the colony 
continued depressed, chiefly in consequence of the excessive ship- 
ments from this country, the markets being overstocked with articles 
for which there was little or no demand. With the East Indies 
there is little or nothing doing, the merchants evincing much 
reluctance to enter into transactions at the present, the Bombay and 
some other markets being much overstocked. The home trade is in 
much the same state it was a week ago—if any change, there is 
scarcely so much animation. The manufacturers are most of them 

retty fully occupied upon orders previously in hand, At Birming- 
hon some of them are in a position to allow their men to work 
overtime ; but the factors’ travellers have not been sending home 
very well-filled order sheets of late, and a feeling is gaining ground 
that business will fall off more considerably before the middle of next 
month. At present, however, there is a very fair trade doing in the 
leading branches of the season, and little cause of complaint exists in 
any,quarter. The metal market has displayed a greater degree of 
firmness than might have been expected in the face of the advance 
in the money market. Copper is in fair demand, and prices are 
firm. At Birmingham the smelters’ agents report a strong demand 
by all classes of consumers. 

A meeting of the creditors of Mr. 8. H. Blackwell, ironmaster, of 
Dudley, whose failure we noticed last week, was held at his residence 
on Tuesday last. About fourteen creditors were present. Mr. Wain- 
wright, solicitor, stated, on Mr. Blackwell’s bebalf, that it was gene- 
rally known that the Birmingham Banking Company were the 
heaviest creditors, and that the Northampton Banking Company 
ranged next. Under these circumstances Mr. Blackwell had been 
compelled to consult the directors of these two companies, with the 





view of rendering his proposition agreeable to them. ‘The result of 
the consultations that had taken place was, that although Mr. 
Blackwell’s desire was to engage to pay 20s. in the pound to 
all his crediters; yet the banks objected to this, as they thought it 
would be more to the advantage of the creditors and of Mr. Blackwell 
himself that be should attempt to pay only half that sum. On con- 
dition that a proposal to that effect should be made, the banks 
would consent to stand by while Mr. Blackwell liquidated to this 
extent the claims that all the other creditors had upon him. Mr, 
Blackwell’s proposition, therefore, was to pay his general creditors 
10s. in the pound in two years, in instalments of 1s, 3d. every three 
months. This composition being paid to the general creditors, then 
the banks were to take, pro rata, half Mr. Blackwell's profits until 
their claims also had been met. Mr. Blackwell himself then stated 
that this was the best proposition that he could make; but if he 
lived to liquidate the claims which the bank had upon him, he 
should feel a pleasure in making up to the general creditors the other 
10s. in the pound. After considerable discussion, and Mr. Blackwell 
had answered a large number of questions aflecting the interests of 
the creditors, and relating to the value of different properties, the 
proposition was unanimously adopted; and the gentlemen present 
agreed to assist Mr. Blackwell to carry it out, as it appeared to the 
meeting most desirable that all parties interested should be agreed in 
the matter. This is the proposition that Mr. Blackwell will now 
make to the Birmingham Bankruptcy Court under his petition for 
private arrangement. 

The second meeting under the petition of Mr. T. Cross has been 
held in the Birmingham Bankruptey Court. The Commissioner 
asked what was the nature of the first proposal ?—Mr. Knight replied 
that it was for a composition, but that it had been subsequently 
modified. The proposal finally made was, that the Greet’s Green 
Works, the copyhold property in Bilston and Wednestield, and the 
Ashmore Lodge property, should be conveyed to Mr. Foster of the 
Bilston Bank, in discharge of his debt; and that the residue of the 
real estate, together with the personal estate of the petitioner, 
including his stock-in-trade, should be conveyed to four trustees 
upon trust, to be realised and divided amongst the general creditors 
in discharge of their debts. ‘Ihe trustees were Mr. G. Thompson, 
Crookhay, ironmaster; Mr. Millership, of West Bromwich, coal- 
master; Mr. A. Colborn, Broadwaters, ironmaster; and Mr. C. ! 
Ryland, Handsworth, commission agent. His Honour would, there- 
fore, see that certain portions of the property had been conveyed to 
Mr. Foster, independently of the other creditors. The fact was Mr. 
Cross and Mr. Foster were relatives, and were upon the most intimate 
terms. Mr. Cross was also manager of the Bilston Bank. ‘The peti- 
tioner was indebted to Mr. Foster to a very large amount, but the 





accounts relating to it were so complicated that the real extent of 
the debt was a matter of great dubiety. It had been represented by 


Mr. Foster to be £13,000 or £14,000, and by Mr. Cross to be £7,000. 
Under these circumstances it was thought that a sum should be 
agreed upon by all parties, and the debt eut off from the general 
body, so that whatever the real amount might be, the creditors might 
not find themselves embroiled in a Chancery suit. The arrangement 
had finally been made by creditors for upwards of £9,000; the deed 
had been prepared, and they were there to sign it.—Mr. Hall said he 
appeared to oppose on the part of a creditor named Joseph Green. — 
Mr. Knight objected to the appearance of Mr. Hall until he had 
proved his debt.—His Honour tinally decided that Mr. Hall had no 
ocus standi until he had proved his debt. This Mr. Hall declined to 
do, and his Honour proceeded with the business in hand.—His 
Honour then ascertsined that there was no opposition to the proposal 

and confirmed it. The deeds were then signed. ; 

A certificate meeting, in re Richards and Sons, West Bromwich, 
was held in the Birmingham Bankruptcy Court on Friday. There 
was no opposition from the assignees. Mr, Ebsworth, the solicitor 
for the petitioners, stated that the senior bankrupt, having no capital 
of his own, borrowed £100, and « ed busi “By that he 
realised £500, and in 1855 took into partnership his two sons. They 
went on for some time, but experienced considerable difficulties— 
owing to the want of capital, losses by fire, and £1,000 lost by the 
failure of Mr. Cresswell. They then petitioned the court under the 
Private Arrangement Clauses, but owing to the defects of that Act 
of Parliament, and the large number of bills afloat which they were 
unable to get at, they had to pay about £500 more than they had 
reckoned upon. The only fault that could be attributed to the bank- 
rupts, therefore, was that they began with too small a capital; 
otherwise than that, their case was one of pure misfortune, and he 
therefore trusted that his Honour would see fit to grant them a 
certificate of the first class. Mr. Collis added, that an arrangement 
had been made by which, if it succeeded, the estate, which was now 
worth nothing, would be worth from £500 to £1,000. The Commis- 
sioner admitted that the case was, in one sense, one of misfortune. 
There was a great want of capital, and the result had been that the 
senior partner had four times petitioned the court for arrangement— 
in 1840, when it did not appear that he had paid any dividend; in 
1855, when he paid 6s. 6d.; in 1857, when he paid 6s; and in 1859, 
when 10s, was proposed to be paid, but was not fully carried out. 
Mr. Ebsworth said 5s. was paid in 1840. His Honour proceeded to 
say that the bankrupt seemed to have paid a decent amount on each 
arrangement, and to have been thereby forced into another and 
another until at last it had ended, as it could not but end eventually, 
in an open bankruptcy. The son, it seemed, not being so old as the 
father, had only petitioned the court twice. A certificate of the 
second class might be given; but the bankrupts were to be careful 
not to come into the court again, or they were not likely to receive 
so favourable a judgment. 

In the Birmingham Court on Monday last, Mr. Thomas Johnson, 
of Bilston, iron merchant ani brother-in-law to Mr. Foster, the 
banker referred to above, passed his last examination unopposed. 
The balance-sheet, prepared by Mr. H. Howell, shows: Creditors, 
£2,383 18s. 7d.; good and bad debts and property, £675 5s. 6d. ; 
and deficiency, £1,688 13s. 7d.—In the same court on the same day, 
Messrs. Siddons and Clark, of Great Bridge, ironfounders, passed their 
last examination unopposed. The balance-sheet showed: creditors, 
£1,756 14s, ld. The good debts and property are set down at 
£807 9s, 8d., and £950 respectively. None of this, however, will 
come into the hands of the official assignee, for from a note 
appended to the balance-sheet, it appears that on the 20th of Sep- 
tember a partnership existing between the bankrupts and one David 
Hipkiss, was dissolved, and that when it was so dissolyed all the 
property and debts above-mentioned were handed over to Hopkiss, 
who was the only solvent partner, on condition that he paid 20s. in 





the pound upon the debts. When this is paid the amount of 
the bankrupts’ debts will only be about £80 on their separate 
estates. 


We perceive that the property of the Gloucestershire Coal Com- 
pany which is being voluntarily wound up was disposed of last 
week by Messrs. Rie, Son, and Benningficld, of Ware, Herts. It 
comprised the mineral estate, known as the True Blue and Newham 
Bottom Collieries, which are adjacent to the village of Ruardean, in 
the Forest of Dean. The property, which is connected by well laid 
tramways with the Churchway station, on the South Wales and 
Great Western Railways, contains about 184 acres, with a seam of 
coal about 5 fi. 8 in, thick, which is calculated to yield from 3 to 8} 
tons per square fathom, and worked by two pits, respectively about 
45 and 50 yards deep, from which it is estimated there could be 
raised between 60 and 70 tons per day. The estate which is fur- 
nished with machinery and plant, is held in perpetuity from the 
Crown, and is subject to the low royalty of bi per ton. From a 
calculation, it appeared that the gross maximum cost for raising the 
coal would be 3s. 8}d. per ton. After some competition the 
poy including the plant and machinery, was knocked down for 

O00, 

The recommendation of the creditors of Mr. W. Banks, ironmaster, 
Bilston, that his estate should be wound up under a private arrange- 
wns hep been confirmed by the court. Payment in full is ex- 
pected. 

The Pneumatic Despatch Company have satisfactorily completed 
their preliminary experiments at the Soho Works at Birmingham, 
and will now proceed with the construction of the permanent tube 
intended to be laid in the metropolis between the General Post Office 
and Bloomsbury, a distance of a mile and a furlong. The tube will 
be 2} ft. in diameter. 

The Wolverhampton School of Practical Art is not to be closed. 
The people of Wolverhampton, ashamed of the reproach that its 
closing would bring upon their town, have now come forward with 
the required £50 to od it open, and are otherwise displaying an 
interest in the institution that was not before observable. The 
sixth annual meeting will be held to-day (Friday), Lord Lyttleton, 
the president, in the chair. 

COLLISION ON THE WEST-MIDLAND. 

On Tuesday evening a collision took place on the West 
Midland Railway, near to the Drcitwich station, happily, 
however, without resulting in very serious consequences. The 
Government train, which is dated out of that station for 
Wolverhampton at 5.45, had got about 300 yards on its 
journey when it ran into a salt train, which, instead of being upon 
a siding, was standing right across the line upon which the Govern- 
ment train wasrunning. The speed could not have been high at so 
short a distance out of the station, yet the force of propulsion was 
sufficient to drive the engine and tender over some two or three of 
the wagons, and bury their ironwork beneath the bed of the engine. 
The driver kept to the engine, but the stoker was thrown off and 
rolled down the embankment upon which they were travelling, sus- 
taining some contusions. The pas-engers in the Government train were 
much shaken, but all proceeded to their destination. One of them, 
in great fright, leaped out of his carriage, and he also was precipi- 
tated down the embankment, not farfrom the canal. The apne 
he sustained were not of aserious nature. It was some time before 
the line could be cleared; but the train arrived in Wolverhampton 
not more than three hours behind its proper time. Engine and 
carriages are all said to have kept the rails. 


Tue Exriosioy 1s tur Lower Durrryn Prt, ABERDARE.— 
We have already given the particulars of this distressing accident, 
and there can be no doubt but that it resulted from the carelessness 
of a workman, named John Box, in removing the head of his safety- 
lamp, as the lamp was discovered lying some short distance off with 
the head so removed. On Monday last two of the poor fellows who 
were dreadfully injured by the explosion died from the effects 
thereof, making cleven deaths and nine seriously injured. The 
adjourned inquest was opened at the Jeffrey’s Arms, Mountain Ash, 
Aberdare, on Thursday the 15th, before G. Overton, Kegs coroner. 
Thomas Evans, Esq., Government Inspector of Coal Mines, was 
present and assisted in the inquiry. ‘The inquest closed on Saturday, 
and from the evidence adduced there could be no doubt the accident 
was attributable to the cause mentioned. The verdict was 





‘* accidental death.” 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


Nonrnern Matrens: Steam Shipbuilding: Orders for Street Railways: Blast 
Furnaces in the South Durham District: Trade of the North-east Ports: Tyne 
Improvements, &c.—Rearixe Macuines: A Prior Claimant to the Invention 
—Ornes NostHern Prosects ron Next Sesston—Inon WeaLTH iN Lin- 
coLNsnire: Growing Importance of the Subject—Livenroo. Matrexs ; Pro- 
posed Public Offices: Postponement of the Great £300,000 Town Improvement 
Scheme: The Dock Board—SnerrteLD TRADE—THE RatLwaY CaMPaicn OF 
Next Session—New Strate Train ror THE Pasua or Eoyrr: Another 
Street Railway Man: Boiler Explosion at Preston—ImpostantT Raitway 
Case—Cotton CuttivaTion in AusTRALIa: Inierest felt in the Subject in 
the New Colony of Queensland. 

Stream shipbuilding in the north seems to be active. The ‘‘ Twenty- 

second of December”—(for Hayti)—has just been launched by 

Messrs.. W. and T. Smith, of North Shields. She is 200 ft. in length, 

80 ft. in breadth, 18 ft. 6 in. deep, and is to be propelled with 

engines of 360-horse power. Messrs. Hawthorn will engine the 

vessel, which is built for the Government of St. Domingo. The 
armament of the steamer, which is a credit to the Tyne, will be two 
fore and aft Armstrong guns, and two broadside guns. Among the 
gentlemen present at the launch was Mr. John Foster (son of the late 

Mr. Lionel Foster, of South Shields), engineer in the service of the 

Haytien Government. The Zaire, a fine screw steamer, the largest 

of the kind yet built on the Tees, has been launched from the yard 

of Messrs. Pearce and Lockwood, for trade between Spain and 

Africa. Her dimensions are as followa:—Length between per- 

endiculars, 252 ft. ; extreme breadth, 31 ft.; depth of hold, 21 ft. 

in. ; and tonnage, 1,193 tons old measurement. The tonnage will 
be 120-horse power, and the vessel will accommodate forty first-class, 
thirty-six second-class, and sixty third-class passengers. As regards 
other northern matters. it may be added that the Darlington Iron Com- 
pany of the Albert Hill Ironworks, Darlington, have received orders to 
supply the rails for the first street railway in London—in Victoria- 
street, Westminster [Mr. W. Barningham, of the Pendleton Iron- 
works, Manchester, supplies the rails for a short experimental street 
railway now being laid on a new plan in that city.] The last 
tabular statement, prepared with reference to the state of the blast 
furnaces in the South Durham district, shows that matters are 
tolerably although not extraordinarily active :— 

In. 


=] 
= 
= 


. Total. 

Eston—Bolckow and Vaughan oe 

x: Clay Lane Company eo 00 ee 

” Samuelson and Company .. .. «. 
Cargo Fleet—Jones, Dunning, and Co. .. . 
Cochrane and Company... .. 
pas Gilkes, Wilson, Pease, and Co. 
Middlesbro’—Bolckow and Vaughan .. 

” Snowdon and Hopkins .. 
Port Clarence - Bell Brothers ¥e 
Stockton—Holdsw orth, Byers, and Co. 
Norton—Warner, Lucas, and Co. we 
Darlington—South Durham Company 
Witton Park—Bolckow and Vaughan 
Stanhope—Weardale Iron Company .. 
‘Towlaw—Weardale iron Company 
Consett—Derwent Iron Company 


Total .. 1. « oe ce oe Sl . 74 


The following was the state of affairs at previous periods :— 
November, Ist, 1859, in blast, 55; out of blast, 14; total, 69. 
November 1st, 1858, in blast, 51; out of blast, 18; total, 69. 
November Ist, 1857, in blast, 52; out of blast, 22; total, 74. The 
statistics of the foreign coal trade from the north-east ports during 
October are somewhat remarkable, inasmuch as they show a decrease 
compared with the corresponding month last year in the quantity 
exported from all the principal towns — Newcastle, Sunverland, 
Hartlepool, and Middlesbro’, and an increase at all the small ports, 
Blyth, Seaham, Amble, &c. The export from Blyth has more than 
doubled. In the export of merchandise and goods generally there 
is an increase in value in the case of Hartlepool of £43,378; 
Newcastle, £16,724; Shields, £379; and Seaham, £109; while 
Middlesbro’ has decreased by £8,868; Sundevland, £4,297; and 
Stockton, £150. The number of vessels employed in conveying 
coals and coke from Newcastle to foreign ports during the 
month was 627; to London and coastwise, 903. At an 
adjourned discussion by the Tyne Commissioners, of the oft-mooted 
scheme for the construction of docks at the Low Lights, Mr. Alder- 
man Mease, of North Shields, moved that the necessary notices be 
given of the intention of the commissioners to seek Parliamentary 
»owers in the next session for the construction of the docks. 
ir. Robinson, of South Shields, moved, as an amendment, 
that, in the ——- to Parliament in the ensuing session, 
powers be applied for to extend the period for the comple- 
tion of the Coble Dene Dock, for the construction of which 
an Act was obtained in 1857. On a division the motion was carried 
by a large majority. The Stockton and Darlington Railway Com- 
pany plate abandoning their line from Marske to Skelton, 
and will apply to Parliament next session to be enabled to do so. 

The Alnwick Journal, a northern periodical, publishes the follow- 
ing documents to show that the reaping machine is a local in- 
vention :— 

Society of Arts, Manufactures, and Commerce, Adelphi, 
London, W.C., 5th November, 1869. 

“Dear Sir,—lI regret that | was unable, previous to my leaving 
town for the vacation, to give a complete answer to your inquiry 
respecting the model of a ys machine sent by you to this 
society in the year 1812. The model is not forthcoming, as it was 
not the custom of the society to keep models of inventions for which 
no reward was bestowed. On referring to the minutes of the pro- 
—— of the society in reference to the machine, I find a descrip- 
tion which I have much pleasure in enclosing. It is very remarkable 
to observe that the principle now used is distinctly that which you 
adopted in 1812. It appears that it was insufficiency of trials in 
1812 which stopped the society from giving a reward, though, as far 
as the trials went, oy | were successful, I send you a copy of the 
certificates so far as they are entered in the minutes.—1 am, Sir, 
= — P. Le Neve Fosrsr, Sec.—John Common, Esq., 

uwick, 

Mr. Foster's enclosure is the following extract from the minutes 
of the committee of the society dated April 30th, 1812:—** Read a 
certificate from John Thew and Thos, Appleby, dated Denwick, 
April 9th, 1812, stating that they accompanied John Common to a 
field at Denwick, to make trial of his newly-invented reaping 
machine, when they saw it cut down a small patch of oats with 
ease and despatch, and that they are of opinion that it will answer 
the purpose intended, and be of general benetit to the country. Ex- 
amined the model sent. The apparatus is to be drawn by one or more 
horses, and is of considerable length. It appears that the two large 
wheels, from whence motion is given to the machine, are to made 
of wood, and iron spikes tixed in their peripherw. They are fixed 
upon an axle of iron, which moves round with them, and which axle 
also turns round a brass wheel tixed upon it, the teeth of which work 
in a pinion placed on a longitudinal axle. On the other end of this 
spindle, or axle near to the shafts, is fixed another cogged wheel, the 
teeth of which work in a pinion below, supported by a small wheel to 
prevent this part of the hine from touching the ground. The 
pulley and pinion Jast mentioned give an alternate backward and 
forward motion to the set. of angular knives so as to enable them to act 
upon aprinciple similar to the action of a number of scissors upon 
the blades of corn, directed to them by angular spikes of iron pro- 
jecting before them. As the corn is cut by the angular knives it 
falls upon a set of rollers, from which it is delivered in a line upon 
the earth, as described in an account sent with it.” Mr. Common 
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is now 84 years old, and works for a small pittance under the Duke 
ef Sesto, having to walk several miles daily to his 
abour. 

We have indicated above the intention of the Tyne Commis- 





sioners to go to Parliament for a Bill for the Low Lights Dock scheme, 
and also for the general plan of river improvements proposed by 
Mr. Ure; and one or two other matters for consideration next ses- 
sion may also be noted. The North-Eastern Railway Company 
have given notice of Parliamentary application for “a line from the 
North Yorkshire and Cleveland Railway to the Whitby and Picker- 
ing Railway,” and for an extension of time for making the Gains- 
borough Branch. The same company intend going to Parliament 
again next session for powers to make a line from Blaydon to Con- 
sett, and for a bill “ to enter into agreements with the Newcastle- 
upon-Tyne and Carlisle Railway Company for the use of their rail- 
way.” The promoters of the Derwent Valley line are going to 
Parliament again for their line, and the coalowners for the plan of 
colliery drainage so long and ably advocated by Mr. Taylor. 

Reference has been made in several previous numbers of THE 
ENGINEER to the discovery of iron ore in Lincolnshire, and it appears 
that matters are progressing satisfactorily anent that important 
matter. A Kirton-in-Lindsey Iron Ore Company has been orga- 
nised, and they are now shipping their ore from Grimsby regularly 
to the Tees, Hartlepool, and the Tyne; and arrangements have been 
made for supplying 1,000 tons weekly for the Tees. The company 
have just com tow | a branch line of the Manchester, Sheffield, and 
Lincolnshire Hailway into one of their pits, and are about laying a 
tramway therefrom into others, which will, when completed, enable 
them to work and forward to the blast furnaces for manufacture into 
pig iron not less than 1,000 tons of ore per day. 

Several matters of interest have been discussed by the Liverpool 
public bodies. The town council have had under consideration a 
report presented by a committee appointed to consider plans — 
for the erection of the proposed new public offices in Dale-street. 
The ittee r ded the erection, at a cost not exceeding 
£60,000, of a building in which the whole of the municipal business 
of the corporation would be concentrated. In connection with this 
subject un important communication from Messrs. Lig :tbody and 
Boult, estate agents, was read. ‘Iheletter contained an_ er to pur- 
chase, on the same terms as offered to Government (namely, £40,000), 
the land adjoining the site of the proposed Public Offices, on which 
it was originally proposed that a new General Post-office should have 
been erected, but the offer of the land was declined by Government. 
The writers were not at liberty to disclose the names of their clients, 
but they submitted a plan of the building proposed to be erected on 
the site, at a cost of about £100,000. Mr. J. R. Jeffery moved that 
the report of the committee be adopted. An amendment, however, 
to the effect that the council “ declined” to contirm any resolution 
having the effect of removing the accommodation for the mayor and 
council from the present building was carried by 32 to 16. Another 
amendment, moved by Mr. Charles Turner, that the instructions to 
the committee be limited to providing accommodation for the busi- 
ness of the health, watch, and water committees, was adopted ; and 
the report of the committee, subject to the amendment, was then 
adopted. The next subject was the consideration of the report on 
special improvements involving an expenditure of £300,000, to 
which reference has several times been made in these columns 
—and Mr. Earle said, after what had passed, it was useless 
to proceed with the scheme at present; the Council had already 
sanctioned the ~ -rying out of one or two minor improvements, 
important enc. in their own locality, and he moved that the con- 
sideration 0’ .e report be adjourned sine die. This was agreed to. 
At the wee«ly meeting of the dock board it was stated that the 
submarine cable lately laid between New Brighton and Bootle Bay 
was working satisfactorily. The board will apply to Parliament 
next session for powers tv purchase the reversionary interest in the 
corporate property at Birkenhead, and for an extension of time with 
reference to enlarging the quays off the Morpeth Dock, and for 
improving and widening the streets there. The street railway in 
Birkenhead finds so much favour that it is to be extended to Palm- 





grove. 

Sheffield trade is still reported to be in a quiet state, but as regards 
steel and files matters are more encouraging, and the leading tirms 
are fairly off for orders. The late Australian advices are somewhat 
varied in their character. On the whole, however, they are 
considered encouraging. There is considerable activity in the 
Britannia metal trade, the manufacturers being full of orders for 
both home and foreign markets. This does not appear to be shared 
in to any extent by the electro-platers. 

Two of the multitudinous railway projects pe nay before the 
Eastern Counties public this autumn have already fallen through, 
viz., the Ely and Bury St. Edmunds and the Pitsea and Maldon. 
The withdrawal of the latter is an event of some importance to the 
interests of the Eastern Counties Company, as a direct independent 
route cannot now be opened up from Norfolk and Suffolk to the 
metropolis before the incorporation in the Eastern Counties system 
of the Eastern Union Railway from Colchester to Norwich, or 60 
miles out of the 110 over which a new “road” would extend. The 
only other projects of importance as regards the Eastern Counties 
Company are the London and Bury St. Edmunds and the Colne 
Valley extension to Cambridge. The latter will enable the North- 
Western Company to put forth a feeler into Essex and Cambridge, 
to the detriment possibly of the Peterborough branch; and the 
former would cut off the trade of the Bury St. Edmunds district. 
The Colne Valley extension, which is to join the Cambridge and 
Bedford at Cambridge, will probably be carried out; but we have 
great doubts in regard to the London and Bury St. Edmunds. As 
regards projects in the manufacturing districts, we note a proposed 


application for powers to incorporate a company to construct a line 
from Stockport to Timberley and Altrincham. e Lancashire and 
Yorkshire Company are promoting a line from Wigan to Clifton, 


and a number of short branches to Shawforth, Heap Bridge, Dews- 
bury, Heckmondwicke, Meltham, &c. The same company are also 
promoting a new line from Salford to the Victoria Station, Man- 
chester, an enlargement of the Victoria Station, and an extension to 
Settle. ‘The Manchester, Sheffield, and Lincolnshire Company have 
got in hand a new line from Ardwick to Manchester, lines from New 
Mills to Bagsworth and Whaley Bridge, and from Grimsby Docks to 
Cleethorpe. The Leeds, Bradford, and Halifax junction propose 
amalgamation with the Lancashire and Yorkshire. Notice ot an 
application to Parliament has also been given for a railway between 
Hull and Doncaster, by forming a junction line, near Stainforth, 
with the South Yorkshire Railway, and a spot near Staddlethorpe, 
on the Leeds and Selby line. The projected line, which is well sup- 
ported in Hull and the neighbourhood, will be fifteen miles long. 

We group together a few faits divers. The splendid state carriages 
and locomotive built some time since in Newcastle for the Pasha of 
Egypt—and noticed before they were despatched in these columns— 
have, it appears, gone to smash, and an order for supplying a new 
set has just been received. Messrs. Stephenson and Co. will supply 
the engine, and the decorations of the state carriages will be by Mr. 
Digby Wyatt.—It appears that Mr. G. F. Train has now a com- 
petitor in regard to the extension of the street railway system, Mr. 
8. C. Ridley, a Boston gentleman, who has recently returned from 
America, where he accumulated a large fortune, being about to 
undertake some tramway operations in the streets of emp = and 
Glasgow.—A fatal boiler explosion occurred at Preston on Friday. 
The boiler to which the accident happened w ted with the 
mill of Messrs. Wilcockson and Swarbrick, manufacturers, Ribbleton- 
lane, Preston, At the time the explosion took place no one was in 
the boiler-house, with the exception of Mr. Thomas Swarbrick, over- 
looker, and brother of a member of the firm, who was scalded to 
death whilst in the act of drawing some water from a tap con- 
tiguous to the boiler. A weaver who was about to enter the boiler- 
house was slightly scalded. Three ot the plates in the flue had 
given way. 

A case of considerable importance to the railway world, “Gee and 
others v. the Lancashire and Yorkshire Railwa mpany,” has just 
been decided in the Court of Exchequer. The plaintitls, who are 
cotton spinners at Oldham, claimed from the defendants £20 10:., 
as damages for the neglect of the defendants in delaying to deliver 
fifteen bales of cotton which had been sent by their line as common 
carriers. The county court judge directed the jury at the heario 
that they should award the plaintiffs £7, the amount of wages which 








uence 
of the non-delivery of the cotton, and also the amount of the profits 
they had lost through the same cause. It was submitted that these 
items were not recoverable, and hence the present — The Chief 
Baron said it appeared to him that th> learned judge directed the 
jury wrong in telling them they should award to the plaintiffs wages 

lessly paid while the mill was stopped, and also compensation for 
losses by the non-arrival of the cotton. All this was not the conse- 
quence of that alone, but also of this, that the plaintiffs had no other 
cotton to resort to. Now his impression was, that although the rail- 
way company were bound, as common carriers, to take goods at a 
reasonable rate, they would have been justified in increasing it if they 
had known that they would have incurred a responsibility by not 
delivering the goods, and thereby they should cause the stopping of 
the plaintiffs’ mill. Distinct notice should have been given to them 
that if they did not deliver the cotton by a certain day they would 
keep the mill standing, and in the absence of such notice the plain- 
tiffs were not entitled to recover for the items as laid down in the 
ruling of the learned judge. The other learned judges concurred. 
Judgment for the appellants. 

The Liverpool Chamber of Commerce has received important in- 
formation relative to the resources of Queensland, Australia, for 
cotton cultivation. Mr. W. Brookes, in a paper read on the 3rd of 
July last before the Queensland Philosophical Society, stated that all 
Queensland lies within those degrees of latitude where the cotton 
plant grows luxuriantly. Wherever cotton has been tried on the 
coast of that district, the yield has been plentiful and the quality 
excellent. The perennial na:ure of the plant in this locality would 
much lessen the labour of its cultivation. Mr. Brookes estimates 
that a grower there could, by selling the cotton at 10d. per Ib., realise 
£125 per annum from five acres of land—an amount exceeding con- 
siderably the produce from other crops. Mr. Clegg, of Manchester, 
(a letter from whom Mr. Brookes sol, has offered to pay 2s. per Ib. 
for Queensland cotton of the quality which has been so far produced. 


PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond. — Extra 
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all Mine), at the 3100 » coal, seeee 
wei Fag beets i$: 
e! orge Pig (all Coke, °° se 
Mime), asthe Poss. SR 6 6') Bannan +0 6° 
» Charcoal... 7100 , Do. at Newport, ls. pr bs. less - * 
Scotch Pig, No. 1, in 350 Do, at L’pool, 6d. > 
London «ss... 5” » | CANADA, Plates.......+ tn 13 0 
” QUICKSILVER.... pr bottle 7 9 0 








Ralis are not quite so firm as last week, and may be purchased for 
£5 7s. 6d. per ton at the Welsh ports. 
Scotcu Pi¢-Inon has been in fair demand during the past week, and the 
market closes at an advance of 6d. per ton ; viz., 62s. 6d. cash, and 53s. 6d. 
three months open. 

SpPg.TeR has not been quite so steady, and may be bought a trifle under 
our quotations. 

Coppsr continues dull of sale. 

Leap in moderate demand. 

Tin.—The market is firm, and there is a good business doing in both 
English and Foreign. Banca is quoted £135, and fine Straits £131 per ton. 

MOATE and CO., Metal Brokers, 


November 22, 1860, 65, Uld Broad-strect, London, 














TIMBER. 
1859. 1860. 1859. \ 
perload— 48. £8.\|4 6824 & perloed— 44 46,4 6% £25 
Teak ......+s00+++015 016 0} 11 10 13 5 || Yel. pine, per reduced C. 
Quebec, red pine... 3 5 4 0| 3 5 4 0 ||Canada, let quality]? 10 19 0/17 019 0 
yellow pine 3 0 315) 3 0 315 nd do. ..12 0 13 O} LL 01119 
St.John, N.B.,yel .5 0 510] 5 © 6 O| Archangel,yellow. 14 0 15 v/ 14 01510 
uebec, oak, white. 5 0 510 | 5 0 Silv||st.Peversvurg,yel 19 10 13 10) 12 10 13 40 
birch. 404 5/| 4 0 410) Finland,.......... 910 1010) ¥ 1010 10 
-0 0 0 O| OO O O||Memel........-...40 0 15 Uv) 10 dv 15 10 
elm 310 415 | 310 4 10 ||Gothenburg,yellow.lu 0 12 lv) 9 lv 13 10 
Danisic, oak 310 6 0 | -10 610 white, 910 11 ce] 9 oll U 
fr 3 0 40/215 4 0|\Gefle,yellow......11 0 1910/11 lu 1s 0 
Memel, fr .310 4 0/3 5 4 O||Soderhamn........11 © 19luj ll 0 1310 
Riga ....+. +310 315 | 315 0 0)/¢ per ©, 
Swedish... - 215 38 0) 325 2136 iain bys by 8faa 0 24 o] 90 096 0 
Masts,Quedecrdpine5 9 6 0/60 8 0 in, .....yellow 
yipne5 0 60/5070 tet 014 1 4) 018 116 
pines... 0000/0000 perdv ft. din... 
Lathwood,Dantec.fm 610 710 | 610 7 0 ||staves, perstandard M 
‘Bt. Peters, 9 0 910 | 9 010 0|| quebec, pipe.......50 © 600) 60070 0 
Does, por 0. 18%. by Shy Ota. = eee nae puncheon..16 0 180) 18020 0 
uebec, white sprucel5 0 0 tic, crown 2400 
Se'SebuwhitesprucelS 17 10 |13 10 16 10 Vipers 170 0 180 0] 290 0 














SCOTCH PIG IRON REPORT. 


No. 1Gartsherrie.. .. 60s. 0d. f.0.b. Glasgow. 
» 1 GMB. .. .. Sls. 3d. a do. 
» 3 Do. «+ ee 5ls. Od, ° dv. 
M: Nos. Do. ee ee 5ls, 3d, »” do. 
WARRANTS, 

(7 prompt... .. 652s. 3d. per ton. 
3-5ths No. and) 1mo., open,.. .. 652s. 6d. do. 
-Sths ,, 8 .. }2mos., » oo oo 623.00. do. 

G.M.B. Bw oo. 6 53s, 3d. do. 


MANUFACTURED IRON. 
Bars, Govan .. «2 «+ os £7 15s, Od. less 3 per cent. 





» Common .. «» £7 2s, 6d. less 4 per cent 
Drumpellar, Common «» £7 2s, 6d. less 4 per cent. 
. Best .. -. £8 2s. 6d. less 4 per cent. 
Plates and sheets .. +» £9 10s. 
Rails co ce co co co M7 5s. Od. 


Pi soe oe ce oo &O Os, Od, 
Chairs oo ce cc ce ve £403, Od, Nett cash. 
Guascow, November 2ist, 1860. 

The market during the past week has been principally affected by the ad- 
vance in the bank rate of discount, which has stopped for the present the 
continuance of the purchases which were made so largely in the early part 
of the month. This afternoon 51s. 104d. cash was accepted, but towards 
the close a firm feeling set in, and 52s. 3d. cash was , closing steadily 
at that price. 

Shipments last week were 8,598 tons, against 8,668 tons in the correspond- 


ing week last year. 
. . Suaw, THomson, aND Moors, Metal Brokers. 











Perrection of Art 1x Watcu Manuractures. — “ The 
stranger in London cannot fail to be struck with the magnificent 
establishments of goldsmiths with which the City abounds. Such 
displays as are presented to the eye are rarely to be met with in any 
other city in the world; indeed, whole fortunes are concentrated in 
their windows. Foremost am such establishments is that of 
Mr. Benson, 33 and 34, Ludgate-hill, which may truly be called the 
Home of Art. Everything exhibits the most perfect taste; and while 
the beautiful is thus cherished, the useful is also carefully studied. 
Mr. Benson has gained a high position for the superior manufacture 
and artistic designs of his watches especially.—City Press.— 's 
Illustrated Pamphlet, post free for two stamps, is descriptive of every 
construction of watch now made. Watches safe by post to all parts 
of the globe.—ADv. 
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INSTITUTION OF CIVIL ENGINEERS. 
November 20, 1860. 
Geoxce P. Bipper, Esq., President, in the chair. 

Tue paper read was “On the River Orwell and the Pogt of 
Ipswich,” by Mr. George Hurwood, M.LC.E. - 

It was stated that the river Orwell had a north-westerly direction 
from the harbour of Harwich upwards to the town Ipswich, 
where it met the lock of the inland navigable river Gipping; the 
distance from Harwich to Ipswich being 12 miles. Towards the 
close of the last century the river had been so encroached upon and 
neglected that the trade and commerce of the port of Ipswich was 
seriously affected. At that time there was only 5 ft. of water at 
neap, and 8 ft. at spring tides, at the quays; so that it was usual for 
vessels to load and unload their car, from and into small craft at 
Downham Reach, about 3 miles below the wharfs. A committee of 
the leading merchants, shipowners, and inhabitants, therefore, deter- 
mined to take the opinion of Mr. W. Chapman, Civil Engineer, of 
Newcastle-on-Tyne, who submitted a report in 1797, accompanied 
by two distinct plans, and estimates of the probable cost of carrying 
each into effect. In his report Mr. ——— investigated the causes 
of the bad state of the river above wnham Reach, which he 
attributed partly to the great irregularity of its course, but mainly 
to the reduction in the quantity of tidal water, due to the silting up 
of the bed of the river, and to the enclosure of 120 acres of land 
above Stoke Bridge, 60 acres below that point and Nova Scotia, 
and from 6 to 7 acres between the Cliff Brewhouse and the Rope 
Yard. 

To remedy these evils Mr. Chapman proposed to construct a tidal, 
or sea lock near Downham Reach, and a canal, with a navigable 
depth of 16 ft., from thence to a basin before the quays. The other 
plan was to improve the river itself, by deepening the channel, and 
by cutting off the abrupt ends, thus reducing the length in the 
distance of 12 miles by 1 mile. He pointed out, however, that 
straightening alone, without providing an additional current of 
water, would not be productive of sufficient effect. But he was of 
opinion that if an equivalent quantity of tidal water could be 
obtained, to that which formerly flowed over the land, before it was 
embanked from the river, this, in aid of the greater straightening of 
the course, would produce the desired effect. The estimated cost of 
the two plans was £27,000 and £17,000 respectively. Mr. Chapman 
gave a decided preference to the former, and, in subsequent reports, 
urged its adoption. Finding that the expense was objected to, he, 
in order to reduce it, suggested that the navigable depth should not 
be made more than 13 ft., and he proposed to place the eutrance 
lock at Freston Reach, so as to shorten the length of the canal. 

The bent of public opinion was against the adoption of the former 
project, and in the year 1803, at a meeting of the inhabitants, it was 
resolved to apply to Parliament for power to improve the river, in 
accordance with the second plan. This induced the Act of 1805, 
which virtually took the managing power out of the hands of the 
Corporation, and placed it in those of the principal merchants, ship- 

wners, &c. ek 

The first work of importance undertaken by the commissioners 
was the making of a new channel at Cliff Reach. About the year 
1819 a similar work was carried through Round Ooze, to avoid the 
circuitous and difficult route by John’s Ness. In the year 1821, 
under the advice of Sir W. Cubitt (past President Inst. C.E.), a new 
channel was cut from the upper end of Lime Kiln Reach to the 
lower end of Hog Island Reach. These works so improved the river 
that in 1826 vessels drawing about 11 ft. of water could reach the 
quays at spring tides. Yet, notwithstanding the outlay which had 
been incurred, the commissioners had saved from the revenues of the 
port and the river a sum of £25,000. Further improvements were 
therefore determined upon, and under the advice of the late Mr. 
H. R. Palmer (V.P., Inst. C.E.), powers were obtained, in 1837, to 
construct a wet dock. In 1842 the works were sufficiently advanced 
to maintain the float; and in 1847 a new channel was finished 
through Black Ooze. The bends from Cliff Reach to the Upper 
Hearth Point, the Lower Hearth Point, and also Wherstead Reach 
Point, where awkward projections existed, had all been considerably 
reduced. The channel from the lock of the wet dock to the deeper 
water near Downham Reach, had been dredged to a depth of 1 ft. 
below the top of the lock cill, and shoals were removed as soon as 
they were formed. The effect of these continuous and combined 
operations had been to give a depth of water from the sea to the 
wet dock of 16 ft. 4 in. at average spring tides, and an average low 
water depth of not less than 3 ft.3in. When the wet dock was 
opened in 1842, vessels of about 13 ft. draught of water could reach 
the dock at average spring tides. The object had since been not 
only to increase the depth, by dredging, but to bring the channel 
course into a good condition, and to regulate the capacity, where 
necessary, so as to make the navigation easier. Every available 
means had been adopted to encourage the easy flow and ebb of the 
tide, and to prevent any encroachment upon space previously covered 
by tidal water, particularly in the upper part of the river, and, 
wherever opportunity offered, to enlarge the receptacle to receive it, 
as the author believed that the preservation of the river entirely 
depended upon the tidal operations. There was a rise and fall of 
tide at Harwich of 11 ft. 6 in., and at Ipswich Dock of 18 ft. 7 in. 
The rate of spring tides, within two or three miles of Ipswich, was 
about one knot and ape ene r hour, The duration of the 
flood and of the ebb tide at Ipswich Dock was nearly equal ;,and the 
stationary state of the tide at low water was of short duration, and 
seldom perceptible. The cost of the wet dock, and of the works 
connected with it, amounted to about £130,000. 

It might be stated that, before the commencement of the works, 
the depth of water to Ipswich Quay was only 8 ft., whereas now it 
was 16 ft. 4in. At the former period the tonnage of the registered 
vessels belonging to the port was less than 7,000 tons, whilst at the 
present time it amounted to 16,274 tons. ’ 

The communication was accompanied by an appendex, including 
copies of the reports made by Mr. Chapman, Mr. Palmer, and the 
author, as well as of the various forms used in recording the trans- 
actions of the port, and detailed particulars of the cost of all the 
works, 





November 27th, 1860. 
Joun HawksHAw, Esq., Vice-President, in the Chair. 


The paper read was “On the Maintenance and Durability of Sub- 
Marine Cables in Shallow Waters,” by Mr. W. H. Preece, A.I.C.E. 

Referring to an opinion expressed by the late Mr. Robert Stephen- 
son, unfavourable to the durability of submarine cables, the author 
hoped, by detailing his own practical experience in the maintenance 
of the cable connecting the Channel Islands with England, to elicit a 
discussion which, by tending to solve that important question, might 
prove beneficial to the profession and serviceable to the progress of 
submarine telegraphy. 

The geographical position of the Channel Islands, their rocky and 
rugged structure, and their exposure to storms, the strong currents 
by which they were swept, and the nature of the bottom of the sea 
by which they were approached, were fully described ; and it was 
stated that they were ail calculated to try, to the utmost extent, the 
qualifications, fur permanance and durability, of a submarine cable 
connecting these islands with the mainland. The Channel Islands 
Telegraph Company was formed under the Limited Liability Act, 
with a capital of £30,000, and a conditional guarantee of 6 per cent. 
from Government. The contract for the whole undertaking was let 
to Messrs. Newall and Co., who had submerged the cab'e, constructed 
the land lines, and handed them over to the company before the 
author was appointed engineer. 
line, submarine and underground, from Weymouth, through 
Alderney and Guernsey, to Jersey, and its excellent working con- 
dition, were then described. The whole length of submarine cable 
submerged was 934 miles. The length of underground work was 
twenty-three miles. The underzround work consisted simply of a 
gutta-percha covered wire, coated with tarred yarn, and laid in a 
creosoted wooden trough buried about twenty inches in the ground. 


The route and construction of the: 





The cable comprised two portions—the sea part and the shore ends. 
The sea part was a No. 1 gutta-percha covered wire, served with 
tarred yarn, and protected by ten No. 6 iron wires. It weighed 2 
tons to the mile. The shore ends were similar, but were protec 
by ten No. 2 iron wires. They weighed six tons to the mile. The 
line was opened to the public in September, 1858. 

The interruptions which had occurred to the working of the line, 
and the plans adopted to remedy the defects, were then successively 
enumerated. In approaching rocky shores swept by fierce currents, 
and in landing the ends upon such points, great care was required to 
avoid danger. It was also necessary to protect the cable from detri- 
mental exposure to the surf, spray, and atmosphere. The chief 
accidents to this cable had been peculiar, and were different to all 

revious ones with other cables, which were the result of well- 
oon causes. With the exception of one instance, these accidents 
arose quite unexpectedly, without any previous symptom of weak- 
ness or decay having been given. Since the submersion of the cable, 
in August, 1848, the cable had been ruptured in eleven different 

aces. Two of these accidents were the result of carelessness in 
anding the end of the cable on the Jersey shore; four were caused 
by ships dragging their anchors; and five were produced by the 
abrasion of the slender wire a the rocky bottom. The accidents 
arising from ships’ anchors took place between Jersey and Guernsey. 
Those resulting from abrasion occurred between Alderney and Port- 
land. Between Guernsey and Alderney there had not been a single 
failure. The constant interruptions of this line were attributable to 
two causes—weakness of cable, and error of judgment in selecting 
the route pursued. 

Although the cable was, in the author's opinion, too weak, yet he 
did not attribute the failure of the system so much to that cause as 
to the route selected. In justice to those who laid the cable it 
should be known that, if reliance had been placed on the Admiralty 
charts, there was an enieaetion of the reason why this particular 
route had been chosen. But, unfortunately, in describing the nature 
of the bottom, these official charts were aliogether incorrect, as they 
not unfrequently showed rock where sand was found, and sand and 
gravel where there were rocks. Cables should, however, never be 
trusted to the unseen and unknown action of the bottom of the sea 
without the course having first been most carefully surveyed. 

‘The author next proceeded to point out the oxidation and deca 
of the cable in different localities ; showing how, in sand and mud, 
when it had become buried, it was in perfect preservation, while on 
rocky ground, where swept by the tides, it was being rapidly cor- 
roded. The extra difficulty and expense in repairing decayed cables, 
and the necessity of retaining their strength unimpaired, were 
adduced as imperative reasons for adopting some outer protecting 
coating to the present form of submarine cables. 


In designing a om Be durability and maintenance should be 
rimarily considered. e present heavy cables were believed to 

Cove been erroneously constructed ; and it was recommended that, 
in future, the outer wires of cables should either be stranded, or else 
be surrounded, with two servings of smaller sized wires. 

The plan adopted in repairing the numerous breaks to the Channel 
Islands cable was then described. The system of grappling, buoy- 
ing, picking up, &c., rege y Sone reviously brought before the insti- 
tution (vide “ Minute of esosiingn,” vol. xvii., p. 262), allusion 
only was made to the method adopted in testing, and in calculating 
the distance and position of faults and breaks. This could now be 
accomplished with such accuracy that instances were mentioned in 
which Messrs. Varley, G. Preece, and the author had indicated the 
exact spot of faults, though thirty, fifty, and sixty miles distant. 
The principles employed in testing were divided into two classes, 
according as they were dependant upon the laws of resistance, or 
upon the laws of induction. The basis of all resistance tests was the 


fundamental law of Ohm, expressed by the formula, R = - where 


R was the resistance, L the length of the wire, C the specific resist- 
tance of the material employed, and 8 the sectional area, The 
advantage of expressing, in units of resistance, the insulation and 
conduction of substances, was considered. ‘The construction of resis- 
tance coils, the various standards of resistance employed by different 
individuals, and the manner in which one standard could be reduced 
to another, were described. The instruments employed in measuring 
resistances—the differential galvanometer of Becquerel, Wheatstone’s 
parallelogram, and the author’s “‘ Multiplying Differential”— were 


it was very gratifying to be assured that even in distant lands the 
proceedings of the society awakened the interest and enlisted the 
sympathies of their countrymen. 

The chairman then proceeded to give an account of the steps which 
the Council of the Society ef Arts had taken in order to the holding 
of a second Great International Exhibition of Works of Industry 
and Art in 1862, on which subject he spoke as follows :— 

“The International Exhibition of Works of Art and Industry, to 
be holden in 1862, has largely engaged the attention of the members 
of the council, and oceupied much of their time during and since the 
close of the last session. 

Bos In order that the council should succeed in obtaini subscrip- 

tions to the guarantee fund, it was necessary to define the general 
conditions on which it should be contributed, and especially to 
name the trustees to whom the management of the unde ing 
should be entrusted. The council recommended for the office of 
trustees Earl Granville, K.G., Lord President of the Council; the 
Marquis of Chandos; Thomas Baring, Esq., M.P.; C. Wentworth 
Dilke, Esq. ; and Thomas Fairbairn, Esq. ; and the selection of these 
gentlemen has received the entire approval of the influential noble- 
men and gentlemen who have signified their willingness to join in the 
guarantee agreement. The provisions of the guarantee agreement 
received careful consideration from the council, and it was resolved 
that no subscriber should be liable until £250,000 at least was 
guaranteed ; that application for a site at South Kensington should 
be made to the Commissioners for the Exhibition of 1851; that 
one-third part at least of the sum expended on buildings should 
be employed in erections of a permanent character, to be held by 
the society for decennial or other periodical exhibitions, and, when 
not so used, for other purposes tending to the encouragement of arts, 
manufactures, and commerce; and that the dis of any surplus 
funds should be reserved to the guarantors for the promotion of the 
same objects. Active measures were taken by the council to make 
their arrangements known to the members of the society as well as 
to other influential persons connected with arts, manufactures, and 
commerce; and the views of the council of the importance of 
periodical exhibitions, and the value attached to them by the public 
as a means whereby the growth of art and industry may be 
stimulated, and their progress ascertained and recorded, reevived 
remarkable confirmation from the prompt and liberal spirit in which 
the guarantee fund was subscribed by a large number of influential 
noblemen and gentlemen, many of whom are directly interested in 
the operations of art and industry. Although no public appeal 
by advertisement has been issued, and no public meeting held, 
the guarantee fund amounts to £365,800, subscribed by 661 per- 
sons. 

“ On the 8th March, 1860, the council transmitted to the commis- 
sioners for the exhibition of 1851 a copy of the guarantee agree- 
ment, inviting their collective and individual support for the under- 
taking, and asking for the grant of a portion of the ground at South 
Kensington for the purpose of holding exhibitions, and on the 8th 
June, 1860, renewed their application, and ur, on the commis - 
sioners the propriety of permanently appropriating a portion of 
their estate for promoting exhibitions of art and industry. On the 
80th June, 186", the council were informed by the commissioners 
that they are willing to appropriate a portion of their estate at 
South Kensington for the International Exhibition of 1862 rent 
free; to vest in the Society of Arts, at a moderate rent, the site of 
the permanent buildings proposed to be erected on a part of the 
ground, provided the sum of £50,000 be expended in their erection; 
and to reserve the remainder of the ground for an International 
Exhibition in 1872, provided £10,000 be paid to the commissioners 
out of the proceeds of the Exhibition of 1862. 

“ Various questions have been raised in the correspondence of the 
council with the trustees, but these, I am happy to say, have now 
received a satisfactory solution. At the suggestion of the trustees 
a letter was abivemed by the council to the Commissioners for the 
Exhibition of 1851, to which a favourable reply has been given, and 
as the commissioners have signified their willingness to afford such 
support and assistance to the undertaking as is consistent with their 
position as a chartered body, and with the powers conferred upon 
them by their Charter of Incorporation, the council confidently 
expect that the trustees will enter on their duties without delay. 

“ His Royal Highness the Prince Consort, whose desire it has 
always been to assist every well-considered plan for the advance- 
ment of art and science in their application to industrial pursuits, 
has ifested bis approval of the intended Exhibition, as well by 





then noticed. By the last instrument resistances could be ed 
from small fractions to high multiples. From the standard coils 
attached to it the resistance of any other standard, or any cable, 
could be read without going through the usual arithmetical calculation. 
— system by which much higher multiples could be read was 
shown. 

The laws of induction were next considered, and their various 
formule given; showing how the charges and discharges in diffe- 
rent wires were regulated, and could be compared. The basis of 
all induction was the law expressed by the following formula— 


c= aSRe , where C was the induced charge, m the battery power, 


S the surface of the wire, R the resistance of the conductor, s th® 
specific inductive capacity of the insulator, and d the ratio of th® 
distance between the inside and the outside coatings. The differenc® 
between discharge and return current was pointed out. Th® 
instruments employed in measuring and registering the dischur, 

were described, including the author’s “reduction inductometer, 
which could measure the discharge of any wire of any length, from 
one mile and upwards. The errors that tests were liable to, such as 
the resistance of ends and faults, and the occurrence of partial faults 
in different localities, with the plans adopted to detect and allow for 
these discrepancies, were fully detailed. The various kinds of faults 
to which a cable was subject were then adverted to. 

In conclusion it was remarked that there was no imperfection 
which could not be detected, and no accident which could not be 
provided against. But when experience was Sy" and when the 
errors that had been committed by those who had hitherto had the 
control of submarine cables were considered, it could not be wondered 
at that opinions should be expressed unfavourable to the progress of 
submarine telegraphy. 

It was announced that the discussion, which had been commenced, 
would be continued at the next meeting, Tuesday, December 4th, 
when the monthly ballot for members would take place. 





” 





SOCIETY OF ARTS.—OPENING MEETING. 
INTERNATIUNAL EXHIBITION OF 1862. 


Tue opening meeting of the One Hundred and Seventh Session of 
the Society of Arts was held at the Society’s House, Adelphi, 
London, on Wednesday, the 2Ist inst., Sir Thomas Phillips, F.G.S., 
Chairman of the Council, in the chair. 

There were ninety-five gentlemen proposed for election as members 
of the society. 

Sir Tuomas Purirs began his address by expressing his 
gratification at the compliment the council had paid him in a second 
time electing him their chairman, and proceeded to notice at some 
length the losses which the society had sustained during the past 
year by the death of some distinguished members :—Joseph Locke, 
the eminent engineer; Matthew Uzielli, who was the first to come 
forward with a guarantee of £10,000 for the intended International 
Exhibition of 1862; Alfred Edward Chalon, R.A.; Sir William 

t R.A.; Thomas Hoblyn, formerly a vice-president; Peter 
Wickens Fry, the veteran ery ed Henry Bradbury; the 
Earl of Cawdor; Dr. Buist, of bay; and Professor Baden 
Powell, had all been removed during the past twelve months, and 
brief memoirs were given of each. It was mentioned that Dr. Cantor, 
of her Majesty's Indian Medical Service, had bequeathed oe pe 
to the amount of about £9,000 in equal shares to the Society of Arts 
and the Wellington College, and the chairman remarked that, apart 
from the substantial advantage to the society of so considerable a 
bequest from one who did not appear ever to have been a member, 





subscribing £10,000 to the guarantee fund as by affording to the 
council valuable advice and judicious recommendations for the 
removal of difficulties and the successful prosecution of the under- 
taking; and the council esteem very highly this recognition by his 
Royal Highness of the important benefits which the intended 
exhibition may be expected to confer on the industry of our own and 
other countries. 

“The council have seen no reason to relinquish the lusion to 
which ‘they came—that an international exhibition in 1862 would 
elicit even more valuable results than were achieved in 1851, if 
managed with the same spirit and intelligence as its great “~~ 
cessor. The great expansion of our commerce, as evidenced by the 
increase in our exports and imports—the former from 71,000,000 in 
1850, to 130,000,000 in 1859, and 101,000,000 in the first nine months 
of 1860—the numerous inventions and improvements in our manu- 
factures—the large increase in population and wealth-—the extension 
of the means of locomotion by the multiplication of railways at home 
and abroad, and the desire for travel thus engendered—the more 
intimate knowledge of this country by foreigners—the spread of 
education—the growth of liberal commercial principles—an increased 
knowledge of and love for art, will each and all contribute to swell 
the numbers who will seek admission to the exhibition; whilst the 
manifestation of the marvellous progress of the last ten years in the 
staple productions of this and other countries will aflord the most 
powerful stimulus to future improvement. ‘Ihe society may be con- 
gratulated on the eminent success which has attended the efforts of 
the council to provide an adequate guarantee fund. When their 
intention to promote the holding an international exhibition in 1862 
was first made known to the public, their resolution was regarded by 
many with apprehension and distrust, but the favourable opinion of 
the undertaking which was early manifested by men eminent in 
various walks of active life, afforded satisfactory proof that the 
council had interpreted aright the feelings of their countrymen. 
The same motives which animated manufacturers and inventors in 
1851 will exist in full force in 1862. Men hitherto but little known 
will provoxe rivalry and challenge competition, whilst men better 
known and established will not be left behind in the struggle for 
distinction. 

“The council therefore not only confidently expect to witness a 
successful exhibition in 1862, but by the success of that undertaking 
to ensure the establishment and royal sanction of periodical Iuter- 
national Exhibitions of Works of Art and Industry. The founda- 
tion of such exhibitions as a permanent institution will form en 
appropriate distinction of the country in which an international 
exhibition was first conducted with entire success.” 

Sir Thomas Phiilips then passed to the other principal operations 
of the society. The annual examinations of members of and 
students of classes in institutions in union with the society in various 
arts of the country had been eminently successful. Sixty-three 
ocal educational boards had been in active operation, and had 
examined in a preliminary examination no less than 700 students, 
of whom 586 went in for the final examination, 478 obtaining certi- 
ficates. Sixteen first prizes of £5 each, and fourteen second prizes of 
£3 each were gained; twelve prizes of £5 each were awarded to 
institutions whose candidates obtained first prizes in some of the 
twenty-five subjects of examination, and four prizes of £10, £8, 
£6, and £4, were awarded to local educational boards. 

Having touched upon various other objects to which the society 
had directed its attention, such as the opening of the national 
museums and galleries in the evening, the formation of libraries for 
working men, and the establishment of a museum at the east end of 
London, the chairman gave an account of the efforts which the 
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society had used to promote the adoption of a uniform musical pitch 
in this country. ‘ ; 

The committee appointed by the society to consider this subject, 
made a report which was approved of at a meeting, attended 
by many eminent musicians, in the month of June last, who 
agreed to recommend for general adoption a pitch of 528 vibra- 
tions for C. This number of vibrations marks an interme- 
diate tone between the high opera pitch at present in use, 
and that recommended as a basis in mathematical treatises, and 
differs so slightly from that which has been fixed as the diapason 
normal in France, as to occasion no practical inconvenience, whilst it 
is the pitch which was adopted by the Stuttgard Congress in 1834. 
There is not, however, in this country any authority, as in France, 
for enforcing the employment of a standard pitch, and the recom- 
mendation of the committee must rely on its own intrinsic merits for 
adoption. The council, with the view of securing a general concur- 
rence in the recommendation of the committee, have obtained the 
assent of composers, performers, musical instrument makers, and 
patrons of music, to a declaration that they will adopt the pitch 
which has been selected, and promote its general employment. They 
have also caused a standard tuning-fork to be prepared, verified 
copies of which may now be obtained. 

Another important subject to which attention had specially been 
given was that of copyright in works of fine art. 

In the session of 1857-8 a committee was appointed by the council 
to inquire into this subject. That committee appointed Sir Charles 
Eastlake, president of the Royal Academy, their chairman; and 
having held several meetings, which were numerously attended, and 
received answers from very many artists to whom inquiries were 
sent by the committee, affording ample evidence of the wrongful and 
fraudulent acts extensively itted with imp ity, to the injury 
of artists and purchasers of works of art, reported that the existing 
laws of British Artists’ Copyright are exceedingly defective and 
unjust, because they afford the producers of works of art no sufficient 
protection against the piracy of their productions, and the purchasers 
no redress for any invasion of their property. 

A Bill to establish artistic copyright was prepared under the 
direction of the committe. and received the sanction of the council, 
and by the advice of the Right Hon. 8. H. Walpole, who had consi- 
dered the provisions of the Bill, « deputation consisting of Members 
of Parliament, artists, and members of council, waited on Lord 
Palmerston on the 28th April last. 

The ba:is adopted in framing this Bill is to secure for the artist 








during his l#e, and for a detinite period after his death, a copyright 
in such works of fine art as he shill have designed and executed, 
whether pictures, sculptures, architectural designs, engravings, or 
photographs; to enable the artist to transfer such copyright with 
the original work to a purchaser, or to reserve such copyright, not- 
withstanding the sale of the original work; to afford protection from 
the frauds practised on the public by the manufacture and sale of 
spurious copies. 

The chairman then proceeded to consider the steps which the 





society had taken to make known the productions and resources of 
our colonies and dependencies, alluding particularly to some of the 
more remarkable papers which had been recently brought before the 
society at its wakiy evening meetings. 

The chairman then spoke of the marvellous advance that the 
Society of Arts had made during the last few years. The number of 
members had doubled during the last ten, and quadrupled in the last | 
fifteen years, and this evening upwards of ninety new members had 
been proposed. This was a larger number than had been proposed 
on any previous occasion, and afforded satisfactory evidence that the 
Society enjoys the sympathy, confidence, and good opinion of the 


In conclusion the chairman said :— 

“Tn my former address from this place ‘I indicated the important 
service you would render by introducing amongst us active, ardent, 
and intelligent men, who are willing to labour for their country’s 
good. To all such men we ofler a hearty welcome; and whether as 
contributors to the weekly Journal, or to the papers and discussions 
of this place, we shall hail them as fellow-labourers for a society 
which includes many agencies for promoting the welfare of the 
community. 

“ But it is not alone on our members that the council rely for help 
and co-operation. On our board of examiners, and on the com- 
mittees who, at the request of the council, undertake important 
investigations, devolve duties of a laborious and weighty character, 
and by their assistance results are achieved which would be other- 
wise unattainab'e, May our joint labours tend to overthrow 
prejudices, secure improvements, diffuse science, and promote social 
advancement.” 

The Chairman then presented the medals awarded by the council 
at the close of the last session, as follows :— 

To Mr. R. Thomson, for several novel and ingenious instruments 
and tools, for use in dental surgery. The Society's silver 

To Mr. Leonard Wray, for his compound of materials as a sub- 
stitute for gutta-percha. The Society’s silver medal. 

To Mr. J. C. Morton, for his paper read before the Society, “On 
the Forces used in Agriculture.” The Society's medal. 

To Mr. Leonard Wray, for his paper read before the Society, “On 
the means of Increasing the Production of Sheep’s Wool, and An- 
gora Goat's Hair.” The Society’s silver medal. 

To Mr. George R. Burnell, for his two papers read before the 
Society, * On Building Stones—the Causes of their Decay and the | 
Means of Preventing it,” and “ On Building Woods—the Causes | 
of their Decay, and the Means of Preventing it.” The Society's silver 








To Dr. Dauglish, for his paper read before the Society, “On 
a " System of Bread Manufacture.” The Society's silver 
medal. 

To Dr. J. Forbes Watson, F.R.S., for his paper read before the | 
Society, “On the Chief Fibre-Yielding Plants of India.” The 
Society's silver medal. 





THE FRIGHTFUL ACCIDENT ON THE TRENT) 
VALLEY RAILWAY, 


| 
Tue inquest on the b dies of the ten men who were killed by the | 
collision on the Trent Valley Railway, as narrated in our last, termi- | 
nated on Saturday. The following is a summary of the evidence 
given in addition to that which we have already published :— 
Thomas Robinson, of Wolverton, Locomotive Travelling Inspector, 
produced a plan showing the distances between the point of collision | 
and the signals at and near Atherstone Station. The main signal on 
the up line, he thought, could be seen for three-quarters of a mile. 
When travelling on a fast train the auxiliary and main signals are 
seen about the same time. ‘The distance from the main signal to the 
point where the collision took place was 481 yards, and from the 
auxiliary to the main signal 434% yards. Had the driver of the mail 
seen the danger signal three-quarters of a mile off, there was plenty 
of time to stop the train. Witness being here asked for his opinion 
as to whether he thought the drovers’ carriage was placed in the safest 
place in the catile train, said he should think it was not the safest 
place. He thought the sa’est place would be one carriage removed 
from the tender, He went on to say that, taking the rails in the 
condition described—slightly slippery—he thought the train could 
have pulled up iu 850 yards; but if the rails had been dry it might have 
been done in 750 yards, but it would have taken every possible effort. 
He was satistied, from inspecting the brake-nut, that the brake of the 
engine was hard on. Assuming the statement of the driver, that he 
first saw indications of danger at 40 yards’ distance, and that he was 
driving at the rate of 46 miles an hour, it would have been impossible 
to stop the train. Witvess added that he totally disagreed with the 
witness who said the main signal could be seen a distance of two 
miles; he had tested it, and found it incorrect. It would be good 
running for the cattle train to get from Tamworth to Nuneaton in 40 





minutes. 
Joseph Paling, pointsman at Tamworth, said he spoke to Matts, 


the driver of the cattle train, and asked him if he thought he could 

t to Nuneaton al! right before the mail? He replied, “Oh ah! 
fad I can do it.” He afterwards heard Moorcroft tell Matts he must 
go to Nuneaton. 

Matts being re-called, denied the conversation spoken to by Paling. 
As to the signals, he said he thought they could not be seen further 
than a distance of three quarters of a mile. 

Meakin age | re-sworn, admitted that he had made a mistake 
fn stating on the previous day that the signals could be seen two 
miles off. 

Jackson was also re-called, and said he remembered Moorcroft 
asking him how he had been coming from Stafford? and he replied, 
“ Very well,” although he (witness) had said on the previous day 
they had been slipping. 

E. Barber (driver of the mail) being again called, affirmed his 
previous statement that he received no signal between Tamworth and 
Atherstone until within 40 yards of the latter station. 

William Tinkler, driver of the goods train which shunted at Lich- 
field to allow the mail to pass, and then followed, said the inclines 
between Stafford and Atherstone were very slippery. The main sig- 
nal at Atherstone could be seen for about balf a mile, and the auxiliary 
three-quarters. When he passed the latter on the way to Atherstone, 
about nine minutes after the accident, there was no light init. On 
his way back he pulled up at the auxiliary for nearly two hours, 
during which time there was no light in it. 

Thomas Cole, inspector of police, who came from Tamworth after 
the accident, however, swore that the auxiliary was turned on red, 
and also the main signal, and that Tinkler was wrong in what he 

ad said. 

George Tebbutt, a brakesman, corroborated the last witness on 
this point, as also did Hart, guard of the train driven by Tinkler. 

Thomas Watson, the fireman, gave similar evidence as to the 
main signal, but swore there was no light in the auxiliary. 

Edward Cosgrove, station-master at Atherstone, said he knew the 
signals were lighted at a quarter past four in the afternoon. 

Walter Bird, landlord of the White Hart, who was called up after 
the accident, said he saw the auxiliary burning brightly. 

Richard Evans spesenss the lamp used in the auxiliary signal. 
The oil was not exhausted, but the light had gone out because the 
oil could not penetrate the wick. Signals, he said, sometimes went 
out in frosty weather. 

Mr. Samuel Grew, superintendent of the central division of the 
London and North-Western Railway, said the management of cattle 
trains was necessarily left to the agents of the company at the 
various stations.—Jury:—Taking the circumstances as they have 
been deposed to—even assuming that no accident had occurred—do 
you think the cattle train ought to have been started so soon before 
the limited mail? Witness: With the weight of the train, and the 
character of the engine, [ believe Moorcroft was justified in starting 
the train.—Jury: ‘Then you think he was justilied in starting the 
cattle train when it could only have reached N ton five minut 
before the arrival of the limited mail? Witness: If it was only five 
minutes, I think it was a mistake in his judgment; he calculated 
too closely, and he ought to have kept the train at Tamworth. 

Edward Porter, chemist, Wittington, near Atherstone. He said : 
I was employed to test the lamp used as the auxiliary signal at 
Atherstone Station. I filled it on Thursday night at nine o'clock, 
and placed it on a window ledge in a yard at the police station. 
The lamp then contained 35} oz. (by weight) of oil. On the 
following morning at nine o'clock I put it out, and found that 
264 oz. remained; 9 oz. had therefore been burned.—The Coro- 
ner: Was there as much draught there as there would be at its 
proper place? I think so. On Friday night I filled it with 35 oz. of 
oil, put it at its proper place, lighted it at five minutes to nine, and 
sealed it with my own seal. This (Saturday) a at thirty- 
five minutes past eight, I went to the auxiliary signal, and found 
the light was out. On weighing the oil I found that about 32 oz. of 
the oil remained. 

Alexander Miller, Walworth, London, engineer: I saw the lamp 
produced (the lamp alluded to by the previous witness) last night at 
the auxiliary signal at about a quarter to one o'clock. It was 
burning then, and gave a good light. At ten minutes past three 
o’clock this morning I saw it again, and observed that it gave an 
equally good light. Ata quarter to four it was still burning, and at 
a quarter to five I saw it again, when I observed that the light was 
getting dim. At twenty minutes to six it was still more dull, and 
at a quarter past six it was out. I consider the lamp was in good 
working condition, or it would not have burnt at all,—I come from 
Stevens and Son’s, the great signal manufacturers. We make 
signals for nearly all the lines in the kingdom. The lamp in ques- 
tion was made by us. I saw the oil used for the lamp. There is 
much better, but I should say it is good ordinary oil. It is the same 
as we supply to many of the railways. 

Thomas Robertson, Atherstone Nursery: I live at the Nursery, 
close to the Atherstone Station. I was unwell during the night of 
the accident, and I got out of bed just as a cattle train approached. 
it was then about two o'clock. Just as the train was passing the 
station I saw a revolution of the lamp at the main station. There 
was no other change made in the signal before the arrival of the 
limited mail. 1 could not see the colour of the light that showed 
towards Tamworth, because the blank side was towards me. I kept 
oy attention fixed on the signal, and it could not have been turned 
without my knowledge. After the accident I directed particular 
attention to the signal, and 1 saw it was red to the north (towards 
Tamworth). Ido not speak of the auxiliary; I cannot see it from 
my window. I repeat that the signal could not have been changed 
without my knowledge. I did not see what light was towards the 
north before the accident; but I saw that the green light was 
towards Atherstone. 

The Coroner and the jury at once went to the station to examine 
the signal. The result showed that if the green light showed towards 
Atherstone the blank side of the signal would be towards the house 
of witness, and the red light towards Tamworth. 

The Coroner then proceeded to sum up, Before addressing him- 
self to the evidence, he said the result of the inquiry into the causes 
which led to the deaths of the unfortunate deceased had produced 
the opinion in his mind that there had been some gross omission, 
error of judgment, mismanagement, or mistake somewhere, It ap- 
peared to him that the company left a great deal to their officers. 
He thought no such discretion as that with which they entrusted 
their agents should be left in the hands of servants. Every ofticer 
in charge of a station ought to be bound to give to the driver of 
every train all the information he possessed concerning any cattle or 
other train that had preceded him within a reasonably short space of 
time. The evidence, although very voluminous, and catia aged 
important, was, he felt sorry to add, very contradictory. He there- 





| fore thought he should best discharge this duty by reading it from 


end to end, and commenting on the most important bey as they 
occurred to him. The Coroner then proceeded to read the evidence 
and to draw attention to the various points of agreement and dif- 
ference, together with the corroborative evidence*in favour of each— 
a task that occupied the court two hours. There could be no doubt, 
he said, but that on approaching Atherstone the driver of the mail 
train had slackened his speed; for although that statement was con- 
tradicted by the porter at Atherstone station, it was confirmed by 
Mr. Robinson, who had examined the engine after the collision. 
Matts, the driver of the cattle train, in shunting at Atherstone had 
done perfectly right, for if the signals at Atherstone station had been 
right, or the driver of the limited mail had seen them—it was, so far 
as Matts was concerned, of little importance which—the accident 
would not have occurred. Matts would therefore be, he thought, 
exonerated from all sbare in the accident. Passing on then to the 
discrepancies with respect to the time the cattle train left Tamworth, 
the Coroner remarked that the evidence of Moorcroft in contradis- 
tinction to that of Matts had been confirmed by the brakesman of 
the Liverpool goods train. He then proceeded to speak of the siguals, 
observing that the evidence was here so contradictory that the jury 
must exercise its functions, and if they failed to reconcile the dif- 
ferent statements, give credence to those which to them appeared 
most deserving of it. The Coroner then carefully read all the evi- 











dence of the different witnesses on this point, and concluded by ob- 
serving that, whatever might be the verdict of the jury, he hoped it 
would result in such arrangements for managing special cattle or 

4 trains as would, in future, not only prevent the occurrence of 
similar catastrophes, but give the greatest possible immunity from 


er. 
The jury then considered their verdict, and, after an absence of 
three hours and a half, returned it in the following terms :—'* We 
find that the deaths of John Macdonald, Edward Macdonald, John 
Tallant, Joseph Tallant, John Thompson, George Renshaw, James 
Hickey, Andrew Darby, and James Cheery, on the 16th of November, 
1860, and Michael Vaughan on the 17th November, 1860, were 
severally caused by reason of the up limited mail train of the London 
and North-Western Railway Company, which is timed by the 
tables of the company to be at Tamworth at 1.56 a.m., running into 
collision with a special cattle train, whilst the latter was shuntin, 
into a siding at the south end of the Atherstone station, the dec 
(except Cheery) then severally travelling in a drover’s van attached 
Ay os cattle train, and Cheery on the engine of the up limited mail. 
e find that the several deaths were accidental, but that the rules 
of the company should not allow their station officers at their 
discretion to dispatch fast trains and slow trains from the stations so 
close upon one another, and are in this respect inconsistent with the 
safety of the public; that upon the occasion in question William 
Moorcroft, platform inspector at Tamworth, was wrong in not 
warning the driver of the up limited mail of the cattle train bein 
before him. That Edward Barber, driver of the up limited mai 
train, was to blame in not observing the main signal, and putting 
on the whistle at the level crossings. That according to the 
scientific evidence given at this inquest, the drover’s van in cattle 
trains would be more safely placed in front of the cattle trucks than 
behind them, with a light van between it and the tender, and that 
considering the peculiar state of the line, as respects the curves and 
level crossings near the Atherstone station, it is essentially necessary 
for the safety of the public that a telegraph at the Atherstone 
station should be kept in communication day and night with the 
stations at Tamworth and Nuneaton as to the arrival and departure 
of all trains, and that an additional communicating signal should be 
placed and worked at each end of the station.” The foreman of the 
{ory after handing in the verdict, stated that he felt it his duty, on 
ehalf of his brother jurors and himself, to say that in the course 
of the inquiry they had received every possible assistance from 
the officers of the London and North-Western Railway, and that 
all the information which they had sought to obtain had been 
most promptly and cheerfully given to them. Mr. Cleather, the 
solicitor, stated that the directors had instructed him to afford 
every assistance in his power. 
What with compensations, losses, and the expenses incidental 
to this inquiry, the above accident it is estimated will cost the 
London and North-Western Railway £20,000. 





ROYAL SCOTTISH SOCIETY OF ARTS. 


A meeting of this Society was held last Monday night. 

Mr. ALEXANDER Brysoy, the newly-elected President of the 
Society, occupied the chair. 

Mr. Rate Moore, mining engineer, Glasgow, read a paper on 
“The Blackband Ironstones of the Edinburgh and East Lothian 
Coalfields, and the advantages to be derived from their development.” 
The paper first referred to the charts of the Edinburgh coalfields, 
published by Mr. Milne in 1839, and the more recent Government 
survey, stating that the coal and limestones were fully laid down, 
and several seams of blackband ironstone were also shown; but the 
latter had not, in his (Mr. Moore’s) opinion, received suttlicient 
attention ; and the object of his paper was to show that the blackband 
of Lanarkshire would yet be found in the Lothian coalfields, the 
district possessing all the elements of iron-making in abundance. 
Tracing the history of the iron manufacture in Scotland from its 
first beginning at Carron in 1760, when 1,500 tons annually were 
only made, to the present og | when 1},000,000 tons were manufac- 
tured, the paper showed that the extraordinary development of the 
trade had been entirely due to the discovery of the blackband, of 
which nineteen-twentieths of the iron in Scotland was now made. 
The great discoveries of blackband ironstone were very much to be 
travel to increased geological knowledge of various districts which 
were comparable with each other; and thus the blackband had 
been found in many districts, though at first supposed only to exist 
in Lanarkshire. The tardy development of the Fdinburgh fields 
might perhaps be traced to the fact that the discoveries had prin- 
cipally been made where iron furnaces already existed, and where, 
consequently, the search was more energetically prosecuted. The 
paper then pointed out the extent and nature of the Lothian coal 
strata, showing by comparison that they might be expected to 
yield 51,000,000 tons of iron, requiring 200,000,000 tons of coals 
for smelting. It then pointed out the benetits to the district—first 
to the proprietors of the ground in which the minerals existed; to 
the North British Railway Company for conveyance; to the 
labouring classes as wages, &c. The paper concluded by pointing 
outthat though even a much smaller quantity of iron should be 
found, yet the benefits to be obtained were so great that though 
the first, or second, or third effort should fail, they should not 
desist, as the prize was well worth looking after. 

Mr. LANDALE, M.E., in proposing thanks to Mr. Moore for his 
interesting paper, said that he hoped he could believe one-sixteenth 
of what had been told them; and pointed out that the proprietors 
were all wide-awake to their interests; that the country swarmed 
with scientific men and scientitic lads anxious to make such a dis- 
covery, and that it was a common subject of after-dinner conver- 
sation amongst proprietors. He then proceeded to detail a large 
number of unsuccessful experiments already made in the district, 
as showing the improbability of much ironstone being found. He 
expressed astonishment at Mr. Moore. giving them credit for so 
much ignorance, and pointed out the high price of coal, and the 
floods of water in the mines, as causes which would prevent this 
county ever becoming a great iron district. 

Mr. CapELt corroborated the views of Mr. Landale, at the same 
time hoping the time would come when more iron would be obtained 
in this district. 

Professor Witson pointed out that on the Continent the propor- 
tion of fuel used for smelting was very much less than was used 
here, being not much more than one-third of the quantity. There 
must, therefore, he thought, be waste somewhere, and some means 
might be devised to reduce the expense of smelting. 

Ir. LANDALE requested the Professor to point out the means. 
They had by the hot-blast reduced the quantity from eight tons to 
two-and-a-half tons. 

Professor Wiison: If you think yourself perfect you must not 
come to school. (Laughter.) si " 

The Preswenr referred to the greater amount of iron in the 
Austrian and Styrian ore, as an explanation of the difference of 
fuel used. . : 

Mr. Moore returned thanks for the reception his paper had 
received, but still held to his opinion as to the probability of 
iron being found in the Lothian districts. 

The paper was referred to a committee. 

A paper was then read by Mr. Ricnarp Ape, Liverpool, on 
“The Doublet Telescope,” the advantage gained being shorter 
length in the instrument, correction of spherical aberration, and 
greater power. The mode in which this was effected being to con- 
struct the object glass of the telescope in the same way as the 
doublet glasses used in the microscope. The hermetic barometer 
was also exhibited by Mr. Adie and explained. ‘ihis was an adap- 
tation of the old spirit thermometer by the construction of the 
alcohol cistern with elastic sides, and the tube being hermetically 
sealed. The instrument was recommended for durability and 


greater sensitiveness. ; . 
After some discussion the instruments were referred to a commit- 


tee, and the meeting separated 
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SCOTTISH MATTERS. 


ALtusion is made elsewhere to the opposition Mr. Train’s street 
railway system has encountered in the Liverpool district, and, as was 
to be expected, it has not pad sharpcomment in Scotland. Thus, 
the Scottish Press says :—“ We are a cautious and somewhat opinion- 
ative people, and do not care to have any new fangled notion thrust 
down our throats—and we consider the closing paragraph of the 
grandiloquent preface to his pamphlet on street railways as partaking 
too much of the Barnum style of composition, when he says—‘ The 
egg will shortly be chipped in this country under my patent, at great 
cost and labour, and I shall endeavour to prevent my chicken (as is 
too uently the case with valuable inventions) from becoming 
someb M else’s hen.’ The forced incubation, notwithstanding, we 
feel inclined to watch. We know, just as well as Mr. Train does, 
that most great mechanical discoveries have been pronounced at the 
outset, even by scientific men, to be idle dreams, and it by no means 
follows, because his street railway system has been doubted and 
scouted in several quarters,that therefore it is not a public utility. 
But we know, equally well, that many a nostrum and piece of 
quackery has been greedily accepted by sanguine and facile persons 
who have lived to regret that they were not more cautious, We have 
a saying in Scotland that ‘there is luck in leisure,’ and ‘a canny 
Scot’ is itself a proverb.” After referring rather depreciatingly to 
the progress of the system at Birkenhead, and the opposition which 
it has evoked, the journalist proceeds:—‘ A propos, aud by way of 
parenthesis, of Mr. Train’s mode of pushing business, or, as we have 
rather coarsely described it, of thrusting his plans down people’s 
throats, we observe a Parliamentary notice actually being advertised 
in Edinburgh that some anonymous persons intend to apply for a bill 
during the ensuing session to have street rails laid down in some of 
our principal thoroughfares. We like a joke, when it is a joke, and 
one can see its point; but this is a practical jest much beyond the 
usual rangé of the article, and we would like to know, in the interests 
of the public, who its author is. The town council have remitted the 
question to a committee to examine, and the paving board, listening 
to the wise and admirable suggestions of their chairman, Mr. Leburn, 
have followed suit, resolving to wait for better evidence of the success 
of the system than the case of Birkenhead, the flaming descriptions 
of Mr. Train, and the elegantly lithographed carriages afford. It 
is neither unreasonable nor improper, then, to wish to be informed 
who the parties are who have usurped the place of our public boards, 
and especially would we desire to know whether Mr. Train himself 
has been thus prematurely and presumptuously intermeddling 
in our affairs. We are told that in the United States these 
street railways are greatly prized. Now, if there be a city in 
the world adapted for them it is New York, with its long, 
straight, broad streets, and its dead level; just as, if there be a 
city in the world for which they are not adapted, it is Edinburgh, 
with its streets not broader than to afford room for ordinary trattic, 
and its numerous steep inclines. And what is the testimony of a New 
York citizen, writing to the London journals of date the 18th Sep- 
tember last? He says:—“I am a citizen and property-holder in the 
city of New York, and have had some experience in the operation of 
street railways. Allow me briefly to exhibit a few objections to the 
introduction of this system of locomotion into London. ‘The streets 
of New York running north and south are called avenues; they are 
uniformly 100 feet wide, and about ten miles long, being parallel to 
each other throughout that entire distance. These streets alone are 
laid with railways, no other streets being wide enough to admit a 
double track, and leave space for ordinary traffic. The rails occupy 
the crown of the road, and the constant travel of the horses along one 
are wears away the pavement, so that the rain gathers in pools 

oth in the hollow of the rail and on this worn path, and aids in 
cutting up the road effectually. Ordinary carriages, unless made to 
fit exactly the gauge of the rails, cannot travel on them; and when 
they do, the wheels cannot be released from the track without a severe 
wrench. No carriage can cross the road without taking the rails at 
right angles, or nearly so. If crossed obliquely, the wheels may catch 
on the track; and I have often driven my horses for thirty or forty 
yards, pulling at an angle from the cosets to release it, while the 
vehicle itself was running along the rails. It would be almost impos- 
sible to drag a car laden with fifty people up Ludgate-hill, or 
Snow-bill, or Pentonville-hill. I question very much if it could 
mount Piccadilly. A horse can only draw with part of his weight, 
and it would require a team of carthorses to overcome the weight of 
nearly three tons on such a railway grade. New York is nearly a 
level. I can only recollect one very slight incline in Centre-street, 
and to accomplish this ascent—short and almost imperceptible as it 
is—the cars make arush at it, anddare not stop until up. There are 
four avenues in New York not laid with rails; these are Broadway, 
Madison, Fifth and Seventh Avenues. The value of house property, 
both for busi and resid purposes, in these avenues has 
enhanced in value in a most remarkable manner, while in those 
avenues where railway traffic has been introduced the value of houses 
and real estate has not advanced in the same ratio, and in many 
cases has seriously depreciated. The railways have not superseded 
omnibuses; the latter vehicles continue to ply successfully side by 
side on the same route with the cars. A great number of omnibuses 
ply also on the four avenues above-mentioned, free from the nuisance 
of the rails, showing that the objection of the residents is not tothe 
traffic of the public vehicles, but to the railway nuisance. An attempt 
was made last year to obtain permission to lay down a track on 
Broadway, but it was universally and successfully resisted. Street 
railways were introduced into Boston about three years ago, amidst 
considerable opposition and doubt, and the experiment has just been 
tried in Philadelphia. In this latter city the streets, being of ordi- 
nary London width, it has been found impracticable to lay a double 
track. Wherefore you can only travel in the streets in one direction, 
and, returning to go home, you are landed in another street, and 
make the rest of your way back on foot. Philadelphia is so cut up and 
defaced with these trams as to injure materially its streets for any 
other kind of trade.” . 





Last week’s shipments of pig-iron were considerable, and in excess 
of the total for the corresponding week of 1859, the figures being 
11,351 tons and 9,828 tons respectively. 


We note one or two matters of mechanical interest. At Glasgow 
an immense iron casting—perhaps the largest in the world—was 
successfully made at the foundry of Messrs. Neilson, Hyde Park, a 
few days ago. It was cast in a pit dug outside the workshop, and 
it weighs over 59 tons. It is intended as the sole plate for an engine 
to be fitted up in a Government vessel by the firm of Randolph, 
Elder, and Co., Centre-street. The cranking, framing, condenser, 
air pumps, and pillows-blocks for working the valve gearing, have 
all been cast in one mass (a work of no ordinary difficulty), The 
probability of failure was increased by the fact, as already mentioned, 
that the casting had to be made in a deep pit outside the workshop, 
in the open air, but not the slightest accident occurred. The sole 

late is 21 fi. 8 in. by 20 ft. broad, and 8 ft. in height. Messrs. 
Barclay, Curle, and Co. have launched from their building yard, at 
Stobecross, a fine screw steamer—length, 180 ft ; breadth, 26 ft. ; 
depth. 14} ft.; tonnage, o.m., 600. She is to be propelled by a pair 
of geared engines. She was named the Thames, and is intended for 
& consort to the Carron, lately built and engined by the same firm 
for the Carron Company. Messrs. David Hutcheson and Co., of 
Glasgow, have contracted with Messrs. James and George Thomson 
for a large and powerful screw steamer, to be called the Fingal, for 
the North-W est Highland trade, which will be ready early in the 
spring. This vessel will have ample accommodation for buth goods 
and passengers, and will be fitted with all the modern improvements. 


_Soura Kenstnctox Museum.—During the week ending 24th 
November, 1860, the visitors have been as fullows :—On Monday, 
Tuesday, and Saturday, free days, 4,821; on Monday and ‘Tuesday, 
free evenings, 42 395. On the three students’ days (admission to the 
public 6d.), 1,020; one students’ evening, Wednesday, 153; total, 
9,889. From the openivg of the museum, 1,765,826. ~ 





TRAFFIC RETURNS. 


Week This Same 

ending Week. 85 
Belfast and Northern Counties .. Nov. 24 1,264 1,124 
Birkenhead, Lancashire, & Cheshire ,, 25 2,686 2,656 
Bristoland Exeter .. .. .. « 5 18 = 6,010 125 118 
TD os ce ce te ce 0s “gp _ — 
Cornwall os ee 00 0k ce ce gg WS CURLS 932 
Cork and Bandon oe 60 6s os gp ae 335 238 
Cork, Blackrock, and Passage.. .. _ 195 
eS ree eee 210 

P<. + es 6s oc es c ae 307 280 

Dublin and Belfast Junction .._ .. 25 450 
Dundee, Perth, and Aber. Junction , 25 1,105 1 
Dundalk and Enniskillen.. .. .. 5, 9% 1876 1 


Dublinand Drogheda .. .. .. 4, 2 1,610 1 
Dublin & Wicklow & Dub. & Kingtn. ,, 24 1,340 1,322 40, 40} 
East Anglian > a ew oo we _ 940 = 67 673 
Eastern Counties and East Union.. ,, 25 - 23,503 499 99 
Edinburgh & Glasgow & S. Dunfer. ,, 18 6,243 5,960 142 142 
Edinburgh, Perth,and Dundee .. ,, 25 3,282 3,235 738 78 
Glasgow and South-Western .. ..  ,, 24 8,019 7,066 183% 1833 
Great North of Scotland.. .. .. ,, 17 (1,784 1,709 58 58 
Great Northern .. .. .. «. os », 18 24,485 27,256 283 283 
Great Southern and Western... .. ,, 24 (8,057 7,030 829 250 
Great Western .. .. «2 oe .. 5, 25 28,625 27,808 4705 4664 
Shrewsbury and Birmingham ,, ,, 25 1,893 2,003 20$ 294 
Shrewsbury and Chester .. ., ,, 25 3,308 3,015 46 46 
Lancashire and Yorkshire « oe 59 25 34,038 381, 325} 395 
Llanelly Railway and Dockyard .. ,, 24 546 446 aig 46 
London and Blackwall .. .. ., ,, 25 .1,468 1426 6 5 
London, Brighton, and South Coast ,, 24 14,590 14,090 224) 223 
London, Chatham, and Dover ., ,, 24 471 253 «425 (14 


London and North-Western ., .,  ,, 25 73,936 72,430 950 936 
London and South-Western .. ,, 25 15,239 14,172 3839 339 
London, Tilbury, and Southend ate 916 42 : 
Manchester, Sheffield, and Lincoln, ,, 25 1,516 10,359 1733 1734 
Manchester, 8. Junc., & Altringham ,, 25 956 949 8 
Maryport and Carlisle .. . .. 5, 18 .1,230 1125 28 28 
Midiand.. .. os 25 40,228 37,247 G14h Gi4d 


eee ” 


Midland Great Western -. 7: » 2 4,206 8,089 177 477 


Newcastle and Carlisle .. .. .. 9» 24 3,601 3, 7 784 
North British .. 2. 2. oe os 99 25 .5,776 6938 178 174 

North-Eastern .. .. 1. ss ss 9, 24 39,181 86,819 764 764 

North Staffordshire Rail. and Canal ,, 18 8,000 7%, 246-233 

St. Helen’s C. and Railway .. .. 5, 1940 1910 382 32 

Shrewsbury and Hereford .. .. » 2% 1872 61 6) 

Scottish Central .. » 2 8313 8,303 50 


Scot. North-Eastern (late Aberdeen 7 «($655 «8825 15. 115 
South Devon ce ee eo 7s H = 2,006 2g 
South Eastern .. ss. 0. os os 0b SH «(19,250 17,209 305 
South York and River Dun. .. .. 5, 25 
Gouth Wales... «i %e i: & 
Taff Vale eo ce © so 00 
Ulster . ob %% is & 


Vale of Clwyd 2. oc. ik cs ik} te 99 126 10 40 
Vale of Neath .. .. co « « »§ 03 = 1,542 26 = 254 
Waterford and Kilkenny., .. .. 5, 24 — 266 «318 


Waterford and Limerick .. .. .. 4, 24 1,383 1,263 77 77 
West Hartlepool H. and Railway .. ,, 23 4,863 3,72 39 sy 
West Midland (late Oxford, Wol.).. ,, 25 7. : 
Whitehaven and Furness.. .. .. 5, 18 — 613 3585 
Whitehaven Junction .. «. «. 5, 18 - 6lg 12 12 

Curious Mepictnat PLAnts.—The last number of the Bulletin 
de la Société d’ Acclimatation contains two papers of some interests in 
a medical point of view. Twe first relates to the well-known 
plant Ginseng, to which the Chinese ascribe most extraordinary 
invigorating powers, and of which they had the monopoly, until it 
was discovered in Canada by Father Lafitau, in 1718. This plant 
possesses the gift of longevity in a high degree, some of its roots 
being ascertained to have lived upwards of a century. They look 
like turnips, their flesh is white, but becomes yellowish with age. 
The fruit is not used in China; the leaves make an excellent 
infusion, much resembling that of tea; they have also a good smell 
and flavour when smoked like tobacco. The rood is a good febrifuge 
in cases of chronic fever; and according to the Chinese there is no 
end to its virtues: it cures pleurisy, vomiting, hysterics, vertigo, 
&c., and prolongs life. Ginseng is not easily reared from seed—a 
circumstance which renders it extremely rare. The other plant 
mentioned in the Bulletin is the Emilia rigidula (Decandolle), which 
is much used in Guiana as a tonic and anti-chlorotic. The seeds of 
this plant have been sent over by M. Michely, who states it to be so 

werful as to distance all other bitters. It is cultivated in gardens 
ike lettuce, to which it bears a great resemblance; and it should be 
eaten like salad, slightly seasoned with oil, salt, and vinegar, about 
an hour before casa, or else fasting. For this purpose it must first 
be properly picked and cut. M. Michely relates two serious cases 
cured by this plant. The first is that of a little girl, eight years 
old, whose whole body was in an edematous, or nearly dropsical state, 
her skin having become transparent. Although her death appeared 
imminent, she was radically cured in the course of a few days by the 
plant in question. The other case is that of a man whose life was in 
absolute danger from the extreme state of debility to which he had 
been reduced by a chronic infirmity; the Zmilia rigidula cured him 
in a very short time. This plant is now being successfully reared in 
France by MM. Vilmorin, Andrieux, and Co. 

Wuy TELEscores ARE NoT MADE LARGER.— The question is 
often repeated, Why have we not larger and more powerful telescopes ? 
I will assign the reasons as at present understood. An object glass 
of great size is exceedingly difficult t6 make of adequate purity and 
perfectly homogeneous. One of 16 in., one of 24 in., at Paris, but 
not in useful condition, and one of 29 in., at the Crystal Palace, Eng- 
land, were on exhibition. Glass has been poured on an iron table, 
then rolled out by a metal roller as true as possible. Craig made 
object glasses of this by cutting out a piece and placing it so that, 
while heated to sufficient pliability, atmospheric pressure would give 
it proper form—there were striz in it. He said that Saturn was con- 
crete looking, something like our pavement. He searched for Venus’ 
moon in vain. The Cambridge 15-in. retlector gives a fine view of 
Orion, &c. To make good object glasses we melt about 800 lb. of 
glass in a crucible, heat it so high that it will pour like water almost, 
and keep stirring it in order to make it homogeneous and of as uni- 
form density as possible. This stirring is difficult, because the metals 
become too soft, and as we use stirrers of pipe clay—which, occasion- 
ally touching the sides of the crucible, rub off particles which injure 
the glass —the effect is seen in the form of spots with three tails, 
streaks, &c. To render this glass strong it is left to cool gradually, 
which anneals it. When cold, we break it to pieces, and out of the 
purest piece in it we make the object glass (the flint half of it). The 
other half is made of greenish tinted crown glass—why called crown 
[ never could tell, We put the flint glass inside and the crown out, 
because the flint glass is liable to injury, being much weaker—in 
fact a wafer put on it, with paper over it, will, when dry, pull otf 
some of the glass with it. Rock crystal is best. If we could have 
that “throne of a single one four feet thick,” mentioned by Bayard 
Taylor, we could saw out an object glass of great power. It is well 
known that it requires two kinds of glass to makeone. The experi- 
ments of Newton and others, on colours of the rays of light, their 
various reflexibility and refrangibility, prove the fact that the red 
ray passes more directly through any translucent medium, and the 
experiments made to get rid of the prismatic colours entirely, so as to 
form lenses perfectly achromatic (a-chroma, without culour), prove 
the same thing. Dolland, a silk weaver, made by circumstances an 
astronomical instrument maker, discovered that the bottoms of green 
and white glass tumblers together gave a colourless light, and he made 
an object glass of the two—crown and flint, ground to fit each other 
so exactly as to appear but one to the eye—it proved achromatic, and 
remains still the best refractor. The great reflectors are well known. 
Lord Rosse’s weighs about three tons.- These solid mirrors are all 
difficult to manage in celestial observations on account of the serious 
ditticulty of difference of temperature between them and air, for 
when air is warmer, the moisture is i diately i dona 
mirror, 80 that very often the observer Lecomes disappointed, wipes 
it clean, and the polish of it suffers. In the manufacture of the ob- 
ject glass in England, a mathematician first determines its figure by 
trigonometrical investigations, the practical grinder follows them. I 
grind my object glasses without any such trouble.—Henry Fritz. 








Frenca Mats viA GAtway.—The Irish Royal Atlantic Mail 
Steam Packet Company have made a proposal to the French Govern- 
ment to convey the French mails to and from America vid Galway as 
well as for the transmission of telegra hic communications, the com- 
pany’s vessels touching at St. John’s, Newfoundland, whence a cable 
is laid to the United States. The Emperor is said to be favourable 
to the project, which, if adopted, will lead to the establishment of a 
weekly communication, of a fortnightly one, as at present. 
The Chambers of Commerce of Paris, Bordeaux, Havre, and Nantes 
have passed resolutions strongly in favour of the project, and the 
expectation is that Marseilles will follow their example. From 
these manifestations in such important commercial centres, as well 
as from the favourable disposition evinced by the French Govern- 
ment, the success of the etrgiey > | may be antici a and 
amongst other advantages likely to follow from it, will be the open- 
ing of ane Vegrrcoteag ge ad Treland and ; as the 
chairman of the company, Mr. lcomson, proposes putting on 
steamboats between Havre and Waterford = Galway. “The 
French and Irish markets will thus be placed within easy reach of 
each other. 

Tue Sroursripge Ramway Wagon Company have leased 
the large premises formerly occupied by Messrs. Foster, adjoining 
the canal at the Lower High street, Stourbridge. These premises 
have been so altered and newly fitted up as to enable the company 
to carry on efficiently and extensively the various and important 
branches of wagon building. The situation of the premises is also 
admirably adapted for that purpose, being near to the rail, the 
and the canal, in this = istrict. The several machines used for 
working the framing and timber portions of the wagons are made 
expressly for the pupose by the company themselves; these ma- 
chines are extremely simple in principle, and most efficient in 
operation, leaving, in short, nothing to be desired. The machines 
for drilling, punching, and cutting iron, &c., are likewise of the 
newest and best construction, and, with the shafting for working the 
same, are driven by a condensing steam engine of 40 horse power. 
The modus operandi in each branch is conducted upon the sound 
principle of division of labour with mechanical accuracy, for each por- 
tion of the work is made to template thereby, ensuring that firmness 
and facility of production which can be acquired by no other means. 
There are now, we are informed, more than one hundred wagons on 
the premises in various stages of manufacture, and though, as yet, 
the company’s works are comparatively unknown, they have 
several extensive orders in hand, It is worthy of remark that the 
entire arrangements for the superior system of wagon building 
carried on here have been made solely by the talented and indefa- 
tigable manager. No doubt the company has just cause to be proud 
of his valuable services. 

Tue Tynesipe Pits. — Newoastie-veon-Tynz, Nov. 19. — 
Nearly all the pits lying cast of Tyne-bridge, which at one time 
supplied the London market With coal, are closed, and the larger pro- 
portion of what is termed Wallsend coal—ic., the best household 
sorts sold in the London market—are from pe banks of the Wear; 
the Wallsend, Willin rs Perey- in, Jarrow, Hepburn, 
and other groups of pits are closed, and have so several years ; 
but they are closed, not through the exhaustion of theit Goal seat 
for their largest seams are unexplored, but they have beéh stop 
by the irruptions of water. Various schemes have béé pro 
from time to time to make the immense mass of coals ih 
once more available to the — None of them havé ed, 
mainly from the fact that the outlay in machinery nece’8aF¥ to clear 
and keep any of those pits elear of water was beyond the power of 
any single coalowner. A project, however, has just been set afoot, 
and the parties promoting it are going to Parliament for the neces- 
sary powers to incorporate a body of commissioners to regulate their 
qualification, election, powers, duties, &c., and to enable them to bor- 
row money upon mortgage of the rates and tolls to be granted 
them, with a view to érect and maintain pumping stations for clear- 
ing and keeping these pits clear of water in groups. It is pro: 
to erect et stations at Friars’ Goose, Hepburn, Jarrow, or 
Wallsend, Howden, and Wallsend, with watercourses and outfalls 
into the Tyne. For pur, of revenue, it is proposed to levy a rate 
upon mines within the district intended to be cleared of water, and 
also to levy a rate upon all coals wrought. The bill is promoted by 
the leading coalowners concerned. 

Mitirary AND Navat Gosstp.—Barnett’s steam damper and fire 
regulator has recently been introduced at various Government dock- 
yards, and it is stated that the invention effects a saving in fuel of 
18 per cent.—The authorities at the War Office have decided on 
introducing a new system for the supply of coals to the troops, and 
a circular has accordingly been issued to the generals in command 
at Chatham, Portsmouth, and Aldershott, where the proposed plan 
is to be tried. Hitherto it has been the custom to issue coals to the 
troops ling to the ber of men in each room; but, in con- 
sequence of the introduction into the barrack-rooms at Chatham of 
a new description of grate, whereby a greater amount of heat is 
obtained at a less consumption of coals, the amount of fuel required 
for each room is considerably diminished, the new cooking-apparatus 
in the barracks at the same time consuming léss coals. The circular 
just issued provides that in future the plan of issuing coals for each 
man will be abolished, and the rooms supplied with such quantity 
as the grate is likely to consume.—The Army and Navy Gazette 
says:—“ The state of uncertainty which has now for several weeks 
prevailed at the Admiralty, in reference to the plans which should 
be adopted for building a further number of iron-plated ships, still 
exists. It appears that in the department of the Comptroller of the 
Navy there exists a strong party in favour of having the new 
vessels built on the plan of the Warrior, now in course of construc- 
tion; while at the Board opinions are very much divided on the 
subject, for the reason that upright sides have hitherto invariably 
on trial presented no effectual resistance to shot. We understand 
that, in order to arrive at an early decision, their lordships have 
summoned to London Mr. Richard Abethell, the master-shipwright 
at Portsmouth dockyard, who has been en, during the week in 
going carefully through all the various drawings on the subject, 
which have hitherto been sent in to the Admiralty.” 


Tue Grosvenor Horet.—lIn the Victoria-road, Pimlico, and 
communicating directly with the platform of the Victoria terminus 
of the Brighton Railway, another monstre hotel is now in course of 
erection by the Grosvenor and West-End Railway Terminus and 
Hotel or. This structure bids fair to dwarf even the lofty 
mansions of Belgravia, and to rival in extent, convenience, and 
lavish decoration, any of its predecessors. The plan is oblong, and 
presents two street Sootege of the respective lengths of 262 ft. and 
75 ft., the height to the highest part of the roof being 150 ft. Alto- 
gether the hotel forms, as it were, almost a little town under one 
roof, the number of apartments, exclusive of various closets, &c., 
being close upon 300. The elevations are designed in a bold and 
vigorous style,—a moditication of the Florentine-Italian, similar to 
the editice at the junction of Chancery-lane, and Fleet street: 
Bath and Portland stones, Portland cement mouldings, and Suffolk 
white bricks are the tacing materials. The ground-floor street- 
fronts, of Bath stone, are arched and rus:icated ; and, extending from 
the respective keystones, some of the = swags in London will 
be carved. Above, the arched windows have pierced and foliated 
Bath stone hoods; and between these on the first floor, which has a 
continuous balcony, are recessed circular medallions, to be filled 
with busts by Mr. Dayman. The roofs are curved: that in the 
centre is flat on the top, and those at the ends rise to a consi- 
derable height, and are surmounted with cupolas. At the rear, 
the elevation, where it appears above the railway station, is 
similar in character to the priocipal front. Internally the hall 
corridors, and principal apartments will*be elaborately decorate: 
in plaster, Keene’s and Martin's cements: several of the walls are 
to be covered with diapered work, and scagliola columns will be 
introduced. The chimuey-pieces fcr the chief apartments will 
cost from £39 to £50 each. The sie belongs to Mr, Kelk, b; 
whom the works are being carried outfrom the designs of Mr. J. 
T. Knowles. Mr. W. Hemsley acts a8 c'erk of the works, and 
Mr. W. Hern is the builder’s foreman. The estimated ‘cost of the 
erection is, we understand, about £100,000.— Builder. 
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Tus invention of Mr. John Rankin, of the Union Foundry, 
Liverpool, has for its object improvements in mills for grinding 
bones. For these purposes the notched or serrated cutters are 
formed on straight lan, which are set obliquely on the surface of 
a cylinder with grooves formed in it. Each blade is made with 
parallel grooves on the front surface, so that = | the upper or outer 
edge of the cutter being ground away in an inclined direction at the 
back, the teeth are sharpened. The blades are fixed on the cylinder 
by means of two hoops, which are placed on two flanges formed on 
the two ends of the cylinder, there being notches in the flanges cor- 
responding with the grooves formed in the surface of the cylinder to 
receive the straight Blades, and the blades are adjusted by screws. 
The axis of the cylinder turns in suitable bearings carried by the 
framing of the machine. The axis has a fly-wheel on it, and receives 
motion by a strap frém asteam engine or other power acting on a 
pulley or drum fixed on the axis. The bones to be ground are 
placed in a hopper above the cylinder, and a slow motion is commu- 
nicated from the axis of the cylinder to another axis by means of a 
strap, and such other axis by a pinion gives motion to a cog-wheel, 
from which, by means of two crank pins and two connecting rods, 
which are connected to parts of the hopper, motion is communicated 
te the front parts of the hopper. : 

Fig 1 shows a side elevation; Fig. 2 a plan; and Fig. 3 a trans- 
verse section of a machine arranged according to this invention; and 
Fig. 4 an end view of the cutter cylinder, a is the framing of the 
machine; 6 is the main or driving shaft, having thereon a fly-wheel 
c, and also having a drtving and loose drum d, d, also a pulley or 
drum e, by means of which drum and a driving-band or strap acting 
on the dram / motion is given to the axis g, which by a pinion gives 
motion to the axis A, on which there are two crank pins i,j, which 


by the connecting rods or links k, &, give motion to part of the | 


hopper as shown. It is preferred that the lower cutter / should not 
be absolutely fixed, but should be movable and retained in position 
by a weighted lever m, so that in the event of any hard substance 


coming between the knives of the rotating cylinder n, and the cutter | 


i, the cutter 7 may give way and allow of such hard substance 
passing, but this fixing of the cutter / is not essential and may be 
dispensed with. The bones as they are cut descend down a shoot, 
and, by preference, into and through a rotating sieve, as shown, but 
such sieve may be dispensed with; when used, it receives motion by 
a band on the pulleys o, p. The cylinder n is arranged with two 
hoops or rings n} at the two ends, and the recesses or grooves in the 
cylinder are parallel to each other, but inclined or oblique to the 


axis of the cvlinder. The cutters n? are moved or adjusted in the | 


grooves by means of screws, and the cutters are straight blades 
formed with parallel grooves in their front surfaces, so that when 


ground to a bevel or incline at the back it will produce serrated | 
edges to such blades, which will be found peculiarly useful for 
grinding bones, particularly when used in cylinders in the manner | 


shown ix the engraving. 


NEWTON'S METHOD OF SUPPLYING STEAM 
TO STEAM ENGiNES. 

Tue object of this invention of Mr. Kuowles, of the United States, 
communicated to Mr. Newton, is so to arrange the valves and 
steam ways of pumping engines for feeding steam boilers, that the 
engine may start itself automatically whenever steam is admitted to 
the steam chest, and whatever may be the position in which the 
piston or the valves are left. 

In the accompanying engraving, Figs. 1 and 2 are longitudinal 
sections taken through the steam cylinder, steam chest, and the 
steam and exhaust passages, the parts Bb, M, L, N. f, g, G), and thé 
cylinder heads being shown in elevation; and Fig. 3 is a section 
upon the line W, W, of Fig. 1. A is the steam cylinder, B the 
piston, C the exhaust, and D and E the steam passages; F is the 
slide-valve which controls the main piston B, and to which is 
attached a hollow plunger G, that slides longitudinally in a cylinder 
bored for the purpose in the steam chest H. Attached to the main 
steam chest His an auxiliary steam chest I, in which slides a valve 
K. ‘This valve is actuated by means of an arm L, attached to the 
piston rod M, and through this arm passes the rod N attached to 
the valve. As the piston B reaches either end of its stroke, the arm 
L strikes one or other of the adjustable nuts {9 upon the rod N, 
and the valve K is moved, as will presently be described. Steam 
being admitted to the chests H and J, and the parts being in the 
position represented in Fig. 1, the steam passes beneath the valve F, 
through the port E, to the main cylinder, the other end of which 
exhausts through the port D,-and the piston B is driven in the 


direction of its arrow. On the piston arriving near the end of its 
stroke, the arm L strikes against the nut f, and moves the valve K 
into the position shown in Fig. 1. Steam from the chest I now 
passes through the induction port a, the annular passage c, around 
the plunger and the auxiliary passage b, to the space x to the right 
of the plunger, and the space y, at the other end of the plunger, is 
exhausted through the passage A. The plunger is thus thrown into 
the position shown in Fig. 2, carrying with it the valve F so as to 
open the steam port D, and the exhaust from the opposite end of the 
cylinder A. In order to arrest the plunger before it shall be thrown 
against the head of its cylinder, and to prevent the noise and destruc- 
tion of parts consequent upon such continued hammering, the 
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following peculiar arrangement of the steam and exhaust passages 
which govern its motion is employed :—On reaching the point which 
it occupies in Fig. 2, it will be observed that the hollow plunger G 
has itself cut off the steamway a, whereby the further entrance of 
steam into the space « is prevented, and that the exhaust from this 
8 is closed by the valve K. The space y at the opposite end of 
the plunger has by the same motion of the valve K been exhausted 
through the passage h, and this passage is now cut eff by the plunger 








itself (Fig. 2). So soon as this has taken place, steam from the chest 
H is admitted through the interior of the hollow plunger, which is 
open at O outat the secondary induction port i, and by the passage r 
into the space y; the expansive force of the steam in the space z is 
thus counterbalanced, and the motion of the plunger is arrested, the 
friction of the valve F upon its seat assisting to retard it and the 
plunger. Should the valve when working very rapidly be thrown past 
this point before it can strike against its cylinder head ¢, it will have 
opened an exhaust passage v, when the plunger will be returned a 
short distance, or until the exhaust v is cut off; it cannot, however, 
be thrown sufficiently far back to cut off the port D or the exhaust 
through E, for the steam way a being open, steam will again be 
instantly admitted to the space z through the passages a, c, and }, 
and at the same instant the secondary induction port i will be closed, 
and the plunger will be held stationary; but it is evident that, with 
the parts in the position represented in Fig. 2, the plunger cannot be 
thrown back or made to rebound in the direction of its arrow further 
than is sufficient to cut off the port i, for the next instant the 
exhaust through h, as well as the steam way a, c, b, will be opened, 
and that would immediately arrest the plunger, and prevent its 
further motion in the direction of its arrow. It cannot, however, 
be made to rebound or return in the direction contrary to its arrow, 
for the port ¢ will immediately again reach the passage r and the 
exhaust through A, as well as the steam way a, c, 6, will be cut off. 
All frivolous motion of the plunger is thus prevented; the friction 
of the valve F upon its seat, as before stated, also assists in causing 
the piston to work steadily. On the piston again arriving at the 
right hand end of the cylinder, the arm L strikes the nut g, and 
returns the valve K to the position represented in Fig. 2, when the 
steam way Pe q, ”, and the exhaust z are opened, and the plunger 
and valve F are thrown into the position represented in Fig. 1. The 
plunger is prevented from striking its cylinder head w by an 
arrangement of passages precisely similar to that described with 
respect to the other end of the steam chest. It will be seen that 
the valve F and plunger G must at all times be left, on the stoppage 
of the engine, in one or other of the positions represented in Figs. 1 
and 2, and that steam will enter one end or the other of the cylinder 
A whenever it is admitted to the steam chests H and I, and that the 
engine will start automatically whenever the steam is thrown on; 
for were the valve K to be left in a central position so as to cover ali 
the passages p, A, 2, a, the valve F would remain unmoved, and 
when steam was again admitted, the piston B would be caused to 
complete its stroke, and finish the motion of the valve K; and it is 
evident that the valves F and K can never be left at the same time 
in a central position (the only position in which the engine will not 
start automatically if steam were admitted), for the valve F cannot 
move until it is actuated by steam admitted through the valve K, 
and when this valve has once moved sufficiently to start the plunger 
G, it will carry it through the whole of its stroke, and if by any 
possibility there should remain in the chest H at the instant that 
the valve K moves but a sufficiency of steam to carry the plunger 
to its central position on the readmission of steam to the chest I, 
the throw of the plunger would be completed, and the engine would 
move. Still further, however, to diminish the chances of the valve 
F from being left in the central position above referred to, the pres- 
sure of the steam is taken off of it at the instant that it passes its 
central position by the following device. It will be observed that 
the central position of the valve F, which rests upon the valve seat, 
and covers the exhaust port C, is longer than the port itself, and 
that the chambers m and n of this valve are so long as to admit 
steam at the instant when the valve is at the middle of its throw to 
both ends of the cylinder A at once. The valve and plunger will 
thus move very freely and easily through this central portion of its 
throw, as the pressure of the steam is nearly taken off it, and if the 
steam have sufficient force to start the plunger when the pressure in 
the chest H is upon it, it will always be sutficient to carry it through 
that portion of its stroke where there is much less pressure or friction 
upon it. It is evident that this relieving of the valve from pressure 
will not cause it to bound beyond its limits, for the instant it has 
passed the centre of its throw, the pressure is again returned to it, 
and the friction between the valve F and its seat again assists to 
render its motion steady. This peculiar construction of the valve 
F accomplishes another end of importance in engines of this 
character, as it prevents the shock upon the piston B which would 
be occasioned when the work upon the engine was light by 
the simultaneous opening of the steam and exhaust passages. 
When constructed and arranged as above described, the valve 
F first admits the steam to the cylinder, and the next instant ex- 
hausts the opposite end. Any water of condensation in the passages 
around the plungers will be worked out into the chest H, except 
what may remain in the passages 6 aad r, and this is blown into the 
spaces x and y by the steam each time it enters through the steam 
waysaandp. To prevent this water from interrupting the motion 
of the plunger, and also to do away with the snapping and hammer- 
ing occasioned by the water, the plunger is recessed or turned out, 
as seen at e, in Fig. 3, and the water enters this recess each time the 
plunger moves. The peculiar arrangement of the steam and exhaust 
passages which govern the motion of the plunger G have before been 
mentioned. It wiil be observed that the steam ports a and p, as 
well as the exhausts A and z, are at times closed by the valve K, 
and at others by the plunger G itself (see Fig. 1). 


The steam way a is closed by the valve K; but it is held in 
readiness to transmit steam to the space x whenever the valve K 
moves. The passage p is open to the steam chest I, but it is closed 
by the plunger G, and is held in readiness to admit steam to the 
space y should the plunger be thrown by rebound or otherwise in the 
direction of its arrow. In like manner the exhaust z is open, Fig. 1, 
so far as regards the valve K, and this was necessary that the space 
«x might be exhausted when steam was injected at the other end y; 
but it is equally necessary that it be closed before any steam be ad- 
mitted at sto arrest the piston, and this is accomplished by the 
piston itself. To accomplish these ends, and thereby arrest the 
ys before it strikes, it is necessary that the exhaust ports < and 

enter the cylinder at points nearer to the ends of the cylinder 
than to the steam ports a and p, and that the latter be employed in 
conjunction with suitable passages b, c, r, and gq, for leading the 
steam beyond the ends of the plunger, at the same time that the 
exhaust passages h and z are nearer to the centre of the valve chest 
I than the steam ports a and p. It therefore becomes necessary that 
the steam and exhaust passages cross each other, as shown in the 
engraving, and enter the cylinder at points so adjusted with ~ 4 
to the other opening in the valve that the exhaust z or’ shall be 
closed by the plunger at the instant that steam is admitted at s or 4, 
and that the steam p shall be cut off before the plunger can by its 
motion disclose the secondary exhaust v*. 


Tue tare Mr. Rosert Sternenson’s Yacut Tiranra.—The 
scientific world will be glad to hear that the late Mr. Robert 
Stephenson’s magnificent steam yacht Titania has been purchased 
by the Earl of Rosse, one of our most distinguished men of science, 
by whom we have no doubt she will be as freely and as liberally 
applied to scientific purposes as she was by her late owner.— 
Atheneum. 

Lorp DuNDONALD’s PLANS FoR THE DEsTRUCTION OF THE ENEMY. 
—The plan of using brittle shells filled with a volatile and poisonous 
fluid was submitted to Government before the Crimean war, not by 
Lord Dundonald, but by ascientific man. The scheme of this gallant 
Admiral still remains a secret to the public, although it is well known 
to the Government. During the Crimean war Lord Palmerston ap- 

inted a commission—consisting of Mr. Graham, the Master of the 

int, and Dr. Lyon Playfair—to report upen Lord Dundonald’s 

lans. Lord Palmerston stated in the House of Commons that he 

ad received a report from this commission, and that it was imex- 
pedient, under the circumstances of the war, to put the plans into 
execution. Whatever, therefore, may be their efficacy, it 1s obvious 
that the knowledge of them has not perished with Lord Dundonald, 
the secret being known to various persons in this country.—Scots- 
man. 
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RIMINGTON’S BOX HINGES FOR SWING DOORS. 


Tuis invention of Messrs. W. and 
W. Rimington, of Skipton, consists 
in an arrangement of mechanism con- 
stituting a spring hinge to be applied 
to swing doors for the purpose of 
rendering them self-closing, and de- 
signed for the purpose of obviating 
the objections attending  sprin 
hinges as hitherto constructed an 
applied to doors, namely, the ten- 
dency to be blown ony by the wind 
in consequence of the springs em- 
ployed being at their weakest point 
when the doors are closed, and the 
difficulty of opening such doors, and 
keeping them wide open when re- 
quired, in consequence of the springs 
being at their strongest point when 
the doors are opened to their fullest 
extent. We have been informed that 
these hinges work very satisfactorily. 

Fig. 1 is a top plan view of the 
spring box hinge, with the cover 
detached, showing the internal and 
working parts; and Fig. 2 the box 
uncovered, showing only the hooks 
where the first action takes place, 
similar letters of reference denoting 
corresponding - where such parts 
appear at each of the figures re- 
spectively. At Fig. 1 will be seen 
in dotted lines the shoe into which 
the bottom of the door is fitted ; 
this shoe drops on to a square pin a, 
which passes through the top 
and bottom of the box; upon 
this pin and within the box is 
an upper and lower plate, or arm of metal J, with a pin e 
passing through the ends, which takes into the hook on the end of | 
the bent levers d, d, the hooks being more distinctly shown at 
Fig 2. To the other ends of the levers d, d, are attached levers e, e, 
by means of bolts, the opposite ends of which are supplied with 
friction rollers 7, f, and are kept in position by the pressure of the | 
springs g, g, upon the blocks A, h, the lower ends of the springs 4, 9, 
work in the corners of the box at i, i, and abut against projections 
formed on the ajusting levers j, j, the ends of which work in the | 
centre of the box at k; screws J, fess passed through the levers j, 7, 
by which mesns the springs g, g, can be set to any required degree of 
tenacity or flexibility. It will thus appear evident that as the shoe 
(dotted lines) is moved on one side, the pin ¢ takes one of the hooked 
levers with it, thus pressing the friction roller f against the spring g, 
which is now at its strongest point, the lever e working on a fulcrum 
at h, when by the time the shoe has arrived at the star (*), or at right | 
angles with the box, the power of the spring upon the lever d is 
considerably lessened. The pressure of the springs is thus at its | 
maximum when the doors are closed, and at its minimum when wide 
open, thereby having the desired effect. 
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VINES’ PADDLE-WHEEL. 
PATENT DATED 29TH AuGuUST. 
Tarts is the invention of Mr. Richard Vines, of 3, Great College- | 
street, Camden-town, and he claims the means of discharging back- 
water by self-acting floats. These floats are fitted with hinges 
near, but not in the centte, and are so constructed that the inner | 
part of the float has a smaller surface but a heavier weight than the | 
outer. The wheel has a double row of spokes, to the inner of which | 
the floats are attached by the hinges, the outer row of spokes acting | 
as stops to keep the floats before entering the water in a transverse 
position. The outer surface of the float being the largest, and con- | 
sequently acted upon by the largest volume of water, is kept back 














| 
| 
| 








| 
against the spokes, or stops, and is maintained in the transverse 
position as long as the pressure of the water continue. On leaving 
the water, the pressure being removed, the inner and smaller surface | 
of the float, by its greater weight, brings the float into an oblique | 
position, thus discharging freely the whole of the backwater, and 
saving the power lost in the action of fixed floats. From the | 
simplicity of the invention Mr. Vines considers it likely to be of 
great utility. This invention will be easily understood by reference 
to the engraving. We understand that te has working models at 
his residence, and that he will be very happy to show them to 
anyone. 


Wootwicn.—Experiments have been carried out in the bomb- 
proof cave at the Government practice range, in order to test the 
efficiency of a new mode of strengthening cast-iron guns of the old 
service by the application of a coating of gun metal, three inches 
thick, over the entire surface. One of the smooth bore guns, which 
had been so altered for experimental purposes, was fired with a suc- 
cession of charges, when it was found that the gun itself had burst, 
leaving its coating of metal intact and uninjured. The gun had 
just been received from the Lowmoor Foundry.—A number of work- 
men have been discharged from the Laboratory Department of the 
Royal Arsenal, and in some of the factories the machinery has been 
removed for the purpose of making certain alterations to commence 
the manufacture of shell, &c., suitable for rifled ordnance. In con- 

q e of the d d for this description of missiles the 
ture of the ordinary shot and shell will be for the present restricted, 
with the exception of Martin’s and the Diaphragm Shell, which are 
in constant requisition. 
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WITSIL’S WASHING MACHINE. 

Tuts invention of an improved washing machine, patented by Mr. 
Newton for Mr. Witsil, of Wilmington, U.S., consists principally of 
a conical tub, the sides of which are corrugated or formed with a 
ribbed surface. In the centre of this tub is mounted a conical centre 
piece, which has its sides also ribbed or corrugated, and is made to 
revolve in the act of washing. 




















Fig. 1 is a perspective view of the machine: Fig. 2 is a vertical 
section taken through the centre. A is the tub with its corrugated 
sides or ribbed surface; B is the corrugated or ribbed centre piece, 


| which is made to revolve in the act of washing; C is the cross piece 


which holds the centre piece in its place, and is attached to the 
uprights d, d, which are fastened to the stand D, whereby the tub is 
held in place. The tub is also provided with a false bottom e, which 
leaves a space / between it and the bottom g of the tub; A is a lever 
or arm whereby the centre piece is mont | and washing operation 
effected. The tub having been filled with water and the clothes 
placed in it, it will be understood, says Mr, Newton, “that by 
rotating the corrugated or ribbed centre piece B to and fro, or half 
way round and back again, the clothes will be subjected to a process 
as near that obtained by hand as can be imagined. The peculiar 
shape of the tub, with the corrugated sides or ribs corresponding, 


| prevents the articles under operation from being rubbed too hard, 


and in a few minutes they will be thoroughly cleansed.” Another 
advantage claimed for this machine is that the clothes can never 
pack or wedge in the tub, and consequently will not wear as much 
in washing as in other machines; and another peculiar feature is 
“ that it pleats the clothes and rolls them in the forward motion, and 
in the backward motion reverses the pleat and roll, and the finest 


| goods can be washed without damage.” 





ATHENIAN Excavations.—A letter from Athens states that the 
excavations at Eleusis, which were suspended during the heats of 
summer, having been resumed during the autumn by M. Lenormant, 
have led to some interesting discoveries. Under the ruins of a 
marble edifice a human skeleton was found, and near it were several 
broken weapons, precisely like those discovered in the ancient tombs 
ermany; among them were a knife, an axe, and a 
spear. The skeleton, in all probability, is that of a man employed 
in demolishing the temple. This discovery seems to confirm the 
much-disputed assertion of the Byzantines, who aflirm that the 
temple of Eleusis was destroyed by the hordes of Alaric, a.p., 390. 
In the foundations of a smail church at Athens, where the archso- 
logical society has been making excavations, a marble slab has been 
found, with an inscription in which the Athenians do honour to “ the 
youth under the domination of Heraclitus, then reigning over Argos, 
use they had presented one hundred books to the library of 
Ptolemais.” At Megara a colossal torso, quite uninjured from the 
hips downwards, has been found. It belongs to the best epoch of art 
under Pericles, and is thought to be part of the statue of Apollo, 
spoken of by Pausanias, in describing the temple on the hill where 
the statue was found. 


WALKER’S IMPROVEMENTS IN BOILER 
INDICATORS. 
Tue improvements patented by Mr. Thomas Walker, of Birming- 
ham, relate to where the float in the boiler is connected to one end of 
a lever arm in a chamber above and communicating with the boiler, 


| whilst one end of the axis of this lever arm passes through a suitable 
| stuffing-box to the outside, and has affixed to it a weighted arm 


(which may be capable of adjustment) as well as a pointer. One of 
his improvements consists in applying to the end of this lever arm 
by hinge joint a connecting rod by chain or wire, from which the float 
is supported, also in applying by pin joint to the valve of a whistle 
an open link within which the end of such lever plays freely till the 
float descends below a certain point, when the leverjwill act on the 
bottom of the link, and open the valve to allow an escape of steam 
to sound the whistle; the lever may also act to open a valve in con- 
nection with a whistle when the float ascends beyond a certain point, 
or in place of an open link a rod with a stop or stops may be 
employed. 











Figs. 1 and 2 show vertical sections of apparatus constructed 
according to this patent. L represents a float resting upon the sur- 
face of the water in a boiler, to which the apparatus is affixed, This 
float is connected by a suitable rod D to one end of a lever arm B, 
inclosed, but capable of moving freely in the steam-tight chamber 
A by being fixed to the axis C. This axis C passes through and is 
capable of freely moving in stuffing-boxes Al, A', and there is 
applied to this axis C another arm E with a weight E!, capable of 
being adjusted so as to act as a counterbalance to the weight of the 
float. There is also aflixed to this axis C a pointer I, which, by 
indicating upon the dial plate K, will show to the attendant any 
variation in the level of the water in the boiler; H is a whistle, 
capable of being opened for the escape of steam to produce sound b 
the link G, formed, as shown, to embrace the lever B, and yet admit 
of that lever moving freely therein to a certain extent in the rising 
and falling of the float; but when the water in the boiler sinks 
below a certain point, the lever B will act upon the bottom of the 
link G, and open the valve of the whistle for the escape of steam 
and the production of sound to attract the attention of the attendant. 








FITZ GERALD AND BATE’S METHOD OF 
IGNITING THE CHARGE IN ORDNANCE, &c. 


Tuis invention of Mr. D. Fitz,Gerald, of Cambridge-street, and Mr. 
George Bate, of Great George-street, consists in firing the charge in 
cannons, muskets, and other fire-arms by means of two chemical 
substances or compounds, by which fire is generated as soon as the 
substances come into contact with each other, by percussion or 
otherwise. By way of exemplification we will describe one arrange- 
ment of gun, and one set of chanted’ substances, which the inventors 
find to answer well in carrying this invention into effect. 

In an angular direction through the breech is formed a tubular 
aperture, and to the front of the hammer of the lock is hinged a pin 
or bolt, which fits“accurately in the tubular aperture. Over and 
opening into this aperture at a point in front of the inner end of the 
bolt when the hammer is drawn back, or at full cock, is placed a 
reservoir or hopper, and in this hopper globules formed of a mixture 
of chlorate of potash and sulphuret of antimony, in or about the 
gee of two parts by weight of the former to one of the latter, 
with a sufficient quantity of gum, gelatine, or other like suitable 
agent, as a vehicle for forming the composition. The opening from 
the hopper is so calculated as to allow passage to one globule only at 
a = 4 the tubular aperture, and then only when the hammer is 
at full cock. 











The back end or the paper intended for application to the back 
end of the cartridges is prepared by applying a ye | of a compo- 
sition formed of about one part of phosphorus (by preference 
amorphous phosphorus), one part of sulphuret of antimony, and 
two parts of emery powder, with liquid glue, Dr yew gum, or 
other like agent. ‘These materials are compounded under a degree 
of heat sufficient to melt the phosphorus. In some cases they apply 
the paper to a wad at the back end of the cartridge. To fire the 
arm, ram home the cartridge, withdraw the bolt in the tube by 

lacing the hammer at fall cock, when one of the globules will fall 
into the tubular aperture, pull the trigger, when the bolt will bring 
the globule into forcible contact with a preparation on the cartridge, 
when ignition and the consequent discharge of the arm will take 
place. ‘The accompanying engraving is a longitudinal section of so 
much of the breech piece of a gun as will be necessary to illustrate 
the manner in which the invention is carried into effect. A is the 
plunger in connection with the trigger of the gun, B is the reservoir 
for the globules, and C is the cartridge. In the case of ordnance, 
the patentees prefer to ignite the charge by inserting in the vent hole 
a tube partially lined with the prepared paper we have described, 
which is trough into frictional contact with a portion of the com- 
pound used for making the globules. 











New Licurnovse at Tue Smatis.—The new lighthouse on the 
Smalls, off the entrance to Milford Haven, is complete as far as the 
exterior is concerned, the lantern having been eng on the tower, 
and the workmen being now engaged in finishing the interior, A 
landing wharf is {being erected to the north-east, to be formed 
huge blocks of granite bolted together in the strongest manner to re- 
sist the heavy seas. The first stone of the new tower was laid on the 
26th of June, 1857, so that little more than three years have been 
occupied in its erection. It stands 120 ft. above the rock, and is 
very prominent at sea, The Trinity Board will exhibit a light 





during the winter. 





Pweaf/a ae 


— 


ted eq 


a ee 


yee 


== = 


ea ee 


858 





THE ENGINEER. 





Nov. 30, 1860. 








LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents. 





STEAMSHIP RESISTANCE. 

S1n,—I felt some surprise and much gratification on seeing my 
humble contributions published in the columns of your excellent 
publication, in company with those of gentlemen who have had the 
advantage of a mathematical education ; and I must confess that I 
experienced some pride on observing the favourable notice of my 
views which two of your correspondents have taken. 

As I have no intention to protract a discussion which you have 
closed, I do not venture to write again for the purpose of contro- 
verting the absurd notions of Mr. Armstrong, or of combating the 
mistakes of two of your other correspondents, who are evidently in 
a state of “ blissful ignorance” of the complicated difficulties which 
envelope the science of steam-ship propulsion, but wish to state 
simply what I have practically found to be the difficulties in the 
way of discovering formule of such a description that we may 
know from certain data derived from ship, propeller, and engines 
what speed we shall obtain before a new vessel is tried. For this is 
what we want. It is quite useless to have algebraic factors put to- 

ther almost arbitrarily, and then test the performance of our ships 

y the co-efficient they produce, after we have run up and down the 
measured miles half-a-dozen times; because, if the performance of 
the ship is satisfactory, we care little about algebraic co-eflicients 
—and, if it is not, the builder and engineer very soon point out that 
all sueh co-efficients have been derived from inconclusive elements. 

Take the two formule appended to the Admiralty experiments, 
namely, first, the 

midship section X speed 3 ; 
I. H. P. 
second, 
displacement } X speed 3 
L. BF. 
it is obvious, and has been demonstrated over and over again, that 


cidate this mathematically. It must be recollected, too, that all the 
power of the engine is expended beyond what is used upon over- 
coming the inertia and friction of its parts—in driving the water 
from the ship astern—and that the propelling force is as much of the 
reaction of this as can be brought to operate in a line parallel with 
the keel. 

The third consideration ig the am , and here it seems to 
me there is not much difficulty. indicator 1 must believe —till 
Mr. Armstrong proves the con —shows us how many 33,000 Ib. 
have been lifted 1 ft. high—or work which is equivalent—as certain], 
as if we saw water or ponderous matter lifted. Although I 
disparagingly of Mr. Armstrong's notions, I think the subject would 
not have been discussed as it has been but for his efforts. 1, therefore, 
thank him; and if he proves us in error with our indicator I shall 
thank him still more. Witi1aM Jongs. 

November 25th, 1860. 





INDICATED HORSE-POWER. 


Sm,—A few years ago I would have expressed my opinion of the 
power of the steam-engine in the same language, and would have 
considered it equally absurd for iy 2 one to assert that the pressure 
on the cylinder cover was greater than that on the piston when in 
motion, and precisely in the same terms as employed by “ V. P.” in 
your previous number. 

Let “ V. P.” confirm his assertions by facts—say the perform- 
ances of steamships. If his theory is so absolutely correct surely he 
will be able to find data in support of it. In the results of trials 
published by the Admiralty, the experiments demanded by “ V. P.” 
are in sufficient abundance: there are vessels with a velocity of piston 
varying from 2°5 ft. to 9°5 ft. al second for the same velocity of 
vessel. What more is required 

As “ V. P.” deals entirely in assertion, allow me to employ the 
same weapon. I assert it is impossible for “ V. P.” to find two 
trials of a steamship in support of his views. If I am mistaken I 
will forward an apology to your subscribers for occupying so much 
valuable space in the columns of Tue ENGineer, and consider 
myself as much at sea as the steamvessels we have been discussing 
about; but, as long as the trials of the Flying Fish are not dis- 
proved, I must consider the pressure in the cylinders as the most 








neither the one nor the other can possibly give a co-efficient that can 
be deemed an index to the dynamic or even the commercial value 
of a ship’s performance. How can the midship section give any clue | 
to the resistance a ship has to overcome, or how can this be done by the | 
displacement raised to the power of the square of its cube root? It is 
evident at the first blush that no approximation to the resistance can 
be derived from such data; and yet, unless the resistance be accurately 
represented in any algebraic formula by a simple factor, or by a 
factor having complicated functions, such formula must be delusive. 
After this preface permit me to state to you whut I have 
thought upon the subject—not to supply any rule as a substi- 
tute for the above, for 1 have not had the education to enable 
me to do this as a mathematician, and my experience as an 
engineer has made me acquainted with so many difficulties in 
the way of contriving any such rule that I am deterred from the 
attempt by what appears to me to be their insuperability. I am 
taunted with not producing any formula myself. Perhaps I 
may be pardoned upon this confession of my inability to do so. 1 
am afraid those who are the most prolific of these formule are just 
those who know practically least of the extreme difficulty which 
stands in the way of their being fit and proper for any practical use. 
About six years ago a foreman under whom I worked after we 
had put a pair of engines into a ship with a three-bladed screw— 
said to me, * Well, William, what speed shall we get?” I immedi- 
ately did what others do. I began to think of steamers about the 
same size and form, and their power and speed, and I based my 
answer upon these considerations ;{and this is something like what all 
builders and engineers do who have to produce a steamship in con- 
formity with prescribed requirements; but the question set me 
thinking, and | read all I could read upon the subject, and found 
after all my research that engineers and mathematicians had not | 
discovered any satisfactory rule by which form of steamer and 
indicated horse power could be equated with any power of speed. | 
The mathematicians appeared to lose themselves in their analyses, and | 
the engineers seemed to care about nothing so much as producing a 
high indicated horse power. | 
T shall not waste your space by referring to the works I have | 
rused, but proceed to mention two or three particulars which have | 
& impressed upon my mind, the publication of which may do | 
good, as it may direct the thoughts of men of education, and of | 
superior reasoning powers, to matters which they are apt to overlook 
when they write to scientitic publications upon this subject. 
There are three essential points connected with the problem of 
t p pr ion, neither of which must be slurred over if we 
wish to produce a formula that will serve as a guide for the con- 
structors of steamships and engineers, First, the’ resistance of the 
ship as derived from the elements of her form and her dimensions. 
Now here I am actually lost. 1 know not how to take a single step 
in ascertaining, when a steamship is placed before me, what her 
resistance will be. I can get the area of immersed midship section 
—I can get the displacement with a little trouble from the lines by 
which she was built. But what then? ‘There are other elements 
to be derived from the specific form of the two ends of the ship 
which must be obtained. They are indispensable. Here, then, is an 
inquiry for the man of science: in driving this body through 
the water, what is the amount of work done? We must 
know this; and it cannot be known without knowing how the 
particular form we have to deal with is adapted to diminish or 
modify the resistance that the water would offer to a prism of the 
like middle dimensions, And here another consideration aggravates 
the difficulty, yoy | experiment has proved, we will say, that a 
foot-square may be riven through the water by a certain pressure, 
at a given oe: Granted; but then if that plane be driven at 
twenty miles per hour, and it be three or four hundred times as large 
as the foot-square plane, it is demonstrable that a portion of it will 
ws through the water quicker than the back-water will follow it 
‘his must, then, be also taken into account. Upon the whole, 
then, it appears to me that a formula framed with mathematical 
accuracy, for the resistance sustained by a steamship, is not likely to 
be produced. My doubt upon this point may arise from my 
mathematical ignorance. I hope it is so, and that the powers of 
analysis may produce the “faultless monster ;” but I despair of its 
ever being done. And yet the work to be done cannot be ascerta’ned 
without it. Still, | am of opinion that a practical approximate rule 
might be devised by which we might arrive at the conclusion what 
ought to be nearly the work done, when any given vessel is propelled 
at a given velocity: but more than approximate I fear it never will 
be. Well, if all this diiticulty is associated with the work to be done 
—the resistance—I am afraid that our second consideration is fraught 
with kindred difficulties. The propeller, be it screw or paddle 
wheels, nobody who has not had practical experience with 
those instruments can form an idea of the unaccountable results 
which sometimes arise from trifling alterations in them. If I were 
to narrate all that I have seen myself, many of your readers would 
think I was amusing myself, and atten pting to delude them by 
drawing a terribly long bow. It is well known that speed has been 
raised from 9 to 10 knots by a few inches being taken off the screw 
blades. One three bladed screw was deprived of half of one of its 
blades, and the ship’s speed was improved by the accident. Before 
any mathematician puts his algebra upon paper, let him consult any 
stean:ship engineer upon this part of the subject, and I think he 
will confess himself baffled. There is also another consideration 
which one of your correspondents clearly pointed out, that is, that 
the water itself becomes a worse fulcrum as speed increases. 1 think 
there is a t dealin this. The pitch of the screw must be such 
that it gains upon the water in one direction faster than the ship 
moves in the other, or it is useless; but who can say how much the 
pitch should extend beyond this? It is evident that only one dia- 
meter, and one pitch can be adapted to one speed, and one amount of 
indicated horse-power. I should like to see the man who could elu- 














| common sense” how can a given force generate a double mechanical 


| seale, and appear to me to come more within the grasp of compre- 


reliable measure of power. 

Let “V. P.” refer to p. 256 of the present volume of Tue | 
Encryeer, and he will find the data, and, at the same time, he will | 
perceive that the co-efficients of the Admiralty formule, and the | 
valuable co-efficient of “'T. B.,” all assent to my theory as correct | 
and that the assertions of “V. P.” are rash. 

As the third law of motion quoted by “ V. P.” is purely a deduc- 
tion from the second, allow me to show the very first principle of 
mechanics. It is termed by Arthur Morin the principle of the 
proportionality of forces to their velocities, and has been contirmed 
by repeated experiments in the various lyceums of France. The 
simplest explanation is given by Sir Isaac Newton:—“If any force | 
generates a motion, a double force will generate double the motion, 
a triple force triple the motion,” &c. &e. 


Again, employing an argument of “V. P.,” “in the name of 


effect when it cannot even generate a double velocity? Without a 
given force can generate a double velocity it is utterly impossible a 
double useful eflect can be produced. Q.E.D. For the experiments in 
yroof of this universally atimitted axiom in mechanics vide Arthur 
lorin’s “ Fundamental Ideas of Mechanics and Experimental Data.” 
Without “ V. P.” will second his assertions by facts, I am afraid 
any further discussion with him cannot lead to any practical good. 
November 26th, 1860. R. ARMSTRONG. 


THE EARTH’S CENTRAL HEAT. 


Sir,—When we reason from analogy, the premises from which we 
draw our conclusions ought to be established upon sound cases, 
drawn—in the case of philosophical inquiry—either from the results 
of experiments, or from the grand phenomena of nature. 1 prefer 
the latter method of investigation—though I do not despise the 
other—because all nature’s operations are upon so magniticent a 


hension by their continual action. 

The repulsive power of caloric is tremendous when suddenly set 
free. Weknow the results of the lightning flash, the firing of gun- 
powder, and, as Mr. Almgill justly remarks, the explosive nature of 
the chemical compound of chlorine and nitrogen. But what are 
these compared with the repulsive action of the caloric of our globe, 
were its temperature to be ae equalised ? 

I cannot see that the views of Laplace, as far as he went, mate- 
rially clash with mine. He studied, perhaps, more from experi- 
ments in conjunction with Lavoisier than from the phenomena of 
nature. I bey to quote a few of his observations from the Connais- 
sance des Tems for the year 1825, commencing at the bottom of page 
321. 

“On peut done, d’aprés examen des phénoménes, ¢tablir sur les 
principles suivans, la théorie de la chaleur. 

“‘Chaque molécule d’un corps retient par son attraction le calorique 
quelle contient, mais la force répulsive du calorique des molécules 
environnantes exerce sur ce calorique une force que en détache sans 
cesse des parcelles, et fait ainsi rayonner la molécule, soit 4 l’interieur, 
soit au dehors. . 

“Chaque molécule d’un corps est soumise A l’action de ces trois 
forces; 1st. la force repulsive de sa chaleur par celle du calorique des 
molécules environnantes; 2nd. l’attraction de cette chaleur par ces 


equable temperature,‘ of the watery vapour of the atmosphere into 
fogs, clouds, rain, hail, and snow. 

‘The exact amount of heat of evaporation must evidently be given 
out to reduce the vapour into water of the original temperature. 
This, of course, I admit is evidently a cooling process. But suppose 
the same tive eee of condensations were to take place, and 
the heat retained, is it not elear that the temperature would be raised 
in the direct ratio of the condensation ? 

An erroneous opinion is current amongst many respectable scien- 
tific men—first broached by Professor Faraday—that a drop of water 
contains as much el ty as an intense lightning flash of a 
thunder-cloud. If the ealoric held in solution by the constituent 
gases (oxygen and hydrogen) of a drop of water were to be suddenly 
evolved, followed by the production of the drop of water, then, 
doubtless, the intensity of the lightning flash would be tremendous. 
Suppose the drop to be again resolved into its constituent gases, 
where must the caloric come from to re-convert it into the gaseous 
state? Evidently not from the drop of water, but from the disin- 
tegration of the zinc plates, if effected by voltaic action. 

t is well known that when a compact body is fractured into two 
pieces, the fractured surfaces exhibit the two electrical states. The 
caloric is evidently held in bond by its own action and reaction, just 
as it is in the internal parts of the earth. 

If the attraction of cohesion of a cannon ball could be instan- 
taneously destroyed, the result would doubtless be a tremendous 
explosion, with an intense evolution of lightning and heat, analagous 
to the explosion of gunpowder, and that of the compound of chloring 
and nitrogen. The disintegration of Prince Rupert’s drops, and of 
the zine plates of a voltaic battery—resulting in the evolution of 
electricity, light, and heat—illustrate this view of the subject. 

The attraction of gravitation—perhaps there would not be much im- 
propriety in calling it the attraction of cohesion—for some distance 
about, or from the earth’s central parts, being almost nil, the tem- 
perature about such central parts will, of necessity, be almost 
equable. e heating and gravitating forces of the earth’s matter 
being in all its internal parts the same, but acting in opposite and 
combining directions, the degrees of heat for any particular distance 
below the surface may be approximately calculated and mathe- 
matically demonstrated on the mechanical principles of varying 
forces. 

With reference to the statements which I made in my last letter 
relative to a body moving freely through a straight orifice from the 
circumference through the centre to the opposite circumference, the 
word * freely ” implied force of resistance. That the body alluded to 
would move, under the implied conditions, with an accelerated 
velocity to the centre, and thence with a retarded velocity to the 
opposite circumference, can, it is well known, with equal facility be 
demonstrated on the principles of mechanical philosophy, but to go 
into the mathematical calculation would be needlessly taking up 
your valuable space. 

It appears to me quite manifest that matter having different 
degrees of temperature—the hotter and colder having a strong 








| tendency to gain an equilibrium of heat—must necessarily induce a 


mutual and combining action. Hence the two forces of heat and 
gravitation obviously hold each other in check. Hence, also, in the 
liquid internal parts of the earth the liquid mass is doubtless in 
continual motion, the hotter about the centre flowing towards the 
circumference, giving out its heat to the colder matter until its 
velocity ceases, and thence returning towards the centre. I have 
= seen a similar motion of the watery vapour of thunder- 
clouds. I wish this letter, on my part, to close the discussion. 


Derby, 26th November, 1860. Wa. STEEVENSON. 





GIFFARD’S BOILER FEED INJECTOR. 


Si1r,—I observe with pleasure that a portion of the leading article 
in the two most recent issues of your journal has been devoted to 
the discussion of the merits of the injector. 

An erroneous opinion of the advantages supposed to be possessed 
by this instrument has become very common. Those who thoroughly 
understand and have used the injector do not claim for it any very 
great economical attributes, although it certainly effects an appre- 
ciable saving by the better diffusion of heat in the boiler fed by it, 
and by enabling the supply of water to be given more regularly, and 
without causing such a rapid fall in the steam pressure as is caused 
usually on the starting of a pump. 

The real advantages of the injector are—first, that on a loco- 
motive there is more choice of position for it than there is for a 
pump, as it doer not require to be in connection with the moving 
parts. Secondly, that when in good order, and well placed, it is 
more certain in «ction than a pump which will often not start at a 
very slow or very fast rate of travelling; also the action of it is 
more easily watched than that of a pump. I admit, however, that 
by reason of the present scarcity of injectors they are not sufficiently 
understood by those who have to work them, and they can only be 
successfully used by those who are skilful and accustomed to them. 
Its third advantage is that it is less liable to derangement than a 
pump ; there are fewer clacks to get fast; there is not such frequent 
occasion for packing glands; there are no parts constantly in motion 
liable by wear to gradual, or, by accident, to momentary destruction, 
there is no necessity for constant lubrication, and the working of it 
creates no strain on other parts of the machinery. Fourthly, the 
injector is always available independently of the engine being itself 
at work. Also, it will work, however high or low the steam pressure 
may be, unlike many donkey engines which, from original bad con- 
struction and invariable want of care, will not start with a much less 
pressure than would drive the engine itself. Donkeys, too, are great 
s of oil and tallow, not so the injectors. 





molécules; 3rd. l’attraction de la molécule par ces mémes molé 

On a vu que dans le gaz, la premiére de ces forces est incomparable- 
ment plus puissante que les deux autres, et qu’elle maintient l’etat 
gazeux de ces fluides. 

“J’ espére que cette nouvelle extension dela théorie de ces forces 
interreseera les géométres. Presque tous les phénoménes terrestres 
en dépendent, comme les phénoménes celestes dépendent de la gravi- 
tation universelle. Cette théorie me parait devoir étre maintenant le 
principal objet de recherches dans la rr mathématique ; il 
me semble méme utile de l’introduire dans les démonstrations de la 
mécanique, en abandonnant les considerations abstraites de lignes 
sans masse, flexibles ou inflexibles. Quelques essais m’ont fait voir 
qu’en se rapprochant ainsi de la nature, on peut donner i ce démon- 
strations autant de simplicité et beauccup plus de clairté que par les 
méthodes suivies jusqu’a ce jour.” 

As regards the remark that the temperature of the earth could 
not be increased by the action and re-action of matter upon matter, 
and that the pressure or gravitating force is due to a cvoling pro- 
cess, and cannot, therefere, be the cause of heat, I would beg to ask 
whether the heat induced by the friction of wheels, the rapid im- 
pinging of metal upon metal, cr material upon material, does not 
induce or cause heat ? 

As to matter not having a capacity of retaining heat over 
4,000 deg. under the immense — near the earth’s centre, I 
need but allude to the variable evaporable or boiling points of 
water under different degrees of pressure. 

Doubtless the formation and production of our gaseous atmo- 
ge is due to the intensity of the earth’s central heat. But as to 
the earth’s central precincts being gaseous is exceedingly doubtful. 
It is known that the earth’s mean density is about five and a-half 
times that of water. 

The steam inside of a steam boiler is transparent, owing to the 
equable temperature of the steam; and it is known that no electricity 
is evolved therein, except about the sides of the boiler, where the 
difference of temperature between it and the immediate surrounding 
atmosphere is very considerable. Were the steam to evolve into an 
atmosphere of the same temperature as itself, it is manifest that it 
would still be transparent. It is obvious that the condensation of 
steam is simply owing to the difference of temperature between it 
and the atmosphere; its caloric is forced outwards, and obviously 
assumes its electrical functions. A similar evolution of electricity, 
it is evident, must take place by the condensation, through un- 





An idea prevails that, by putting one injector on an engine, all 
motion pumps or donkeys may be done away with; but the injector 
is not infallible, so there is no just reason for trusting to one of them 
any more than there is for trusting to one pump; indeed, the saving 
of one pump is more important than saving an injector; for a well 
cared for injector, when not in use, does not deteriorate, whereas a 
pump with plunger always in motion wears out almost quicker when 
running dry than when pumping. 

It is unfortunate for the injector that, as at present made, it does 
not admit of the use of any existing apparatus for heating the feed 
water, but it is a question whether any existing feed-water heater 
effects a greater saving than may be effected by clever usage of the 
injector, in addition to what that instrument already saves by dis- 
pensing with lubrication, and by the smallness of the amount 
required by it to be expended in repairs. Supposing the true 
answer to this question not to be in favour of the injector; but let it 
be an acknowledged fact that a greater economy is attained by the 
use of pumps and the best present feed-water heater than is attained 
by the use of the injector alone. Still, the injector retains its merits, 
and our object should be to add its advantages to those of the pump 
and hot-water system, and net to condemn the injector as being 
useless because we economise more without it; but, as we do econo- 
mise something with it, let us combine the two means of economy to 
obtain the greatest result. This must be done either by making the 
injector so that it will draw hot water and force it into the boiler, or 
by making a feed-water heater that will heat the water more than 
it is heated by the injector after it has left the injector and is on its 
way to the boiler. ‘The last method breaks a rule which experi- 
ment and practice prove must be obeyed in feeding by an injector, 
namely, that the delivery-pipe must be as short, as straight, and as 
uninterrupted as somiie. The first plan, then, appears most 
feasible, namely, to heat the feed-water so that it does \not 
acquire so much of its final heat, as at present, from the 
steam used to inject it, and does not interfere with the 
action of the injector. The injector is a novelty, and for @ 
novelty in mechanical engineering it is remarkably successful, but 
we must not accept it as perfect until at least the very great 
objection to it that it will not feed hot water is done away with. 
That it is possible to do away with that objection, though it may be 
difficult, is almost doubtless, as it does not depend on the vacuum 
incidental to its action, which might be destroyed by hot water; and 
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it must be remembered that its whole effect is due to the velocity 
imparted to the water by the steam, assisted by the concentration of 
the stream caused by the condensing of the steam in the centre, 
which concentration prevents the force due to the velocity from being 
expended in any other direction than that in which the annular 
column of water is first impelled by the steam. It is this concen- 
tration that ts for the app t paradox observed in the action 
of the machine, namely, that though freely open to the outer air, 
which presents no resistance, the stream of water itself, under pres- 
sure and powerfully resisted, does not spread itself sideways into the 
open air, where it would be unresisted. Having thus endeavoured to 
set forth the real attributes of the injector instead of those to which 
many suppose its supporters lay claim, having made the excuses 
which are required for an imperfect novelty which the public seem 
to expect to find perfect, and having so far discussed its principles as 
to prove that it is capable of improvement, and having endeavoured 
to point out in what direction the Peete for improving the 
machine is greatest, I hope you will publish this. letter, and 80, 
through the pages of your excellent journsl, give a little support, in 
the time of need, to a clever and decidedly useful invention, which 
ought to be encouraged, and not condemned for one fault which may 
in time be remedied, and thus retain for us the many minor advan- 
tages of the machine without losing the benefit of — 
water. E. L. 








PROPULSION THROUGH FLUIDS. 


Sim,—What I have said in my letter on “ Steamship Propulsion” 
applies only to propulsion on the surface of a fluid. As the resist- 
ances are the same in motion through a fluid, 1 have taken into 
consideration how far the principle in propulsion, which I have shown 
to be applicable in the former case, applies to the latter. In the 
case of non-elastic fluids :— 

1. When the body is sufficiently elongated, and attenuated 
behind, its velocity cannot be so great but that the velocity of the 
water fills its place, will suffice to keep the pressure of the water 
equal before and behind. Hence there is no hydrostatic pressure to 
overcome. 

2. Friction allowed constant. 

3. The momentum which must be given the surrounding fluid has 
no means of expending itself in any direction, as is the case with 
fluid set in motion on the surface, where it travels miles in the form 
of a wave, only stopping when all its force is absorbed. 

On the contrary, it is at once stored up in the fluid above, to be 
given out again as promptly as the body proceeds. 

Hence a properly shaped body, moving through a non- elastic fluid, 
suffers no other resistance than that due to friction. 

It follows that the propeller, and its position in a fish, however 
swift, moving entirely through the water, are no criteria for a body 
moving on the surface, 

Accordingly, such fishes are formed to propel principally with their 
tails, while those fishes and animals which swim on the surface have 
well developed anterior limbs, which do not, however, prevent them 
using the tail or posterior limbs likewise. 

Nature, therefore, confirms reason in this respect in the case of 
elastic fluids— 


1. The velocity of air, falling into vacuum at the level of the sea, 
may be taken at 160 ft. per second, hence we shall be able to get 
very high speeds before pneumatic pressure will come into operation. 
At the height of 2 miles, which f suppose may be considered the 
travelling height of balloons, 135 ft. per second is still to be had. 
Modifications of shape would enable us greatly to exceed this 
enormous velocity without inconvenience from this element. 

2. Friction constant. 

8. The elasticity of the fluids under consideration would, of itself, 
be sufficient to restore the force absorbed by their particles if the 
“- of the body in motion were such as to admit of that. 

his very elasticity, however, is the reason why, in practice, the 
reaction, both from this cause and pneumatic pressure, comes too late, 
thus putting the body in motion in the same plight, practically, as 
the steamship discussed, where the corresponding elements cause 
one not at all, and the other too late, and hence rendering necessary 
the same remedy. ae . 

Here, again, birds supply a strong confirmation, their wings being 
attached near the head, with a motion in an oblique direction oppo- 
site to that of the particles moved by the bird’s body. 

It will now be seen that it is questionable whether birds are not 
under conditions more similar to those of steamships than fishes are. 

And it will be seen that the action of my steamship-propeller 
bears considerable resemblance to that of the wings of a bird, their 

reat relative size arising from the additional function they have of 

ring the bird. 

I hope immediate “public user” will be made in the case of 
motion through fluids also. My reward will be the extensive adop- 
tion of the principle, on whose strong foundation of reason I shall 
repose as on a rock, not heeding all those little tilts which will, no 
doubt, have to serve the end of demonstrating its solidity. 

I regret that in my last week’s letter a printer’s error* has occurred, 
marring the sense very much. In the eighth paragraph, 5th line, 
“puts it ” is substituted for “ and putting it.” 

he accompanying sketch 
gives a more definite notion 
than words would do of the 
application of my method to 
practice. 

The bow is made bluffer than has been usual in the latest triumphs 
of naval architecture, because it is believed that the direction of the 
wave from such a bow renders its force more available as a re-agent. 

The dotted lines represent the supposed centre lines of the waves 
of motion on each side of the vessel. 

The paddles are placed in such a position as to have the centre of 
the bottom float in the centre line of the wave, and the angle of the 
bottom float shown in the sketch by a diagonal line cutting the 
dotted line, is such that the extra speed of the paddle required to 
overcome the resistance from friction will not have the effect of send- 
ing the water against the run of the vessel with violence, but only 
give it a gentle tendency in that direction. 

_ The run of the vessel is made longer than usual, because it is be- 
lieved to be a matter of importance in itself, and because it makes up 
the length required according to Mr. Scott Russell for great speeds. 
But admitting mere length to be a consideration, which 4 may be 
permitted to doubt, this end might be obtained by a parallel length 
interposed between the bow and run as in the Great Eastern.—J. C. 








STONE DRESSING MACHINERY. 


Str,—I feel again inclined to make a reply to the last note which 
appeared in Toe EnGiveer on this subject, and that, not for the 
simple pleasure of having the Jast throw, but in order to give as 
much information as I can upon a subject which I believe has had 
very little consideration from most of our engineers; but before pro- 
ceeding I wish it to be fully understood that 1 mean dressing stone 
Sor building purposes, whether it be termed dressing, hewing, or 
cutting, as I consider those terms only different expressions for the 
same operation, and should I be under the disagreeable necessity 
of contradicting any of Mr. Schiele’s remarks, I hope you will excuse 
me for this reason, that it comes from one who has spent a considera- 
ble portion of his lifetime in working stone by machinery ; but, of 
course, I cannot expect the same forbearance from him unless I 
show distinctly where he is wrong. 

I think, from the nature of Mr. Schiele’s letters, that he is entirely 

orant of what has been already done in stone dressing, for 
although he could accomplish twice as much as he professes to do, 
he would still be far bebind. He says that he found by experiment, 
with a stone running in a lathe, and a piece of steel pressing upon it, 
Sa te greater the pressure upon the steel the greater was the re- 
uction of the stone, and that without a corresponding waste of 
steel. This I admit is perfectly true; and had Mr. Schiele carried 


* The “error” was our correspondent’s, not the printer’s. 








his experiment a little farther, and driven the stone only about a 
half quicker than he would drive a piece of cast-iron to turn it, and 
sharpened his piece of steel and fixed it in the slide rest, he would 
have been able to turn his stone into any shape, or even reduce it all 
to chips in a few minutes, and that without any apparent waste of 
steel. As it is, however, his t is only a trifling illustration 
of a principle upon which have been working for many 
years. He concludes his letter by saying that a machine acting 
upon the stone in the same way as a mason uses the pick, must be 
the best mode of working, and this I have to con 

Our eers have long been in the enjoyment of ing ma- 
chines and lathes for working iron, and can it be that Mr. 
Schiele will ever resume the chipping chisel, or argue that a machine 
constructed upon that principle is best for cast-iron, which, by the 
way, is almost as brittle a substance as stone? But the lathe and 
planing machine have quite as great advantages over the stone- 
mason’s pick in dressing stone as they have over the chipping 
chisel in working iron. Let him try it either upon the shapin 
machine, the a machine, or the lathe, in the way that 
explain, and he will find that stone can be dressed almost without 
any waste of steel whatever. But, for the sake of illustration, let us 
pa up a large piece of stone, and let it be nothing better than a 

ewcastle grindstone, say 6 ft. diameter and 9 in. thick, which has 
to be reduced to a thickness of 4} in. Fix the stone upon the 
chuck of a large wheel lathe, and prepare a tool, which should be made 
from a bar of round steel, 1} in. diameter, and not set up like a 
tool for turning iron, but kept perfectly straight, and thinned upon 
the anvil like a chipping chisel; but not sharpened on the stone in 
the same way, but ground nearly square across, until the cutting 
edge be about 4 in. thick and 1} in. broad. This tool must be fixed 
to the slide rest, so that it will stand up at an angle of about 30 deg 
to the cutting surface. If the stone be 6 ft. in diameter, start the 
lathe at a speed of about two revolutions a minute, and commence 
the cutting at the outside by running in the tool to a depth of about 
4in., and feed it towards the centre at a speed of about 2 in. for 
every revolution of the stone. It will then be seen that the tool 
buries itself to that depth, and throws off large chips in front of it 
with apparent ease; and when it has travelled into the centre, and 
reduced the stone to a medium thickness of 5 in., the stone will have 
an uneven and slightly pitted surface, and the remaining }-in. can 
be taken off with a thin tool abort 4 in. broad and set. at the same 
angle as before, which will tinish the cut, and leave as fine a surface 
as the stoue is capable of holding. 

It may be considered by many of your readers that a too! only 
1} in. in diameter would break when exposed to such rough usage; 
but when they consider that the tool is straight, and stands up at an 
angle of about 30 deg. to the cut, and that there is a frictional 
pressure below, and pressure from she cut above, it receives nearly a 
direct thrust, and it is, therefore, next to impossible to break it; but 
this is not a dream of what may be done in stone dressing. but an 
example of what is being done daily ; and although it explains how 
stone may be worked in the lathe to the shape of columns, &c., I 
may again remark that it is quite as easily worked upon the planing 
or shaping machine, with this exception, that if all the twelve corners 
of a solid block require to be preserved sharp the tools must not travel 
right across the entire surface of the stone, as this would throw off 
chips from one of the sides; but must cat from both opposite sides 
= in the centre; of course, the one tool ees when the 
other is retiring, and thus allow each to travel a little past the 
centre, and ensure a smooth surface. But however advantageous a 
machine can be made there is great opposition to be overcome in 
getting them introduced, and this arises partly from the ignorance 
and prejudice of quarrymen and builders, and partly from the same 
prejudice among the operative masons, who, 1 have been told, would 
refuse to build stones that had been dressed by machinery, and that 
compulsion would be the cause of a strike. 

In conclusion I should inform Mr. Schiele that if he has not had 
the experience of a quarryman combined with that of a mechanic 
he will find many ditliculties in stone-cutting that he is not aware 
of; for instance, he may get a piece of stone with a boulder in the 
heart of it, or he may get stone mixed with that substance which 
quarrymen call “ yolk,” and which I am quite sure would knock 
his picks all to pieces. He must also have his machinery so arranged 
that no sand or rubbish can fall into the bearings to destroy them; 
and he must be prepared to get the stone from the quarry in h 
unshapely masses, and if he is not prepared to receive a lump of no 
finer shape than a dead horse, fix it upon the bed, and cut it to a 
geometrical figure, and that in less than an hour’s time, his machine 
is worthless. P. Key. 





SHIPS OF WAR. 


Srr,—Not only do iron-plated ships of war form the topic of 
discussion among our engineers, shipbuilders, and merchants, but 
the shipbuilders, engineers, and men of talent of the whole civilised 
world have their eyes thereby directed to our dockyards, to see what 
sort of an opponent the British nation will launch to meet the La 
Gloire, which has been built by the command of the nephew ot 
the only man whom England ever feared, and upon whom she 
spent so much of her money and best blood to crush. It is all very 
well to say an ordinary Lritish frigate of high speed would be a 
match for her if commanded by a captain of the Dundonald or Napier 
stamp, and that the lowness of the ports is a great preliminary 
defect. When were they found so, or in what naval engsgement ? 
Most likely, if the French were to be engaged in another naval war, 
they would not be so fond of aiming at the rigging and spars of 
their opponents as in the last war. They know now that so 
doing would not disable an opponent, or protect themselves from a 
chase, as long as the machinery was not defective—so most likely 
they would turn over a new leaf, and see if they could not make 
every shot tell on their opponent’s hull. I have no doubt that, 
after the frigate had been pouring her broadsides at the La Gloire, 
the plates would bulge in and crack, bolts start, and rivetheads be 
driven off; but what is she to do all this time? Is she to remain 
idle? Are her guns to be of no use to her, or is she to return the 
compliment? If so, what sort of a craft would the frigate look 
like, as the French have made vast improvements in their artillery 
and gunnery. They can boast of as fine a body of gunners in their 
navy as we possess in ours, so that a captain of the Dundonald or 
Napier stamp would not find it such an easy matter to crush them 
as he might suppose. 

Some have an idea that iron first and wood outside is the only way 
to make the two materials stand a good hammering. My opinion 
on the matter is, if a vessel, coated over with wood, were fired at by 
modern artillery, that the balls would enter the wood casing and 
dent the iron bull in proportion to the length of range ; and red-hot 
shot would burn the casing to the water's edge. If our engineers 
fancy they will only char a bed for themselves and lay harmless, 
they are very much mistaken; and if they have doubts on the 
matter let them turn over the pages of history and see the account 
of the destruction of ten floating batteries (made from the plans of 
D. Arcon, and commanded by Don Ventura Moreno), by the red-hot 
shot from the batteries of Gibraltar, on the 13th of September, 1782. 
The Talla-Piedra was struck by a ball between 3 and 5 p.m., 
and did not appear irremediable until midnight. Moreno, despairing 
of being able to save any of the vessels, and resolving that they 
should not fall into the hands of the English, directed that those 
which were already in flames should be suffered to burn, and that all 
the others should be set on fire. Such was the result of that day on 
which were annihilated ten vessels, then masterpieces of human 
ingenuity, the building of which cost three milions of livres, and 
whose artillery, anchors, cables, and rigging, cost two millions and 
a-half more. Cannot we learn a lesson from the losses of an 
opponent? As for liquid fire running off before it could do any 
mischief, if they had been firing balls and red-hot shot they would 
have ploughed up and burnt channels in the wooden casing for it 
to settle in; if it were to strike the ship first some of it would 
adhere to the sides as it runs down. Only dash a bucket of water 
against a vessel’s bows and see if it will all run off—some will adhere. 

My humble idea of building a vessel of war is to build a first- 
class iron ship, and from her upper decks to a short distance under 


water give her another case of iron, to form a water-tight compart- 
ment, to be packed between with layers of cork: we all know the 
properties of cork. Then, in case of a red-hot shot penetrating the 
first iron casing, it _—_ char itself a comfortable and harmless 
bed. The expense would be great at first, but there would be no 
wear and tear to it, and the compattments being air and water- 
tight, it would be preserved. C. A. M. 
alworth, November 27th, 1860. 





NAVAL ENGINEERS, 


Str,—Having read in your columns two | one si 
“Crank,” the other “C. A. M.,” referring to Ay 2 of her 
Majesty's naval engineers, I may be allowed, having served in that 
capacity, to make a few remarks on the suliject. 

uring the Crimean war engineers were much wanted. and, 
unfortunately, vast numbers were admitted into the service, who, a8 
regards their moral and intellectual character, were far from being 
qualified for it. This at once cast a shade upon the whole of the 
engineers’ staff, especially when they were thrown into the society of 
educated men, such as the other officers in the service, and into which 
their rate compelled them at certain periods to enter. 

The Admiralty, in advancing the engineers in rank, should at the 
same time have thrown on one side all patronage, and adbered to the 
rules which they themselves made, that no engineers be admitted 
into the service but practical men, who were known to be such, and 
whose characters would qualify them to a.sociate with gentlemen ; 
but unfortunately, under the system of patronage, men were admitted 
into the service who have no knowledge whatever of the duties 
which devolve upon sea-going engineers, therefore it is not to the 
service that blame is attachable, but to the officials who pass men 
into it without any other recommendation than a letter from some 
influential personage. 

I am certain that there are hundreds in the service who are not 
able to use hammer, chisel, or file as they should te used; men who 
would not be kept many hours in respectable engineers’ factories, 
but who have been dischar, ed as useless; still these are the very men 
who get on the best in the service. For instance, in the last ship 
in which 1 served, we hat seven engineers, and there were 
only three who could repair the machinery, an? we three unfor- 
tunates (for I was one) were continually en deshaville, always some- 
thing to do; the others were clean and neat; and, added to a certain 
amount of self-sufficiency, and the gift of a fluent tonzue, were looked 
upon by the remainder of the officers as more suited for their com- 
pany than we with the horned hands and greasy cloth; and there 
does appear something very dreadful and improper to the minds of 
some of her Majesty's naval otticers that the crown aud anchor 
button should be allowed on the garb of the British artizun. If the 
Admiralty be desirous of decreasing the cost of the steam department 
of the navy, they will clear the decks of all men who are not able to 
repair their own engines, and put in their place experienced work- 
men, with wages on the same scale as the Peninsul»rand Oriental Com- 
pany, West India Mail Company, and Australian Company. &c. ; they 
will by this plan save some ‘housands of pounds in dockyard repairs, 
for I have seen work sent to the dockyard that, had I been ina 
private company’s service, I should have considered myself plunder- 
ing my employers did I send out «the ship. 

As to the navy in its present st: te I would advise no friend of 
mine to join the engineers’ staff, for | con assure you [ looked upon 
my discharge as one of the brightest momeni» of my existence; and 
so pleased was I, that although 1 had the offer of a free passage in 
one of her Majesty's ships from Malta, 1 paid my own expenses 
overland, so that I might rid myself, for some short time, of the 
sight of her Majesty's naval uniform, 

ndon, November 24th, 1860. A Foreman or EnGIneers. 


REMARKABLE ECONOMY IN THE USE OF FUEL. 

Sir,—Hitherto, from the faulty construction of all furnaces, 
whether for smelting, puddling, re-heating, or re-melting any kind 
of metal, little more than half the theoretical heat from fuel has been 

ractically obtained. I think your correspondent “ W. M.,” in your 
ast number, and all who are interested in the saving of fuel, will be 
pleased to learn that this perplexing problem has been recently 
solved by a practical metallurgist. 

A series of trials have lately been conducted, at an extensive 
ironworks, with an improved smokeless furnace, showing an economy 
of 434 per cent. of fuel, 25 per cent. saving in time, and an improved 
quality of iron in reheating and welding. 

These startling and wonderful results have been verified by the 
manager, and so satisfied are the proprietors that they have adopted 
the system. Freperick Brarrnwarre, 

Bridge-street, Westminster, Nov. 27th, 1860, 

(Our correspondent’s information would have been of more value 
had he sent full particulars of the invention.—Ep. E.] 








Ocran Surveys.-—The following letter, from Sir Leopold M‘Clin- 
tock to Captain Collinson, has been courteously placed in our hands 
for publication :—*“ Bulldog, near Rockall, November 6, Closed at 
Killybeg’s, November 11. My dear Collinson,—We have nearly 
brought to a close about as tough a job as usually falls to the lot of 
the most hardworking—even of oily Ae ships. I have been up (in 
the ship) to the head of Hamilton Inlet, but South Greenland we 
found enveloped in an unusual amount of pack, so much so that I 
| had to go up to Godthaab (64 deg. north) before I could get into any 
| harbour. On the 29th of Sepiember I succeeded in getting into 
Julianshaab, where 1 expected to find the Fox, but could obtain no 
intelligence whatever respecting her. Our vessel was the earliest to 
arrive there this season; the ice having been impenetrable. The 
Fox (with Captain Allan a Colonel Shafner, and Dr. Rae on 
board) had not arrived at Hamilton Inlet on the 17th of September, 
and I fear she has been detained by ice on the east coast of Green- 
land, although in a letter Young left for me at Reikiavik he says he 
intended first going to Julianshaab, to obtain an interpreter for the 
east cuast. We have had desperate weather since the beginning of 
October. A gale on the 8th October almost crippled us; we lost two 
boats, had our bowsprit snapped off by a sea, but as the gammoning 
held it fast, he has since been ‘ righted,’ and at least looks ship-shape. 
The iron tiller was also broken, and a vast deal of damage done to 
the sponsons, paddle-wheels, bulwarks, &c., lying-to under bare 
poles for thirty hours, sleet aloft, and seas coming over us below, 
unable to cook, &c., disagreeable enough even for a‘ Polar.’ To accom- 
plish a line of soundings from Cape Farewell to Rockall! has proved 
rather beyond our powers at this late season, and with such continued 
severe weather; yet we have sounded at intervals the whole way, 
and I think sufficiently for ordinary purposes, South-west of Ice- 
land, where we expected 2,000 fathoms, we only found 748 fathoms, 
and in 1,260 fathoms we brought up a living starfish! I tried in 
July, August, September, and October, yet could not —- Cape 
Farewell from the south-west within forty-five miles, the interme- 
diate space being close pack; but, at the same time, the present is 
such a bad year that the Danes in Greenland say they have not had 
one like it for nearly thirty years. It has been very favourable in 
Labrador, and very little ice seen there. In Iceland, also, the summer 
has been very fine. We have had much more icework than I ex- 
pected, and the ship has suffered accordingly; paddle-arms bent, 
cutwater chafed away, and copper bolts standing out; the ship rolls 
very heavily, and is now quite eager for a good caulking. 1 think 
we have done our work well; at least we have done all we can. 
Instead of a deep channel leading into Hamilton Inlet, I doubt if 
forty-five fathoms can be carried inside the outer islands, and would 
reduce the width of the main channel to about five miles, and there 
is an exterior bank, along that part of the coast, ha between 100 
and 200 fathoms water on it. . . . . I have completed > 
across to Rockall, but they are at long intervals, and not as s t 
in line as they would have been under more favourable circum- 
stances of weather. I obtained deep water again inside of the 
Rockall Bank, 1,310 fathoms about midway. . . . . The same south- 
east wind is still blowing, which has scarcely ceased since the 18th 





of October. Most sincerely yours, F. L. M‘Cuuwrock, R.N.”"— 
Atheneum. 
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Tus self-acting machine, for punching and shearing angle and 
T-iron, has been designed by Mr. Richard Roberts, C.E. of 10, Adam- 
street, Adelphi, as a companion to his jacquard punching machine. 


By its operation the bending and unequal expansion of the bars is | 


preventel, and both sides or webs of angle or T-iron may be punched 
simultaneously to any required pitch wit the utmost precision, thus 
removing the practical inconsistency which has been ascribed to the 
eperation of the jacquard in uniting plates punched by it with 


perfect accuracy to angle bars marked and punched in the ordinary | 


manner, 

Mr. Roberts considers that this machine will prove a valuable 
auxiliary in the construction of plate iron fabrics, which, if pro- 
perly designed and arranged, may be prepared and sent to their 
destination without previous fitting or erection; rimming and 
broaching being entirely done away with, and the operation of 
rivetting materially improved and expedited. 

The punches are made to work at right-angles to each other, and 
atan angle of 45 deg. to the horizon ; but these angles must be varied 
to suit she peculiar shape of the bar to be punched, which is held on 
a carriage or carriages mounted on rails, which carriages are con- 
nected together by a dividing rack. 

The instrument by which the angle or other shaped bar to be 
punched is held down during the operation of punching is worked by 
acam acting on a weighted lever, or other suitable mechanism, 
previous to advancing the carriage to which the bar under operation 
is secured; the mechanism for advancing the carriages and bar 
consists of a toothed rack connected tq the carriage acted upon at 
each stroke of the machine by a pall or click, actuated by a cam or 
other equivalent agent. 

The nature of the invention will be ascertained by reference to the 
accompanying engravings, in which Fig. 1 is a front elevation of the 
machine; Fig. 2 a plan view; Figs. 3 and 4 are detached views of 
the travelling carriage for regulating the feed or the distance apart 











rack R, and, mently, the carriage Q, is advanced at every 
stroke of the machine, either by the action of the slide F, or by an 
independent cam upon a pall or click, through the medium of a bent 
lever s (Fig. 3), or in any other convenient way; the oe and 
g are adjustable on the uprights g, g, to enable them to be adapted 
to the height of the angle-iron to be punched, which varies accord- 
ing to size. 

One end of the bar to be punched should be secured to the carriage, 
the other end should be left free to expand or become lengthened 
during the process of punching. 

In the drawing (Fig. 1) is shown the several parts so arranged or 
disposed as to punch the holes in one side of the angle bar about 
half the pitch in advance of them on the other side, but, if prefera- 
ble, the holes may be punched in the same transverse plane. 

It will also be evident that, by suitably gearing into each other, 
the spur-wheels I and I, the angle bar punches may be brought into 
operation in succession, the one a little in advance of the other. 

In reference to Fig. 1 it may be seen that the slides C, C!, are con- 
nected to the rods D, D', by links d, d. 





DARBY’S PLAN OF EXTRACTING THE GAS 
FROM BLAST-FURNACES. 


Tne above is a diagram of Mr. C. E. Darby’s apparatus now 
working at the Brymbo Furnaces, as given by Mr. Grifliths, of 
Wolverhampton. 

This plan merely applies to the mode of taking the inflammable 
gas from the furnace, and not to the way in which it is afterwards 
used. It consists of a large pipe or tube inserted into the middle of 
the top part of the furnace, and which is made to descend a short 
distance down into the materials, and is carried over the top of the 


| side of the furnace in the form of a syphon, a continuation of which 


ipe is taken to the boilers, or hot-air stoves, where the gas is burned 
in the usual way. Some of the advantages which this plan is 
claimed to possess over those heretofore used are as follow :— Its 
extreme simplicity of construction; the small expense its application 








requires; the ease with which it can be applied to any furnace at 
work, which has a wide top; and the short stoppage required to put 
it in; and that it avoids evils which have ensued from the adoption 
of previous plans, viz., the burning of the tuyeres caused when the 
cylinder is inserted in the top of the furnace, and the gases are taken 
away from the space between it and the sides of the furnace ; and is 
not liable to the objections that may apply to the closed top or cap, 
of putting a check on the free escape of the gas, thereby impeding 
the driving of the furnace, and deteriorating the quality of the iron 
made. It therefore tends to obviate the forcible objections of some 
ironmasters to the use of the blast furnace gas, viz., that though 
there may be a saving of coal at the blast-engine and stoves, yet the 
diminished burden, in some cases, carried in the furnace counter- 
balances this saving; and that if the make of iron is decreased, much 
more loss than gain is occasioned by the process. The estimated 
annual saving in fuel with two furnaces making 240 tons per week, 
by applying the gas to the blast-engine boilers and hot-air stoves is 
£1,200, and is made out thus:—Consumption of fuel at engine and 
stoves equal to 7 cwt. of good coal per ton of iron made, which at 
33d. per cwt. is 3s. 0}d.—say 2s. per ton on 12,410 tons, or £1,248. 








Acapemy or Scrrnces.—The dispute between M. Delaunay and 
M. Leverrier continues. The former, in an elaborate paper, pointed 
out the other day certain numerical inaccuracies in the second 
volume of the Annales de ' Observatoire. M. Leverrier, in reply, 
showed that these inaccuracies were practically immaterial, 








| at which the holes in the angle bars are to be punched ; Fig. 3 bein 
a side elevational view thereof; and Fig. 4 a transverse sectiona 
elevation. 

A A, A, A, the framing (which is shown as a single casting) ; 
| B, B}, shafts, each of which is suitably turned so as to form its 
| journals or bearings, and the eccentric portions of which are employed 
| for actuating the slides C, C1, to the lower termination of which the 
angle-iron punches c, cl, are attached. D, Di, rods which connect 
through the links d, d', the slides C, Ci, with the eccentric rods 
| B, B'; E a weighted lever which is actuated by a cam E’, on shaft 

B1, which through the holder or sliding jaw F is a forcibly upon 

the angle bar a to hold it firmly on the die N, whilst the bar is being 

punched, and the punches withdrawn therefrom, prior to the bar 

being advanced for the next hole or holes; G the driving shaft on 
| which are a fast and loose pulley g,g', of the ordinary kind, and 
likewise the spur pinion H which gears into the spur wheel I fixed 
on the shaft B. 1! a spur wheel fixed on the shaft B!, and gearing 
with the spur wheel f J, a slide which carries the punch or 
punches j for piercing plates or T-iron. K, the rod which 
conneets the slide J with the eccentric shaft B. L, the slide 
which carries the shear blade 4 and M is the rod that 
connects the slide L with the eccentric shaft B1, which actuates 
the shears. } is the fixed shear blade; N, the die on which the 
angle-iron is punched; O, an ordinary die or bolster for punching 
holes singly in plates, and by pairs in T-iron, in which case the die 
should be made with a groove or channel to allow the centre web 
being placed therein, whilst the other webs are being punched by 
means of two punches in a double holder; P, P, rails; Q, a carriage 
| or carriages, upon which are mounted the — or standards 

, g, to which are bolted the adjustable brackets g', g2; to these 

rackets, or to one of them, the angle bar about to be punched is 

secured by a bolt in one end of it. a rack secured to the carriage 








| or carriages Q, through the medium of the brackets g: and g®. The 





h as the errors they produced were below the millionth parts 
of a second, or one hundred thousand times smaller than the limits of 
exactness generally required in astronomical tables. Moreover 
these inaccuracies, already so small, destroy each other by the nature 
of the calculations, so that their aggregate effect would be nil. M. 
Delaunay rejoined, in conclusion, that all M. Leverrier had said was 
quite beside the question; that he (M. Delaunay) maintained all he 
had said, and thut he would consider M. Leverrier to have retracted 
all those arguments which he might think proper to expunge from 
the Rendus.—At the same sitting a letter was read from 
Father Sécchi in reply to M. Plantamour’s observations laid before 
the Academy in a former sitting, concerning the eclipse of the 18th 
of July last. Father Secchi disclaims any intention on his part to 
cast a doubt on the exactness of M. Plantamour’s observation «f the 
eclipse, and states the singular fact that, although he had watchea 
the eclipse with intense attention, he had not seen the cloud detached 
from the sun’s disc, which forms the subject of the controversy, but 
had only described it from the photographs; so that it would appear 
that photography will reveal the existence of objects which entirely 
escape the eye of the observer! Father Secchi had, indeed, seen a 
cloud, but it was on the opposite side of the disc. He, therefore, 
calls upon men of science generally to explain these discrepancies 
between actual observation and photographic impressions.—M. 
Guérin-Méneville, whose labours in the rearing of new kinds of silk- 
worms we have often had occasion to mention, produced a hybrid of 
the Bombyx Pavonia major and the Bombyx Pavonia minor, 
obtained by a German dealer in silkworms, whose name and resi- 
dence, however, M. G. Méneville has hitherto been unable to dis- 
cover. All he has been able to learn about him is that he sells these 
hybrids forty francs each. It is, therefore, impossible for him tosay 
whether these hybrids are fruitful or not—M. Coulvier-Gravier, 
according to custom, sent in a statement of the number of falling 
Stars observed from the 16th ult. to the 15th inst. The largest 
number fell on the 9th inst., being twenty-two per hour. He remarks 
in his paper that from 1833, when the number of falling stars was at 
its maximum, there was a constant diminution of the phenomenon 
until 1850, and that from that period to the present, the number of 
falling stars has been stationary. 





























Nov. 30, 1860. 


THE ENGINEER 


361 











TO CORRESPONDENTS. 


*,* Volume IX. Tae Enaineer, bound in cloth, is now 
* War binding the eolumes ean be had from the 


correspondents as may desire to be referred to 
pe, eee eer Cane , to 

i ishi ir inquiries, we will forward any letters we may 
a gall mega + Apmis ished to catch the eye of an anonymous 

querist, are in most cases merely advertisements, which, we are sure ovr 
readers will agree with us, should be excluded as much as possible from 
column. 

B. H. (Oldham.)—There are so many patents in the surname given by you, that 
we cannot tell if the particular one to which you refer is expired. Can you 

not give us the christian name, and the title of oy ? : 
STONE-DRESSING MACHINERY.—A letter on this subject appears in another 


Krv.—It is quile correct. Mr. Fairbairn made particular reference to the fact 
as being distinctly estublished by his experiments. 

ANIMAL CuarcoaAL Mitis.—We have received and forwarded to our corre- 
spondent, “‘W. T. M.,” a number of communications on this subject. 

C. (Birmingham).—IVe ave not aware that it has, but if you will write to Mr. 
James Napier, of Partick, near Glasgow (who is the best authority on the 
subject we know), we feel sure he will cheerfully give you the information you 

uire. 

ou’ SUBSCRIBER.— Theprinciple of your arrangement is correct, though what 
you term the “ flow-pipe” would, in reality, become the “ return-pipe,” and 
vice-versa. Jt is possible that there is too great horizontal direction of the 
pipes, and that, in consequence, the difference in the temperatures of the water 
is not sufficiently great to overcome the friction. 


ready, Price 18s. 
, price 2s. 6d. 


H 


We must request those of our 
of machinery, a; 


Hh 


j 





FIRE-WOOD MACHINES. 
(To the Bditor of |The Engineer.) 
Sm,—Can any of your readers give me a description of a machine for 
making firewood, such as is sold in bundles in the shops in London. §. T. 





ASH TIMBER. 
(To the Editor of The Bngineer.) 
$1r,—In reply to the inquiry of your correspondents, ‘‘H. and M.,” if 
they want ash timber of large natural growth, they will find it in lec- 
tion, in quantity, and cheap in both the North and East Riding of York- 
shire. In soil the ash luxuriates in the best of the districts named ; the 


too light and moor land excepted. 

It is g liy of spont: hedg growth, having one or two large 
arms at from 15 ft. to 20 ft. from the base, and would square common: 
18 in. to 2 ft. up to the first arm, in many cases double this—the boll is 
generally straight, Tall straight ash trees are almost invariably trees drawn 
up in plantations. 

The immediate neighbourhood of Thirsk is specially rich in ash. For the 
last three or four years it has fallen faster than purchasers can be found for 
it. The estates of Frederick Bell, Esq., Thirsk, and Consitts Trustees, 
Brawith, near Thirsk, would, doubtless, fell to order, and both have fine 
ash, and they have been waging a war upon it annually. 

The banks of the Ouse, from Howden to York, are also well wooded with 
ash. The York Herald always contains advertisements of falls of ash on sale. 
The price of ash hereabouts is about 12d. to 14d. delivered at the railway, I 
believe. D. Lacy. 

Mount Pleasant, North Allerton, 26th November, 1860. 








CORNISH BOILERS. 
(70 the Editor of The Engineer.) 

Sir,—In your last week’s correspondence I noticed some remarks from 
Mr. G. Hart with regard to a large discrepancy shown in the level of water 
in a Cornish boiler, as respectively indicated by the glass water-gauge and 
by a float; the latter being suspended in the boiler immediately over the 
furnace. He accounts for this by supposing such a rapid displacement of 
the water over the furnaces as almost to lay bare the flues; I think, how- 
ever, the actual difference of level may not be nearly so great as he supposes. 
As on account of the rapid evaporation at this place the water is so in- 
timately mixed with globules of steam that any given quantity of it is 
much lighter than the same quantity of solid water, thereby allowing the 
float to sink deeper and q ly to indicate a lower level than actually 
exists, 

As to his other difficulty, regarding the boiler not taking the feed sub- 

uently to its having been shut off some time, this is simply due to the 
difference in area of the top and bottom sides of the coni valves. For 
although, as long as the smallest quantity of water passes the valve, it —_ 
be in equilibrium, yet when once down on its seat the pressure above hol 
it down with a force proportionate to the difference in area between 
and bottom surfaces of the valve. This is well illustrated by a common 
conical safety valve, which, if loaded to any given pressure, will not bogs 
to blow off until the steam has reached that pressure ; but after being 
raised will blow the steam down 8 Ib. or 4 Ib. less than it rose with before 
it again takes its seat, the amount of difference depending on the taper 
and width of seat on the valve. This difficulty can be got over by using an 
equilibrium valve, or a valve with a knife edge. J. G. 

Glasgow, November 26th, 1860. 








SLIDE VALVES. 
(To the Editor of The Engineer.) 

Sm,—Mr. Paton, in his last letter, says :—‘‘ On a closer examination of the 
subject I find that the cut off of steam is not affected by the length of 
eccentric-rod, and the fact, that the slide cuts of the steam equally when the 
crank pin works in a slotted cross-head, proves that the inequality is pro- 
duced wholly by the connecting-rod.” And further, at the conclusion of 
his letter, he says—‘‘ The valve opens wider for the up than for the down 
stroke of piston.” . 

I believe these to be two serious errors—and this last one especially so, 
and known by every engineer to be so, for the valve (unless the lap 
differs) will open the port exactly equal for both ends of cylinder. For 


sravel of valve = lap + opening, in all cases. In reference to the first 


error let the accompanying diagram represent the path of an eccentric on 
the line a b, makea k = 15, 
which eq the width of 
opening allowed by the valve. 
With the eccentric-rod asjra- 
dius, draw from & and l the 
arcs ek fandg l hk; nowthe 
arc ¢ k f is the distance the 
crank rust travel during the 
opening and shu of the 
port for this stroke of piston, 
and the arc g l A that for the 
contrary stroke. If the line 
eot be now drawn, also the 
line f o u, the difference in 
the arcs, through which 
crank must pass before the 
steam is cut off, is indicated. 
By inspection these arcs hre 
unequal, ¢ a / being greater 
than g 6 h, consequently the 
former will have more steam 
than the latter. The radius 
of eccentric-rod is made small in proportion to throw of eccentric, so as 
to make more apparent the difference in the arcs. But I think it proves 
that the eccentric-rod has something to do with the unequal cut-off. Mr. 
Paton’s source of error is by drawing his arcs from n and p and o and w, 
instead of from K and l. The difference is that arc ¢ a / is larger than 
gbhbytg+hu. 
Bolton-le-Moors, November 28th, 1860. 
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BENDING SASH BARS. 
(To the Editor of The Engineer.) 

Six,—Can any of your readers inform me of a machine by which I can 
bend iron sash bars, or sash iron, toany curve I may require—I mean differ- 
ing from any part of a circle. H. D. 

Chelmsford. N ber 24th, 1860. 
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FIXING BRASS TUBES IN BOILERS. 
(To the Editor of The Engineer.) 


Sir,—I have for some time, when putting brass tubes into small boilers, 
used the expanding mandril for swelling out the ends inside of the upper or 
smoke box tube plate, but I have been informed lately that a railway loco- 
motive engineer in the north of Scotland claims this mode of fixing tubes 
as his invention, and that he has exacted royalty from some neighbouring 
railway companies for all the tubes they fix in this way. 

Now, I remember several years ago, when living in Lenten, to have heard 
this mode of fixing brass tubes 
and if I am not mistaken the late 
nection with the invention. 

I shall feel very much obi 
give me any information on thi 


ken of as originating in Birmingham, 
r. Prosser’s name was spoken of in con- 


if any of your Birmingham readers will 
matter, Ciurna. 





this | Thursday, December 6th, half-past seven p.m.,. 
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THE NORTH ATLANTIC TELEGRAPH. 


THE return of the two" expeditions which left England 
at Midsummer last for the purpose of exploring the pro- 
route of the North Atlantic Telegraph cable, has | 
very naturally excited considerable interest both in engi- 
neering and commercial circles. The anxiety to secure 
telegraphic communication with Canada and "the United 
States is so great in this country, that since the failure of 
the existing Transatlantic cable has become complete, and 
the public has abandoned all hope of securing success with 
a direct line, the North Atlantic project has been viewed 
with continually increasing favour, which will be height- 
ened, we think, by the results of the Bulldog and Fox 
expeditions. Whether a direct line must necessarily prove 








Y\a failure is open to question; it has certainly not been 


demonstrated that even so long a cable as that laid between 
Valentia and Newfoundland is either mechanically or 
electrically incapable of efficient operation, if well designed 
and properly manufactured; but, however that may be, 
capitalists have lost confidence in the plan, for the present 
at least, and we fear, no amount of abstract reasoning 
would elicit their support for a new enterprise of that 
kind. 

But the failure of the present, or late, Atlantic cable in 
no way involves the failure of the new project. On the 
contrary, it is well known that cables 600 miles or 700 
miles long can be laid and worked with perfect success ; 
and unless, therefore, some very serious obstacles to the 
project exist in the sea-bed of the North Atlantic, or on 
the coasts of Iceland, Greenland, and Labrador, it is im- 


possible to doubt that telegraphic communication with the | ¥ 


Transatlantic shores, by a north-about cable, may be 
satisfactorily accomplished. We speak of the “ coasts” of 
those countries only, because we cannot, and never could, 
understand why the carrying of the line across either 
Iceland or Greenland should ever have been contemplated. 
The advantage of shortening the submarine circuits as 
much as ible was probably the cause of Colonel 
Shaffner adopting this part of the proposed plan, and of 


top | his giving some considerable prominence to it, But we do 


not believe that this advantage would prove at all 
considerable—certainly not so considerable as to render it 
wise to complicate the project at the present time by 
insisting upon it. In his paper read before the Britis 
Association for the Advancement of Science at the begin- 
ning of July, Colonel Shaffner gave much attention, and 
devoted some real eloquence to this feature of his subject ; 
but we believe we shall not misrepresent that gentleman 
in any respect if we say that he has wisdom enough 
to willingly place it in abeyance for the present. 

This being done, the proposal is at once greatly simplified 
—almost reduced, in fact, to the single question of landing 
the ends of the cables in secure places. In order to justify 
this view of the matter, however, it will be n . 
before we deal with this question, to make a remark or two 
respecting the soundings obtained by the Bulldog. And 








we are here very happy to say that the figures put forth by 
Colonel Shaffner, in the early part of the present year, have 


been singularly and most satisfactorily verified. After | *dapted for that purpose 


We confess, however, that an inspection of the new 
Admiralty chart leaves us in doubt as to what this can 
mean. ‘To us the series of soundings seem as regular as 
could well be expected. But as the depth on this section 
is nowhere greater than 1,572 fathoms the (to us) apparent 
discrepancy is of little importance. In reference to the 
last section of the line, on which the maximum depths were 
obtained, Captain McClintock himself says that the changes 
from depth to depth were found to be uniform. 

We have now to consider the results obtained by the 
recent expeditions in reference to the suitability of the 
coasts for the reception of telegraphic cables, And first 
we have to deal with the Faroe group of islands. Of their 
fitness for the purpose Captain McClintock says but little, 
knowing, as he did, that the Fox was to investigate that 
question, and his own instructions precluding delay. He 
simply remarks that the channel between Stromoe and 
Osteroe is, as he was informed, contracted to 50 or 80 yards 
in one part, and comparatively shallow, so that there 
cannot be much tide through it. On this account, he says, 
he would seek alanding place for the Iceland cable near to the 
north west outlet of this channel at Haldervig or Eide. 
The length of cable extending from Scotland might, he 
considered, have its end landed in one of the small bays 
near Thorshaven. Captain Allen Young, of the Fox, in a 
letter sent from the latter place on the 3rd of August, pro- 
nounced decisively in favour of the locality, and stated 
that he had “ selected an excellent little bay called Sandy- 
yerde,” for the reception of the end of the first section of 
the cable, and had found Haldervig perfectly well adapted 
in all respects for the departure of the next section. In so 
far as the Faroe group is concerned, these results are, we 
think, abundantly satisfactory. 

Coming to Iceland, we find an equally satisfactor 
account rendered by Captain Young. He says:—‘ We 
surveyed Berufiord anchorage and bays as far up as 
Guetavig on north shore, = of I propose to land the 
cable. ‘There will be no difficulties from sea, ice, or other- 
wise, and the only obstacles will be from fogs and thick 
weather, but which may be overcome by selectin proper 
seasons, and taking precautions in landing or embarkin 
the telegraph cable.” Later he examined Hoalfiord an 
Mariahaven, and found there equal facilities. The water 
in the fiord averages in depth from 25 to 18 fathoms, with 
soft muddy bottom, and the end of the cable can be taken 
ashore in Mariahaven, nine miles from the entrance to the 
fiord, on to a sandy beach, where it will lie at repose in a 
land-locked position. Captain McClintock says, “I was 
informed that no drift ice ever enters the great bays of 
Faxe and Brede (in the former Reikiavik is situated), and 
et that no other portions of the shores of Iceland are 
wholly exempt from it; neither do these bays ever 
freeze over. It seems probable that the Gulf Stream 
strikes most directly upon this part of the island. A cable 
could be landed in Faxe ‘Bay with ease and security, and 
—- to the south and west of Reikiavik.” This 

uplication of testimony, from such men as Sir Leopold 
McClintock and Allen Young, will probably be deemed con- 
clusive upon this part of the subject. 

What the experience of the Fox was at Greenland we 
have not yet learnt in detail.. We believe we are right, 
however, in saying that she did not explore the east coast 
at all, owing to the extraordinary amount of ice which 
beset it at the time she was off it, ‘This same ice, after 
being blown southward to the cape (Cape Farewell) by 
northerly winds, was driven northward again, along the 
west coast by southerly winds (aided of course by the 
Arctic current), and there for a long time baffled the little 
Fox despite all her cunning, When she at length 
succeeded in reaching a port some distance north of 
Julianshaab—the port of Frederickshaab, we believe, she 
got wind-bound there for a considerable period; so that 
most of her time was expended in tedious idleness. If we 
are rightly informed, however, Captain Young and his 
companions eventually succeeded in ascertaining that at 
least one fiord on the south-west coast of Greenland, was 
well formed by nature to receive a cable, and protect it 
from injury. It was reported that others even better 
existed, But even if the Fox 


mentioning 1,000 fathoms as the probable maximum depth | had failed in this respect, the Bulldog was successful. “I 


between 


Iceland, he said the soundings taken by himself showed | 


1,540 fathoms as the greatest depth of water between 


Iceland and Greenland, and conjectured that the bottom of 
the sea gradually descends to that depth from Iceland, and 


then as gradually ascends to the Greenland coast. He 
further gave 2,090 fathoms as the deepest water obtained 
by him between Greenland and Labrador. 

ints the Government survey has confirmed Colonel 
haffner’s statements. The 


were taken at very short intervals, found that the greatest 


depth between Scotland and Iceland was about 700 fathoms 
—the greatest between Iceland and Greenland, 1,572 
fathoms—and the greatest between Greenland and Labrador, 
2,032 fathoms. It was also found that these maximum 
depths were gradually approached from the opposite coasts. 
We think it due to Colonel Shaffner—of whom, as he is an | 
American, some cautious capitalists at home have been a | 
little suspicious, perhaps,—to point out the complete 
corroboration which his representations as to the soundings 
have thus officially received. We need hardly add that on 
the score of depth of water the North Atlantic project has 
nothing to apprehend. The deepest water is shallower by 
some hundreds of fathoms than that in which the direct 
Atlantic cable was laid. We do not know that the gradual 
slope of the bottom is, after all that has been said and 
written, an indispensable requisite to success in the deposit 
of the cable, It is, however, unquestionably favourable to 
success, and so far the character of the bottom on the north- 
about route is a subject of congratulation. It should be 
stated, however, that the Bulldog’s soundings did not show 
a uniformly good result in this respect. On a near approach 
to the Greenland shore a very sudden change was ex- 
perienced. “We passed,” says Sir Leopold McClintock, 
“from a depth of 806 fathoms to 228 fathoms in a distance 





On all these | 








of 3} miles.” He also states that between Iceland and 


cotland and the {Faroe Islands and thence to/| /eft Indian Harbour,” says Captain McClintock, “on the 


17th of September, much disappointed at not having heard 
of the Fox [which was so mach delayed at Greenland that 
she was unable to proceed to the Labrador coast], and 
being desirous of ascertaining where the cables were to be 
landed in Greenland, in order to c deep sea soundin 

into those positions, I determined to visit Julianshaab. 
Additional soundings and specimens of the bottom were 
obtained when recrossing to Greenland, and Julianshaab 


ulldog, whose soundings | Was reached on the 29th of September. No information 


could be obtained there respecting the Fox. The season 
was very remarkable for the great quantity of ice which 
encumbered the shores, and had hitherto prevented vessels 
from approaching Julianshaab; in fact, so much ice had 
not been known for nearly 30 years.” On this second visit to 
Greenland Sir Leopold learnt that a large fiord called 
Tessermiut, south of Nennortalik, was a suitable place to 
receive the cable. He also satisfied himself that a cable 
might be well protected by being placed in a natural fis- 
sure of a cliff and either guarded by chains or built in 
with cemented stone. The Tessermiut fiord seems to us 
admirably adapted for the purpose, because there are good 
anchorages near, so that vessels with the Iceland and 
Labrador cables respectively on board might choose their 
own time and weather for starting on their passages 
across. 


The least satisfactory information gained by these ex- 
peditions—or rather 7d the Bulldog expedition only—is 
that which relates to the coast of Labrador, although is 
was upon this coast that the most arduous and extensive 
surveying operations were performed. In the short time 
that the Bulldog remained at Hamilton’s Inlet (a period of 
one week only) the whole length of it—no less than 118 
miles—was explored, and a chart of it made, by Mr. J. W. 
Reed, Master, R.N., to whom, under Sir Leopold McClintock 
the surveying duties of the expedition were entrusted. 


Greenland “the soundings generally were very irregular.” | This chart shows that the deep mid-channel, which was 
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reported to Colonel Shaffner, does not exist; and, Sir 
Leopold McClintock evidently considers Hamilton’s Inlet 
an unsuitable place for the Americanend of the cable. He 
recommends, however, a further exploration: “a perfect 
survey is requisite,” he — “and may show that the 
shoal water and reefs of rocks which appear so intricate to 
us at present can be avoided.” Such a survey, if extended a 
few leagues to the north of the Inlet, would in all pro- 
bability bring to light some channel or fiord which would 
answer the purpose perfectly well. Certainly it is scarcely 
conceivable that, after the successes of the explorations at 
Iceland and Greenland, the last shore—the Labrador coast 
—shoald present any serious difficulty. 





DISTRIBUTION OF MATERIAL IN IRON STEAMERS. 


It may be taken as a recognised fact that in no branch of 
mechanics are consideration and combination more called 
for than in the construction of ships, and more especially 
of steamships. The compiication of their various parts, 
the numberless incidents and casualties to which they are 
liable, and the variety of requirements expected from them, 
render necessary the application of sound theory, combined 
with extended practice, And yet, until within the last 
few years, the construction of our commercial vessels had 
been left almost entirely in the hands of men of unculti- 
vated minds—men incapable of analysing, collating, and 
registering facts, and deducing theories from them. Not- 
withstanding the rapid improvement in almost every other 
branch of mechanics within the present century, it will be 
scarcely credited by persons not conversant with the con- 
struction of steam vessels, how small has been the advance- 
ment in naval architecture, as far as relates to the dispo- 
sition of the materials which compose the fabric of the 
hulk, whereby alone strength and rigidity of the parts 
can be obtained. It is obvious that the strength of the 
hulk consists not so much in the guantity of iron used in 
its construction as in the quality of that iron, its dispo- 
sition, connection, and the security of its several parts, 
and that the strength of a ship or any other structure—let 
its principle of construction be what it may—can never 
exceed that of its weakest parts, and consequently that 
partial strength can only produce general weakness. 

In articles in ‘THE ENGINEER (on the progress of steam 
navigation), the weakness of ocean steamers has been 

enerally noticed, and the disastrous accidents to the 
yal Charter, Indian, and other vessels, adduced as proofs 

of the insufficiency of strength of iron ships generally. A 
few principles were there stated, and suggestions made, 
for giving additional strength to vessels, But the subject 
is one of such importance —it may almost be said national 
importance—that the causes of weakness in our sea-going 
steamers require the most earnest investigation, more 
especially as our builders, year after year, increase the pro- 
portion of length to breadth, it being now an axiom with 
them that, to get speed, length must f. given. It has been 
often remarked, and truly so, that while Lloyd’s rules have 
compelled builders to increase the weight of iron in the 
hulls of vessels greatly beyond what was considered neces- 
sary in order to secure adequate strength in the earlier 
stages of iron-shipbuilding, the directions they have 
iven with regard to quality and distribution have 

n meagre in the extreme; and while they have 
compelled builders to increase the scantling of frames, 
deepen floors, increase thickness of skin-plating, and add 
immense transverse strength by increasing the number of 
watertight bulkheads, they have paid little attention to 
keelsons too shallow to give adequate strength to the 
bottom of the vessel, and these often wanting in conti- 
nuity under the engines and boilers ; and they seem to have 
overlooked the fact that thoroughly good midway stringers 
are requisite to stiffen the sides and strengthen the ship 
longitudinally. It must strike the most casual observer of 
iron steamers that the transverse strength of the hulk is 
greatly, indeed ridiculously, in excess of the longitudinal 
strength, and it is almost a matter of surprise that accidents 
do nut oftener occur to sharp ocean steamers even in a sea- 
way, when the deficient fore and aft strength be considered 
in conjunction with the facts of the great weight of engines, 
boilers, &c., in the centre of the vessel, the small buoyanc 
under the long, heavy ends, and the great strain to whic 
the hull is subjected under impulses from all directions. 

The greatest source of strength in a sailing vessel is 
almost wholly wanting in steamers, as the engire arrange- 
ment prevents the lower deck being carried through the 
engine-room, and on the upper deck, particularly in paddle- 
wheel vessels, the greater part of the deck is cut away, 
the deck-ties, longitudinal stringers, &c., stopped for the 
engine-room, sky-light, companions, ventilating hatches, 
&c.; and, to make matters worse, the sheer streakes are 
cut to allow the headstock paddle-beams, &c., to pass 
through the sides, thus weakening the ship in a vital part; 
and if we add to these sources of weakness in long 
steamers, the one that in many instances the gu.wale 
stringer is cut at intervals of about four feet in order to 
allow the — tree stanchions to run through, that they 
may be bolted to the sides, it becomes self-evident that 
should the vessel be so situated as to bear only upon the 
centre of her length, her chances of holding together are 
reduced to a minimum. 

Although sharing in many of the defects of the modern 
system of construction, the more recently built vessels of 
the Peninsular and Oriental Steam Navigation Company 
are among the strongest vessels afloat, and much of their 
mode of construction is worthy of general adoption. For 
instance, the kind of keel and keelson they adopt. It is 
composed of plates, angle-iron, and bar-iron, arranged as 
follows—say, for a steamer of about 2,000 tons burthen :— 
Firstly, a vertical plate runs right fore and aft the vessel, 
in depth from 3 ft. to 4ft. from the bottom of the keel to 
top of the floors, and the side bars of keel, about 10 in. deep 
and 1} in. thick, ran parallel with this plate, as do 
the garboard streake-plates, and these five pieces of iron, 
viz., the two garboard plates, the two side bars, and the 
vertical plate, are rivetted through and through, forming an 
admirable keel and keelson. This vertical keelson-plate is 
attached to the reverse angle-irons on tops of floors by a 
fore and aft plate, worked so as to fit the tops of them with 


accuracy, and the connection of the two plates consists of 
fore and aft angle-irons of about 4 x 4 x 4; the vertical 
plate is also fastened to the floors at the middle line (which, 
as will be seen, do not run through it, but stop at the 
centre of the vessel) by short pieces of angle-iron. This 
plan of girder is one of the best extant for strengthening 
the steamer longitudinally ; by its use the keelson may be 
made of considerable depth (and without much detracting 
from the capacity), a point of the highest importance, as 
we all know that the strength of a girder increases as the 
square of the depth. a 

Under the idea of taking as little as possible from the 
carrying properties of the ship, the usual form of keelson, 
those placed on top of the floors, are commonly constructed 
of insufficient depth, and thus give far too little fore and 
aft strength. One great advantage of the form of keelson 
just described is, that it may be carried through the engine- 
room unbroken without interfering with the arrangement 
of the engines and boilers. The Peninsular Company’s ships 
have the sheer streake doubled, thereby giving strength at 
a part eminently requiring consideration. As it is here a 
break would most probably commence in case of accident, 
this streake is carried up some distance above the ganwale; 
and the distance between gunwale and top of sheer streake 
is filled up with solid teak waterway and sperketting, about 
18 in. in width, placed on the waterway plate (there is in 
addition an inner waterway-plate, placed about 6 in. from 
the outer one) through which the stanchions for the sup- 
port of the bulwarks run, thus obviating the necessity of 
cutting the gunwale-plate in order that the stanchions 
may be bolted to the sides of the wr The sides of a 
ship can only retain their due strength in proportion to 
their ability to resist torsion. The kind of stringer used 
by this company to stiffen the sides of their vessels is of 
good form, and is composed of two plates, one placed flat 
against the reverse frames at the height of the lower deck, 
and attached to another placed at right angles to it by an 
angle; and this second plate is also rivetted to the lower- 
deck beams. This stringer is continued the whole length 
of the vessel, passing through the bulkheads, there made 
watertight, and through the engine compartment. 

The E. and O. Company, however, scarcely so happy 
in their plan of construction at the ends of their steamers, 
elaborating breast-hooks, crutches, and high floors to so 

reat an extent that their ships are almost a solid mass of 
iron; and as the ends have but little displacement under 
them, undue strain is thrown upon the body of the vessel, 
and the structure generally is weakened by injudicious 
disposition of the weight. 

t may be remarked that the quantity of iron usually 
used in the hulks of steamers, if pas distributed and 
of better quality, would be found to be amply sufficient. 

e should also suggest a considerably wider spacing of 
frames fore and abaft the engine-room, and at these parts 
of the vessel fewer floors, crutches, &c.; and that this 
surplus iron be used in giving reater stiffness to the sides 
by means of thoroughly g stringers. The diagonal 
deck ties, which now, when a thrust comes upon them, 
sink between the beams, ig be widened with great 
advantage ; and the admirable plan occasionally used of 
plating the deck of the engine (as far as is consistent with 
their arrangement) is worthy of adoption for all anrqrng 
steamers. Ifthe engines cannot conveniently be so place 
as to permit a fore and aft bulkhead in middle line, great 
strength might be given if, when the coal bunkers are 
sient at the sides of the engine-room, they were made 
equal in strength to the ordinary thwartship bulkheads by 
fastening them securely to the bottom and overhead; it 
would be, of course, expedient to carry these coal-bunker 
bulkheads some distance beyond the engine compartment ; 
and, lastly, if the iron in the sister keelson were added to 
that used in the bilge keelson, and this strong girder were 
placed on the tops of the floors at the turn of the bilge, far 
greater strength would be obtained with but little more 
encroachment on the vessel’s capacity. 

Space will not admit our going more fully into this sub- 
ject; but enough has been said, we think, to prove that 
great defects exist in our present system of constructing 
steam vessels, and after describing several of the plans 
adopted for giving strength, in undoubtedly the finest fleet 
of steam-vessels the world has yet seen, we have en- 
deavoured to make some practical suggestions for still 
further improvement. 
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A Rudimentary Treatise on Clocks and Watches, and Bells ; with 

a Full Account of the Westminster Clock and Bells. By 

Epmunp Beckett Denison, M.A., QC. Fourth Edition. 

Re-written and Enlarged. London: John Weale, 59, High 

Holborn. 1860. 

To fail to notice this work in our columns would be to 
by one of the raciest semi-scientific volumes ever 
penned, as those readers who know Mr. Denison’s peculiar 
abilities will readily believe. On any topic whatever 
which he may undertake to discuss—whether it be Gothic 
Architecture, Patent Law, or Church Styles, or, as here, 
Clocks and Bells—Mr. Denison is sure to be acute, clever, 
and provoking; but with the great Time-tower of West- 
minster for a theme it would have been impossible for him 
to do other than display his best powers. He knows all 
about it ; he is responsible for very much concerning it ; he 
has been freely criticised in respect of it; and it has occa- 
sioned him no small amount of hostility in certain high 
quarters. The Westminster clock and bells are, therefore, 
precisely the things for him to strike and ring upon 
effectively, and he certainly does strike and ring with a 
vengeance! Just as in Bailey’s “ Festus” there is poetry 
enough, as Mr. Tennyson says, to set up fifty poets; so in 
Mr. Denison’s book there is assertion enough, and severity 
enough, and sarcasm enough, to set up fifty critics, 

This is not, as the title-page seems erroneously to imply, 
a fourth edition of the “ Rudimentary Treatise ” published 
by Mr. Weale in 1850. ‘That treatise has undergone 





some curious transitions in its progress to the state in 
which we now see it. The next forms in which it appeared 
were those of an article in the Encylopedia Britannica, and 





of a small volume published by Messrs. Black, in 1855, the 
volume being a reprint of 


e article. In these issues it 





was a sort of abridged edition of the “ Rudimentary 
Treatise,” but comprised such new matter as had arisen in 
the five years that had elapsed since its first appearance, 
during which period the Great Exhibition of 1851 took 
place. In 1857 a third edition, so to speak, of the book 
was put forth by Messrs. Black, under the title Clocks and 
Locks, the volume comprising the article “ Locks” from 
the Encyclopedia Britannica, and an account of the West- 
minster clock carried up to the end of 1856. Therefore, 
_—— no second or third editions have ever appeared in 
Mr. Weale’s series, this is, in a certain loose sense, the 
fourth edition of the work that has been issued within ten 
years. Whether it is fair to the purchasing public to 
announce the present volume as a fourth edition of the 
“Rudimentary Treatise,” under the circumstances, we 
gravely doubt; and we likewise doubt—if that is not too 
mild an expression to use—whether “ Rudimentary Treatise”’ 
is not an altogether false designation for a volume into 
which a large amount of personal vindication and attack 
has been introduced. Let the reader cOnceive of a student 
of the rudiments of the clock-making art stumbling upon a 
passage like the following, for example. The author, after 
giving the history of the Westminster clock up to the 
present time, goes on to say :— 

What further vicissitudes it may have to go through I cannot = 
tend to guess, save as the future may be divined from the past. Too 
many people have had to be disappointed, defeated, and exposed in 
getting it there for its existence to be easily forgiven, or for any of 
its occasional failures, such as all machines are liable to, not to be 
magnified into radical defects, if possible. Among them are persons 
who evidently understand how to ‘‘ make things pleasant both with 
Government Boards, and with that sub-editor of the Times, who, in 
the spirit of an Irishman paying off a grudge, with a rifle behind a 
hedge, tried to ruin Mr. Dent last year,” &c 

Passages animated with a spirit similar to that which 
here displays itself are very frequent in the volume, although 
we are utterly unable to conjecture what they have to Go 
with the rudiments of any other art than that of literary 
warfare—and that of a not very lofty order. 

But although the volume includes very much more than 
is bargained for on the title-page, it nevertheless does 
contain a large mass of excellent rudimentary information 
upon clocks, watches, and bells. It stands, in fact, and 
deserves to stand, as the very foremost work on these 
subjects accessible to the public. Starting with an ex- 
position of the several “ Times” involved in chronometric 
instruments—siderial, solar, and mean—the author pro- 
ceeds to expound the principles and construction of sun- 
dials, water and sand clocks, pendulams of various kinds, 
escapements, going parts of clocks, maintaining powers, 
electrical clocks, musical clocks, turret clocks, quarter bells, 
dials, train remontoires, the Westminster clock, the teeth 
of wheels, watches, and chronometers, compensation 
balances, and watch escapements, After all this—every 
division of which is subdivided into many parts—comes the 
history of the Westminster clock, and articles on the 
Westminster bells, bells in general, and bell-hanging. 
There is so much vigour and clearness in Mr, Denison’s 
style that these various subjects, all of which are fully 
discussed, are made quite charming to the reader, notwith- 
standing the usual dryness of clock-making, watch-making, 
and Gecubien details. 

It is wholly unnecessary, of coarse, for us to enter here 
into the general treatment which these subjects have received 
at the hands of Mr. Denison. We cannot, however, in 
justice fail to say that he has in many places furnished 
admirable models of composition which writers upon me- 
chanism and manufactures may imitate with advantage. 
It is but seldom that we meet with an author capable of 
saying the right thing in the right way when describing 
complicated mechanism, but the power to do this isa faculty 
which Mr. Denison undoubtedly possesses. 

We shall not enter upon that embittered Westminster 
controversy which Mr. Denison here pursues with so mach 
vehemence. It has for a long time been narrowed down to 
personalities for which we have no liking. Mr. Cowper, 
the Chief Commissioner of Public Works, if he can spare 
time to read the book, will discover that he is not by an 
means the honourable and able man that he professes—if 
Mr. Denison be right. We should also have to blush for 
several eminent tradesmen if we credited all that that 
learned gentleman says of them. But—fortunately for 
their names and fames—the author’s venom bears with it 
its own antidote. He isin all things too vindictive, too 
merciless, for his words ever to be accepted as the pure, 
impersonal truth. Every reader of his volume must feel 
that, notwithstanding his title-page, the true, unvarnished, 
untortured history of the Westminster clock and bells has 
yet to be written. 

We hope, however, that this book of Mr. Denison’s will 
act as a stimulus to the watch-making, clock-making, and, 
we may fitly add, bell-making trades of this country. In 
each of these trades there has been too much exclusiveness, 
and too little progress manifested. They have advanced 
so slowly that men are beginning to ask whether it would 
not be desirable to get engineers to take their businesses in 
hand, and infuse into them some of that life and vigour 
which has raised the profession that we have the honour 
and the pleasure of representing to so great an eminence. 
We are not anxious to see this done. There is abundant 
occupation in the world for our brethren without puttin 
them to work at the nicer manufactures. There are broa 
rivers to be bridged, huge hills to be tunnelled, deep seas 
to be telegraphed through, huge and multitudinous ma- 
chines to create, unpeopled lands to penetrate, uncivilised 
races to be lifted to new levels, by their great and ever- 
growing agency. But even engineers themselves want 
watches, and clocks, and bells too, cheaply and perfectly 
made, and if the sluggish trades now entrusted with the 
furnishing of these things fail to produce them, they may 
be sure that the “men of progress”—as engineers have 
been emphatically called—will themselves set about their 
production, and most certainly will not fail of success in 
the undertaking. We say these things with no disposition 
to ignore the active labours of those few men in each of 
the trades mentioned who do exert themselves to improve 
and advance their art—we would give them due honour 
—but, we repeat, the trades in question are, as a rule, 
sluggish, antiquated, even obstructive, and reformation 
must come ; if not from within, then from without. 
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THE PATENT JOURNAL. 


(Condensed from the Journal of the Commissioners of Patenis. ) 





Grants of Provisional Protection for Six Months. 


2402. Jonn ApaMs Kxtent, Symond's-inn, Chancery-lane, London, “ A new 
or improved mode of inflating air-mattresses and air-cushions."—A com- 
munieation from John Mellier, St. Chamond (Loire), France.—Petition re- 


October, 

2540. ALBXANDRE ‘Deaix, Place ette, Paris, “‘A new or improved 

sounding a jicable to all musical instruments having key- 
a etition Teco’ 18th October, I 

2593. WikLAM [RowLanp Taylor, —~\. Oxford, “ Improvements 

in rifle belts.” — Petition recorded 24th October, 1860. 

2500. Ep@ark Brerrit, King William-street, London, “ bl =~ in the 
mode of packing bottles.”"—Petition recorded 25th October, 1860. 

2632. Joun AsuBy, Croydon, Surrey, “I for clean- 
ing grain before grinding, — in dressing the same ‘fier ‘being ground.”— 
Petition recorded 27th October, 1 

2640, THomas NEAL, St. John-strect, “Smithfield, London, ‘‘ Improvements in 
grinding mills.” 

2644. ALFRED Vincent Newton, Chancery-lane, London, “‘An improved 
as machine.”—A communication from George Morton Ramsay, New 

York, U.S.—Petitions r@orded 29th October, 1860. 

2654. WILLIAM EpwakD Newrox, Chancery- ‘ave, London, ” Imquevenents 
in the production of alumina and salts of —A 
from Mr. Louis Le Chatelier, Paris. 

2656. Joun Hexry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in rotatory engines.”"—A communication from Edward Scheutz, Stockholm, 
Sweden. 








2658. THOMAS TRIBE, Princes-square, Kennington, Surrey, \“‘ Improvements | 


in ships’ berths, bedsteads, and sofas.”—Petitions recorded 30th October, 


1860. | 
2660. WiLL1AM BULL, Great George-street, Westminster, ‘‘ Improvements in 


the permanent way of railways and in connection therewith.”— Pctition 
recorded 31st October, 1860. 
2681. HenRY WILLIAMSON, jun., Coventry, Warwickshire, ‘ Improvements in 
silver watch cases. 
2632, WILLIAM CLARK, Chancery-lane, London, “Improvements in steam 
enerators.”—A communication from M. Pierre Frangois Joly, Boulevart 
t. Martin, Paris. 
2683. JosepH Jepson Oppy Taytor, Mark-lane, London, ‘ An improvement 
in the separation of silex and silicious and other matters from steel.” 
2635, Baas Hamitton, Royal Exchange, London, “Improvements in 


2687. rowan ARCHIBALD BroomMAN, Fleet- bay London, ad Improvements 
in machinery for felting threads and oth —A_ 
communication from Ferdinand Raphael > elles sy Paris. 

2689. Witu1amM Epwarp Newton, Chancery-lane, London, ‘An improved 
ment in preparing compounds of india-rubber, gutta-percha, and allie 








gums.”—A cor from Rudolph Franz Heinrich Havemann, New 
Brunswick, New Jersey, U.S. — Petitions recorded 2nd November, 1860. 
2692. GEORGE Roperts, ¢ haw, near M = Improvements i in the 











construction of steam’ boilers, and in the flues connected therewith.” 

2693. Witt1aM DurHAM, Loanhead, Midlothian, N.B., ‘‘ Improvements in 
preparing materials for the manufacture of aper.” 

2695. SAMUEL Wess, Thomas Timmins, and Rospert Broveu, Birminghem, 
Wn or improved machinery for the manufacture of nails, spikes, and 
staples.” 

2697. GEORGE SHILLIBEER, City-road, and GrorcE GiLEs, Fenchurch-build- 
Sa “Improvements in the construction of omnibuses or other 
vehicles.” 

2699. THomas WRIGLEY, Bridge Hall Mills, near Bury, Lancashire, “‘Im- 
provements in apparatus for filtering water and other liquids.” 

2700. GrorcE Hinton, Oldbury, Worcestershire, ‘Improvements in the 
manufacture of iron, steel-iron, and steel from certain waste products, and 
in the machinery or apparatus to be employed in such manufacture, which 
by aeeal are also applicable to the re-melting of large lumps ‘of iron 


r steel. 
2701. —— Epwarps, Birmingham, “‘ Improvements in fire screens or 
guar 


2702. Perer SPENCE, Newton-heath, near Manchester, ‘‘ Improvements in 
separating copper from its ores.” 

2703. JoserH Mitcueut, Keighley, Yorkshire, ‘Improvements in the 
manufacture of cast-iron pipes, tubes, rollers, and similar work.”— 
Petitions recorded 38rd November, 1860. 

2704. Sir Perer FAtRBAIRN and Ropert NEWTON, Leeds, Yorkshire, “‘ Im- 
a. machinery for heckling flax and hemp.” 

WituiaM LanosHaw, Egerton, near Bolton, Lancashire, ‘‘ Improve- 
ments in the means or method of polishing or finishing yarns or threads.” 
2706. Grorer Davis, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements 
in travelling bags.”—A communication from Messrs. Keller and Co., 
07. E. Freeman Prentiss, Philadelphia, U.S., “Improvements in the 
combination of chemical materials forming a mordant for dying wool and 
woollen goods.” 

2700. JOHN LANCASTER, Garden-farm, Dunmurry, Belfast, “‘ An improved 
mowing and reaping machine. 

2710. Joun Ruwiey, Stagshaw, Northumberland, Presa a in reaping 
and mowing machines.” 

2711. James WessTer, Birmingham, in obtaini as 
(mainly oxygen) for improving crcl tet, and for other purposes, also 
for utilising the p 

2712. BENJAMIN SEED, Great Horton- ty ‘Bradford, Yorkshire, “ Improve- 
ments in apparatus used in the treatment of soap suds or other saponaceous 
or oily matters, which apr is also applicable in the treatment of other 
matters.” — Petitions recorded 5th November, 1860. 

2716. Joun Froeeatt, jun., Lenton, Nottinghamshire, “ An improvement in 
apparatus for burning = 

2720. WILLIAM Pzakcs, Poole, Dorset, and EDwaRD | BowLrs, Little Canford, 
‘* Improvements in apparatus for ploughing 1s Jand.” 

7 et THorNTON, Wardington, Ox * Imp’ ts in sheds 

for sheep. 

2726. Etias Hows, jun., Oxford-street, London, “ Improvements in projec- 
tiles."—A communication from John Webster ‘Cochran, New York. 

2728. James Hieoins and THOMAS SCHOFIELD WaitworTH, Salford, Lanca- 
shire, ‘‘ Improvements in machinery or apparatus for preparing cotton and 
Cg fibrous materials for spinnivg.”—/etitions recorded 6th November, 














ose Wnuax Cooke, Charing-cross, London, “ Improvements in ventila- 
ting.” 

2735. Joun Cuark, Strand, London, “ ee gy in outside shop-lights.” 

2736. Wittiam Kircnen Hyves, Liverpool, ** a in steam engines 

apd boilers, and in the mode or method of forming or shaping sheets or 
pote tes of metal for certain parts of the same.” 

2737. Josep and EpMUND Ratciirr, Birmingham, “Certain improvements 
in lamps for | ighting vestibules, halls, or other like places.” 

2738. Rozsrt Dresskt and FERDINAND LevestamM, New Oxford-street, 
London, “ Improvements in stoves.” 

a By JON Cuurcu, Boxworth, Cambridgeshire, ‘A brick and tile ma- 
a ” 

2740. RICHARD ARCHIBALD BROOMAN, Fleet-sireet, London, ‘‘ Improvements 
. a and fluid meters.”—A communication from Louis Constant Uhler, 

‘aris 

2741. Sauce. Fox, , near Sheffield, ‘‘ Improvements in furnaces used 
in melting steel and other metals where crucibles or pots are employed.” 

2742, ANGELO JAMES SEDLEY, Regent-street, London, ‘‘ Improvements in 
chairs, sofas, and other articles of furniture, used to sit or recline upon.” 

2743. WiLLiIaM EpwakD Newton, Chancery-lane, London, “‘ Improved ap- 
—— for obtaining pire. power from air.”—A communication from 

eorge Marshall, New York, U.S. 

2744, Isa1au Maten and Epwarp Hatt, Ashton- -undcr-Lyne, Lancashire, 
“ Improvements in slide valves for steam engines.” 

2745. ALFRED VINCENT NEWTON, Chancery- -lane, London, “An improved 
mode of, and apparatus for sewing.”—A communication from illiam 
Cleveland Hicks, boston, U.S.— Petitions recorded 7th November, 1860. 

2747. Francois CHARLES Hussoy, Paris, ‘‘ Improvements in power-looms.” 

2749. Henry Joun Distin, Great Newport-street, Leicester-square, and 
Aveustus Henry Siepe, ’Baker-street, Portman-square, London, “ Im- 
provements in instruments for determining the movement of musical com- 
positions, and which are also applicable for other al 
2751. JOHN ROLLINsON, Pensnett, and WILLIAM outimacer, Brierly-hill, 
Staffordshire, ~ Ani ri ts in working the brakes of 





P to 
_Winding engines.” 7 

2752. Thomas PETER BENNETT, Gilnow-mills, Bolton-le-Moors, Lancashire, 
“ Certain improvements in or ‘applicable to mules for spinning. 

2753. FRANCIS PRESTON, Manchester, and Thomas Kennepy, Kilmarnock, 
_ Ayrshire, N.B., “I its in jectiles for fire-arms and ordnance. 4 
2754. Groce Simpson, Glazgow, Lanarkshire, N.B., “Improvements in 
pumps.” 

2755. James GILLIEs, , Glasgow, Lanarkshire, N 
for steam engines.” 

2756, Joun AlTKEN, Dalry, Ayrshire, N.B., “Improvements in clocks.” 

2757. ALFRED VINCENT NEwTon, Chancery- ‘lane, don, ** Improvements in 
the construction of sewing machines.”—A communication from William 
Cleveland Hicks, Boston, 

2578. Epwarp WEsTHEaD, Manchester, “Improvements in boiling or evapo- 
rating tom hy saline ine solutions, or other liquid substance.” — Petitions recorded 
8th Noven 

2761. James 1. Sheffield, Yorkshire, ‘‘ Improvements in tents, 
we on parasols al yt 2 iy nufacturing .= 

» also mac! man 
thereof.”—Petition recorded 9th November, 1368. 





“ Improvements in valves 





2763. ba ae SPENCE, Chancery-lane, London, “‘ Improvements in breech- 
loading fire-arms.’’—A communication from Edward Maynard, Washington, 
Columbia, U.S. 

765. Fortusk Trovuve, Rue du Bouloi, Paris, “‘ A system of publicity called 
. = agenda,” otherwise an illustrated general cabinet and pocket 
agen 

o76r Joun GLEx, Suge lsnetatin, N.B., = Improvements in machi- 

r engraving or pr ited surfaces.” — 
Puliocs recorded ¥ 10th November, 1860. ee re 

2769. Joux Tomas Prppgr, Murray-street, New North-road, Hoxton, 
London, ‘A machine for the preservation of life in case of fire in dwelling 
houses and other buildings.” — Petition recorded 12h Ni 

27738. Jous Woop, Manchester, *‘ Improvements in threading needles for 
embroidering machines, and also an improved method of working the 


same. 

2775. MARC ANTOINE FRANCOIS MeEnnons, Rue de I’Echiquier, Paris, “‘ An 
improved manufacture of coverings for the head.”— A communication from 
care Victor Roger, Crouy-sur-Oureg, department de Seine et Marne, 

rance 
2777. Matniev Louis Henrionnet and Leorotp Ocrave Bosuiguer, Rue de 
l’Echiquier, Paris, “ Improvements in the treatment of fossil, and other 
mineral phosphates of lime.” 
. Josuua Wituiams, St. Anne’s-strect, Salisbury, Wiltshire, “ An im- 
proved method of obtaining and appl ing’ motive power. 

2781. Witt1aM Roperts, Millwall, Poplar, ** Im rovements in pumps.” 

2783. ne nay JUCKES, Newgate-street, London, ‘Improvements in stoves and 
fire-places.” 

2785. AxpRE Derore and Vira Dupovy, Paris, ‘‘ An improved method and 
apparatus for bleaching all descriptions of vegetable textile fabrics and 
yarns.”— Petitions recorded 13th November, 1860. 

2787. WituiaM Brooges, Chancery-lane, London, “‘ Improvements in means 
or apparatus employed in weaving.”—A communication from Julius 
Poeddinghaus, Elberfeld, Prussia. 

2789. RICHARD FURNIVAL, Manchester, ‘‘ Improvements in machinery or 
apparatus for cutting paper, textile fabrics, and other articles or materials.” 
2791. Wi.u1aAmM Roperrtson, Manchester, and JoHN MUIR HETHERINGTON, 
Vulcan Works, Manchester, ‘ ‘Certain improvements in mules for spin- 

ning.” 

2793. THEOPHILUS ALE&XANDER BLAKELY, Holywood, County Down, “An 
improved method of iner easing the Sica of i. and wrought-iron.” 

2795. Samus. Line, Heywood, L in apparatus for 
lubricating steam engines.” 

2797. Joun Fry Reeves Walpole-street, onan Middlesex, ‘‘ Improve- 
ments in the manufacture of paper.”—Petitions recorded 14th November, 
1860. 








Invention protected for Six fiat t the Deposit of a Complete 


2835. Henry Forp, Birmingham, “ Improvements in coating or enamelling 
aper, pasteboard, cardboard, cloth, silk, and other similar fabrics.”— 
Depositel and recorded 19th November, 1860, 





Patents on which the Stamp Duty of £50 has been Paid. 
- * ao MELVIN, Glasgow, Lanarkshire, N.B.— Dated 19th November, 


1, and CHARLES Mansy, Great George-street, 

Westminster.—Dated 2nd “ber, 1 

2930. Water MCFARLANE, Glasgow, Lanarkshire, N.B. — Dated 23rd 
November, 1857. 

2045. ANTOINE MARTIN and JEAN Martix, Trieste, Austria.—Dated 25th 
November, 1857. 

2929, SAMUEL Tier, greater Victoria-street, Manchester.— Dated 
23rd November, 1 

2939. WILLIAM boca, Newgate-street, London.—Dated 24th November, 


1857. 

2958. SAMUEL Bartow Wricut and Henry THOMAS GREEN, Rugby.—Dated 
27th November, 1857. 

2950. WILLIAM BLINKHORN, Sutton, near St. Helen’s, Lancashire.—Dated 
26th November, 1857. 


Patents on which the Stamp Dui Duty of £100 has been Paid. 
2737. SamvugL CUNLIFFE Lister, Manningham, Bradford, Yorkshire.—Dated 
24th November, 1853. 
2745. WituiaM Legion Brook and CHaries Brook, jun., Meltham-mills, 
near Huddersfield, Yorkshire.—Dated 25th November, 1853. 
2747, Joun HENRY "JOHNSON, Lincoln’s-inn-fields, London.—A communica- 
tion from George Wellman, Lowell, U.S. —Dated 25th November, 1853. 
2757. Jossru Stenson, Northampton.—Dated 26th November, 1853. 


tNotices to Proceed. 

1690. CHARLEs Tiot Jupkins, Ludgate-street, London, ‘‘ Improvements in 
sewing machines.”— Partly a communication from Joseph Wetherby 
Bartlett, Broadway, New York, U.S.— Petition recorded 1 13th July, 1860. 

1706. JEAN MECHIM, White Horse-road, Neg omy Surrey, ‘ “Improvements in 
pianos and organs.”—A communication from Frederick Stanislas W 

Chateauroux, Indre, 


rance. 

1710. Lewis Hops, Bisho: te-churehyard, London, “ Improvements in 
* knot-stitch’ sewing machines. Pend ig3! recorded 14th July, 1860. 

1721. Josep Trresaut, Whitechapel, Middl ts in the 
ornamentation of textile fabrics.” — Petition noone lok July, 1860, 

1726. James Fietcner, Accrington, Lancashire, “ Improvements in machi- 
nery or apparatus for regulating the supply and discharge of fluids to steam 
boilers, pipes, and other vessels, and for cleansing or cleaning the same.” 
— Petition recorded 17th July, 1860. 

1737. Prosper VERDAT DU TREMBLEY and ANDRE Drsinz MARTIN, Rouen, 
France, ‘‘ Improvements in brake apparatus suited for railway carriages 
and for other pur; Nad 

1739. Tuomas GRay, Bride-lane, London, “‘ Imp ts in the fact 
of flock, such as is employed for Seckine paper-hangings, and for other 
purposes.” —Petitions recorded 18th July, 1860. 

1749. Isaac Noau Davis, Brentford, Middlesex, * ‘Producing spirit from 
rice, maize, barley, or other grain.” —A communication from A. E. 


2995. Joseru FRANCIS, 1] 








ipoche, en, France 
1754. Joun Saxsy, Brighton, ‘‘Improvewents in apparatus for, and in the 
mode or method of, working and governing railway points and signals.” — 
Petitions recorded Loth July, 1860. 


=a 


or improvements in the construction of boots and shoes.” —A communica- 
tion from Lyman : am, —— Plymouth, Massachusetts, 
U.S.—Petition recorded 1 Bik Septnde 

2326. Joun Pavencn, Therpel e, Old Trlr, near Manepecter, “Tm- 

be / stree nary roads, an carriages 

for ronning } a "— Petition recorded 26th September, 

2398. Witt1AM Epwarb Newton, Chancery-la 
in lamps for burning coal oils and other drocarbons containing 
an excess of carbon.”—A communication from Wines 
Sage, Hed U.S. oneendien tae 3rd October, 1860, 

2439. WiLtiaM RK, Chancery- London, “ Improvements in cleaning 

gutta-percha from ers, and in 





or separating traneous apparatus 
the same. ae communication rom Sean’ Ta Louis Bo a 
Sesest, and Louis Hamy, Calais, France.—Petition Rh r, 


2479. Erienne Josep Hanon, Paris, “‘ Peprovoments in the manufacture of 

By "—Petition recorded 1 th October, 1860. 

LFRED Vincent Newton, Chancery-lane, London, ‘ Improvements 
in lamps.”—A communication from Francis Bernard de Keravenan, New 
York, U.S.— Petition recorded 17th October, 1860, | 

2555. CHARLES Hoare, Allington, Di I in machi- 
nery for twisting and laying flax, hemp, and other” fibrous materiale 

2500, ante me, King Willinee: host, Ta London, ‘* I in th 

AR Brerrit m-s' ion, ** Improvements e 
mode of packing bottles.” aL Petition recorded 25th October, 1860. 

2656. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Im ements 

in rotatory engines.”—A communication from Edw ard Scheutz, im, 
Sweden.— Petition recorded = October, 1860. 

2663. Davin Joy, Mi ts in the vpioes of of steam ham- 
a ee are also applicable to other purposes.”— ion recorded 1st 

ovemoer 

2688. Wintiam CLARK, Chancery-lane, London, “ Improvements in steam 

aneaatone: "—A communication from Pierre Frangois Joly, “poulevard 
it. Martin, Paris. 

2687, RICHARD ARCEIBALD Brooman, Fleet-street, London, “ Improvements 
in machinery for felting threads and other filamentous substances.”—A 
communication from Ferdinand Raphael Tavernier, Paris.—Petitions re- 
corded 2nd November, 1860. 

2693. WiLiaM DURHAM, Loanhead, Midlothian, N. B.. ae imevevenents = 
preparing — for the manufacture of paper.” —Petitions recorded 3 








November, 
2717. Witla Hewitt, Birmingham, “ An improvement or improvements 
in whip holders or whip sockets.” — Petition recorded 6th November, 1860. 
2733. Winttam Coorg, Charing-cross —> “ Improvements in ventilat- 
ing.” —Jetition recorded Tth ‘November, 1 

2787. WittiaM Brookes, Chance: ry-lane, rn “ Improvements in means 
or apparatus employed in woning® —A communication from Julius 
Boeddinghaus, Elberfeld, Prussia.— Petition recorded 14th November, 1860. 





And notice is hereby given, that all pevrene having an interest in 
ing any one of such applications are at liberty to —f ager gd in writ a writing 
of their objections to such application, at the said ce of th 

sioners, within twenty-one days after ‘the date of the Gazette (und of the of the 
Journal) in which this notice is issued. 





List of Specifications Xf be the week ending 


956, 8d. ; 959, 10d. ; 00, 961, 7d. ; 962, 5d. ; 963, 10d.; 964, 3d. ; 
965, 8d. ; , bd. ; 967, 1 8. 3d. ; 968, 8d. 969, 7d. ; 970, Bd. ; O71; Od. ; 
972, 3d 5 973, 8d. ; 974, 1s, Ed. : 975, 3d. 976, 8d. ; 977, Gd. ; 978, 3d. ; 
979, 3d. ; 980, 6d. ; 981, 8d. ; 982, Bd. ; O83, Bd. ; 984, 11d. ; 985, 8d. ; 986, 
3d.} 987, 3d.'; 988, 1s. Od. ; 989, Bd. ; 900, 18. Ad.’; Ol, Ad ; O92, Bd. 5 
993, 3d. ; 904, Sd. } 005, 3d. ; 996, 8d. 5 697, Sd. ; 908, Sd. 990 

1000, ia, ; 1001, 10d. ; 1002, 9d, ; 1008, 9d. ; 1004, Od. ; 1005, 16d. ; 1006, 

1007; 9d. ;'1008, 6d. 





*.* Specifications will be forwarded by Mr. Bennet Woodcroft, Great Seal 
Patent Office, Southampton- buildings, London, on receipt by him of the 
amount of price an —- exceeding must be remitted by 
Post-office order, made le to him at the Post-office, High Holborn. 





ABSTRACTS OF SPECIFICATIONS, 


Fie Aiea Sa at Gon fan See eee eens fr Ge 
Engineer, at the Ofice of her Majesty's Commissioners of 





CLass io MOVERS, 


Including Mut 5 = and other Wind, and Water 
ills, Gearing, Bolen sae Fuses be 
1151. W. B. er, Manchester, ‘‘ Steam engines and boilers.” —Dated 9th 


May, V 
This invention cannot be described without ref to the drawing 


1155. R. B. Barman, Park-crescent, Stockwell, “‘ Applying steam or other 
expansive prime movers by — "and reaction Sor rotary motion and pro- 
pulsion.”—Dated 10th May, 

The novelty of this invention Seatiate in the intermittent, instead of con- 
tinuous, force of steam, or other ouppncive prime movers, by yy or 
action for rotary motion, and for jon for p n, without usual 
engines and propellers, 
a F. B. Docrine, Bbury- street, London, “‘ Governing and regulating the 

of marine engines ."—Dated llth May, 1860. v nid P 

The principal object of this invention is to regulate the speed of marine 
engines by hydrostatic ure, in such a manner that, as the vessel 
and rises, the screw will be so acted on as always to keep at the same 
or nearly 80, this being effected in the yn eA :—At the stern of the 
vessel, and near the bottom at the sides, are pipes or tubes commu- 
nicating with a cylinder open at top, in ‘which | isa and rod. On the 
piston rod (between a guard or guide and the 
spring ; the upper end of the piston rod is join 
a throttle-valve in the steam pipe through the medium of rods and levers. 
It will appear evident, therefore, that, when the stern of the vessel is deep 








ia 





1758. Josern Dickinson, Pendlet near M iter, “I its in 
machinery for retarding or stopping railway or =. carriages, and for 
other purposes where tees are applicable.” 

1760, Robert P.iNKEy, Bread-street ill, London, “An improved pencil- 
case.” 

1766. Cates Bepeis, Leicester, ‘Improvements in the manufacture of 
braces.”— Petitions recorded 20th July, 1860. 

1769. James Happkn Youne, Great College-street, Camden-town, London, 
** Improvements in setting up ow Wuuutan and distributing type.” 

1770, Wiutam Turner and Joun LiaM Gipson, Hammersmith Works, 

« Dublin, ‘‘ Improvements in bridges.” 

1773, Wittiam Epwarp Newton, Chancery-lane, London, “ Improvements in 
looms for weaving.”—A communication from Van Peteghem, Ghent, 
Belgium.—P etition recorded Qlet July, 1860, 

1778. RICHARD ARCHIBALD BROOMAN, Ficet-street, London, ‘‘ A method of, 
and machinery for, goffering or impressing colourin, ‘and giding, or 
otherwise covering with metal, leather and fabrics and substances in a sheet 
state.”—A communication from Jacques Michel Dulud, Paris,— Petition re- 
corded 2rd July, 1860. 

1806. JuLes Leonarp Louis Campaceres, Paris, ‘* Certain ay on in 
rg fatty and oily matters.” —Petision recorded 26th July, 1860. 

1814. MicuagL Henry, Fleet-street, London, “‘ Improvements in engines for 
obtaining motive power.” — A communication from oY Million, 
Boulevard St. Martin, Paris.—Petition recorded 26th July, 1860. 

1831. Joun and Gores Dakin, Heywood, Lancashire, “ Improvements in 
machinery employed in covering top rollers used in preparing, ———s 
and doubling cotton and other fibrous materials.”—Petition recorded 28th 
July, 1860. 

1847. Wiu1am Epwarp Newton, Chancery-lane, London, “‘ An improvement 
in brushes for the hair «. A ee! purposes.”— A communication from John 
R. Ingersoll, New York, U.S.—Hetition recorded 30th July, 1860. 

1856. Jonun GoucuER, Worksop, Nottinghamshire, “An improvement in 
beaters for threshing machines.”—/etition recorded 31st July, 1860. 

1871. WILLIAM Epwakp NEWTON, Chancery-lane, London, “ Improvements 
in knitting machinery.”—A communication from James Green Wilson, 
New York, U.8.—Vetition recorded 2nd August, 1860. 

1882, WiLLiAM EDWARD NeEwron, Chancery- -lane, London, “ A new or im- 
— musical instrument.”—A ication from ¢ Jon Williams 

F. Faleonet, Nashville, Davidson, Tennessee, U.S. 

1984, | Ad. EDWARD Newron, Chancery-lane, London, “ Improvements 
in washing machines.”—A communication from Henry Coombs and 
Levi W. Nelson, Portland, Multnomah, Oregon, U.S.—Pditions recorded 
8rd August, 1860. 

1925. ALFRED VixcentT Newton, Chancery-lane, London, “Improvements in 
the mode of, and apparatus for, superheating steam.”—A communication 
from Solomon Nunes Caravalho, Baltimore, U.S8.—Petition recorded 8th 
August, 1860. 

1928. Henry EARLE and WiiuiAm Eanve, Hereford, “ An improvement in 
connecting skins or sheets of parchment, vellum, or paper together, and in 
yy seals to deeds ont other instruments.”—Fetition recorded 9th 

t 


Augus 
2143, WitLiaM Epwarp Newronx, Chancery- by London, “An improve- 
ment in belt shippers.”—A communication from John C. ” Goar, Monterey, 


California, U.8.— Petition recorded 5th 1860. 
2208. James WaicuT, Bridge-street, Bi London, ‘An improvement 








in the water, the aay ate nae the m will be such as to force it to the 

ired point, when the valve will be opened to its fullest extent ; but, as 
the pressure diminishes, the spiral spring forees back the ay which at 
once commences clusing the valve, the spring be regulated by a set scr ew 
in the guard; thus, when the screw is out of water, the motion is not 
accelerated. it will be observed that the pressure of water on the screw 
and piston of the governor is diminished or simultaneously. —Not 
proceeded with. 
1174. ©. Stevens, Welbeck-street, London, “ Raising water."—A communica- 

tion.— Dated 12th May, 1860. 

This machine on being set in motion ti ts by means 

of the water (whether running or still) in which it may be placed. One 
man only is required to put it in motion. maiste of a wooden frame- 
work supported on a raft, boat, or -- ae for floating on 
water. A water wheel furnishes the motive power, It is traversed by a 
shaft, the extremities of which rest on bearings ona rk 
On this shaft a drum is fixed, which eomaaiaianie the motion received 
from the shaft of the water wheel, by means of an endless band or chain, to 
drums placed hi _— up on the frame, which in turn communicates move- 
ment to a second shaft, likewise resting on beari on the frame- 
work, At each end of this shaft a trundle is fixed for, ving a rotary move- 
ment to twe endless chains of buckets; these buckets feed a reservoir, from 
which a trough or pipe conducts part of the water to fill the buckets of the 
water wheel, and set itin motion. The reservoir above-mentioned is filled 
means of a sucking and forcing pump, and is placed above the water wi 
on the same framework. A conducting wong h placed under the water 
wheel receives and carries off the water falling fr ‘om the latter. ‘As the the 
buckets raise more water than is requi to turn the wheel, a pipe is 
adapted to the reservoir to convey the = water —o the trough, which 
carries off the water falling from the wheel.—Not proceeded with. 








CLaAss 2 _—TRAN SPORT. 


Including p> and Plant, Road-making, Steam Vous § Ma- 
iene ond Fittings, Sailing Vessels, Boats, Boats, Carriages, Carts, Har- 


ness, &C. 


1184, W. E. Newton, Chancery-lane, London, “ Iron pavements."—A com 
munication.—Dated 14th May, 1360. 

This invention consists in the construction of cast-iron blocks for pave- 
ments, _s which each block has a uumber of similar upright six-sided cells, 
and a uadrangular form, beyond the sides of which the upper 
parts of the ae end cells project horizontally, in such a manner that, when the 
quadrangular bases of a number of bloc 's are laid close , the said 
projecting parts of the cells of each block fit between the cells, and lap 
over the Coe of the adjacent blocks, and thus make all the blocks mu: 
supporting; so that none can sink *without the neighbouring ones on 
sides going down with it. 





1214. M. A. F. Mennows, Paris, “ Carriage brake or drag.”"—A communt- 
cation.—Dated 17th May 360. 
This invention cannot be described without ref to the drawings. | 


1215. M. A. F. Menwons, Paris, ‘* Railway brake."—A communication. 
Dated 17th May, 1860. 
This invention cannot be described without reference to the drawings. 
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Nov. 30, 1860. 








Crass 3.—FABRICS. 
neluding Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 

54. H. Winpsmirn, J. Carter, and J. J. Canter, Batley, Yorkshire, “ Im- 
1 ts in cting wool or other animal fibres from combinations of 
wool and cotton, or mixtures of other animal and vegetable Sbrous sub- 

stances or fabrics, and in the machinery or apparatus employed therein. 

—Dated 10th May, 1860. 

This invention relates to the process of separating the wool. worsted, 
mobair, alpaca, silk, or other fibres of like nature, from fabrics or rags or 
waste yarns composed of any of such animal fibres, in combination with 
cotton, flax, hemp, or other fibres or fibrous substances of like vegetable 
nature, and which is effected by submitting such mixed substances to the 
action of diluted mineral acid in suitable quantities or strengths, which, 
when dried, d or decomposes the v le fibres, such acid being 
afterwards neutralised b | suitable alkali. The remaining animal fibre 
and residuum of vegetable fibre and acid are then dried and opened or 
separated, and the animal fibre cleansed of the refuse by suitable means or 
machinery ready to be dyed, carded, and spun iuto yarn for further use or 
fabrication. But in practice it is found that the wool or other animal fibre 
80 treated or recovered does not possess its 0 to the touch, 
nor the milling or fulling properties which it is desirable that it should 
possess. ese imp , therefore, are as follow:— After such 
mixed fibrous substances have been sufficiently subjected to the action of 
the acid and dried, they are sprinkled or saturated with water to prevent 
dust and further action of the acid. They are then operated upon by a 
* Shakewilley,” which removes a = of the decomposed ve le 
fibre; then are placed in a perforated vessel or cistern, into and through 
which is passed a copious stream of water for any suitable length of time, 
during which time the patentees employ any agitating means ; the acid and 
resid of vegetabl bst are carried away through the perfora- 
tions, thus cleansing the wool or other animal fibres, or removing all 
deleterious matters therefrom, and by which means they restore the 
original fulling properties and softness to such fibres, and save the expense 
of alkalies. Also, by this means or method of cleansing such fibrous sub- 
stances are rendered fit for the dyeing process, without being first dried, as 
heretofore, and when not required to be dyed then they place therein 
another perforated vessel or cylinder, and by means of a plunger, piston, or 
ram, to which they apply hydraulic pressure, they express the water there- 
from through the perforations. is hydraulic apparatas may also be 
applied, after dyeing or other wetting process, to fibrous substances for ex- 
pressing or extracting the wet, instead of hydre-extractors, and other 
means now in use for such purpose. 


1161, J. Urrury and J. Bray, Staleybridge, ‘ Apparatus for spinning cotton, 
wool, silk, flax, &e."”—Dated 11th May, 1860. 

In carrying this invention into effect the inventors place the large wheel 
on the front roller, and the small one on the back shaft, thus reversing the 
ordinary system. They also place the click and spring on the front roller, 
by which they obtain a direct motion without any intermediate gearing. 
They employ the endless chain or band driven direct from the back shaft or 
front roller.— Not proceeded with. 

1163. 8. Rinak, Hooley Bridge, near Hyde, ‘‘ Ageing printed woven fabrics.” 
— Dated 11th May, 1860. 

The object of this invention is to economise time in the process of ing 
fabrics. The usual mode of ageing fabrics is to expose them for several days 
to the atmosphere: this necessarily invol a iderable outlay in 
buildings in which the fabrics are suspended, and a great loss of time. Now 
this invention consists in exposing the fabrics, when printed, to a current of 
air impregnated with heat and moisture, by means of which the process of 
ageing is accomplished in a few minutes, 




















Crass 4.—AGRICULTURE. 
Including Agricultural a Windlasses, Implements, Flour 
» §e. 
1191. B. Samurtson, Banbury, “ Reaping and mowing machines.”—Dated 
15th May, 1860. 

’ The inventor states that the reaping and mowing machine patented b; 
Mr. W. 8. Clark cuts the crops by means of reciprocating knives, and suc 
crops, when cut, are removed from the cutting track towards one side by the 
sweep ofa rake, which rake is actuated by gearing put in motion indirectly by 
the draught power applied to the machine. In machines of this description, as 
hitherto constructed, there is this defect: That as the cut must be dis- 
charged in a line at right angles to the travel of the knife, a very con- 
siderable sweep of the rake is required ; and, , that such sweep of 
the rake has a tendency to press the corn against the fence at the “‘ off 
side” of the machine. Now this invention consists in so re! the 
sweep of the rake, or its equivalent, in the said machine Mr. W. 8. 
Clark (and any others in which a rake or its equivalent moves in a curve 
whilst sweeping off the crop), that the foremost line of the sweep of the rake 
shall correspond with the narrowest portion of the platform, or its equiva- 

ent; and, further, in placing the cutting knife or knives of the machine in 
such a position that they shall not traverse in a line at right angles to the 
line of draught of the hine, but shall, on the contrary, traverse in a 
line forming an obtuse angle with such line of draught.— Not proceeded with. 


Ciass 6.—BUILDING. 


Ciass 6.—FIRE-ARMS, 


Including Guns, Swords, C , Shots, 8 Gunpowder, Imple- 
Pato of War or for Dofumes, Ley Bae 4 ge. - 


1168, T. Witsox, Birmingham, ‘‘ Projectiles and cartridges for fre-arms and 
ordnance.”—-Dated 11th May, 1860, 

These improvements consist, First, in making a cylindrical hollow or 
recess at the hind — or base of the projectile or ball, and in the axis 
thereof, the said, hol w or recess extending little more than half the — 
of the projectile, The patentee drives a wooden plug into the said hollow 
or recess, 80 as to completely fill it up, and he finishes off the end of the 
said plug so as to make it flush with the end of the projectile. It is thereb; 
made to present a flat surface for the powder to act against. By th 
method of construction the hind part of the ball is lightened, and the ball 
is rendered less likely to turn over in its flight through the air. The im- 

vements in projectiles consist, further, in making them completely 
ollow or tubular, that is, of the figure of a hollow cylinder. In order to 
form a flat base for the powder to act agai: he places upon, or lightly 
attaches to the hind ne of the ball, a disc of metal of nearly the same dia- 
meter as the ball. The ball or hollow cylinder is d as effectually 
as a solid ball, and the disc of metal separates from the ball scon after the 
latter leaves the barrel of the fire-arm, the strong current of air in the 
interior of the ball detaching the said disc. The improvements consist, 
Secondly, in methods of projecting and lubricating Fm ey and cart- 
ridges. To protect the lead or metal of the projectile from the fatty matter 
used for lubrication, he coats the said projectiles or balls with a covering of 
beeswax, shellac, varnish, or other material which will resist the action of 
the said fatty matter, and prevent the said projectiles from oxidising or 
becoming hard. He uses a mixture of beeswax and oleine to lubricate the 
cartridge and projectile, which is less hard and easier to work than pure 
beeswax, and does not foul the gun, He sometimes uses a mixture of 
stearine, or margarine, or spemaceti, with oleine as a lubricant. Instead of 
oleine he sometimes uses olive or almond oil. When a wad is used for 
clearing the gun or other purpose, he saturates the wad with glycerine 
before coating the said wad and cartridge with the lubricant. The said 
wad is thereby prevented from becoming hard, acts a. a Jubricant 
to the barrel. The invention consists, Thirdly, in attaching a thin disc of 
metal to the wad of the cartridge, the object of the said disc of metal being 
to —— the wad from sticking to the front or point of the succeeding 
ball after it leaves the barrel of the gun, and thus to secure greater accuracy 
in the flight of the said ball. The disc of metal may be ted or 














Crass 8.—CHEMICAL. 


5 


hh i Chemical and Pharmaceutical Preparations, Fuel 
“and Lighting Material, Preparation and Preservation of Food, 
Brewing, ing, Bleaching, , Calico-Printing, Smelting, 
Glass, Pettery, Comants, Paint, , Manures, &c, 
1137. W. R. Barker, and J. ScHWwEeiTzer, Chapel-strest, Belgrave-square, 
u chal ter.” —Dated 8th May, 1860. 
Tins invention ‘relates to the preparation of artificial mineral chalybeate 


water, wh a it of iron and its solution in the mineral water is 
so eff prepared as to insure its greatest purity, and the retention 
of all its chemical The atmospheric air oxygen usually contained 


properties. 

in water (previous to its being charged with carbonic acid) is used for con- 
verting part of the iron into a protoxide ; the rest and principal portion of 
the iron being, however, acted on and dissolved by the conjoined influence 
of the water itself and the carbonic acid, is charged with under pressure, 
thus retaining all the chemical pro; of the waters for an unlimited 
period, which is not the case with mineral waters at present manufactured. 
— Not proceeded with, 

1162. G. Hotcrort, Manchester, ‘ Manufacture of iron.” ~Dated 11th May, 


The patentees claim, First, the aietin of carbon, in a gaseous state, 
to the blast-furnaces for melting iron ore. Secondly, the combination of 
charcoal with the coke used in the processes of converting cast-iron into bar 
or wrought-iron. Thirdly, the combining of charcoal with the molten iron 
in pu ig furnaces. mtg the combining of bruised or crushed coke 
with the molten iron puddling furnaces. Fifthly, the application of carbon 
in a gaseous state to cupolas used in melting pig-iron. Sixthly, the various 
combinations of ores described for producing very strong pig-iron from 
the blast-furnace. 

1171. W. Cuark, Chancery-lane, London, ‘‘ Manufact of ides of 

barium and strontium.”—A communication. —Dated 11th May, 1860. 

If carbonate of baryta be intimately mixed with charcoal, subdivided by 
means of sawdust, and heated in a crucible, a porous mass is obtained after 
a lengthened calcination, which, when cooled and washed in water, will 
furnish an abundance of — hydrate of baryta. On carefully 
examining this solution it will be found to contain cyanide of barium as 
well as caustic baryta. The formation of this appears at first to be inex- 
plicable, as it is readily understood and proved that the matters employed 
do not contain azote inany form. The inventor has, however, found that the 
cyanide of barium is formed from the azote of the atmosphere, as under the 
conditions on which the operation is effected with an imperfectly closed 
crucible, a circulation of air is established, the action of which is the more 
considerable as the mixture is more porous, and the calcination of longer 
duration. Although the formation of cyanide of barium, under the above 
conditions, has never been observed, nor in the calcination of baryta with 
azoted matters, its production is not the less certain. Taking this as 
admitted, the inventor passes a current of azote through a tube heated to 
redness on to a mixture of carbonate of baryta and charcoal, subdivided by 
means of sawdust, the current of gas being maintained during the reduction 
of the baryta and the cooling of the mass. The matter, when treated with 
water, will be found to furnish large quantities of cyanide of barium. 








Crass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. d 


1164. J. Gran aM, WNicholas-lane, W. Sinnock, Warkworth-terrace, 

- and L, 8. Magnus, Adelaide-place, London, ‘* Wire rope.”—Dated 11th 

May, 1860. 

By the employment of this invention the iron wires or bars used in the 
manufacture of telegraph cables can be twisted and the cable made without 
employing reels or bobbins hitherto considered necessary to carry each 
wire, and is especially applicable to the heavier description of cables. In 
the improved arrangement all the wires, together with the ore, are led to 
within a short distance of the register or lay plate in straight lines. To 
accomplish this a long vope walk is necessary. In this is placed a long 
shaft or tube containing the wire to be twisted; this shaft or tube is formed 





in short lengths, having supports about every fifteen feet ; it is also made | 


open on one side throughout its entire length to receive the wires, which, 
being put in, are kept there by short ge of iron or wood let into the 
opening or groove at proper interva The supports employed for this 
aft consist of large flanches or discs about 12 inches diameter ; these may 
revolve on solid ings or on friction rollers. In these discs a slot or 
groove is cut, as through the shaft, and these are also filled up by suitable 
jieces of iron, so pleting the ci fi of the flanch, and pre- 
venting the friction roller (if employed) from falling into the groove 
parallel to this shaft, and on the same dises is e a small tube, having 
within it the core intended to form the cable, and this tube revolves 
with the shaft. The shaft and tube are thus carried forward till within 
about 20 yards of the register plate. The wires in the shaft are here 
allowed to separate, and are drawn each through a separating plate into 
two nearly parallel lines, so that the core can now leave its tube, and take 
its place in the centre of the wires, These are then drawn through a 
second separating plate, and form a complete circle round the core. After 
this they are d through a a Bg and tubing apparatus and twisted 
into a cable. The shaft which contains the wire is set in motion by another 
shaft and spur wheels driven by the engine, and is caused to make the 
same number of revolutions as the lay plate, so that the individual wires 
get no twist in the make.—Not proceeded with. 


Cuass 10,—MISCELLANEOUS. 
Including all Patents not found under the preceding heads, 





991. T. G. Dawes, Wolverhampton, “ Working hammers by compressed air,” | 
u, 1860. 


—Dated 20th April, 1860. 

In working hammers by p d air, ling to this invention, the 

is as follows :—He constructs two cylinders, which he 

connects together at the bottom by a The cylinder to which, or 
to the piston rod of which, the hammer is affixed, he calls the hammer 
cylinder, and the other he calls the motor cylinder. He prefers the motor 
cylinder being of r diameter than the hammer cylinder, but he pre- 
fers the hammer cylinder being longer than the motor cylinder. If, for 
example, the hammer cylinder be double the length of the motor one, then 
he prefers the motor cylinder being five times the area of the hammer cylinder 
(if closed at top), but he does not confine himself to any particular propor- 
tions. Both cylinders are fitted with pistons and piston rods. The piston 
rod of the hammer ge coed pe ——— a stuffing box at the bottom of 
the cylinder, and to the said piston is attached the h . The 
piston rod of the motor cylinder may pass either through the top or bottom 
of its cylinder, and the said piston rod is actuated by a crank or other 
mechanical contrivance, to which motion is given by steam or other power. 
The motor cylinder is generally open at top, but, if required, it may be 
closed at top and open at bottom ; in that case a passage at the top of the 








in widening rings, made up of the various forms and colours the 

respectively bear.—Not proceeded with. 

996. A. and E. M. Denny, Waterford, Ireland, “ A revolving feed apparatus 
as applied to singeing pigs to facilitate the introduction of the carcases 
into the singeing apparatus.”— 20th April, 1860. 

This invention cannot be described without refcrence to the drawings. 
999. T. A. Hepiey, Banbury, and G. H. C. Hepuey, St. Neots, ‘* Regulating 

the flow of fluids.” —Dated 21st April, 1860. 

These improvements consist in a liar arrangement of cells or com- 
partments, and in the use of plugs for the purpose of directing the flow of 
gas from the main, leading from the retorts to any purifier or purifiers, and 
thence to the holders; or, if required, direct from such main to said 
holder. The cells or ———— are formed of one box (cast-iron, by 
preference), and consist of one compartment for admission of gas from 
the retorts; a number of other cells ( ig with the number of 
purifiers used) > y contiguous to this, and have direct communication 
with it by means of inlet and outlet = — and closed by means of 
valves); they communicate also with outlet cell or pipe which conveys 
the gas to the holder. 


and forms the centre of each picture, reflected in the multiplying reflector 





INTERNATIONAL ExnipiTion OF 1862.—We are authorised to 
state that the correspondence between the commissioners for the 
Exhibition of 1851, the Society of Arts, and the trustees for con- 
ducting the Exhibition of 1862, has been bfought to a satisfactory 
conclusion, as will be seen by the agg ae letter, addressed to 
the secre! of the Society of Arts. This correspondence has had 
relation to the site for the building, the provision of the necessary 
funds, the incorporation of the trustees by the authority of the 
Crown, and their relations with the commissioners for the Exhibition 
of 1851 :—* London, Nov. 22, 1860. Sir—We have to acknowledge 
the receipt of your letter of yesterday, enclosing the copy of a com- 
munication from her Majesty's commissioners for the Exhibition of 
1851 to the council of the Society of Arts, in which the commissioners 
express their general —— of the object which the society has in 
view in organising the Exhibition of 1862, and their willingness to 
render such support and assistance to the undertaking as may be 
consistent with their position as a chartered body, and with the 
powers conferred upon them by their charter of incorporation. Under 
these circumstances we have to request that you will intimate to 
the council of the Society of Arts our willingness to accept the trust 
which the council and the guarantors have in so flattering a manner 
expressed a wish to re in us, on the understanding that the 
council will forthwith take measures for giving legal effect to the 
guarantee, and for obtaining a charter of incorporation satisfactory 
tous. We have the honour to be, Sir, your obedient servants, 

(Signed) “ GRANVILLE, 
“ CHANDOS, 
“THOMAS BARING, 
“C, Wentwortu Ditke, 
“ THOMAS FAIRBAIRN. 
“P, Le Neve Foster, Esq., Secretary to 
the Society of Arts.’ 

The guarantee list includes 662 persons, and the sum guaranteed 
now amounts to £366,800. The commissioners for the Exhibition 
of 1851 have granted a site for the building on their estate at South 
Kensington. 

Screntiric Jotrines.—A new specific for chronic affections of the 
skin is now coming into vogue. The honour of the invention is 
due to Dr. Polya, of Pesth, who has given it the name of Anthra- 
cokali, which explains that it consists of a solution of sea-coal in 
caustic potassa. Dr. Polya recommends two preparations; the first, 
simple anthracokali, is prepared by adding 160 grammes of coal, 
ground very fine, to a solution of 192 grammes of caustic potassa in 
an iron vessel over a brisk fire, and stirring the mixture continually 
until it is converted into a black homogeneous powder. The second 
ay meg ny sulphurised anthracokali, only differs from the former 

y its being strengthened with 16 grammes of sulphur previously 
mixed up and ground with the coal. Both these preparations must 
be ne into hot phials, and carefully preserved from damp. Dr. 
Gilbert has used these preparations at the Hospital St. Louis with 
considerable success.—The professional reader will find some new 
and very remarkable facts concerning the most delicate questions in 
medical jurisprudence mentioned in a work entitled De U’intervention 
du Médicin Légiste, etc., by Dr. Louis Penard, Secretary to the 
Central Board of Health of the departmet of Seine-et-Oise. The 
Sociélé Entomologique of Paris has received a curious account of an 
invasion of locusts which occurred in Poland last summer. They 
were in such numbers that, according to an official account sent in 
to the Government of Warsaw, 500 corn-sacks full of dead or 
mutilated locusts were brought in one day. In a certain village of 
Gallicia, a Government official, of his own authority, imposed on 
every family the duty of delivering up to him one korzec (350 bushels) 
of locusts within a given time; and in the couse of twenty-six days 
he received 800 korzecs of that commodity! In the commune of 
Rogozno a grand battue of 2,530 men was organised against the 
locusts, and 200 korzecs were collected in six days. The Austrian 
Government having imposed on every peasant of the districts sub- 
ject to the scourge a fine of one florin in case of his not producing 
a korzec of these insects, the poor people, not finding enough of them 
at home, actually imported them from Russian Poland to satisfy 
the demand of their Government; the sister island, it seems, being 
blessed at the time with an inexhaustible abundance of the article. 


ACCIDENT WITH AN ARMSTRONG GuN.—A very extraordinary 
and serious accident occurred on board of H.M.’s gunnery ship 
Excellent, in Portsmouth Harbour, on the 16th inst., which has 
been the subject of anxious deliberation among the naval scientific 
officers of the port. The men were at practice with the 40-pounder 
Armstrong gun, which is still under trial before final introduction to 
the service; on the word being given, and the lanyard pulled as 
usual, a concussion took place, which instantly proved to those 
standing about that something had gone wrong. On examination 
it was found that the handles of hwo vent-piece which blocks 
the chamber of the gun were blown completely off, and that, passin 





motor cylinder is connected with the passage at the bottom of the 
cylinder, or the motor cylinder may be closed both at top and bottom, by 
which means two hammers may be worked by one motor cylinder by con- 
necting its top and bottom passages respectively with the bottom passages 
of two hammer cylinders. He affixes inlet and outlet valves to either top 
or bottom of the motor cylinder, as required, or, to both when both are 
closed. The top of the hammer cylinder may either be open or closed, as 
required ; if closed he affixes inlet and outlet valves to restore the equili- 
brium of the air, if through leakage or otherwise this should be required. 
Or an air receiver may be fitted to the top, in which case the valves are con- 
nected with the receiver. He also connects an outlet valve with the bottom 
ofthe hammer cylinder, which will regulate the blow of the hammer or stop 
it altogether But as there is alternately compressed air, both above and below 
the hammer piston, there is no tendency to disturb the equilibrium of air, 
for, if in one stroke, it escape from one side of the piston to the other, it will, 





fastened to the base of the wad either by rivetting or by a conical peg or 
projection formed on one side of the disc of metal, which peg or projection 
may be made to enter a perforation in the wad. The said wad is driven 
further on the said peg or projection by the explosion of the powder, and 
t hereby expanded, and the escape of gas at the breech end of the gun is 
more effectually prevented. 





CLass 7,—FURNITURE AND CLOTHING. 


Including Cooking Utensils, teheny, Ornaments, Musical Instru- 
ments, Lamps, Manufact Articles of Dress, §c. 


1187. E, T. Jones, Ashburnham Grove, Greenwich, and H. Owen, Llantrisant 
Rectory, North Wales, ** Roasting-jacks.”— Dated 14th May, 1860. 

For the pu of this invention motion is given to an axis by the 
gravitation of a weight attached to a cord or chain which is wound on a 
barrel on the axis, the barrel being arranged to turn on the axia in one 
direction, but not in the other. The axis, by an endless chain or cord, or 
by a ere motion to a spit or spits, or apparatus by which the articles 
to be roa are carri On the axis is also mounted a cylindrical or other 
formed vessel, divided into compartments radially, Each partition which 
divides the vessel into compartments is formed with a to admit of 
water or other fluid contained in the vessel flowing from one com ent 
to another, and provision is made for ing the flow of fluid through 
such passages; or the requisite me jon may be obtained by other 
arrangements, By these means the fall of the weight, and consequently the 

of ro’ of the axis, may be 


speed tation ; Or, in place of using a 
weight, a spring may be employed.—Not proceeded with. 





in the next stroke escape back again. Ss the two cylinders to be 
perpendicular (one or both may be placed in any position or at any angle 
required), and the piston of the motor cylinder at the top, and the piston 
of the hammer cylinder at the bottom of their respective cylinders, then the 
descent of the motor piston causes the hammer piston to rise, and with it 
the hammer, and vice versa, and either compress the air in the Seger pert of 
the hammer cylinder or not, as required. It is sometimes desirable to make 
the hammer strike with blows dually i ing or d ing in force. 
This may be effecied in the following manner :—A hollow ball is fixed on 
the end of the icver of the outlet valve at the bottom of the hammer 
cylinder, and floated on water ; the water is allowed slowly to escape from 
the vessel, and as the water sinks, the valve will be either opened or cl 
yy and so cause the hammer to strike a different blow each time. 

he inlet valves may be made self-acting or not as required. The outlet 
valves may be opened by hand or by mechanism. He also, if required, 
causes the hammer cylinder (to the bottom of which he fixes the hammer) 
to work by means of a hollow fixed piston rod connected with the bottom 
of the motor cylinder. 


993. T. BovLe, Buston-square, London, “ Producing multiplied and many 
red reflections of light from one focus of incidence.”—Duted Wth 
April, 1860. 

This invention consists of two or more glasses of various forms and 
colours placed at short distances aj from each other, as nearly as 
possible in the line of the axis, and within the focal area of a multiplying 
by reflects 

y ion, by means of a tubular apparatus holding one focus of incident 
light, and containing two or more reflecti chy te tanding at suitabl 
angles, which illuminate by reflection any glasses that are situated beyond 
the reach of the direct light. The 80 illuminated and placed are, 








with the exception of one, which shows through the back of the apparatus 


ht is transmitted through these, partly directly and partly | 





along the deck to a distance of over 50 ft., they struck and shatte 

the bulkheads of the sick bay, and smashed the bottles therein. It 
was evident that the breech screw was not “home,” and therefore 
that the vent-piece had not been properly jammed up; but the most 
extraordinary part of the whole affair was, that the vent-piece 
itself, which is loose, had not been blown out of the chamber, 
and that the wrought-iron handle should have been wrenched otf 
instead. At the time of the accident an experiment was being 
made to ascertain the time in which five rounds could be fired at a 
target 2,600 yards distant, and this particular shot fell about 
1,500 yards short, the force of the powder having been wasted 
by the chamber. The very serious question therefore arises, 
how far these guns are adapted for rapid firing, when, 
although there is risk at all times, the danger then necessarily 
increases in a multiplied ratio. The want of ramming home of 
the vent-piece may arise from the slightest bit of the flannel 
cartridge protruding over the lip of the chamber, and, therefore, in- 
twining itself between the flat surfaces which ought to meet with 
matheniatical precision ; or it may happen at any time from a little 
caked powder, or grit, in spite of all precautions. Some shot are of 
higher gauge than others, and take more ramming home into the 
chamber, which might, and probably would not, be perceived in the 
heat of action. It is not a very uncommon thing in the Armstrong 
field-pieces for the vent-piece to fly out altogether for want of tighten- 
ing the breech screw; and, although, on account of its great weight, 
it was, in the first heavy guns, proposed to place the vent- pieces in 
the chamber sideways, yet the wisdom of dropping them in perpen- 
dicularly is now very apparent; for otherwise one accident such as 
this might sweep a dozen men into eternity. The flaw in the con- 
struction is by no means irremediable ; and it is very fortunate that 
attention has been so promptly called to it; as before the general in- 
troduction of the gun into the navy, either by means of a slot, or a 
flange, or a groove, or some such simple mechanical contrivance, the 
matter must be remedied. It is of paramount importance that our 
sailors should haye unlimited confidence in the fearful weapons 
which science and experiment are together forging fer the maiuten- 
ance of our power and prestige throughout the world.—Army and 

javy Gazetle. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


In am Y: ¥ axnp WoL Ton on W: : Small 
Attendance: Litile Business—Puict or Pics—Prospects or THE TRADE— 
An Onpen From France—CLose or THE TREaTY NEGOTIATIONS— 
EXxTenpinc OF FREE-TRADE PRINCIPLES BY FRaNcE—FRENCH Manurac- 
TURERS PREPARING TO COMPETE WITd ENGLISH—THE FRENCH GOVERNMENT 
NEGOTIATING WITH THE S m Gov T For Swepish Inon—THE 
Unsrrep States’ Dirrsrences: Their Effect upon the Iron Trade—Sa.e oF 
Mr. Cross’s Inonworks—Coat anp Stone Trape—“‘ Bennett v. Grir- 
Firas” In Queen’s BENCH—THE GENERAL MANUFACTURING TRADES: Great 

ion of Orders—R OF THE FEE ror ReoisTerina Designs— 

WOLVERHAMPTON SCHOOL OF ART— ANOTHER EXPLOSION OF FULMINATING 

PowDER—FALLING IN OF A Raiuwax TUNNEL—TEBRIBLE DeaTu or Two 

MEn In A Pit Smarr. 


Tue attendance of ironmasters on ’Change in Birmingham yes- 
terday, and in Wolverhampton on Wednesday, was by no means 
numerous; nor.were there scarcely so many brokers and carriers’ 
agents as is usual. This feature in the market is attributable chiefly 
to the prevailing impression that there was very little to be done, 
inasmuch as the week’s orders at the malleable iron houses have 
scarcely been so many as in previous six days, and the amount of 
business transacted proved the correctness of the supposition. Very 
few transactions rod place, and these only for comparatively insig- 
nificant quantities. Unless they can do so on terms conspicuously 
in their favour, the producers of Hleable iron will not buy pigs in 
quantities at all approaching for extent those to which transactions 
related only a brief while ago. Brokers say that they “nibble at 
small lots,” are constantly asking what they will do a week or two's 
consumption for “ now,” apparently looking for a reduction in price 
with every fresh booking. Pig-iron, however, cannot be quoted 
much below our last-published rate. The ruling quotations are— 
Staffordshire cold blast, £4 5s.; best native hydrate, £3 10s. to £4; 
first-class all-mine grey forge, £3 5s. to £3 10s.; good mine 
pigs (with a modicum of flue cinder), £2 12s. 6d. to £2 17s. 6d. ; 
mine pigs (deteriorated by cinder), £2 7s. 6d. to £2 15s.; Cleaton 
Moor hematites, £3 10s. to £3 11s. 3d.; Barrow hematites, £3 10s. 
to £3 11s. 3d. with none in the market; Workington hematites, 
£3 7s. 6d. to £3 8s. 9d.; Kirkless Hall hematites, £3 5s. to £3 6s. 3d. ; 
7" ¢ cinder, £2 5s. to £2 10s.; white-forged cinder, £2 2s. to 
£2 7s. 6d.; melters, Nos. 1, 2, and 3, £2 12s. 6d. to £2 17s. 6d.; 
superior makes of all-mine melting iron, £3 2s. 6d. to £3 15s., 
according to make and quality. These prices are all delivered on to 
the wharfs at the South Staffordshire manufactories. The favourite 
Shropshire and Forest of Dean brands are £4 10s. delivered ; and 
northern hematites from £3 5s. to £3 11s. 3d., also according to 
brand and quality. 

Confidence was felt that if the trade in this district can tide over 
the few trying months that now lie before it, a tolerably prosperous 
future may be looked forward to at no very distant date, for it seemed 
to be universally felt that the rapid growth of free trade - 
upon the continent must give that impetus to trade all its 
branches, from which the iron trade must be greatly benefitted ; and 
this conviction was strengthened by the presence on ’Change, in 
Wolverhampton, of a Glasgow broker of considerable repute, who 
announced that he had, a few days before, taken an order for 2,500 
tons of cast-iron pipes for France. 


The concluding convention completing the tariff was signed in 
Paris on the 10th inst. Mr. Cobden, to whom the country will be 
deeply indebted for whatever advantages from increased com- 
mercial intercourse with France arise out of the Treaty, has gone to 
the South of France to recruit his health; and Messrs. Mallett and 
Ogilvie, who were sent as commissioners from this country to be 
under Mr. Cobden as chief commissioner, have returned home. The 
French Government will not rest satisfied with this one Treaty, but 
will open negociations with other countries. From a communication 
dated Paris, the 20th inst., we learn that it is understood that 
Belgian Commissioners will repair to the French Ministry for Foreign 
Affairs next month, there to meet French commissioners, with whom 
an inquiry will be entered into according to the precedent just esta- 
blished. When;France has “ cut its way through monopoly to the 
Rhine,” it is stated upon the same authority that “ it will next 
invade the Zollverein; and, flushed by its pacific conquests, proceed 
then to the annexation of Spain.” England will be duly benefitted 
by the treaties of France with other countries ; for the latter will be 
sure to extend to Great Britain any advantages that may be led to 
accord to France herself. It isevident they the French manufacturers 
are now occupied in preparing to meet English competition ; and it is 
confidently asserted that the French Government is about to open a 
negotiation with the Government of Stockholm for the admission of 
Swedish iron into France, if not free, at least on the payment of a 
moderate duty. 

The immediate prospects of the British iron trade are not improved 
by the state of things now prevailing in the United States. The com- 
mercial letters received from across the Atlantic indicate a greater 
feeling of alarm on the possibility of a disruption of the Union than 
has ever before been expressed; but those who have been familiar 
with political and monetary crises in that country, and have noticed 
the manner in which they suddenly subside, will still hesitate to 
believe that there is much real cause of apprehension. The present 
advices state that South Carolina appears determined to secede, 
although the act will be utterly fatal to the prosperity of the State, 
unless Georgia also jeins. Should the determination, however, 
spread through three or four States, the dissolution of the Confede- 
ration would then become an irrevocable fact. With regard to the 
financial consequences of the existing disturbance, it appears that 
money had been scarce and distrust prevalent for some time past in 
the southern cities, but that no very serious effect had been observ- 
able in New York until a few days previously to the departure of 
the steamer by which this information is brought. Stocks, which 
then began to fall rather rapidly, had since continued to give way, 
and money had now become so scarce that best bills could not 
negotiated under the rate of 12 cent. per annum. One step taken 
by the Legislature of South Earolina ad greatly increased the 
general pressure, and had already operated most injuriously on the 
interests of that State. With a view to defy all contingencies they 
had repealed the law which inflicts the loss of their charters, and 
other penalties, on banks that become insolvent or suspend; and 
although the banks of the State are believed to be thoroughly sound, 
this, of course, had createdarun. At the same time the Southern 
houses found it impossible to sell in a regular manner the cotton bills 
which they draw on New York, and their correspondents in that city 
therefore were called upon to send them gold. The New York banks, 
meanwhile, were also sending down specie in order to pick up these 
bills at depreciated rates, and there was consequently a double drain. 
Bills on England had been sold in New York at all rates, from 106 
to 108. The lowest price mentioned for bankers’ bills was 107}. In 


ae market the average fall during this week had been 10 per 


The ironworks, of which so much has been heard lately, in con- 
nection with the affairs of Mr. Cross and the Bilston Bank, were 
ey for sale by public auction on Monday evening, at the Queen’s 

otel, in Birmingham. The property is freehold, and went by the 
name of the Staffordshire Ironworks. It consisted, as the advertise- 
sete announced, of “ a very complete forge, with fourteen puddling 
urnaces, two sheet mills, with heating and annealing furnaces, 
— merchant mill, offices, and extensive range of suitable 
_ dings.” The attendance was tolerably numerous, and Mr. 

omas Danks was the auctioneer. It was understood that the 
ees was mortgaged to the extent, with expenses, of £3,500, and 

Pg nd was a further claim upon it, respecting the legality of 
= | there was some little dispute, amounting to £1,000 more. 

bidding gradually rose to £3 600, the leading bidder being pre- 
sumed to represent the principal mortgagee. use was then 
Suggested by the auctioneer, and the time was well improved, for, 
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on the sale being resumed, the first bid was £5,000. This was made 
by Mr. Barnett, solicitor to John Foster, Esq., the insolvent banker, 
to whom Mr. Cross was man: and cashier. No other bid was 
made, and the property was knocked down at that sum to Mr. 
Barnett. By the arrangements already come to between Mr. Cross 
and Mr. Foster, the latter is possessed of Mr. Cross’s interest in 
these works after the claims upon it have been liquidated. The 
purchase, therefore, of a pas valued by some persons at from 
£7,000 to £8,000 by Mr. Foster at the above price, is regarded as a 
transaction favourable to the interests of that gentleman, and cal- 
culated to prove of considerable help to him in the carrying out of 
the arrangements which he has just made with his own creditors, to 
pay them 8s. in the pound. The conditions of sale, in the payment 
of the required deposit, were fully completed by Mr. Barnett imme- 
diately upon the close of the sale. 

The coal trade continues brisk, and every load that is drawn is 
rapidly taken from the various wharfs. ge quantities of coal 
continue to be sent off by rail and water, and great activity is 
daily becoming more manifest. Gubbin and white iron-stone, the 

ield of the district, is in good request, and is realising from 15s. to 
tts per ton, according to quality. The gloom which lately over- 
spread the district west of Dudley has, for the present, ene away. 

“ Bennett v. Griffiths” came on in the Court of Queen’s Bench on 
Monday. In this case an order had been made by Mr. Justice 
Blackburn for the inspection of the defendant's mine. It appeared 
that the parties were owners of adjoining mines in Staffordshire, 
and the plaintiff in the action complained that the defendant was 
encroaching on his mine and taking his coal. On the 2nd of 
October the plaintiff applied to the defendant for leave to inspect 
his mine, and was told that the defendant must first have the mine 
surveyed, and when the plaintiff’s agent was allowed to inspect the 
mine, on the 26th of October, he found a wooden wall built across 
the gate-road in the very part which he wished to inspect. An 
application was then made to Mr. Justice Blackburn, who made an 
order that the plaintiff should have leave to inspect the defendant’s 
mine, and, for that purpose, to make a passage through the wall 
which he had constructed.—Mr. Gray now moved for a rule to re- 
scind the said order, upon the ground that under the 58th section 
of the Common Law Procedure Act, 1854 (17th and 18th of Vic- 
toria, cap. 125), the Court had no power to do more than grant an 
“inspection” of the property, and had no power to interfere with 
the soil.—Mr. Justice Hill: A wall is built for no other purpose 
than to shut out from inspection the very object which the plaintiff 
seeks to view. In such a case, then, is this court powerless to order 
the temporary removal of the wall for the purpose of inspection ?— 
Mr. Justice Blackburn: Is not the power to remove the wall for the 
ag of inspection ancillary to the power to order inspection ? — 

r. Macnamara showed cause against the rule in the first instance, 
and contended that the right to inspect included the right to do 
whatever was necessary to obtain inspection, and that the defendant 
could not be allowed to defeat that right by building up a wall, 
which had no other object than to prevent the inspection. The 
plaintiff complained that the defendant bad taken away 1,000 square 
yards of his coal.—Lord Chief Justice Cockburn said the court would 
take time to consider, as it would be necessary to look into the cases 
in equity. 

The general manufacturing trades of this district have become 
considerably depressed since we last wrote; a tendency in that 
direction had been observed from the day on which the last advance 
was made in the rate of discount, that movement having caused a 
feeling of uneasiness and apprehension amongst the trading interests 
generally, which apne yep in the money market has not re- 
moved. The home trade has partially collapsed. From wherever we 
receive reports they are all of the same purport as to the disinclina- 
tion which exists amongst the country shopkeepers to give out fresh 
orders, or to encumber themselves in any way with stocks for which 
there is not a prospect of an immediate sale. The turn which the 


country has thus rather ag werwred taken has at once 
upon manufacturers in this most of whom had only been 
kept going from the circumstance of though in 


regularly. For the last few days these have been almost nominal, 
and the smaller manufacturers, whose business is with those who 
supply the country ironmongers and braziers, commence this week, 
many of them, with scarcely any orders on their books. In Wol- 
verhampton and the immediate neighbourhood the complaints on 
that account are more general than they have been at any former 
period of this year; and at Birmingham affairs are much in the same 
state. 

The Government contracts which are possessed now by manufac- 
turers in Birmingham and the district, irrespective of those who are 
engaged in the military departments, are found to be very serviceable. 
These will soon be worked out; but the manufacturers who are not 
prone to look gloomily into the future expect to have their place 
supplied, if not with orders of so much value, yet with a number of 
smaller ones that will not in the end be much less remunerative. 
There is no speculative trade, and it cannot be concealed that there 
is not now the inquiry which usually characterises this period before 
Christmas. . 

The foreign orders are as scanty as those on account of the home 
trade. The merchants are doing little or nothing—this observation 
applying especially to the American trade. The last two or three 
packets have brought scarcely any orders, the regular trade through- 
out the Union being to a great extent stopped by the embroilment 
incident to the President Soutien. The West Indian colonies speak 
of the prospects of a good trade there, but at present it is dull; so is 
the Continental trade, a sprinkling of orders in hand for Spain bein 
about the sole exceptions to the prevailing inactivity. The me 
market is rather depressed, though prices have not absolutely given 
way; but consumers are buying in small quantities only, of copper 
especially, in the belief that trade will not yet rally, though it may 
be noticed that at Birmingham the brass foundry trades are more 
active than many other branches. 

As a matter of interest to manufacturers in this district we may 
note that a memorandum bas been issued A the Registrar of a 
to the effect that “ the fee for registering designs under Class 1 had 
been reduced by the Lords of the Treasury from £3 to £1 (upon the 
recommendation of the Board of Trade) in consequence of a memorial 
sent in by the Council of the, Chamber of Commerce for Birmingham 
and the Midland District.” 

The sixth annual meeting of the Wolverhampton School of Prac- 
tical Art was duly held on Friday last, Lord Lyttleton, the President, 
in the chair. The report, read by Mr. C. B. Mander, the secretary 
and treasurer, after deploring the unsatisfactory appeals which had 
been made for public support, and alluding more icularly to the 
failure of the attempt to bring the school within the operation of the 
Public Libraries Act, went on to rejoice that the council of manage- 
ment were saved from inflicting disgrace upon the town by winding 
up the institution, by an improved tone of feeling in its favour ; and 
by the aid of increased subscriptions and curtailed expenditure the 
management hoped to be able to continue the schools as heretofore. 
They anticipated a large accession of students during the ensuing 
year, and directed attention to the drawings which hung upon the 
walls of the room for evidence of the great and highly commendable 
progress which had been made by the students of the school. The 
financial statement showed that the deficit of £117 8s. 1d. of the for- 
mer year had last year been increased to £235 17s. 4d. The noble 
chairman, in his opening remarks, said he hoped that the council 
would not find it necessary to accept the offer from Mr. Muckley, 
| a aren to below); for if they were it would certainly afford a 

eplorable illustration of the very inadequate support the institution 
received in that town. Lord Lyttleton then referred to the French 
Treaty as affording additional arguments in favour of such institu- 
tions. Subsequently he said he was sorry to hear that this was not 
the only institution A Wolverhampton suffering from a want of public 
support; for he had heard that the Public Baths and a reading room 
were in astate of decrepitude from their lack of the necessary aid. A 
series of formal resolutions having been moved and seconded, the 
noble Chairman distributed the Government medals and local prizes, 
and the proceedings terminated with votes of thanks to Mr. W. G. 
Muckley, the head master (who has offered, in addition to performing 





gratuitously the duties of under master, to subscribe £50 a year to 
the funds of the school), to the secretary and treasurer, and the noble 
chairman. 

Shortly after four o'clock on Saturday afternoon an explosion of 

wder occurred in some om, situated at the Nine Fields, Saltley, 

onging to Messrs. Ludlow, percussion cap manufacturers, Legge- 
street, by which a young woman, named Charlotte Face, was injured. 
The premises, which stand upon an area of about thirty y: are 
comprised of four small wooden sheds, each being one storey high, 
and detached from the others. In one of these shops Face was em- 
ple ed in fitting caps to railway fog signals, and it is supposed she 

fitted one of the caps improperly, for it exploded, and ignited 

some fulminating powder that was close at hand. The roof was 
blown from the building, part of the timber falling a long distance 
off. A quantity of articles in one of the adjoining sheds were smashed, 
but, singular to relate, two women, who were sitting there, escaped 
unhurt. Assistance was rendered to the unfortunate girl as 
as possible, and she was removed to the General Hospital, owen tt 
was found that the only injuries she had sustained were some burns 
upon the arms. After the wounds were dressed she was able to pro- 
ceed home. 

An accident, which, had it taken place an hour sooner, would have 
sacrificed the lives of 16 human beings, has occurred on the Severn 
Valley Railway, a new line in course of construction from Shrews- 
bury to Stourport. Close to Bridgnorth an extensive tunnel is in 
course of excavation, which will partially run under the town. 
Above the entrance, and for some distance into the tunnel, there was 
a thickness of some 30 ft. or 40 ft. of soil, in which a number of large 
trees were rooted. The usual props and supports had been used to 
keep up this mass while the brickwork was being executed.” Sixteen 
men were employed in the tunnel, and these had only left work about 
an hour when the superincumbent mass fell in, choking up the tunnel 
with earth, rock, and trees, for a distance of 50ft. It is expected 
that this accident will somewhat retard the opening of the line, which 
was fixed for next May. 

On Tuesday an inquest was held at Little London, near Wolver- 
hampton, on the body of a labourer named Enoch Mason, who was 
killed in the shaft of a pit there on Saturday. The evidence showed 
that on the day in question the head enginer of the pit, which was 
a water pit, went down the shaft with his assistant to put on a new 
bucket to the pump. The usual means of descent in such a case 
would be a tem ry é cage, technically known as a “horse,” at- 
tached to the end of the draw chain or rope. This “ horse” it was 
found that morning was out of repair, and a lashing chain was 
therefore used. The lashing chain is provided with a ring on one 
end and a hook on the other. To properly attach it to the spring 
hook at the end of the draw rope the ring should be first 
hung on to the spring hook, and then the other end of the chain 
attached by one of its links also to the spring hook, the persons 
about to descend sitting in the loop so formed. In this manner 
it would seem to have been used by the two engineers. The d 
ceased, however, made a noose by passing the hooked en 
of the lashing chain through the ring sitting in the noose, and.. 
attaching the chain to the spring hook only by the hook on the end 
of the chain. The great pain which he would necessarily suffer 
from this self-imposed torture is supposed.to have led him to give 
spasmodic grasps at the chain above him with a view, by holding 
on to it, to ease the pressure round his waist. Thus the hook of the 
lashing chain would become jerked from the spring hook, and the 
unhappy man precipitated into the awful abyss beneath him. The 
shaft was 100 yards deep, and 50 ft. from the surface there was a 
scaffold upon which Joseph Newill, the assistant engineer before 
referred to, was at work. Upon this scaffold the deceased fell with 
terrible force, utterly destroying it, and compelling Newill to follow 
him in the same appalling flight to a certain and horrible death, 
with a velocity and a report which the head engineer describes as 
corresponding only to that of a ball just liberated from a heavy field 

;. the two men now dashed through two other platforms, and 

i at bis feet crushed and quiveriagcorpes, without even extinguish- 
ing the flame cf a candle which he in his hand. No complaint 
had been conveyed to es eae eee 
was out of repair, and it being deposed that the lashing chain when 
ss go was a safe substitute, a verdict of Accidental death 
was returned. 
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(From our own Correspondent.) 
LivesPooL Matrers: Progress of the Street Railway System: New Town Hall 
at Birkenhead ; Liverpool Volunteer Engineer Corpp—Leeps: New Mechanics’ 
Institute Building: Progress of Improvement — Ratwwar ComMuUNIcATIONS 
BETWEEN HULL snp Doncasten— AnoTuge RatLway ACCIDENT OF THE 
Trent Vatiey Stamp—Meansex Docks Boanp : Telegraphs —Tut “ Pearson 
Park” at Hvtt—Anoruen Accipent on THE Lowpon ann Noatu 
Westean—Lincotwsnins; Sleam Ploughing: New Railway Bridge at 
Bardney : Lecture on Lincolnshire Ironstone — Evrvont To Drain 
Fioopep Coat Pits in tae Nontu—Ratway Trarric Dugine THE Past 
Haur-Year, 
Rererence was made last week to the extension of the street rail- 
way system in Birkenhead, and it may now be noted that on Satur- 
day the proprietors of the existing line held a meeting at the com- 
any’s offices in Lord-street, ey wy and resolved unanimously to 
increase their capital and extend their operations. It appears, how- 
ever, that the system—like everything new—meets with a good deal 
of opposition. Thus, with regard to the extension just determined 
on by the Birkenhead Commissioners, an adverse memorial was pre- 
sented by 370 ratepayers, representing an assessment of £5,800. On 
the other hand, 610 ratepayers, representing an assessment of upwards 
of £290,000, supported the project, so that there was a decided majority 
in favour of the extension. At a meeting of the Birkenhead Commis- 
sioners, Mr. Cook said he considered no extension of the railway 
should be allowed until Mr. Train had shown how they could be im- 
proved. When Mr. Train first came before the board he distinctly 
stated that the line would be available for any conveyance, and that 
other vehicles would not suffer any inconvenience. to any other 
vehicles using the line, however, it was utterly impossible. The 
chairman (Mr. J. Laird) said it appeared to be the general impression 
that railways were inappropriate to narrow streets, and in streets 60 ft. 
wide one line in the centre was as much as they ought to allow to 
any kind of rail, however much it might be improved. In supporting 
the extension to Palm-grove, he did it on the express understanding 
that Mr. Train’s company would adopt a different principle in that 
part of the road, and that he would take up one of the lives in Con- 
way-street. They would then see whether it would answer; but if 
it did not answer, and it was the general opinion of the ratepayers 
that it must be taken up, then the commissioners must insist on its 
being taken up. He would give Mr. Train an opportunity to retrieve 
any error he might have committed, and if he improved the system 
the board and the township would be much indebted to him for d 
so.—It appears that there is now a good weapets of carrying thro 
the project for a new town-hall at Birkenh . The Chairman of the 
Birkenhead Commissioners stated at their last meeting that Mr. 
William Jackson had intimated his willingness, as a large owner of 
property in Hamilton-square—and he had no doubt that Mr. Brassey 
and others would do the same—to give up tothe township the four 
acres, or 20,000 square yards of land in the centre of the square, on 
the condition of a town-hall being erected thereon. It will be neces- 
sary to procure an Act of Parliament to carry this into effect, and the 
necessary notices have been given.—The Liverpool Volunteer Engi- 
neer Corps, Captain Commandant Newlands at their head, have just 
been sworn in with due form. In addressing the corps, the mayor said 
they were commanded by a gentleman who is not new to fire. “ He 
has,” continued the mayor, “been under fire, and he bas seen the 
test earthworks of modern days. He is your natural leader, and 
am sure you own towards him the natural tie which exists to some 
extent between employer and employed. You are also officered by 
gentlemen of no less distinguished scientific abilities, and in yours 
selves combine a large amount of practical knowledge and skill, 





ene tet ase — 


vs ao ee 


TROP pie wt ——— 


Ps 


a ee 


ie” 


a 
552 es 2 . 


_ 


En oe 


a 


wane pai a ey 


366 


THE ENGINEER. 





Nov. 30, 1860. 








Leeds, like other provincial towns, is aiming at greater effect in its 
blic buildings. committee of the new Mechanics’ Institution 
as decided in favour of plans delivered by Mr. Brodrick. The style 
adopted in the design for the elevation is Italian, the material being 
dressed stone, and the height two storeys. [Provincial buildings 
generally suffer greatly in effect from want of height.] A feeling is 
entertained in some quarters in favour of a Gothic elevation, and as 
the plans have been submitted to Mr. Gilbert Scott, it is not impro- 
bable that they may be revised in that respect, Mr. Scott being the 
os champion of Gothiciam. ‘The estimated cost, exclusive of the 
d, is £13,030, towards which the committee have already raised 
between £5,000 and £6,000, exclusive of a gtant of £1,000, which 
they anticipate receiving from the Department of Science and Art. 
In addition to this they have in hand £900, the proceeds of a bazaar 
and soirée, and the present building, which is valued at £4,000. They 
award £100 as the prize for the first design, provided they do not 
engage the architect to carry out the plans. The committee contem- 
late commencing the building as soon as they have raised £10,000. 
wo of app pal banking establishments in Leeds—the branch of 
ae Ser England and Messrs. Beckett—are about to erect new 
uildings. 

A scheme has been announced for the construction of a railway 
from Hull to Doncaster, so as to afford Hull a new route to the me- 
tropolis. The line will be formed by making a junction eastward of 
Staddlethorpe station on the Hull and Selby line, and passing thence 
to Goole, where the line will cross, and, forming a — with the 
Goole branch of the Lancashire and Yorkshire Railway, proceed 
thence to Thorne, and there join the South Yorkshire Railway. The 
new route will afford shorter and more convenient routes to London 
(the ge between the metropolis and Hull being shortened six 
miles), Manchester, Liverpool, Sheffield, Birmingham, Derby, and 
the midland counties, and will enable the people of Hull to avoid the 
delays at Milford and Normanton, the post-office authorities to post- 
pone the departure of the evening mails, and the port to procure 
coals direct from the South Yorkshire coal-fields, so as, while feeding 
at a cheaper rate the home consumption of coal, to prevent vessels 
from leaving Hull in ballast to coal at the ports of the Tyne, which, 
it is believed, they now do to the extent of 100,000 tons annually. 
The Hull corporation will assist the undertaking by taking shares to 
the amount of £2,000. 

The Midland line supplied on Friday another illustration of the 
dangers resulting from running so many trains on one line of rails, 
and also of the inefficiency of the railway signal system in fogg 
weather. The accident, which closely r bled the disasters which 
have recently taken place on the London and North-Western and 
West Midland lines, occurred on the north branch of the Midland 
Railway, at West Staveley, three miles beyond Chesterfield; and, 
although there was no loss of life, the affair was of a most alarming 
character. It appears that the 4 a.m. coal train from Derby to Mas- 
borough had got as far as West Staveley, when it stopped to attach 
and detach some wagons, close to the works of Messrs. Perth and 
Sons, steel manufacturers, and Messrs. Bembridge’s colliery works. 
This was about eight o’clock in| the morning; and the 6.30 a.m. 
down passenger train from Derby to Leeds being due, all the danger 
signals were put on, and the under guard sent down the line half a 
mile with a red flag, placing explosive signals on the rails. Owing, 
however, to the dense fog which prevailed, the driver of the pas- 
senger train did not see the man with the red flag until he passed 
chim; but running over an explosive signal directly afterwards 
warned him of the danger. He ae reversed his engine, 
and the brakes were applied, but, owing to the slippery state of the 
rails, the wheels ‘‘ skitted” and would not bite, and the consequence 
was that the passenger engine ran with great force into the coal 
train, which was standing in front of West Staveley station. The 
guard’s van of the coal train was smashed to pieces, and two carriages 
were much damaged. The ——- were severely shaken and 
thrown from their seats, and some received injuries of a serious 
nature. No blame is attached to the driver of the passenger train, 
for, “<7 the signals can be seen two miles from the station, 
owing to the dense fog nothing was discernible. John Gould, the 
head guard of the coal train, has been suspended, as it is stated that 
he had no right to leave Chesterfield station when he knew that the 
passenger train was due in ten minutes. 

From the proceedings of the marine committee of the Docks and 
Harbour Board, submitted to the last meeting of that body, it ap- 

ared that the submarine cable between Point of Ayr and Hilbre 
Foland had been damaged, and directions were given for its repair. 
A report had also been received on the continued satisfactory testing 
of the electric cable between New Brighton and Bootle Bay; but 
the committee had resolved to defer for the present the junction of 
that cable with the land line, directing, however, that the tests 
should be continued and reported upon as before. 

It has been officially decided at Hull that the “ Pearson Park,” 
nobly presented to the town by the late mayor, shall be laid out at a 
cost not exceeding £5,000. r. Pearson has made arrangements 
with Mr. Earle for a large marble statue of her Majesty, to be erected 
in the park, and a ——- has been set on foot for erecting a 
statue of Mr. Pearson himself. 

The London and North-Western Railway, which has figured so 
disastrously in the newspaper reports during the last few days, has 
had another serious accident this week, viz., near Leigh, on Monday. 
Tf this second casualty had befallen a passenger instead of a paces | 
train, there would probably have been most frightful results. A 
— train from Atherton for Liverpool was delayed about an hour 

yond its usual time, and was preceded by a swift passenger train. 
At one point, at the bottom of an incline, the line was under repair, 
and immediately: after the passenger train had passed, the plate- 
layers, Supposing they had ample time, took up a rail. Immediately 

r, to their dismay, they saw the goods train descending the 
incline. For various reasons it was impossible to pull up in time to 
avoid the danger, and the train, driven by two engines, came on to 
the fatal spot at a rapid pace. The first engine fell over, the second 
turned up on it, and the carriages piled themselves into a great heap 
above. The driver of the second yg ed was killed on the spot, but 
the men on the first, seeing their danger, jumped off and escaped 
with slight injuries. Here again the root of all railway troubles is 
laid bare --too many trains are run on one line of rails.” The day is 
not long enough for railway managers. 

We have one or two items of interest from Lincolnshire. Ata 
recent meeting of the Caistor Ploughing Society a steam ploughing 
trial attracted a good deal of attention. Seven acres of ground were 
ploughed to a depth of six inches in ten hours, and the work was 
executed in a satisfactory manner, A steam plough by Mr. Chandler 
has also been at work at Hykeham, in South Lincolnshire. It 

loughed from nine to ten acres per day, and at a depth varying 

m six to eight inches, partly upon a piece of stubble and a piece 
of fallow. The work done was much approved of—A new bridge at 
Bardney, on the Great Northern Railway—built to replace an old 
timber structure, and two years on hand—has just been completed at 
a cost of £20,000. Mr. Rummonds, of London, contracted for the 
bridge, the ironwork being supplied by Messrs. Beecroft, Butler, and 

., of Leeds. The material of the bridge is iron, stone, and brick ; 
and, unlike its predecessor, it is a real piece of permanent way.—Mr. 
J. D. Sollitt, analytical chemist, has delivered an interesting lecture 
at Hull on the ironstone wealth of Lincolnshire. Mr. Soilitt stated 
that in 1858 iron ore of excellent res was first discovered upon 
the estate of Rowland Wynn, of App eby Hall. It was chiefly 
found in the oolite limestone and the lyas formations. Some 20,000 
tons of ore had been brought up since its existence was discovered, 
and it was found to contain from 49} per cent. to 64 per cent. of 
metallic metal, being of so fine a seeey that it far outrivalled the 
famous Swedish ores, from which Messrs. Rogers’ celebrated cutlery 
was chiefly made. ‘The discoverer of the ironstone mines in Lincolu- 
shire was a gentleman who ey undérstood the matter, and so 
Hey pe was he that the project would be a most successful one, that 

e 





at his own expense constructed or was constructing a railway 
from the mines down to the Trent, which would cost some £32,000. 
He thought it was one of the greatest discoveries, as connected with 
the great town of Hull, that had ever been made, and when they had 





ao forge and reducing furnaces in Lincolnshire, as was projected, he 
no doubt that it would be shi direct to Hull, and that Hull 
would undoubtedly receive great efit from the discovery. Mr. 
Sollitt, during the course of the lecture,exhibited several specimens 
of iron produced from the Lincolnshire ore, which he said was the 
finest quality of iron that he had ever seen, and he had analysed 
more than twenty specimens of the Swedish ores. 


A statement of considerable importance is made with regard to 
some of the coal mines of the north. The Wall’s End, Willington, 
Howden, Percy Main, Jarrow, Hepburn, and other groups of pits are 
closed, and have been so several years; but they are closed, not 
through the exhaustion of their coal seams, for their largest seams 
are unexplored, but they have been stopped y Bey: irruptions of 
water. Various schemes have been projected from time to time to 
make the immense mass of coal in these pits once more available to 
the public. None of them have succeeded, mainly from the fact that 
the outlay in machinery necessary to clear and keep any of those pits 
clear of water was beyond the power of any single coalowner. A 
project, however, has just been set afoot, and the parties promoting it 
are going to Parliament for the necessary powers to incorporate a 
body of commissioners to regulate their qualification, election, powers, 
duties, &c., and to enable them to borrow money upon mortgage of 
the rates and tolls to be granted them, with a view to erect and 
maintain pumping stations for clearing and keeping these pits clear 
of water in groups. It is proposed to erect pumping stations at 
Friars’ Goose, Hepburn, Jarrow, Manor Wall’s End, Howden, and 
Wall’s End, with watercourses and outfalls into the Tyne. For pur- 

ses of revenue it is proposed to levy a rate upon mines within the 
district intended to be cleared of water, and also to levy a rate upon 
all coals wrought. The bill is promoted by the leading coalowners 
concerned. 

The half year has now so much advanced that we group together, 
as on previous occasions, a few illustrations of the progress of the 
traffic on the leading lines of railway. On the whole, notwithstand- 
ing the dull, wet summer, the result is generally satisfactory. The 
Bristol and Exeter has, however, seceded—probably from the effects 
of narrow gauge competition—from £142,090 to £134,191; and the 
Eastern Counties has remained nearly stationary, the total receipts 
having been £532, 728 this half year, as compared with £531,687 in 
1859. The increase on the Great Northern is also small, the figures 
being £514,871 and £508,891 respectively. The other large lines 
have advanced as follows :—Caledonian, from £244,508 to £253,872; 
the Edinburgh and Glasgow, from £99,735 to £luu,474; the Glasgow 
and South Western, from £121,747 to £135,398 ; the Great Western, 
from £680,888 to £698,918; the Lancashire and Yorkshire, from 
£715,268 to £803,165; the London, Brighton, and South Coast, from 
£380,699 to £406,884; the London and North-Western, from 
£1,649,314 to £1,717,607; the London and South-Western, from 
£377,941 to £417,049 ; the Manchester, Sheffield, and Lincolnshire, 
from £221,345 to £245,906, the Midland, from £754,208 to 
£835,241; the North British, from £98,097 to £103,842; the North- 
Eastern, from £789,982 to £829,594; the North Staffordshire, from 
£147,742 to £158,242; the South-Kastern, from £392,963 to 
£407,468; the South Wales, from £140,864 to £150,092; the 
Stockton and Darlington, from £142,539 to £153,807; and the West 
Midland, from £133,318 to £151,239. 








Tue Sermerer.—This is an apparatus newly invented by M. 
Froment, for testing the tenacity and elasticity of silks of ditlerent 
sorts. The dynamometric portion of the gare is composed of a 
small thin and very flexible lamina of steel, yee ps | fixed in its 
centre. Its extremities are connected by two small rods to a single 
shaft rising to some height, and having its upper extremity finely 
split for the purpose of fixing the thread to be tested. When this 
thread is subjected to traction, it causes the lamina or spring above 
described to bend, and this motion is communicated to the hand of 
a dial-plate. When the thread snaps, this hand remains at the point 
to which it had been brought by the effect of the traction. The 
other portion of the apparatus, by which the traction is effected, is a 
piece of clockwork which descends by its own weight. It is rovided 
with a pair of pincers, into which the other end of the thread is 
inserted. By means of this apparatus, M. Persoz has been enabled 
to make experiments on the tenacity of various silks, the results of 
which he has communicated to the Société Impériale d’Acclimatation. 
Thus the threads tested being all of the length of half a yard, M. 
Persoz shows that the tenacity of the Calcutta cocoon is represented 
by 5:3, that of Teneriffe 5-2, while those from Avignon and Prussia 
were 12 and 12-9 respectively; that of Neuilly marked 8. The 
elasticity of these sorts per metre was respectively 99; 12°8; 14-4; 
134; and 129. The following general conclusions derived from 
these experiments are interesting :—1. The male cocoon yields a finer 
and more tenacious silk than the female one, 2. The same species 
reared on different soil and in different climates does not yield threads 
of the same tenacity. The latter fact, M. Persoz thinks, should 
induce the Société d’Acclimatation to undertake experiments for the 
sake of determining with precision the effects which soil and climate, 
as well as the kind of food, produce.on the silkworm. 

ForeiGN AND CoLoniAL Jortines.—It is proposed to construct 
in Paris a magnificent Turkish mosque and a Turkish hotel or cara- 
vanserai. The object of these constructions is to attract to Paris as 
many Mussulman travellers as possible. It is further proposed to 
erect a school close to the mosque for the education of the children 
of the various followers of Mahomet.—Latest from America! Mr. 
Beach, late of the New York Sun, is now completing the construc- 
tion of a steam printing press, by which the sheets are cut from rolls, 
damped, peloton upon both sides at the rate of forty thousand im- 
pressions an hour, folded up, counted, and delivered from the ma- 
chine ready for the carrier or mail.—Notwithstanding recent sneers, 
it appears that France is satisfied with the performance of the 
“canon raye,” for orders have been given for the creation of 
sixteen more batteries of artillery to be armed with this weapon.— 
A letter from Toulon, of the 20th inst., states that the steel-plated 
frigate Gloire had made a very satisfactory cruise the previous day, 
the sea running high, She sailed from the port at seven in the morn- 
ing, and returoed at five in the afternoon.—The third naval power in 
Europe intends not to be behindhand in putting on her armour, now 
that England has her “ Warriors,” -~ rance her ‘* Gloires.” The 
Russian Admiral, Count Putiatine has left London for St. Petersburg, 
taking with him, for Imperial approval and ratification, the draw- 
ings and contract for an iron-plated vessel of war, which is to be 
built forthwith on the ‘!hames.—The Aoniteur de U’ Armee says :— 
Among the numerous details in the letters we have received from 
our correspondents in China, we find it mentioned that the road from 
Tein-tsin to Pekin is entirely macadamised, and has the advantage 
over roads of the same kind in Europe of not retaining water on the 
surface, so that it is quite dry in a few minutes after the rain ceases, 
The inhabitants declare to our correspondent that all the principal 
roads in China are made in the same manner, and have been for 
centuries.—Advices just received from Kurrachee state that the 
last freight carried by the Oriental Inland Steam Company on the 
Indus, from Kurrachee to Moultan, has been very considerably in 
advance of all freights previously conveyed. It also appears that 
the Government are retiring from the river trade, and that some of 
their best steamers, as also the use of their wharves, &c., are being 
handed over to the Oriental Inland Steam Company, who have a 
number of barges now ready to start.—At a recent meeting of the 
Société d’Encouragement, M. Jules Delanoue read a paper, the object 
of which was to show that the valuable discovery of the art of 
rendering platinum malleable has been erroneously attributed to 
Wollaston. According to M. Delanoue, Spanish America sent 
platinum to Spain in the eighteenth century; and a French chemist, 
named Pierre Francois Chabaneau, having obtained some specimens 
of this new metal, succeeded after various trials in converting into 
ingots. King Charles the Third, proud of the discovery havi 
been made in his kingdom, ordered a medal of platinum to be stru 
in 1785, to commemorate M. Chabaneau’s success, and granted him 
. i Wollaston’s discovery respecting platinum was made in 
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RalLs contiuue as last reported. 

ScorcH Pig-1ron has been steady during the week, and a good business 
has been done at 52s. 6d. to 52s. 3d. for Warrants, the market closing now 
at the latter for cash, and 53s. 6d. three months open for Mixed Nos. f.0.b. 
at Glasgow. No. 1 Gartsherrie, 60s. ; Coltness, 54s, 6d.; and Calder, 
53s. 6d., nett cash. 

SPELTER is quoted a shade lower, being £20 2s. 6d. on the spot. 

Correk.—The demand continues limited, 

Tin.—English without alteration. Banca firmly quoted at £1 5, and 
fine Straits £131 per ton, 

Tin PLATES rather dull of sale. 


November 29, 1860, 


MOATE and CO., Metal Brokers, 
65, Old Broad-street, London, 
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SCOTCH PIG IRON REPORT. 


No, 1 Gartsherrie.. ., 60s. 0d. f.0.b, Glasgow. 
o ft GMM .. os OS. ee do. 
“ Do. oo ec 616. Od, as de. 
M: Nos. Do .. .. 51s.3d, 5, do. 
WARRANTS, 
Cash prompt... .. 652s. 44d. per ton, 
8-5ths No. 1 “ 744. do, 


lmo., open,.. .. 62s. 
2-5ths ,, 3 .. ee - ae 
G.M.B. 


2M0S., 4» ve 33. Od. do. 
3 sy » «+ ee 633,3d, do, 


MANUFACTURED IRON, 


Bars, Govan £7 15s, Od. 
» Common £7 23. 6d. 
£7 2s. 6d. 


Drumpellar, Common . 
Do. Best .. « «© 

Plates andsheets .. .. .. £9 0s. 10, 

Rails co ce co co co &f Os, Od, 


Pipes eo ce ce co co SO OB, Od, 
Chairs .. «+e os of «oe £403, 0d. Nett cash. 


Guasgow, November 28th, 1860. 
Our pig-iron market has been in a dull, languid state since this day week, 
and the fluctuations have been very trivial. ‘he d d for pti 
and shipment continues in a very satisfactory state. Founders are generally 
very busy, and the only complaints in this district are among the makers 
of bar-iron, who are somewhat scarce of orders. Plates and angle-iron are 
in good demand. 
—— last week were 11,351 tons, against 9,828 tons in the corre- 
sponding week of last year, 
Suaw, Tuomson, AND Moore, Metal Brokers, 








Artistic Desicns For Watcnes.—A number of new and 
artistic designs for the embellishment of watches have been invented 
and exhibited by Mr. J. W. Benson, who has exerted himself with 

dabl to provide, in this particular branch of manu- 
facture, the union of taste and usefulness so striking in the produc- 
tions of the French artificers. The recent progress in the art of 
watchmaking in England is owing to the enterprise aud industry of 
several gentleman, who are now reaping a just reward for their in- 
genuity. Amongst these Mr. Benson holds a prominent position, 
and his designs may therefore be recommended to the notice of the 
public.”—Daily T \. 

Benson’s Illustrated Pamphlet, post free for two stamps, is descrip- 
tive of every construction of watch now made. Watches safe by 
post to all parts of the globe.—Apy. 


Puoroerapuic Rerpropuction or MSS.—The reproduction of 
manuscripts by photography was one of the first applications of Mr. 
Talbot’s method in the very infancy of the art; and since then it 
has been occasionally practised more or less without leading to any 
discovery of interest. A curious fact has, nevertheless, been recently 
brought to light, viz., that photography will revive eifaced writings 
on old parchments. M. Vincent, a member of the Academie des 
Inscriptions et Belles-Lettres, a short time ago presented to that 
body the first fac-simile of a MS. reproduced photographically by 
M. Rilvy. It was the Sforza manuscript, the original of which is in 
the possession of the Marquis d’Azeglio; and we need not say that 
all the designs and ornaments of this precious work have been re- 
produced with magical fidelity. But the circumstance which 
deserves peculiar mention is, that not only is the copy more legible 
than the original, but that certain passages which could not be de- 
ciphered on the old parchment have been actually revived; and this 
was particularly visible on the last page, where @ note, written in 
German under the signature, has become both visible and legible, 
while there is not a trace of it left on the original. M. Figuier, who 
mentions this circumstance in the Presse, explains it as follows :— 
“On old parchments the ink, under the influence of time, 
assumes a yellowish tint, which often becomes undistinguishable 
from that of the parchment, so that it cannot be read without the 
greatest ped Now, during the photographic process, the 
brilliant and polished parts of the parchment reflect light much better 
than those where the ink bas been deposited. However colourless it 
may appear, the ink has not lost its anti-photogenic qualities, opposed 
to the photogenic ones of the hment; and, thanks to this op- 

ition, black characters may be obtained on the sensitive surface, 
ES nen for much paler ones on the original.” 
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THE MINERALS AND METALS OF FRANCE. 
(Continued from page 315.) 

THE gross quantity of merchantable iron produced in France in 
1800 was 46,805 tons, and in 1810 the quantity had risen to 69,391 
tons, thus showing that the production of malleable iron has followed 
about the same rate of progress as in the case of pig-iron already 
noticed. 

In the following table the production of subsequent years is 
brought down to the period mentioned in the latest published sta- 
tistics :— 























| Charcoal-re- | Coke-refined 
Years. \fined Malleable Malleable Total. 
| Tron. | Iron. 
Tons. Tons. Tons. 
1810 1. cc ce oo ce 73, 1,000 74,200 
wee <c ce 06 66 «0 102,479 | 41,070 143,549 
1830 ee 101,614 46,855 148,467 
1835 . ° 0 108,159 101,380 209,539 
1840 ee 103,305 134,074 237,379 
1841 ° 110,387 153,360 263,747 
1842 109,795 175,029 284,224 
1843 ° 114,731 193,715 308,445 
1844 ° . 108,491 206,521 315,012 
1845 ee 108,479 233,783 342,262 
1846 105,865 254,325 190 
1847 108,722 406,085 514,731 
1848 ° 85,192 289,027 374,219 
1849 . 260,395 340,372 
1850 834,734 278,586 362,060 
IBGL oc ce se ce ce 1,015,739 307,667 409,241 
BORB nc co ce ce 0s 860,429 395,935 481,978 











If our readers will compare this table with the one just referred to 
relating to the production of pig-iron during the same years, it will 
be seen that in this, as in the other case, the make steadily increased 
from 1819 to 1847, but that after that year it suddenly diminished 
only to assume its former proportions after 1851. 

Several different processes are employed in France for the conver- 
sion of the crude into malleable iron. In the Catalan fire, which is 
one of the earliest forms of the last-furnace, all the separate 
operations required to produce a malleable product are combined in 
one. The aay ee of carburet of iron first takes place in the upper 
part of the hearth, and this carburet is then decarburised, when it 
descends to the lower part of the furnace by the reactions resulting 
from the oxidising effects of the blast. This method, however, is 
chiefly confined to the Pyrenees, Arriége, and Aude. Charcoal is the 
sole fuel used, and the ores, chiefly the sparry sort, must be rich and 
easily fusible. In the best results a ton of ore requires a ton and a 
half of charcoal, and produces 6} cwt. to 6} cwt. of bar-iron. In the 
forges of Arriége the price of manufacturing a ton of bar-iron by the 
Catalan process is from £17 to £18. At several works, by arresting 
the decarburising action at the necessary point, a natural steel is 
produced, There are at present upwards of B00 Catalonian forges in 
activity in the Pyrenees. The modification of the Catalan method 
practised in Corsica consists in roasting the ore at a distinct opera- 
tion, and then proceeding with the other processes. The forges 
Allemandes, or fourneaux a piéce, holds a middle place between 
the Catalan forge and the charcoal high-blast furnaces. The 
processes in all these methods have the same object however, viz. 
to obtain direct from the ore malleable iron in a pure, or nearly pure 
state. 

Three different methods are also employed in France to refine the 
cast-iron from the blast furnaces, charcoal being still the fuel used. 
In one the pig being remelted with aspersion of water a cake is ob- 
tained, which is subsequently remelted to form a second cake, which 
is then worked by the refinery fire into a bloom. In a second the 
pig is cast into plates, which are remelted to form balls, and these 
are ultimately converted into blooms. In a third system the pig-iron 
is smelted, cast into plates, and these are then worked by inter- 
mediate processes into blooms. By far the largest quantity, however, 
of malleable iron now produced in France is manufactured by a 
system of divided operations, with or without an intermediate ope- 
ration termed mazeage, the fuel being either charcoal, or, where the 

uddling process is employed, coke. The French charcoal pig-iron 
ls, moreover, more often converted into wrought-iron in the puddling 
furnace with coal, the charcoal refinery being generally abandoned 
since it has been found that the quality of the iron is sufficiently 
ensured by the previous treatment with the vegetable fuel in the 
blast furnace. On the other hand the coke smelted pigs, as in Great 
Britain, are usually refined with charcoal, it having been found that 
nearly the same result as respects the bar-iron produced can be ob- 
tained as when charcoal pigs are converted into wrought-iron by 
the medium of the coke refinery. When, however, it is desired to 
produce iron of the best quality, the charcoal pigs are invariably re- 
fined by the charcoal refinery, the pig-iron treated in these fires being 
usually the white ( fonte blanche) and mottled ( fonte traitée) kinds. 
When grey-iron is used it is primarily decarburised by the process 
termed mazéage. This process consists in remelting the pigs under 
a strong blast, when covered with a richly metallised slag, and 
bsequentl ddenly cooling the metal in water. The product, 
which is but a decarburised cast-iron, would be called in England 
fine metal. The coke refinery or “running out fire” is, in the 
British mode of manufacture, as regards results, the counterpart of 
the process termed mazéage in France. 


The process of “ puddling” and ‘ boiling,” by which crude is 
converted into malleable iron, are both now extensively practised in 
France under the title of the syst2me Anglais, 


The use of the waste gases escaping from the different furnaces 
in puddling was at one time very energetically attempted by the 
French ironmasters, but after some years of trial, at all times with 
a doubtful excess, has now been abandoned, although for the 
reheating of iron and in the heating of steam boilers these waste 
sources of caloric continue to find favour, and, it is stated, effect in 
many works a great economy. 


Nearly four-fifths of the malleable iron manufactured in France 





II. CokE-REFINED ForGep Iron. 





























Large Forgings and Blooms (Massiaux.) 
Years. 
Weight. Value. Mean price. 
Tons. £ | @8 4 
1847 .. ‘ 232,149 4,059,240 4 8 4 
1848 .. +. ° * 2,443,176 1110 5 
1849 .. 2 ¢ 176,251 931, 1019 2 
1850 .. ° 178,099 1,749,756 10 2 6 
1851 .. ° 178,249 1,695,044 1013 4 
1852. 237,156 2,558,332 1016 8 
Small Forgings, bar and sheet iron (Téle.) 
Years. 
Weight. Value. | Mean price 
Tons. £ 2s. d, 
1847. 123,860 2,482,364 1662 6 
1848 . ‘ 234,344 15 0 
1849 . 84,144 1,245,628 1416 0 
1850 .. 104,873 1,444,928 1476 
1851... ba 129,418 1,954,032 1518 
1852 .. 158,778 2362323 | M41 8 








The manufacture of malleable iron entirely with charcoal was pro- 
secuted from 1847 to 1852 in fifty-four departments, of which Doubs, 
Ardennes, Vosges, Céte d’Or, and Arriége, furnished, in 1847, 33,013 
tons, or a little more than a third of the total quantity of malleable 
iron produced in the whole of the iron-making districts in that year. 
In 1852 the quantity so made was 27,616 tons, and the number of 
departments where the manufacture is now carried on does not ex- 
ceed 20, the gross produce scarcely exceeding 16,000 tons. 

Coke was employed in refining and forging, from 1847 to 1852, in 
forty departments, of which Nord, Loire, Aveyron, Moselle, Sadne, 
and Loire Gard, Cote d’Or, and Haute Marne produced, in 1847, 
195,036 tons; and in 1852, 155,251 tons. The diminution in the 
latter year, however, is to be ascribed only to the effects upon trade 
of the political disturbances of 1848, inasmuch as the use of 
mineral fuel was then rapidly spreading. It is, at the present time, 
the means of producing upwards of 30,000 tons annually in the 
three departments—Seine, Pas-de-Calais, and Iseré alone. 

The above statements apply only to the gross forgings and 
massiauzx, or blooms. The bar, as well as the sheet iron manufac- 
tured entirely by charcoal fuel, is confined for its production to a 
very small number of departments, among the most important of 
which are Vosges, Jura, Boubs, Eure, and Indré. The whole of 
these departments yielded, in 1847, 10,227 tons, but the quantity of 
wholly charcoal manufactured iron (petit fer) is now much less, 
although the best descriptions of sheet iron (¢éle) are still produced 
in this way. The téle de Berri manufactured in the department of 
, Indré possess, as it deserves, a wide reputation for boiler plates; 
, “and” (it has been remarked) “it is probably as much owing to the 
excellence of the material employed for making boilers as to the 
care used in working them that steam explosions are so much more 
rare in France than in England.” 

Bar iron and small forgings are produced with mineral fuel in 
fifty-two departments, of which the ae are Nord, Ardennes, 
Loire, Niévre, Moselle, Céte d’Or, Saéne and Loire,sand Haute 
Marne. In 1847 there were produced in these departments 84,992 
tons, and in 1852, 106,264 tons. The present produce is at least 
two-fifths more. 

The manufacture of rails deserves special mention in a notice of 
the large forgings of France, for we thereby gain a somewhat com- 
prehensive view of the extension of railways in that country. By 
the Government statistics we are enabled to follow the proportions 
of the manufacture in detail in the six years, 1847 to 1852, but 
there the record ceases, although guided by; the quantities of rails 
imported, and the extent of the lines opened for traffic. Since 1852 
it may be safely concluded that from that period to 1859 the increase 
in the native production of this important class of iron manufac- 
tures has been 200 per cent.; the quantities at present rolled being 
three times the quantity rolled in 1851. Rail-making may, there- 
fore, therefore, be counted one of the most active departments of 
the French iron trade at the present time. 

The annexed table gives the rails manufactured in France from 
1847 to 1852, and their value, all as furnished by the Government 
returns :— 








Year, Weight. | Value. Mean Price. 
Tons. £ 2s. 4 

1847... 83,746 1,184,348 13 7 6 
1848 72,835 899,940 12 7 6 
1849 41,242 489,660 12 7 6 
1850 23,087 278,608 12218 
1851 27,108 330,328 12 42 
1852. .. 60,461 656,056 ll 6 8 








Again, the effects of the Revolution are to be traced by the returns 
for the three years which succeeded that convulsion; and, perhaps, 
by this table are those effects more clearly apparent than by any 
other that has gone before it. But it is worthy of notice that on 
the renewed activity in the manufacture after 1851 the price per ton 
was £2 0s. 10d. lower than what it was in 1847—a result to be traced 
mainly to the increased use of mineral fuel and the spread of our 
own system of manufacture. 

The leading iron making companies of France possess machinery of 
a very powerful class, and in the appreciation of the proper combina- 
tions of the hammer and the rolls the French ironmasters have evinced 
an intelligence which, if possessed, has certainly not been displayed 
by the ironmasters of our own country. “It is practically 
impossible (remarks our authority) to secure any great soundness in 
large bars, thick plates, and rails, without the use of the hammer ; 
yet in Great Britain nearly all these manufactures are solely 
elaborated by the rolls! To the rolling of bars and plates the 
French have paid the utmost attention, and the quality of the manu- 
factures, whether in regard to dimensions, weight, or workmanship, 
is inferior in nowise to that of any produced in England. In the 
manufacture of the thinner and better description of plates the 
French excel, and in forging large masses of malleable iron they are 
decidedly in advance of all siderurgical countries. Some of the 
largest forgings that have ever been produced in any country have 





is produced by the process of coke-refining, which has b de- 
veloped with amazing rapidity since 1848. The quantities and 
value of the different descriptions of forge iron, produced during the 
six years, 1847—1852, by the charcoal and coke refiners, respectively, 
according to the official statistics, were as follow :— 


I. CHARCOAL-REFINED ForGep Iron. 








Large Forgings and Blooms (Massiaux). 























} 
Years, } pane 
| Weight. | Value. Mean price, 

| 
| Tons. 2 £5 4 
1847 .. wae 94,537 1,730,404 18 6 8 
eee 70,920 1,140,752 161 8 
1849 .. ~ want 67,202 1,016,784 15 2 6 
1850 ., + | ,096 1,004,512 10 15 10 
ME ws 00 @0 os 75,917 1,124,928 1416 0 
MBGB.. 1. oe oe | 64,601 1,092,044 1618 6 
Small Forgings, bar and sheet iron (‘Téle.) 

Years, . ee 
Weight. Value. | Mean price. 

Tons. £ £a. 4 
1847 .. a 141,849 328,304 23 2 6 
1848 .. 14,272 310,168 2115 0 
1849 .. 13,134 284,760 2114 2 
1850 .. 15,377 327,856 2118 
1851 . 25,656 472,488 1810 6 
1862". 21,441 483,368 20 14 10 


proceeded out of the works of Creasot. In the use of machinery 
capable of working iron in the largest masses with ease, as well as in 
the mechanical skill evinced in perfecting this machinery, our neigh- 
bours may claim to be as far advan as ourselves, and most of 
their forgings, such as wheels, axles, pistons, &c., leave little to be 
desired in point of manufacture.” At the St. Dizier Exhibition the 
truth of these remarks was, as in former metallurgic exhibitions, 
fully confirmed; and although Great Britain will probably always 
be unrivalled in magnitude of production and lowness of price, it is 
——_ if from this time she will take the lead in a marked 

egree in the skilful handling of the material after it has been 
evolved from the ore. 

Our own manufacturers are decidedly in advance of those of 
France in the production of ordinary railway bars, angle, and T iron, 
but in rolling beams and joists, so largely used in modern French 
architecture, we are far from perfect. The girders of T or 
double T section are produced in the French ironworks direct 
from the rolls, at the low price of £15 10s. to £16 per 
ton, “and it is much to the reproach of our architects and 
builders that these simple and efficient means of gaining sta- 
bility in our structures should be so little introduced into our 
buildings.” A building constructed of these girders, it is well known, 
may be made at once fire-proof, strong, and durable, whilst dry rot, 
sap, or any ef the other drawbacks incident to the use of timber 
a 4 of course, at the same time be wholly avoided. 

o Paris must be ascribed the reputation of having originated the 
employment of rolled iron in girders and joists for floors. This new 
application of iron arose from an almost universal strike of the 





carpenters of that city, which occurred in 1846; “and it adds (it 





has been logically observed) another very remarkable le 
the history of inventions which have been called forth by the 
ganisation of labour in different trades.” Before that period iron 
was prevented, because of its price, from taking the place of wood 
in the construction of ordinary a but in order to free 
themselves from the recurrence of the culty occasioned by the 
strike, the architects and builders endeavoured to make the substi- 
tution of iron for wood, both in roofs as wells as in floors. The 
difficulty, however, at first was to obtain a sufficiency of the new ma- 
terial in suitable dimensions, and it was not until after several costly, 
and consequently generally inapplicable, combinations of forms had 
been tried and abandoned, that M. Zore gradually developed, by 
a series of experiments, the double T section girder, which 4s now 
considered in Paris and other large towns the best and most prac- 
tical form; and which the ironmasters have employed all the means 
at their disposal to manufacture in the quantities necessary to meet 
the requirements. 

A large and increasing demand exists for sheet iron to be used in 
the manufacture of water pi These are made of thin sheet iron, 
are turned in a cylinder, and then covered within and without with 
asphalte, the different lengths being coupled by a spigot and faucet 
joint. This kind of pipe is used most extensively in and near Paris, 
as well as in Lyons and other large towns, and has the advantage of 
being much cheaper than pipes made of cast-iron. How far, 
however, such pipes will eventually prove superior to cast-iron 
pipes to resist decay and pressure remains to be seen. 

In all descripton of iron hardwares it may safely be said that 
excepting only fire-arms, the French are not far behind us; and, 
in some instances, such is the economy that they practise, we incline 
to the opinion that they are superior. 





INSTITUTION OF CIVIL ENGINEERS. 
December 4, 1860. 
Georce P. Bipper, Esq., President, in the Chair. 


Tue discussion upon Mr. Preece’s Paper “ On the Maintenance 
and Durability of Submarine Cables in Shallow Waters,” was con- 
tinued throughout the evening; but, as it was not concludedy the 
publication of the Abstract is deferred. 

At the monthly ballot the following candidates were ballotted for 
and duly elected :—Messrs. A. Beazley, H. Gill, W. G. Owen, I, H. 
Park, A. Perdonnet, and J. H. Stanton, as Members; Messrs. H. C. 
Coulthard, T. Greenwood, E. D, Hamill, T. W. Kinder, Il. H. Lloyd, 
F. Selby, G. L. Vaughan, and Captain J. Puckle, as Associates. 








INSTITUTION OF ENGINEERS IN SCOTLAND 


Tue first meeting of the session was held in the Philosophical 
Society’s Hall, Andersonian Buildings, Gorepectneet, Glasgow, on 
Wednesday, 31st October, 1860—Walter M. Neilson, Esq., President, 
in the chair. 

The following is the introductory «ddress delivered by the 
President, Walter M. Neilson, Esq., in the first meeting of the 
session just opened :— 

Gentlemen,—In commencing the business of this our Fourth 
Session, it will be my duty first to notice —_ what has 
been done by us during the mes injs of the p ing session ; 
and I regret to be obliged to state th: t, although at our first meet- 
ings of Tost year there appeared a prospect of an interesting and 
successful session, from the number of papers there was reason to 
believe would have been brought before your notice, your council 
were nevertheless much disappointed in finding that many of our 
members, from other engagements, were unable to overtake the re- 
paration of the various subjects intended to have been submitted to 
you for your consideration and discussion. I trust, however, that 
we will, during the meetings of; this session, not only have those 
papers we looked for last year, but that our members will show an 
increasing interest in the progress of our institution by devoting a 

rtion of their time to bringing before us such subjects as they may 

ave had their attention more particularly directed to during the 


recess. 

I think I may state plainly that we, as an institution yet in our 
infancy, do not arrogate to ourselves the position of being teachers 
or lights to the world, but rather the more humble place of fol- 
lowers in the footsteps of those parent institutions of a similar kind 
in England, of an older growth, from whom we are too distantly 
situated to participate in their active existence. And whilst we feel 
ita privilege and an honour to be able to advance in any way those 
great and useful objects which form the study and the pursuit of 
members of such an institution as we profess to support, still we 
consider it one of the most valuable results we can attain to excite 
the production of such information, knowledge, and experience as 
will, by intercommunication, teach one another, and assist us to 
occupy the positions in which we are placed, with greater satisfac- 
tion to o ves, greater success in our onward efforts, and greater 
honour to our country. 

In noticing the most innetent subjects which occupied our 
attention at the meetings of last year, I would mention first the 
straightening of the great chimney of the Crawford-street chemical 
works. The very successful application of the scientific skill of 
those engineers who advised the remedy for the injury the chimney 
had received from being too rapidly built, as came out in discussion, 
must have been very gratifying to all the parties interested in the 
operation. This chimney, notwithstanding its having swayed con- 
siderably from the vertical when nearly finished, by being cut with 
the saws and implements exhibited to you, at various places on the 
high or windward side, or that on which the gale acted, was made 
perfectly erect, and afterwards completed to its present total height 
of 468 ft. from the foundation—now the highest chimney in the 
world. 

The valuable paper by Mr. Milne, on the new works executed by 
him at the improvements on the Grangemouth Harbour in connection 
with the Forth and Clyde navigation, deserves particular notice, as 
an example of a class of work we have not now often the opportunity 
of witnessing. The difficulties which were required to be overcome 
from the nature of the ground, and the peculiarities of the locality, 
were ably grappled with; and the novel manner in which Mr. Milne 
obtained the requisite depth of water, without cutting through the 
only safe and reliable foundation he had to build upon, exhibits a 
beautiful adaptation of cast-iron to such structures, ss not 
only a much stronger, but also, what is of great importance, a 
cheaper work. : 

The improvements alluded to are still being sates on, and 
farther important works are now in execution. e hope Mr. Milne 
will favour us with the particulars of the whole operations ; and we 
are satisfied that any member who takes an interest in such under- 
takings will be well repaid by a visit to Grangemouth Harbour, 
which is now in direct communication with Gl w by rail. 

The subject, improvements in iron shipbuilding, for both mercantile 
and war use, brought before us by Mr. Simons in his excellent com- 
munications, is one in which we would expect many of the members 
of this institution to take a lively interest. To the public y 
the strength of iron ships is a highly import®ht question. The many 
disasters of the past year have called the attention of almost every 
one to the safety of iron vessels, and the press has plainly stated 
that, in public opinion, many iron ships have not been built as they 
ought to have been; and our own Clyde has been pointed at as not 
guiltless in this direction. We are indebted to Mr. Simons, as a 
shipbuilder of known reputation and energy, for bringing the ques- 
tion of improvements in iron shipbuilding thus frankly before us, and 
challenging the discussion of the whole matter by our members. 
hope, however, that the non-attendance of those whom we would ex~- 
pect to take most interest in this important subject, at the different 
times when it has been under consideration, will not be taken as any 
indication of their indifference to a matter which the public expect 
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to demand from them as shipbuilders their most earnest consideration- 
There can, I think, be no doubt, at all events, that it must be both 
gratifying and assuring to the public to see that shipbuilders do use 
all their skill and energy to make the iron ships they build of the 
very strongest and safest description they can obtain from their own 
experience or that of others. 
"he account of the application and construction of hydraulic 
resses, communicated by Mr. D. More, could not fail to be interest- 
showing to what a great extent, and for how many different 
pu hydraulic power is now used in the operations connected 
rrith Saneiasiounn and commerce at home and abroad. If the com- 
munication had not been of so general a character, but had entered 
more into the details of construction, the recorded results of the long 
experience of a firm of such reputation as Messrs. A. More and Son 
deservedly possess for the construction of hydraulic presses, would 
have pa i very valuable addition to the volume of our Transac- 


tions. 

I will only further mention Mr. Tait’s carefully-conducted ex- 

riments on his engine and steam boiler, noticing the great value 

r reference of all carefully-conducted and reliable experiments. 
Mr. Lawrie’s papers on the form of ships, and on the treatment of 
steam for the development of power—two subjects of the very 
greatest importance, forming, as they do, the element of the success 
of steam navigation, subjects which have been much discussed, and 
in which there is still great room for more discussion. These, and 
communications from Professor C. Piazzi Smyth, Dr. Rankine, Mr. 
Napier, Mr. Moffat, and others I cannot overtake in detail, formed 
the business of our Institution during the last session. ‘ 

The past year does not seem to have left us any great strides in 
engineering progress to record ; but, although no marked leaps may 
be conspicuous, still the steady onward progress of improvement 1s 
not stayed—silently, but perseveringly, the useful work moves on. 
We are apt to be dazzled by the sudden outburst of some new effort 
of inventive genius, and lose sight of the great value of the perfect- 
ing of details, and the applying to useful practice the suggestions of 
those who may, with minds unfettered by the pressing cares of ordi- 
nary business, wander over the movements in life’s busy affairs, dis- 
cover some want to be supplied, some error to be corrected, or some 
new path onwards to whi h they point, but, unable to do more, leave 
the accomplishment to others. 

The success of many useful inventions, mainly, if not altogether, 
has often depended: upon the labour and perseverance of the prac- 
tised hand, who works out, and gives existence to, what is presented 
to him as mere visions of the mind; and, perhaps, the greater merit 
4 due rather to the successful applier than to the mere originator of 
ideas. . 

It is remarkable how much of late the public mind has been 
directed to the construction of implements of warfare. Science 


seems, in the past few years, to have somewhat left its usual course | 


—the pursuit of the arts of peace—and turned to the prosecution of 
the more exciting arts of war. This has been strikingly exemplified 
in the many schemes brought forward for the better construction of 
everything required in the conduct of war, defensive or offensive. 


The great perfection to which rifled arms and ordnance has been 
brought ee illustrates the value of the directing spirit of 
science, ond forcibly presses upon us the conviction, that our future 
successes before our enemies will depend upon the great intelligence 
and scientific skill displayed both in the construction and use of our 
weapons, as much as upon the strong arm and indomitable courage 
of our people. 

The great power given to heavy ordnance naturally demands 
farther efforts to obtain some efficient means of defence from this 
new-created destruction; and now that, on the ocean, the natural 
element of our nation, the wooden walls of old England are no longer 
able to defend us, we may only trust in walls of iron and bulwarks 
of steel. This necessity calls for ships of an entirely novel construc- 
tion and new combinations of material ; and we may reasonably con- 
sider that we have not yet arrived at the proper kind of v to be 
defended, or the proper kind of defence to be used. The shipbuilder, 
the engineer, and the iron manufacturer, have an opportunity of con- 
ferring great benefit upon the Government and the country by giving 
their assistance in this matter—not only to — vessels suitable 
for the purposes required, but to devise machinery and other means 
by which the material and the construction may be obtained at as 
small a cost to the nation as possible. 

Our country’s defence may be a subject which, strictly considered, 
does not come within the range of the objects of our institution ; 
but when we find the engineer called upon to take such an impor- 
tant part—in devising the means and constructing the instruments 
by which our safety from our country’s enemies is to be maintained, 
I think it cannot be considered out of place, even here, to notice 
briefly something of the constructions and machinery of the modern 
art of war. 

As stated by Mr. Simons in his ano on battle-ships, the time 
has evidently arrived when iron should be substituted for wood in 
their construction, for the very obvious reasons which he gave; and 
that speed will form a very essential el t in the efficiency of 
such vessels cannot be doubted, more particularly if it should be 
attempted to use them, as has been proposed, for running down an 
enemy. Such rams, heavily loaded with their iron cases, powerful 
and necessarily heavy machinery, guns, ammunition, and stores, 
will require great skill in their construction to obtain all the 
qualities demanded of them. The danger of such vessels suddenly 
going down, in the event of any misfortune, naturally presents itself, 
and the means of preventing such a catastrophe should be, as far as 
possible, provided for. 

It may be considered desirable to have another cluss of vessels, of 
a limited speed, to act as floating batteries, in fixed positions, where 
any portion of our coast should unexpectedly require to be defended. 
These vessels would be of an entirely different form from the others, 
and might have convenient accommodation for the naval reserves 
aad stores of all descriptions. 

Swift despatch boats will always form an important branch of 
our naval service, but there is little difficulty in providing vessels 
of this class -with sufficient speed to keep them out of harm’s way. 

A connected system of railways upon our exposed coasts has been 
suggested as a great assistance to our means of defence, It is 
obvious, with keen-eyed swift steamers, and well-worked ‘elegraphs, 
our artillery and volunteers, with such communications, would be 
rendered doubly valuable by being ever ready where a foe might 
plant his foot upon our shores. 

Harbours of refuge and fortifications open a large field te the civil 
engineer, Ihe construction of fortifications is happily something 
new to us in this country, and we also trust the time is far distant 
when they will be otherwise than something new to the soldier on 
the soil of Great Britain. One cannot but feel alarmed at the 
prospect of the execution of such great works being undertaken by 
our Government. We have some experience of how works of 
immense magnitude have been completed by private enterprise, and 
trust some means may be adopted through which the patience of 
the nation will escape a trial which, in comparison with such works 
as the building the Houses of Parliament, with the misfortunes of 
Big Ben into the bargain, will be but a phantom. 

f will venture to say it will be unfortunate for the people of this 
country, and muclggp be regretted, if that localised concentration of 
the directing powers of the nation in our great metropolis should 
deliver up the construction of those great works—perhaps the 
greatest the Government of this country has ever undertaken—into 
the hands of those only who are directly connected with the 
Government, or others fortunate by the influence which proximity 
to the seat of power has given them—to the exclusion of all others 
less favourably situated, but who, nevertheless, have equal claims 
for participating in the opportunities which the expenditure of so 
vast an amount of the nation’s wealth gives for the exercise of their 
profession ; and 1 would say more—it seems hardly fair to Scotland, 
with her fame for ship-building and steam engine making, and with 
her Yr powers of production in all works of iron, that there 
should not be one single royal dockyard or arsenal within her 





bounds; and that the benefits, which the constant disbursements of 


the large amount of public money confer upon the districts in which 
these establishments are located, should be altogether denied to this 
northern portion of the kingdom. 

In taking a cursory view of what, at present, more particularly 
occupies the attention of those who, like ourselves, are engaged in 
the pursuits of such objects as prepenty come under the considera- 
tion of our institution, I can only notice, within the limits of this 
short address, a few of those which come most prominently before 
us, and in which we are more immediately interested. Steamship 
building very naturally presents itself—one of the most important 
practical subjects we can turn our attention to—and economy of 
fuel in marine engines, a — of this subject which, at the 
present time, occupies considerable attention. I have already, on 
former occasions, remarked that the consumption of fuel in our 
marine engines demands the immediate and earnest attention of our 
engineers; and it is gratifying to observe the successful efforts now 
being made in that direction. I also pointed out what appeared to 
me the means to be used to obtain the desired end; and ventured 
to predict that surface condensation and higher pressure of steam 
would be universally adopted in all marine engines. Surface con- 
densation is no new thing to the engineers on the Clyde. Very 
many years ago considerable efforts were made by one of our then 
eminent engineers, and not without some success, to introduce sur- 
face condensers into our Clyde steamers; but the difficulties of con- 
structing and maintaining the apparatus in an efficient state were 
so great that the idea was abandoned; and engineers have gone on 
from year to year, turning out annually thousands of horses power, 
without almost giving the matter of y in fuel a ideration. 
It is an established fact that a most perfect vacuum can be obtained 
by the system of condensation we allude to; and we cannot for a 
moment doubt that the practical skill and perseverance of the pre- 
sent day, aided by the perfection to which the production of con- 
structive material has attained, will overcome all the difliculties 
which have hitherto prevented one of the greatest improvements in 
the marine steam engine from taking its proper place in the grand 
economy of steam navigation. 

The pure water obtained for evaporation from the new condenser 
will for ever banish from existence that vexatious annoyance of 
salting in the boilers, and allow of no excuse for priming; thus 
giving a far greater freedom to boiler construction, opening up an 
extended field for the skill of the boilermaker—which leads us to 
hope that ere long a cheap, compact, and safe marine boiler for pres- 
sures above 100 lb. will become an article of common manufacture. 
Then nothing will be wanting but to perfect the details, and com- 
pete for the best results from the whole system. 

It is generally admitted that in iron shipbuilding there are many 
improvements yet to be made, and we have of late seen various pro- 
posals for increasing the strength of vessels—by using different forms 
of material, as well as by differently arranging its position in the 
| structure of the vessel. But the form and proportions of the hull 
itself as a whole, and the figure and disposition of the weight of the 
part above the water-line, in relation to the portion immersed, ap- 
pears to be an important matter for consideration, in order to obtain 
a structure in which the severe strains caused by labouring ina 
heavy sea will not ccacentrate their destructive forces on some weak 
point, which would have been otherwise able to bear its own pro- 
portion & (fatigue) stress, but gives way—in consequence of the 
unequal duty it is called upon to perform, by the malconstruction 
of the other parts of the vessel. No doubt vessels ought to be 
differently built to meet the requirements of the different trades for 
which they are intended, both as to cargoes to be carried, and the 
seas to be sailed in. It may seem to some curious that iron steam 
vessels should be specially built for particular service, whilst the 
old wood-built ships were considered fit to sail in any sea; but the 
necessarily weaker form, from the great length required to obtain 
the speed, must not be forgotten, and the fatigue a sailing vessel 
suffers at sea cannot be compared to what any screw trader has to 
submit to. The steamer takes its course in whatever direction the 
wind may blow or the sea roll, and by being forced against the 
waves in every possible direction, is strained, twisted, and shaken 
in a manner no sailing vessel can be. 

Many of our members who are familiar with the practice of ship- 
building must admit the fact that, in their experience, the forms and 
proportions of both the submerged and emerged portions of vessels 
are not governed by any distinct rules, deduced from any known 
laws, which would undoubtedly be discovered by a thorough in- 
vestigation into those forces which act upon the vessel, under all the 
circumstances to which it may be exposed, and the resistances to 
those forces which the vessel, in the performance of its duty, must 
be able successfully to give. 

I would venture to suggest a better quality of iron, and a more 
secure system of rivetting would do much to increase the strength of 
iron vessels. I have repeatedly had striking examples of the very 
great differences in the strength and durability of constructions 
a of plates of iron—particularly when above j in. in 
thickness—rivetted together in the ordinary manner, when compared 
with similar examples, where the corresponding rivet holes were 
| carefully made parallel, and the rivets fitted tightly in their places. 
| It is, of course, impracticable to obtain perfect accuracy in the rivet 
| holes of a ship's plates, but any means or system which could im- 
prove the practice would, in my opinion, be of great value. 

If the improvements which have lately been made in the economy 
of the production of steel be still farther carried out, it is not un- 
reasonable to presume that that material may yet enter largely into 
those constructive parts where very great strength is required, at 
the same time, not increasing the weight of the whole vessel, whilst 
me re pd greatly to its strength. 

1 will here only farther repeat—what I stated in my address at 
the commencement of last session—how much it is to be regretted 
that the members of our institution, more particularly interested in 
this matter, do not bring forward the results of their experience in 
iron shipbuilding in order that the opportunity which this institu- 
tion gives might be taken advantage of—to compare different results, 
by which much valuable data might be obtained, and laws dis- 
covered as already referred to, and the various questions be dis- 
cussed, upon which there is so great variety of opinions, such as— 
the form and dimensions to produce given desired results; the 
amount of power that can be most effectively applied to different 
kinds of vessels; how to obtain the greatest amount of power with 
the least quantity of fuel; form, diameter, pitch, and speed of pro- 

llers ; arrangement of masting and rigging to give the best com- 

ined result of propeller and canvas; steering; rolling in a sea-way ; 
the unpleasant vibration produced by some propellers, and the great 
lateral oscillation observed in some vessels, both obviously tending 

reatly to aggravate the evil of insuflicient rivetting; peculiarities 
in setting compasses of different vessels; deviations of compass in 
the same vessel;—and many other inquiries which will suggest 
themselves to those more practically acquainted with the subject 
than I can be. 

In the landward department, of the great business of locomotion, 
the increasing demand for greater facilities, in accommodating the 
locomotion of the ever accumulating crowds of the people, urges 
forward the engineer to yet greater efforts. And now we have the 
extraordinary work going on of forming an underground railway 
through London—burrowing among a labyrinth of sewers, gas 
mains and water mains. This railway puslies on to connect all the 
termini of the railways in the metropolis. 

The propriety of connecting the different termini in large cities is 
becoming every day more apparent. ‘The transit of passengers, 
goods, and minerals, from one depot to another, is a source of great 
inconvenience to the traveller, expense to the trader, and nuisance 
to the citizen ; thoroughfares are crowded, streets are worn and des- 
troyed,—by a traffic which the business of our cities has no right to 
be encumbered with, Even in our own city, should it continue to 
enjoy the prosperity with which it has been favoured in past years, 
ere long some of the streets, wide as they are compared with those of 
sister cities, will become unmanageable, and their deticiences a great 
hindrance to the active energy of our serchants and traders, If 
our railway termini were connected,—with a brauch to the harbour, 

















and rails upon our quays to the ships’ sides—bringing the shipping 
in direct communication with the rising manufacturing and coal- 
producing districts around Glasgow, an immense boon would be 
conferred on the trading public, on our citizens, and on our shipping 
interest. 

The time seems to have arrived when the ordinary facilities for 
conveyances, even in our cities, in their crowded thoroughfares, are 
not considered sufficient for the demands of the age. In America, 
and in France, we have had for many years street horse railways ; 
and if we consider for a moment the number of horses, carts, 
wagons, omnibuses, &c., in Glasgow, and calculate the power 
necessary to draw the loads over the streets, and estimate how much 
less power would do the same work on a railroad, the saving of 
horses ar which could be effected would be enormous; and, be it 
remembered, not steam horse power, but real flesh and blood horses 
power, the cost of which very few are well aware of. Of course, 
the cost of transit would be proportionately reduced; and the 
saving in “rolling stock,” and tear and wear of street paving, would 
form a large item in the common economy. Our public authorities 
and the conservators of our roads are, perhaps, scarcely yet pre- 
pared to give way to the rail; but there seems no reason to doubt 
that the public convenience, and even the public safety, would be 
greatly increased by adopting properly constructed street railways ; 
and the difficulties to be overcome in their construction and 
management are not such as, in the present state of engi- 
neering intelligence, ought to be considered insurmountable. 

_ It would appear now to be considered as a matter not to be ques- 
tioned, that, in the present state of locomotive progress and 
experience, an engine can be made to run and do work satisfactorily 
on common roads. Several engines at work in England have given 
considerable promise of success, but there appears still to be some 
difficulties yet to be overcome in producing a good serviceable and 
durable road engine. That such a thing is at present required there 
is no doubt, and the mechanical engineer has a new field to open up, 
in this direction, for his skill and industry. 

Upon our railways we observe a continued tendency of traffic to 
flow in certain great streams. ‘This is naturally to be expected. 
Our great cities, with their busy suburbs, from centres to which 
railroads converge, ministering to the wants of the immense popu- 
lations, and carrying away the produce of their industry. These 
great carrying lines are well named trunk lines, and the feeders 
branches; er they might as apprépriately be compared to great 
rivers, with their tributary sfreams running into them. We conse- 
quently find the increasing demand for transport on these trunk 
lines requiring more powerful means of transit and greater speed, 
larger trains and larger engines. The locomotive engine has now 
been increased in power and in size, almost, we should think, to the 
extreme limits the narrow gauge will admit of. As examples of, 
perhaps, the most successful of this class of engine, I may mention 
those recently built for the Caledonian Railway by Mr. Connor, 
the locomotive superintendent of that line. The cylinders are 17} in. 
in diameter, and the stroke 24 in., with driving wheels 8 ft. in 
diameter, weighing each engine about 274 tons. ‘The first of these 
engines has been at work now for about a year, and its performance 
has been in every way satisfactory. I remember well the engines 
made for this same railway in 1831 (then the Glasgow and Garn- 
kirk) by Messrs. Stephenson of Newcastle. The cylinders were 
10 in. diameter, stroke 14 in., with four wheels 44 ft. diameter, and 
weighed 5 tons. Certainly a striking contrast to the engine of the 
present day, and affording a forcible example of the progress of the 

ower of locomotion. On trunk lines the necessity for, and economy 
in, such powerful plant and high speeds, has teen well established ; 
but in the branch lines, where the trains are smaller, and there is no 
necessity for any such high speed, I think a greater effort should be 
made, in an opposite direction, to accommodate the rolling plant, 
and also the permanent way, more to the limited amount of traflic 
carried on these lines. 

The economy to be arrived at by low spe ds, and locomotive 
plant particularly adapted for such, a system, does not appear to be 
sufficiently appreciated. The saving in the cost of bridges, permanent 
way, and its maintenance would be very great; and if railways were 
made strictly on this principle many of our thinly-scattered popu - 
lations might yet participate in the benetit of railway communication 
—now the great high road on which the commercial intercourse of 
the country is conducted —and without which those unfavoured 
districts of our country must remain deprived of one of the greatest 
stimulants to progress and improvement. 

Situated as Glasgow is, in the midst of an immense coal and iron 
district, where the production of the one, and the manufacture of the 
other, is carried on to so large an extent, we have reason to feel dis- 
appointed that we have had, 1 may say, almost no communications 
on the engineering works connected with this great and important 
department of our industry. 

he mining engineer has nowhere more scope for the exercise of 
his profession than in the West of Scotland, and there is much that 
comes within the range of his experience that would form most 
valuable subject for the notice of our institution. I need only men- 
tion the various methods of surveying and the instruments used— 
testing mineral fields by boring; the different ways of conducting 
coal and ironstone workings, especially in peculiar or ditticult 
mineral fields; the difficulties encountered, and how they are over- 
come; sinking of pits where they ought to be sunk; draining, 
pumping, ventilation, and such like. The mechanical engineer, 
engaged in making mining machinery, might also perhaps protitably 
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to himself, as well as instructively to others, submit for discussion 


blowing engines, pumping and winding engines, rolling-mill en- 
gines, with their boilers, and numerous machineries to which they 
are attached—all, no doubt, brought to great perfection, but we 
must not assume that there is not yet room for farther im- 
provement. 

We have much to look for from the civil engineer—in the con- 
struction of docks, harbours, quays, and jetties—our Clyde furnishes 
excellent examples of certain descriptions of such works, And the 
numerous harbours around our coasts, although they may not be of 
large extent, would still give opportunities of showing that, within 
the scope of the profession under which such works properly fall, 
there is not wanting among us that experience and skill, sufficient 
without foreign aid, to undertake such uew works as the increasing 
trade and commerce of our own part of the country must periodi- 
cally demand. 

1 cannot at this time farther particularise the numerous subjects 
which present themselves to us within that great field upon which 
the engineer is called to operate—railway works, waterworks, gas- 
works, telegraph works, sanitary works of every description—all 
offer ample opportunity for investigation, and tempt the enter- 
prising spirit into an arena within which many have found honour, 
and have reached the highest pinnacle of fame. : 

I have now called your attention, although, I fear, ina very im- 
perfect manner, to a few of those topics which appeared to me most 
conspicuous in the great engineering progress of our country. 
doubt not, however, but the views 1 have taken, and the opinions I 
have not avoided giving expression to, may not meet with your 
unanimous approval, and be subject to much just criticism. This I 
expect, neither could I desire it to be otherwise, but would rather 
court the utmost freedom in the expression of opinions, which set 
one against the other, stand or fall, by the facts with which they 
are supported, and lead to truth—the great aim and end of all well- 
directed inquiries. This leads me to notice, before 1 close, what I 
daresay has not escaped the notice of you all—the desire shown at 
the present day—by men engaged in the various pursuits connected 
with those arts which constitute the business of our lives—to asso- 
ciate themselves together for the purpose of better acquiring a 
knowledge, and assisting the progress and development of those 
objects to which their every-day labours are directed. The existence 
of scientitic societies we have been long accustomed to, but it must 
be a matter of satisfaction and encouragement to us to observe so 
many of those engaged in the noble art to which we have the honour 
to belong, associated as we are for the purpose of collecting and inves- 
tigating facts, deducing from them truths, and the laws and rules by 
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which the successful accomplishment of these great works have been 
attained, works which stand out as monuments of the genius, the 
industry, and wealth of our nation. 


On the motion of Professor Macquorn Rankine, seconded by Mr. 
William Johnstone, a unanimous vote of thanks was passed to the 
President for his able and interesting address. 


The President then drew attention to a small 
AMERICAN AIR-ENGINE, 


which was exhibited at work. Diagrams were also shown, with the 
assistance of which its construction and action were explained by 
Messrs. J. R. Napier and J. Brownlee. 

The engine, which is the invention of Captain Ericsson, is repre- 
sented in Fig. 1; Fig. 1 being a vertical section, and Fig. 2 a plan. 
The cylinder consists of two parts, the working part, or cylinder 

roper A, and the heating chamber B; the latter being partly sunk 
into, and encompassed by the furnace chamber C. Within the 
cylinder there are the working piston D, and a second piston E, with 
a plunger F attached. This plunger is made of a light material, a 
bad conductor of heat, and serves to prevent too great a radiation of 
heat from the heating chamber B to the working cylinder A ; and, 
at the same time, in consequence of its nearly filling the chamber, 
to spread the air in a thin sheet over the heating surface, and thus 
induce it the more rapidly to take up heat. The plunger piston E, 
is formed with a circle of small passages, which are closed b 
a loose ring when the plunger piston moves inwards towards 
the furnace, but which are open when the plunger piston 
moves outwards. With the parts in the positions represented 
in Fig. 1, the air in the space between the pistons D, E, 
is in a comparatively cold, but somewhat compressed state. 
The plunger F, and piston E, are about to move outwards, which 
will have the effect of transferring this air to the back of the 
plunger F, and the air becoming heated in consequence, will expand 
and force out the piston D; the pistons D and E moving nearly to- 
gether at this part of the stroke. The movement of the piston D is 
communicated by the levers d, di, and connecting-rod d?, to the crank 
of the shaft G, giving the latter half a turn, the piston D reaching 
its outmost position at the mouth of the cylinder A. The rod of the 
ne ad piston E passes through the piston D, and is connected to a 
lever e, the latter being fixed to a lever e!, connected by a rod e*, to 
the crank of the shaft G. The plunger piston E having followed 
the piston D, to near the end of its stroke, is, by the continued rota- 
tion of the shaft G, due to the action of its flywheel g, caused to 
move rapidly backwards, whilst a cam on the shaft G, by means of 
a lever h, opens an outlet valve H, and the used air behind the 
plunger is expelled. At the same time the recession of the plunger 
piston E, causes a fresh supply of cold air to enter between the 
pistons through a valve I provided in the piston D for that purpose ; 
this air afterwards becoming somewhat compressed by the recession 
of the piston D, into the position in which it is represented in 


Fig. 1. 

Fe President was sorry he could not give the Institution any in- 
formation respecting the engine. He had written to America and 
endeavoured to get some particulars about its power and relative con- 
sumption of fuel; but he was answered to the effect that they would 
send him an engine, but declined to give him any information about 
it. He hoped, however, that some gentleman present might be able 
to throw light upon it. 

Professor Macquorn Rankine said he saw a resemblance in some 
parts of it to parts of the first air-engine, that of Dr. Stirling, 
patented in 1816. The first point of resemblance was the manner in 
which the air was driven by the plunger from the cold to the hot end 
of the cylinder. Another point was the combination of connecting- 
rods and levers in Ericsson’s engine, which were like certain levers 
and connecting rods introduced for the same purpose by Dr. Stirling. 
But an important difference between this engine and Dr. Stirling’s 
was, that this engine took in a fresh supply of air at each stroke, so 
that it must work at very low pressure; whereas, Dr. Stirling’s 
engine by permanently confining a quantity of air could work at 
very high pressure, ith regard to the economy of fuel as com- 

ared with power, he said that there was a a of economising 

uel, by giving a greater heating surface. But he did not think from 
the appearance of this engine, that it could be intended to economise 
fuel to any great extent, because such a large proportion of the heat 
must evidently go up the chimney without being communicated to 
the air inside of the cylinder. It was likely that the engine was in- 
tended for use as a convenient mode of getting small power where 
there were objections to the erection of a boiler. It was very 
desirable that some experiments should be made, in order to get 
precise data as to the consumption of fuel compared with the power 
of the engine. He had seen many pamphlets written about these 
engines, but it was disappointing to find that they contained no in- 
formation as to the proportion of fuel consumed to the work per- 
formed, although there were many vague praises of the engine, and 
accounts of its driving various machines. He hoped that some 
definite experiments would be made with this engine. He heard a 
gentleman in the room say before the commencement of the business, 
that some experiments had been made with one of these engines, 
which had given a consumption of 30 1b. of charcoal per horse- 
power per hour. If the engine was really so wasteful, the cause 
must be the small heating surface; and he had no doubt that if it 
could be arranged so that the fre should communicate as much heat 


OPENING OF THE LONDON, CHATHAM, AND 
DOVER RAILWAY FROM LONDON TO CAN- 
TERBURY. 


‘THE new line of the London, Chatham, and Dover Railway was 
opened to the public'on Monday, for the first time with Metro- 
politan termini. For some months past the new Dover line has been 
completed, as between Canterbury and Strood, and opened for traffic, 
The company, however, have had no means of conveying goods or 
passengers to or from Canterbury and London, except by way of 
the North Kent line of the South Eastern Railway emg he 
traffic on the new line passed oyer the North Kent Railway between 
Strood and Loudon, and it was only from the link between Strood 
and Canterbury that any benefit was derived by the London, 
Chatham, and Dover Railway. The section which opened lies 
between Strood and Bickley, the length being about twenty-two 
miles, and it will complete the link required to give to Strood a com- 
pletely independent communication with the metropolis. At present 
the traflic over the new line will be carried on from the Victoria- 
station at Westminster, and the London and Brighton station at 
London Bridge. The West-end ‘traffic will pass over the Crystal 
Palace line as far as the Crystal Palace, and thence on to Becken- 
ham, by way of the Mid Kent Railway. The western extension 
of the Lote, Chatham, and Dover Railway, now in course of con- 
struction, will, however, shortly give a distinct communication 
with Beckenham by a line passing through Dulwich, Camberwell, 
Brixton, Clapham, and Wandsworth, and joining the West-end of 
the Crystal Palace line near Battersea, and thence continued across 
the Thames to the new and commodious Victoria station. An inde- 

ndent City terminus will also be provided by a station in 

arringdon-street. 

The section between Bickley and Strood has involved the execution 
of some very heavy works; there is scarcely a mile of level surface 
along the whole distance, and several of the cuttings and embank- 
ments are of an extensive character. There is, however, no tunnel 
upon this portion. The whole of the line has been very substantially 
laid—the cuttings and embankments have been formed with great 
care, and the brickwork throughout is of an unusually solid character, 
The bridges upon the line are formed either of brick or of iron, no 
timber whatever being used in these parts of the work, The first 
cutting of any importance is at Orpington Wood; it is the only 
one upon the line formed in the clay, all the others being in the 
chalk. The length of this cutting is little over half a mile; its 
extreme height is 25 ft., and in one part it is spanned by a very hand- 
some brick — of three arches. A short distgnce beyond 
Orpington is the Crays station, close to which there is a viaduct of 
nine arches, about 45 ft. in height. The valley of the Crays is one of 
great beauty, and a fine view of it is afforded from the viaduct. A 
short distance from this point is a very fine bridge, the roadway of 
which is 53 ft. above the railway, and connects the opposite banks of 
a very heavy cutting. This cutting is nearly one mile in length, a 
large portion of it being as much as 40 ft. in depth. About two 
miles from Crays a branch is thrown off to Sevenvaks, of seven 
miles in length, and a short distance beyond the line passes under 
the Old London and Maidstone turnpike road. For three or four 
miles beyond this the railway runs through a rich undulating 
country, with much very pleasant scenery. At Farningham a large 
extent of ground has been secured for a goods station. At this 
point another fine view is afforded of the rich Crays valley. The 
railway is carried across a portion of the a known as the Dart, 
by an embankment 80 ft. high, intercepted by a viaduct of ten 
arches. The fine old church of Horton Kirby lies on the left of the 
line, near the embankment. There is probably no part in England 
which affords so many evidences of the prosperity of the agricultural 
interest as this part of the county of Kent. There is a continuous 
succession of well stored wheat stacks, and the dwellings of the 
agriculturists present a comfortable and thoroughly thriving 
appearance. As the line a hes the Medway it passes for a 
short distance nearly parallel with the left bank, the grey and 
venerable ruins of Rochester Castle standing out conspicuously on 
the opposite side. The station close to the Medway is Cuxton, and 
a large amount of business, of an agricultural character, may be 
expected at this point. Between this place and Strood the works 
have been of a very formidable character, and considerable delays, 
owing to the nature of the ground, have occurred in the completion. 
The railway is carried over the Strood and Maidstone line of the 
South Eastern Company by a wrought iron bridge of 150 ft. in 
length. Arrived at Strood, the railway connects itself with the 
bridge over the Medway already constructed, and the remainder of 
the journey to Canterbury is performed over the section of the line 
that has been for some months open to the public. The works upon the 
line have been carried out under the direction of Mr. J. Cubitt, the 
engineer-in-chief, by Mr. T. Turner. ‘To these gentlemen, as well as 
to Mr. C. Watson, the agent of the contractors, and who has been 
chief inspector of the works, great credit is due for the admirable 
manner in which the works have been completed. 

The completion of the entire line to Dover will take place early in 
the next spring, and the promoters state that it is their object and 
intention to have a system of very low fares for the first year and 
a-half after the opening of “the line throughout. At present 

assengers to Dover over the new line have to be conveyed by omni- 

uses for about fifteen miles, the length of the uncompleted section 
between Canterbury and Dover, but under these disadvantages the 
y have made a considerable reduction in the fares between 





as it did in steam boilers, the engine would be a more ] one. 
However, opens it not to be economical, it might be useful as a 
convenient and simple engine. 

The President said that this engine, which they had heard so much 
about, was evidently a very ingenious machine, and he believed 
could be made at a very small cost. He believed that it was not 
intended to be an economical engine, but rather to be used for con- 
venience. He thought it was both interesting and amusing to look 
into this matter. It was very desirable that correct results of the 
performance of the engine should be obtained; and therefore he 
suggested that Professor Rankine and Mr. J. R. Napier, if they 
could spare the time, might make some experiments, and he would 
be very glad to provide the oil, coals, and indicator. 

Mr. J. Fergusson said he had seen one driving a thrashing mill at 
Berlin about a fortnight ago, and it was going tolerably quickly. 

Mr. David Rowan remarked that, in Hamburgh a short time ago, 
he had seen one going very slowly. He had asked about the con- 
sumption of fuel for the power, and he was told that it had been 
prrought at about a horse-power, and burnt 30 Ib. of charcoal per 

ur. 

A unanimous vote of thanks was passed to the President for 
bringing the engine before them. 





Gow Corron as A Fivrexer.—Professor Boettger makes known 
to chemists that gun cotton, properly prepared, is a much better 
filter at the ordinary temperature for any kind of corrosive fluid 
than the substance commonly used for filtering purposes. Push a 
small piece of the cotton loosely into the throat of a funnel, and it 
will separate chloride of silver from nitric acid, and filter aquaregia, 
and concentrated alkalines and powerful acids, and liquids which 
would be liable to decomposition in other kinds of filters.—Professor 
Bunson finds that the brightest artificial light hitherto tried is 
magnesium wire burned in the flame of a common spirit-lamp: its 
brilliance is only 525 times less than that of the sun, and its photo- 
chemical power only 36 times less. Here, then, is a light which will 
enable photo raphers to carry on their observations at all hours of the 
night as well as by day. A wire fine enough to be wound on a 
cotton-reel will give as much li 
of tive to the pound. No galvanic battery is requircd, all that is needful 
and ‘peas on . ~ roe shall — steadily from the reel, 

e flame 1 virit- > i rev 
iderable, the spirit-lamp. ‘The cost is, however, 


(15} grains) being 9s. ; but with photographers, whose consumption 


would oni Ww , : ~age 
objection” be by a few seconds at a time, this would hardly be an 





ht as seventy-four stearine candles | 


eee and will remain so till some wey shall be discovered of | 
Producing magnesium cheaply, the price of one gramme of the wire | 


London and Dover. The contracts for the execution of the western 
extension of the line to Farringdon-street and the Victoria station 
have been undertaken by Sir Morton Peto, and a commencement has 
been made at the tunnel at Sydenham, on the north side of the 
Crystal Palace. A considerable amount of wharf property on the 
Surrey side, near Blackfriars Bridge, has been purchased, with 
the view of commencing at once the erection of the new bridge over 
the Thames. The capital for this proposed western extension has 
been to a great extent provided. £206,520 has been paid up on the 
A shares, £206,520 on the B shares, and a further sum of £200,000 
in excess of the calls has been paid up by the subscribers. Ihe 
Chatham line has been of course promoted in direct opposition to 
the existing South Eastern, to which Parliament denied the powers 
it has since granted to its rival line. It remains to be seen, however, 
whether it will ever yield a dividend to its proprietors. 


A LeTrer from Annecy says :—‘ We are informed that the works 
of the tunnel through Mont Cenis are suspended: some say owing 
to want of funds, while others assert that unexpected difficulties of 
execution are the cause.” 

Rauway Divipenps.—It appears that last year four railway 
companies paid dividends at the rate of 1 per cent. per annum and 
under; nine between 1 and 2 per cent.; twenty-five between 2 and 
3 per cent.; thirty-two between 3 and 4 per cent.; twenty-nine 
between 4 and 5 per cent.; nineteen between 5 and 6 per cent.; five 
between 6 and 7 per cent.; four between 7 and 8 per cent.; one 
between 8 and 9 per cent.; and four between 9 and J0 per cent. 

Tae Sure Warrion.—At the eleventh hour, after more than a 
quarter of a million sterling has been spent upon building the gigantic 
armour-plated ship Warrior, the Lords of the Admiraity have dis- 
covered that she is not the description of vessel that will combine 
stability with invulnerability; but, after stopping the works for 
two whole days, pending the deliberations which were being held at 
Whitehall on the subject, the foliowing decision was arrived at :— 
“She is not the vessel we could wish for, but, after laying out so 
much wpney upon her, it will be as well to see what can be made of 
her.” 5o, in accordance with this resolution, the company in whose 
yard the ship is building have been urged to use every possible 


| exertion to get the ship into the water before the end ot the year. 


Thus, while we are wasting our energies upon a doubtful experiment, 
the Emperor of the French has tested his La Gloire, the perform- 
ances of which have been again reported as having given great 
satisfaction, and is quietly but rapidly constructing several other 
vessels on a similar plan.—Army and Nary Gazette. 





THE LATE EXPLOSION AT ST. MARY'S, 
OXFORD. 


THE committee appointed to inquire into the cause of the late ex- 
plosion at St. Mary’s Church called in Mr. C. W. Siemens, C.E., to 
report thereon, as a gentleman recommended to them as thoroughly 
competent to give an opinion on the subject, and wholly unconnected 
with all parties interested in the result. 

Mr. Siemens has rendered the following report, and it will be seen 
that he does not agree with the University authorities, who attri- 
buted the accident to the failure of the water heating apparatus :— 


8, Great George-street, Westminster, 
, November 9, 1860. 

Having been called to examine into the causes of the explosion 
which took place at St. Mary’s Church, Oxford, on Saturday the 
3rd of November, I found, on my arrival there on the followir 
Tuesday, the débris of the accident in the same position into whic 
they had been thrown, excepting only a piece of water-pipe that had 
(as I was informed) been moved inadvertently by the workmen. 

_It appears that, about ten days previous to the accident, water- 

ipes had been laid down throughout the church for the purpose of 
neating it. ‘These pipes communicate in the usual manner with a 
boiler and furnace, which has been established at the north-east 
corner of the church, the crown of the boiler being about 2 ft. 6 in. 
below the level of the church flooring. The boiler is supplied with 
water from a cistern at a suflicient elevation; which cistern re- 
ceives its supply from the town water-pipes through a ball-tap. The 
water supply-pipe is furnished, however, also with an ordinary tap, 
which, upon examination, I found to be closed. It is probable, how- 
ever, that this tap had been closed by a workman after the accident, 
for, on opening a plug at about 18 in. elevation above the crown of 
the boiler, water issued, proving that there could have been no lack 
of water. 

The pipes in the church are provided with a sufficient number of 
ascending safety-pipes, which were open to the atmosphere. The 
water is made to pass from the boiler through two distinct circuits 
of pipes; one circuit to heat the chancel, the other to heat the body 
of the church, The latter circuit, on entering the church below the 
stone pavement, divides into three brancties; the one to the left 
passing through the body of the church, that to the right into the 
sacristy, and the centre one, below the large platform of seats upon 
the north side of the church, ling i liately through a hole 
in the platform, forming a loop below one line of seats, and return- 
ing to the boiler. This latter branch-circuit is very much shorter 
than the others, and would be heated too freely were it not con- 
nected to the main-circuit by means of contracted pi about 6 ft. 
a and of 2 in. diameter; the diameter of all the Other pipes being 

In. 

It is in the locality of this short branch-circuit that the accident 
took place. 

On examining the gas-pipes of the church, which, I am told, were 
laid down nearly thirty years ago, I found that the gas enters the 
church at the south-west corner, passes along the southern aisle 
(below the stone pavement), turning at right-angles towards the 
north, and in at right-angles towards the west, when it passes 
under the platform which was the scene of the accident; there the 
main gas-pipe terminates, having throughout its course numerous 
branch pipes connected to it to supply the different burners. On 
the day of the accident a gas-fitter was employed to repair one of 
the branch gas-pipes on the north platform, and one of his fellow- 
workmen came into the church at the time. It appears from their 
evidence that when the man employed had com feted the new con- 
nection he turned the gas on from the street, and lighted a match to 
see whether any gas escaped at the new joint. Finding no escape, 
he threw the match down and turned the gas off. It appears fur- 
ther, —" his evidence, that a few minutes after this the accident 
occurred. 

My attention was next directed to the position of the débris pro- 
duced by the explosion: the north platform, which had been con- 
structed of oak plank of 1 in. thickness, and was sup upon 
nag dwarf walls, had evidently been lifted up with great 
violence, projecting the seats and desks upon it against the ceiling of 
the gallery, which ceiling I found entirely defaced at the north-east 
corner of the gallery, extending along the north side to the middle. 
The Vice-Chancellor’s seat on the middle of the platform had also 
been thrown up against the gallery with sufficient violence to break 
it- The gasfitters, who had standing near this point, were both 
thrown down, and one of them driven with great violence towards 
the middle of the church, 

On the west side of the B og va the effects produced by the 
explosion are less marked. The boarding has, however, here also 
been forced upwards in some places. The foot panelling facing the 
platform to the south has been forced away outward. ihe gallery 
above the platform has evidently been shaken by the explosion to 
some extent, although its solidity has not been im aired, The 
church windows are broken for the most part towards the south and 
west, but to a lesser extent on the north side. 

The water pipes upon the north platform were broken several 
times in a right angular direction to their axis, both near the point 
of their entry upon it, and just outside the floor of the platiorm, 
which goes to prove that their breakage was caused not from a pres- 
sure within the pipes, but from an external cause, such as the sudden 
lifting of the platform. 

Having noted these facts there remains no doubt on my mind 
that the seat of the explosion must have been the enclosed space 
below the north platform, it having been most violent near the point 
where the main gas pipe enters that space. 

lt follows from this that the explosion could not have been caused 
by the water pipes which were upon that platform, and could not 
have been heated to a dangerous degree, considering their general 
arrangement, 

It remained, however, for me to ascertain how any explosive com- 
pound could have been formed below the platfo) and how that 
compound could have been fired. For this purpose I had the débris 
removed “Toe | to obtain access to the main gas pipe, when I at 
once found that all the branch pipes had been severed from it, and 
that the main Pipe itself must have been turned upon its axis through 
about 50 deg., after the separation had taken place. 


No explosion, however violent, could have turned the pipe upon 
its axis, which must have been done previously. 


From the evidence of the gas-fitters it appears that a portion of 
the main gas pipe, before its entry to the space below the platform, 
had been taken up to allow the water pipes being laid, and it may 
be concluded that in attempting to unscrew the coupling of the gas 
pire on that occasion, the pipe itself had incautiously been turned 

odily, on the severing of all the branches. The openings thus 
produced would admit of a sufficient issue of gas into the confined 
space below the platform during the short period the gas was turned 
on to prove the fresh made joint, to cause an explosive mixture. An 
addition of three volumes of gas to ninety-seven volumes of atmo~ 
spheric air suflices for that purpose, but the violence of the explosion 
argues for a larger proportion of gas (say from 6 per cent. to 10 per 
cent. 

It "iia only to be shown how the explosive mixture, thus 
formed, could have been fired so long after the lighted match had 
been thrown down. The gas-fitters positively deny that they had 
any lighted match or candle within the church at the moment when 
the explosion took place. It appears probable, however, that the 
remnant of the match previously lighte4, and which was of wood, 
was thrown through the opening made by the gas-fitter into the 
space below the platform, when the gas present served to support its 

owing or slow combustion until an explosive mixture was formed 
in its immediate vicinity, upon whicl: ignition took place. 

It is not surprising that the gas-fitters perceived no flame, for 
they were divided from the seat of the explosion by the platform, 
nor could any visible effect of fire have been produced on the solid 
woodwork, owing to the rapidity With which sach explosions in- 
variably take place. C. W. Sieexs. 
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In looms of the ordinary construction it is customary to apply the 
‘* swell” to the back of the shuttle box. When the swell is in this 
position, the action of the swell on the shuttle has a tendency to 
cause it to deviate from a straight line when thrown across the shed. 

This invention of Mr. John Sidebottom, of Broadbottom, near 
Mottram, consists in applying the swell above or below the shuttle, 
by which means he states that the defects of the present mode of 
construction are obviated, and the loom may be worked with less 
power and at a greater velocity than is now attainable with safety. 

Fig. 1 is an elevation of a loom, with a loose reed of the ordin 
construction, to which one mode of applying the improvements is 
attached; Fig. 2 is a front view, and Fig. 3 a plan of of the same. 
a is the crank shaft; 6 the connecting arms, and c the lay or batten, 
the shuttle boxes of which are furnished with improved swells 
marked d; these swells are hinged at ¢, to the plate f, which forms 
the top of the shuttle box; the picking sticks g pass through a slot 
in the lay bottom, as is now custom in some looms, and the 
upper end of each picking stick passes through a slot in the swells d; 
each swell enters in a slot in the plate f, but is prevented from 
passing too far through the slots by the projections di, which are 
cast or fixed to the swells. The springs e! fixed to the end of the 
lay, press upon the swells d and hold them down. On referring to 
Fig. 2 it will be seen that the swell at the right-hand side of the 
lay is raised by and bears upon the shuttle, shown by dotted lines, 
which is now in the right-hand shuttle box, while the swell at the 
left-hand side is down; when the shuttle leaves the right-hand 
shuttle box the swell that was bearing upon it drops until the shoul- 
ders di bear on the plate /, and when the shuttle enters the left-hand 
shuttle box, it raises the left-hand swell; the weight of the swell 
assisted by the spring e! prevents the rebound of the shuttle when it 
has been thrown into the shuttle box. The swells bear evenly on 
each side of the shuttle, consequently when it is thrown out of the 
shuttle box by the action of the picking stick, it is propelled in a 
direct line across the shed, whereas, when the swell is placed at the 
back of the shuttle box, as now customary, the action of the swell 
has a tendency to cause it to deviate from a straight line in crossing 
the shed. 

Fig. 4 is an end view, and Fig. 5 a front view of of the lay of 
an ordinary loom having a fast reed, to which Mr. Sidebottom’s im- 
provements are applied; in this case the stud d: is fixed near the end 
of the swell d, and the link A hinged above to the stud da is connected 
below to the lever i, fixed to the stop rod j, to which the stop finger 
i! is fixed in the usual manner. 

Fig. 6 is an end view and Fig. 7 a front view of part of the lay of 
a loom with a fast reed, to which a modification of the patentee’s 
improvements is applied; in this instance the swell d is hinged to the 

late f at e¢, the swell is made with a lever ds, to which a stud @ is 
fixed ; the upper end of the link A is jointed to the stud ds, and the 
lower end fits on the lever i, fixed to the stop rod j, to which the 
stop finger i! is fixed in the usual manner. 

Fig. 8 is an end view, and Fig. 9 a front view of pert of a lay of a 
loom with a fast reed, to which another modification of these im- 
provements is applied. In this case the roller & answers the pur- 
pose of the swell; this roller is mounted on a stud dg, fixed in the 
upright /, which slides up and down in the bracket m, fixed to the 
back of the lay; to the stud d2 is jointed the link A, which passes 
below through the stop finger #. When the shuttle enters the 
shuttle box, it raises the roller &, and this roller, in rising, lifts the 
stop finger clear of the in the same manner as the swell d in the 
Figs. 4, 5, 6, and 7. Various other combinations of parts for 
eflecting the same object might be shown, but the foregoing are 
sufficient to illustrate the nature of this invention. Mr. Sidebottom 
remarks that the swell, instead of being placed at the upper part of 
the shuttle box may be applied below, the object of nie improve- 
ments being to apply the pressure on the shuttle in a line with its 
traverse across the shed, thereby enabling the loom to be worked 
= less power and at a greater velocity than is now attainable with 
safety. 








JOHNSON’S PUMPS FOR COMPRESSING 
ELASTIC FLUIDS. 


Tits invention, communicated to Mr. Johnson, by Mr. Sommeiller, 
of Turin, relates a peculiar construction and arrangement of appa- 
ratus for compressing air, gases, and other elastic fluids, and con- 
sists in the employment of a horizontal cylinder, opening at both 
ends into two vertical cylinders respectively. A piston is caused to 
work to and fro by any prime mover along the horizontal cylinder. 
This last-mentioned cylinder is filled with water, which ahe 
tially fills the vertical cylinders ; the piston is thus entirely dend by 
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water on both sides. The two vertical cylinders are each provided 
with a pair of valves kept hermetically air-tight by hydraulic joints, 
the valves and valve seats being constantly covered with water. One 
of each pair of valves serves as the inlet for the air or gas to be 
compressed, and the other allows the compressed air or gas to escape 
into a pipe leading to the compressed air or gas reservoir. The to- 
and-fro motion of the piston in the horizontal cylinder causes a 
simultaneous elevation of the water level in the one vertical cylinder, 
and a corresponding depression of the water level in the other 
cylinder. As the water level descends, the external air (if it is 
sought simply to compress atmospheric air) enters the cylinder by 
the inlet vie, at the same time a small quantity of the water whic’ 
surrounds that valve escapes into the cy inder with the air, and at 
the next stroke of the piston the raising of the water level com- 
presses the air above the water in the cylinder, and forces it through 
the outlet valve into the pipe leading to the reservoir or air vessel ; 
a smail escape of water again taking place with the air out of the 
cylinder, It is thus obvious, that during the working of the appa- 
ratus, there is an intermittent entrance of water into the cylinders, 
and a corresponding escape of water therefrom. This supply may be 
maintained by any natural and constant source, such as a mountain 
stream, and the water which escapes flows into a reservoir fitted with 
a float and valve, so that when a certain quantity of water has run 
into the water reservoir, the float will rise, open an escape valve, 
and allow the water to run off until the descent of the float again 
closes the valve. 
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A is the horizontal cylinder, within which works to and fro the 
piston P, actuated by any convenient prime mover. This cylinder 
opens at both ends into the compressing cylinders B and C respec- 
tively ; M is a horizontal cylindrical reservoir, in which is placed a 
py ane see float G, a free space a a, being left between the exterior 

of the float and the interior of the reservoir, as shown in the draw- 
| ing; R is a water reservoir or tank, which is kept constantly sup- 
plied from any natural or other convenient source, and is provided 
| with two cocks, r, r}, which direct the water into the two vessels 
= F, respectively ; S and S!, are two inlet valves for the entrance 
of the air or gas to be compressed into the compressing cylinders; 
O, O1, are two other valves, which admit of the exit of the com- 
pressed air or gas from the compressing respectively; and z is 
another valve fitted into the bottom of the reservoir M, and con- 
nected with the float G, for the purpose of effecting the periodical 
emptying of the reservoir, as hereinafter described; T, T!, are two 
horizontal tubes or one serving to conduct the compressed 
air or to any suitable accumulating reservoir, which is not repre- 
sented in the engraving, and the other serves to carry off the water 
which is operated in the ae of the fluid. The piston works 
to and fro in the water, which always maintains an air-tight joint, 











and the tightness of the valve S, Si, and O, 0}, is also maintained 


perfect by keeping them constantly immersed in water by the aid of 
the respective vessels, X, X!, and Y, Y1, which are always maintained 
full of water at a constant and invariable level, which water effec- 
tually prevents the return of the air or gas, whether at the inlet or 
exit valves. The compressed air or gas in the cylinders or compress- 
ing chamber B and C passes out by the valves O and O!, simulta- 
neously with a small quantity of water, which is carried along with 
it mechanically, and expands in the space x, whence it passes by the 
tube T into the receiver or magazine. The small quantity of water 
which is carried over dl the air into the space z serves to keep the 
vessels Y, Y}, constantly supplied, the surplus water flowing off int 
the reservoir M. When this waste water has attained a certain leve 
in the reservoir M, it elevates the float G, which draws with it and 
opens the emptying valve z, through which the water escapes by the 
aid of the tube T!, and under the pressure of the air or gas in the 
space x above. The escape of the water causes the float G to descend 
again, and so close the valve z until the further supply of water 
again elevates the float and valve. Thus the water supplied by the 
cocks r, rl, in two continuous jets, after having fulfilled its 

of packing or keeping air-tight the inlet valves, is expelled inter- 
mittently and automatically from the apparatus at the same time 
with the water carried along by the compressed air. 


Although the constant admission of fresh cold water into the aj 
paratus might be objected to as tending to a certain extent to di 
minish its useful effect, yet this entrance of cold water acts benefi- 
cially in other respects by keeping down the temperature of the 
apparatus, as it will absorb the heat generated by the compression 
of the air or gas. Supposing the apparatus to be started, the piston 
P will travel in the direction of the arrow from ato}, and the 
outlet valve O of the compressing cylinder or chamber B close. This 
cylinder B is completely tilled with water, whilst in the cylinder C, 
the water reaches only to the level n, n!; the remaining part of this 
second cylinder is filled with airor gas, as the case may be. Now. 

during the course the piston travels, from a to 6, the level n, n}, will 
rise and compress the air above it until it forces open the outlet 
valve Ol, and escapes in the space x, and thence by the tube T to 
the receiver. On the arrival of the piston at 5, or the end of its 
stroke, the valve O! closes again, and is kept tight by the presence 
of the water which covers it in the vessel Y1. Should this valve be 
imperfectly made, a leakage or black flow will take place through it, 
during the return stroke of the piston from 6 to a, but this leakage 
will pan | be a small quantity of water, and not of the compressed 
fluid enclosed in the space x. Whilst the piston has been travelling 
from a to b, the inlet valve S! of the cylinder or chamber C has of 
course remained closed and been kept air-tight by the water in the 
vessel Xi, in which this valve is immersed. In the same manner 
described with reference to the valve O!, and leakage through this 
valve S! will merely result in the escape of a small quantity of 
water, whilst the compressed fluid itself is retained in the cylinder. 
The operation of the cylinder B during the return stroke of the pis- 
ton from 6 to a is precisely similar to that already descri in 
reference to the cylinder C, but it has in the meantime been filled 
with air or gas through the inlet valve S, and its water level has 
descended to the line m, m1, so that when the piston begins to move 
from 6 to a the air or gas above m, m!, will be compressed and forced 
out eventually through the outlet O into the space x and receiver. 
Whilst this is taking place the level of the water in C is descending, 
and a fresh supply of air or ‘gas is entering by the inlet valve Si. 
The volume of air which enters and is capated from each cylinder 
B, C, alternately, is of course equal to the volume of water dispelled 
at each stroke of the piston. 








CrenTrRAL ArricaA.—A new expedition to Central Africa in 
search of Dr. Vogel is being prepared in Germany; committees 
for the promotion of this undertaking, which promises to become 
a national one, have been formed in different places of a 
The central committee at Gotha, under the auspices of the Duke 
Ernest, have issued several papers on thé subject, inviting the 
German nation to support the expedition, at the head of which 
Baron Theodore von Heuglin has been appointed. Although little 
chance may exist of finding Dr. Vogel a prisoner and alive, yet 
the results of his laborious work, his manuscripts and last notes, 
may be secured, and his work of discovery continued. Even the 
confirmation of his death would be an advantage; and the com- 
mittee are right in making it a point of honour to lift the veil 
which still surrounds Vogel’s fate, pointing to the example which 
England has given in the long-continued search for Sir John 
Franklin, long after all hope of finding him alive had vanished. 
The expedition has for its aim the exploration of the vast tract 
of land between the Nile and the Lake Tsad, a territory belong- 
ing to the vey heart of the unexplored interior of Africa. 
Except Vogel, on his journey to Wadai, no European has set 
foot on these entirely unknown regions. ‘The expense of the ex- 
pedition has been estimated at from 12,000 to 20,000 thalers, 
about the half of which sum has come in already; and as Baron 
von Heuglin intends not to spare his own means in the under- 
taking, no pecuniary obstacle presents itself to the expedition, 
which will set out from Khartoum as soon as all the necessary 
preparations can be completed. Herr von Heuglin has held a 
seven years’ official ition in the countries of the Nile. The 
experience which he athered there, the practical knowledge 
of the country, his acquaintance with persons of power and in- 
fluence there, combined with his scientitic capacity, eminently fit 
him for such an undertaking.—Atheneum. 


THe Paris Topacco Manuracrory.—At a moment when the 
articles produced at this establishment are undergoing a reorganisae 
tion, it may not be without interest to give a glance at the process 
pursued at the manufactory at Gros-Caillou, between the Quai 
d'Orsay and the Rue de I’Université. The tobacco leaves are first 
clea from the stems and ribs by women, these hard parts being 
used to make paper for cigarettes. The leaves thus cleared are 
wetted with a solution of sea salt which contributes to prevent 

utridity. After being coarsely chopped, the tobacco is laid in 

eaps to ferment, during which operation it attains a temperature of 
70 deg. or 80 deg. (158 deg. to 176 deg. Fahr.), and, like green hay, 
would take fire if air were not admitted to the interior of the mass 
in due time. The fermentation generally occupies five or six months, 
and the quantity simultaneously undergoing this process in different 
stages often amounts to 400,000 kilos. When the fermentation is 
completed, that portion of the tobacco intended for snuff is ground 
and fermented again, but is not allowed to exceed the temperature of 
40 deg. The length of time necessary for Seneires renders an 
extensive stock of tobacco an absolute necessity. he snuff on 
leaving the mill is passed through several sieves successively, being 
carried from one to the other by machinery. As to tobacco for 
smoking, it is pressed between two planks, and thus brought under a 
sharp knife, like a chaff cutter, which divides it into fine shreds. It 
is then dried, during which it loses about 15 per cent. of its weight. 
The tobacco is next taken to the packing room, where it is made up 
into packets of different weights and ticketed for sale. The tickets 
and leeks which are printed in sheets, are cut out by a machine 
worked by steam. The packages are then put into casks which hold 
240 each. Another part of the manufactory is devoted to the prepa- 
ration of tobacco for chewing, or pigtail, which is spun into cords of 
different thickness, by the same means as ropes are made. The 
tobacco thus spun is wound into balls, and pressed. Two spacious 
rooms are entirely devoted to the manufacture of cigars, in which 
females only are employed. Each has a little table to herself, and 
is paid according to the number she makes. When rolled, the cess 
are sorted, dried, and done up in packets or boxes, with labels 
announcing their respective qualities. Another room is set apart 
for making cigarettes, which were introduced in 1843, and the first 
twenty thousand made were sold in a bazaar held at the Palais 
Royal, under the patronage of Queen Marie-Amélie, for the benefit 
of the sufferers by the earthquake at Guadaloupe. The Im 
Tobacco Manufactory employs nearly 1,500 women and girls, and 





400 men and boys, 














Dzc. 7, 1860. 


THE ENGINEER. 








RONALD’S MACHINERY FOR SPINNING HEMP, &c. 












































IHEsE improvements of Mr. James Ronald, of Liverpool, consist 
of a revolving, rectangular, or other suitably-shaped frame, one end 
working upon a fixed hollow trunnion, and receiving motion at the 
other end through a driving shaft, upon which suitably driving 
pulleys are staked, or by means of other convenient mechanical 
equivalents. The hollow trunnion is fitted on its inner end with a 
fixed bevel toothed collar, into which is geared a toothed wheel 
staked on to the end of a short transverse shaft, which extends 
through one side of the rectangular or other suitably-shaped revolv- 
ing frame, and carries on its outer end a small spun wheel, which 
gears into another toothed wheel on the end of a transverse shaft 
which extends across the revolving frame, and at the centre of its 
length it is provided with a grooved pulley, ovér which the yarn 
passes as it isspun. This transverse shaft is fitted within the frame 
near one or both ends with a grooved driving pulley, for giving 
motion to a yarn bobbin through a driving band or bands. The 
yarn bobbin is mounted transversely within the frame, with its axis 
parallel to the shaft upon which the driving pulley or pulleys are 
mounted. This last-described transverse driving shaft may be fitted 
near one end with a worm motion, for the purpose of giving motion 
to a lever which carries a guide for causing the yarn to be wound 
equally on the bobbin. ‘The fibre to be spun is supplied by hand, or 
otherwise, through the hollow trunnion on which the revolving frame 
works, the twist being put into the fibre by the rotatory motion of 
the frame. The yarn, when formed, passes over the grooved wheel 
on the shaft which extends across the revolving frame, and is then 
carried through the guide eye on the end of the — or the yarn 
may be first carried over a second loose grooved pulley placed at the 
rear of the first-described grooved pulley, and is then wound upon 
the take-up bobbin. Sometimes two fixed guide eyes are used, one 
in front and the other in rear of the grooved drawing rollers, for 
smoothing and guiding the yarn; and also, for like purposes, grooved 
friction rollers of gutta percha, or other suitable material, which 
gears into the grooves of the drawing rolls. 


Another modification of Mr. Ronald’s machinery consists of a 
suitable fixed frame, upon which is mounted a revolving framework 
which carries a set of drawing rollers, which are actuated by a small 
bevel wheel which works into and travels round a stationary bevel 
wheel fixed on the inner end of a hollow axle upon which one end of 
the revolving frame rotates, as already described. On the axle of 
the rotating travelling wheel a small pinion is fixed, which works 
into a toothed wheel on the transverse axle of the first pair of draw- 
ing rolls. The second pair of drawing rolls, the shaft of which is 
placed parallel to the first pair, are actuated by the friction of the 
yarn as it passes overthem. On the shaft of the first pair of drawin 
rolls are placed two small friction pulleys, which give motion throug’ 
endless bands to a small transverse shaft placed in front of and 
parallel to the axis of the take-up bobbin on which the yarn is wound 
as it is spun, and which bobbin receives motion through a second 
pair of endless bands. The revolving frames which carry the draw- 
ing rolls, the yarn-receiving bobbin, and so forth, obtain a rotating 
motion through a friction pulley staked into a hollow axle in rear 
of the bobbin upon which the formed yarn is wound. A fixed shaft 
passes through the hollow axle of the revolving frame in rear of the 
yarn bobbin, on the inner end cf which is fixed a worm wheel, into 
which works a second worm wheel on a small transverse shaft 
mounted on the revolving frame in rear of and parallel to the axis 
of the yarn bobbin. A second worm wheel is staked on to this 
transverse shaft, which works into an obliquely-toothed wheel on a 
shaft having its axis in the line of a revolving frame; the inner end 
of this shaft carries a small cog wheel, the axle of which carries a 
heart-shaped cam working within a double heart-shaped recess 
formed in a transverse reciprocating sliding piece, which travels on 
@ cross bar in rear of the take-up yarn bobbin. The transverse 
reciprocating sliding piece carries a straight rack, which gears into a 
toothed wheel formed on one side of a pulley disc, which is mounted 
loosely on the inner end of the stationary shaft which passes through 
the hollow axis of the revolving frame. Two small bands are 
attached to the edge of the pulley wheel, and are laid into a groove 
cut into the periphery of the wheel, and then carried over small anti- 
friction rollers fitted on each side of the revolving frame to the front 
of the yarn bobbin, where they are attached to each side of a small 
guide eye, which travels backwards and forwards on a transverse bar 
fixed across the revolving frame in front of the yarn bobbin. 


_ To spin yarn, the operator places the hemp or other fibrous mate- 
rial round the waist, as is ordinarily practised by rope-makers, and 
connects the bite of the fibre to the outer end of a previously formed 

iece of yarn, which passes through the hollow axis of the revolving 

rame in front of the drawing rolls round which it passes, then through 

the travelling guide-eye on front of the yarn bobbin on to the take- 
up bobbin, upon which it is wound. The fibre is twisted and formed 
into yarn by the rotation of the revolving frame on which the 
pect Leda mounted, and is - ouny on the receiving 
of the reciprocati ide-eye, which travels back- 

wards and forwards in front of the bobbi ” 











WAPABALLT, 


Fig. 1 shows an end elevation of the rear end of the machine ; Fig. 2 
a side elevation ; and Fig. 3 a top view or plan. . 

A, fixed frame, upon which is mounted B, a revolving frame, 
which carries the principal working parts of the machine; C, the 
main driving shaft, upon which is mounted c and c', fast and loose 
driving oallges D, main driving strap; E, nome | yd on the 
end of the main shaft, which gives motion through F, an endless 
band, working over G, a driving pulley staked on, and gives motion 
to H, a hollow axle, upon which the revolving frame B is mounted ; 
I, a fixed hollow axle, upon which the revo! —s frame B rotates, 
and through which the fibre to be spun is fed by hand, as commonly 

ractised by rope-makers; K, a stationary mitre wheel, fixed on the 
inner end of the hollow axle I of the revolving frame B, into which 
gears L, a mitre wheel, which receives motion by rotating round the 
stationary wheel K, and which carries on the outer end of its axle M 
a small pinion, which works into N, a toothed wheel on the end of O, 
the shaft of the first pair of driving rolls; P, a second pair of draw- 
ing rolls, which are actuated by the friction of the yarn passing over 
them; S, two small friction pulleys placed on T, a transverse shaft, 
which carries V, two small friction pulleys, which communicate 
motion through W, two small driving bands, to X, friction Ipe 8 
which drive Y, the yarn receiving bobbin. a, the small fixed shaft, 
which passes through the hollow revolving axis of the revolving 
frame in rear of the yarn bobbin; 5, a stationary worm wheel on the 
shaft a, into which is geared an obliquely toothed wheel on c, a 
transverse shaft, which carries a worm wheel, which works into d, an 
obliquely toothed wheel on e, a small shaft in line with the axis of 
the revolving frame, which carries on its inner end f, a small cog 
wheel, which gears into g, a second cog wheel, which carries on its 
axle h a heart-shaped cam, which works within a double heart- 
shaped recess formed in the side of i, a reciprocating piece sli on 
k, a bar fixed transversely across the revolving frame; /, as ht 
rack attached to the side of the sliding piece i, which gears into and 
gives the required motion to m, a toothed pinion formed on the face 
of n, a transverse pulley disc, which is loosely mounted on the inner 
end of the small stationary shaft a, and to which is attached 0, two 
small bands, which are carried over p, small friction pulleys attached 
to the sides of the revolving frame for leading the bands o to g, a 
yarn guide eye, which travels upon 7, a transverse rod in front of the 
yarn Bobbin: 8, the fibre from which the yarn is formed, and which 
is fed by hand in the ordinary way now practised by rope-makers in 
spinning yarn; ¢, the formed yarn; « and w', fixed yarn guides 
attached to the revolving frame B. 








LEWIS’ IMPROVEMENTS IN THE MANUFAC- 
TURE OF GAS. 
PATENT DATED 23np Maxcna, 1860. 

Tas invention of Mr. W. 8. Lewis, of Mosley-street, Manchester, 
consists in making an illuminating gas by ing the vapour of 
water and a hydrocarbon, or its equivalent, through a retort con- 
taining red hot carbon, and keeping the retort at a high red heat, 
whereby a stable illuminating gas will be produced. 











A is a vessel or boiler made of sheet iron, or any other suitable 
material. It is furnished with two funnels D and E, through which 
the boiler is charged with water and a hydrocarbon, or its equiva- 
lent. Heat is then applied to the boiler until the water vaporises, 
and the mixed vapour of the water and the hydrocarbon, or its 
equivalent, are conducted off through a tube C into the retort B. 
It is not necessary, however, that the hydrocarbon, or its equivalent, 
should be mixed with the water in the boiler A, for it may be 
vaporised in a separate vessel, and the vapours mixed with the 
vapour given off by the water at any point between the vessels which 
contain them and the retort, or in the retort B. This retort may 
contain any form of carbon, such as charcoal, coke, or anthracite 
coal, and it is, together with its contents, to be brought up to and 
kept at a high red heat. Any hydrocarbon, or its equivalent, will 
answer for mixing with the water vapour, but it is preferred to 
employ those existing in large quantity, as coal tar, in consequence 
of their greater cheapness, but any other hydrocarbon or its equiva- 
lent may be used. The ing of water vapour over red hot 
carbon has frequently been proposed by cl whereby they 


have obtained hydrogen, light carburetted hydrogen, and carbonic 
oxide, neither of which give any illumination. Some authors, 
however, say that t get the | he carburetted hydpogen, and car- 
bonic acid, and therefore authors in their statements of the 
results obtained from this nee. In this process Mr. Lewis 
acknowledges that it is difficult to say with ute certainty what 
is the precise action in the retort, but of the result he says there is 
no doubt, viz., the product of a cheap and highly illuminating gas. 








HARVEY’S SAFETY VALVES. 


Tuts invention of Mr. John Harvey, of Circus-street, Marvlebone- 
road, relates to a peculiar description of safety apparatus for bath 
and hot-water heating apparatus, also applicable to boilers. 
Mr. Harvey proposes to apply to the boiler a pipe provided with a 
err pee gun metal cap and socket, into which is fitted an ordinary 
usible metal plug so as to close the pipe hermetically. In the event 
of the free circulation in the pipes Ghonder stopped by any cause, 
the steam generated in the boiler will, by increasing the temperature 
of the air confined in the safety pipe, effect the fusion of the metal 
lug, and thus afford a free vent or escape for the steam and water 
rom the apparatus, and so pe explosions. When applied to 
ordinary steam generators, the safety pipe should be fitted to the 
boiler at any convenient part below the water line, or if fitted to the 
top of the boiler, it should be extended downwards internally, so as 
to dip below the surface of the water. 











The Fig. represents Mr. apy by safety apparatus as applied to a 
steam boiler. A is the body of the boiler, which is always kept full 
of water, and B is a gun-metal socket screwed into or otherwise 
secured to the upper part of the boiler. To this socket is screwed 
the safety pire » into the bottom of which is fitted the conical 
safety fusible Plug Dj this plug is held up to its seat by a long bolt 
E and nut F. G is a perforated cap, screwed or otherwise attached 
to the top of the pipe C, and over this cap is fitted a hood H for the 
purpose of preventing the dangerous spreading of the steam and hot 
water on the escape of the same. I is a dip pipe leading from the 
socket B to the bottom of the boiler, and serving not only to aid the 
free circulation of the water in the boiler i from the top to the 
bottom, but also as a conductor of heat to the socket containing the 
fusible plug. In the case of an accidental obstruction occurring in 
the ordinary circulating pipes, which would convert the boiler into a 
closed vessel, and so raise the temperature of the water to a dan- 
gerous extent, the overheating of the water will cause the fusible 
plug D to melt, and so allow the steam to escape up the safety pipe 
and out by the slots made in the cap on the top thereof. 





LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents. 


BOILER EXPLOSIONS, 


Sir,—Your paper has contained, within the last few months, many 
valuable letters upon the subject of boiler explosions, pointing at 
the probable causes of the same. Yet there has not been one 
which I 80 ive as that of Mr. Hart, of Huddersfield, 
in Pane impression of November 23rd. 

Javing had for some years considerable experience in the con- 

struction and working of steam boilers, I shall be obliged if you 
will allow me space in your paper to make a few observations 
thereon. 
Some ten years since I was watching the action of a fire upon a 
large balloon-shaped boiler, working ‘a condensing engine, at a 
pressure of about 20 Ib. the square inch, the boiler was about 
12 ft. diameter, 10 ft. high, with a rise in the bottom of about 
8 ft. 1t was entirely encased with brickwork, the flues running 
round the sides and over the top with a very strong draught; it had 
been cleaned, and I attended to get the steam up; when the fire had 
nicely covered the bars, which was an area of about 26 ft., it was 
hurried for about half an hour, the heat under the boiler being very 
great—I opened the door, and found a portion of the boiler directly 
over the middle of the fire red hot. There was 4 ft. to 5 ft. of water 
over the highest part of the bottom of the boiler. 











About two years after, in the same neighbourhood, the same style 
of boiler, but having a flue round the sides only, had been repaired 








872 


THE ENGINEER. 


Dec. 7, 1860. 








and cleaned; all was ready to start as soon as the steam was up, 
which the engineman was engaged in doing; the fire was urged on; 


the engineer, was present, tried the safety-valve by liftin 
it up to let the s' blow off—it was a round valve pit nied 
an e 


lever—he stirred up the fire, charged it with coa 
door again. In about three minutes he again tried the valve, and 
said there would be about 6 Ib. per one ch. He went to the fire 
a second time, in about six minutes from the first, and was in the 
act of charging the fire when a most terrific explosion ensued, the 
sides and to of the boiler, which weighed from six to seven tons, 
were ca 60 ft. in the air. This took place at Paulton-hill, near 
Bristol, county Somerset. These statements will be found correct by 
referring to the coroner’s notes. I could refer to many cases where 
boilers have got red hot when there has been plenty of water in 
them. 

I wish to point out the cause and remedy. The cause is simply 
this: iron plate will conduct a certain amount of heat to the 
water, and no more; if the heat is increased to more than it will 
conduct it will hold it in that place where it is applied. But this 
is not the case with copper, for copper will conduct it to any other 
part of the same plate, and so affect the water, because copper is a 
denser metal pod a better conductor than iron. If an excessive 
amount of heat is applied to any one place in the iron, the water 
there has to contend with this excessive induction; so that, if the 
water is good and the sediment does not adhere to the boiler-plate, 
it will bubble or boil to such an extent that it will be driven off the 
hot plate, something in the form your correspondent showed it in 
the dotted line. Therefore, as he said, if the indicator is over the 
fire it will show high and low water within a short time, in propor- 
tion to the displ t and rey t of the water caused 
by the intense heat of the fire. To illustrate it: A file hardener 
hardens his files in water which contains a great amount of salt, so 
that when he puts the red-hot file in the water it adheres to it and 
slakes it. But the purer the water the better it is for boilers, as it 
will not adhere to the plate; therefore the heat goes through in a 
volume too great for the water to contain. The result is that-it 
flows back, leaving the tube or bottom of the boiler to get red-hot. 
When the fire burns down, or the door is opened, the heat is lessened ; 
the water returns upon the hot plate, and explosion ensues, when, 
as it has been shown, five minutes before there has not been 6 Ib. 
per square inch of steam in the boiler. 

Now, then, what is the remedy for this apparent defect in the con- 
struction and working of steam boilers? What we want is a 
boiler that will constantly supply the fire-box top, or tube top over 
the fire, with water of the same temperature as the water of the 
side, or any part of the boiler, and also oe tae the same from being 
over heated, or even supply the top of the fire-box with water when 
the level of the water in the boiler is below it, as in the case of 
marine boilers when the ship pitches and rolls, or locomotive boilers 
when starting and stopping, or traction boilers when ascending or 
descending inclines, or stationary or portable boilers when the 
water gets low. What I propose is a fire-box, somewhat similar to, 
or on the principle of, that shown in Tire Enorvrer for March 2ud, 
1860, in Figs. 2 and 8 of Tapp’s patent—that is, a long boiler with 
one or two longitudinal tubes having a diaphragm in the fire-box, 
and a series of vertical or inclined conical tubes, so that when the 
heat of the fire is increased the water boils up through the conical 
a and keeps a continual supply of water in the top of the fire- 
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SAFETY IN MINES. 


Sim,—The whole country is again saddened by the details of 
another of those appalling colliery explosions. ‘The almost periodical 
recurrence of these terrible catastrophes proves how insuflicient are 
the present precautions, and will, 1 am sure, induce you to give in- 
sertion to any suggestion which may tend to alleviate or to prevent 
them. On this ground I venture to ask publicity for a plan which 
I have long matured, and which I believe calculated to render such 
occurrences almost impossible. 

The plan I propose is to supply the miners in the workings with 
a lamp which will only burn while supplied with air under pressure, 
and to which, therefore, the access of fire-damp becomes impossible. 
It is proposed, by means of a steam engine and heavily-weighted 
gasometer on the surface, to force air into the mine, under con- 
siderable pressure, through a system of pipes similar to those ordi- 
narily employed for the distribution of gas through towns, the pipes 
being of cheaper and more temporaty material and character. Con- 
venient taps and attachments are provided, where necessary, for the 
connection of rough, flexible, canvas hose, leading into the workings 
and headings where the miners are engaged. ‘To these are attached 
closed oil lamps, with strongly-protected glass sides, or bulls’-eyes, 
and wide-spreading feet, to prevent overturning. The lamps are 

rovided, both at top and bottom, with light self-closing valves. 
That at bottom, ow which the compressed air enters, is care- 
fully protected from all possibility of access, and is of sufficient size 
to admit a great deal more air than is required for mere combustion. 
The valve at top is about the size of a halfpenny; and, though 
usually closed by a spring, may be opened and held open at plea- 
sure, When closed, the products of combustion pass off through a 
small aperture, of sufficient size to check the too rapid supply of air 
through the lower valve. The lamp is lighted and trimmed through 
the upper valve, the match employed being along lucifer, of that kind 
known as the safety-match, which will only ignite when dipped into 
or rubbed against a surface of a peculiar chemical composition, pro- 
vided within the lamp for that purpose. 

It is evident that such a lamp would be immediately extinguished 
by the closing of the valves if any attempt be made 10 detach it 
from the air-tubes and carry it about. Jt would give « far better 
light than the Davy lamp, as it would be furnished with an abun- 
dance of pure air, instead of the impure and sometimes half-explosive 
atmosphere of the mine. And, what is of equally great importance, 
there would be no inducement for the miner to unlock such a lamp, 
or to carry lucifer-matches into the mine; for although smoking is, 
of course, sternly punished, the miner, if determined to offend, would 
light his pipe by simply opening the valve, and passing it within 
the lantern; an operation not really attended with danger, as a 
lighted pipe will not inflame the fire-damp. 

The system may be — with great advantage to the illumina- 
tion of mines by gas, however fiery their character, Lamys thus 
supplied might burn for months without danger, although sur- 
rounded with the most explosive fire-damp; and the only result of 
any accidental failure in the supply of air would be their immediate 
extinction. Portable lamps on this construction, provided with 
elastic bags of air, of the usual well-known construction, might be 
carried about the mine with as much safety as Davy lamps; and 
may, if required, have the additional security of being protected by 
gauze. 

It is scarcely pocemery to point out the collateral advantages of 
having a coustant supply of fresh air at command. ‘The miner, in 
the foulest headings, working in an atmosphere loaded with choke- 
damp and fire-damp, can breathe from an abundant supply of cool 
and fresh air, to the manifest benefit of his health, comfort, and 
physical strength, Old passages and workings, where gunpowder is 
necessary, can be inundated with fresh air ; and, more important 
than all, if accident should still occur, the injuries would be confined 
to those actually within the sphere of the explosion. Those in other 
parts of the mine would have a supply of air available to save them 
from suffocation by the after-damp, which is notoriously far more 
fatal than the actual explosion itself. 

It has been before proposed to light mines by supplying a separate 
system of ventilation, with ingress and egress pipes, unconnected 
with the atmosphere of the mine; but the size and cost of such a 
system is prohibitory. The present plan would save much of its 
cost, by fenabling temporary headings to be driven in dangerous 
places without brattice ventilation, and by the improved health and 
strength of the miners. Latimer CLARK. 

London, Dee. 5th, 1860. 





| had found great economy by the method he adopted. 





REMARKABLE ECONOMY IN THE USE OF FUEL. 


Sm,—Having read in Tue Encineer of yesterday of some 
“ pana toa wonderful results” in the economy of fuel, in a letter 
from Mr. Frederick Braithwaite, I feel, with others, much interest in 
learning more of the construction of the furnaces by which this is 
effected” by ae ped as I have given much study, for many years, to 
the use of fuel, and have gone to much pains and expense to visit any 
works where newly-constructed furnaces for the economy of fuel 
have been in use. Few of these, however, have been in England, as 
the prejudice of manufacturers, general: ,in this country against 
any innovation is so well known. 

As Mr. Braithwaite has given no clue to the modus operandi by 
which so much saving may be effected, perhaps it may interest many 
of your readers to become acquainted with methods adopted for sav- 
ing fuel out of England, and, perhaps, from the hints I am enabled 
to;give, contrive modifications of a system, the adoption of which 
may be useful to them. I allude to the use of gases formed by the 
combustion of fuel, either alone or in conjunction with the fuel 
itself, for almost every purpose where a high heat is required, and 
by which a very great saving may be effected. 

About the year 1840 Mr. ) ent de Four took out a patent for 
puddling with the gas taken from the top of a blast furnace. I saw 
one of his furnaces at work in Wiirtemburg in 1843; it worked very 
well occasionally, but not regularly ; it was like a common puddling 
furnace, with a stack about 5 ft. high. The gas was conveyed to the 
firegbridge in tubes, and, being met by jets of hot blast (about 400 ft. 
per minute at } lb. pressure), a welding heat was produced. Many 
furnaces of the same construction have been since used at various 
ironworks in Germany, Russia, &c., the gas being generated from 
wood, coal, peat, &c., in a small “cupola,” from whence it is forced 
into the puddling or other furnace as above described, and I believe 
in every instance with great economy. 

In Bavaria, where lignite is used, the form of the common 
puddling furnace is retained, but with a very large fire place; blast 
is supplied through the ash-pit, part of which passes through the 
bridge, and unites with the gas or flame generated by the fuel, and 
produces the desired effect. 

In America, however, I think the greatest effect is produced by the 
proper combustion of the gas or smoke in a welding furnace. I 
visited the ‘ Reading Steam Forge,” in Pennsylvania, in 1857, at 
which place the main shaft for the Adriatic had just been made: 
my informant stated it weighed 32 tons. The furnace in which this 
mass of iron had been welded was, when I saw it, heating an im- 
mense crank. Blast was supplied to the fire by a large fan, and the 
bars and fire-bridge so arranged that a sufficiency of air to consume- 
the smoke was forced through the fuel at the bridge, and thus being 
highly heated produced the desired effect. Most of the steel melting 
works in America use blast instead of the draught of a stack. 

Another very excellent plan for the economy of fuel, patented by 
a Frenchman, has been used a long time in France at a factory 
of steel springs. It consists of two fire-places, with a hearth between 
them, on which the steel to be melted, or heated, is placed; the 
arrangement is such that the gas or smoke from the fires must descend 
through the incandescent fuel, whereby it becomes highly heated 
previous to its combustion in the hearth. Having built and worked 
one of these furnaces I can speak to the intense heat produced. 
Another very neat method of economising fuel I saw at work at a 
glass works in Saxony, for the manufacture of sheet glass. The coal 
was consumed in a small square furnace with five bars at the bottom, 
otherwise like a cupola with a closed top; the smoke, or gas, was 
conveyed through sheet-iron tubes, under the floor of the blowing- 
house, and into the bottom of the cone, in which stood six open-top 
melting pots; sufficient air was admitted through small tubes to 
mingle with the gas, to produce the required heat—the air and gas 
tubes were supplied with throttle valves. The heat was extremely 
regular, the furnace had been at work about six years at the time I 
saw it, and although a colliery belonging to the same proprietor was 
worked within a few yards of the same premises, yet he told me he 


Joun Prayer, Blast-furnace Manager. 
Tees Side Iron Works, Middlesbro’-on-Tees, Dec. 1st. 





ECONOMY OF FUEL, 

Sir,—I entirely concur with your opinion, expressed in the foot- 
note to my letter, which you did me the honour to publish in your 
last number. 1 hope very shortly to supply you with full in- 
formation on all points. 

Referring to the remarkable results of the trials I may state, 
without taking up too much of your valuable space, that the trials 
extended over six days, and that the ordinary furnace consumed 
13 ewt. 2 qr. of coal per ton of iron twice melted, and from which 
only six charges were drawn in the twelve hours; and that the 
improved smokeless furnace consumed only 7 cwt. 3 qr. 3 lb. of coal 
per ton of iron, twice heated, and from which eight charges were 
drawn in the twelve hours, showing 5 cwt. 2 qr. 25 lb. per ton of 
iron, twice melted, in favour of the smokeless furnace, being an 
economy, as previously stated, of 42} (not 434) per cent. of fuel, and 
25 per cent. in time. 

I may remark that I am only dealing with reliable facts, not 
opinions. Freperick BRAITHWAITE, 

No. 8, Bridge-street, Westminster, Dec. 6th, 1860. 





DRAINAGE OF LAND, 


Sir,—I beg to make two corrections of errors which appear in my 
last letter, viz., in third line for cases read basis, and in nineteenth 
line from the end for force read /ree. 

Any one who has carefully read ‘‘ Combe’s Constitution of Man,” 
must feel convinced how many and how great are the evils to which 
society is subject through ignorance of physical laws. 

1 need but mention one subject, amongst many, which have 
come under my observation, viz., the drainage of wet land. Were 
agriculturists sufficiently acquainted with the physical laws which 
govern vegetable life, the drainage of wet land would proceed in a 
greatly increased ratio, and upon sound principles. 

It would be at once seen that, for the proper development of 
wholesome vegetation, the ground should be warmer than the atmo- 
sphere; that the temperature should decrease downwards from the 
surface into the ground, as well as upwards into the atmosphere ; so 
that the positive electrical functions of caloric may be able to pro- 
duce their maximum effects in the development of the vegetable roots 
downwards, and the stems and buds upwards. 

It is manifest that the sun’s heat penetrates wet land very imper- 
fectly, for in this case it is nearly all carried off by evaporation ; and 
an unwholesome stunted vegetation is the result. 

The experience of the past summer has shown clearly to many 
farmers that vegetables blight much quicker, and come to per- 
fection much slower, on wet than on dry land. But until they 
know the physical cause, which produces this sad result, we cannot 
hope to see any very rapid progress. 

All wet lands ought to be drained, if at all practicable, to the 
depth, at least, of 4 ft., so that the land may be able to contain the 
largest possible amount of the sun’s heat. 

How often do we see shallow drains of from 1 ft. to 2 ft. deep, 
which are almost next to useless except just to keep the surface 
modgrately dry? Then, again, some draining engineers are in the habit 
of recommending puddling just over the draining tiles, on stiff clay 
lands, just as though the drains were made to drain the subsoil, but 
not the surface. The absurdity of this practice is obvious. 

A late noble duke, who once greatly befriended me, had a large 
estate in a district of country in a vale westward of his castle, of a 
tenacious clayey nature, and employed a draining engineer to 
superintend the drain: nage of the tenants’ farms, on which this absurd 
puddling plan was adopted. The farmers were charged a certain 

+ extra on the rent for the money thus foolishly expended. 
y had a strong instinctive impression that the system was a bad 





one, but seemed to be at a loss to give a rational explanation why 


it was so. One in particular asked my opinion on the subject; I 
gave & freely, and showed him the reason why it was wrong in 
principle. 

There is a how: 4 general opinion amongst many farmers that wet 
meadow land ought not to be drained; they cannot be blind to the 
fact that during the last summer dry grass or meadow land was 
much more productive than wet grass or meadow land. Besides, 
the hay got off dry meadow land is much more wholesome than that 
got off wet land. Ws. SON. 

Derby, Dec. 8rd, 1860. eee . 


STONE-DRESSING MACHINERY. 


Srr,—I have again to ask your indulgence, for the last time, in 
ag 4 to Mr. Key, or anyone, who does not give his place of abode, 
as, for anything I know, the name may be a fictitious one. I will 
also not reply any further on this subject, when a perusal of my 
former letters will give a proper answer. I have left no essential 
point untouched; on the contrary my opponents find many of my 
questions and statements uncomfortably strong, and avoid them like 

ople who would get themselves in trouble if they allowed more 
ight to fall on the subject. 

One of my principal questions was, “ Why are natural difficulties 
to stone-dressing continually represented as referring to my machi- 
nery, as if they did not refer as well, or much more so, to the 
machinery under the protection of your correspondents.” I received 
no answer, but renewed attempts to the same purpose. Mr. Ke 
says he will show me to be wrong, and gives thus to his communi- 
cation a name without substance. 1 have shown him to be wrong 
on several points, which, in not acknowledging, look like purposed 
misrepresentations. 

His letter in Tue Enaineer, of Nov. 16, says:—‘ That a tool 
will be cut up at once if held against a rapidly revolving grindstone.” 
I demonstrated (by what he calls a trifling illustration to the prin- 
ciple of which others had worked for many years) that whatever the 
speed, the relative wear of the steel and the stone depends upon the 
pressure, and is uniform for every separate revolution, and he admits 
that the greater the pressure on the steel the greater will be the 
reduction of the stone without corresponding reduction of the steel. 
He does not mention velocity in connection with it as he did before, 
or it would refute his own assertions—doing it, however, in fact. 

As to stone being not much more brittle than cast-iron! Take 
care, ye engineers, ironfounders, builders, and others, who use cast- 
iron, some day all will tumble about your heads! Where are 
blocks of cast-iron to be wrought in planing machines or lathes 
into geometrical forms? At first I was told that a quarry man 
would wear his axe very little by the chips starting before the tool ; 
now I am told of this “ chipping” being not the proper mode. For- 
merly there was adjustment required even during each machine- 
cut; now the tool has scarcely any wear. 

As to speed of work, it appears I am also wrong. Let us see: 
a 6 ft. circular stone, 9 in. thick, is to be reduced to 4} in. Mr. Key’s 
lathe plan would take :— 

For chucking true, at least oe e 
Adjusting and fixing tool .. + ee . +. os 
Covering slide, gear, and bearings, and gettingready 5 ,, 
Turning ee ee ee ee ee oe « 18 
Stopping, taking slide-rest back, changing tool, &c. za 
Turning final cut... ee ° ne oe - il 


20 minutes, 
10 


. > 





— Ss 
If “boulder or yolk” appears, what then? Where does the 
“frictional pressure holding the tool below” goto? Cost of lathe 
about £300. 
Let us see now what I can do. 
Laying stone horizontally on a truck with, say, four 
corner screws to adjust, and a suitable rest on its 15 mi 
rear end, for preventing its shifting, and for sup- 5 minutes. 
porting the end portions from being broken out 
Portions of time spent in fixing tools for a number 5 
of cuts oe oe . ee oe os } ” 
Covering, nothing extra .. ee oe oe o 9 ow 
Machine is revoly ng already e . o. a ot & 
Chipping surface, or hewing it .. ee o eo 3 @ 
Passing second machine for finishing .. . - 5 y, 
Supposing a second chipping required before dressing 3 
and time to bring back .. . ee oe ” 
——T 


29° 

The appearance of “ yolk” matters not. For “boulders” the ma- 
chine does not hew so deep, or must be retarded, or a second time 
brought under it. The worst that can occur is the quicker dulling 
of the steel ends. Price of machine, truck, and rails, &c., say £25. 

Thus a machine twelve times cheaper does the work in consider- 
ably less than half the time (just the opposite of Mr. Key’s asser- 
tion), and the chances of breakage, and wear and tear, are much less 
than in the plan explained by Mr. Key. If axes should prove 
liable to b e when boulders appear, what prevents my making 
them entirely of wrought-iron, similar to my forge hammers, fix- 
ing the steel as on planing machines, on their ends? Would it not 
sound ——- if any one came forward to prove railways an entirely 
impracticable invention because the rails wear so much, and the 
wheels and the axles are running frequently surrounded by dust, 
the engine portions scarcely covered against it, coals and cinders 
flying about; and how as to collisions? Any one would now laugh 
at such an assertion, but a new machine is easily put in an unfa- 
vourable light, as Mr. Key says, if the trade be inst it. I for 
one shall not struggle to persuade them, as it is but a minor 
matter to me, and not my element. Rejecting inventions—if useful 
—damages the trade and society infinitely more than the inventor. 
Statistical gentlemen might here find an interesting and useful field 
for study. C. ScHIELE. 

Bebington, near Birkenhead, 5th December, 1860. 





THE USE OF THE INDICATOR, 


Sm,—The subject of the indicator has been to mea subject of 
study in my leisure moments these some years. 

I, therefore, anxiously waited the publication of Mr. Armstrong’s 
letter on the subject, expecting that he would have noticed its 
defects, real or imaginary, and commented upon them. In this I 
have been disappointed. 

In the following remarks on this subject I shall follow the course 
which I have mentally pursued, and state the conclusions to which I 
have come :— 

In taking indicator diagrams from an engine whereof I previously 
knew all the particulars—such as amount of lead of slide, position of 
piston when the steam was cut off, &c.,—I was struck by the ap- 
Same of the diagrams, which showed very little lead, while I 

new the actual lead to be very considerable. 

I then found from a diagram the initial pressure of the steam—the 
actual degree of expansion I previously knew—from which data I 
calculated the average pressure on the piston. 

I then found from the diagram alone the average pressure, and 
the latter was found to exceed the former. 

In all subsequent experiments the result was similar. The reason 
of this seemed to me to be that time was required for the movements 
of the indicator, while none was given. 

The required time could easily be given in its application to any 
engine, and in oscillating cylinders all that would be wanted would 
be to fix the instrument (when on the cover) immediately before the 
piston-rod at the required distance in marine engines, and in a cor- 
responding position in land engines. The motion of the piston would 
thus be slightly in advance of that of the indicator. I need not here 
give details of my calculations, but if any engineer has made, or will 
make like experiments, I shall be happy to compare notes with him. 

Being persuaded that my notions on the indicator were clear and 
well digested, I proposed to myself the task of designing and con- 
structing a continuous indicator on what I believe to be an entirely 
new principle, in which ] have succeeded beyond my expectations. 

In a subsequent letter I intend giving a full account of its con- 











Dec. 7, 1860. 
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struction, and mode of operation, unless previously disposed of to 
some respectable engine manufacturer. oun Paton. 
Holyhead, Dec. 4th, 1860. 





THE INDICATOR. 

Sir,—Mr. Armstrong evades my question; his letter is no reply 
to mine. 

I plainly said that I would take no part in a discussion on steam- 
ship resistance, nor will I; and that the rather that there is not one 
of your correspondents who seems to take into account the practical 
difficulties of the subject except Mr. Jones, whose last excellent 
letter I am prepared to endorse in every particular. 

Mr. Armstrong answers my remarks on the indicator with the 
“Flying Fish.” Now, as his remarks will equally apply to land 
engines, why need we branch off into the question of steamship 
performance ? 

Mr. Armstrong wishes for facts; I 
wish for some fixed starting point ; and 
I would beg of him to speak of, and 
discuss but one thing at a time; thus 
our letters will be shortened, the sub- 
ject condensed, and some benefit derived 
from the discussion. 

With a view to this and to simplify 
the matter, I have prepared the follow- 
ing questions, and I ask from him the 
favour of definite answers, given in as 5 
few words as possible, and each answer 
numbered like the question. In order 
to make my meaning quite clear I have 
appended a sketch. E 

No. 1. Let A be a cylinder, with a Xs 
working piston B; to this piston is 
fitted the bent tube D, opening at the 
upper side of the piston, the tube works 
through the stufling box E; 1 and 2 
are two indicators precisely alike, fixed 
in any suitable way above the cylin- 
der, and both arranged to mark their 
diagrams F, F, on the same card (K) at 
the same time. 

It will be seen that the tube’ X is 
screwed at once into the cylinder cover, 
so that 1 will shew the pressure on the 
cover, but the pipe Y enters D, through 
a'gland H, so that 2 will shew the : : 
pressure on the upper side of the piston; now I ask Mr. Arm- 
strong, No 1, Will there be any difference between the two diagrams 
F, F? that is to say, will 1 show a greater power than 2? 

No. 2, If so, why so? 

No. 8, Prove that the answers to the above are correct. 

Now, a very few words will answer these questions, and I earnestly 
beg of Mr. Armstrong not to introduce the Flying Fish, or any other 
steamship, until he has given explicit answers to the above. 

December 3rd, 1860. V.F. 
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PATENT TRIBUNALS. 


Srr,—In my last letter I drew attention to the surprising amount 
of unanimity which,I have recently found to prevail among persons 
conversant with patents, as to the inefliciency of the existing systein 
of trying them, and as to the desirableness of substituting arbitra- 
tion for it. 

Whether the opinion be wise or unwise, it appears generally to 
prevail. This must, I think, be taken as a fact. It may then be 
useful to compare the two modes of trying patent questions thus 
brought into contrast. In doing so, however, I wish to be particu- 
larly understood as to the exact scope of my remarks. They are not 
intended to refer to law and practice in general, but to patent law and 
practice in particular. Whether the existing system be good or bad 
for trying other than patent questions is, for my present purpose, 
immaterial. Also, whether arbitration be good or bad for other 
questions, is equally immaterial. The sole purpose for which either the 
existing system or arbitration is at present referred to is the compa- 
rison of their respective merits as modes of trying patent questions. 

Arbitrations are usually said by lawyers to be weak in the point of 
excluding extraneous evidence. Lawyers generally assert that a 
judge at nisi prius has more power to keep out irrelevant matter from 
a case than an arbitrator has. Let this be the first point of the 
comparison proposed. 

Now, what is really the power which the judges can properly be 
said to possess in dealing with scientific evidence in courts of law ? 
What said Baron Bramwell in the case of “ Hills v. The London 
Gaslight Company?” He said: “ From what he had seen of it (the 
lengthened investigation, extending over 200 pages of the judge’s 
notes) he was by no means sure that the jury would not agree with 
him that a more inconvenient tribunal could not have been pro- 
vided for a case of that description. It was impossible not to feel 
that they had, as it were, to learn the very terms of a science, a 
familiar acquaintance with which was almost indispensable to 
enable them to decide in a manner satisfactory to themselves. He 
was not quite sure that, even after all the discussion which this case 
had undergone, they knew sufficient of the chemical bearing to come 
to a satisfactory conclusion upon it. However, there was no other 
tribunal, and, therefore, the parties were compelled to have recourse 
to them to settle the matter between them.” 

Here is a judge indicating an opinion that it would be a relief to 
find another tribunal instead of the existing one. His words seem 
to imply a sense of oppression under a heavy burden of judicial 
labour, and an absence of confidence in the satisfactory conclusion 
of the labour. Is there not more sign of weakness than of power in 
the tribunal thus referred to? 

To take another instance—What said Chief Justice Cockburn in 

the case of “ Crossley and others v. Talbot?” He said : “ He really 
could not take up the whole time of the sittings in trying patent 
cases.” He also suggested “that it was a matter which might be 
much better settled by some scientific man, from an inspection of the 
machinery, than by an inquiry in court, which would occupy two or 
three days.” 
_ He further said: “It was very difficult to decide between conflict- 
ing evidence in ordinary cases, but especially so when the subject 
matter was not within their cognizance.” And again: “One mind 
conversant with the subject is infinitely better than twelve or 
thirteen who are not.” 

Here is a judge who has probably had more experience in patents 
than any other common law judge of the present day, with the single 
exception of the Chief Baron, protesting on public grounds against 
the consumption of time involved in trying patent casee according 
to the ordinary forms of procedure. He seems to draw a clear dis- 


tinction between ordinary cases and patent cases; and to furnish’ 


a very strong reason why the latter cannot be satisfactorily dealt 
with by an ordinary judge and jury, viz., because “the subject 
matter is not within their cognizance.” 

I think, then, it must be admitted that, so far as the expressions of 
Opinion of these two judges go, there is more evidence of weakness 
than of strength in the present system on the point at present under 
consideration; and that even if I go no further it can hardly be 
said that the power of the judge at nisi prius to deal with patent 
cases is very great. 

I must, however, add that I have myself frequently heard from 
other judges expressions which, although not so strong as those 
that have been > se above, are yet still indicative of annoyance at 
the unmanageable character of the evidence required to be dealt with, 
and so far indicative of weakness in the judge to keep the case 
unencumbered by extraneous matter. I have observed a great 
increase of impatience in the ju in trying patent cases lately, 
and this leads me to put another limitation on my remarks. They 





are to be understood with reference only to the present advanced 
state of the manufactures of the country. It is the increased 
narrowness of the points of distinction between patented inventions 
that has so greatly increased the difficulty for the judge. 

I freely admit that in past times the judges have shown great 
poet in dealing with patent cases, and that in many instances they 

ave furnished admirable judgments, which are most valuable as 
records of settled principles. think as to main points of patent 
law, propositions susceptible of practical applicability may be deduced 
from the cases reported in the ks. And, in addition to this, many 
persons have received a training in patent law by observing the 
manner in which the judges have dealt with cases, But*the question 
recurs—What is the present amount of power possessed by the 
judges to deal with these cases? for with that alone the proposed 
comparison must be made between the present system and arbi- 
tration. 

The exact scope of my remarks will now beevident. They do not 
refer to the trial of any cases but patent cases, and they do not refer 
to any past period, but solely to the present day. The remarks of 
the judges, which have been quoted, have been made recently, and 
their impatience, which has been referred to, has been recently mani- 
fested. What I submit, then, is—that for the purposes of the pro- 
posed comparison the power of a judge to deal with patent cases 
generally, is, on the confession of the judges themselves, much 
smaller than it is for dealing with ordinary cases, and really so much 
so as to render the present system most unsatisfactory in this respect. 

50, Chancery-lane, W.C., Wit.iAM SPENCE, 

6th December, 1860. Assoc. Inst. C.E. 





AMALGAMATION.—It is said to be a fact that a proposal recently 
addressed by the Midland Railway Company to the Laneaster and 
Yorkshire is tantamount to an absolute amalgamation. The object 
is apparently to arrange a direct communication through the Mid- 
land and manufacturing districts independent of the London and 
North Western Railway. It may require some time, however, 
pnd negociations of so much importance can be satisfactorily 
settled. 


InsTITUTION OF ForEMAN EnotNeers.—On Saturday night last, 
the Ist instant, Mr. John Briggs read his promised paper “On the 
Resistance of Cast-iron to Internal Pressure” before a numerous 
meeting of members of the association. The anniversary dinner of this 
a eed society was at the same time appointed to take place at 
St. Swithin’s-lane, City, on the evening of Saturday the 15th inst. 
It is understood that a gentleman eminent in the engineering world— 
an employer—will preside on the occasion. 

ForeiGn AND CoxLontAL Jortines.—A letter from Sevastopol 
states that the famous Russian engineer officer Todtleben has re- 
turned to the scene of the exploits which gained him such reputation 
in 1854-5, and that the fortifications on the north side of the harbour 
are being repaired.—A scientific expedition is about leaving France 
to explore Southern Siberia, and particularly that portion contiguous 
to the Amoor. It will be headed by Dr. G. Meynier and M. Louis 
d@’Eichtal; and a commission has been appointed by the Paris 
Academy of Sciences to draw up instructions for the expedition.— 
The Army and Navy Gazette learns through private correspondence 
from France that the iron-clad steamship La Gloire is now being 
tried against the Algesiras, one of the finest ships in the French 
navy; and the Toulonnais of the Ist says:—‘*'The fron-cased 
frigate La Gloire, which has been out with the Algesiras, to try her 
speed against that vessel, returned to our roadstead yesterday. 
During all the trials with two, four, six, and eight boilers, the Gloire 
had much the advantage of the Algesiras, which is, however, one 
of our fastest vessels. It was also ascertained that the frigate possesses 
the necessary qualities for facing all weathers at sea.”"—The French 
Government are stated to be building steam vessels at St. Cloud for 
the imperial navy.—In Sevastopol harbour here and there projecting 
portions of the sunken vessels are still visible, a portion of the main- 
mast of the Twelve Apostles being particularly conspicuous. Several 
vessels have, however, been raised by the American engineers, who 
are still successfully at work. Their plan of procedure is quite 
simple. Divers are first sent down to pass chains fore and aft under 
the vessels. These are attached to dry docks, or large square boxes, 
divided by a partition into two chambers. ‘The chambers next the 
sunken vessel are then emptied of the water which pressed them 
down into the other chambers remote from the vessel, and thus, as 
the chambers next the sunken ship are buoyed up, the latter is raised 
a little, when she is tugged by a steamer into shallower water. The 
operation is then again repeated until the vessel is rendered com- 
pletely accessible.—The Peninsular and Oriental Company intend on 
the 1st January to raise the freight and passage money to the point 
at which they stood at in 1856. The heavy cost of fuel is assigned 
as the reason. The cost during the last twelve months has amounted 
to£850,000.—A French screw despatch boat, the Argus, which is being 
built at St. Cloud has a novelty connected with her boilers, which 
are chiefly heated by means of a jet of fire, carried into the water 
itself by means of a metal worm. The Argus, after having been 
subjected to various experiments before the minister of marine and 
a body of scientific engineers, will be sent to Cherbourg, there to be 
fitted out for sea.—An additional company of Royal Engineers is 
ordered to St. Helena, to assist in erecting new fortifications. 

Dreaprut Coxiuery Exp.osion.—Another fearful explosion 
took ey on Saturday last, by which upwards of 130 lives were 
sacrificed. The scene of this appalling calamity is the Black 
Vein Colliery, the property of the Bisca Coal Company, and which 
has been in work some years, producing a large yield of steam coal. 
In most veins of a similar description explosive gas to some extent 
is generated, and it is stated that means were adopted to render this 
e as little dangerous as possible by careful supervision; but all 

as proved futile. The number of men on the day shift on Saturday 
morning when the accident took place was 199. Of these there 
were 64 saved. 80 dead bodies have been taken out, and there are 
still missing and under ground 55. Supposing all of those at present 
in the pit to be dead, and that seems the general impression, the 
number of deaths would amount to 185. Every exertion is being 
made to find the bodies that still remain under ground. Relays of 
from fifteen to twenty men, led by an experienced fireman, descend 
alternately ; but as the whole ventilation of the mine has been blown 
to pieces, the work of exploration is necessarily very slow. It appears 
that a descent into the mine is still attended with great danger, and 
none but steady and experienced men are admitted in. It is not ex- 
pected that all the bodies will be out for another fortnight, and it is 
doubtful whether the mine will not continue the “ living tomb” for 
a good many, as the desolation and debris caused by the explosion is 
reported to be most extensive. As to the cause of the explosion, it 
would be premature to hazard an opinion. That will be best ascer- 
tained by the result of the inquest. However, very contradictory 
statements are given as to the cause. Mr. Phillpotts, the general 
manager, was in London at thetime of the accident, but he asserts 
that the state of the mine was, as far as could be ascertained, excel- 
lent, that the ventilation was very good, and that the Black Vein 
Coal and Iron Company went to a good deal of expense in improving 
it. On the other hand some of the men have declared that the 
mine was in a very bad condition for some time, and that there was 
an apprehension amongst the men that some calamity would take 
place. Conflicting rumours are of course always rife after an 
occurrence of this kind, but it is perhaps as well to give them. 

Tae Nava Enorxeers.—The Admiralty should, we say, avail 
themselves of every opportunity for elevating the class of engineers, 
for by those means alone will the navy ever possess men of the re- 
quisite qualifications. The late di ul treatment of the six 
assistants on board the Himalaya, has, by this time, through the 
agency of those widely-circulated publications, THz ENGINEER and 
Mechanics’ Magazine, found its way into every factory in the king- 
dom; and unless something is ner done to place these officers 
beyond the reach of such absurd triflers as Captain Seccombe, the 
“ Engineer-in-Chief of the Navy” will have to look in vain for 
recruits, whether from the north or any other quarter.— United Ser- 
viee Gazette, 
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SCOTTISH MATTERS. 


Last week's shipments of pig-iron showed a fair amount of 
activity, the total attained having been 10,597 tons as compared 
with 10,459 tons, 

At the last meeting of the Institution of Engineers in tend, 
a were read “On the Use of Transve in Ranging 

easuring Straight and Curved Lines in the Field,” by Professor 
W. J. ee Rankine ; and “On Setting out Railway Curves,” 
by Mr. William Froude, communicated by Professor ine. The 
assistant engineers of Glasgow have resolved on forming themselves 
into an association, and a committee has been appointed to make 
the necessary arrangements. Upwards of forty members have 
already been enrolled. 

Messrs. Steele and Co., Greenock, have contracted to build a screw 
steamer of 1400 tons for,the Mont: n Steam Company, and 
Messrs. Barclay and Curle, Glasgow, are to build a sister vessel of 
the same size. The Spanish war screw steamer Pattina, Capt Don 
Manuel, arrived at Greenock last week from Ferrol, to have new 
boilers and her machinery repaired by Messrs. Denny, Dumbarton, 
who built the Pattina a few years ago for the Messrs. Burns, of 
Glasgow. 

Messrs. Robertson, Donaldson, and Co., timber merchants, of 
Perth, have made a purchase at Liverpool of two of the most extra- 
ordinary logs of timber, for size and quality, ever brought into the 
city, while they were the smallest that could be found in the cargo 
from which they were selected. The timber is New Zealand pine 
from Kauri, where immense forests, of probably centuries’ growth, 
have been discovered. The logs alluded to are of the following 
dimensions :—The first measures 504 ft. in length, is 26} in. square, 
and contains 246} ft. of timber. The other is much smaller; it 
measures 26 ft. in length, is 28 in. square, and contains 142 ft. Some 
of the logs in the cargo were from 70 ft. to 80 ft. in length; and 
some idea of the immense height of the tree, as it stood in the forest, 
may be formed from the fact of this great length being, in many 
cases, more than 26 in. square. The timber is of a fine hard texture, 
and is remarkably free from knots. The logs in question are the first 
New Zealand pine which has ever made its appearance in Perth. 


TRAFFIC RETURNS, 


Week This Same Mileage. 
ending Week. 1859. 1860. 1850 
Belfast and Northern Counties .. Dec. 1 1,260 1,121 65 65 
Birkenhead, Lancashire, & Cheshire ,, 2 2,589 2,537 83 33 
Bristol and Exeter .. .. «. «+» Nov. 25 - 6,707 125 118 
Caledonian .. .. « os «© «+ De. 2 = — 2193 219} 
Cornwall .. «. oo 0c os Mov. 949 S6L 63 BBR 
Cork and Bandon se se 60 « Dee. 1 B54 278 20 20 
Cork, Blackrock, and Passage. . » - - 214 6k 6} 
Cork and Youghal oo. oe 00... aa 163 — 26 _ 
DUD cc te ded 2s vo ve item O68 297 277 17 17 
Dublin and Belfast Junction .. .. Dec, 2 1448 41, 6 6 63 
Dundee, Perth, and Aber. Junction ,, 2 1,070 ‘8s $1 3 
Dundalk and Enniskillen., ..  .. 2 1,533 1,450 122 322 
Dublin and Drogheda .. .. .. ” @ 41,664 1622. G2g 624 
Dublin & Wicklow & Dub, & Kingtn, 7 1 1,461 1,604 ot 404 
East Anglian .. «. « « +» Nov.26 ™ 8657 67% 
Eastern Counties and East Union.. Dec, 200 7 22,668 499 499 
Kdinburgh & Glasgow & 8S. Dunfer. Noy. 25 6,358 6,014 M2 142 
Edinburgh, Perth, and Dundee ., Dec, 2 3,134 3,121 78 73 
Glasgow and South-Western .. .. 4,1 8,307 7, 264 183g 1ssj 
Great North of Scotland.. .. .. Nov. 24 1,518 1,727 68 53 
Great Northern .. .. « «o « ,, 26 24,053 26,432 283 233 
Great Southern and Western... .. Dec. 1.7174 6,648 829 250 
Great Western .. .. ss oo os 2 28,461 28,416 4704 463 
Shrewsbury and Birmingham ,, °’ 2 1,759 = 1,920 20) 20) 
Shrewsburyand Chester .. 4. |, 2 3,280 2,867 46 49 
Lancashire and Yorkshire .. .. 5, 2 34,887 32,480 895} 395 
Lianelly Railway and Dockyard .. |, 1 466 8 + 46; 
London and Blackwall .. 4. .. 4, 2 (1,422 1,881 6 5 
London, Brighton, and South Coast |” 1 14,721 18,740 224§ 225 
London, Chatham, and Dover > fo — (42) 19} 
London and North-Western .. ..  ,, 2 76,119 74,605 950 936 
London and South-Western .. .. >, 2 14,801 13,139 889-339 
London, Tilbury, and Southend .. Nov.25  .— 908 425 49 
Manchester, Sheffield, and Lincoln, Dec. 2 12,045 11,375 1738 173 
Manchester, 8. June., &Altringham ,, 2 v71 912 «8 8 
Maryport and Carlisle 4. « .. Nov,26 1,257 1,114 28 28 
Midiand.. .. 2 ee ee «os .» Dec. 2 41,253 37,160 Gl4b 614g 
Midland Great Western .. .. «. ,, 2 3,868 3,362 77,477 
Newcastle and Carlisle .. .. .. » 1 8,568 8,321 78h 785 
North-British .. 2. «. oc of 5, 3% 6076 6,214 176 176 
North-Eastern .. .. .. «. «+ 4, 1 89,060 85,284 7064 764 
North Staffordshire Rail. and Canal Nov. 25 8,030 7,678 246 = 233 
St. Helen’s C. and Railway .. .. Dec. 2 2,040 1,739 ©6882 32 
Shrewsbury and Hereford .. .. ,, 1 _ 1912 SL BL 
Scottish Central., .. .. »«. » 4, 2 3,180 8,170 50 60 
Scot. North-Eastern (late Aberdeen) Nov.24 — — Us 116 
South Devon ., « «os oe « Dew 2 .— 2,546 722 723 
South Eastern .. .. .. oo e+ 99 1 17,275 16,041 306 
South York and River Dun. .. .. 5, 2 8,645 8,800 118 118 
South Wales., .. .. «. oe «- Nov, 24 6,310 6,855 1713 1713 
Taff Valo... oe oo oo 00 oo 5, 25 6,000 4,546 53 68 
Ue .w «vw wo op De 8 es Ye Se SS 
Vale of Clwyd .. «2 oc of of gp JA 131 110010 10 
Vale of Neath .. ». 0 o o » 2 = 1,332 25k 254 
Waterford and Kilkenny., .. « 4, 1 270 310 «8l BL 
Waterford and Limerick .. .. .. 5, 1o= 1188 %%7 7 
West Hartlepool H. and iw .. Nov. 30 4,603 3,703 89 93 
West Midland (late Oxford, Wol.).. Dec. 2 7,005 6,620 162 144 
Whitehaven and Furness.. ., ov.2 = 67 85 
Whitehaven Junction 4, « « 4 2 — oz 12 Js 
COLONIAL AND FOREIGN 
Buffalo and Lake Huron., .. .. Nov.16 1,518 1,270 16) 161 
Dutch Rhenish .. .. .. .. .-  y 30 8,080 2746 109 109 
Eastern of France (late P. and§.).. ,, 17 651,043 46,601 1 1008 
Grand Trunk of Canada .. .. «+ 4, 17 _ 12,486 970 880 
Great Luxembourg ., .. +. «+ Dec. 2 2,920 2,207 128 128 
Great Western of Canada., .. .. Nov. 23 = 7,774 845 346 
Northern of France .. .. «. «+ 5, 17 651,959 49,5) 602 600 
Orleans, Bordeaux and Branches... ,, 17 64,247 34,618 922 922 
Paris, Lyons and Mediterranean .. ,, 17 86,404 81,675 874 848 
Sambre and Meuse .. .. «os «+ 5, 30 _ 1414 6&8 68 
Western and North-Western .. .. 4, 17 988,475 39,457 748 721 
West Flanders .. .. «. «+ o» Dec, 1 - 49 675076 
Demerara fortnight ending .. .. Nov. 3 81 108—- — 








A Porutar Fattacy mm Recarp To Tne Steam Enorve.—It 
is stated in many standard works that there is a waste or loss of 

wer in overcoming the resistance which the water encounters as it 
is forced into the boiler against the pressure of the steam, and this is 
a very common notion in the community. It requires, however, bat 
a’ moment's reflection to discover its fallacy. If the passages are 
open from the boiler to the cylinder, the pressure is transferred 
directly to the working piston, where it performs just as much work 
as was expended in overcoming the resistance of the steam to the 
entrance of the water. If the — are closed, the pressure in 
the boiler is increased without the consumption of heat, and in either 
case all the power expended 1s that consumed by the friction of the 
feed pump and its connections. : 

VENTILATION OF Rooms.—There is a very old plan of withdraw- 
ing vitiated air from a room, which I have seen at work with the 
utmost possible success, namely, that of employing an inverted 
syphon, the short leg to communicate with the room, the longer one 
to run up the chimney-flue. The syphon will act more powerfully, 
and will be more free from the possibility of a down current passing 
through it, than will the straight tube suggested by your corre- 
spondent, “M. G.”; and it possesses this additional adv 
if the bend of the syphon be at all accessible, so that the action 
be set up in it by means of a gas-jet, or —— of 
paper, it will then continue to act as as the room is at all warm, 
whether there be a fire in the grate or not, though of course the fire 
will stimulate the action. This invention forms the subject of a long 
cours lay) ben naveie patented. ‘The original patent Wan 
course ly) been e 0 
granted to Nathaniel Merriman in 1804, and has printed and 
published by the Commissioners of Patents, and can be had for 6d.— 
Correspondent of the Builder. v4 
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SMITH’S MACHINERY FOR CUTTING WOOD. 
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Tis invention of Mr. Hugh Smith, of Glasgow, relates to various 
improvements in machinery for cutting wood, having for object in- 
creased efficiency, durability, and other practical advantages. 

In a modification of a planing machine, as a portion of 
Mr. Smith’s improvements, there are five pairs of horizontal rollers, 
which carry the board to be planed through the machine, and which 
are driven entirely by means of spur gearing (in preference to bevel 
gearing). The framing in this instance comprises three pairs of 
standards placed slightly apart, but connected by intermediate pieces 
and mounted upon a single sole frame to form one continuous range. 
The middle pair of standards carries two pairs of the feed rollers, 
two pairs being also carried by the standards at the entering end of 
the machine, whilst the standards at the other end carry a pair of 
feed rollers and the horizontal “scutcher” for acting upon the top 
surface of the board. The planes for acting upon the under surface 
ef the board are situated between the middle standards and those at 
the entering end, and the rotating cutters for acting on the edges of 
the board are situated between the middle standards and those at 
the delivery end. The feed rollers are all driven by means of spur 
wheels fixed on their spindles, and these spur wheels, in the case of 
the lower line of rollers, are in gear with pinions on three shafts pro- 
jecting outside the framing on one side, and having spur wheels fixed 
on their outer ends. ‘The spur wheels of the upper line of rollers are 
inside the standards and gear with three pinions on studs or shafts 
and fast to spur wheels gearing with spur wheels on the three pinion 
shafts below. The spur wheel on the middle pinion shaft is in gear 
with & pinion on a shaft having fast on it a coned or stepped pulley, 
to which a driving-belt is applied from a pulley on a first-motion 
shaft, this last having the usual fast-and-loose pulley arrangement. 
Motion is communicated from the middle pinion shaft to those on 
either side by means of intermediate spur wheels carried on studs 
and gearing with the spur wheels on the pinion shafts. The top feed 
rollers require to be adjusted as to height, according to the thickness 
of board to be passed through the machine, and for this purpose the 
bearings of each roller are connected by rods to a cross head, from 


‘which links or rods pass down to weighted levers below. The outer | 


ends of these levers bear upon stops, whilst the centres on wl ich the 
levers are capable of turning are fixed eccentrically on circular bosses 
turning in sockets in the framing. The bosses have worm wheels 
fixed upon them, and are all simultaneously adjusted by a spindle 
running the entire length of the machine, having fast on it worms 
ring with these worm wheels. A spring connection is introduced 
tween the weights and the levers to render the action easy when 
inequalities in the boards come between the rollers, or when the 
board enters or leaves them. The means of adjusting the upper feed 
rollers is made applicable to the pressure rollers which hold the 
board down against the planes, by attaching the frame carrying 
these pressure rollers to the bearings or crossheads of the feed rollers. 
In the same way the top-surface scutcher with the down-pressing 
rollers on each side of it may be adjusted by the same movement, or 
by a separate movement. The ine may be modified in extent 
and details, and may be rendered suitable for operating upon boards 
with various cutting tools; and, as an example, embodying this 
portion of Mr. Smith's improvements, we have selected for delinea- 





tion a machine comprising four pairs of standards with corresponding | 


details. 


Fig. 1 shows a side elevation, with one of the standards removed | 


to show inner parts; Fig. 2. plan, corresponding; whilst Figs. 3 and 

4 represent moditications of details, to be more particularly referred 

to. The plank A enters at the right-hand end of the machine, 

passing first between two pairs of feed rollers B, carried by the first 

= of standards C!, In passing on to the second pair of standards 
’ 


with its two pairs of feed rollers B, the plank A is subjected to 
the action on its under side of rotating tools carried by the trans- 
verse horizontal spindle D!, such tools ein 


g arranged to give a first 


TET 
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rough scutching preparatory to the planing action, or to act on the 


| under surface in some other way. The brackets d carrying the 
scutcher spindle Di are made adjustable on the standards C? by 
means of vertical screws d!, actuated by bevel wheels and a hori- 
zontal spindle d2, with its hand-wheel The plank is kept from 
rising from the tools by a Fn of pressing rollers E! above. These 
ressing rollers E! are acted upon by springs e, and are 7 a 
Rome e! extending between the standards C! and C?, and attached to 
the bushes of the adjacent ad feed-rollers B, so as to be adjusted | 
in height along with these rollers. These pressing rollers E! consist | 
by preference of rings loose on the spindles. Between the second | 
| standards C? and third standards C% the plank A is subjected to the | 
action of planing tools F, which finish the under side, the plank 
being held firmly down at this part by pressing rollers E’, arranged | 
and mounted like those (E1) already described. The plank is carried 
onwards by two pairs of feed rollers B in the third standards C*, and | 
on leaving these has its edges acted upon by tools carried by the | 
vertical spindlesG. These spindles are mounted upon sliding frames 
g, made adjustable by screws both horizontally and vertically and 
fitted each with an adjustable bracket g!, which carries a small | 
ressing roller g, to act on the top of the plank close to the edge. | 
Fach roller g? is carried by a forked spindle, which is acted upon by | 
a spring in a socket formed in the bracketg!. The next and last | 
tool to which in this machine the plank A is subjected, is a rotating | 
scutcher D3, acting on the upper surface. The brackets d of this 
scutcher are made adjustable like those of the under scutcher D!. 
A pressing roller E%, consisting, in this instance, of separate loose 
pieces on a spindle, is carried in adjustable brackets e*, attached to 
the scutcher brackets d, so as to hold down the plank just as it | 
enters beneath the scutcher, the pressure being obtained by springs 
in sockets formed in the brackets «%, The plank A finally passes 
between two more pairs of feed rollers B, carried by the fourth pair 
of standards C4, which standards also carry the top scutcher details 
D, d, d!, d2, ds. The four pairs of standards C1, C*, C%, C4, are 





placed slightly apart, being mounted upon a single sole frame H to 
form a continuous range, whilst the individuals of each pair are 
firmly connected and tied together by transverse bars I. ‘The feed 


rollers B are carried in bushes set in vertical slots in the standards C, 
the upper bushes being acted upon by vertical rods 7 passing up 
through the standards to crossheads J, which are connected by links 
k to weighted levers K below, or the levers K may be directly con- 
nected by the links & to the upper bushes, as shown in Fig. 3. The 
weighted levers K may be centred upon spindles L, formed with 
eccentric bushes /, set in sockets in the standards C, and one bush of 
each spindle has fixed to it externally a worm wheel /!, the several 
worm wheels /! being acted upon by worms m, on a longitudinal 
— M, fitted with a hand-wheel m!. By turning the spindle M, 
the bushes / are all simultaneously moved round, thereby raising or 
lowering the spindles L and adjusting the feed rollers to the 
thickness of plank to be passed through the machine. After adjust- 
ing the eccentric bushes /, they are fixed by pinching screws or | 
otherwise. In some cases arrangements may be made for adjusting | 
| the several weighted levers independently of each other. Stops N 
| are provided beneath the outer ends of the levers K to support the 
weights when the plank is not between the rollers. The weights P 
| are connected to the levers K by links p, each link passing into a | 
socket or box inside the weight, and having a spring Q applied to it 
| to ease the action of the weight when any concussion takes place. 
| ‘The part of the weight to which the spring and link p is connected, 
is shaped to receive additional loose pieces to increase the pressure, 
these pieces being held on by flanges or ribs, as shown in the detail 
an marked P!, Powerful s connected to fixtures in the 
oundation may be substituted for the weights P. The upper feed 








rollers of each pair of standards C have spur wheels d on their —— 
driven by a pinion r on an upper middle shaft R, this i 
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driven from a lower middle shaft R1 by equal sized wheels rl. On 
the lower shaft R there is a pinion r*, driving spur wheels 5! on the 
spindles of the two lower feed rollers B; and this shaft R! has also 
fast on its outer end a spur wheel S, by means of which it is driven. 
The spur wheels 0 of the upper feed rollers are inside the standard C, 
whilst those 5! of the lower feed rollers are outside the standard, 
which arrangement admits of very convenient proportions and dis- 
position of the gearing. Gearing like that just described is applied 
to each pair of side standards C, to drive the respective feed rollers. 
The wheels S of the three first standards C1, C*, C%, are geared 
together by intermediate spur wheels T, carried upon studs fixed to 
frame pieces or brackets ¢ inserted between the standards C. Motion 
is communicated to the entire range of feed-roller gearing by a shaft 
U, having fast on it a pinion in gear with the wheel S, carried by 
the second standard C%, the wheel S of the fourth standard C4 being 
driven by a pinion on a shaft u, receiving motion by a belt and 
pulleys w! from the shaft U. This shaft U carries fast-and-loose 
pulleys u?, and is driven by a belt from a second-motion shaft V, 
connected by a belt and cone pulleys v, with the first-motion shaft 
W. From this first-motion shaft a belt w drives the under scutcher 
D!, and another belt w! drives a shaft X, from which a belt 2 drives 
the upper scutcher D?, and two belts z! drive the edge-cutter spindles 
G. Ty ese edge-cutters are shown as mounted in an improved 
manner ; further modifications being shown in plan and side eleva- 
tion in Fig. 4. 


In all the modifications the tool-holder or head g* is made of 
malleable or other iron case-hardened, and is shaped to receive 
various tools or cutters, The one represented as ia the machine is 
shown with two chisels fitted in slots through the head, and fixed by 
pinching screws, and the head has dovetail grooves at the sides to 
receive Bolts to clamp on broad chisels instead of thoseshown. The 
tool-holder shown in plan and elevation at g*, Fig. 4, is lighter, 
having only slots for a pair of comparatively narrow chisels, whilst 
that shown at g° is shaped to receive improved saw-shaped cutters 
for producing a narrow groove in the edge of the board. With 
ref to the planing machine, it remains merely to mention that 
the front bushes of the upper feed rollers are made closed or solid to 
sustain the end pressure of the roller spindles, due to the pressure of 
the board against the fence which keeps it in position in passing 
through the machine. A further portion of Mr. Smith’s improve- 
ments is applicable to reciprocatory sawing machines, modifications 
thereof being more particularly designed for cutting veneers by a 
reciprocating sawing action. 











Tue AssociATION FoR THE PrevestioN OF STEAM BoILer 
Exp.osions.—At the monthly meeting of the executive committee, 
held at the offices, 41, Corporation-street, last week, Mr. le 
Harman, chief inspector, presented his report, from which the follow- 
ing are extracts:—“ During the month we have made 200 visits, 
examined 586 boilers and 426 engines; of these, 3 visits have been 
special ; 5 boilers specially, 11 internally, and 31 thoroughly 
examined, 11 cylinders have been indicated at ordinary visits. The 
principal defects met with are as under :—Fracture, 8 (1 dangerous) ; 
corrosion, 4; safety-valves out of order, 20; water-gauges out of 
order, 15; pressure-gauges out of order, 12; feed apparatus out of 
order, 2; blow-off cocks out of order, 7; fusible plugs out of order, 
4; furnaces out of shape, 7 (2 dangerous) ; blistered plates, 4 ; total, 
83 2 dangerous). Boilers without glass water-gauges, 3; boilers 
without pressure-gauges, 5; boilers without blow-off cocks, 16; 
boilers without back pressure-valves, 26. Other defects mf be 
enumerated; but as they are not of an important character 1 need 
not further allude to them.” 
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TO CORRESPONDENTS. 
“fi Qa setae volumes can be had from the publisher, price 2s. 6d. 


*,* We must request those of our correspondents as may desire to be referred to 
‘makers of machinery, aA ting dc., to send their names and addresses, to 
which, ishing their inquiries, we will forward any letters we may 
“Le n merely te Sen a ‘= our 
querist, are in most cases advertisements, we @ : 
readers sodl apres with us, chowld be excluded as much as possible from this 

X. Y. Z. (Newcastle.)—We should say certainly the end nearest the checked 
wheel. 

Toornen WHEELS.—Can any of our readers inform a correspondent of the best 
work on the construction of w s 

J. H. 8.— The Giffard injector was illustrated and described in THE ENGINBER 
of 4th November, 1857, vol. viii., p. 330. : 

P. W. (Rotherham.)—The paper you name will be sent by our publisher upon 
receipt of 8d. in postage stamps. The binding costs 4s. 6d. 

8. J. A. (Peckham.)—Many illustrations of sewing machines have appeared 
in the volumes of THe ENGINEER. We do not know where you will find an 
illustration of Mr. Perkin’s steam gun or of Aubin's lock trophy. ; 

Tug Livingstone Expepition.—Can any of our readers favour us with the 
address of Mr. Rae, the engineer to this ition ? 

W. M. J. A. (Newcastle.)—We are not aware of any such system as you 
have named for protecting ships of war. Y : 
H. H. (Bristol.)—IJt is not possible to obtain any particulars of an invention 
only provisionally protected. You must wait until you see the ‘' Notice 
to proceed” has been given ; then, if you desire to oppose, you must leave or 
have delivered at the Patent Ofice particulars, in writing, of your objec- 
tion, that is, you must state that you object to the provisional patentee em- 
bracing such and such forms of machinery in his patent, and that you have 
a@ patent already existing for such machinery. The authorities will examine 
into the two inventions, and judge whether they require any further particulars, 
But you had better consult your patent agent if you have really any ground 

for upprehending infringement. 





PROPORTIONING AIR PUMPS. 
(To the Bditor of The Engineer.) 

Sir,—I should feel obliged if any of your readers could give me the 
necessary information for proportioning the capacity of air pumps for land 
condensing engines. The rules I have met with are so much at variance 
that I cannot place any reliance upon them. F. D. 

[The capacity of the air pump is usually about one-fyth that of the cylinder, 
if single acting, but perhaps some of our readers may supply you with a rul:.] 





THE BOW AND THE RIFLE. 
(To the Editor of The Engineer.) 

Sir,—As the arrow, like an elongated rifle shot or shell, strikes point 
foremost, all that relates to rifles, shot or shell, may be learnt from the use of 
the bow, which also gives strength and stead to the left urm in pois- 
ing and supporting the rifle in the act of firing. This fact ought to be made 
known, to our cadet corps especially, I show and explain the practice in 
the Beaufort House rifle g ds on every Saturday, weather permitting. 

Rosherville, December 3rd, 1860. J. Norton. 











SLIDE VALVES. 
(To the Editor of The Engineer.) 

Sir,—With reference to a letter which ap) in your last number 
from ‘‘H. S.,” I can quite understand that a slide valve set such as he 
described would in a measure do what he says, but what engineer would set 
a valve with a difference of lead on the top and bottom centres, as a valve 
thus set must have? A little consideration must show him that I was right 
in saying, that by no arrangement of levers can _ make the oblique action 
of the rods counteract one another, for what is gained whilst the valve is 
opening is lost whilst it is shutting, and vice versa. I am of the same 
opinion as Mr, Paton, and “ H. S.” must bring a little better proof to bear 
on the subject to convince me it is an erroneous one. Ww. G. L. 





BANK ENGINES. 
(To the Editor of The Engineer.) 

Sir,—Would any of your readers, favour me with the following infor- 
mation: — An engine placed at the top of a bank, consisting of two 
cylinders 9 in, diameter, with a 20 in. stroke, working on the Terand 
motion, with a 4 ft. drum boiler, pressure 30 Ib. per square inch ; one of 
bank, 1,000 yards; gradient, 1 in 36; what weight of a load could be 
drawn up in minutes with a 14 in. iron wire rope? Likewise what will 
have to be the weight of the empty set to overhaul the rope with a loose 
drum, diameter of the wheels in use 12 in.? A Constant READER. 





EXPANDING MANDRIL. 
(To the Bditor of The Engineer.) 

S1r,—At the request of your correspondent “‘ Clutha” I beg to inform 
him that the late Mr. Prosser made, used, and patented the expanding 
mandril for fastening tubes in their intended places in steam boilers or 
other vessels fifteen years ago, I being engaged at that time by Mr. Prosser 
in the fitting of them. A short time after, I believe, Mr. Craddock, then an 
engineer in Birmingham, made and used an expanding mandril, to fasten 
tubes in his own boilers, similar vo that of Mr. Prosser’s. In the year 1847 
Mr. Alexander Allan, of Crewe, patented an expanding tool for securing 
the ends of tubes into the tube plates of steam boilers, ig great 
similarity to Mr, Prosser’s. See ‘* Patent Journal,” vol. iv., p. 28. 

Kinver, near Stourbridge, Dec. 4th, 1860. JOSEPH JEWSBURY. 








THE ARMSTRONG SHELL, 
(To the Editor of The Engineer.) 

S1x,—I observe some controversy at present as to whether the idea of a par- 
tially divided shell—whose fracture into a de number of —~ 
upon bursting, and which constitutes the main liarity of Sir William 
Armstrong’s shell—be original as to publication with that gentleman or not, 

Permi t me to point out that the method of casting shells with a partially 
divided inner core, determining the number, form, and size of fragments, 
formed part of my patent for ng shells (No. 205, 26th January, 1855), 
the principle being identical with that of Sir William Armstrong’s shell, as 
shown in Ny and 6 of my specification, in which the advantages are 
clearly described. 

Whether Sir William Armstrong’s shell was brought forward before or 
after the above date I do not know, but I do know that ‘‘ the authorities” 
shuffled off my request, that they would make trial of my method of shell 
casting, and refused a method of construction identical with that which, 
under Sir William Armstrong’s auspices, they now laud and magnify as of 
unparalleled efficacy. ROBERT LET, 





EXPANDING MANDRIL. 
(To the Bditor of The Bugineer.) 

Sir,—Although not a “ Birmingham Reader,” I happen to know a little 
about the ‘‘ expanding mandril” referred to by your correspondent “ Clutha,” 
and beg to inform him that it was invented and patented by Mr. Allan, the 

resent locomotive superintendent of the Scottish Central Railway, when 

was manager of the locomotive department at the Crewe Works, and no 
doubt this gentleman is the “ locomotive engineer” referred to by ** Clutha,” 
as having ‘‘ exacted royalty from neighbouring railway companies.” 

I need pass no remark as to the credit due to “‘ Railway Companies,” who 
render such a course necessary in order that a tee may obtain his rights 
after availing themselves of the benefits this tool, if properly , is 
capable of conferring, the most prominent of which I consider to be the 
removal of that chronic disease of the locomotive —“‘ leaky tubes”—and as 
it converts every tube into a perfect longitudinal stay it strengthens 
materially the flat surfaces of the boiler. 

Ihave never heard of but two objections to its general adoption, viz., 
the tendency to cut the tube where it impinges upon the inner surface of 
the ar plate, and the difficulty of removing the tubes when they require 
renewal, 

The first of these evils can be removed by using good metal in the tubes, 
and properly countersinking the ‘‘ plate” inside out to suit the mandril ; 
the latter by using a simple ‘‘ expanding cutter” to sever the tubes beyond 
the recessed part, and passing them thus cut through an enlarged mud hole 
at the bottom of the tube plate. K. RB. U. 

London, December 8rd, 1860. 





THE AERO-HYDRAULIC MOTOR. 
(To the Editor of The Engineer.) 

Sin,—I am by no means surprised that M. Boutet should take offence at 
my calling him the Frenchman, when I come to consider that no man 
would rob his country of the honour of an inveution that is to supersede 
steam, by bringing it out in any other his own, and whatever in- 
j ha ,» his own must, I think, do him a great 
more. 


Of the invention I had never heard, and know no more than I learned 
from the description given in your pages, and as it is there described as a 
new motive power that will supersede the steam engine. I gone to 





work on ating lm See my offensive 10 ft. diagram it would have 
looked very much like ridiculing this would-be wonder of the present : 
but my ignorance leads me to believe that I could have come to no 

conclusion had I fixed on 10 in. diameter with air chambers 1 in. square 


nstead. 

With regard to the weight necessary to transfer the air from the upper 
into the lower = _" I ae ene = oe it ay ate as that 
weight falling 1 ft. would on eq 5 . 
comequealiy’ be motion could ensue, but whether weight required is 
six, or, as he concludes from his superior scientific knowledge, 900 Ib., it 
m raised to its original height before coming into action again. 

I will now conclude with a few words on the nature of the monster, the 
mere shadow of which has so much alarmed him. Firstly, it will take as 
much power to place 1 ft. of air 10 ft. under water, as to 1 ft. of water 
10 ft. above it, consequently no motive power can be produced in either 
case. But supposing he could, by means of his heed 2 rollers, his open 
sesashe secret, or any other cabalistic means, fill the air chambers in 
succession without any cost of power, this immense wheel woul 
realise more than two horses’ power, so how far this invention is ever to 
supersede the steam engine I must leave to such of your readers to deter- 
mine as are, like him, possessed of a much ter knowledge of mathe- 
matics, hanics, hydraulics, and pneumatics, than has oe to the 

of 


y ALENTINE. 
December 4th, 1860. f 

P.S.—With respect to the time and labour which, he says, it has cost him, 
that certainly is no proof whatever of its value, and only reminds me of 
the man who spent fourteen years in search of perpetual motion, when, on 
being asked what p he had made, triumphantly exclaimed, “‘ Oh, I 

have it now quite complete, except the self-acting wheel !” v-. 

SLIDE VALVES. 

(To the Editor of The Engineer.) 


Sir,—I would not have again troubled you on slide valves, although I have 
taken great interest in the discussion that has been carried on for some 
time on the subject, had not my former communication been made the 
subject of remark, 

The first letter which ap , together with mine, was signed “ John 
Paton.” I think Mr. Paton did not strictly adhere to the question. ‘* Alpha” 
asks the reason of the difference of travel of piston at the time of cutting 
off steam, and not how to determine the len of connecting rod. 

On November 2nd “A Engineer” says “the eccentric works 
the same as the crank, and is governed by the same mathematical laws ” 
(inferring that I give the eccentric as the sole cause of the difference), Had 
*“*A German Engineer” read my reply attentively, he would have seen 
that I attributed “ that” defect to the connecting rod, and to that only, 
although I know that the eccentric will affect it to a certain degree, but as 
“Alpha” did not give the travel of slide, or say whether the rod coupled 
direct on the valve spindle, or which way the engine was working, right or 
left, I could only give the positions from the crank and piston, and take no 
account of the eccentric. 

On November 9th another correspondent, signing himself “‘ W. G. L.,” 
co ly , “In engines whose crank pins work in slotted crossheads, 
the defect is entirely obviated, as far as regards the crank.” (If you adopt 
the slotted crosshead principle to the eccentric rod also, you will have 
exactly equal cut off on both sides), but I would observe that the slotted 
crosshead — is not — “7 to the general duties of a steam engine, 

do not see how the simple crank and connecting rod is to be 

oT upon, 
was very anxious to hear what Mr. Paton would say in answer to 
“w.G. L.” ting the arrang t of his levers, but, much to my 
surprise, I read him confessing that, on “‘ closer examination,” he finds that 
the cut off of steam is not affected by the length of eccentric rod, but 
wholly by the ayy | rod, and again commences another course of 
instruction. Really, Sir, I should be very sorry to presume upon your very 
valuable space on any subject without vei 

With regard to the difference of opinion between Mr. Paton and “H. §.,” 
I can come to no other conclusion that both are right in their respec- 
tive ve of setting the slide, Mr. Paton setting the slide by the lead, the 

lan I think most generally adopted ; and “ H. 8.” by equalising the travel. 

f you set a slide by the lead (and the rod direct acting), your lower port 
will open the widest of the two, but if you adopt the other plan of “ H. 8.” 
you will have unequal lead, unless you introduce the slotted crosshead for 
the eccentric, as I have before stated. 

I have extended my remarks farther than I at first intended, but know- 
ing that no man is infallible, I may be mistaken in my opinion, if so I 
shall be most happy to be set right, but if correct it may be instructive to 
many of my fellow workmen. But, withal, I do not see anything to alter 
my former expressed opinion, but am more convinced in it, chat the eccentric 
is not a correct ion, cn iene A WorkINe Enginzer. 
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close examination, 


motion, 
Ber dsey, D: 








MEETINGS NEXT WEEK. 


INSTITUTION OF CiviL ENGINEERS.—Tuesday, December 11, at 8 p.m. : 
— discussion upon Mr, Preece’s paper “‘ On Submarine Telegraph 
es.” 


Soctety oF Arts.—Wednesday, December 12, at 8 p.m.: “On Italian 
Commerce and Industries,” by Professor Leone Levi. 
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ENGINEERS IN SCOTLAND. 


ENGINEERS from Scotland are by no means rare in an 
part of the world where our professional brethren are at all 
to be found. Many of our good men, and some of our best, 
have crossed the ‘I'weed on their way to eminence. ‘There 
are but few engineering firms of repute that do not con- 
tain, or have not contained, cool and confident heads from 
the north. So numerous are Scotch engineers, in fact, that 
when, in 1857, the professional men at Glasgow undertook 
to establish an institution for themselves and others resi- 
dent in the north, they were obliged to name it “ Institu- 
tion of Engineers in Scotland,” in order to secure them- 
selves, we presume, from that great influx of members from 
all parts of the world which would ccrtainly have over- 
whelmed them had they styled their society “ Institution 
of Engineers of Scotland,” or “ Institution of Scottish 
Engineers.” But this plenitude of Scotch engineers does 
not arise from any peculiar facilities afforded for the study 
and practice of engineering in Scotland—except in so far 
as education is, in all its branches, cheaper there than here 
it arises rather from the fact that our art is well adapted 
to their mental character, and holds out valuable rewards 
to its pursuers. It is a road to fortune, and a road 
on which intellect and industry are the recognised means 
of progress. Hence it is that tchmen, to their honour, 
have cheerfully turned to it, and steadfastly pressed along 
it. It is, however, a road with a considerable trend soath- 
ward in it, and hence the engineers left in Scotland are 
not very numerous, And this is necessarily the case, 





because, in the first place, it is impossible for Scotland to 
compete with England in the extent of its public works, 
manufactures, and means of transport, and, in the second 
place, because in all empires a well-selected, river-side, and 
central metropolis—such as London is—continually tempts 
aspiring men towards it. As England is before Scotland, 
and London before Edinburgh or Glasgow, and as, more- 
over, Scotland requires but few engineering works of a 
unique kind, it must follow that neither professional men 
nor professional sympathies can be restricted to Scotland 
by any limits of name or nationality. 

For these reasons we have always been compelled to con- 
sider the Institution of Engineers in Scotland as a com- 
paratively local body ; we have always felt that, except in 
name, it could never be much more, in fact, than a Glasgow 
institution. And we think the experience gained durin 
the three-and-a-half years of its existence fas confirm 
this view. It now contains about a hundred-and-fifty 
members, of whom about ninety belong, if we mistake not, 
to Glasgow ; while, of the other sixty, some few reside 
in London, Derby, India, and elsewhere. So that the 
whole of Scotland, apart from Glasgow, furnishes but 
little more than half as many members as Glasgow itself. 
Again, nearly every officer is a Glasgow man ; of the whole 
sixteen, there is not more than one, we believe, who does 
not reside in that city. Under these circumstances, it is 
impossible for the institution to assume a commanding 
position throughout Scotland, or to assume an authority 
at all to be compared with that which the Institution of 
Civil Engineers exerts, or even with that which the 
Institution of Mechanical Engineers has acquired. The 
fact is there exists no distinct line of demarcation whatever 
between the objects of these latter institutions, and of that 
centred at, and almost circumscribed by, Gl w. Most 
of the best engineering papers produced even in Scotland 
will, we think, be sent either to Great George-street, West- 
minster, or to one of those meetings which the mechanical 
ae wisely hold in various important towns, for there 
only will they come immediately before, and be personally 
discussed by, the leaders of the profession. Mr. Neilson and 
Dr. Rankine, Mr. Napierand Mr. Lawrie, Mr. Elder and Mr. 
Rowan, may labour on with their estimable colleagues; but 
the Scottish Institution of Engineers will never, we fear, 
rise to the rank of the English institutions. 

The proceedings of the institution—of which the last- 
issued volume has just come to our hands—confirm these 
views. The papers contained in it are certainly not first- 
class, while the discussions by which they were followed 
were for the most part meagre in the extreme. The Pre- 
sident, in his address recently delivered at the first meet- 
ing of the 1860-61 session and which is to be found in 
another column), seemed to speak with the consciousness 
that this is true. “I regret to be obliged to state,” he said, 
“that although at our first meetings of last year there 
appeared a prospect of an interesting and successful session, 
from the number of papers there was reason to believe 
would be brought before your notice. Your coung¢il 
were nevertheless much disappointed in finding that many 
of the members, from other engagements, were unable |to 
overtake the preparation of the various subjects intended 
to have been submitted to you for your consideration and 
discussion.” He had also to complain of the non-attend- 
ance of persons most competent to discuss some of the 
papers. Of the papers read no less than four were on 
shipbuilding sabjects, three of them being by one 
gentleman. There is reason to doubt if even the 

uestionable benefit of such papers will not be with- 

wn from the institution for the future, if it be true, 
as we occasionally hear rumoured, that a Shipbuilders’ 
Association has been lately started at Glasgow with a title 
as broad as its engineering predecessor—* the Association 
of Scottish Shipbuilders,” or something of that kind. We 
presume Mr. Simons and Mr. Lawrie will admit that 
the shipbuilders of G w are as much entitled to set 
going a national Shipbuilders’ Association as the engineers 
of Glasgow are entitled to erect a national Engineers’ 
Institution; and, admitting this, they will doubtless sub- 
mit their views on shipbuilding to the shipbuilders. If 
this be so, then the engineers will have to bestir them- 
selves, not only to raise their institution, but even to keep 
it atits present level. This consideration has all the more 
weight inasmuch asthe President of the institution himself 
depended much upon shipbuilding matters for the interest 
of his ets speech, ranging (after the manner of Mr, 
Bidder when he took the chair in Great George-street) 
over those great questions of naval constructions in iron 
which now engross so much attention throughout every 
country and colony of Great Britain. 

We have thus prominently considered the condition and 
prospects of the Institution of Engineers in Scotland, with 
no desire whatever to depreciate its real merits—on the 
contrary, we gladly offer it all the aid at our disposal. 
At the same time, seeing that similar institutions are 
springing up in Wales and elsewhere, each with a confi- 
dent claim to national consideration, we think it desirable 
that the practical limitations by which such bodies are 
bound should be understood. As local institutions, working 
in aid of, rather than in competition with, the metropo- 
litan institution, they may do much good ; bat if, through 
a false estimate of their power and importance they a 
to supply the places of the long-established and thoroughly 
national bodies, they will be compelled to travel over 
beaten ground, and in doing so will of necessity neglect 
work which they might otherwise usefully perform. Our 
justification of this statement and this warning are to be 
found in Mr. Neilson’s (the President’s) own words. 
“ Sitaated as Glasgow is,” he says, “in the midst of an 
immense coal and iron district, where the production of the 
one and the manufacture of the iron are carried on to so 
large an extent, we have reason to feel disappointed that 
we have had, I may say, almost no communications on the 
engineering works connected with this great and important 
department of our industry.” This is the very thing we 
most fear. Our Glasgow friends are not required to look 
after British engineering generally, but Scottish = 
ing, and more i slasly the engineering of the West of 
Scotland, And if they cannot of themselves see what is 
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ing on around them, they have only to attend to Mr. 
Nreilson’s remarks and they will then know what to give 
heed to, for he enumerates many proper objects of study 
for them. We will only further say to them— 
Up! mind thine own aim, 
And God speed the mark ! 


IRON-PLATED SHIPS OF WAR. 


TueE Controller of the Navy has resigned his arduous and 
responsible post, refusing, we presume, to submit any longer 
to bear the anxieties and hostilities which have fallen to 
his lot since iron-plated ships of war became necessary. 
The new circumstances of Government naval architecture 
must be very trying to a naval officer occupying such a post 
as his, Above him is a Board of Admiralty, full of whims 
and fancies of its own; below him is a staff of constructors 
and engineers no less fall of fixed and rigid principles, 
from which it is hard to depart; and all round him is an 
anxious and critical, not to say querulous, nation, eager to 
see itself strong and imposing, but jealous of the expen- 
diture which is essential to these ends. When we add to 
all this the fact that Sir Baldwin Walker was a sailor and 
no naval architect—although called upon to decide the 

reatest shipbuilding question of the age—it is easy to see 
that the late Controller held an office which no reader of 
ours could possibly (we trust) consider enviable. 

We are not aware, however, that, the iron-plated ship 

uestion is at all advanced by the Controller's resignation. 
tie was, doubtless, guided mainly in his views and determi- 
nations by the staff of professional men under him at 
Whitehall ; and it is difficult to see by whom else his suc- 
cessor, whoever he may be, can be guided ; so that it is not 
easy to understand how his retirement can help the White- 
hall machinery to move on, Whatever Sir Baldwin 
Walker has resisted his assistants will, in all probability, 
resist ; whatever he has urged they will, doubtless, continue 
to urge. What, then, is next, and what next? So far as 
we can learn, the great impediment that keeps everything 
at a stand-still is to be found in the opposition that exists 
between the views of certain official and non-official 
amateur ship designers and the naval, architectural, and 
engineering staff at the Admiralty. The men of science 
oppose the schemes submitted to them by the amateurs, and 
refuse the responsibility of pc torcsenk: Sor their adoption. 
Whether the professional men will be compelled to bow to 
the non-professional remains to be seen. 

We know of nothing that has lately tended to place the 
ship-in-armour question on a better basis than we last left 
it, in THE ENGINEER for the 16th ult. Renewed attempts 
have been made, it is true, to reseue the inclined-sided 
principle from the condemnation with which it has been 
visited, but not, we think, with much effect. Our own 
remarks, on the subject have been opposed by one writer, 
at least; but, as he found it necessary to misinterpret our 
views before he attempted to refute them, his criticism is 
not worth much. We never questioned (as he affects to 
believe) the ability of our engineers and shipbuilders to do 
all that any engineers and shipbuilders can possibly do ; 
nor did we for a single moment urge upon the Government 
the duty of doing nothing in the matter until professional 
opinions became unanimous. What we deprecated was, 
“undue pe ”— “ over-haste ;” and we did this 
with good cause—better cause than an uninformed writer 
could divine—and with good effect also, we are happy to 
say. ‘There are times when an earnest word in a profes- 
sional journal of repute will prevent a rash, and foolish, 
and costly undertaking from being carried out. It was at 
such a time that we warned the authorities; and we, at 
least, have reason to be satisfied with the result, since we 
prevented an act of folly. Moreover, the present delay will 
certainly have one other excellent effect—it will prevent 
silly scribblers from asserting that the ships shortly to be 
built were undertaken without thought, and designed with- 
out deliberation. 

The writer to whom we have referred—and who, by 
writing in a journal that professes to be scientific, and, by 
“ double-leading” his type, pretends to be deserving of 
attention—puts forward one very notable and impressive 
suggestion. “We,” says he, “ would urge the adoption of 
the best plan, whether the sides be vertical or inclined.” 
What do engineering readers think of this bright idea? 
Surely it is most admirable! Nor is it applicable to the 
case in question only ; the “ adoption of the best plan” is a 
thing that might be resorted to in thousands of cases with 
advantage! The writer does not, it is true, tell us which 
is the best plan, so that his suggestion is a little imperfect ; 
but then he does not know that, and, therefore, he cannot 
tell us. Either plan—upright or inclined—will suft him. 
“If the vertical sides are not shot-proof,” he sagaciously 
observes, “then assuredly we would have no hesitation in 
recommending the adoption of inclined sides; and if the 
Admiralty do adopt it [the inclined system], in their new 
armoured vessels, we will have every confidence in their 
choice that it has been wisely made; while on the other 
hand, if they find that a shot-proof iron vessel can be von- 
structed with vertical sides, we do not see any advantage 
to be gained by the adoption of angulated sides.” This 
sapient man of science—who is made to speak as impos- 
ingly as possible—is so well pleased with this part of his 

roduction, that he goes on to discuss our former article in 

etail, disapproving, of course, of nearly everything which 
he supposes us to have said. It will be a sufficient answer 
to him, we presume, if we tell him that he does not under- 
stand what we really did say—or if he does, he strangely 
misrepresents it, A single instance of his dulness, or of 
something worse, will suffice to illustrate this. It is well 
known that Mr. Jones and others claim, as the primary 
advantage of the inclined side, its enormous power of re- 
sisting shot as compared with the upright side. 'To-show 
that this advantage is illusive, we pointed out the fact 
that a given height of side must be defended, and that, 
weight for weight of metal, the thickness of the metal 
must decrease with the inclination, the rate of this decrease 
being pretty nearly identical with that of the decrease of 
the rending force of the shot. Instead, therefore, of an 
enormously greater, the inclined side has but an equal, re- 











sisting power. ‘On the whole, however,” we said, “if 
this were the only case to be considered, the inclined posi- 
tion of the iron would probably deserve the preference.” 
We then went on to show that, in view of other considera- 
tions, the vertical side is undoubtedly to be preferred, 
Now, every reader possessing common sense will see that 
to remove by ment the strongest allegation in favour 
of the inclined side is to argue against its pretensions ; and 
that to follow this proceeding up by demonstrations of its 
inferiority, based on other grounds,jis to demolish the thin 
altogether. The comprehension of this is, however, beyon 
the powers of this writer, who undertakes to correct THE 
ENGINEER, and to whom the editor of the Artizan—a 
monthly journal that some few readers may remember of 
old, and that still, we may inform them, exists—accords as 
much prominence and display as he could possibly have 
given to it had it been a reasonable article. These gentle- 
men seem to have striven hard to gain our notice, and to 
have been not very choice in their means of securing it; 
we cannot, however, bestow further attention upon their 
faithless efforts. 

Some persons are very sanguine respecting the results of 
the present consultations at the Admiralty. We know 
about a dozen persons, all of whom advocate different 
plans, and yet all of whom have received (as they allege) 
absolute promises from the Duke of Somerset, or Lord 
Clarence Paget, or some other official authority, that their 
schemes shall be carried out. We do not believe one of 
them will be gratified. We feel confident that no very 
great departure from the general features of the Warrior 
will be made in the new designs—unless, indeed, the 
Government should play an Imperial part for once, and 
lift some English De Lolme into the seat vacated by Sir 
Baldwin Walker. But this is not very probable. With- 
out adding to the suggestions conveyed in our former 
article, we will noe by expressing the hope that the 
Admiralty will accept the profound advice of the genius 
who recommends “ the adoption of the best plan.” 





THE SEWAGE QUESTION. 


WE purpose to place before our readers in concise form, 
in this and subsequent numbers of our journal, the in- 
formation which is now in our hands relative to the above 
question, with such observations on the facts as may from 
time to time occur to us. The first consideration is the 
precise position of the outlets where the vast mass of the 
sewage is proposed to be discharged, and where, of course, 
the reservoirs for deodorising must be placed. Under this 
head we shall not require to trespass greatly on the 

eographical knowledge of our readers. A letter from 
Mr. Bazalgette to Drs. Hoffman and Frankland, in the 
early part of 1859, states definitively that it is contem- 
plated to collect the larger proportion of sewage in two 
reservoirs, to be constructed respectively at Barking Creek 
and Crossness Points, and the third portion will be pumped 
into the river, all the year round, at a point near Cremorne 
Gardens, termed the outfall for the western division ; 
arrangements which, we understand, are still adhered to. 
The following table will put the reader au courant with 
the present and prospective discharge at these three places, 
and. will enable him to form some idea of the quantity 
which must be dealt with by the chemist and engineer in 
deodorising or rendering it available for agricultural 
purposes :— 


Present Prospective 
Gallons. Gallons. 
Discharge of sewage at Barking Creek ... 56,536,875 ... 62,500,000 
” is Crossness Point ... 20,066,250 ... 35,937,500 
The outfall at Cremorne Gardens .. 4,646,875 ... 9,375,000 





Total .. 81,250,000 


With this vast amount of feculent matter, then, we have 
to deal, and the best solution of the question is of interest 
not only to the public living in the metropolis, but also in 
the provinces, and to those members of the profession who 
are called upon to deal with the disposition of sewage in 
large towns. We understand that the Secretary of 
State, previous to giving his sanction to the Enfield local 
board raising more money, has made it compulsory on them 
to complete a deodorising system within three years; and 
it is probable that a similar requirement will be made 
when other towns apply for money powers. This is inde- 
— of the clauses often introduced by the agency of 

and-owners and others into local acts, whereby some 
deodorising system becomes a matter of necessity, In 
short, the well known habits of our countrymen, which, we 
are happy to say, become more cleanly than the reverse, 
will demand what Secretaries of State and legal clauses 
have already pointed out for adoption, Whatever, therefore, 
is best for the town is also best for the provinces, and the 
requirements we have referred to show that it is desirable 
that this subject should be discussed by the profession. 
Previous remarks in this journal will have shown our 
readers that the points bearing on this question involve— 
Ist, The effect of sewage on the river itself; 2nd, Its agri- 
cultural value? 3rd, Whether there is any method of ob- 
taining the latter at a price which will leave a margin for 
carting it away? 4th, Whether irrigation is an applicable 
mode of dealing with it ? 5th, Whether its manufacture in 
the neighbourhood of populations would be safe ina sanitary 
point of view ; and 6th, What is the most efficacious mode 
of deodorising sewage. ‘To the first of these queries we 
shall reply in this number, reserving for subsequent 
articles the remaining questions, and acknowledging 
beforehand the assistance we have received from the able 
Report by Dr. Hoffman, and the late Mr. Wilt, to the 
Commission on Metropolitan Drainage —“ Blue Book,” 
1857. It was not inaptly pointed out by these gentlemen, 
in a tone of regret, that this question involved the 
consideration of operations of colossal magnitude, and the 
investigation of quantities so minute as almost to escape 
the grasp of the inquirer, and that the time (four months) 
placed at their disposal was comparatively limited for the 
completion of the n experiments. The complaint 
is not unfounded, and is equally applicable to other investi 
gations which Government commissioners undertake. The 


ves 107,812,500 


following table shows the result of the analyses of different 
specimens of Thames water, taken at different points of its 
course in 1857 :— 
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But, as Messrs. Hoffman and Wilt have very properly 
pointed out, the results in this table can not be considered 
as preresenting the degree of sewage-pollution in the river, 
for at Rainham Creek the sample showed a larger amount 
of solid matter suspended and dissolved than in any other 
part of its course. In the following table, however, we 
find the percentage of organic matter calculated from the 
preceding table, and from this, taken together with the 
nitrogen (not calculated), and the general chemical nature 
of the mud, may be inferred what the constituents of a 
river are with which sewage is combined :— 

Percentage of Organic Matter in the Mud at different points in the River's 
course, calculated from the relative proportion of Mineral and Organic 
Matter given in the preceding Table. 
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Here we have a maximum of 27°69 at London Bridge, 
and the amount of organic matter sinks to 13°63 at Rain- 
ham Creek. 

We shall probably return to the subject in our next ; 
but enough has been stated to enable the reader to judge 
what has hitherto been the normal condition of the Thames 
since the abolition of cesspools in the metropolis. 








Licntinc SreAMErs witH Gas.— The Birkenhead Com- 
missioners are trying the experiment of lighting the cabins of their 
river steamers with gas, a quantity of which will be carried on boa 
each steamer daily. 


Newau v. Evtiotr—Treiecrapnic CAsLes.—The Vice-Chan- 
cellor gave judgment in this case on Wednesday. He said the 
plaintiff was the patentee of an invention for laying down —— 
wires, consisting of a cylinder and a species of cone, round which the 
cable was coiled. It appeared that in paying out cables there were 
two essentials in order to prevent kinking ; first, it was nec to 
have a large radius for the coil, and next to prevent the rope from 
becoming slack. This was formerly prevented by men who kept the 
rope taut. The plaintiff’s invention had for its object to do away 
with the necessity for these men, and for this purpose he introduced 
the cone into the cylinder. The defendants had also introduced an 
internal stay into their cylinder, and this was the matter of which 
complaint was now made. In reply to the complaint, it was that 
the defendants’ plan simply amounted to packing the cable; that it 
was a matter of that simplicity that it could not be subject of a 
patent. But it appeared in fact that this packing was not to be 
taken away before paying out commenced, but that it was to be 
used in the course of paying out. And although it appeared from 
the evidence that the packing was but put in for the purpose of 
paying out, yet in no place was it said that 
pant of fact, be made easy by it. Upon 

is Honeur came to the conclusion that 


granted. 


aying out would not, in 
e whole case, therefore, 
an injunction must be 
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THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 

2524, WILLIAM RAMSELL, La tage ae ford, Kent, “ Improvements in 
¢ manufacture of boiler p) ble ‘generally for the resistance 

of steam or interna] pressure, an im e apparatus or machinery employed 

therein.” —Petition recorded 17th October, 1860, 

2648. Wi1aM CLARK, Chancery-lane, London, “Improvements in railway 
rake ap us.”"—A communication from Antoine Grivel, jun., Boulevart 

St. M , Paris.—Pelilion recorded 29th October, 1860. 

2670. Marutas AnTHony Joseph DAHMAN, Peckham, Surrey, ‘‘ Protecting 
ships and other vessels, buildings, works of construction, and other 

ies.” — Petitions recorded 1st November, 1860. 

2691. JEAN Hupert Manig Van Hinspercu, Breda, Holland, “ Cleaning 
and preparing pork’s wool, so as to give it the elasticity of horse hair and 
the flexibility’ A po ool for bedding, sofas, chairs, &c. &c.” 

2694. JoHn ARMOUR, Perceton Fire-clay Works, Kilmarnock, N.B., ‘‘ Im- 
rovements in dies employed in the facture of sewage pipes, chimney 
inings, and other hollow bodies of clay.” 

2696. Witntam Wuire and Jostan Parusy, Great Marylebone-street, 
London, “ Improvements in colouring or obtaining the effect of colouring, 
and other] ornamentations, to surfaces in relief, or partly in relief.” —Peti- 
tions recorded 3rd Now ember, 18 

2714. WiLLIAM GREEN, New Bond- street, London, ** Improvements in fire- 
arms breech-loading.” 

2718. THomas WEBSTER RAMMELL, Victoria-street, Westminster, London, 
‘Improvements in centrifugal discs revolving in air, water, and other 
fluids, and in the application of motive power by sach dises.” 

2730. Grorex Witson, York, “An improved construction of stoppered 
bottle.” Petitions recorded 6th Now ember, 1860. 

2746. James Currs, Liverpool, ‘‘ Improvements in apparatus for ascertain- 
ing or indicating the number of persons that may pass through or over 
any particular place, ay and other vehicles, theatres, 

ferries, gardens, baths, and other places. 

2750. WILLIAM FREDERICK Henson, New Cavendish-street, Portland-place, 
London, | “ Certain improved fabrics made ss or partially of alpaca or 
mohair.” — Petitions recorded 8th November, 1860. 

2760. Joun WiLL1AM WALLIS, Fenchurch-street, London, “Improvements in 
book indexes.” 

2762. DanixL Batpock Lewis, Cheltenham, Gloucestershire, ‘‘ Improved 
apparatus for propelling steam vessels.”— Petitions recorded 9th November, 








860. 

2764. WiuuiaM CHARLTON Forster, Gibson-street, Lambeth, Surrey, “An 
improved method of manufacturing solnble silicate of potash.” 

2766. THomas BaRNaBas Dart, Queen-square, and WILLIAM POLE, Storey’s 

t Gate, | ,Westminster, London, “Improvements in the fish joints of rail- 
ways.” 

2768. EDWARD Brown WILSON, Parliament-street, Westminster, London, 
“Improvements in the manufacture of railway wheels, tyres, axles, and 
points and crossings, which improvements are also applicable to the 
manufacture of ordnance, tubes, and metal cylinders generally.”—Petitious 
recorded 10th November, 1860. 

2770. FREDERICK WALTON, Haughten Dale, Denton, near Manchester, “ Im- 
provements in insulating telegraphic conductors. > Petition <recorded 12th 
November, 1860. 

2774. David Tomson, Grosvenor-road, Pimlico, London, “Certain i improve- 
ments in rotatory pumps, for raising water and other liquids.” 

2776. MAKC ANTOINE FRANCOIS MENNONS, Rue de I’Echiquier, Paris, “ Im- 
provements in the motive mechanism of "cabinet organs, and other cylinder 
musical instruments of that class."—A communication from Lodovico 
Gavioli, Paris. 

2778. Marc ANTOINE FRANCOIS MENNONS, Rue de I’Echiquier, Paris, “‘ Cer- 
tain improvements in the construction of organ pipes.” —A communication 
from Claudio Gavioli, Paris. 

2780. ALFRED Vincent Newton, Chancery-lane, London, “An improved 
construction of feathering paddle-wheel.”—A communication from Byron 
Densmore, Brockport, Monroe, New York, U.S. sate 

e, n imp t 





2782, Tuomas Hueurs, Wolverhampton, Staff 
in spittoons. "Petitions recorded 13th November, 1860. 

2788. Ropert WILLIAM Ww AITHMAN, Bentham, Yorkshire, and JosErn 
Waltman, Manchest ts in the facture of cords 
ae 8 and similar articles, and in the machinery or apparatus employed 

nerein. 

2790. FREDERICK Epwarp SHanp, Gloucester-terrace, Blackheath, Kent, 
** An improved portable rifle battery.”"—A communication from "Thomas 
Martin, Aden. 

2792. JAMES STEAD CROSLAND, Johnson Brook, near Hyde, Cheshire, “ Cer- 
tain improvements in steam engines.’ 

2794. Kopert Hopeson Grearrix, Salford, L hire, ‘* 
obtaining colouring matters for dyein and printing.” 
nication from Matthias Paraf, Thann, rance. 

2796. JAMES ANDREW BRUCE, Li on, Warwickshire, and GEORGE 
Hauuen Corraw, St. Pancras ces St. Pancras-road, London, ‘‘ Im- 
provements in hay racks.”— Petitions recorded 14th November, 1860. 

2798. JoHN ScHOFIELD, Oldham, Lancashire, ‘‘ Certain improvements in 
machinery or apparatus for doubling yarns of cotton or other fibrous 
materials.” 

2799. Joun MATTHEWS, Burton-upon-Trent, Staffordshire, ‘‘ Improvements 
in brewing.” 

2801. Paitip Unwin, Jonn Unwin, and Jonn Unwin ASKUAM, Rockingham- 
street, Sheffield, Yorkshire, ad’ saloon barrel pistol knife.” 

2803. GEORGE Baasuaw, Preston, Lancashire, “‘ An improved arrangement 
of the flues of steam boilers for consuming smoke.” - 

2804. VW/ILLiIAM HENRY Ra.ston, Keele, St 
the manufacture of soda ash.” 

2805. GkorGE RovuGutTon BromMace Amott, Queen-street, Ross, Hereford- 
mee “An improved plough, with mortise chisel, and plough iron com- 
in 

2806. ALFRED VINCENT Newton, Chancery-lane, London, “ Improvements 
in sewing machines.”—A communication from Dwight Tracy, Worcester, 
Massachusetts, U.S. 

2807. RicHaRD ARCHIBALD Broomay, Fleet-street, London, “An improve- 
ment in the manufacture and in the welding of steel and wrought and 
cast iron.”—A communication from Charles Funk, Paris, 

2808, RICHARD ARCHIBALD EROOMAN, one London, “* Improvements 
in sword bayonets and other swords.”—A communication from Frang¢ois 
Jules Manceaux, Paris. 

2809. Joun RIvuey, Stagshaw, Northumberlandshire, ‘‘ An improved method 
of effecting the combustion of fuel, and of products arising therefrom.”— 
Petitions recorded 15th November, 1860, 

2811. CHARLES STEVENS, ,Welbeck-street, Cavendish-square, London, “ Im- 
provements in sheet-iron tiles."—A communication from Count du Vigier 
and Viscount du Vigier de Mirabel, Paris. 

2813. CHARLES Wx WILLIAMS, Liverpool, “ Improvements in steam boilers 
for increasing the evaporative effect thereof, applicable also to stills and 
other like vessels or apparatus.” 

2815. JoserpH STOCKLEY, Newcastle-on-Tyne, Northumberland, ‘‘ Improve- 

ments in apparatus for grinding, smoothening, and ose ‘plate- glass.” 

3617. EDWARD yy IL8ON, Parliament-street, Westminster, London, 

in the ture of railway wheels, and other articles 
of cast-steel or ‘malleable cast-iron.” 

2821. RICHARD ARCHIBALD BRooman, Fleet-street, London, “ Improvements 

. in jointing or connecting together pipes and tubes.”"—A communication 
from Louis Alexandre Farjon, Paris. 

22, WILLIAM Henry Woovnovss, Parliament-street, Westminster, London, 
** An improved method of, and instrument f or, measuring distances.” 
aa. WILLIAM LyNaln Tuomas and HENRY PERCIVAL DE Batue, Southsea, 
hire, “I in the constructiun of plates or ’ shields for 
the purpose of resisting shot and other projectiles.” 

2824. MaNnvukL Leopotp Jonas Lavatsr, Guildford-street, York-road, 
Lambeth, Surrey, ‘* Improvements in portable or syphon filters.” 

2825, MATHIAS ANTONY JosEru DauMeEN, Park-road, New Peckham, Surrey, 
“* Improvements in treating vegetable fibrous substances in the manufac- 
ture of paper.” 

2826. Groner GLOVER, Queen-square, London, ‘‘ Improvements in apparatus 
used in measuring gas. 

3827. ALFRED Mornison, Nottingham, “ Improvements in locks.”—Peditions 
recorded 16th November, 1860. 

2829. BrwickE BLACKBURN, York-buildings, Adelphi, and Henry Carr, 
Victoria-street, Westminster, London, “ Improvements in axle boxes.” 

2833. BARNABAS BARRETT, St. Giles-road, Norwich, “‘ Improvements in the 
treatment of natural and artificial stone, «nd in the manufacture or pro- 
duction of artificial stone.”— Petitions recorded 17th November, 1860. 

2837. ORIGEN VANDENBURGH, New York, U.S., ‘‘ Improvements in projectiles 
to be used in guns and ordnance, and improv ements in the appliances for 
their projection.” 

2839, WILLIAM BUTLIN, Northampton, Pay ote mp in machiner 
apparatus for st an to be chietly applied to and use: 
the purpose of paving. a Pr mF tions recorded 191k November, 1869. 

2841. Tuomas TEL¥ORD MCNEILL, Mount Pleasant, Dundalk, ‘Lowth, Ireland, 
“* Improved oa of obtaining adhesion on railways for ascending inclines, 
and other es 

2483. Joun 1AMILTON, j jun, Liverpool, “ Improvements in tubular wrougbt- 
iron telegraph posts.” 

2345. ALFRED VINCENT Newron, Chancery-lane, London, ‘‘ An improvement 
in the construction of hinges.” —A communication from George 
Bowen Pierson, New York, U.S.—/etitions recorded 20th November, 1860, 
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=. Joun MARLAND, Ivy he Hunslett, Leeds, “ Improvements in 
2849, 


~ 4-3 — 
|OHNSON, or Lincolat 's-inn- , London, “ Improvements 








in the manufacture of boots Or shoes, and of a new material to be em- 
ployed therein, which material is applicable to various other useful pur- 
poses.”—A communication from hone. Dafray. Brothers, — + Paris. 

2851. Henry Dearpen, dale, Lancashire, ‘* Im; in machi- 
nery or apparatus for punching washers, for giving the eer drag or 
friction to the spindles and bobbins Sante —— = = 
purposes, and also in the method of ig or worki 

= WILLIAM Cook, Charing-cross, London, “ Ealscomeas in — 

ng.” 

2855. WiutiaAmM Cops, Wiit1AM Groner Warp, and Epwarp Corn, New 
Basford, near Nottingham, “ Improvements i in inco machinery.” 
2857. Cnaries Myrna, Walsall, Staff ts in the 
manufacture of covered harness, furniture, Pockles . slides, and other 
similar articles, and in the wane? or apparatus to be employed in such 

manufacture. ”— Petitions recorded 21st November, 1860. 








Invention protected for Bix Months by the Deposit of a Complete 


2858. Samurt ALFRED Varwty, York-place, and CRoMWELL FLEETWOOD 
VaRLEY, Fortess-terrace, Kentish-town, London, ‘‘ Improvements in the 
regulation of heat, parts of the invention being La to other 
purposes.” — Deposited and recorded 22nd November, 1 


Patents on which the Stamp Duty of £50 has been Paid. 
2970. Maal Nicnois, Pendleton, near Manchester.— Dated 30th November, 
185) 


2975. RicnaRD ARCHTBALD Broomay, Fleet-street, London.—A communica- 
tion.—Dated 30th November, 1857. 

2976. Danie. Kinnear CLARK, Adam-street, Adelphi, London.—Dated 
30th November, 1857. 

2989. Josern Eccies, Blackburn, Lancashire.—Dated 2nd December, 1857. 

2994. Joun Fow.er, ~ — London, and WittiaM Worsy, Ipswich. 
—Dated 2nd Decem! 

2996. ALRXANDER reeely 4 Henry Parkes, Birmingham.—Dated 2nd 
December, 1857. 

3009. Joun Rusery, Birmingham.—Dated 4th December, 1857. 

3023. FREDERICK OLDFIELD WARD, Cork-street, Burlington-gardens, London. 
—Dated 5th December, 1857. 

2987. Epwarp CLARENCE SnEParp, Jermyn-street, London.—Dated 2nd 
December, 1857. 

2997. Livsgy, New Lenton, Nottinghamshire.—Dated 2nd December, 
185) 

3000. Ropert Hazard, Thanet-place, Temple-bar, London.—Dated 8rd 
December, 1857. 

ae Stack, Glasgow, Lanarkshire, N.B.—Dated 8rd December, 
1857. 


Patents on which the Stamp Duty of £100 has been Paid, 


2778. Aveuste Epovarp Lorapoux BErL.rorp, Seeeeen, Holborn, 
London.—A communication.—Dated 29th November, 1 

2300. JamES Remy, Thomas-street, Manchester. aa hwy 2nd December, 
1853. 


Notices to Proceed. 


1787. HERMANN Hirscu, Bridge-road, Lambeth, Surrey, “Improvements in 
screw propellers.” 

1789. ReBecca Tuomas, Bath-street, Tabernacle-square, London, ‘‘ Improve- 
ments in the tyres of wheels for vehicles used on common roads.” 

1790. WitLuiaM BruNNER, Printing House-square, and WitutaAM HALL 
Levert, Clare-street, Lincoln’s-iun- fields, London, ‘‘ An improved appa- 
ratus for increasing the illuminating power of coal gas, also for econo- 
mising the consumption thereof, and for regulating the pressure from 
street mains.” 

1792. Ropert ALEXANDER RomsBuix, Trinity-square, Southwark, Surrey, 
“ Improved yo for feeding fuel to fire-places or furnaces.” — Petitions 
recorded 24th July, 1 

1803. JouN PILKINGTON, Fish-street Hill, London, “‘ Improvements in means 
for protecting and ing water-tight exposed surfaces, such as railway 
arches, bridges, roofs, and other structures.” 

1805. Cuartes WiLiiAmM Lancaster, New Bond-street, London, Jamns 
Lrown and Joun Huenes, Newport, Monmouthshire, *‘ Improvements in 
the manufacture of plates for coating or covering, a and strengthening ships 
and other structures, and in fixing the same.” 

1809. Rosert TuuRsFigLuD Smita and Tuomas Suckiey, Whitchurch, Shrop- 
shire, ‘‘ Improved apparatus for smutting and screening grain, and distri- 
buting other granular substances.” 

1811. Leonard Kaperry, Rochdale, Lancashire, ‘‘ Improvements'in machi- 
nery or apparatus, for preparing, spinning, and doubling cotton, and other 
fibrous materials.” —Petitions recore 

1813. JosEPH THOMPSON, Britannia Works, Sheffield, Yorkshire, “ An 
improvement in covers for j ag also applicable to covers for other articles.” 

etition recorded 26th July, 1860. 

1818. Caru Scuoyn, Minden, Prussia, “ Improvements in the construction of 
propelling wheels for ships.” 

1823. Joseru RunsHaw, Orsdal-lane, Salford, Lancashire, ‘‘ Improvements 
in machinery or apparatus for finishing velvets, velveteens, and other pile 
fabrics.” 

1826. SAMUEL TERRILL, Redruth, Cornwall, 
cooking apparatus.” 

1828. Tuomas W11Ls0N, Birmingham, “ | peempamed in breech-loading fire- 
arms.” —Fetitions recorded 27th July,1 

1834. GasTON CHARLES ANGE, Rue Lafayette, Paris, “‘ An improved appa- 
ratus for the preservation of corn.’ 

1840. Jamgs IRELAND, Wambrechies, near Lille, France, ‘‘ Improvements in 
machinery or apparatus for treating hemp, flax, tow, and other fibrous 
substances.” 

1841. JEAN Henrt Parr, Rue de I’Echiquier, Paris, “‘ Improvements in the 
construction of pianofortes.” 

1842. SAMUEL ALFRED CARPENTER, Birmingham, “A new or improved 

juster for adjusting the backs of waistcoats and trousers, which said 
adjuster may also be used as a substitute for the fastenings ordinarily 
employed in fastening gloves, garters, and belts.”— Petitions recorded 28th 
July, 1860. 

1870, Avauste Vicror Moret, Paris, “‘ An improved apparatus for printing 
in colours textile fabrics and other surfaces.”"—Petition recorded 2nd 
August, 1860. 

1881. EpouarD ARMAND, Paris, ‘‘ Improvements in horses’ bridles.” 

1883. WinuiAM EpwarD NEWTON, hancery-lane, London, “‘ An improve- 
ment in wooden soled boots and shoes or clogs.”—A communication from 
Marshall Jewell, Hartford, Connecticut, U.S.—Petition recorded 3rd 
August, 1 

1900. Groroe JEFFRIES Norwich, “ Improvements in machinery or appa- 

ratus for filling cartridges. "— Petition recorded 6th August, 1860, 

1918. James WessteR, birmingham, “‘ Improvements in the manufacture of 
prussiate of potash and Prussian blue.” 

1914. RichaRD ARCHIBALD Brooman, Fleet-street, London, “An improved 
excavating | machine for boring tunnels and performing other excavating 
operations.”—A communieation from Messrs. oo Amedée Buquet 
and Raoul Jacques Marie Destrim, Paris, and Jean Baptiste Valauri, Turin. 
—Petitions recorded 8th August, 1860. 

1945. Ricuarp Smit, West-street, Glasgow, Scotland, “ Improvements iin 
the manufacture of "colouring matters for dyeing and printing fabrics.””— 
Petition recorded 11th August, 1860. 

1990. Ricuarp Smiru, West-street, Glasgow, Scotland, “Imp vements in 
the preparation and production of colouring matter.”—Petifion recorded 
17th August, 1860. 

2007. ALFRED Vincent NEWTON, Chancery-lane, London, ‘‘An improved 
guard for boots, shoes, and ‘clog: 3."—-A communication from William 
Andrew Harris, Providence, Bhode Island, U.S.—Petition recorded 20th 
August, 1860. 

2084. JosepH Wi.soy, Birmingham, ‘‘A new or improved warm bath.”— 
Petition recorded 200k August, 1860. 

2098. CuarLes Jean Baptiste Renavtt, Paris, “Improvements in the 
manufacture of shirts and chemises.”—/etition recorded 30h August, 1860. 

2111. Jacop GkogureaN WiLLAns, Clarence-place, Belfast, ‘ Improve- 
ments in the manufacture of iron and steel.” —/eition recorded 31st August, 


“Improvements in open air 


oon 

257. GRORGE FREDERICK SmiTH, Golden- “square, London, “ Improvements 
“in the smelting of iron and other ores.”—A communication from Robert 
William Sievier, Hamburg.—Petition recorded 17th September, 1860. 

2207. Jose Ropert Morty, Woodbridge, Suffolk, “ Improveme: “~ in the 
manufacture of baking dishes.” —J’etition recorded 20ih September, 

2523. Francis XAVIER KUKLA, Pentonville-road, London, * ingprowements 
in apparatus for heating stoves by gas.”—/'elition recorded 17th October, 
1360. 

2542. Henry Wititams, Westonesuper-Mare, Somersetshire, ‘‘ Improve- 
on nents i in the manufacture of boots.” —/etition recorded Leth October, 1860. 

2608. FREDERICK SETTLE Barr, Dublin, “Improvements in the production 
“— artificial stone, which i are also appl to the preserva- 
tion of stone, bricks, and other analogous substances or materiale” 

2609. FaepERICK SeTTLe Barre, Dublin, “ An improved self-acting appa- 
ratus ~d extinguishing candles in lamps or otherwise.” —/'etitions recorded 
26th Oc 

2621. ea SPARKHALL, Cheapside, London, “‘An improvement in 
umbrellas and parasols.” — Petition recorded 27th October, 

2609. FREDERICK JOUNSON, a street, Westminster, London, ** Improve- 
, in fixing screw-piles and moorings.” —Petition recorded lst November, 


2504. a. Wate Henry Raison, Keele, Staffordshire, “‘ Improvements in the 
manufacture of soda ash. 








2809. Joun Riviey, Stagshaw, ig ee “ An im proved method of 
effecting the combustion of fuel, and o! f products @ therefrom.”— 
Petitions recorded 15th November, 1860, 

"York-place, and CROMWELL 


terrace, Kentish-town, in the 
regulation of heat, rts of the invention bein plicable to other 
poses.” — Petition verde 22nd November, 1860. oo al 





And notice is hereby given, that all 8s having an interest i 
ing any one of such app! are at liberty to leave particulars 
of their objections to such application, at the said Office of 
sioners, within twenty-one avs after the date of the Gazette (and of the 
Journal) in which this notice is issued. 


List of Specifications dong Bablished « daring the week ending 


1009, Sd. ; 1010, 10d. ; 1011, Sd. ; 101, $4. ; 1013, Bd. ; 1014, 11d. ; 1015, 
1s. 4d.': 1016, 3d. ; 1017, 10d,’; 1018, 6d, ; 1019, 4d. ; 1030, Gd. ; 1021, 74. ¢ 
10: 22, Od. ; 1023, 3d. ; 1034, Is. ‘a; 1025, "Wd. : : 1026, "3d. 3 ‘027, 4 4d. ; 1028. 
Gd. ; 1029, 3d. ;’ 1080, 8d. ; 1031, 3d. ; 1032, Sd. ; 1083, 2s. 1d. ; 1034, 5d. ; 
1035, 10d.'; 1036, 3d. ; 1037, 10d. ; 1083, 7d. : 1089, 3d. ;' 1040, 1s. Gd. ; 1041, 
Gd. ; 1042, Gd. ; 1043, Sd. ; "1044, Bd. ; 1045,’7d. ; 1046, Sd. : 1047, Bd.': 1048, 
Sd. ; 1049; 8d. ; 1050, 8d. ; 1051,-8d.; 1062, Sd. ; 1053, 7d. ; 1054, 8.5 1036, 
5d. ; 1056, 1s. 40; 1057, 1s. 3d. 1058, 10d. ; 1059, 1s. 1d.; 1060, 8d 1061, 
7d. ; 1062, Gd. ; 1068, 10d. ; 1064, Is, bd. ; 1006, 3d. ; 1007, Bd. ; 1068, 9d 
1069, 6d, ;'1070, 8d. ; 1071, "3d. ; 1072, 3d. ; 1073, 8d.; 1074, 8d. : 1075, 74.3 
1076, 8d. : 1077, 3d.'; 1078, Gd. ; 1079, 1s.’ 4d. ; 1080,’ 8d. ; "1081, 7d. ; "1082, 


3d. ; 1083, 1s, 2d. ; 1084, 9d. 


*,* Specifications will be forwarded by Mr. Bennet Woodcroft, Great - 
Patont Office, Southampton-buildings, London, on receipt by him of the 
amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office order, made payable to him at the Post-office, High Holborn. 





ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared que Arte 


Engineer, at the Office of her Majesty's Commissioners of 
CLass 1.—PRIME MOVERS, 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
~ > , Boilers, 8, he. 





1180. A. PuLLan, Fortie-cott R. Lonestarr, Mornington-road, New, 
cross, and T, CRESWELL, wensbourne- -terrace, Lewisham, Kent, “ [= 
provements in steam generators, and in the means of, or ap, 
superheating steam, and in heating the feed water.”. pated 12th h itey, 
18060. 


This invention cannot be described without r to the drawing 


1183. W. H. Mountz and H. Kina, Millbrook, Hampshire, “ Marine steam 
engines.” —Dated 14th May, 1860. 

The patentees claim the general construction and arrangement of marine 
steain engines, shown in the drawing and described. Secondly, construct- 
ing the Arete -~ frame which carries the crank-shaft of iron or steel plates set 

hirdly, the construction and application of the slide-valve with 
Sooke plate (as shown in the drawing), the steam passages being made so as 
to cut off the steam at about half stroke, and keep the exhaust open longer, 
thereby preventing back cro Fourthly, with respect to marine steam 
engines and ships’ pumps, they claim the use of buckets and valves made of 
perforated metal plates and solid india-rubber discs. 


1189. C. Stevens, Welbeck- ae, fonten, * Centrifugal turbine."—A commu- 
nication. —Dated 15th May, 

This invention is describet” byt the inventor as follows :—This machine 
consists of a turbine, to which a rotating valve is adapted, furnished with a 
drum and grooved disc receiving the paddies or float boards and moving 
with them, a fixed distributor, a turrel or screw ring fixing it to the boards 
of the water chamber. The circle of contact is partly of leather, india- 
rubber, or gutta-percha, and partly of segments of oak. The outer pump- 
gear connecting pieces, inner pump-gear nut-screw, with duplicate piston- 
ring uniting the three drawing- , & long socket screw cut forming part 
of the hand fly-wheel. The head of the socket is traversed by a steol 
pointed screw, resting on a sole or socket arranged at the upper extremit, 
of a pivot, turning in a socket made in a part of the balance beam, which 
attached by a pin to a fixed axis. The bottom of the axis is surrounded by 
three bearings tightened by a disc he = A is worked three drawing-rods, 
which can rise up to the head of the shaf t bearing A screws. The lower 
end of the hollow shaft on which the turbine is fixed, supported by a pivot 
is bored conically to reeeive the three bearii above yr and cylin, 
arically to receive the disc. The conical-s sped } -y¥- the fixed axi- 








above mentioned resis in a support he k which s 
solidly cemented to the centre of the water oer A collar is fixed to 
the upper board holding three bearings with adjusting screw There is also 


a safety-valve, and a valve for e apes Ss and er The rotating valve 
is worked by a hand fly-wheel.—Not proceeded 


1190. A. Sax, Paris, *‘ Obtaining motive power by the effect of weights and 
springs. "Dated 15th May, 1860, 

According to this invention the weights are made to bear on three or 
more standards gliding in suitable bosses fixed to the frame of the —— 
or of the parts to be moved ; the lower end of each of these si 
curved and jointed to a lever arm, the end of which is likewise ——+ | 
by a joint to a spring working on the side of a standard opposite to the said 
lever arm, while towards this said end a projecting bolt, for a friction rolier 
to revolve on, is fixed therein, which friction roller glides over a projecting 
rim fixed against and all round the side of the co ding wheel of the 
vehicle, a repetition of the same arrangement acting on each of the wheels 
of the vehic ie, or of the mechanism to which the said wheels are to impart 
motion. Instead of the weights, Ce 4 of a corresponding | power nor may be 
made to act on the st ng them d of 
each standard, opposite to that nae the above mentioned %.. arm, is 
provided with a similiar arrangement as that above described ( the 
curved part), a lever arm jointed thereto, and friction roller connected to to 
this arm ; by A means these latter parts are put into operation w! 
motion is to be reversed, which is done by causing the frame to which bf 
moving wheels are attached to move in the opposite direction.— Not pro- 


ceeded with. 
+4 " eee, Glasgow, 





1218. A. Roperrson, Neilson, Renfrewshire, 
Steam boiler and other furnaces.” — Dated Lith Mi 
This invention cannot be described without ~~ to the drawings. 


CLass 2, —TRAN SPORT. 


Including Ray and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 


ness, §c. 


1202. C. H, Suupson, Bexhill, “ Propelling 

According to this invention the poeple 
pistons or plungers, working in two cylinders placed horizontally on each 
side in the rim of the vessel, and as near the tom as possible, and free 
ingress and egress being given to the water at the after ends of the cylin- 
ders, the vessel will be propelled by the alternate action of the pistons upon 
the water in their & e, by the agency of steam, from the inner to the 
outer extremes of the cy inders ; these pistons are also the steam pistons, 
and each piston has an Y ener cylinder attached to it, fitting steam- 
within the main cylinder, and a fitted to work ateam-tight through 
cover of the main cylinder, the steam being admi into this inner 
cylinder through the main cylinder cover, and the sets being formed 
by the ordinary condensing apparatus.—Not proceeded with. 


1268. B. Buacksurn, Clapham Common, Surrey, and H. Carr, Victoria- 
street, Westminster, “ Railway axle-boxes and axles,” —Dated 22nd May, 
186 


vessels,” —Dated 16th May. 1860, 
power is obtained b by means of 


3860. 

According to this invention the inventors construct the axle-boxes of 
railway carriages and wagons with an oil chamber below the axle, from 
which the oil is raised to, a pad or brush, in contact with the a of the 
axle, by the capillary attraction of pieces of cotton wick or sim material 
dipping in the oil. ‘the axle is thus well lubricated, but the oil has a 
tendency to spread on the shoulder and along the lon, ongor part of the axle, 
and thus to be wasted. The centrifugal force produ by the rapid revo- 
lution of the axle increases the tendency of the oil to pass over the shoulder, 
To prevent this waste of oil they apply a ring or — of metal or leather, 
or other suitable material,on the part of the axle adj the 
of the journal; or they turn, or otherwise form, a groove behind the 
shoulder, so as to form the shoulder into a ring or flange. The centrifugal 
force has a tendency to carry the oil to of this flange, but to 
prevent it from returning again towards the on the other side of the 
flange. The oil which arrives at the edge of this r—-4 (which may be 
smooth or scolloped) is thrown off by the centrifugal force and received in 
the axle-box, the upper part of which is inclined so that the oil may chain 





back towards the journal ; or they construct the pad or pads, which lubricate 
the lower side of the axle, of of sufficient length yes in contact with the 
nals OS Se The pads may be pushed 


up 

ings, be a spindle or axis parallel to, and at 
pn phy hw contre of the axle, and may be pressed up by 
a bent lever and a weight or spring.—Not proceeded with. 
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THE ENGINEER. 





Dre. 7, 1860. 








Ciass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
1216. J. Nicuoison, Hensingham, Whiteh , “* Reaping machines.”—Dated 


17th May, 1860. 
This invention relates to a liar construction and arrangement of 


pecu 
reaping machine, whereby the machine is balanced so as to throw no un- 





Crass 4.—AGRICULTURE. 


Including Agri: ines, Wi yf , Flour 


1255. J. Green, New Town, Worcester, “‘ Ploughs, cultivators, dc.”—Dated 
22nd May, 1860. 

This invention consists, First, in the form or shape of mould-board which 

the patentee adopts, and in the manner in which he attaches the same to 





necessary weight upon the horses, whilst, from the peculiar p of the 
draught pole, side draught is entirely prevented. According to this inven- 
tion the whole of the machinery is carried by one cast iron bracket, from 
the outside of which pe the axle-pin which carries the large driving- 
wheel. The height of the cutting mechanism can be regulated or adjusted 
by inserting the axle-pin into one or other of a series of holes made at 
different heights in the bracket, and shifting the small wheel at the opposite 
side of the platform of the hine to correspond, The centre of the 
main driving wheel is placed nearly in a direct line with the cutters, and 
the draught pole is bolted to the top of the bracket, and can be regulated 
to suit the different heights to which the machine may be set. 


1222. R. A. Brooman, Fleet-street, London, “‘ Animproved mowing machine.” 
—A communication.— Dated 17th May, 1860. 
This mowing machine is composed of afore and an after carriage. The after 
is supported upon two wheels, and carries handles for pushing the 
machine forward by hand, or shafts when horse power is to applied. 
The fore carriage is supported upon one wheel, and the frames of the 
carriages are so connec as to allow of the fore carriage following any 
irregularities in the ground, Tc the front of the fore carriage a species of 
coulter is fixed, the distance of which from the ground can be regulated 
according to the height of cut required. The coulter is prolonged back- 
wards in the shape of two wings or rails, carried back at an angle, one on 
each side of the machine. To the coulter, on eaah side the front end of a 
cutting blade is fixed, while the rear end on each side of the machine is 
held in an adjustable support projecting laterally from the machine, 
whereby the breadth of cut and elevation of the blades from the und 
can be regulated ; the cutting blades lie below, and nearly parallel with, 
the rails above-mentioned, and these latter turn over the crop after being 
cut out of the track followed by the machine. Not proceeded with. 


1182. E, Lorp, Todmorden, Yorkshire, ‘‘ Machinery jor opening, blowing, and 
cleaning cotton and other flbrous materials,”— Dated 14th May, 1860. 

This invention consists, First, in an improved mode of shaping and con- 
structing the grate bars or grid between which the dust and other impuri- 
ties loosened or separated from the fibrous materials by the meter escape in 
passing from the beater to the wire “- Secondly, in stopping the draught 
of the fans, or other exhausters used in the machines above referred to, by 
the application of dampers or valves, so that the doors under the grids may 
be let down to allow the dirt to drop from between the grate bars without 
having to = the machine. This invention cannot be described without 
ref to the drawing 








1186. T. Howarra, Preston, “ Apparatus applicable to looms for weaving.” — 
Dated 14th May, 

According to this invention it is proposed to cut or chase the circum- 
ferential or spiral grooves on roller temples by means of dies, in lieu of a 
cutting tool and turning lathe as hitherto, and then to cut or chase the 
longitudinal grooves so as to complete the teeth in the ordinary or other 
convenient manner. The dies employed must be so formed as to make a 
cut with one vertical edge or side, and one inclined or bevelled side, so that 
the teeth will hold firmly into the fabric, and produce the desired lateral 
tension thereof. The advan’ of this mode of cutting or chasing temples 
is, that the circumference of the roller or cylinder may be recut or chased 
without necessarily reducing its diameter. In fixing double side temples to 
the loom framing, each temple is so adjusted as to revolve freely on a sta. 
tionary stud pin, which is fixed by a set screw into a slotted bracket at the 
side of the loom framing, by which means either temple can, if required, 
be adjusted higher or lower, so as to cause them to press more or less upon 
the cloth according to its texture. The slotted brackets are carried by a rod 
passing under the cloth and fixed with two springs.—Not proceeded with. 


1188. R. Reap, Havelock-street, Leicester, “ Waterproofing fabrics.” —Dated 
15th May, 1860. 

For the purposes of this invention two textures, say, for instance, the 
one a tweed cloth and the other an alpaca, are each coated on one side 
with a solution of india-rubber in the ordinary manner, and after being 
wound on rollers are taken to the perforating machine, wound off again, 
and passed over a roller thickly set on its surface with a number of short 
points which perforate the cloth and the solution placed thereon, From the 
perforating roller each fabric is carried under a roller covered with india- 
rubber for the purpose of spreading over the perforations with a slight film 
of rubber. The process is completed by the fabrics being wound on rollers, 
and afterwards wound off together, and with ir coated surfaces 
in contact to unite the same between pressure rollers in the ordinary 
manner, — Not proceeded with, 

1195. J. Hieeins and T. 8S. Waitwortn, Salford, “ Apparatus for preparing 
and spinning cotton and other materials.” —Dated 15th May, 1860. 

This invention cannot be descri without reference to the drawings. 

1205. J. Ambien, Little Horton, Bradford, ‘‘ A new kind of cloth or woven 
fabrics.” — Dated 16th May, 1860. 

In carrying out this invention the inventor takes worsted, cotton, silk, or 
other fibrous materials of similar character thereto, using them either 

P y or in bination, and for the pu of this invention he pro- 
poses to employ single twist warp instead of double twist warp as heretofore 
practised. He prod a rib by causing one portion of the warp to be 
wound on one beam, and the other portion on another beam, and he throws 
across the warp two threads of ‘ woof” or weft of different thicknesses ; 
the warp on one beam comes upon the smaller weft thread, and is held tight, 
whilst the warp on the other beam comes bd over the thicker weft thread, 
and is held less tight, which causes the thick weft to be thrown upon the 
surface of the cloth, and thus forms the rib.—Not proceeded with. 


1219. S. C. Sauispury, Besex-street, London, “ Weaving.” —Dated 16th May, 


This relates to a previous patent granted to Mr. W. E. Newton, 
dated 28rd March, 1860, and the object of the First part of the present 
invention is to ensure an equable delivery of the warp from the warp beam, 
and a corresponding take up of the woven cloth, the speed of both which 
operations depends on the rate at which the weaving takes place. To ensure 
a proper speed of delivery and take up, the motion for effecting these 
operations is derived from the reciprocating carriage which supports and 
actuates the shuttle. The Second part of the invention consists in so 
mounting the bobbin or cop in a shuttle (such as is described in the speci- 
fication of the said former patent) that the axis of the bobbin or cop will 
lie at right angles to, or across the line of, traverse of the shuttle, the 
object being to facilitate the delivery of the weft thread, which operation 
is assisted by leading the thread through a rotating guide described in the 
specification of the above named patent. By this arrangement of the 
shuttle and bobbin a great economy will result from the avoidance of the 
formation of what is known as ‘ cop waste.” The last of the invention 
relates to an arrangement for beating up, whereby the weaving of heavy 











ploughs; and, ly, in bining with the ordinary plough and culti- 
vator certain apparatus and appli the object and action of which are 
to crush or break up the furrow, slice, or clods of earth composing it, and 
thus perform the functions both of a plough and a clod-crusher by one 
machine, The form of mould-board which he adopts, and the peculiar mode 
in which he attaches it to the plough, are as follows :—The mould-board is 
made nearly straight, and is fixed and stands almost in a vertical position, 
the object to be effected being the conveyance of the cut earth from out of 
the track of the plough without turning it over, which is usually at present 
done. Behind the share, and inclining from behind it upwards at an angle 
of about 20 deg. or so from the plane of the ground, are fixed two or more 
bars (generally, two will be found sufficient) ; these are firmly attached to 
the body of the plough, are of convenient lengths, and have their upper 
surface an; At the back of the share, and lying upon a portion of the 
bars, is a plate for the purpose of conveying the soil from the share to the 
bars. As the plough proceeds the earth is forced upwards along these bars, 





Crass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fue 
and Lighting Materials, Preparation and Prescroation of Food, 
Brewing, egy Beg = Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, » Paint, Paper, Manures, &c. 

1177. W. SENIOR and W. Staten, Wakefield, “‘ Purifying gas, and thereby 

obtaining a use uct.” — Dated 12th May, 1860. 

This said invention consists in the application of the fibres of cocoa-nuts 
flax, hemp, and several vegetable fibres. in the purification or gas from 
ammonia, which fibres the inventors have discovered possess the property 
of absorbing ammonia as the gas passes through or amongst them. The 
fibres will absorb ammonia from gas either when in a dry or comparatively 
dry state, but they act more efficiently when moistened with water.—Not 
proceeded with. 

1194. B. Hooper, King Willivm-street, London Bridge, ‘‘ Paper suitable for 

preventing forgery.” —Dated 5th May, 1860. 

In carrying this invention into effect the inventor manufactures the paper 
in the ordinary way, but he first mixes with the pulp a portion of sesqui or 
peroxide of iron, or of the oxide known as the black oxide, but he does not 
confine himself particularly to using these oxides in their pure state, as he 
may previously dissolve them in hydrochloric acid, or other acids, before 
mixing them with the pulp; or he may impregnate the paper with the 
solution in its further process of manufacture before sizeing it; or he may 





and comes in contact with a breaking ap I ofa 4 
cylinder of any suitable material (preferably wood), having iron spikes of 
various forms attached to and projecting from its surface, or it may be 
composed of a series of wheels on a round axle, their peripheries being 
serrated or furnished with a number of spikes or similar projections. The 
cylinder or spiked axle is fixed to the plough by means of an iron framing 
attached to the beam at a point a short way in front of the coulter, and in 
such a way that it radiates and oscillates about that point, thus allowing the 
breaker or crusher to rise and fall, and yield to any pressure caused by the 
passage of a body between the surface of the inclined bars and the extre- 
mities of the prongs or spikes. The position of the breaker is over the 
extremities of the inclined or guiding bars, or it may be a short distance 
behind them, and yp 4 the motion of the earth over these bars will be 
sufficient to cause it to rotate; but, when necessary, he proposes to give it 
a rotatory motion by means of the plough wheel or Shee. 


Ciass 6.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventiluting, §c. 


1245. T. W. Teuton, Euston-road, London, “ Chimney tops.”—Dated 2st 
May, 1860. 

This invention is designed for the prevention of the wind passing down 
the chimney top, and, consequently, for the prevention ef smoky chimneys. 
For this purpose part of the outside of the chimney top is fluted or made 
with a series of grooves arranged vertically round the circumference, the 
said flutings or grooves having a communication at the upper extremity 
with the interior of the chimney top. The upper extremities of the 
flutings or grooves are covered by a cap which directs the currents of wind 
into the interior of the chimney-top. Also, the chimney-top is surmounted 
by a wind-cutter or current-divider which forms a kind of coronet, and is 
made of a number of vertically fixed vanes or wind guards arranged round 
the circumference of the top.—Not proceeded with. 

1256. S. Hoop, Upper Thames-street, London, “* Wrought-iron sash-frames 
-_ casements, and all kinds of wrought-iron framing.” —Dated 22nd May, 

The documents relating to this invention cannot at present be seen, an 
extension of time for filing the final specification having been petitioned for. 
1268. M. Henry, Fleet-street, London, ‘* Suspendi s-lights."—A commu 

nication.—Dated 22nd May, 1860." oar 

The object of this invention is to suspend gas-lights in such manner that 
they may right themselves in the event of their being hung or thrown out 
of the vertical, and to carry this object into effect (instead of having a 
rigidly connected supply pipe), the means employed according to this 
invention consists in the following mode, that is to say, the gas supply-pipe 
is contrived, arranged, or constructed, in two or more parts, having an 
intervening space between them, and connected by a chain or chains, or by 
jointed, hinged, or articulated rods or links, or such like self-adjusting 
agents of attach t or suspension ; or, what is the same thing, the pipe of 
the gaselier, or suspended burner or lights, is connected by a chain, chains, 
articulated rods, or equivalent agents, to a fixed pipe, but with a space or 
—— = eae pipe ; a space or interval left as aforesaid 

ween the or the pi constituting the suppl is covered 
or enclosed 5 a ‘abuler ‘piece of quitepercha,. vulsaxioed tnale-rubber, 





preg any paper after it is completely made and sized. The advantage 
of this buff coloured paper is that common writing ink (a soluble tanno 
gallate of the protoxide of iron) becomes, when used on this paper, con- 
verted by the eo of the peroxide of iron therein into an insoluble 
tanno gallate of the peroxide of iron, penetrating deeply into the paper ; 
thus, chemicals employed to remove the writing are required to be so strong, 
that the paper is so bleached or otherwise stained that the attempt is 
plainly visible.—Not procecded with. 

— J. Denis, Queenhithe, London, “ Paper.”—A communication.—Dated 
ay, 5 

This invention relates to an entirely new treatment of textile plants for 
converting them into paper pulp, consisting of, First, a new chemical com- 
position for the steeping, which in its effect destroys the gums, resins, oils, 
and fecula without altering the fibre of the plant. Secondly, the extrac- 
tion, by means of new compositions of hydrochloric, sulphuric, and nitric 
acids, of the sulphates of iron and tin. Thirdly, of new combinations of 
chlorines, which are considerably reduced in strength, by which means the' 
may be heated, without danger to the tenacity of the fibre, to 40 deg. centi- 
grade—about 104 deg. Fahrenheit. Fourthly, the novel application of a 
chemical agent to disinfect the matters and neutralise the acids. Fifthly, 
of a new form of plate as a purifier in the cylinder pulping engine ; and, 
lastly, in the method of treatment which ensures the production of a good 
and fine pulp for paper. . 
1197. S. C. SauispuRy, Essex-street, London, *‘ Chur: ing butter.”—A commu- 

nication.— Dated 15th May, 1860. 

The patentee claims the use of an exh ig or g pump, in 
connection with the cream reservoir, as set forth, for the purpose of forcing 
air upon the upper surface of the cream, or withdrawing it from it. 

1200. R. J. JorDAN, Berner’s-street, Oxford-street, London, ‘‘ Pills,.”—Dated 
15th May, 1860. A 

This invention relates to a combination of materials, in certain 
given proportions, and to colouring them rose pink; other ingredients 
may be added if desired, but the patentee believes the proportions and 
ingredients stated to produce the best medicine. Having formed this com- 
pound into pills in the usual manner, he coats them with sugar, of a rose 
pink colour, in order to render the appearance of the pills more acceptable. 
1201. D. 8S. Acara, Lisbon, ‘‘ Disinfectants.” —Dated 16th May, 1860. 

In carrying this invention into effect the patentee collects the common 
cockle and other shells found on the sea shore, and calcines them in a 
suitably constructed farnace until they are reduced to a fusible condition, 
and readily broken and powdered ; to this powder he adds just half the 
quantity of sulphate of iron, thus producing a fine yellow inodorous powder 
resembling ochre. It will thus be seen that the material is inexpensive, it 
is quick and economic in its action, as it requires but about one part of the 
disinfectant to one hundred of the matter to be heated. It is more espe- 
cially intended for all kinds of feculent matter, and, when used as a disin- 
fectant for wine, about two per cent. of common tar is to be added. 

1206. C. CowrerR, Southampton-buildings, London, *‘ The manufacture and 
application to fibres and fabrics of a new blue colour, and compounds of 
the same with other colours.” — A communication.—Dated 16th May, 1860. 

The patentee states that soluble Prussian blue and carmine of indigo, 
when mixed in the proportion of their chemical equivalents, dissolve each 
other, and combine to form a new blue of definite composition. This blue, 
the chemical composition of which constitutes a new discovery, the 
characteristic property of producing upon fibres and fabrics of animal or 
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leather, or other similar or equivalent material, forming a ction, and 
continuing the passage between the or pipes, the arrangement being 
such that a passage is provided for the gas to reach the burners, but yet, if 
the lower part of the apparatus, or that on which the burners or lights are 
placed, were to be thrown out of the vertical by being inaccurately hung, 
or accidentally struck, shaken, or disturbed, it will at once right itself, and 
recover or assume its proper position. 

1272. M. Cavanaci, Kensington, London, “ Lock spindles."—Dated 23rd 

May, 1860. 

This invention has reference to improvements in spindles for mortice and 
other locks, whereby the same may be more accurately and readily adjusted 
to any thickness of door to which they may be applied than hitherto, and 
consists in one end of the spindle being fixed to the knob or handle in the 
ordinary manner, whilst the opposite or movable knob is secured to the 
spindle and lengthening or extending piece through the medium of a milled 
union cap or nut, the adjustment being effected by the action of a small set 
screw which passes longitudinally through the lengthening or extending 
piece into the body of the spindle. 





Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 


1210. W. Krurzscu, Chamber-street, Goodman’s-flelds, London, “ Mortars.” — 
Dated 17th May, 1860. 

This invention consists in cutting, turning out, or otherwise forming a 
groove of icircular or other suitable section in the cylindrical part or 
bore of a mortar, and in such position or portion of the length as shall be 
in advance of the greatest diameter of the projectile, or somewhat nearer 
to the muzzle of the mortar. The patentee forms rings of lead or any 
other metal or position of a suitable degree of hardness or softness, and 
of a section suited to the groove which has been formed in the mortar, 
and, after inserting the charge and the projectile, he places the metal ring 
or grummet within the groove which has been prepared to receive it, such 
metal ring or grummet being either placed in by hand or otherwise forced 
in. After igniting the charge, the explosive force of the gunpowder is 











goods in looms where the reed is stationary will be greatly facilitat This 
object is attained by the introduction, behind the breast beam, of a reci- 
procating comb, or its equivalent, which will enter the warp after each 
vassage of the shuttle, and beat up the shoot, and then retire to leave a 
ree space for the passage of the shuttle through the open web. 


1220. J. Coun, Coventry, ‘‘ Looms.”—Dated 17th May, 1860. 

This invention relates to the means of forming two or more sheds in the 
warps of figured fabrics, so that two or more shuttles may be thrown 
through separate sheds, and may be thrown either in the same or in oppo- 
site directions. In carrying out this invention the patentee works the 
warps and forms the sheds by means of heddles which are moved by hooked 
rods, controlled by —— apparatus, whereby the hooked rods are 
thrown back when required, so as to allow the griff or other equivalent 
contrivance to pass without acting on them. These hooked 3 are of 
different lengths, so that when acted on by the griff, or other equivalent 
contrivance for lifting them, they will be made to lift portions of the warp 
threads to different heights, so as to form two or more distinct and sepa- 
rate sheds through which the shuttles may be thrown to form the fabric. 


1223. S. Hotnsworts, J. and W. Henperson, and T. Baaisy, Durham, 
** Looms.” —Dated Lith May, 1860, 
One part of this said invention consists of a new mode of inserting and 
withdrawing the terry or pile wires of a terry loom, both operations being 
verformed by means of the same lever, and the apparatus connected with it 
ereinafter described. This lever is made to propel an instrument which 
the patentees call a saddle, and which moves upon a bar alternately towards 
and away from the selvage of the cloth in the loom, The saddle carries 
with it the terry or pile wires, alternately inserting and withdrawing them. 
Connected with the saddle is a catch for laying hold of the wires and with- 
drawing them out of the cloth. A bar, which they call a traverse bar, is 
attached to the saddle, and is made to traverse across it, carrying with it 
(the bar) an instrument for taking the wire from off the aforesaid catch, and 
transferring the wire forwards for insertion in the open shed of the cloth. 
Motion in the requisite direction for transferring the wires is given to the 
traverse bar by means of a switch bar turning upon a pivot at the centre- 
and kept in position by a spring. The aforesaid lever draws the saddle out, 
wards from the cloth, carrying with it the wire withdrawn from the fabric, 
saddle in ing with it the wire for insertion 
er motion of the wire, that is, the 


nsfe; it from the place where it has been drawn out of the cloth 
to the place where it has to be inserted , is |, 80 as to 
the head of the wire, by means of the traverse bar, and the t 
of the wire is transferred b: of usher described in the 
tion of a previous patent, 


means of the p' 
0, 1304, dated 8th June, 1859, 





lated until it proves sufficient to drive the projectile and a portion 
of the metal ring through the bore; the measure of resistance to the 
undue escape of the projectile being governed by the diameter or 
breadth of the rod or bar forming the ring, and its hardness or ability to 
resist the shearing action. 


1250, LizuTENANT-COLONEL V. BAKER, Hounslow, “ Breech-loading and 
other ordnance.” — Dated 21st May, 1860. 

This invention consists in making the barrel from a sheet of metal of a 
slightly tapered thickness, and of a width equal or nearly so to the length of 
the gun, which sheet, having been heated in a furnace, is rolled or coiled 
over a steel or cast iron tube, which forms the inner surface or bore of the 
gun. In breech-loading guns it is proposed to open and close the breech by 
means of a wedge-shaped block sliding transversely across the bore of the 
gun, such block being tightened in its place by means of a short screw 
turning freely in the side of the gun, and entering a female screw formed in 
the narrow end of the block, by which means the block or breech piece will 
be drawn tightly into, or started out of, its seat when closing or opening 
the breech. — Not proceeded with. 

1278. T. HeprLeston, Manchester, “ Breech-loading fire arms, and projectile 
to be used therewith.” —Dated 23rd May, 1860, 
This invention cannot be described without reference to the drawings. 


Crass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 

1257. J. Hinks, Birmingham, “* Improvements in lamps for burning petroline 
and other liquid hydrocarbons, and in supports for the said lamps.”— 
Dated 22nd May, 1860. 

These improvements consist, First, in placing the cone or deflector by 
which a current of air is made to impinge on the exterior of the flame at 
a point below the level of the top of the wick-case. The said cone is 

inarily oon above or on a level with the top of the wick-case. B: 
placing it below the top of the wick-case a brilliant flame is obtained, 
without the shadow produced when the said cone is placed higher, and the 
tendency of the flame to smoke is diminished. Secondly, in supporting the 
wick-holder in the axis of the wick-case by means of a dovetail or flat plate 
on the said holder engaging in a dovetail or other slide in the wick-case. 





Thirdly, in sup the lamps in a case or support made in two parts, 
joined by a 01 hend, oF mate in one iece, and so perforated as to 
admit a plentiful supply of air up the cen tube of the lamp. The in- 
vention cannot be fully described without reference to the drawings, 





vegetable origin, either alone or with the aid of mordants, a clear colour 

which does not vary in artificial or solar light. 

1207. A. V. Newron, Chancery-lane, London, “‘ Treating oils for the pro- 
duction of gas aad volatile oils.”—A communication.—Dated 16th May, 


1860. 

The novelty of this invention consists in the treatment by heat in retorts, 
fitted as described, of streams of heavy oils, and in general of the different 
products obtained by the fractional distillation of tar derived from coal or 
schistus, each of these products being taken separately and submitted to 
the heat, which is most suitable for its conversion into oils rich in Benzole 
and gas. The apparatus cannot be described without reference to the 
drawings. 

1228. H. N. Nissen, Mark-lane, London, ‘‘ Improvements in the preparation 
of paper, in order to prevent the extraction or alteration of writings 
thereon without detection.” —Dated 19th May, 1869. 

The patentee claims, First, the preparation of a sensitive paper for 
writing or printing upon by the addition to the pulp of perchloride of iron, 

russiate of potass, and ammonia, in certain proportions. Secondly, 
impressing by printing, or otherwise transferring to the surface on one or 
both sides of the said sensitive paper, patterns, marks, or devices transferred 
or printed with, by preference, a preparation of galls and iron. 


Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. F 


1178. J. Cuatrerton, Highbury-terrace, London, and W. Smitn, Pownhall- 
road, Dalston, London, “‘ Electric telegraph conductors,”—Dated 12th May, 
1860. 

For the purposes of this invention in preparing strands of wire to be used 
as electric telegraph conductors, in place of laying the outer wires directly 
on to and around the inner or central wire, such central wire is caused to 
pass through, and to be coated with, a suitable material or composition, 
preferring for such purpose a mixture of gutta-percha, Stockholm tar, and 
resin, in such manner that, when the outer wires are laid around such inner 
wire, the outer wires may embed themselves in such coating while in a 
soft or plastic state, by which the passage through a strand will be filled up 
and the whole rendered solid. In order to protect gutta-percha or other 
insulating material when used for coating and insulating conductors from 
the effect of heat, beads of wood, or of other suitable nor ductors o 
heat, are threaded or placed on or around such insulated electric telegraphic 
conductors, and over such beads a coating or tube of lead is applied; or 
other coatings may be used. By these means insulated electric telegraphic 
conductors (amongst other advantages) are rendered more suitable for use 
in hot climates. 

1169. W. E. Nxwtox, Chancery-lane, London, ‘‘ Improvements in electric con- 
ductors for tlegraphic purposes, and in the apparatus for, and mode or 
means of transmitting signals between distant pluces.”—A communication, 
—Dated 11th May, 1360. irs 

This invention relates, First, toan improved mode of constructing in- 
sulated submarine or subterranean telegraphic cables. In carrying out 
this part of the improvements the inventor proposes to take a hempen or 
other cord of from three-eighths to } in. in diameter, and around this cord, 
which forms the core of the electric conductor, is to be wound a copper 
wire of moderate thickness with the coils in close contact. A second course 
of wire of, say, the same gauge is then wound on the first, and the threads 
or coils of this second will naturally be upon or between the contiguous 
threads of the first coil. The object of this second course or winding of 
copper wire is that, when any bending of the cable takes place when it is 
completed, the second winding of wire will insinuate itself between the 
coils of the first wire, so as to preserve the contact of the wires, and thereby 
secure the conducting surface unimpaired. After the two coils of wire have 
been wound on the hempen core, a covering of gutta-percha or other in- 
sulating material is used, and outside of this tarred cordage of about threes 
sixteenths of an inch in diameter is longitudinally disposed along the con- 
ductor, so as to cover and protect the gutta-percha, and this cordage is 
secured by a covering of twine which is to be wound helically round the 
same. 

1209. C. M. Guiutemmx, Rue Madame, Paris, ‘“ Submarine electric tele- 

."— Dated 16th May, 1860. ~ 

The ee of chostelaty which is produced during the passage of a 
current in submarine les is greatest physical inconvenience in this 
method of telegraphing. In this system the patentee states he is enabled 
to shelter the conducting wire from the influence of the exterior conducting 

, by placing round this wire an insulating conducting tube, to 

e gives an electric charge of a contrary sign to that of the wire, so 

as to the inductive action of the interior wire. The charge of this 

last being able to be regulated at pl pie Sey pe 

the operator can, when he wishes it, stop the o! 

conductor. In this cable there is first around the conducting wire a coating 
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of gutta-percha, or other insulating material ; then a conducting envelope 
of vue coiled around the gutta-percha ; over this conducting tube is 
another insulating coating of age and, ly, the exterior pro- 
tecting envelope, which will arranged as in cables now in use. 
conducting tube should be continuous. To form it he takes a ribbon of 
copper, that is to say, a Fey? wire flattened by rollers. The ribbon is 
arranged in close coils, and the different coils are united by a layer of copper 
d ited by the el ype process. To avoid the chances of breaking, it 
is formed ob several layers of wire superposed the one on the other, and 
coiled in contrary directions. Each layer is itself formed of several metallic 
wires coiled on at the same time, as is done in producing the protecti 
envelope of cables. The section of the tubular conductors should be at 
least equal to that of the interior conducting The cable is worked 
with two cables of equal power presenting their contrary poles ; or it may 
by means of a single tery, the ++ being so arranged that it 
Poss t n 











can make the same as two sep tteries, an arrangement 
Sy —. The invention cannot be fully described without reference to 
t gs. 


1211. C. LowgwenstEIn, Crutched Friars, London, ‘‘ Paying-out submarine 
cables.” — Dated 17th May, 1860. 

This invention consists of a paying-out machine simply contrived as 
follows :—A turn is given to the cable round an ordi grooved wheel at 
the stern of the vessel from which the cabie is to be paid out, On the axle 
of this wheel, at either on each, or on one side of it, is placed a heavy bent 
lever, having its fulcrum forward of the wheel securely bolted to the 
ship, but of course allowing the lever to move freely upon it. Over this 
lever hangs a heavy pendulum mounted — bearings set in a frame on 
each side of the lever having a friction roller at the bottom of the ball to 
prevent it from jamming. The pendulum being free to move upon its 
axle, and at the same time of great weight, retains always its vertical 
position, and presses the lever down upon the axis of the grooved wheel 
round which the cable passes, so as to form a self-acting brake. When the 
stern of the vessel sinks, the lever sinking with it while the pendulum 
remains vertical, the curved part of the lever receives the ball of the 
pendulum, thus i ing the dist of the power (the weight of the 
pendulum) from the fulcrum, and so exerting more force to break the 
wheel, and thus slow the paying-out. When the stern rises, the reverse 
action takes place, and the cable pays out more freely. The pendulum is 
contrived so as to enable its weight to be varied for the purpose of adjust- 
ment for varying depths of water.—Not proceeded with. 








Ciass 10,—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


994. H. A. Suiver and J. Barwick, Silverton, Essex, ‘‘ Moulding india- 
rubber and other like gums in cells for galvanic batteries, and in insula- 
tions for telegraph wires.” —Dated 20th April, 1860. 

This invention in moulding consists in placing india-rubber, gutta-percha, 
or other similar gums, together with sulphur moulds, in bringing the moulds 
and contents by means of an oven or otherwise to a tem ture of about 
400 deg. Fah., in shaping the article to be formed by a die corresponding 
with the intended shape of the article forced into the mould by pressure, 
and in plunging the mould, its contents, and the die, into cold water, or in 
otherwise suddenly cooling the same. By this process of moulding, the 
inventors form the article of hardened gum alone, or coat metal, metal 
cloth, and wires, either entirely on one side, or otherwise partially with the 
gum, the mould being furmed to allow of the gum, during the pressure of 
the die, covering the article on one side, all sides, or in such parts as ma: 
be desired. The invention in battery cells consists in constructing them of 
hardened gum with some porous substance, such as um, let in at inter- 
vals in the sides to allow of the acid solution, or other liquid employed, 
circulating through the whole series of cells. The improvements in insu- 
lators consist in constructing them of a combination of metal and hardened 
rubber, or other like gum, whether the combination be effected by causing 
the rubber or other like gum to adhere to the metal by moulding under 
pressure, as before described, or otherwise.—Not proceeded with. 


995. W. LukyN, Nottingham, ig teeth.” —Dated 20th April, 1860. 

The nature of this invention is to hide from view forbidding or other 
teeth in the human subject which may have arisen from natural formation, 
disease, accident, irregularity, contraction, or other causes, and to supply 
all the defiviencies of the teeth on the same frame or frames without, in 
most cases, requiring any operation upon the teeth. The manner of effect- 
ing this is as follows :—The patentee takes the model in the usual way, and 
casts it in plaster of Paris. On the plaster model he forms the frame for 
the upper or lower teeth, which is expanded over the teeth which are to be 
covered, or are deficient, and that in the front or at the sides of the mouth, 
and passes it to or upon the gum, allowing the natural teeth that are 

tanding to hrough the frame at the back of the teeth that are to be 
attached to the frame (this is an expanded frame), on which the whole of 
the front and side teeth can be mounted, and which would stand before and 
hide from view the natural teeth in the mouth; or upon the frame bein 
extended to the back of the mouth, ail deficiency of the teeth may be add 
for mastication, and those in front of the mouth. To keep the frame firm 
in the mouth the usual method of dentists can be resorted to, by attaching 
claws and other well-known appliances. 
998. W. Cuark, Chancery-lane, London, “‘ Enclosing or covering opium, dc.” 

—A communication.— Dated 2ist April, 1860. 

The means of applying the sheet of tinfoil to the cake is, the inventor 
states, the desideratum wanted, so as not for it to be easily detached, and 
to give to the cake thus preserved a form which it will keep, which should 
depend ut the time on the state of dryness of the cake in the form given by 
the envelope. Opium should thus be brought to a convenient state of dry- 
ness in such a way that it does not contain a greater quantity of water 
than Mr. Payon terms normal, and which can only be ——— hy the 
desiccation in a stove at 100 deg. The form of the cake is orbicular ; a 
sheet of tinfoil of a certain thickness is then placed under the edge of this 
cake. On the two sides are applied two washers of thin tin foil, so that 
they can more easily receive the trade mark. Thus the cake is introduced 
in a round mould open at two sides. At the bottom of the mould isa 
movable plate, on which is the trade mark. Above the cake is placed a 
second plate, which can also bear the same mark, and, by means of a screw, 
the cake is pressed between the two plates ; the upper plate may be removed 
by means of a lever ; the under one is rai also, and the cake can be taken 
out of the mould at pleasure—Not proceeded with. 

1002. J. Lewras, Manchester, ‘‘ Sun blinds.” —Dated 21st April, 1860. 

This invention relates to that description of sun blinds which are used 
outside windows, the lower end of which is attached at each side to hinged 
rods furnished with a slide or runner, and sliding up and down vertical rods 
at each side of the window or casement, such jointed rods or stretchers 
extending in a horizontal position when lowered. The i t ist: 


“6 Attaché: 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

Tae Inon TRaDE AND THE Untrep States Crisis: Orders Countermanded 
—Tse East Inpia MARKET AND THE NON-PAYMENT OF INCOME-TAK— 
Tae Marker wy Faance—Tae Home Marker: Heavy Samples still in 
Demand—Is ne BaxBer and Extice, or Liverpoot: Second-class Cer- 
tificate withheld for Eighteen Months: The Disputed Iron—Tue Coat TRADE : 
Opening of New Tracts of Coal and Ironstone—GenERaL MANUFACTURING 
Trapes: Jmproved Demand—Boarp or TaadE ReTuans FoR OcToBER— 
Metalliferous Products—Tus Coventsy Rippon Trade: Continued Distress 
—BieMincnam CHAMBER OF COMMERCE AND ProposED LEGIsLATIVE MEA- 
sunes—Tue Fatau Prr-sHAFT ACCIDENT. 


Neiruer in Birmingham yesterday, nor at Wolverhampton on 
Wednesday, was there any movement in the iron trade calculated to 
cheer pores Th of pigs, and the producers of malleable iron, not of a 
first-class description, all of whom have for some time past been 
complaining of the dulness of trade. The substance of the reports 
was that the alteration, if any, was for the worse, inasmuch as pigs 
are less saleable this week than they were last, and fewer orders 
for malleable iron have been received in the same period. The dis- 
organised state of things in the United States, and the commercial 
crisis which it called up, as noticed in our last, although not now of 
so threatening an aspect, as was the case a week ago, yet seems now 
to be more realised by i ters here than when we drew attention 
to the circumstance. Notwithstanding that some sixteen New York 
banks have united to prevent the catastrophe which seemed impending, 
still credit has been again severely shaken in the States; and it will 
take a longer time to restore it than an improved alteration in the 
exchanges would be supposed to indicate. Never during the last 
great crisis did money run up so rapidly in price. In illustration of 
the effect that the rise had upon the a y of iron in the States, we 
~.— that a purchaser, who had bought for dollars from 
a South Staffordshire house a quantity of iron worth £600, had to 
pay, on transmitting the money, which was received by the last 
mail but one, £30 more than he would have paid if the money had 
become due a week before. It does not require a philosopher to 
argue upon the effect which such a state of things must 
have upon the American demand. The effect has been not 
only to prevent additional orders being given out, but also 
to occasion orders already in the makers’ hands to be sus- 
nded. A conspicuous illustration was related to us on 
ednesday at Wolverhampton. An excellent order for malleable 
iron, for the United States’ market, had been given out to a firm in 
South Staffordshire, just now requiring such instructions, and 
by whom, therefore, it was received with more than usual 
satisfaction; but immediately upon the arrival of the last 
mail from the States a telegram, countermanding the order, was 
received from the brokers in Liverpool by whom it had been origi- 
nally transmitted. We have reason to know that the instance 
related is by no means an exceptional one; and inquiries from 
Liverpool brokers, that last week were tolerably numerous, are now 
quite rare. By an eminent metal broker from Liverpool, who was 
on ’Change at Wolverhampton, this effect of the petty crisis in the 
States was fully confirm The brokers in that port have now 
scarcely anything to do for America. The East Indian market, too, 
is beginning to assume a less favourable aspect from the internal 
tax-paying difficulty which is more than looming in the future in 
that important position of our dependencies, and which is the British 
ironmasters next best foreign market to America. Then in regard 
to France, the monetary state of that empire is not calcu- 
lated to afford encouragement in relation to that market. The 
immediate future of the export trade in iron is, therefore, far from 
cheering; and the home trade has been otherwise than favourably 
influenced by the high rate of our own discounts, On every hand 
the expending of money is being undertaken with the utmost 
caution. At the same time, whilst the home orders are being some- 
what more closely worked up, the producers of first-class iron 
receive instructions from the same quarters sufficient to keep in 
tolerable activity that portion of their machinery | generally 
employed in the turning-out of heavy descriptions. For good thin 
sheets, hoops, and rods the inquiries are not numerous ; and for all 
descriptions of inferior iron there is scarcely any demand. 

Messrs. Barber and Ellis, iron merchants, of Liverpool, came up 
for their certificate in the Insolvency Court of that town on Friday. 
On behalf of the trade assignee, Mr, E. T. Wright, of Wolverhamp- 
ton, the course taken was to lay before the commissioner a resumé of 
the circumstances attending the failure. The attention of his 
Honour was called to the fact that the liabilities were £30,000, and 
the real assets So and that, for the purposes of a dividend, 
these might yet reduced one-half; that the transactions of the 
firm showed that bills had been given for which no value had been 
received to the extent of about £14,000; that there had been a 
considerable sum of money expended since the petition had been 
filed, and that the accounts showed reckless trading. These facts 
being recalled to the recollection of the court, his Honour was left to 
pursue the course which he conceived the merits of the case de- 
manded. The court thereupon awarded the insolvents a second class 
certificate deferred for eighteen months. It will be remembered that 
at the time of these insolvents’ failure, there was in transitu from the 
works of Messrs. Hickman Brothers, of Bilston, manufactured iron 
of the value of £€00. On the part of the body of general creditors, 
notice was given to the company to deliver only to the persons aj 








r 
in the novel — and use of two light rods or bars, secured together 
at their ends, the fabric of the blind ing between these bars, so that the 
weight confines the loose blind to the lowest i or line, that is, 
at the elbow or joint of the hinged rods, where the and blind are to be 
secured by connecting or attaching the said double rods to the sliding ferrule 
or runner of the jointed rods, thus forming the *‘ hood” or bonnet of the 
blind at about a right angle with the vertical portion of the blind, or that 
which is flat against the window, whereby the extra corner pieces usually 
employed are dispensed with ; or the same effect may be obtained by the use 
of one rod fixed in the position of the double to confine the blind at 
the required place. 


1004. W. BuckwELL, Greenwich, Kent, ‘‘ Transmitting light."—Dated 21st 
il, 1 


April, 1860. 

mieonject of this invention is ly to reduce the cost of manufacturing 
slabs, plates, or panels, suitable for transmitting light through the decks of 
ships, the floors of passages, and to vaults and other unde und struc- 
tures, while at the same time considerably increased strength is imparted 
to such articles. To reduce the cost of making these glass illuminators or 
light transmitters the patentee proposes to set up edgewise in a suitable 
frame pieces of waste plate glass known in the trade as “ cullet,” and which 
have at present little or no commercial value, and to wedge or clamp them 
tight into their frame, cementing them thereto at their ends. In some cases 
he proposes to dip the pieces previously to inserting them in the frame into 
soluble glass, whereby = will become cemented together when pressed 
into close,contact. The cullet may either be set up vertically in the frame, 
or at an angle, or at converging angles, in the same panels. 

1008. J. Parkinson, Bury, ‘‘ Separating small particles of iron or steel from 
brass and other metals.” —Dated 23rd April, 1860. 

In carrying this invention into effect the patentee places a number of 
magnets in a spiral line on the circumference of a roller revolving in a 
trough, one end of which hasa hopper into which the mixed filings, 
borings, or turnings are fed, and the other end is open to discharge them 
when cleansed. The filings, borings, or turnings are traversed along the 
trough by the magnets; the disch from the hopper is regulated by 
an agitator, acted u or other part of machinery. The 
particles of steel and iron which adhere to the magnets are brushed off 
and deposited in a box by a revolving brush or other suitable agent. 


1011. J. DANGERFIELD, Stafford, “‘ Chains.” —Dated 23rd April, 1860. 

This invention consists in the employment of a long furnace provided 
with an endless band, running parallel with the length of the furnace. 
This band is furnished with plates of iron which project into the furnace ; 
and upon these plates are laid, already bent and scarfed, chain links, the 
ends to be welded being in the flame of the furnace. Each link, as it is 
brought out of the furnace, is placed in a die of the form to be given to 
the link. This die is larger at the top than at the bottom, and the 
heated link being laid in the matrix, a stamp or die is caused to force 
the link to the bottom of the matrix, and at the same time welds the 
link. Each link is slipped on to the length of the chain before it is 
placed in the dies.—Not proceeded with, 





n by the roller 





pointed by the court, whilst a notice not to deliver, accompanied by 
the payment of the carriage, is understood to have been also received 
by the company from Messrs. Hickman. Unheeding either notice 

company is understood to retain possession to defray claims that 
they have against one of the parties interested; and they refuse 
to deliver either to the one or to the other. It happens, how- 
ever, that about three tons of this quantity had been delivered to 
Messrs. Barber and Ellis, with an intimation that it was a part of a 
quantity, the particulars of which were to follow. On behalf of the 
trade assignees, counsel’s opinion has been asked upon the legality or 
otherwise of the claim to this iron, which the creditors of Messrs. 
Barber and Ellis now set up. The “ opinion” has been obtained, 
and it is in the creditors’ favour. An action at law is likely, there- 
fore, to come off before the ownership of this property is legally 
established. 

The demand for coal continues brisk, especially for good thick 
coal and brooch—west of Dudley. The Ten-yard coal is fast 
diminishing, and there is very little left except ribs and pillars ; but 
new tracts are being opened in the direction of Himley, and a pro- 
ject has been started to carry a railroad from the Netherton station, 
near Dudley, rs to the West Midland Company, through 
Lower Gornal to ialley and its neighbourhood. No doubt this 
hitherto comparatively unexplored district will be found to contain 
some good qualities of coal and iron ores. The demand for gubbin, 
white ironstone, and blue flats is brisk, and our last quotations are 
well maintained. 

In relation to the general manufacturing trades of Birmingham, 
Wolverhampton, and their surrounding districts, a slight im- 
provement has been perceptible since our last. here are now 
sufficient orders in the hands of the leading manufacturers to keep 
their men working not much less than average time; but in some 
branches they are making up goods for stock; and many of those 
who are ~——— out of the manufactories did not make more than 
three or four days last week. In the jewellery trades, geld chains, 
and other gilt toys, there are more orders in hand. Dulness 
pervades both the home and foreign trade. There are no orders 
arriving from America, and, in other respects, the merchants are 
doing little. It must be noticed, however, that such of the manu- 
facturers as are dependent on orders received through the factors 
are in much the best position. 

The returns just issued by the Board of Trade show a considerably 
smaller increase in October upon the trade of the corresponding 

riod of last year than was observable for the preceding month. 
Then the increase was about two millions sterling on the exports of 





British manufactures ‘and produce, while, in October, the declared 
value was £11,232,181, against £10,717,873 in the ding 
period of last year. The ten months ending October Sist the 
value of the exports was £112,956,527, against £108,756,184; and 
the computed value of the imports of the enumerated articles alone 
during the nine months ending September 30th, was £119,364,072, 
against £130,831,292 in the corresponding portion of 1859. If the 
exports of September are omitted for —a with the imports, 
the value of which cannot be computed time for the monthly 
returns of the quantities, we shall find an excess of imports over 
exports during the first three-quarters of the present year to 
amount of nearly twenty millions sterling. The bullion and specie 
returns show, for the same period, an importation of £17,415,028, 
against an exportation of £16,304,060. During the month 
October, however, the imports amounted to £1,279,647, and the 
exports to £3,231,447, more than half of the latter going to France. 
Though the increase which took place in the exports as compared 
with those of October, 1859, was so small as almost to indicate a 
coming reaction, all the staple manufacturers of the Midiands, 
except those of hardwares, lass, and tin Fy | continued to be 
exported in augmented quantities. ‘The value of the ware 
and porcelain exported rose from £121,689 to £133,060, the increase 
being chiefly in the exports to British America and the East Indies. 
That of the o- exports, on the other hand, declined from £54,910 
to £48,975, the decrease extending to all branches of the manufac- 
ture except that of window-glass. Hardwares and cutlery fell 
from £821,893 to £317,053, notwithstanding an increase in the 
exports to France ; the Hanse Towns, India, British America, and 
Brazil. The principal decrease was in the exports to Australia, 
which diminished nearly one-half. Under the head of plate, lated 
wares, jewellery, and watches, there was an increase from £51,988 to 
£61,935. he on the whole, declined, for though the value 
of the steam engines exported rose from £105,119 to £123,630, which 
increase took place chiefly in the shipments to Spain and the East 
Indies, that of other machines declined from £331,757 to 
£317,077, notwithstanding a considerable increase in the exports to 
Belgium, Holland, and the Hanse Towns. The value of the ship- 
ments made in the metal trades is shown in the following table :— 


Month ending October 3lst. 
1858. 1859, 1860. 


£ & 

Pig Iron .. ws oe oe of «+ 85,715 oc 82,484 .. 95,188 
Bar, bolt, and rodiron .. .. «+ 179,491 .. 182,067 .. 199,913 
Railway iron .. «. «s «+ e+ 279,497 .. 277,763 .. 288,374 
Iron wire .. os oc cc eo cc 10,942 «- 16,8323 .. 10,206 
Cast iron .. os «2 ee + 48,303 .. 65,001 .. 82,120 
Wrought iron .. .. o 234,447 «.. 270,542 .. 098 
Steel, unwrought .. .. o» 72,200 76,915 .. 1,644 
Copper .. ++ oe oe ec «+ co 6,475 «- 60,003 .. 70,618 

»» yellow metal, sheets, and nails 1£3,020 .. 104,736 .. 147,624 
Wrought copper | .. .. .. «- 20,886 .. 22,699 .. 590 
Brass os co ce ce ce ee 14,007 .. 12,126 .. 20,264 
Teed 2c ce ce ce ce oe 20,776 .. 28,372 432 
Tin, unwrought eo cc co co S058 ve 306 36,162 
Tin plates .. .2 «+ oo «+ oe 333,320 .. 99,637 440 


There was a decrease in the exportations of pig iron to Prussia, but 
to all other countries an increase. yThe increase in the exports of bar 
and rod iron took place chiefly in the shipments to Naples and 
Scicily, and to India. The improvement of the railway iron trade 
was due to the large increase of the exports to India, the smaller 
augmentations which took place in the shipments to Spain, Aus- 
tralia, and the United States, and the exports to France, Hanover, 
and Sweden, to which countries no iron was sent for railway 

urposes in the corresponding period of last year. In cast iron the 
increase was much greater, the exports to Australia and the United 
States having doubled, and those to India and Brazil having 
trebled. But the test progress made in the iron trade was in 
the wrought branch. The exports to India having nearly quad- 
rupled, while there was also a considerable increase in the ex to 
Spain, Prussia, Russia, British America, and Australia. 2 in- 
creased exportation of copper was confined to France and Belgium, 
and the large increase under the head of copper and yellow metal 
sheets, and nails, took place chiefly in the exports to India, which 
were nearly double the value of those of the corresponding of 
last year. There was a diminished exportation of tin plates to India 
and the United States, but as the exports to all other markets in- 
creased the diminution was not considerable. The value of the 
imports of the nine months ending September 30th was £146,060,413 ; 
and of the exports, £101,724,366; of the imports from France, 
£12,165,885 ; and of the exports to France, £3,756,197, the former 
showing a decrease, while the latter have increased, results the 
reverse of what might have been expected. 


We are unable to report the least improvement in the staple trade 
of Coventry, indeed it is feared whether the trade has yet seen its 
worst. Peano poy | that some weeks since the trade was 
declared to be as bad as it could be, its condition now is said to be 
worse than it was then; and January or February next are the 
months named before which no improvement can be looked for. A 
week or two since some hopes were excited in the minds of the 
Coventry manufacturers by the news that the French manufac- 
turers of ribbons at St. Etienne bad received large orders from 
America, and that their looms were now in full work. It was 
then thought probable that similar orders might be reserved for 
Coventry ribbons, but these hopes are fast fading. It is estimated 
that only about 25 per cent. of the artizans are in work, and 
this is believed to be above rather than below the mark. ages 
have been fearfully reduced; in some instances 50 and 60 
cent. less is now paid to the weavers for the few ribbons which 
are manufactured, than they received for similar work prior to 
the abrogation of the list of prices in June last, and since there 
has been a free and vastly over-stocked labour market. On 
Thursday night a crowded meeting of the operatives was held to 
consider what had best be done “in the peo alarming position 
of affairs, and to take steps to im if possible, the downward 
tendency of w ” They resolved at that meeting to memorialise 
the gentry onl radespeople of the city, requesting them “to 
convene a meeting of the citizens for the purpose of adopting 
means to bring about a better understanding between the 
ribbon manufacturers and weavers.” It was stated by one of the 
speakers that he had it on the best authority that a few of the lead- 
ing manufacturers were ready to give employment to some of their 
hands if the prices they had to pay for labour now were assimilated 
to those they would have to pay in the spring, presuming there 
would then be a demand for goods. It was certain, added the 
speaker, they could not go on as at present. Weavers had better 
have no hae 4 at all than accept the low prices offered. At the meet- 
ing of the guardians of the r,on Wednesday, 292 persons made 
application for out-door relief, a number exceeding by 222 the 
applicants for relief in the corresponding week of last year. A 
meeting of the Lord Lieutenant of the county, the city magistrates, 
and others, including C. M. Newdegate, Esq., the Hon. Colonel Scott, 
C. H. Bracebridge, Esq., the Rev. R. Lickorish, and the leading 
clergymen, has just been held, at which it was resolved to make an 
appeal to the country generally for subscriptions in aid of the 
distressed. An influential committee was also formed—Lord Leigh 
at its head—to collect funds. Upwards of £400 has already been 
subscribed. The rural dean proposes to bring the case before the 
clergy of Birmingham this week, with a view to their deliberation 
on the propriety and practicability of devising some plan for assist- 
ing to mitigate the distress. 

A meeting of the Birmingham Chamber of C ce was held on 
Friday to confer with deputies from the Sheffield and- Wolverhamp- 
ton Chambers of Commerce relative to the best means for obtaining 
some legislation next session on the subjects of marine-store d 
the piracy of trade marks, and the extension of the term for 
copyright of designs. There were present the Mayor of Sheffield 
and the president of the Sheffield Chamber of Commerce, the Mayor 





of Wolverbampton and Mr. Loveri of Wolverhampton the 
Mayor and Vice-President of the Cham A. Byinet . ~*~ 


occupied the chair), and Messrs. Thomas Lloyd, 
Browett, George Wood, J. 8. Wright, C. H. Wagner, G. F. Muntz, 
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and Henry Richards, The various subjects for consideration were | modelled sailing schooner for Mr. George Forster, and named the CURRENT 

fully discussed, particularly the Marine Store Dealers’ Bill, prepared | Loftus. This vessel was 100 tons register, and is still afloat. From British entams OF METALS. 

by the Birmingham Chamber, and introduced by Mr. Spooner in the | these small beginnings iron-shipbuilding in Sunderland has made page Ba. —s ye i Sease Foreign in Bond, — Extra 
last session of Parliament. Several alterations had been made in | great progress, and bids fair to become a formidable rival to the isnes ptm y baying except np gevend by the trade, Brokerage 
the Bill, which were approved, and ultimately it was resolved that building of wooden ships, for which this port has been celebrated P iat’ 















































the Chambers represented at the conference should co-operate in for a great number of years. In the yard of Mr. James Laing, 
obtaining the introduction of the Bill as early as ible next Deptford, there are at present six vessels being built, the aggregate 4 ud, ad £6 dD 
ssion. The Copyright of Designs Bill, as prepared by the Bir- tonnage of which is 5,428 tons register. In the Pallion iron ship | '*ON, English Bar and Bolt:— IRON, Swedish, Indian} per pe 
mingham Chamber, was also approved; and the Sheffield Chamber | yard, belonging to Mr. J. B. Oswald, there are six vessels now in Wale eS F | plmertments, meme om Uw ?S 
was requested to prepare a Bill for the protection of trade marks— | being built, the ag, te tonnage of which is 5,580 tons register. | __ in Liverpool... .... » 6 50 ., | STEEL. Swedish Keg, bam. Ps ise o° 
the three Chambers undertaking to share the cost of introducing the | In the yard of Mr. William Pile, North Sand, Monkwearmouth, an | 22 /Siay"Snet’ rey -- feo Ditto, rolied +...0-+ » 17 0 OF 
Bills into Parliament. iron clipper ship is now being built of 900 tons register; twelve of | 72\ ’ pb. | g= 82% 10100 % | SPRLIEMoniiespa.” oO” 
On Friday evening the inquest was held on the body of Joseph | these vessels are already sold, their total tonnage being 11,908 tons | 33 [Rea und gcd i . toa. 8 | Ag .- 2 oc. 
Newill, colliery engineer of Portobello, near Wolverhampton, one of | register. There are now upwards of 1,700 workmen employed in | 2 |nailtoasy./2258 7 7100 "| aiNG inurl” if 8 oe 
the two men who were killed in the shaft of a “ water pit at Little | the various departments of iron-shipbuilding on the banks of the | S#/PPING IKON.) < ¢ 8 00 8 1 he léto a8ib.. 10210 0% 
London, on Saturday week.” Mr. Baker, theGovernment Inspector, | Wear. Several other ship-builders are making preparations to| sheet, Siuglc..... =f | * 9100 " deekhsnecnd eis ek 738 2 
was present at the inquest, and said that he had examined the the building of iron vessels during the ensuing year. All| ,,..| Bouble....)523 » 21 00 4, peeve in ©63n. 
lashing chain and the spring hook of the draw rope, and was of | this is very satisfactory of a branch of industry not more, as it will be| Roa iouaiJEE5 " F129 | Boe » S28. 
opinion that the accident was due solely to the incomplete manner | observed, than eight years old. Nail Rod, Square, 7100 % | Yellow Motal..........- "00 OE 
in which Enoch Mason (the other deceased) attached the chain} t may be interesting to state that the notices to Parliament for Csi. Sas >| ee = Hat 
to the spring hook. A verdict of “Accidental Death” was there- | railway bills number altogether 260. The proposed lines are compa- Raitway2{Ebitordahire » 7 0 0 » | LEAD, British Pig......0. 4, 21:10 H 4 
ore returned, ratively short, and chiefly for the purpose of shortening through | ““'"“*“™ i, Gale™ $455 ¢ | fpsys: -- Si ee 
CL augpese }. ea Lae routes, improving communications between existing railways, and ao . Sele. 3. S109 225 0%, 
NOTES FRUM THE NORTHERN AND EASTERN | affording acccmmodation to local traffic in places much in want of} "Ne p%) 28h, FG » in 98" 
COUNTIES. poy ee. pews ~ enlarge station or ape apy Hod, in Wain; 0-0 308 » Sects Refined mee » 

and for entering into traffic and other arrangements with other com- Ditto, 4 sd der sameaaaite . 3 im 

Cc0Ee Sey See Se) panies, are announced in a great number of the notices. There are staffordshire’ Forge Pig is.-* TAN PLAS Gia per " 3 °” 
Livexroot Marrers: Sanilary Improvement at Liverpool, and its Resutts: | three or four notices of applications for bills to authorise amalga-| Wt, Mine. a ut 8100 | |, goable box ee 
Mersey Docks Board—You«susae : Barnsley Waterworks: Iron and Machine | mation. | Welsh Forge Pig (aii S Coke, IC. ~ 3763 
Trades of Leeds—A Suont Homtcy on Ratwway Accipents—Nontueey | A colliers’ strike appears imminent in the West Riding, where the |, ive) pi tte, Mort. cue .| Bee TS Se 
Martens: Opposition to Mr. Ure's Scheme for the Improvement of the Tyne: | population have been really quite a long time without a “lock-out.” | Scotch Pig, No. 1, in} * £60 . 1 Vad a= 
Singular Railway Litigation—Maxxer Weicnton awn BeverLey Ramway ; | The colliery owners in the mining districts of Ardsley, Morley, Gilder- London ssssesewe § % ” | CANADA, Plates..... oe prin 13 0 Ns 


The Project again Postponed—Paooness or Inon Sutppurwpina on THE | some, Drighlington, Birstal, Churwell, and Birkenshaw have all 
Weas (THe Great Seat or THE TIMBER SHIPBUILDING TRave)—Ramwar | received notices through the Miners’ Union, that, unless an advance} Ratis.—The market continues unaltered, and prices are as last reported. 
Wonk For NEXT SessioN—THREATENED COLLIERS’ STRIKE IN THE West | of wages, to the extent of 10 per cent. be yielded, all the workmen | * Scorcu Pig-inon.—A decline of 9d. per ton has taken place this week in 
Riwinc—Tne Expiosion on Boanp THE Tonnino : Close of the Inquiry. employed at the various pits will cease working. The masters haye | Warrants ; the market closes at 51s. 6d. cash, and 52s, 6d. for three months 
Tue sanitary measures adopted during the last few years at had an interview with the delegates of the miners, but have in vain 7 ar tekenae ae an on Se eae ‘oy ag ae 
Liverpool continue to bear good fruit. Last week, for instance, the | “@4eavoured thus far to avert the threatened rupture. Within a | tne spot being £20, with a dull market. ‘The stock is 5,137 tons, 
number of deaths recorded was 193 as compared with an average of period of four years the masters have, at several periods, yielded an | “Leap in better request. 
226 in the corresponding week of the preceding ten years, showing advance altogether of 35 per cent.; and ef urged that, in the pre- Copper steady at current rates, but few transactions, however, are 
after correction for increase of population, a reduction of 59 or from | 8¢%t state of trade in Leeds and Bradford, they could not seek for a| reported. . ‘ ‘ 
25 to 30 per cent. Apropos of sanitary reform it may be stated corresponding advance in the price of coal. ‘The delegates expressed little ay aga ss " ot oes rahe oa —* 
that Lord Robert Montague, M.P.,—a well-meaning and intelli- the belief that they need only ask a further advance in the price of | more activity. Banca quoted £185, fine Straits sold at £131. 
gent young nobleman—estimated in a lecture at’ Huntingdon | °#! to obtain it at once. Some of the delegates freely declared ore MOATE and CO., Metal Brokers, 
the other day, that 100,000 lives are sacrificed annually in England that, in their opinion, they did not obtain a fair share of the profits eS Se pochanth. te biennimpiee: 
from a neglect of proper precautions, and his lordship is probably pty — “4 — a =a and that in justice such 
within the mark. If the sanitary condition of the people i Share Se 5O BO yseamee We sg ed ae : 

y people is to be A “Patent Brick Company” has been organised in Lancashire, TIMBER. 























rmanently and thoroughly ameliorated, new openings must also , 4 
t found for their profitable saglogment either in This ae or in | #Md last week the directors met at Fernhill, near Bury, for the pur- mee 859. 1860. || 1859, | 1860, 
the colonies.—The proceedings at the last meeting of the Mersey | P°8¢ of inspecting the machinery which they have in operation. Teak ens ad 616 5 | 111013 5||Yel.pine per reducer “ “| edie lindea 
Docks Board presented few points of interest. Mr. Boult suggested The inquiry into the late frightful explosion on board the Tonning | Quebec, red pine... 3 5 4 0) 3 5 4 0) Canada, Ist wer ee ia oe 
that the American mode of having side-cradles fixed to ships should | steamer, which cost 13 poor fellows their lives, was resumed and | g.jonn;Nbefd ss 0 bi | 3 0 8 70 | | Archangel: yellow. 14 © 1 Oia O45 10 
be adopted instead of their being supported on keel blocks (as at | concluded on Tuesday at Great Yarmouth. The evidence of the | Quebec, oak,white.. 5 9 510 | 5 0 510) Bt. Petersburg, yel 12 10 13 10 12.10 13 0 
— in the graving docks. The board determined on erecting a | chief engineer, Reeay, was to the effect that he had taken every ‘ue Wek T CTE RE ho = eee ee ae eat 
‘og bell on the St. George’s landing-stage, and on having the lines of | precaution to reduce the fires, open the valves, &c., when the ship “319 415 | 810 4 10|/Gothenburg,yeliow.l0 0 12 le] 9 10 1210 
telegraph wires on both sides of Gis Moveey connected with the | stopped just before the explosion; and he was positive that the port a elan ees i a a es es 
submarine telegraph cable now laid across the mouth of the | valve was blowing off when the accident happened, the pressure indi- 310 4.0/8 5 4 0|\Soderbamn........ 0 1910\11 0 1310 
river. cated being 13 lb. On the other hand Mr. Galloway, the engineer sent . i 5 al ceee lees or ae ae: ee 
We turn to Yorkshire, A meeting has been held at Barnsley to | down by the Board of Trade, stated in his evidence that “he be- | Mussqucbocrdpiue 5 0 6 0/6 08 0|| im. s..cyellow : 
consider the water supply of that town. It was proposed that a | lieved the explosion was caused by excessive pressure arising from yipine 5 0 6 0 | 507 0 || Deck aah 014 1 4) 015 116 
lan propessd by Mr. ewhestey should be carried out, and thatthe | an accumulation of steam, in consequence, so far as he could judge | pauwood inact 619 721) | $19 7 0 | |sthven peratandard M 
cal Board of Health should be authorised to apply to Parliament | of the valves not working, or that the lifting valve was not lifted suffi- Bt. Peters, 9 0 910 | 9 010 O|| quebec, pipe.....-.50 O 600) 69070 0 
with that object. An amendment, counselling delay on the ground | ciently high to allow a proper escape of the steam which was being | Deis Pat. tba fey yin | is. oy ol luattic, Mom ee | oe 
that ‘the matter was not sufficiently matured was, however, | generated, the other valves being fast.” Mr. Teesdale, a local engi- | s:.Jobn,whitesprucelS 017 10 13 10 16 10 || agg 170 0 180 0/ 20 0 200 
—— It — to take YO time to mature things at posal be sce me he ~ also examined se ge iy Pe 
arnsiey. “The matter” has already been on hand for man n reduced to a state of extraordinary weakness, some of the plates SCOEO 
monthe. With regard to Leeds the month! report of the Chamber having only a thickness of 3-16ths of an inch—and that he believed SCOPCH PIG IRON REPORT. 
of Commerce of that town observes :—‘' There is scarcely so much | the boilers could not stand a greater pressure than 131b. The jury No. 1 Gartsherrie.. ., 593. 6d. f.o.b, Glasgow. 
animation observable in some of the ironworks as has been the rule | returned an open verdict, announcing their inability to come to any » 1 GMB... .. 51s, 3d. » do. 
for some time past, but the state of this industry generally is, never- | positive conclusion as to the causes of the explosion. w’ 3 - ++ ee 608, Sd, ” do. 
theless, oatiotastery. The y ive tentibe machinery continues be eh wo ow TE & ad 
very steady. ‘The machine tool making department is in an active =m aa q 
eouilion, Y Considerable briskness still ~ Fam in the cut nail trade.” | _. THE IRON-PLATED Suurs Quusrion. -W 6 will suggest an gs ig pore 
7 r , 1 riment which would fairly test the question. Take the Trusty and Cash prompt... .. 52s. 0d. per ton, 
The loss which the London and North-Western Railway Company : : ; ‘ agers 4 . os I 
p H : one of our useless screw block-ships—the Blenheim, for instance ; 3-5ths No. land) 1mo., open,.. .. 52s. 3d do, 
will sustain by the late disastrous accident at Atherstone is roughly acini te maak atelea Wael Gla momen. ‘Silene 2-5ths 3 rec 603.94. @0 
estimated—including claims for compensation, which are to be pa ma net = ene possess pear a with Armstrong guns on ann.” @, £2 sme & 
- ‘ Soh ; - , ’ % 
settled, i. possible, without litigation—at £20,000. To say nothing proceed on a fine day to sea, so as to obtain a 6,000 or 8,000 yards’ sa elatiaie onic, 


of the shocking loss of life, the commercial reader will admit that clear range. Commence action against the Blenheim, leaving in her 


this is a most serious addition to a half-year’s expenditure, even in dummies instead of her crew, and close her steadily from a distance Bars,Govan .. .. .. +. £7 15s, Od. 


Common .. « « &7 5s. Od. 


the case of a collosal undertaking like the London and North- : : “ ‘ 
Western and its £24,000,000 of ordinary share capital. Clearly of four miles, at a speed of four miles an hour; use every Drumpellar, Common .. .. £7 2s. 6d, 
enough th eat trunk ii 1 shale weastwnd sing trait missile, shot, shell, rocket, &c., and at the end of the hour, when along- £8 23. Gd. 

th pag ro ‘thita i ry cary increasing tral | side of her, if she exists, take photographs. Then take the Trusty Plates andsheete .. .. .. £0 0s. 20 
= sae 7 lay ae . -_ time ag ven i “— ~ o | wag and treat her in exactly a similar manner, with equal quantity of ao SS ee 
MP, wel Y yo aa ey. Ae Pee a eee projectiles. ‘Ihe comparison between the two sets of photographs Pipes co cc ce os oo £6 Os, Od, 

a bit h sy vena ty ag dang 1 to bh a} railway will, we think, be highly instructive and convincing. We say that Chairs... ee oe oe oe £403, 0d. Nett cash. 
COINS, SUS DARED SENpE Date Dan 1S WP SSE 6 68 | 6, closing rate should be four knots per hour, because it would, in Giascow, December 5th, 1860. 


well as they can. It appears essential that the maximum amount of : . se 3 
affic whi be Pps d with safi I blic o " , | chasing, require a vast superiority of speed to come up with an un-/| The Market, during the past week, has been weak in tone, but the price 

traffic which can carried with safety to the public on ordinary willing foe at a greater rate.—“ Jron-clad Ships of War,” in Black- | has only fallen about 6d. ton. The American news has cast a gl 

double lines should be defined authoritatively; and the Legislature “page 8 “ong , Se Gee ae tee Saeko eee tee Saar doce Gites 

4 Pc es ?. ° wood's Edinburgh Magazine. over the trade, and the anticipations of a good business being done with 

must then step in and insist on additional provision being made when , " the United States, next spring, have been suddenly checked. 

this maximum is exceeded. Otherwise the probability is that, so | . AcADEmy or Scrences.—The great attraction just at present at | “To day, business was done in Warrants at 52s, and 51s. 103d. cash, and 

far from railway collisions occurring less frequently, they will become | the sittings of this body is the duel still raging between M. | 59s. 6d, two months. 

more common as the traflic increases year by year. Formerly trains | Delaunay and M. Leverrier. The hall is crammed so long as there | The shipping demand is very steady, F 

had an unpleasant knack of running off the rails, but now we live in - ben J be of se some A ger gene - language from ee a week were 10,595, against 10,459 in the corresponding 

a collision age, and special remedial measures must be adopted | either of the two combatants, neither of whom is deficient in caus- | week of Jast year, . 

” ’ " ticity. But no sooner have the two adversaries laid aside their ___ B&W, Taomsox, ax Moons, Metal Brokers. 











accordingly. : ; : $49 ——— 
It is stated that the steam coal owners of Northumberland have | Weapons, than exit the public, and the hall reminds us of Ovid’s — —— : 
iven notice of their intention to oppose the entire scheme of river “ Apparent rari nantes in gurgite vasto.” | Sourn Kenstneton Musrtum.—During the week ending Ist 

| December, 1860, the visitors have been as follow:—On Monday, 


improvements submitted to the Tyne Commissioners by Mr. Ure, | y3. 4; k , i 7 | 
when it is brought before the Parliamentary Committee.—The —s By ty pes gel aw wll Rye Byrne iy Eon — | Tuesday, and Saturday (free days), 2769; on Monday and Tuesday 
“North Eastern Railway Company v. Elliott,” an appeal from an | peosed to say “ py Ae words,” which eventually filled five quarto (free evenings), 2707. On three students’ days (admission to the 
order of Vice-Chancellor Wood, has just been argued before the sae a nom 4 Mr. Leverrier, in reply, regretted that the learned public 6d.), 934; one students’ evening (Wednesday), 315. Total, 
pe of yap The — of the suit was oa —. the member should have resolved to waste the time of the Academy by | 6,725. Brom the opening of the Mussum, 3,778,008. 
efendant from working a coal mine or removing the water there- ; : rhi ' i <i ctics | : .TS.— im- 
from, and thereby, as alleged by the plaintitls, injuring the stability “aa onie Te eng OT eM exclanatinn cna ae side of the acer Utne Geran deeet 
of the Victoria Bridge, belonging to them, and built over the river | quring the sitting, which “would be the best way of pe z to an nelloutt t have been obtained and the works in progress, the for- 
Wear. The Victoria Bridge was finished in the year 1838, and pene me Annee our critic passes the whole week in raking to ether | omy ‘ide and convenient thoroughfare caheatien from the 
subsequently all the property and rights of the Durham Junction | pew pes em as waisted as the former ones, and Pango fo ot of D ie-tenees ania Bridge adjoinin the South Eastern 
Railway Company were transferred to the present plaintiffs. In | them to the Academy on the following Monday, incessantly renewing | Rail nh te nth to Dockhead me be Seuitioned This improve- 
1859 the defendant, who had obtained a mining lease from Boulvott, | the discussion ray recent pee he declared he would pos mm 4 t Fi aaa aoa the present "nti e road bein cxieanel 
commenced operations near the railway, with a view to pumping | indefinitely. All this is extremely unpleasant, the more so that, in emma io uited to the ate’ traffi a which 4 reat] nf 
out the water from underneath the surface occupied by the abut- point of fact the whole thing is but a false attack, the publicity of ry vn onl from the various me in the localif and the 
ments of the bridge, and served the plaintiffs with notice of his in- | the Academy being made 4 Statens te eueemiien aamanaee* Cor —s = | Docks at Rotherhithe. ‘The new street will pass by 
tention to work the mines. The plaintiffs alleged that the mines M foe aon chation d M. Delauna Po tat whether he T, 2 rg vee t, which will be widened from Bermondsey-street, 
could not be worked without causing them irreparable damage, and | thought the corrections he insisted on pees! ever influence the thre yn Hor ; old yn, diverging to the north-east, in wee to cut 
filed this bill to restrain the proposed works. Evidence was produced boote of Venus and the Earth, the only ones where those numbers f the leat D ckhe d, de into the Deptford Lower-road 
to show that if the water were drawn off, the surface of the land could be used! (A pause M Delenna > was silent, but the The a h we » which th 4 d will 5504 is at present of 
would, in all probability, subside, and issue was taken by the defend- helne A. ah ionathh fate sa I a shake of the head.) oo “es a hh bet r, will be po th fe aca 5 is the 
— pon the we Te q pe rare gn Mag ars “ At last, then » exclaimed M. Leverrier, “here is one point, at iapsovemente ano pene eet Me sve! 
unction prayed for, and the defendant then appealed. The Lord S m” He , j , 2 wi 
Ch owe As dlemisced the appeel with costs. PI —_, — MR NE ge nd Mg ge: Bye Bing Wartcues 1x ReLatTion To THE Fixe Arts.—“ Indeed one of 
The long-projected Market Weighton and Beverley Railway, de- | (Silence.) “He must know what formula he has employed?» | them has already made a very marked advance in this sages ky 
signed to supply the missing link of ten miles wanting to give a (Silence ain) wii Tie cllemee, ite” eculieed OE ~ 50 dl producing artistically ornamented watches, adapted to meet a hig 
direct route from Hull via York to the north, and via Selby to the south | (proves — ulenetoneanend” » Shen save. que fusther en- standard of cultivated taste. The manufacturer here alluded to is 
and west (by which several miles of distance would be saved, and the er iens i eam a ne which M. Delaunay feebly | Mt J- W. Benson, of 33 and 34, Ludgate-hill. In recently aye. 
delays of Milford Junction avoided), is once more postponed. The . and Ris Rooms init bg the musshens tn die 7. ~ «4 his newly-enlarged showrooms we found a most rare ~~ ay o 
North-Eastern Company having aay one to carry out the pn mar and that M leanten had not said a word of that in reply at wee ri pg tee Pa 2 <r ae Padabet 
heme, an indep pany was formed a few months ago, at “seas The i i i >, | hibited surpass that of any other Englis risite fini 
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THE SMITHFIELD IMPLEMENT SHOW. 


tow great feature of the metropolitan week, now nearly expired, 
has been the annual show of cattle and implements at the Baker- 
street bazaar. For twenty consecutive years has this exhibition 
been located in the same place, and as year after year has rolled 
away, so has the popular interest appeared to increase and intensify, 
They who have been in the habit of visiting the Christmas Show, 
have observed during the last few seasons the vast increase of 
attendance of the people at large. In the earlier exhibitions, the 
great bulk of the visitors consisted of country gentlemen and agri- 
culturists, chiefly from the home counties ; now every class yields its 
representatives, from royalty to the costermonger, and of both sexes, 
from the peeress, “who is acknowledged to be one of the best 
judges of stock,” to the lively sempstress, who exclaims, with 
genuine and well-grounded astonishment, “ La, is that a pig?” 

Now, we are not quite sure that the proprietors of the 
bazaar have adopted an altogether prudent course in fixing 
the charge of admission at one shilling for each day of the show. 
No doubt they have well considered their own interests 
and believe that a larger aggregate can be obtained from the small 
charge than from a larger one, but it would certainly conduce very 





much to the comfort as well as to the enlightenment of the com- | 


mercially-interested visitor, were the charge a discriminate one. 
Had the admission charge for the first day been fixed at five shil- 
lings instead of one, there would not probably have been so many 
visitors, but there would have been a chance afforded of examining 
the stock and implements ; and certainly, the total amount of money 
collected would have equalled, if not exceeded, the sum actually 
obtained. It is quite impossible whilst being jostled by a crowd of 
people to examine the points of an animal, or the merits of a ma- 
chine—indeed at times it demands more than ordinary effort to 
draw near them. The peoposal, therefore, to erect an agricultural 
hall in a suburban district has not been made too soon; and we 
hope that ample space will be provided in the new building both 
for exhibitors and spectators. 

It is to be hoped, too, that with increased accommodation the 
charge for space may be made more moderate than at present. One 
guinea for every twenty inches of frontage of stall does appear a 
very high charge to make, though warranted, we presume, by the 
demand, At the same time, increased space may prompt an increased 
demand ; and the question will then arise whether it will not be 
possible to exhibit models of the larger machines, instead of the 
machines themselves. We can conceive that in some respects a 
model would be found the most satisfactory, though, of course, it 
would not show the finish of work of the machine itself. Be that 
as it may, however, the complaints at present of insufficient space, 
and partial allotments of it, are both frequent and loud, and in any 
new undertaking an ample supply of room should be considered of 
the first importance. 

We are unable, on this occasion, to do more than give a passing 
notice of a few of the many impl ts and i exhibited. 
There is, necessarily, a certain monotony in these annual shows; we 
meet with the same machines year after year, interspersed occasion- 
ally with a stray novelty. It must be so; it would be difficult, we 
think, to contrive a chafl-cutter that should be entirely different 
from existing ones, or a portable engine without cylinders and 
wheels. The improvements, when they occur, are mostly in slight 
detail, in finish, or in greater compactness. Some of the agricultural 
engines we saw at the show were almost equal in finish to any sta- 
tionary engines we have ever seen. Perhaps this finish is not neces- 
sary ; nevertheless, it is pleasing to the eye, and, so far, facilitates 
sales; and we believe that, in a commercial sense, our agricultural 
engineers find the Smithfield Show the most profitable of all the year. 
This is the great central point to which, we may say, all other shows 
converge; where the choice machinery is concentrated, and to which 
the intending purchaser finds his way from every part of the 
kingdom. Railways—which have done so much for almost all 
classes of society—have not done less for the Smithfield Show. At 
the first exhibition of the Smithfield Club the sum of £40 3s. only 
was received from the public; at the last exhibition the amount 
reached nearly £1,000; and so, by the facilities afforded by our rail- 
way system, the exhibition has become of national instead of local 
importance. 

With the cattle we have nothing to do here. It occurred to us, 
however, that the show was scarcely equal in extent to that of last 
year, and we imagine this may be accounted for by the scarcity of 
fodder and the inclemency of the late season. The animals them- 
selves, as far as we could judge, might have been the identical 
creatures which were shown last year, though, we suppose, there was 
a considerable difference between them. The oxen now were as big 
and unwieldy, the sheep as broad and meek-looking, and the pigs 
as apoplectic as then. We conclude that all this is right and proper ; 
but we did think it painfully ludicrous to see a pig’s snout supported 
by a pillow of straw to prevent suffocation. 

We shall notice the machinery and implements in the order in 
which we made notes of them. There may have been and, doubtless, 
were, many of great merit which escaped our notice altogether. Had 
the facilities for examining been greater, we should have endea- 
voured to do greater justice to the exhibitors; as it is, we can do no 
more than, as we have already said, merely notice those machines 








which attracted our attention and to which we could obtain access. 
It occurs to us to notice here the strange fact that at the time speciall | 
devoted to the visits of the representatives of the press, not a ab | 
attendant is to be found in the machinery department. It is true the 
time fixed, half-past eight on the Monday night, is unseasonable | 
enough, and the time given unreasonably short; yet it is then | 
only that the slightest chance is afforded of critically examining | 
the machinery exhibited. 

Msesrs. Hoxnssy, of Grantham, brought a choice selection of | 
their well-known finished and well-balanced Ploughs, as well as of | 
their other implements. They also exhibited, below stairs, a very | 
beautifully finished 12-horse Portable Engine, with an improved but | 
very simple reversing gear, which seemed to attract much attention. 

The trustees of Mr. Crosski1, of Beverley, exhibited specimens 
of the carts for the manufacture of which they have obtained some 
reputation; also the Root-washer, in which the beautiful principle 
of the Archimedean screw is brought to bear upon turnips and other 
roots. They also showed a model of their Portable Railway. 

Mr. CormE.L, of Cheltenham, besides Tanks and. Cattle Troughs, 
exhibited a New Portable Boiler of a simple character, which seems 
likely to be very efficient, and is inexpensive. 

Mr. Isaac JAmes, of the Tivoli Works, Cheltenbam, took great 
pains to show in operation a Washing Machine, of which he is the 
inventor. It simply requires a strong boy or girl to work it, and a 
supply of soft water, and it will wash 20 shirts in 20 minutes and 
Without the slightest injury. It also wrings and mangles. The 
machine appeared to answer the description fully, and to excite a 
great deal of attention from the gentler sex. 

Mr. R. Bopry, of Bury St. Edmunds, exhibited among other 
things, a well-made Corn Screen with tlower, which has been found 
very etlicient when dealing with foreign corn. This machine has 
obtained a prize at the Norwich meeting. 

Messrs, Burney and BELLamy, of Millwall, are already well 
known to our readers as makers of Tanks, Cisterns, and Cattle 
Troughs, and they had a good assortment on view. Also some new 
Sheep Drinking and Feeding Troughs. Their wares have already 
obtained two prize medals. 

R. Coteman and Sons, of Chelmsford, exhibited a Potato Digger, 
much improved. It is made lighter, is strengthened, and simplified. 

Ransome and Sims, of Ipswich, had, of course, avery extensive dis- 
play, and maintained their own. We noticed particularly a very { 





| each unfortunate wretch as he is caught resets the trap for his 


compact and handy Plough for light land and general pu It 
has a stronger handle, is well rh , with pt ne teen oad the 
mould-board has an easy sweep. The construction of the beam is 
such that the coulter can be placed quite centrally, so that it does 
not require to be necked, and so is more easily kept in position. We 
noticed, too, some capital specimens of chills. 

Barrett, EXa.1, and ANDRewss, of Reading, made a very excel- 
lent show of well-made machinery, though they did not exhibit any 
pee novelty. Their attention, since last year, ap to have 

m concentrated upon the finish and perfecting of their existing 
class of machines. Their Fixed — are already well known to 
our readers and excite considerable demand, and their 6-horse 
Power Portable Engine, exhibited below-stairs, was a specimen of 
finished work. They also exhibited Threshing Machinery, Sawing 
Machinery, and Grinding Mills. 

Messrs. Howarp, of Bedford, placed in a prominent position their 
Champion Plough, which has gained not only fourteen prizes from 
the Royal Agricultural Society of England, but an uncountable 
number of gold and silver medals from all parts of the world. These 
gentlemen have avoided complication as much as possible, and have 
substituted wrought for cast-iron wherever practicable. Messrs. 
Howard having, for a long time, devoted their attention almost ex- 
clusively to ploughs, are now reaping the advantage. 

Messrs. SmirH, Brotuers, of ‘Thrapston, exhibited their Prize 
Horse Rakes, Corn Drills and Cutters; and 

Mr. Joun Baker, of Wisbeach, his Prize Combined Blowing 
and Dressing Machine. 

Mr. Eaton, of Twywell, seems to have chosen the Lifting Jack 
for his specialité, and he exhibited a few as specimens. 

At Messrs. Perer Lawson and Sons’ stand we saw specimens of 
— Grass, very hardy and beautiful, and growing to the height 
0 t. 

Messrs. Gress had also a fine collection of Roots and Grasses, as 
well as of Cereals. 

Mr. Sawney, of Barnsley, exhibited Patterson’s Prize Grinding 
and Crushing Mill, adapted for steam and horse-power, and which 
will also grind linseed. He also showed Reaping Machinery. 

Mr. Moore, of Upper Marylebone-street, besides his Glass Gauge 
Glasses, &c., exhibited very ingenious little instruments, which he 
calls the Emouleur, for Sharpening Knives. They are screwed to the 
kitchen table or the knife-board, and the knife drawn through them. 
They certainly appeared to do their work very promptly and 
efficiently. He also had a Scythe Sharpener on the same principle. 

Mr. WituiAm Cranston, of King William-street, exhibited a 
charming little model of Wood’s Combined Reaping and Mowing 
Machine, an American invention, which has many striking qualities, 
and has been highly recommended. 

Mr. Reap, of Regent-circus, had a display of awful-looking in- 
struments, having for their object the removal of difliculties in the 
bowels of obstructive beasts, and for relieving the c-:ophagi of 
greedy ones, supposing the brute have over eaten, or be troubled 
with gas. To this end a hollow probang, mounted with an egg- 
shaped bulb, is thrust down his throat, and moved up and down a 
few times, when the gas escapes (through small holes in the bulb) 
into the probang; or, if he have — a turnip, a stillet, mounted 
with a screw, is passed down, and bored into the turnip, which is 
then withdrawn. We pity the poor brutes which have to submit to 
these delicate operations. 

Mr. Wurre, of Great Missenden, exhibited a Hay and Corn Lift, 
but we could not approach him whilst he explained it, on account of 
the crowd around. 

Mr. Braet, of Banbury, showed us the model of a Self-closing 
Gate, which acts upon a very simple principle, and is not likely to 
fall out of order. 

R. and J. Reeves, of Westbury, had a Dry Manure Distributor, 
which excited attention, and which has received several prizes ; 
also, a small occupation Corn Drill, which has been highly com- 
mended. 

H. Cuayton and Co., of the Atlas Works, exhibited the Brick and 
Tile Machinery with which their names are associated, and which is 
already known to most of our readers. 

Wituiam Dray and Co.’s Champion Reaper was also exhibited 
by, we believe, Messrs. Thomason and Co. 

Mr. Epcixeton had his usual display of Models of Tents, Marquees, 
&c.; also specimens of Rick-cloths and Netting. 

W. Maxrsna.u and Son, of Gainsboro’, exhibited 2. good specimen 
of Sawing and Boring Bench, also a Portable Grinding Mill, and a 
Portable ) hor ty of 8-horse power. 

Mr. J. Seaman, of Worcester, had his Excelsior Plough on view. 
The brake is fixed to the lever without screw-bolts, and the whole 
fastenings are upon an improved principle, and instead of set screws 
he has adopted throughout his plough the principle of an expanding 
eye. 
Mr. Braprorp’s Washing Machine has been already described in 
our columns. It appears to be in high favour. Indeed, we were 
amused at the great attention which we observed to be paid by the 
visitors of the gentle sex to the washing machines and the mouse- 
traps. Mr. Bradford also exhibited an ingenious oven—or kitchen 
range, rather—in the oven of which the fire is made to radiate, so 
that the meat may be really roasted and not baked. 

Messrs. Bonps and Rosinson, of Halesworih, exhibited a choice 
selection of implements of different makers, as well as of their own; 
also a new implement, the Halesworth beet or furrow hoe, for 
cleaning furrows or hoeing bétween root crops. It is made of the 
best mitre iron, with steel knives. It appears to have many recom- 
mendations, 

Hutt and Smrru, of Brierley Hill, had specimens of their Hurdles, 
Gates, and Fencings ; also a new Straining Pillar, in which a ratchet 
a is used instead of the screw, and which is very efficient and 
simple. 

3 and E. Ransome and Co, of Essex-street, exhibited the cele- 
brated Pullinger Mouse-trap, a most ingenious contrivance, by which 








father or brother, as the case may be; and so the numbers taken 
need only be limited by the capacity of the “ receiving-house.” 
This trap seems to be especially acceptable to the clergy, why to 
them particularly we know not; but it certainly is ingenious and | 
amusingly tricky. One of them has delivered himself somewhat as fol- | 
lows:—“Last night I caughtan old mouse in a trap I had newly bought ) 
the principle of which is, to put oatmeal or other bait beyond ajlittle 
wooden bridge in the centre of the trap, by walking over which the 
weight of the mouse sets at liberty the wire which keeps the door 
suspended behind it, and that instantly falling, cuts off his escape. 
Many thoughts are suggested by this incident, but I will conte | 
myself to two. First, this mouse being an old one, had no doubt had | 
considerable experience of the ordinary kind of traps, and would 
not easily have been taken by them ; it was deluded by the novelty | 
of the present one, where the usual artifice of a hook and bait 
is avoided, and all appearance of deceit kept carefully out of view. | 
So many a grown youth who flatters himself that he has learned 
wisdom by previous miscarriages, nevertheless, walking in bis own | 
fancied security, finds himself some day miserably taken in by the 
delusive appearance of a new temptation, of which he thinks, 
‘there can be no harm in just trying it.’ Again, this mouse was 
entrapped in the simple act of waiking over a little plank—but then 
he was on the road to steal, and only hoped to escape detection. So 
many a grown female will walk into a dancing-booth, or gin- palace, 
and think within herself, ‘Thus far will 1 go, but no farther; 
there can be no harm in just seeing what they are all about.’ 
The mouse, no doubt, walked timidly and daintily enough up to its 
gently-inclined plane, and, with palpitating heart, more than once 
thought of turning back. But while in the act of hesitating, his | 
own weight turned the pivot on which hung his fate; the lid fell, 
and his life now pays the forfeit of his curiosity. So the young 
woman would perhaps gladly turn back when it is too late—one 
more short step—one minute’s hesitation, and she is undone for ever.” 
Dr. Dodd delivered a sermon on malt; here we have one with two 
heads on a mouse-trap. 

J. B, Brown and Co., of Cannon-street whose business announce- 


ments have frequently occupied a prominent position in Tue 
EnGiNeer, have organised a new or agricultural department, in 
their establishment. They consider that in these days the difficulty 
of the purchaser is to make a selection from the variety of novel 
claims for pre-eminence; so they have published a list (got up in 
very excellent style, we must say) of the most approved implements 
and machines of the various makers, such as have proved themselves 
to be of the best of their class and that may always be depended 
upon. So we have ploughs and harrows, cultivators, clod crushers 
drills, &c., offered to our notice. 

Macos and Hinptey, of the Bourton Foundry, exhibited the 
machinery they make, including Moody’s Straw "Fabricating Ma- 
chine, Horizontal Engines, Direct-acting, Vertical Fixed Engines, 
Portable Engines, Threshing Machines, &c. &c, all of which were 
well made and of good principle. 

Homes and Sons, of Norwich, had a selection of Corn and 
Seed Drills, Manure Distributors, a Circular Saw Bench, and other 
implements. 

James Frrranee and Co., Stroud and High Holborn, exhibited 
specimens of Driving Straps, of O'Neill’s Spanner (both advertised in 
Tne Enornerr), also one of Ryffel’s Hygeian Stoves, a very useful 
invention, adapted for all ordinary situations, particularly for pas- 
sages, offices, harness rooms, &c. From 5 lb. to 12 Ib. of coal will 
burn from 12 to 24 hours with such regularity that the thermometer 
will not vary one degree. The stove consists of an outer case or 
—, and a fire-box, which lifts in and out of the outer case. 
The firewood is lighted on the top of the coal, and the fire then shut 
in with the cover of the fire-box; the supply of air being thus cut 
off from the top, a vacuum is produced, which immediately causes a 
downward draught of the fire to, and an upward draught of the air 
from, the grate. The two elements meet, and the effect on the 
lighted firewood is the same as would be produced by a strong pair 
of bellows used from above. The coal, therefore, ignites very 
quickly. When this has taken place. and the regulator is partially 
closed, the fire is fed by highly rarefied air, which not only greatly 
retards the combustion of the fuel, but actually controls the tire in 
such a manner that, without losing any of its intensity, it can 
neither increase nor decrease, but continues burning regularly and 
equally until all the fuel is consumed. 

Cuitp and Owen exhibited a selection of American machinery, 
The Grain Separator, which has already been for some time before 
the public and has met with large support, and which we described 
last year but one; the Smut-machine, and Gardners’ Chafl-cutter, 
both of which possess several striking advanteges. 

Mr. Batu, of Rothwell, exhibited his “ Criterion” and other 
Ploughs; also Harrows and Scaritiers. 

Mr. W. Grover, of Warwick, a new Circular Sheep Crib. 

Woops and Son, of Stowmarket, made an excellent display of im- 

lements, including Grinding-mills, Chaff Engines, Turnip-cutters, 
Riconting Apparatus, Weighing-machines, Manure-carts, &c. 

Wa uis and Hastam, of Basingstoke, exhibited, amongst other 
machinery, the Threshing-machine which gained the first prize at 
the Canterbury Show. 

Mr. Samugtson, of Banbury, dil not permit senatorial engage- 
ments to interfere with business. His show was excellent, and com- 

rised most of his choice specimensof Mowing Machines and Garden 
ngines. 

Ganson and Toons, of Warminster, exhibited Chaffcutting 
Machinery and Moody's Cutters. 

Mr. Bentaut had nothing new, bit what he had was good. 

Amis and BArrorp, of Peterb> 0’, had a large stand. We were 
much pleased with a Sack Elevator ‘ery simple but very powerful, 
by which one man can fill, tie, and carry away a sack of corn with 
ease, and which will raise the sacks into a wagon, if wished. Lyne’s 
Field Stile, also, is very ingenious and efficient. These gentlemen 
also showed us a Steaming Apparatus, of a plete and ical 
character, by which a tea-party, on a considerable scale —to wit, of 
2,000 guests—“ a soirée that had lasted from morning till night,’ had 
been supplied with hot water at a cost of eleven pence ! 

Picks.ey, Sims, and Co., of Leigh, had a good show of general 
implements. We noticed particularly one of Corbett’s Root Pulpers. 
The cylinder is composed of several segments cast with diamond or 
cutting points, chilled, which will last far longer than steel knives. 
Each knife has an aperture opposite, for the purpose of admitting 
the pulped root into the interior of the cylinder, or barrel. On the 
spindle is fixed loosely a heavy clearer, for the purpose of dis- 
p none the pulped root out of the barrel, thus producing a perfect 
pulp, without destroying the juice. Another advantage is, that the 
machine will not have to be taken to a mechanic to be repaired, in 
case of wear or accident, as a labourer can replace the cutting plates 
in a few minutes, without moving the barrel off its bearings, or out 
of the field; the knives also do not require to be sharpened, being 
made so as to keep themselves to a good cutting edge. 

Messrs. O’Newt and Messrs. CroaGon exhibited specimens of 
their well-known roofing materials. 

Tue AckicuLturaL Enxqincers’ Company had no great show, 
the different members exhibiting at their own stands. We noticed 
a wheel, however, of good make, having a wood felloe between the 
tyre and the rim; also, specimens of Mons. Jalereai’s Paper Pipes, 
which have attracted much attention lately. We were also presented 
here with a copy of the first number of the Swan Lane Gazette, a 
new mechanical journal, very readable, and very creditably “got 
up.” Considering that this gazette is likely to be one of our most 
formidable rivals, this generous notice will we are sure be accepted 
by the Engineers’ Company, and our readers in general, as another 
proof of our already acknowledged impartiality. 

Mary Wep ake, whose name has been for years so familiar to the 
public, and who has always been so anxious to know if we bruised 
our oats or not, has, we see, given place to Messrs. CLuss and Surrn, 
whose attention—like that of their predecessor — appears to be 
chiefly directed to the production of bruisers and pulpers. There is 
a consistency in all this, which, if not by the equine race (the mem- 
bers of which, we are told, prefer their oats whole), is certainly ap- 
preciated by their masters. 

Dray, Tay.or, and Co., exhibited a collection of the implements 
hitherto manufactured by the late firm of William Dray and Co., 
including Combined Threshing Machines, Haymuking Machines, 
Horse Rakes, &c. &c. 

T. R. and R. Hunt, of Earls Colne, exhibited a Clover and Tre- 
foil Seed Drawer, with blower attached, and which won the silver 
medal in 1855, and the first prize at the Bath Show the same year; 
also Winnowing Machines and Horse Gear. : 

Smiru and Tayior, of Ipswich, exhibited a Self-acting Couuter- 
balance Horse Rake, Improved Land Extirpator and Lever Harrow 
combined, an implement which appears to have merited several 





| prizes. 


Mr. Cuarves Cray, of Oakenshaw, near Wakefield, called 


| particular attention to his Cultivator and Twitch Grass Eradicator, 


which has taken a prize in every competition for which it has had 
an opportunity to be entered. This implement is now pretty 
generally known. : ; 

Hvucuss and Soy, of the Dover-road, are ready to receive orders 
to any extent for their Millstones, and we believe they were not dis- 
satistied with the orders they received. : 

A Portable Boiler exhibited by Mr. Mason, of the Fagle 
Foundry, Ipswich, attracted attention on account of its simplicity, 
general applicability, and small cost. It may be used for almost 
every purpose where a boiler can be of use at all, and the consump- 
tion of fuel is small. 

Ricumonp and CHanpver, though amongst the oldest of our 
agricultural engineers, are not so conservative as to allow their 
younger competitors to outmarch them. They exhibited several 
new implements, among them a Chaff-cutter, with two lengths of 
cut effected without change of wheels, with a cast-steel mouth-piece 
and made with a stronger frame. The top is cast in a solid piece, 
and there is no danger of the pedestals shifting. Another, with acam 
stop motion of very simple character, * and v hich can be actuated by 
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the arm of the man who is unfor‘uaate enough to get both hands in 
the machine.” 

T. W. Asuny and Co., late Smith and Ashby, of Stamford, kept 
up their reputation this year. Their Haymaking Machines and 
Horse-rake drew considerable notice, as well as the Rotating 
Harrow. They exhibited also a Portable Enzine of their own usual 
excellent make. 2 

Cattle Food (or condiment, as it is now called), had also its re- 
presentatives in Messrs Taorvey, Henri, and Jupp, who did not 
fail to impress upon visitors the ity of i diately supplying 
their cattle with packets of warm aromatic powder. Sir John 
Pringle’s cow (the name and the cow will be inseparable soon) was, 
of course, made to stand sponsor for her sex upon this occasion, 
What has become of Dr. Brown's cow? Has she danced to her last 
tune? 

Messrs. B. Fow.er and Co., of Whitefriars, our readers will be 
qnite prepared to hear, made a good display of the Pumps for which 
they have obtained so high a reputation. Mr. Holman was present 
to explain to visitors all their excellences. The motion of one pump 
we particularly noticed : where, by a very Sogent and simple arrange- 
ment, invented by Mr. Holman, the rod is always maintained in an 
absolutely ver ical position, thus saving wear and economising 
labour. 

Messrs Waryer also made a large display of Pumps and 
irrigating machinery. These gentlemen solicited attention to 
several improvements in their Pumps. The vibrating standard, the 
revolving cap, by means «f which the handle can be placed in the 
most convenient position for working, and the facilities they afford 
for getting at the valve in case of fouling. Our readers are weekly 
mad: aware of the good qualities of both Messrs. Fowler’s and 
Messrs. Warner's Pumps. 

Epwarp Pace and Co., of Bedford, successors to Messrs. Sandars 
and Williams, in whose establishment Mr. Page served his ap- 
prenticeship, and whose busine-s he subsequently ged for 
several years, exhibited a choice selection of machinery, including 
Scaritiers, Chaff Machines, as well as the Plough ‘“ Eclipse, 
which obtained the Bedford prize in 1858. Messrs Page also ex- 
hibited, in operation, their Brick aud Tile Machine, which attracted 
considerable notice. 

ER. and F. Turner, of Ipswich, exhibited their Corn, Seed, and 
Malt-Crushing Mills, the construction of which is very simple. It 
consi-ts mainly of two rellers, of unequal diameters, between which 
the crushing takes place, and whi-h are brought together by a vary- 
ing elastic pressure. Toe grain is distributed evenly by a feed-roller. 
There is al-o a regulator, by which th: quantity of grain may be 

proportioned to the power and speed ac which the mill is running. 
n addition to other machinery, Messrs. Turner exhibited a 3-horse 
Portaile Engine of their make, 

Tuomas Luoyp and Sons, of Old-street-road, exhibited their 
Flour-mill and Dressing-machine, which has been honoured by 
several foreign prizes, 

Garrett and Sox, of Saxmundham, made a large display this year. 
Their new Combined Threshing and Dressing-machine drew great 
attention from the visitors. In this machine, as many of our readers 
will be aware, a blast is conducted through separate channels from 
one source—a fan; and the current is so regulated that the separa- 
tions or sift'ngs are most perfect, all the different particles falling 
into their respective allotments, according to their gravity. Of 
course the machine is not so complicated as it would be under other 
arrangements, and therefore not so liable to fall out of order. Messrs. 
Garrett exhibited, also, a large selection of other machinery. 

Mr. Brae, of Great Dover-street, attended with his Sheep-wash- 
ing Apparatus, already well-known to the agricultural world. The 
unfortunate sheep, which has bung with his legs uppermost for the 
last four years, made his appearance again, to the editication of some 
aud amusement of others. For all that, both the flockmaster and 
the flock have reason to be much indebted to Mr. Bigg for his 
services and invention. 

Mr. Joun FowLer, jun., we were told, exhibited a model of his 
Steam Ploughing Machinery. We had not the good fortune to be 
able to approach it, but it is already well-known, not alone to our 
readers, but to the world in general. 

Tu Sr. Panokas lnonwork Company exhibited their wrought- 
iron and other Stable Fittings, as well as Conservatory and Verandah 
Fittings. 

Mesos, Purest and Wootnouan, of Kingston-on-Thames, ex- 
hibited Corn and Manure Drills, and Rowley’s Turnip Duster. 

Mr. E. Weir, of 142, High Holborn, exhibiied a Washing Ma- 
chine, invented by Mr. Ellis, of Malton. There is no ironwork 
whatever in this machine, which is placed on rockers and moved as 
acradle. This machine has the advantage (?) that after the shirts 
are washed, it may be used as a churn! 

Messrs. T'uxrorp exhibited one of their Portable Steam Engines, 
which obtaived the first prize at the last trials. In these engines the 
working parts are enclosed, and they have vertical evlinders, 

Mr. C. J. AppLeny, of King William-street, City, exhibited a 
circular Portable High-Pressure Engine of 24-horse power. The 
boiler is tested to 120 1b., and is so constracied that the steam is 
rapidly generated. It is mounted on wheels, so as to be moved 
abou’ by hand or horse-power. 

Ciayron, SHuTrLewortn, and Co., of Lincoln, exhibited a very 
handsome 7-horse Por able Engine, one of the latest and most im- 
proved make, We notice that Messrs. Clayton arrange to tit their 
engines with a second satety-valve, under lock and key. Their 
well-kuown engine requires, +f course, no description here. 

The Locomotive of Mr. Avecine, of Rochester, was very much 
looked at and examined by our agricultural friends. His engine 
attracted a great deal of notice in passing under steam through the 
streets of London on its way to Baker street, and wuilst it stopped 
at our ollice to pay its respects, a crowd of admiring and wonder- 
ing spectators soon gathered about it. 
advertising columns, The engine is titted with a tank under the 
foot-plate, to contain a supply of water for six miles. The driving 
wheels are 5 ft. 6 in. diam. by 12 in. in width, and it travels at the 
rate of three miles an tour, with the straw elevator, and one of 
Clayton and Shutdeworth’s threshing machines attached. 

Rusrox, Proeror, and Co., of Lincoln, exhibited one of the 
Portavle Steam Engines, already known to most of our readers. By 
a new arrangement of the tubes in the boilers of these engines, they 
are less liable to be encrusted, They are titted with a revolving 
gear, not so quick in action as the link motiou, of cours», but by 
reason of iss simplicity much better suited to an agricultural engine. 

Mr. Haywoop, jaun.. of Derby, exhibited a Combined Tareshing 
Machine, and also a 8-Horse Portable Engine, with vertical cylinder, 
which appeared to us a very compact machine, and remarkaoly well 
finishet 

Brown and May, of Devizes (in whom as once his pupils, our 
friend Mr. Lxall, appeared to take a lively and generous interest), 
exhibited a very Compact and Portable Little Engine, of 2)-horse 
power, Unished in first-rete style. It has a 49 in cylinder, aud 8-in. 
stroke, it will pass through any 4-ft. doorway, and can be easily 
moved about by a couple of men. A very useful engine, we should 
think, for tight purposes. 

Rosy and Co., of the Perseverance Works, Lincoln, exhibited 
their own, and CuanpLer and Ovivee’s Cultivating Machine— 

shandler's Drum Windiass as applied to the double-cylinder engine. 
The drums of the windlass revolve on the axle of the hinder travelling 
wheels, one on each side of the boiler, and are worked by gearing 
frow the crank shaft. Messrs. Chandler and Oliver's system of 
cultivation was described in Tur Exar, vol. iii, p. 110. 

Mr. W. Foster, of Lincoln, also exhibited a portable engine of 
L)-horse power, which appeared to be constructed on the latest 
approved principles. 

Mr. Gemnan, of Tregony, near Traro, exhibited a model of his 
Cornish Livrse-Rake, wich can be lifted either by a handle or by a 
pedal pressed by the foot of the boy who drives. By a peculiar 








arrangement the rakes can be placed in such a position as to enable 
the wachine (o pass through a 5 ft. gateway, although 11 ft. wide in 
action, 

Coan and Co., of Cranbourn-street, exhibited suecimens of their 


A sketch appears in our | 





Gqaweate, such as Milk Pans, Glass Pails, Butter Slabs, Rolling- 
in: 
. Samson and Jewett, of Jersey, exhibited a newly-invented 
cultivator, a description and illustration of which we find we have 
in preparation for an early number of Tuk ENGinrer. 

ir. JosHua Garpyer, of Banbury (son of the late James 
Gardner, inventor of the turnip-cutter), exhibited a Chaff-cutter on 
an improved principle, the arrangement of the knives and mouth 
piece being altered. 

A. and E. Crossxtt1, of Beverley, had a selection of their best im- 
plements on view, and 

Mr, Joun Tre, of Lincoln, also, inclading a Portable Corn Grind- 
ing Mill, which would grind all the grain required on a large farm. 
this mill has a pair of grey stones, worked by one strong, iron-geared 
wheel, and one strong, iron-wood-geared wheel, driven by 2-ft. 6-in. 
driving wheel. 

We have now completed our notices of the machinery and im- 
plements which came under our observation ; brief these notices cer- 
tainly are, and necessarily must be, taking into consideration the 
character of the Show, and the few facilities afforded for examina- 
tion. It is very probable that we may have omitted, in our list, 
the names and productions of a few uf the exhibitors, but we have 
not intentionally done so; and if there are any such, they must be 
good enough to excuse it, and to give us credit for the desire to do 
them justice. 

In concluding we will venture to say that, of the visitors to this 
great annual Show, thers was no Englishman but must have been 
proud of, and no foreigner but must have been astonished at, the posi- 
tion which we as a nation occupy with respect to our mechanical 
skill and appliances. The people who can o and offer tu the 
gaze of assembled multitudes, machinery, to be devoted to the cultiva- 
tion of the soil and the ordinary purposes of agriculture, of so high a 
character with regard both to the ingenuity and the workmanship, 
as has been exhibited during the last few days in Baker-street, may 
well claim to stand in the van of human progress and civilisation. 








THE LOSS OF THE CONNAUGHT STEAMSHIP. 


Tue following is a cop’ of the report made to the Marine Depart- 
ment of the Board of Trade, on the loss of the Connausht :— 

* Greenwich P lice-court, Dec. 8. 

““ My Lords,—I have to report for your lordships’ information the 
result of the investigation which has been made by me, assisted by 
Captain Harris, as Nautical Assessor, respecting the loss of the 
steamship Connaught, on the 7th of October last, on her voyage 
from Galway to Boiton, in the United States. 

“The Connaught was an iron ship belonging to the Atlantic 
Royal Mail Steam Navigation Company, built by Messrs. Palmer, at 
Jarrow, on the Tyne, was launched in April last, and intended to 
form one of the line of packets from Galway to St. Jobn’s and 
Boston. Her gross tonnage was 2,963, and her registered tonnage 
1,522 tons. She had three engines of 800-horse power (combined), 
A very minute description of the ship appears in the evidence of the 
builder, Mr. John Brough Palmer, who was examined in order to 
discover whether there was anything either in her construction or in 
her hinery to t for her loss. 

“The Connaught left Galway for St. John’s and Boston on the 
25th day of September last on her second voyage, commanded by 
Captain Robert Leitch, having on board about 467 passengers and 
a crew, including engineers and firemen, of 124 officers and men. She 
encountered some dad weather on her passage to St. John’s Bay, by 
which damage was done to skylights and other parts on deck, but 
nothing apparently of a serious nature, or likely to have contri- 
buted to the subsequent loss. On leaving St. John’s she was 
supposed to have 616 tons of coal on board, having burnt 664 tons 
on the passage to St. John’s, and having, as was believed, shipped 
1,280 tons at Galway. This, however, would appear to be an error, 
as her bunkers and coal reserves were not capable of containing 
above 1,200 tons, and consequently she could not have had more 
than 536 tons on leaving St. John’s. ‘This is an importaut fact, as 
it may partly account for the crank state of the ship as mentioned 
in the engineer's log. The bottoms of the bunkers of the Connaught, 
two in each wing, were at a level of nearly 2 ft. above the water 
line, and at the time she was abandoned there were about 20 tons in 
each bunker. Had these bunkers been emptied into the coal reserves 
below the ship would have been in better trim, and it would not 
probably have been necessary to have recourse to the expedieuts 
mentioned in order to bring her upright, such as blowing off one of 
the port boilers, filling the starboard lifeboats with water, bringing 
the ship’s head to wind, and throwing her out of her course for 
three or four hours. With respect to the blowing off the bviler it is 
to be observed that, be-ides its utter uselessness for the purpose 
intended, it was an imprudent measure, inasmuch as it decreased 
the stability of the ship, and deprived her of a portion of ber steam, 
then much required 
without previous communication with the master it proves a want 
of co-operation much to be blamed. 

“About 7.30 p.m. of the 6th of October the water was first 
observed to be gaining ground in the ship’s bilge. The joiner, 
whose duty it was to sound the wells, the carpenter being disabled, 
states that he then found an increase since noon of 10 inches under 
the fore coal reserve, while there was not more than 3 inches of 
increase in the other parts of the ship. It does not appear to have 
eceurred to any one that the increase of water in that particular 
part indicated some local cause, that it might arise from a defective 
pipe or outlet of the ship, quite as probably as from the starting of a 
plate or other injury in her frame, and that by applying the pumps 
where the great increase of water was observed, and shutting off the 
communication with the other compartments, the locality, and, pro- 
bably, the cause of the leak might have been ascertained. Instead 
of this the whole pumping power was employed to reduce the general 
body of water, at first apparently with some little effect, but the 
leak soon got ahead again, and by 9 a.m. of Sunday, the 7th, it had 
risea to the furnaces in the portside of the fore stokelole, and put 
out some of the fires from the extraordinary Lst of the ship. From 
this time, owing to the difficulty of feeding the starboard foremost 
voilers, the steam rapidly went down, though every effort was made 
to keep it up in the after boilers by strongly urging the fires in the 
after stokehole. About a quarter before 1 a.m. the ship was found 
to be on tire. It was first discovered by one of the firemen, who 
gave the alarm to the chief engineer, who told him to be quiet, and 
went and informed the captain, and gave directions about getting 
the pumps ready, which took about tive minutes, when he went 
down into the engine-room, and noticed the tire on the top of the 
boilers at the back of the superheater on the starboard side, lis im- 
pression being that it was the covering of the boilers that was on 
tire. ‘The pro.ress of the tire may be briefly detailed by an extract 
from the ship's log as follows: — 

“*About 9.45 am. (of the 7th of October) discovered smoke 
issumg from the after stokehole grating and starboard boiler. Got 
the hose on to the after steam donkey, aad got the small portable 
engine on deck, with hose, and played water on to the boilers behiud 
the superheaters and into the starboard coal-bunker. 

“* About 10.5 a.m. found the smoke issuing through the deck in 
the ladies’ saloon. Got a large quantity of blankets wet, and spread 
them on the decks and played water on them to keep the fire under. 
Passengers and stewards passing water down below. About 10 a.m. 
sent the third officer to throw the powder overboard. About 10.1) 
tried to get more way on the ship to bring her round on the other 
tack, but could not get sufficient steam. At 10.15 set the head sails 
and tried to wear her round, but the ship would not wear. She 
becoming quite unmanageable, took in the head sails and set the 
maintrysail, as the engines had stopped altogether, an! the snoke 
had driven everybody on deck aft. ‘The purser and two hands vainly 
tried to get the specie on deck, but could not. Siill keeping the 
pumps aud buckets constantly going to keep the lire under. About 
11.30 a.n.. commenced with a few hands to clear away the boas, 
having hoisted the signals of distress fore and aft.’ 

“ It may seem strange that the fire in so short a time should have 





or pumping out the water, and being done’ 





gained such a head, as the nearest woodwork of the ship was the 
floor of the ladies’ cabin, a distance of 7 ft. 6 in. from the spot where 
the fire was first observed. But part of this space was occupied by 
the starboard wing bunker, the nearest point of which was about 
18 in. from the top of the boiler. In that bunker there were 20 tons 
of coal in a very dry statc from the heat of the stokehole uaderneath 
and the radiation from the superheater. It is probable that these 
coals would soon ignite and communicate the fire to the deck above.” 


“In this perilous condition the Connaught was observed by 
Captain Wilson, of the Minnie Schiffer, an American brigantine of 
about 200 tons burden, bound to Boston, to whose great zeal and 
intrepidity the passengers and crew of the steamer were in all pro- 
bability indebted for the preservation of their lives. Coming almost 
alongside and taking a hawser from the deck of the flaming ship, 
Captain Wilson was enabled safely to convey every one on board 
his own little craft. Except two mail-bags, nothing was saved from 
on board the ship. £10,000 in specie, and the whole of the cargo 
and baggage of passengers and crew were abandoned with the ship 
at 10 p.m., the master, Captain Leitch, being the last person to quit 
her. She was last seen about 2.30 a.m., of the 8th, burning 
terrifically, apparently fore and aft. 

“On a review of the facts from the time of the ship's leaving St. 
John’s, so far as they can be collected from the imperfect and often 
contradictory statements of the witnesses, there is nothing to prove 
that the ship was lost through the wrongful act or default of any 
person holding a Board of Trade certificate, though it may be thought 
that a little more intelligence might have been di-played in the 
endeavour to detect the probable cause of the leak and to apply the 
most effectual remedy. 

“‘ Here, therefore, the investigation as directed by the Merchant 
Shipping Act might have terminated. But it appeared desirable 
for the sake of the private interests concerned, as well as on public 
grounds, that the loss of a ship of so great value, and apparently so 
complete, should, if possibl ac ted for. 

“A minute inquiry, therefore, has been made as to the con- 
struction of the ship and her machinery, and the details are very 
fully set forth in the evidence of Mr. Palmer. It will be necessary 
at present to refer only to those portions of the description of the 
ship which are connected with the supposed origin of the leak and of 
the fire. It may, however, be observed# that according to the 
evidence of Mr. Palmer, the Connaught appears t> have been built 
with great care and without regard to expense, and to have been 
altogether seaworthy and tit for the purpose for which she was 
designed. Itis due to the contractors and to the company to express 
this opinion, as unfavourable reports of the ship have been circu- 
lated, and one witness, the chief officer of the Connaught on her first 
voyage, has stated, in his evidence, that he considered her unsafe, 
and would not again go to sea in her, but the only proof given b 
him in support of this opinion was the trifling defect he mentioned, 
which only resulted in personal inconvenience in his cabin. The 
character of this witness’s evidence, and the feeling under which it 
seems to have been given, coupled with his improper conduct in 
taking away the ship's log when he left the service, render it impos- 
sible to attach any value to his statements. 

“ With regard to the supposed leak, Mr. Palmer's sugzestion is 
that, by reason of the labouring of the ship, or from some other 
cause, the lead waste-pipe leading from the officers’ water-closets 
through the ship’s side under the water-line, must have been broken 
or injured, so as to admit a constant stream of water through a bore 
of 4 in. diameter, and that a body of water would thus accumulate 
in the ship's bilge under the fore stokehole through the upper port of 
which the pipe passed, and, the valve connecting that stokehole with 
the fore coal reserve being open, the water would increase there to a 
higher level than in the other parts of the ship. Mr. Palmer states 
that the pipeis liable to injury, and, being placed behind the boilers, is 
not likely to be noticed. This seems a probable conjecture, and the 
only observation to be made with regard to it is, that a pipe so 
liable to injury should not have been placed in a situation where its 
derangement could not readily be discovered and remedied. 

Mr. Palmer's sugzestion, with regard to the origin of the fire, is 
that great heat must have been produced in the after superheater 
and funnel, and that, by urging the fires under the starboard boilers 
aft, the ship, having a heavy list to port, the heat and flame would 
strike with extraordinary force on the starboard side of the super- 
heater and funnel, and might have raised the temperature of that 
surface to such a degree as to ignite the lagging of the boiler, and 
the fire so commenced would be communicated probably to the dry 
coal in the bunker with the floor of the ladies’ cabin, and thence 
rapidly to the other parts of the ship. This appears to be a very 
pone conjecture. He is, however, of opinion that the superheater 
had not the effect of intensifying the heat in the funnel. Possibly 
this may be so; but it is deserving of consideration whether ether 
arrangements be-ides those adopted in the Connauglt are not neces- 
sary to protect the combustible parts of the ship in the neighbour- 
hood of the funnel from taking tire. 

“The lagging, which is said to have first cauzht fire, was about 
12 in. from the superheater, and 6 in. from the air casing. It is 
generally supposed that beat communicated by steam does not cause 
ignition, but the occurrence of the fire in this case would seem to 
qualify that opinion in some measure. If the heat generated in the 
furnaces, aud carried up the funnel, is greater than can be absorbed, 
and carried off by the steam passing through the superheater, it will 
naturally act upon the metal with which it comes in contact, and 
tend to raise its temperature to a red heat, as in fact is supposed to 
have happened in this case. This, though not the normal state of 
things, becomes the cause of danger, if by the ship's list to either 
side the heat is directed constantly against one side. Under such 
circumstances it may be questionable whether an air passage, such as 
that in the Connaught, atfords sufficient protection. 

“The fire appears to have been communicated to the lagging at a 
distance of twelve inches from the superheater, from which it may be 
inferred that a greater distance or some other medium than an air 
passage must be interposed, to guard effectually against all risk. 

“Though this investigation has not led to any certain conclusion 
as to the matters in question, it may be of importance by offering 
subjects for consideration and suggestions for the improvement and 
greater security of steamships. One of these suggestions relates to 
the important duties of engineers, and to their competency and respon- 
sibility. It has been considered hitherto that the competency and 
responsibility of masters and mates afford a sufficient guarantee for 
the safety of ships and passengers. Now, however, that steam has 
taken the place of wind, and paddles and screws the place of sails, 
skill of another kind is required. By the Passengers Aci the law has 
anxiously provided for the accommodation and proper sustenance of 
passengers by sea, but something seems wanted to provide for their 
safe conveyance by requiring some public test of the competency of 
engineers, and imposing upon them the same responsibility as masters 
and mates are subjected to by the Merchant Shipping Act. 

“Tt would be well, also, if masters and mates of steamships were 
required to have some practical knowledge in the engineers’ depart- 





iment, so as not to be wholly dependent upoa the judgment and dis- 


cretion of others, A knowledge of steam, though I believe not 
absolutely necessary, is considered a most important qualitication 
for the command of a steamship in the Royal Navy. It is stated in 
Mr. Palmer's evidence that, by directions of the Board of Trade, the 
Connaught was under a non-olficial inspection during the progress of 
building. This would be advisable in all cases of ships to be em- 


ployed in passenger traffic, especially under Government contract. 


Many defects may be prevented or remedied during progress which 
might eseape detect on or be su‘fered to pass after the ship is com- 
pleted. This is the more necessary now that on) have grown 
to such an extraordinary length’ relatively to their breadth. The 
Connaugit’s leagth was nine times her breadth. 

“A ship of so great a length, with her engines placed abaft the 
centre of gravity, must be liable to great strain in a high head sea, 
aud would require special attention to the soundness of her materials 
and the strength of her frame at those parts where the heavy strain 
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would be most felt. A weak girder, faulty plates, or loose riveting 
there, would be productive of tenfold mischief. : 
“In making these remarks I am speaking generally, and not with 
reference to the Connaught, for there is no evidence whatever of her 
having showed any symptoms of weakness. : 
“As I have already observed, there is every reason to believe 
that she was in all respects a strong and well-built ship. 
“] have the honour to be, my lords, 
“ Your lordships’ most obedient servant, 
“James TRAILL. 
“I concur in the above report. 
“Henry Harris, Nautical Assessor. 
“The Lords of the Committee of Privy Council for Trade, &c.” 








INSTITUTION OF CIVIL ENGINEERS. 
December 11th, 1860. 
Georcer P. Bipver, Esq., President, in the Chair. 


Tne discussion upon Mr. Preece’s paper “ On the Maintenance and 
Durability of Submarine Cables in Shallow Waters,” was continued 
throughout the evening; but, as it was not concluded, the publica- 
tion of the abstract is deferred. 

It was announced that the Annual General Meeting would be held 
on Tuesday, December 18'h, when the annual report would be read, 
and the ballot for the president, vice-presidents, and other members 
of council, would take place. 


LAW INTELLIGENCE. 
COURT OF QUEEN’S BENCH, WESTMINSTER.— 
Tuurspay, December 6, 1860. 
(Before Lorp Crier Justice Cocksury and a Special Jury.) 
HOWARD ¥. LEDGER. 


Tris was an action brought by Messrs. James and Frederick 
Howard, the well-known agricultural implement makers of Bedford, 
against the defendants, who are ironfounders, of East Retford. The 
defendants were charged with fraudulently selling plough castings 
impressed with the name and trade mark of Messrs. Howard's firm, 
the same not being the genuine manufacture of Messrs. Howard. 


Mr. Manisty, Q.C., and Mr. H. Mills appeared for the plaintiffs ; 
Mr. Hawkins, Q.C., and Mr. Milward for the defendants. 

It would appear the plaintiffs carried on an extensive trade with 
East Retford and the surrounding neighbourhood, the demand for 
their implements being very considerable in that locality. A person 
of the name of Curtis acted as their agent at East Retford, and 
whenever an order came to them thence, their custom was, unless 
they had a personal acquaintance with the sender, to refer the 
matter to Curtis. However, their business for plough castings not 
keeping, pace with the demand for their implements at East Retford, 
they were led to investigate the cause, and were brought to the con- 
clusion that their castings were being fraudulently manufactured and 
spuriously introduced into the market. With a view to discovering 
the truth their traveller, in the month of June last, visited the 
defendants’ foundry, and asked for a wheel, a breast, and a slipe of a 
plough, according to the plaintiffs’ make. These were all supplied 
to him, and he at the same time saw other slipes of a plough with 
the plaintifls’ name and mark upon them. And not only were the 
castings which the traveller purchased all impressed with the name 
and mark of the plaintiff's, but Samurl Ledger, the other defendant's 
son, told him that they were “ bedford metal.” 

Mr. Manisty, in stating the case, said that the plaintiffs’ object 
was not to press for damages, but to establish their right to the 
exclusive use of their names and trade marks, which right had been 
outrageously abused. 

The defence was, that although some few castings of the plaintiffs’ 
had been manufactured, yet they had been done without any 
fraudulent intent. Persons who had been supplied with the plaintitis’ 
ploughs came to the defendants, or had been sent to them by Curtis, 
who was the agent of the plaintiffs, and required to have manu- 
factured for them fresh castings to make up for parts which bad been 
broken or which were worn out. The broken parts were always 
handed to them, and they re-cast fresh parts to repair the injury or 
deficiency. In that w.y the name and trade mark of the plaintiffs’ 
firm came to be impressed on the defendants’ manufactures, and as 
they were always in the habit of re-castimg each part in duplicate, 
lest one might not fit or be injured, it happened that they were 
able to supply the plaintiffs’ traveller with the parts he required on 
the occasion of his visit. In this manner they had re-cast a slipe for 
aman named Emsdale, and they had made some wheels and frames 
for Curtis; but then Curtis was the agent of the plainutiils, and if 
any one should have been proceeded against it was Curtis. 

The Lord Chief Justice having summed up the evidence, 

The Jury found for the plaintiffs upon all points-—-namely, that 
the defendants had fraudulently imitated the plaintiffs’ castings, and 
that they had manufacured for Curtis, knowing that the latter in- 
tended to introduce such castings into the market as Howard’s. 

His Lordship certified for a special jury. 


THE MAIN DRAINAGE OF LONDON, 


At a meeting of the Metropolitan Board of Works, last Friday, 
Mr. Bazalgette, the engineer, presented the following report as to the 
progress of the main drainage works :— 

“During the past month little progress has been made in the main 
drainage works on the north side of the Thames. Works to the value of 
about £2,500 have been executed in the Northern High Level Sewer ; but 
they are for the presept at a standstill, for reasons already under the con - 
sideration of the board. 

“The Northern Outfall Sewer caunot be commenced until we have 
> ~~ yee possession of the land, which at preseut we have beeu unable to 


0. 

“The tunnelling under Hyde Park and Keusington Gardens for the 
Ranelagh storm overflow progresses satisfactorily. The work, approxi- 
mating to the value of £4,300, having been completed, and another tength 
of 1,072 ft. of underpiuving of the Old Ranelagh Sewer has beeu finished 
at a cost of about £2,300. 

* The Southern Outfall Sewer works progress satisfactorily, the pump- 
ing engines for the Erith Marshes and the tunnel under Woviwich have 
turned out remarkably good, and the work is goiug on well. Tue value 
of the works completed is £967,000. 

‘* Little progress has been made in the Low Level Sewtr under the 
Surrey Consumers’ Gas Company’s yard, owing to the defective construc- 
tion of a rotary engine erectd by Mr. Aird, wo is confideut that he bas 
how surmounted tne «difficulty, and ente:tains no doubt as to its ultimate 
eflicieucy. The east outlet works progress slowly, but satisfactorily, and 
may now be valued at about £8 000. 

“ We are about to take poss-ssion of the land for the Deptford pumping 
engines, and the contracts for the buildings and works in connection 
therewith will be ready to be laid before you very shortly. 

“The Southern High Level Sewer coutract does not progress so rapidly 
as 1 could desire, vor are the bricks supplied so good as I could wish and 
as we expect to obtain, although there is reason to believe the coutractors 
desire to give satisfaction. Much allowance must be made for the very 
unfavowable weather for all building operatious, more especially for 
underground works, and at this time of the year we do not expect to 
make greater progress. The work completed in this contract is rather 
Tore than three miles, aud its vulue is about £54,000. 

“J. W. Bazatoeerre, Engineer.” 


The report was received and ordered to be printed. 








_Isventor’s ALMANACK.—We have received from Mr. Henry, of 
Fleet-street, a copy of the Inventor's Almanack, for 1801, “The 
almanack contains some edditions to last year's publication; it in- 
cludes an analysis of patents applied for in 1859, and an enlarged 
table of the progress of inventions, &c., embracing a period exceed- 
ing two thousand years, together with patent statistics, lists of 
— laws and officials. Jt is small, but useful to bang in the 
office 





| of fat was given with a less amount of meat. 





SCOTTISH MATTERS. 


THERE were only restricted shipments of pig iron last week from 
Scottish ports, the total having been 8,779 tons as compared with 
10,398 tons in the corresponding week of 1859. 

Mr. R. Moore, mining engineer of Glasgow, has just read an 
entertaining paper on the blackband ironstone and coal of 
Edinburgh and East Lothian. He said that the Edinburgh and 
East Lothian coal-fields had been geologically surveyed by Mr. 
Milne, in 1839, and more recently by the Government geologists 
The chart of the latter delineated the outcrops of the coals and 
limestones, and connected the fie!d with Bo'ness, and consequently 
with the Lanarkshire field. It contained an abundant supply of 
coals, which had been worked from an early date, also seams of 
blackband ; but these latter had not got the attention they deserved ; 
and he purposed to show that the whole of the Lanarkshire black- 
band would yet be found in the field, and that it contained all the 
elements for ironmaking in great abundance. The local divisions of 
the Scottish coal-field were—1, the upper coal measures; 2, the 
limestone series; and, 3, the lower coals. These divisions, he 
thought, were distinctly marked on the Fdinburgh coal-tield. The 
first or upper coal measures were believed to be those between the 
first seam in the Millerhill district and the lowest of the upper 
coals near the Musselburgh Links. The limestone series extended 
from Levenhall Quarry, near Musselburgh, to the limestone above 
the great seam. The lower coals extended from the seam last 
mentioned to the Longniddry limestone. Two seams of blackivand 
have been found in the lower coals. The first at Walliford and 
Pennycuik, the second at Preston Grange and Penstone, which 
latter was worked for supplying Gladsmuir Ironworks, and was 
comparable with existing seams in Lanarkshire. The area of the 
upper coal measures was seventeen square miles, and of the lower 
100 square miles, and after making every possible allowance for 
deficiencies, they might be expected to contain suilicient ironstone to 
make 51,000,000 of tons of iron. To smelt this quantity of iron- 


stone 200,000,000 tons of coal would be required, but the ficld was | 


calculated to contain 5,710 millions tons of coal. Limestone was inex- 
haustible; and the North British Railway traversec the entire 


district, and short branches could be made to any point. There was, | 


therefore, a most favourable combination of circumstances for the 
manufacture of iron—a plentiful supply of materials, with cheap and 
efficient transit. Supposing only twenty blast furnaces were erected, 
these would only consume yearly 340,000 tons of blackband, 12,000 
tons of limestone, 500,000 tons of coal, and 130,000 tons of dross, 
but a small quantity of the materials existing; even at this rate 
the country would be benefitted to a great extent. 
of minerals would receive £50,000 a year for mineral rents, the 


North British Railway Company would raise £37,000 for dues, and | 


£360,000 a year would be paid for wages alone,—In a discussion 
which followed some doubts were expressed whether Mr. Moore's 
theory would ever be carried into practical eflect, as ironworks had 
been started in this part of Scotland more than once, and had always 
been attended with failure in consequence of the high price of fuel. 
—Professor Wilson said that as fuel seemed to be the principal 
difficulty in the way of carrying out Mr. Moore's suggestions, he 
might mention that in Austria and other paris of the Continent iron 
was produced with much less fuel than in this country. 

The Government ram, Black Prince, being ready for launching, 
Messrs. Napier have applied to the Greenock authorities for permis- 
sion to have “ her”—it seems rather odd to speak of a ram in the 
feminine gender—berthed in Victoria harbour, that her machinery 
may be put onboard. If the request is not complied with the ram 
will put into the Gareloch; at least 30 says the Glasgow Mercantile 
Advertiser. 

At the December meeting of the Scottish Shipbuilding Association, 
Mr. Duncan read a paper on “ The Relative Proportions of Ships.” 
He concluded by observing that the present system of measurement 
for tonnage, inasmuch as it was a correct measure of capacities of 
ships, would do more to develope correct proportions and sy mmetri- 
cal adjustment of form, than any system of purely scientific deduc- 
tions could possibly produce. 





Far.—It is said by Liebig and his followers that fat is burned at 
once in the organism to supply the requisite animal heat, before it 
is converted into tissue; and the surplus which is not burned is 
stored up among the tissues as so much accumulated material ready 
for burning when needed. One confirmation of this view is held to 
be the gradual loss of fat which takes place during the winter-sleep 
of hybernating animals, and the eflect of starvation seen in the 
sudden leanness of the starved animal. Now, one of the constant 
results of the starvation-experiments of Bischoff and Voit is in 
direct contradiction to this hypothesis. They state it as alaw of 
the organism that the waste of tissue in the starving animal, for the 


| supply of heat and motor-power, is always proportionate to the mass 
| of the animal. 
| with respect tothe separate parts of the animal, its flesh and its fat; 


“ This relation of mass to waste is preserved also 


and a certain interchangeableness is observed between the two. An 


| animal rich in flesh wastes more flesh; an anima! rich in fat wastes 


more fat.” It thus appears that the amount of waste is not deter- 
mined by the greater or less suitability of the stored up fat as a heat- 
producer, but is simply determined by the amount of fat which is 
exposed to the destructive oxygen. If the dog has a, moderate 
amount of omens fuel with a large amount of good flesh, he does 
not, as the chemical theory would require, begin by burning all that 
fat before drawing upon his muscle; on the contrary, he spares much 
fat, and wastes much muscle. The truth seems to be, that both fat 
and muscle are subject to waste, to supply heat and motor-power ; 
and not that the fat supplies all the heat, and the muscle all the 
power. This result is confirmed by the experiments of feeding the 
dog on flesh alone. When a certain amount of pure flesh, coutaining 
not more than | per cent. of fat, was given, the dog not only developed 
the requisite heat, but developed more than when a large propurtion 
lo another direction 
this is confirmed; the dog fed on meat and fat, stored up the fat, 
and did not burn it, when the quantity of meat reached a certain 
amount.—“ Theories of Food,” in Blackwood’s Edinburgh Mayazine. 


Brarrisu CotumBiA AND VANcouvinr's IsLAND.— he following 
are extracts from a private letter from Vane uver's Island, dated 
the 9th of October last:—‘* The surgeon of H.M.S. Topaze, Dr. 
Charles Forbes, has just returned from an exploring «xpedition in 
British Columbi1, undertaken at the request of the Governor, He 
reports the presence of numerous rich veins of silver ore in the 
Harrison Lake and Lilleot River districts. Those previously dis- 
covered are at Fort Hope, on the Fraser River. What is now wanted 
in this colony is labour and capital to develope these discoveries, as 
silver cavnot be worked without them. Silver is always looked 
upon as more valuable than gold ina mining point of view. The 
accounts from the gold districts are still most encouraging. The 
approach of winter, however, is sending the miners down the river in 
large numbers; the majurity of them can show very respectable 
‘piles,’ as they call them. At Victoria they are building several 
small steamers for river and lake tratlic ; they will all be ready next 
spring. The rivers and lakes being the chief main highways of 
British Columbia, very littl: tratlic can go on during the winter 
season. At Nanaimo on this island, a most valuatvle seam of coal, 
4 ft. in thickness, has just been discovered, at a depth of about thirty 
fathoms, The Hudson’s Bay Company, who have made ‘the dis- 
covery, are preparing to work it. Nanaimo is the only place on this 
side of North America at which coal is worked. Large quantities 
are sent to the Californian market, but, owing to the great expense 
of working, it cannot well compete wiih English and American coal 
brought round the Horn. Ly the aid of machinery this difliculty 
will be in a great mca ure overcome. When you consider that all 
the silver mines in the west coast of South America are worked with 
coal brought from England, you can easily imagine how valuable 
this discovery of coal and silver in the same neighbourhood will 
pone. , besides coal, the whole country is covered with splendid 
tiaaber. 
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Betow rue ATLANTIC.-Soundings in the Atlantic have revealed the 
fact that, at least 230 miles from the coast of Ireland, the water is still 
shallow; or, in other words, that there is another Ireland only wait- 
ing to be raised—thus reversing the famous panacea for keeping the 
country quiet. It is just beyond this that the tree Atlantic begins, 
the gulf suddenly sinking to 9,000 ft. ‘Thus Ireland may one day 
have a coast line as high as the Alps. The whole floor ef the 
Atlantic is paved with a soft, sticky substance, called oaze, nine- 
tenths consisting of very minute animals, many of them mere lumps 
of jelly, and thousands of which could float with ease in a drop of 
water; some resembling toothed wheels, others bundles of spines or 
threads shooting fiom a little globule. Some, however, are endowed 
with the property of separating flint from the sea water—which is 
more than every chemist could do ; and there are hundreds of square 
miles covered with the skeletons of these little creatures. Part of 
this oaze is doubtless from the clouds of rain-dust which rise from 
the vast steppes of South America in such masses as to darken the 
sun, and make the animals fly to shelter, and which, efter sweeping 
like a simoon over the country, lose themselves in the “steep At- 
lautic.” No bones have been found of the la animals, so that 
the kraken and sea-serpent might sleep their fast sleep, and leave 
not a bone or a vertebra to tell the tale. Not a mast or anchor, not 
a block or strand, not a coin or a keepsake, has been found to 
testify of the countless gallant ships and more gallant men 
who have gone down amid the pitiless waves.—AWl the Year Round. 


Coau-Tar Desrrvuctrive To Vermin.—Sinee the discovery of 
the antiseptic properties of coal-tar, numerous experiments have 
been made with this substance in order to ascertain whether it pos- 
sesses any deleterious qualities in relation to the insect world, or to 
those lower quadrupeds which are considered as pests by the farmer 
and housekeeper. Some of these trials have led to satisfactory 
results. ‘The Journal de la Société d’ Horticulture informs us that an 
agriculturist, M. Thénard, having lately caused certain frames to be 
coated with coal-tar, was surprised to tind the cabbages growing near 
the place where the frames were stanuing, quite free from the un- 
welcome visits of the Aeltika or flea beetle, so destructive to crucife- 
rous plants. The observation was not lost upon him; he immediately 
caused 1,000 kilos. of sawdust to be mixed up with 2 kilos. of coal- 
tar, aud then to be strewed over several acres of rape seed. The 
con-equence was that no flea beetles ever infested the plants from 
moment of their appearance to the time they were gotin He 
has been repeating this process for the last five years, and always 
with the same success, while his neighbours’ fields sufler more than 
ever from the invasion of the obnoxi sus insect. Instead of sawdust, 
sand or even earth may be advantageously used, but care must be 
taken not to use coal-tar in any excessive quantity; for since its 
virtue resides in the strong empyreumatic odour it emits, a very 
small dose will be sutlicient; whereas a large quantity would 
kill the plants themselves, ‘The efficacy of coal-tar in driving away 
moles has also been tested with success. If wooden spikes coated 
with the substance be thrust into the ground at moderate intervals, 
the moles there may be in the field are sure to decamp. A piece of 
ground may be protected from them by encircling it with a rope 
previously dipped into coal-tar. It is highly probable that rats and 
mice may be driven away by similar processes, We have had 
personal experience of the etlicxcy of strong resinous smells in 
removing insects ; for several years ago we succeeded in ridding a 
garden of vast colonies of ants which had literally taken possession 
of it, by pouring spirit of turpentine upon the ant-hills, In twenty- 
four hours not an ant was to be seen. 


Tae Eanty Innasrrants or GAut.—Many of our readers may 
recollect the great discussion which arose last year concerning the 
origin of certain flints which had evidently been fashioned into 
haichets, but which also, from the geological formation in which they 
were found imbe ‘ded, seemed to belong to an age far remoter than 
any affording evidence of the existence of man The question has 
still remained involved in mystery, owing to our inability to explain 
why, if the hatchets were the work of human hands, no trace has 
been found of the bones of those who wielded them either as tools or 


| ogee of offence? At a late sitting of the Academy of Sciences 


M. Robert, without entering upon that ticklish question, remarks, 
in a paper presented by him, that the stones bearing the traces of 
human handiwork, and which are found on the most elevated points 
of the Paris basin, bear such a likeness to those of the sand quarries 
of Ivry and Grenelle,on the banks of the Seine. and therefore com- 
paratively at the lowest level, that it is difficult not to admit the 
former to have been contemporary with the latter, or nearly so. M, 
Robert then observes that no geologist would consent to fook upon 
the cut stoves which are so frequently discovered at Meudon, at an 
altitude of upwards of 100 meties above the level of the Seine, as 
antediluvian objects. The sand quarries themselves, be asserts, 
where such relics are found, are deposits of much more modern date 
than the old diluvium which they encircle. He therefore arrives at 
the conclusion that the race of men which first occupied Gaul belonged 
to the very highest antiquity, and that the present centres of popula- 
tion, in France at least, are but the continuation of those cradles of 
the human race, From the immense number of cut stones which 
he has found in diilerent localities, he is inclined to conclude that, 
just as we speak of the golden ant other ages, we might admit the 
existence of an age of stone, in which men, knowing of no other 
material capable of furnishing them with the rude tools they were 
in want of, were insensibly induced to settle in those parts where the 
pesreee article was most abundant, even as pastoral nations were 
ed to settle in countries well provided with pasture and water, 
And as the stony material was easiest to tind near ihe beds of rivers, 
it is not surprising that the relics of the ancient races abound in such 
alluvial soil as avove described. 


Fresca Ratwways.—During the last ten years the progress 
realised has been very remarkable. In 1550, the length worked was 
only 3,544 kilometres (the kilometre is g of a mile), while at the 
beginning of 1860 it was 9,076. The railways executed occupy a 
suyperticies of more than 30,000 hectares (the hectare is 2) acres), 
and the land has cost. 300,000,000f. The lines cross common roads 
in 11,500 places—5,500 on a level. ‘The viaducis on the dierent 
lines make altogether a length of 20 kil. metres, and the tunnels 
100 kilometres, Of the total length of railways at the beyinning of 
1860, 3,600 kilometres had a single line of rails. The additional line: in 
the stations, the sidings, the turn-tables, switches, &c., are estimated 
to have alone cost not less than 1,000,000,000f. In addition to the sti« 
tions of Paris, Lyon-, Marseilies, Bordeaux, and eight other great 
towns, which are on an extraordinarily large seule, there are 130 of 
the urst class, 200 of the second, and 868 of the third. The rolling 
stock consists of 3,000 locomotives and tenders, 7,000 passenger car- 
riages, and 60,000 vehicles of different sorts for goods. The length 
of railway conceded in 1850 was about 4,000 kilometres, costing 
more than 1,500,000,000f., and the Government had contributed to 
that sum 42u,0.0,000f, The length conceded un the Ist Jan, 1860, 
was 16,32 kilometres, the cost being estimated ut about 
7,000,000,000f, to which the Government contributed about ove- 
seventh. Up to that date the total amount disbursed was 
4,350,000,000L., of which 740,000 000f. were paid by the State. The 
total number of kilometres run over iu 1851 was 860,000,000, 
whereas in 1859 it was 2,6.0,000, 00. The increase in nine years 
has beeu threefuld, and the movement has become ten times greater 
than in 1840, before the general establishment of railway lines. In 
1851, the average charge for merchandise conveyed was more than 
10c. per ton and per kilometre; but in 1859 it did not exceed 7c. If 
in the latter year the same price had been levied as in the former, 
upwards of 80,000,000f, more would bave been paid to the come 
panies; and if the merchandise had been conveyed on ordinary roads 
by wagons, it would have cost upwards of 350,000,000f. more. The 
expense of working the railways in 1t5! was 50,000,000f., and the 
receipts 108,000,00Uf. ; in 1859 the expenses were 108,000,000f., and 
the receipts 400,000,000f, The total namber of persons employes ou 
reilways from directors down tu porters is now estimated at about 
70,000, 
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SMITH’S IMPROVEMENTS IN HAYMAKING MACHINES. 
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Tue object of this invention of Messrs. N. and R. Smith, of 
Thrapston, is to improve the construction and operation of hay- 
making machines, ‘To this end they secure the spur driving wheels 
at either side of the machine to a stud axle. The outer ends of 
these axles are coned to receive the travelling wheels, and they work 
in tubular sockets or projections formed or cast on the “heads” of 
the machine. The travelling wheels are secured in their proper 
places on the stud axles by binding nuts, so that by simply 
removing the binding nuts the travelling wheels can be removed 
wheu required without disarranging the toothed gearing whereby 
the working parts of the machine are actuated. The tines are 
mounted in pairs upon separate tine bars secured to radial arms 
(made by preference of tubular iron) ; the tine bars, with their tines, 
are so arranged that they shall range diagonally with each other 
across the machine, instead of the tines being arranged in a line 
or row, as heretofore. The object of this arrangement of the 
tines is to prevent the hay from being lifted in large quantities 
at a time by several tines being brought into action simultaneously, 
as heretofore. The effect of this arrangement, say the inventors, 
will be to distribute the hay more perfectly than is done by 
the present haymaking machines, and the expenditure of power in 
working the machine will be more equalised. The pressure springs 
which are used for keeping the tines in position are so arranged that 
a spring from one tine bar shall act on tines carried by the bar in 
advance thereof. The tine shaft is made hollow with open ends, and 
is allixed to the “heads” by lock nuts, the inner ones of which fit 
in sockets cast in the heads. On this shaft the tine barrels are 
loosely mounted, and they are raised and lowered in the ordinary 
manner by the aid of a quadrant fixed to the side irons and gearing 
into a pinion carried by a shaft which passes through the hollow 
tine shaft. A handle to this inner shaft gives motion to the pinion, 
and thereby causes it to move over the quadrant face and raise or 
lower the tine barrels, so as to bring the tines nearer to or further 
from the ground, as is well known in haymaking machines. In 
order to throw the working parts of the machine in or out of gear, 
the pinions of the tine amd are shifted laterally, so as to throw 
them into or out of gear with their respective driving wheels; for 
this purpose a pinion (mounted within the hollow tine shaft) is 
made to gear into a pair of racks contained therein, and which 
project out at opposite ends of the hollow shaft, and are bent round 
to envelope respectively the grooved bosses of the sliding or tine 
barrel pinions. By causing this rack pinion to rotate in one or the 
other direction, the simultaneous engaging or disengaging of these 
sliding pinions with their driving wheels will be effected. In order to 
lubricate the working parts, a lubricator box is adapted to each 
head of the machine, and other lubricating boxes are ada»ted to 
o axles of the intermediate pinions, as will be presently ex- 
plained. 

Fig. 1 is a vertical section of a haymaking machine, taken through 
the tine barrels and the tubular sockets of the travelling wheels ; 
Vig. 2 is a partial front elevation, showing the diagonal arrange- 
ment of the tines; Fig. 3 is a side elevation of the parts shown in 

rig. 2. 

a, a, is a hollow shaft (called the “ tine shaft”), extending from 
side to side of the machine, and upon which the tine barrels 0, 4, are 
placed. The “heads” ¢, c, of the machine are also secured by 
means of lock nuts on the hollow shaft a, the ends of which pass 
through tubular sockets c!, c1, cast on or forming parts of the res- 
pective heads. The heads ¢, c, are formed of hollow boxes, in | 
which are placed the driving wheels d, d, and pinions ¢, e, whereby | 
the tive barrels b, 6, are actuated. A tubular socket c? is cast | 
on each of the heads ec, for the purpose of receiving the stud 
axle 7, on one end of which is keyed one of the driving wheels d, 
and on the other or squared end of this stud axle is secured the 
running or travelling wheel g by means of a jam nut gi. A lubri- 
cating box A is adapted to each of the heads, and serves to lu- | 
bricate the stud axle f and driving wheel d, and through it some | 
of the other working parts of the machine. Blocks i, 3, are cast or | 
fixed on the tine barrels 6, for the purpose of receiving the | 
arms j, to which the tine bars & are secured. In place of making 
the arms of the tine bars of bar iron, as seen at j, j, in the 
Figs., these arms may be formed of iron tubing, as seen at j* in 
Fig. 1. The tine bars & are jointed to the arms j or j* by pins or 
studs, on which they are allowed to turn, but are maintained in their | 
proper tions by means of flat springs /, 7 (seen best in Fig. 3), | 
one of the ends of which bear against the back of peculiarly shaped 
shoes m, which are flanged at the sides and are bent back at one end, 














so that, when the tines are forced back, the shoe may still havea 
perfect elastic bearing against the spring, whereby the tine bar will 
be brought back to its normal position immediately the force or 
pressure on the tines is removed. The springs /, /, are fixed at the 
points 2, 2, to arms j, in advance of the tine bars, against which 
they are intended to act, and the tail of each spring is made to 
extend beneath and bear against one of the other springs, which 
will be sustained and strengthened thereby. It will be seen, on 
referring to Fig. 2, that, in place of arranging the tines in lines con- 
taining several tines in a row, as is now the case, one or more tines 
may be fixed on short bars arranged in diagonal rows, so that, when 
the tine barrels are set in motion, only one or two tines will be 
brought into operation at atime. It will be understood that as the 
machine travels over the ground, and the running wheels are thereb 
caused to rotate, the stud axle with the toothed driving wheel will 
also be caused to rotate, and if the pinions e, e, are in gear with the 
driving wheels d, d, the tine barrels will be set in motion. When the 
machine is to be transported from one locality to another along the 
road, the pinions e, e, must be thrown out of gear with the driving 
power or the intermediate reversing wheel. ‘This is effected by means 
of the racks n, n!, and pinion o (Fig. 1), which latter is mounted on 
a stud fixed to some convenient part of the frame, and is actuated 
by means of a suitable handle or winch, not shown in the engraving. 
Upon setting the pinion o in motion in the direction of the arrow, the 
rack n will be pushed in and will move the pinion e laterally, and at 
the same time the rack nm; will be drawn out, and by means of the 
long rod nz will pull back the other pinion e at the opposite end of 
the machine. The two pinions will thus be thrown out of gear with 
the driving power, and the wheels d, d, will then rotate without 
actuating the other working parts. Fig. 4 is a sectional view of the 
intermediate or reversing pinion of a haymaking machine, showing 
the mode of lubricating it. As the use of and mode of applying 
these pinions in haymaking machines is well known, it is not 
thought necessary to show it. oe the pinion; qg is a conical box, 
which forms the spindle on which the pinion rotates, and being 
hollow and provided with a lid, it is capable of receiving a good 
supply of lubricating material, which, as it is required, will re 
out of a hole made in the box, and will lubricate the outside of the 
spindle. 





BUSHELL’S AGRICULTURAL MACHINE, 


Tue object of this invention, of the five Messrs. Bushells, Great 





Snoring, near Fakenham, is to dress and completely finish all kinds 
of grain or seed at one time ready for market, and to deposit it in 





sacks sorta to its reception according to the various samples 
produced. 


Fig. 1 is a side view of the machine, having the side of the casing 
removed to show the working parts, and Fig. 2 a side view of the 
opposite side of the machine. 

At the upper end of the machine is placed a hopper a into which is 
thrown the grain to be dressed, beneath which is a revolving feed 
roller 6; this allows the grain to pass at the desired speed into a 
riddle C, from thence down the slope board d, and into the hopper e, 
or, if barley, then first into a hummeller ~ The grain on passing 
from the riddle C is blown by means of the circular fan g and the 
chaff is thus driven away. The grain on entering the hopper e is 
taken up by elevators h, placed on an endless band and working over 
rollers, the lower one of which is fixed on to the end of the hummeller 
as shown. On its reaching the upper roller the grain then falls over 
into another riddle i, where it is again blown, and thence down an 
inclined sieve j on to a slope board, when on passing down into the 
hopper beneath it is again blown, which separates the tail or off 
corn, the best sample passing through the spout & (Fig. 1) into the 
sack attached to the weighing apparatus, 








At Fig. 2 will be seen two spouts 7 and h, through the first of 
which fall the seeds, cockle, &c., and through the other tbe cosh or 
wheat not chaled. The method of driving the various parts of this 
machine will be readily understood by referring to the engraving, 
motion being imparted in the first instance by horse, steam, or other 
convenient power. 

At Fig. 1 will be seen a sheet-iron casing m placed around the fan 

having openings at intervals as shown, for the emission of the 
fiast caused by the revolution of the fan; at each of these > 
is placed a movable board as shown, for the purpose of cutting off the 
wind from the riddles when desired, or graduating it according to 
the required supply. 





AGER’S CULTIVATING APPARATUS. 


Tue improvements patented by Dr. Ager, of Aylsham, relate to 
means or apparatus for operating upon, to break up land. In connec- 
tion with a series of prongs or teeth, applied in rings and adapted to 
penetrate, and thereby break up the surface of the land, he employs 
revolving discs adapted to cut into the soil in front of the prongs; 
also to the application of other stationary cutters placed between the 
rings of prongs or teeth, so as further to cut the surface of the land 
and facilitate the separation of the lumps of earth ; and also to the 
application of clearing plates by the sides of the prongs, or between 
the respective rings, and extending from about underneath the centre 
of motion of the rings of prongs backwards, in order to facilitate the 
clearing of the earth from such prongs. 
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a is one of the two front, and } one of the two hinder bearing 
wheels. These turn upon axes c,c, carried and connected together 
by the frame d; e shows one of the rings carrying the prongs or 
teeth el, and of these rings e there are several placed side by side 
upon the axle 7, and so as to admit of their turning freely in the 
bearings g carried by the frame A; i shows one of a series of discs 
placed side by side on the axle i!, carried by the projection Ai of the 
frame h. The object of these discs i is to cut into and open the 
ground in front of the teeth e, in order that those teeth may more 
readily enter the earth; j is one of a series of stationary knives or 
cutters supported by bearings h2 from the frame / between the 
respective rings of teeth e!, in order further to aid, as stated, in 
cutting up the surface of the land, and facilitate the separation of the 
lumps of earth ; & is one of a series of clearing plates placed between 
the respective rings of teeth el to clear the earth from such pro 
or teeth as they rise from the ground. In order to regulate the 
depth of action of the instruments e', i, and j, as well as to facilitate 
the removal of them altogether from the surface of the soil during 
transport from one place to another, a rack / is applied to each end of 
the frame d, and to the axis m, carried by the frame A, pinions m1 
taking into the teeth of the racks /. Each axis m has also affixed 
upon it another pinion m?, the teeth of which are taken into by a 
screw wheel n upon the axis 0, which is capable of turning in bear- 
ings h4, carried by the frame A, and it has affixed to the hinder end 
of it a handle p, by which the desired motion thereto, for the raising 
or lowering of the parts, is obtained. 








Souru Kensincron Mussum.—During the week ending 8th 
December, 1860, the visitors have been as follows:—On Monday, 


Tuesd. d Saturday, free days, 2,094; on Monday and Tuesday, 
erie 2 ‘On the > sod students’ days — to the 


free evenings, 2,129. 
ublic 6d.) 880 ; one students’ evening, Wednesday, 
348. From the opening of the museum, 1,777,899. 


Total, 











Dec. 14, 1860. 





THE ENGINEER. 


885 








BURSTALL’S BRICK-MAKING MACHINERY. 
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Tuis invention by Mr. Thomas Burstall, of Southall, relates to an 
improvement on the machine for manufacturing bricks and tiles 
from clay alone, or mixed with other materials, patented the 5th 
March, 1857. 

The improved machine is shown by the accompanying engravings, 
in which Fig. 1 is a longitudinal section, and Fig. 2 is an end view, 
with dies and plungers in section; the same letters of reference are 
used for similar parts in both views, and are also the same as in the 
patent named. 

The machine consists of two strong frames A, A, to which are 
fixed two dies B, B, B, of the shape of the length and breadth of 
the brick C; in the dies are plungers D, D, fitting easily therein ; 
these plungers are acted upon by steam pressure through the 
medium of the piston E, the piston rod F, the connecting links G, 
the lever H, ma the antifriction rollers I, 1. The frames A, A, 
carry a shaft L with an eccentric M fixed thereon, which gives 
motion to two plungers N, N, by means of the connecting rod O; on 
the shaft L is fixed two spur wheels P, P, which are geared into 
and are worked by two spur pinions Q, fixed on a shaft RK, working 
in bearings in the frames A, A, the other end of the shaft (shown 
broken off) being carried to any required length to work in a bear- 
ing fixed to a wall; on the shaft R is also fixed a pulley S, which 
is driven by a belt T from any motive power; on the shaft R is also 
fixed a spur pinion , geared into and working a spur wheel 
m fixed to a shaft v. This shaft works in bearings in the 
frames A, A, and on it are fixed two cams W; these cams 
are for working the rocking standards X, by means of the 
rollers y, y, and giving motion to the feed box a by means 
of two connecting rods z, bringing the feed box under the 
hoppers 5, b, the bottom of the feed box being over the top of the 
dies B, B; on the shaft v is also fixed a cam ec for lifting the brick 
out of the die by acting on the plungers D, D, through the medium 
of the rollers d, the lever e, and the connecting links f, f; on the 
other end of the frames A, A, is fixed a cylinder, and steam is 
admitted thereto by a slide valve, such as is used in the high-pres- 
sure steam engine. It is to be particularly observed the eccentric 
shaft L must make exactly two revolutions for one revolution of the 
cam shaft v. , 

The operation of the machine is as follows :—On the belt T being 
put in motion in the direction of the arrows, the shaft R, is turned, 
and the pinions Q, drives the wheels P, P, and at the same time the 
pinion n drives the wheel 7; these wheels respectively drive the 
shafts L and v; the hoppers b, b, being filled with pulverised 
material, it falls into the feed box a, which is brought over the dies 
B, B, by the cam W; the cam c¢ then allows the plungers D, D, to 
fall; the material is deposited in the dies, and the feed box returned 
under the hopper for another charge; in the meantime the shaft L 
revolving with eccentric thereon, brings down the plungers N, N, 
presses the pulverised material lightly into contact, and the shaft L 
still continuing to revolve until the plungers N, N, are again in the 
dies B, B; the steam is let on the piston E, and the upper pressure 
is given by the ag D, D, which is met by the downward pres- 
sure from the top plungers N, N, and the brick is completed; the 
machinery continuing in motion, the eccentric M begins to lift, the 
brick is partially raised by the steam pressure, and is lifted flush 
with the top of the die B, B, by the cam c, and pushed off by the 
feed box a when again brought forward by the cam W; as soon as 
the cam c begins to act, the steam is let on above the piston, which 
brings down the beam to make room for the plungers D, D, to fall 
clear; these plungers are prevented falling on the beam by a check 
strap working over a roller, the other end being connected to a set 
screw and hand nut for regulating the fall of the plungers D, D; 
between the nut and the strap is placed an elastic medium, such as 
prepared india-rubber, to make the whole elastic. 
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ENGINE FOR COMMON ROADS. 


Tas engine was designed and erected by Messrs. Louch and 
Measenger, at their workshop, Swindon, and has been running for 
the last two years with perfect succes’. 

It has a vertical boiler placed slightly raking, and is constructed 
on the multitubular superheating plan, being supplied with water by 
a feed apparatus (described in Tok Encrnerr of October 19). 

The engines work directly to the crank-shaft, having cylinders of 
3} in. diameter, and 5 in. stroke. The driving-wheels are 3 ft. 6 in. 
diameter, and the leading 2 ft. The steering is effected by a quick 
thread-screw. The water-tanks are both behind and in front of the 
boiler, and contain forty gallons, the tank behind forming the seat 
for the driver. The machine complete for a journey weighs about 
8 cwt., the engines working up to about 3-horse power, with a pres- 
sure of 120 lb. per square inch. 

The boiler, being slightly inclined, very considerably augments its 
generative powers by exposing a slanting heating surface, and was 
adopted by the makers in preference to the horizontal plan, on 
account of the small space it pies; and in ding or d d 
ing gradients its water-level is never materially disturbed, and 
consequently the danger of getting the fire-box dry is obviated. 

The screw steering apparatus can be used with very great nicety, 
and was fully proved on one occasion, when, in commencing the 
descent of a very steep hill, about half a mile long, one ofthe brake- 
blocks gave way, and the other, not being sufficient to control it, 





the rapidly accelerating motion soon caused the machine to travel } 
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with tremendous velocity; yet, although the road was considerably 
circuitous, it was steered safely to the bottom. 

Its speed on a level is fifteen miles per hour, and on a 
road would rise to eighteen, working up an incline of | in 
rate of six miles per hour. 

This engine, on account of its extreme lightness when compared 
with its power (which, for a road engine, is a most essential 
feature), has been pronounced by one of the most experienced en- 
gineers on the Great Western Railway to be one of the best yet 
turned out. 
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Its direct acting engines are certainly an important feature, and 
the inventors think they have not hitherto been fairly tested on the 
high roads. ‘The same boiler is capable of imparting the same 
power to the driving-wheels, whether on the indirect-acting system, 
through a train of cog-wheels, or when the engines work directly to 
the crank-shaft. In the former the power is obtained by small 
cylinders, working at a high speed; in the latter by a proportionatel 
larger cylinder, working at the speed of the driving-wheels ; in bot 
cases the same quantity of steam would be used, and the same 
power obtained, therefore they think simplicity and slow speed of 
engines preferable to the complicated indirect-acting road engine. 








DeatH IN THE Toy-sHop.—If those women who have been 
accustomed to provide for their offspring by the summary and un- 
cleanly use of a lethal weapon had only been aware of the ease with 
which they might have accomplished their purpose through kind- 
ness, they would have avoided the di able risk of being sus- 
pended by the neck—a contingency which, it must be confessed, is 
rather remote in the present day. It is not, however, in the interest 
of these members of society that we feel it our duty to point out the 
manner in which an act of kindness may be productive of deadly 
results, but as a warning to those who would wish to avoid seeing 
their offspring come to an untimely end. A few days since a sudden 
and heavy rain drove us for shelter into the Lowther Arcade, and while 
there we amused ourselves fur a time by watching the children turn 
over the toys displayed, embarrassed in their choice of an object by 
the very extent of the choice offered. We could not help remarking 
the extreme brilliancy of the green paint with which some of them 
were decorated, and the idea at once occurred to us that arsenite of 
copper might count for something in this. We bought three or four 
toys embellished with this colour, and, on reaching our laboratory, 
subjected them to analysis, the result of which proved that arsenic, 
in the form of arsenite of copper, was there present in so large a 
proportion as to render it a most dangerous risk to place such play- 
things in the hands of children. We believe it to be a well-known 
fact that the brighter the colour the greater the tendency of infants 
to subject it to the test of taste; and as the paint in question was at 
once removable on the application of water and a little gentle 
friction, there would have m no obstacle to the full gratification 
of this juvenile propensity. Having detected this p colouring 
pigment, which bears the innocently-sounding name of “ Scheele’s 
green,” in the paint which covered these toys, we may safely assume 
that its use is general; for there was no perceptible difference 
between these and those we saw at other shops. Boweven, we in- 
tend to make some further researches to set this point at rest. The 
discovery we have made is of grave importance, and we would 
earnestly advise all who are responsible for taking proper care of 
the health of children to banish all painted toys from the nursery. 
It may not be easy to point to cases where such playthings have 
been known to cause death, but we cannot doubt that they have 
frequently been the cause of serious illness, and possibly may have 
been the unsuspected ruin of many constitutions.—Chemical News. 





WHIPPLE’S CALORIC ENGINES. 


Tris invention, communicated to Mr. Johnson by Mr. M. A. 
Whipple, of Boston, U.S., relates to a peculiar construction and 
arrangement of caloric or hot-air engine, and consists of the following 
combination and arrangement of the various working parts: —The 
main cylinder is composed of cast-iron, and has an intermediate 
portion of its length made of thinner metal than the rest, by which 
the heat in the upper part of the cylinder is considerably reduced. 
The piston consists of a hollow cylinder of copper packed at its 
upper end, and connected by its rod to a cross-head working in 
slotted guides bolted to the upper end of the cylinder. A pair of 
brackets, also fitted on to the top of the cylinder, servejo carry a 
rocking shaft, which is provided with a lever arm, such lever being 
cemented by a short link to the cross-head, so that the vertical or 
up-and-down motion of the cross-head will communicate a rocking 
motion to the shaft. This shaft carries a second lever-arm, which is 
connected by a rod to a crank on the main shaft, carried in brackets 
bolted to the side of the cylinder, and provided with a fly wheel. his 
shaft is provided with suitable appliances for working the piston of an 
air-pump through the agency of lever arms and a rocking shaft, and 
also for working the escape or exhaust air- Valve, through the interven- 
tion of a cam and vibrating lever. The pump forces the air under the 
grate, and through the fire, which is carried on suitable bars at the 
bottom end of the cylinder. A self-acting fuel feeder is provided, worked 
from one of the lever arms on the first-mentioned rocking shaft, and 
80 arranged as to supply only a small amount of fuel at a time, but 
this at regular intervals, the attendant being merely required to keep 
the fuel hopper supplied. A convenient safety valve is applied to 
the cylinder, acted upon by a spring or weight, and a spy-hole 
covered with glass is also provided for the purpose of inspecting the 
state of the fire without the pening the fire-door, 
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A represents the main working cylinder, composed of cast-iron, but 
having an intermediate part B of much thinner material inserted 
about its middle, and secured to the upper and lower portions of the 
cylinder bolts a passed through the flanges b, 6, formed on the inter- 
mediate part B, and upon the junction edges of the upper and lower 
portions of the cylinder. In the interior of this cylinder, which is 
parallel throughout, works freely a piston C, which is packed at its 
upper only, that being the coolest portion. ‘This piston is made of 
copper, and is hollow, being enclosed or covered in at the top and 
bottom, and is capable of descending to within, say, 6 in. of the fuel 
in the grate. This piston works freely, secured to a piston rod D, on 
the af end of which is secured the cross-head E, working 
vertically in the upright guides F. Bolted to the top of the main 
cylinder G is a rocker shaft working in bearings in the brackets H, 
also bolted to the top of the cylinder. This shaft carries a lever 
arm I, connected at its free end by a short link K to the cross-head 
E. A second lever arm or rocker bar L is also fixed on to the end of 
the rocker shaft G, and this lever L is connected to the crank M va 
the main working shaft N by the connecting rod O. One crank 
only is shown in the engraving ; if preferred, two such cranks, with 
their connections, ma employed, placed one on each side of the 
engine. The main shaft N works in bearings, carried by a pair of 
brackets P bolted to the side of the lower portion of the working 
cylinder, and is provided with a fly wheel Q. K is a cam (shown in 
dotted lines), also fitted on to the shaft N; this cam actuates the 
bent lever S, working on a fixed centre at T. To the free end of the 
lever is i the spindle U, which is attached to a blow-off or 
escape valve contained within the box or chamber V. A spring W, 
and regulating screw and hand wheel Y, serve to adjust the position 
of the blow off or escape valve. Z is a pulley, also carried by the 
main shaft, and serving to actuate the piston C of the air-pump 4d, 
through the link E and lever arm f, a number of holes being made 
in the lever /, so that, by connecting the upper end of the link e to 
one or other of these holes the stroke of the air-pump piston may be 
varied at pleasure. The lower end of the link e is connected by a 
pin joint to the face or side of the pulley Z, so that, as the pulley 
rotates, a vertical movement will be imparted to the lever /, which 
transmits its motion to the piston c of the air- pump through the rocker 
shaft g, carried in the brackets h on the top of the air-pump and lever 
arm i connected to the rod & of the piston ; 7 is a cold air-valve (shown 
in dotted lines), and m is a valve box ont paste which conducts the 
cold air forced outwards by the descent of the piston ¢ into the ash- 
pit; » and o represent respectively the ash-pit and fire-doors, which 
are ae tightly closed by the cross-bars p and screws q; r is a catch 
for holding the end of the cross-bar of the fire-dvor in its place, the 
opposite end of such bar being hinged at S, and turned back when 
the door is to be os t is a spyhole, to facilitate the inspection of 
the fire, without the necessity for opening the fire-door; u are the 
grate bars, and v is the feeding tube through which the fuel is 
supplied to the fire. At the top of this tube is fitted a hopper w, and 
below this hopper is a feeding cup 2, carried by the transverse spindle y. 
This spindle een with a ratchet wheel 2, which is actuated by 
a pall 1 on the feeding lever 2; the free end of this lever is worked 
by the link 3, which 4 connected to the lever arm L, hereinbefore 
referred to. By this ment, at each stroke of the levers L and 
2 the cup z will be ually turned, and eventually inverted, 
thereby discharging its contents down the feeding tube v into the 








fire. 4 is the a or exhaust pipe, and 5 is a safety valve or 
pressure regulator, kept closed by the blade spring 6. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents, 


MULTITUBULAR BOILERS. 


Srr,—I have several times noticed letters in the columns of THe 
Enoixeer respecting the proper length of making the tubes of 
multitubular boilers, to ensure the greatest amount of heating 
surface, without being incumbered by any more expensive and 
weighty metal than can be utilised; as also a great many others 
about-<¢he most effective means of burning coals in locomotive 
engines. ; ens: 

Thave recently had an opportunity of proving the practical limit 
to which tube surface can be extended; I will, therefore, after 
describing what is really required of a steam boiler furnace to 
properly burn Newcastle coal, state the particulars of my experi- 
ments, endeavour to explain the causes by which the limit is 
regulated, and point out the means of effecting the more perfect com- 
bustion of coal. . ; 

When coals are thrown into the furnace of a steam boiler, the 
sudden heat detaches a number of loose particles of carbon, and 
liberates a portion of hydrogen, the draught through the fire raises 
these atoms of carbon, accompanied by the hydrogen, to the upper 
part of the furnace, in the direction of the flue or tubes—the seme 
effect is also produced when the fire is stoked. To employ this 
valuable rush of carbon and hydrogen, by converting them into 
flame, four things are absolutely necessary, otherwise the hydregen 
will escape, robbing the fire of eight times its own weight of oxygen, 
taken from the upper part of the furnace, where it is so much 
needed, and the’ carbon will be spread over the interior surface of 
the flue or tubes, forming a non-conductor, or be dispersed from the 
top of the chimney #s black smoke. 

In the first place there must be a sufficient amount of atmos»here 
to supply 2°66 grains of oxygen to euch grain of carbon, and 
75 grains of oxygen to each grain of hydrogen, to enter into 

roper cuemica! union with them to produc? fame and heat There 
f a very general notion that 130 cubic feet of atmosphere is the 
proper quantity for each pound of coal; but this is a great mistake, 
for Neweastle coal contains, upon an averaye, 92 1b. of carbon, and 
6 Ib. of hydrogen, and 92 x 266 = 245 33, and 6 X 7°5 = 45, which, 
together, make 29) 33 to the ewt., or very nearly 2°6 1b. of oxygen 
to each pound of coal ; and to obtain this requires 18 Ib., or 170 cubic 
feet of atmosphere, and, as from 25 per cent. to 75 per cent., 
according to the construction of the furnace goes through or over the 
fire unchanged, 20 1b. weight, or 261 cubic feet of atinosphere, may be 
considered as a fair aver ye for each pound of coal. 

Secondly, there must be sufficient heat at the upper part of the 
furnace, near the entrance of the tubes, to raise the carbon to above 
700 deg. Fah., and the hydrogen to nearly 800 deg. Fab., otherwise 
the carbon will not enter into chemical union with the oxygen, but 
will be carried into the tubes unchanged, and the hydrogen at a less 
temperature, having a much greater aflinity for eight times its own 
weight of oxygen to form steam, than to combine with seven and 
a-half times its own weight of oxygen to produce heat, will also 
escape into the flues and be lo-t. 

Thirdly, there must be sufficient space above and beyond the fire 
to allow of their combining with the oxygen before entering the 
tubes, as there is never enough heat in them for that purpose, 
excepting where there is a powerful artificial driught. 

And, lastly, there must be a ready escape for the heated gases, 
otherwise carbonic oxide is formed, with greater waste of fuel; and 
whenever either of these four requisites is deticient, imperfect com- 
bustion, and the production of b'ack smoke, will be the re<ult. 

To show practically the eflect of these advantages, | have had a 
Cornish mu/citubular boiler made of gin. and fin, plates; it is 
11 fi. long by 5 ft. diameter. It has a furnace 33 in. diameter at the 
front end, by 30 in. diameter at the back end, extending quite through 
the boiler; the tirst 7 ft. of this flue forms the furnace, the 4 ft. 
beyond forms acombustion chamber, having a 9-in. perforated fire- 
brick wall at each end, entirely filling up the transverse section of 
the flue, the 30 in. space between them being filled up with lumps of 
fireclay. The heated gases from the furnace are forced through the 
interstices of this mass by a powerful draught, which soon raises 
the whole to a white heat. At the lower part of the back end of the 
boiler is a large cast-iron cap, connecting the back end of the 
furnace tlue wich twenty-eight 3 in. iron tubes, which pass th.ough 
the entire length of the boiler; the front ends of these tubes are con- 
nected by two cast caps with twenty-two 3-in. tubes, which are 
also taken quite through the length of the boiler, the back ends of 
these last set of tubes are connected by another cast cap at the upper 
part of the back end of the boiler, with two coiled 10 in. copper flues, 


fitted in a tank of the feed water, and communicating with each side | ) J : 
| products of combustion should be retained in the furnace or combus- 


of the case of a 4-tt. rotary exhausting fan, fitted in the ceutre of 
the tank, between the copper flues. 

By this arrangement the heated gases from the furnace pass 
through the 4 ft. of combustion chamber into the large cap behind, 
then through 11 ft. of 3 in. tubes into the two caps in front, again 
through 11 ft. more of 3 in. tubes into the top cap behind, and from 
this cap through 15 ft. of copper flue into the fancase. We have 
here four successive stages by which the extension of the leat from 
the furnace can be readily observed, first, the large cap at 4 ft. ; 
secondly, the two caps in front at 15 ft.; thirdly, the top cap 
behind at 26-ft.; and, lastly, the top of the fancase at 41 ft. from 
the back end of the furnace. Instead of the large cap behind, and 





the furnace, and covering a nesting surface of 600 square feet, 
although in its course it was taken backwards and forwards three 
times through the length: of the boiler, and then three times up and 
down the tank of feedwater, and the water was being evaporated at 
the rate of above 250 gallons per hour, at a pressure of above 60 lb 
The boiler could not be worked any higher, from the extent of the 
leakages among the cocks and joints of the steam and feed pump con- 
nections; and a disagreement occurring among the owners of the 
factory, it has been shut up since. I have therefore been unable to 
make another experiment, but hope to do so shortly. When the 
tubes were examined they were found to be quite free from soot, 
although the boiler had been at work on and off for above four 
months. 

But, from the results I kave described above, it is quite evident 
that the extension of tube-heating surface is in direct proportion to 
the force of the draught; and the limit should be the point at which 
the fuel would be drawn into the tubes before it had been properly 
combined with sufficient oxygen to produce flame and greater heat. 
The fire cguld not be rendered too intense, as the economy from com- 
bustion being more complete, would enable copper to be used, with 
plenty of rod and hollow stays for the furnace flue of Cornish boilers 
as well as for the linings of fire-boxes, and the steam could be worked 
at a higher pressure, which would prevent the water from being so 
frequently raised from off or against the plates by the heat inside 
the furnace. It should also be borne in mind that, by making a 
stean boiler capable of resisting considerably more of internal 
pressure than it is usually worked at by the ordinary pressure gauge, 
the excess of steam caused by inequality of the work, or the fire, 
could be stored up without often reaching the limit at which the 
safety valves were set, and could be expanded at leisure into the 
cylinder; thus avoiding the waste by the escape of such steam, and 
the trouble of slacking the fire—and what is far more frequent, the 
great waste of fucl, and the escape of black smoke, from pushing 
the fire whenever the pressure of steam is too low for the work. And 
the advantage of a sharp draught through a steam boiler farnace is 
not sufliciently known or appreciated. The rapid combustion and 
the great heat obtained from common fuel in a smith’s forge is not 
caused by the quantity of atmosphere that is forced through it, but 
by the intensity with which it is driven through or impinged 
against the burning mass; and a —r draught drawn through a 
Cornish boiler would continually draw back the flame and heat upon 
the tire, and keep them from acting so injuriously upon the roof of 


| the furnace flue, balf to burn the smoke arising from the fuel, and 





the two in front, being outside the ends of the boiler, each series of | 


tubes should communicate with each other, and the furnace flues by 
water space conipartments inside each end, with manhole doors to 
clean out the tubes ; but, in this instance, I thought it advisable to 
allow them to be made outside, as it was the easiest way, and that 
there should be no mistake about the distance, that surface heat 
could be usefully extended by un absolute command of the draught. 
As extra atmosphere was required, it could be supplied to any part 
of the furnace or the combustion chumber, through sixteen 2 in. 
hollow stays at equal distances. ‘This boiler was intended to work 
at very high pressure for chemical purposes, but the flue joints were 
not made so sound as they should have been; it was therefore at 
work for about fifty days before the leakage had ceased. It was 
then emptied and retilled with cold water, the fire made, and the fan 
worked at 200 revolutions per minute, which caused a draug at about 
equal to au ordinary chimney shaft, and it required ten hours to get 
up steam to 40 Ib. pressure to the square inch above acmosphere, and 
then it only evaporated water at the rate of zbout 30 gallons per 
hour. In this trial the large cap was only heated to about 6v0 deg. 
Fah., and the temperature of the two caps in front barely exceeded 
that of the water, showing that the heat from the escaping gases was 
entirely absorbed before extending more than half way through the 
first series of 3 in. tubes. : 

At the next trial, some days afterwards, the boiler was again filled 
with cold water; 60 1b. of coke, 40 1b. of coal, and about 20 Ib. of 
wood, were laid in the furnaces, two shovelfuls of red-hot fuel were 
thrown in, the fan was started, and in a few minutes was got up to 
500 revolutions, In tn minutes from lighting the fire it had been 
charged again, and appeared as though it had been burning for an 
hour, ‘Lhe speed of the fan was increased to 550, at which it was 
maintained until one hour and ten mivutes from its first starting, 
when the stezm had got up to 42 1b. at which it was blowing oit. 
Upon this occasion the large cap was at a red hest, the two caps in 
front at about 400 deg. Fah., and the top cap behind at a little above 
the temperature of the shell of the boiler; and about 100 gallons of 
water per hour was the rate of evaporation. 

‘The fan was then worked at above 900 revolutions per minute, 
when the large cap was made white hot; the two caps in front 
ranged at over GU0 deg. Fah., the top cap behind was above 
400 deg. Fah., and the feedwater in the tank containing the 
case of the fan was heated to 200 deg. Fah., showing that, in this 
case, the heat from the furnace was usefully employed, through tube 
surface, even to the distance of more than 41 ft. from the back end of 





rush through the bridges. They should then be expanded and dif- 
fused through a large surface of tubes, where they would always do 
service, and could not do any harm, And by exhausting the supply 
of atmosphere, through a furnace in this manner, it could be brought 
through pipes from all parts of a factory or steamship, causing 
thorough ventilation without increasing the working expenses; and 
in the latter case the products of combustion could be blown out at 
the screw or into the paddle-boxes, to be mixed with the spray 
instead of through the funnels upon deck. 

I have also a very strong impression that, as we can burn fuel in 
a furnace at less than half the cost of that which we use in our house 
stoves, simply and only because the furnace is maintained at a 
greater heat and has more draught, as those coals which produce the 
most flame are those which contain the most hydrogen. And as 
this gas appears to be mostly derived from moisture contained in the 
coal, if tar water was evaporated under the fire-bars of a thick fur- 
nace tire, which was maintained at a white heat by a powerful arti- 
ticial draught, it would be decomposed while passing through the 
fuel, and be re-combined above the fire, producing flame and great 
heat at very little cost. And if this was not quite sufficient the 
addition of some description of bituminous material, with an electric 
current, would produce the desired etlect; and if this could be done 
the tire-bars would be protected, and 6-in. balls of fire-clay could be 
dispersed among the ‘uel with great advantage. 

A steam jet in the chimney will produce a very good draught, but 
it is an expense without giving any other advantage, and the heat 
remaining in the escaping gases is entirely lost. 1 therefore prefer 
exhausting the products of combustion by a fan fitted in the feed- 
water tank, as very little power is required to drive il when applied 
for this purpose, for the gases come easily and escape readily, the fan 
having merely to give motion to tiem while passing through it; and 
the little cylinder 5 in, diameter by 10 in, stroke used for driving it 
could be bolted on to the boiler and drive the fan spindle direct from 
its fy-whecl; besides which, this engine would pump cold water into 
the tank containing the exhauster, and hot water from it into the 
boiler, keep the boiler more regularly supplied with water than can 
be done conveniently by the usual engine; and as it would work at 
high speed, it would do any other light work in the engine-room. 

But however the draught of a steam-boiler furnace is obtained, it 
should be capable of maintaining a white-heat fire, no part of the 
furnace should be at aless temperature than 800 deg. Fah.; and the 





tion chamber, and, if necessary, passed over heated surfaces, to insure 

their proper chemical union, before they are allowed to enter the 

tubes. J. W. Cuare, C.E. 
2, Surrey-square, Old Kent-road, S.E., Nov. 6, 1860. 





A TELEGRAPH TO AMERICA, 


Sir,—The Bulldog and the Fox have both returned from their 
respective explorations of the north part of the North Atlantic, and 
the results have been made known. 

With reference to these results, it is thought that I may, most 
pardonably, be allowed to remark that they bear out in the most 
complete and sizual manner the views as to telegraphic communica- 
tion with America by Scotland, Iceland, and Greeuland deduced by 
me from careful consideration of the facts involved, and which views 
were so frequently expressed in the columns of your and of other 
journals, and that, too, I beg leave with all humility to say, when I 
was alone in doing so and in condemning the southern route. All 
this I did long before Colonel Shafluer himself made his appearance 
on the stage in the matter now going on, and when, in point of fact, 
that gentleman was announcing his most deliberate opinion that a 
working electric telegraph from Britain to America could not be 
formed, and that wichout making any exception as to any route 
northor south. I have no desire to derog»te from Colonel Shaffner’s 
merits in any respect, in so far as these are well founded; for the 
highest of all duties—and, to truly honourable minds, it is by far the 
most agreeable—is to do justice to all. But the same justice I 
delight in conceding to others | ask for myself; for, humble as my 
influence and position may be in comparison with the Colonel's, and 
unbacked by the money-power as I may be, that forms no reason 
whatever, but the very reverse, why the correctness, clearness, and 
a" of my views should not be recognised and acknowledged. 

f what I have now said should seem to any to be somewhat too 
strongly tinged with egotism, | have then only to remark that your 
and other pages will show the perfect truth of these statements. And 
on this point I would beg leave further to refer to my communica- 
tion inserted in your issue of 10th Avgust last. It is, allow me to 
add, with the greatest reluctance that I trouble you with these per- 
sonal remarks; but self-assertion is sometimes a duty, however 
painful, and | see no reason whatever, after the trouble I have been 
at and the way in which my special views have been thoroughly 
veritied by these explorations, why that trouble and the truth of 
these views should be overlooked on any pretext. 

With reference to the explorations themselves, it may be remarked 
that, in a general point of view, nothing unexpected, nothing 
subversive of the superiority of the northern route, but everything 
confirmatory of it, has been ascertained by their means. But it is 
rather believed that Colonel Shatfner has now seen reason to depart 
from his idea of landing the cable on the extremely inclement, ice- 
bound, eastern shore of Greenland, as forme:ly proposed by him; at 
least, it is stated that explorations were made by the Fox on the 
south shore of Greenland with the view, apparently, of laying the 
cable there. If this course be adopted, then it is simply the 
and most 


adoption of the view propounded by me on this particular 





important point. It is not easy to gather whether he still intends 
that the cable should run along the island of Iceland, as proposed b 
him, the advantage ‘of its doing so never having been shown. It is 
inferred, from what is stated, that Hamilton’s Inlet does not possess 
the advantages for the landing of the cable on the American Con- 
tinent previously claimed for it by the Colonel. Were it not for 
wretched ill-advised concessions existing in the way, like the dog in 
the manger, there is the greatest reason for holding that New- 
foundland would be, in every respect, the best landing-place for the 
American end of the cable, and it ought to be a consideration how 
far the concessions should be allowed to prevent this. 


But, notwithstanding the highly favourable result of the explora- 
tions, it is of no use whatever to take up a song of rejoicing, and to 
prophesy smooth things, when we have no conclusive grounds for 
doing so. Comparatively short as the distances are from point to 
point—comparatively shallow as the water is in the deepest places— 
yet the distances are too long and the water too deep to warrant us 
in believing that cables laid as before would work beyond a few 
weeks or months. All our practical experience, hitherto, goes to 
prove that cables so laid oh not work. Capitalists would, there- 
fore, be most unwise if they were to venture their money on a specu- 
lation so hazardous as matters stand. It is not by shutting our eyes 
to the difficulties already most inetiectively encountered, and which 
yet remain, in all their strength, to be overcome, that we will sur- 
mount them. Our knowledge must first be extended in every direc- 
tion, and, if possible, a new and better course be thus devised. It is 
hoped, therefore—but not with any confidence, considering how such 
things are mismanaged—that the exploring ships had instructions to 
take particular note of the currents on the surface of the ocean, 
and to find out, as well as they could, how far down such currents 
extend, and the probable depth of the largest icebergs seen on the 
route traversed by tiem. If these things were not attended to, then, 
in all ceages the results of their explorations will yet be seen to 
have n deficient in the most important respect of all, in not 
enabling us to arrive at a conclusion as to the places where cables 
ought to be laid in the ovean, beginning with the surface and ending 
with the bottom. When once we have acquired full knowledge of 
all the various elements involved in marine telegraphy in the north 
part of the North Atlantic—namely, surface-motion, currents, ice, 
and distances, as well as the depths and the nature of the bottom— 
we shall then be in a better position to solve the problem of a telegraph 
from Britain to America on a thoroughly scientitic basis; but until 
this is accomplished, it is very doubtful if it be justifiable to ask 
capitalists to advance money to construct a telegraph not so based ; 
and if capitalists should advance money under such circumstances, 
they must blame their own folly if they lose it; and Government 
itself has no right to interfere to lay the cable, or to help to do so, 
while our knowledge of the elements involvedi n constructing it is so 
defective. Sufficient capital has been already sunk by the blind, 
over-weeningly contident, unscientific course of procedure adopted 
with regard to the Valentia line. The laying of a cable to America 
is a great work, and must be gone about with deliberation, the 
fullest command of knowledge, and all the power that that confers. 
All else is quackery. H. K. 

Edinburgh, 5th December, 1860. 

[Without entering into the question of surface or bottom cables, 
we may certainly state that our correspondent was among the first, 
if not the first, to propose to the world the adoption of the northern 
route for the telegraphic cable between Great Britain and America, 
and the columns of several of our past volumes will sufficiently 
vindicate the position to which he has now, very justifiably and 
properly, laid claim.—Ep, E.] 





STREET RAILWAYS, 


Sir,—As tramways through the City form now thé topie of the 
jon. I beg to offer with your permission a few remarks on this sub- 

ect. 

Although the promoters of the scheme assure us that the rails, as 
laid down in Birkenhead and other places, offer no obstruction to the 
general trailic, there are still those who maintain that carriages can 
cross the rails with great trouble only, and even talk of the im- 
possibility of doing so at an acute angle; and it seems to be 
difficult to dispel that belief as long as the present form of rails is 
adhered to. 

In any case there will be always some difficulty for any 
carriage to leave the rails to let the tram carriages pass, or for the 
latter themselves to leave their track in case of emergency, accident, 
&c. But it would be very unreasonable to abandon a system of so 
beneficial a character as street railways, for the only reason that 
the rails form some sort of obstruction to the general traffic. It 
appears to me a great deal better to adopt another description of 
rail, which, whilst keeping the tram-carriages and other vehicles 
running upon them safely guided, would offer no obstruction to 
leaving or crossing the rails if it were actually wished to do so. 

1 propose, therefore, to make the rails in question of a slightly 
concave form in cross section, eight inches to ten inches wide and 
three quarters of an inch to one inch deep in centre, as may be 
thought best suited for the purpose. The surface to be diagonally 
ribbed to give hold to horses’ feet. They might be cast in lengths 
of any convenient size, and bedded in concrete on chairs without 
any other fastening. The pavement would have to join them 
closely, offering no obstruction whatever to the general traffic. I 
would lay two railways of this sort in each street where they are 
intended to be put down, close together in narrow streets, but leav- 
ing space for one carriage or more to pass between them, wherever 
this could be done. 

As every carriage could with the greatest ease leave the rails or 
pass from one to the other, there woul be not the slightest difficulty 
to their good working even in streets as narrow as Cheapside or 
Flect-street. 

It might appear at first sight that carriages would not be well 
guided in their course by these rails; but admitting that the direction 
of the tractive force is parallel to the rails, and knowing how little 
we want to keep even a railway train in place whilst dashing along 
a curve with its tremendous speed and weight, we shall soon be re- 
assured about this point. 

I shail not now enter into any more details about the subject, but 
hope that these lines may elicit the opinion about it of some abler 
pen than mine. 

In conclusion, I beg to thank you for your kindness in giving in- 
sertion to the above. %. &. 

Woburn-place, December 10th, 1860. 





THE INDICATOR, 


Sm,—The sketch in your previous number of two indicators ar- 
ranged to mark their diagrams on a stationary card will not meet 
my view of the case. In such a case the diagrams would be identi- 
cally alike. Without troubling you to make another diagram I beg 
to suggest: let the indicator with the necessary card be attached 
to the end of the piston rod, having a hole drilled down its centre in 
communication with the steam, &c., on the lower side of the piston. 

f “V. P.” will accept this suggestion, I will proceed to answer his 
queries to the best of my ability, although I cannot help thinking 
that “ one ounce of fact is worth a ton of theory.” 

No. 1. “* Will there be any difference between the two diagrams,” 
the one stationary and the other in motion ? 

Answer.—'he stationary indicator fixed on the cylinder cover will 
exhihit the greatest pressure. 

No. 2. “ Why so?” Because, in the words of Tredgold, “at the 
greatest possible velocity an engine has no useful power, and on the 
other hand, if the resistance be equal the pressure of steam, it will 
have no velocity: there must be an intermediate velocity, which is 
the best possible for the engine to work with ; and this velocity is 
twice the square root of the length of the stroke in feet per second.” 

No. 3. “ Prove that the answers to the above are correct.” 

Answer.—As “ V. P.” is tired of steamship performances, let him 
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turn to vol. vi. p. 119 of Tae Excrveer; and he will find an account 
of the Yarmouth pumping engines, when he will perceive that the 
indicator exhibited 70-horse power, while the water raised showed 
only 56 of duty. i 

Answer 2. If the mechanical effect of a pressure of steam is a 
variable quantity, then the present rule of indicated horse-power 
would be correct ; but as long as the second law of motion remains 
an axiom in mechanics, we cannot have a double velocity of piston 
with the same resistance without a double pressure of steam. — 

Allow me now to suggest, that in common justice or fairness 
“V. P.” ought not to refuse me the abundant proofs of the truth of 
my theory furnished by the trials of steamships, but that he ought 
to select some to substantiate his own. He cannot possibly assert 
they were expressly manufactured to prove the truth of the pro- 
portionality of forces to their mechanical effects—my theory advocated 
in your columns :— 

erhaps “V. P.” will give me an answer to the following pro- 
osition :— : 
Let an indicator be fixed on the closed end of a cylinder of infinite 
length, with an infinite supply of steam, and assume that the indi- 
cator shows a pressure of 15 1b. on the square inch, and that the 
velocity of that pressure of steam when unretarded has been found 
to be 1,000 ft. per second. 

Now, will “V. P.” assert that the 15 1b. pressure shown by the 
indicator on the end of the cylin‘er, multiplied by the 1,000 ft. velo- 
city, is the measure of the mechanical effect produced? I say no— 
according to Tredgold the useful work would be nil. The same rule 
will hold good if we employ matter or a column of water. 

December 10th, 1860. RoBERT ARMSTRONG. 


STEAMSHIP PROPULSION. 

Srr,—On further consideration I find that so much of the resist- 
ance in vessels propelled according to present methods arises from 
the velocity at which the run is leaving the water (equal to say wv) 
that it is of the highest importance to reduce v as much as possible. 

1. By making the run much longer than at present. — : 

2. By imparting the motion in the water necessarily resulting 
from the reaction of the propeller as nearly as possible in the direc- 
tion of v. 

To attain this object I either put additional propellers, having 
the direction of their paddle-floats or screw-blades when at their 
lowest point, more nearly parallel to the direction of the vessel than 
the line of the bow on that side, or I so alter the position an¢ incli- 
nation of the floats or blades of the first propeller, that the same 
result may be obtained. si : 

When these requirements are fully understood, it is impossible to 
refrain from wonder at the beauttfid insaner in which they are ful- 
filled, both in the case of birds and in that of fishes. 

For with birds we tind that the wing nearly closes upon the whole 
run, while with fishes we see exemplified, in the shark for instance, 
the great length of run, the large fins near the head to do the work 
of my first propeller, and the smaller fins at two points in the ran, 
being calculated for the same work as the other propellers proposed. 

I need not say that I feel this to be a strong conirmation of my 
views, and only re; that our mechanical.means do not allow of a 
nearer approximation to the same form of propeller. : 

I shall try to obtain a mimic fin for my propellers, neither the 
screw nor the paddle with inclined floats (being only a screw acting 
in a direction at right angles to the vessel) being free from the evils 
incident to rotary motion ; but of course, till such a result is obtain- 
able, we must put up with what we have. J.C. 





BREECH-LOADING CANNON. 


Sir,—As you have, in your valuable journal, published much 
concerning breech-loading cannon, I venture to send you the follow- 
ing plan, which 1 sent in 1857 to the Ordnance Select Committee. It 
lay under consideration at Woolwich before I had heard of the 
principle of Whitworth’s hexagonal rifling, or seen any details 
of his cannon. : } 

I merely say this to show that mine is an original plan which, 
otherwise, might be doubted. 

a 





The gun is composed of five or more tubes of wrought-iron, each 
tube being successively heated and shrunk on the last. The breech 
ends of these tubes are then welded into a solid breech under a steam 
hammer. The innermost wrought-iron tube is bored out slightly 
taper to receive the steel lining tube B, which is circular in outer 


natural to suppose, saturated with water, which is also known to be 
an indifferent conductor of electricitv—the sudden and intense 
repulsive power of the free caloric (electricity) would exert its force 
on the internal surface of the boiler, and thus, as I conceive, cause the 
explosion. 

Experiments on a small scale might be easily instituted by those 
who have the means and materials at command, by making small 
boilers of iron, which had been long in use and oxidised, as well as 
with new iron, and having safety-valves to indicate any desired 
pressure, and then submit the boilers—charged with hydrogen gas 
alone, or partly wlth water, through the safety-valve when the boiler 
would be hot—to an intense degree of heat, and the results tabulated. 

Could not the bottoms of boilers be made of copper instead of 
iron? And thereby would not great danger be avoided and a great 
saying of fuel effected? Wo. STeevENsON. 

Derby, 10th Novemter, 1860. 





THE EARTH’S CENTRAL HEAT 


Srr,—Perhaps I may be excused for again begging the insertion 
of a few other remarks respecting the earth's central heat, not so 
much with a view to answer Mr. Steevenson’s objections as to 
support the theory, that no ponderable body can, the earth not 
excepted, contain more than a definite or limited amount of heat. 

We may not, in all cases, and under all conditivns, be able to 
specify the exact quantity of heat each molecule or mass of matter 
may contain; but an approximate deduction may be arrived at, 
sufficient to warrant us in concluding that such a supposed inference 
is agen satisfactory. 

The earth, then, according to the most eminent astronomers and 
geologists, has had a calorific origin; and, as such, must have been 
regulated in its arrangement by the laws of heat and gravity ; the 
latter chiefly exercising a negetative influence in compressing to a 
limited extent. Where the former had radiated, soliditication would be 
the result of this com»ression—or the body had parted with all its 
heat, more than was necessary to maintain it in its chemical condi- 
tion. This, then, is free heat, and appears of a purely repulsive action ; 
its intensity being in inverse proportion to the square of the distance 
from the centre of influence. But this centre of influence is supposed 
to be identical in position to the centre of gravity. Now, this 
position appears absurd and untenable, whether the earth be 
centrally fluid or gaseously hollow. If it be a liquid, and perfectly 
contined, the pressure exerted in one part would be equally felt in 
every other, so that we should have a perfectly uniform tiuid of 
equal temperature and density; but if, on the other hand, it should 
be hollow and denser, spherically, in some particular rezion of the 
earth corresponding to that of the centre of gravity, still it would 
not follow that this densest part is the hottest, but rather the 
reverse; for density or compression does not create heat, but 
dissipates it; snd it would contain considerably less heat than the 
same matter would in its uncompressed condition. 





But, if the esrth have a central molten mass, its temperature | 


must be of a comparatively low intensity, or no solidification of its 
surface could have taken place. To take an instance;:—Sunpore we get 
a spherical shell and fill it with molten iron; if the shell be rather 
thin it immediately becomes red hot, and afterwards gradually 
darkens. If we were now to break it, we should tind a portion of 
the inside still molten, but in a cooling process from radiation. 
But let us suppose, vow, that this molten iron contained heat of 
gre.ter intensity, that was sufficient to keep the iron in a fluid state, 
it could not remain in the liquid iron, but would, in a short time, 
reduce the shell to the same condition. For heat of liquidity 
increases in radiatory and expansive power, and permeates with 
greater rapidity, in proportion to the augmented temperature of the 
conducting medium. 

And to suppoze a fluid in a higher state of incandescence than 
necessary to that condition, permanently in contact with a body ina 
solid form, is unreasonable, and physically impossible. 

And to assume that pressure is the cause of this superheated mass, 
is equivalent to asserting that the specific gravity of a body is 
increased by heating, which is untrue; in fact, gravitation increases 
radiation, but does not produce heat. 

Percussion does not cause heat, it is only a means of rendering 
that sensible which before was laten*. Tue evolution of sensible 
heat, by hammering, is only temporary, and is produced by reducing 
the volume of metal, when every succeeding stroke of the hammer 
produces less and less heat, until the most violent hammering cannot 
elevate its temperature. 

The heat of fiiction is produced slightly by pressure, but chiefly 
by bustion or chemical combination. We have bad here, in Man- 
chester, a most serious proof of what friction can do, in the destruc- 
tion of Mr. Birley’s cotton mill; the shaft had not been oiled, and 
violent friction ensued, with scintillation, occasioned by the oxygen 
of the air uniting with the iron of the shaft producing in oxide of 
iron, bearing no analogy to the power of gravity. 

It is a familiar fact that a greater amount of heat can be given to 
a volume of vapour, when confined, than it could contain in a free 
state. But no instance can be given where the confined vapour has 
b hotter than the melting point of the case in which it was 








sectional hexagonally bored. The Lengstengng arrang t is 
shown at E, which is a cylindrical plug, larger in diameter than the 
bore, and driven into the bore, or withdrawn into the chamber F, by 
a quick-threaded screw G, worked by alever H. The plug E has 
an inclined face on its upper end for the purpose of locking the plug 
into its seat. ) ; 
The explosion of the charge will thus keep the plug gas-tight in 
its seat, without the screw threads being strained, because the screw 
is fitted loosely. As half of the chamber F is bolted on to the gun, 
it will be seen that the breech can be easily repaired, if necessary, 
and also that the steel hexagonal rifled tube can be removed, and 
replaced by another when worn. Tuos, E. Merritt. 
Rochester, December 4th, 1860. 





BOILER EXPLOSIONS. 

Srr,—I have read with much interest the letter of “ Alpha” on 
the steam boiler explosion, which he alluded to in last Saturday’s 
ENGINEER. 

I am more than ever confirmed in my opinion that the real cause 
of the explosion was owing to the decomposition of the water. As the 
boiler had been cleansed but a short time before the explosion, the 
hot iron was more free to attract the oxygen of the water than if it 


contained. 

Mr. Steevenson admits that condensation is evidently a cooling 
process. ‘ But suppose,” he says, “ the same respective amounts of 
condensation were to take place, and the heat retained, is it not clear 
that the temperature would be raised in the direct ratio of the con- 
densation?” Yes, it is very clear, if it were possible. But no 
condensation could take place if the heat were retained. Contradic- 
tions cannot be valid. 

He also says, “That the degrees of heat for any particular 
distance below the surface may be approximately calculated and 
mathematically demonstrated on the mechanical principles of 
varying forces.” If he can demonstrate, approximation is super- 
fluous; and if an approximation only can be obtained, demonstration 
is impossible. 

With respect to a falling body through an orifice of the earth’s 
diameter, 1 may say that a body, moving under such conditions, 
could not go beyond the point to which it was carried. In the con- 
sideration .of this question it will be better to give it a more 
philosophical form of expression, and, to say a body moving, instead 
of falling. For, in reference to the power of gravity, the term 
moving up is quite as suitable as falling down to the centre of 
gravity. Mechanical as well as physical science will be greatly 

debted to Mr. Steevenson if he will ** demonstrate from the laws of 





had been covered with a coat of rust. This is natural gh to be 
conceived; and I know it to be so from the effects of experiments 
which I have made with clean and rusty hot iron ladles, by inducing 
water in such ladles to assume the spheroidal form. I have also 
tried the experiment by pouring a little water into red-hot earthen- 
ware vessels, but found the water to be immediately evaporated 
into steam. I do not deny that the water would have assumed the 
spheroidal form had such vessels been heated to a very intense 
degree. Itis well known that water, either in the state of water or 
in that of steam, becomes decomposed when in contact with hot iron, 
even when it is under a red d of heat. Now, suppose the iron 
plates in contact with the fire been in use a considerable time, 
and had become oxidised internally, is it not easy to conceive that 
when the boiler became charged with hydrogen gas under the 
indicated pressure—the pressure alone certainly to be far 
from dangerous—that the hydrogen gas—which would by the pres- 
sure be naturally mixed with the water—would instantaneously, at 
a certain temperature of the red-hot oxidised iron, combine with the 
oxygen of the metal, and re-form water ? 

n such a case, it appears to me evident that the caloric held in 
solution by the hydrogen gas, as well as that held in solution by the 
oxide of iron, which, combined with the gas, would be instantaneously 
set free and assume its electrical functions, when its repulsive power 
would become intense. 

It is well known that electricity will not pass through metals— 
for in that case it would have to be first converted into heat in pass- 
ing through the pores—but acts merely on their surfaces. The 

iety-valve of the boiler alluded to having been closed—and it ig 





mechanical philosophy ” the contrary of this position. 
Salford, December 8th, 1860. ‘HOMAS ALMGILL. 
P.S.—Will you please to correct a mistake in the first paragraph 
oat last letter. It is, “ Mercury melis at 90 deg. ;” it should be— 
‘ eg.” 





PROCURING ICE IN INDIA BY MECHANICAL MEANS. 


S1r,—It occurred to me while residing in India, a few years ago, 
that ice could be manufactured by a simple and inexpensive ap- 
pliance on board the steamers traversing the Indian Ocean and other 
tropical seas, and in sufficient quantity to meet the requirements of 
the larder, passengers, and crew. 

I would pro employing a circular vessel or vessels of cast- 
iron, about 2 ft. diameter, and 8 in. or 9 in. deep, having a bottom 
and movable top, formed with considerable convexity, and strongly 
feathered to resist the atmospheric pressure—the joints to be faced 
on a turning lathe, and scraped to a — and a connection 
formed with the condenser of the steam engine by a small wrought- 
iron or copper pipe, about }-in. bore, in order to obtain a partial void 
in the above-described vessels or receivers. 

The water intended to assume the solid form to be placed in 
shallow vessels of thin unglazed porous eathenware, resting on 
metallic stands, at a height of 3 in. or 4 in. from the bottom of the 
receivers—the bottom of the receiver to be strewed with a layer of 
about 2 in. thick of well dried oatmeal or wheaten bran, or some 
other simple mechanical absorbent, to imbibe the moisture arising 


from the water—the side of the receiver to be fitted with a stop- 
ock for admitting air when necessary. and the cover furn’shed with 
ve or six pinch screws, for releasing it from the receiver before 
Femoving the ice, and which includes all the requisites of this simple 
apparatus, 
may state that the water to be transformed into ice could be 

obtained from the steam in the engine boilers, and condensed in the 
usual apparatus for supplying fresh water for the use of the ship. 
And I may here remark that, by manufacturing ice on board the ship, 
dispenses with the cumbrous glaciere, situated bang up in the peak 
of the ship, and weighing, when filled with ice, upwards of twenty 
tons, which I may mention does not improve the valuable quality 
of liveliness, 0 imperative in fast modern steamers constructed wit! 
tine entrance lines. 

It has also occurred to me that if the ceiling of the port and star- 
board sleeping cabins were furnished with two copper pipes, of, say, 
8 in. diameter, extending from the quarter-galleries forward to the 
engine condensers, and similar pipes from the forward cabins reach- 
ing up also to the engine condensers, and these pipes supplied with a 
small and continuous stream of water direct from the sea (which 
would require no pumping), the evaporation of the water would rob 
away the heat and impart an agreeable coolness to the air descend- 
ing upon the passengers while in bed, and enable them to obtain 
sound and refreshing sleep, a feature much wanted in Indian steamers 
where the temperature of the sleeping cabins even at midnight is 
often 90 deg Fah. scale. J. Skup. 


P.S.—When the water in the pipes above referred to is subjected 
to the influence of a partial vacuum, the evaporation is enormously 
accelerated and its bulk augmented about 1,800 times in passin 
from the liquid to the gaseous form; its specific or constitution 
heat being increased in a similar ratio, and will absorb from the 
nearest medium its normal share of caloric required for its altered 
constitution. 

And | may here remark that the above phenomenon clearly 
explains the reason why steam in its natural state expanded four or 
five times either in a simple or compound engine without a steam 
jacket gives practical results differing widely from what theory 
promised. zs 


Woolwich, Decenber 10th, 1860. 





THE ROYAL NAVAL ENGINEERS, 


Srr.—Will you allow me to trespass on your space to say a few 
words to “C. A. N.” and to others who, Tike him, may have felt 
disposed to enter her Majesty's Navy? 

1 am sorry to say there is too much truth in the information he has 
received as to the treatment of engineers. Unfortunately the case 
of the Himalaya is not exceptional, except in so tar as the tyranny 
being resisted: for one such instance brought to light there are 
hundreds passively submitted to What would a moderately 
spirited young engineer think of being compelled to act as “call 
boy” at the engine-room hatch, on going ia and out of harbour? 
Or what would he think of having his * leava ” stopped for a month 
| or two for not seeing the engine-room grativgs * holystoned” at 
| four o'clock in the morning, while the decks are washed? Would 
) “C. A. N.” recommend «a practical examination in calling out 
“Sop her!” “Go ahead!” &e. &c., or would he consider a few 
weeks’ practice at “ holystoning,” a necessary preliminary to enter- 
ing her Majesty's service as an engineer ? 

“C. A. N.” considers that an examination should take place as to 
a candidate's ability to use the hammer and chisel. Would not this 
be quite unneces-ary if proper preciutions were taken at tirst with 
the candidate's testimonials? But is “*C. A. N.” right in declining 
to join such a service? I have had some experience in her 
Majesty's service, and | think he is not. 

lam convinced that the position of engineers will be what they 
make it themselves; and if good men hold aloof who shall blame 
the Admiralty for taking those only whom they can get? The 
gradual introduction of steam into the navy, and the peculiar rise of 
| our class, must not be forgotten. The indifferent character of the 

men whom the authorities have been able to obtain is now the great 
s'umbling-block in the way of their doing that justice to the 
claims of the engineers which the importance of their duties in the 
grandest steam navy which the country now possesses demands, 

“C, ALN.” in the service would do more good towards remedying 
existing evils than he can do out of it; and I should fancy, taking 
his letter as a criterion, that his tongue would be as valuable in that 
direction as his hammer and chisel, although he might thereby be 
classed among the “talkers.” If “*C. A. N.” knew more of the 
navy he would understand that the unfair treatment, of which 
engineers justly complain, arises from their being considered 
“mere workers,” and not talkers. L. 














Croup.—Dr. Aubrun has communicated a new method of treat- 
ment for diphtheria, croup, and other varieties of this dreadful atfec- 
tion, to the Academy of Sciences. We extract the following passa 
trom his paper:—I put from twenty to forty drops of perenloride 
of iron, according to the age and strength of the patient, ino a glass 
of cold water. The patient must take about two teaspoonfuls 
therevf every five minutes while waking, ond every quarter of an 
hour during the time he devotes to rest. Immediately after each 
dose of perchloride a tablespoonful or so of cold milk must be ad- 
ministered. This treatment must be continued with scrupulous regu- 
larity for several days, without even respecting sleep during the first 
three days; os having proved to me that it is not until the 
engof the third day that the adventitious membranes begin to soften 
yand to detach themselves. The solution of perchloride should always 
be administered in a glass or porcelain cup, in order to avoid decom- 
position, which could not fail to occur if the solution were in contact 
with a metal. I likewise forbid all drink and food likely to decom- 
pose the perchloride of iron. In general, during the first three or 
four days, I give nothing else but my solution of perchloride and cold 
milk, According to the patient’ sage and saongth te may take from 
seven to ten glasses of the solution (from 1} to 2 litres), in the 
course of twenty-four hours during the first four or tive days, 
and the same, and sometimes double, the quantity of milk. 
According to the degree of concentration of the solution, the 
above quantity may represent from 140 to 850 drops, or from 
6 to 18 grammes of perchloride.” Dr. Aubrun likewise states 
that he has used perchloride of iron prepared by a peculiar pro- 
cess invented by a M. Adrian, chemist, and which is soon to be 
published. This perchloride is always neutral, and is not liable to 
decomposition, like the perchloride generally sold by the trade. 
According to Dr. Aubrun, the local treatment, that is, cauterising 
and applying other topics to the pharynx, is quite a secondary 
matter, and the most important point is to begin the administration 
of the perchloride internally as soon as possible. Should the malady 
advance very rapidly, tracheot 1 | b necessary, but even 
then the use of the perchloride shoul not be interrupted. Out of 
thirty-nine cases treated during three days each at least, thirty-five 
were cured ; tracheotomy became necessary only in two cases, and in 
these the patients recovered by continuing the use of the perchloride. 

Tae Fire Brick Trape AND THE Frexcu Treary.—In the 
spring of this year a meeting of the various fire brick and clay retort 
manufacturers in Durham and Northumberland was held in the 
Chamber of C ce, in this town, to consider the probable 
effects of the commercial treaty with France on this now large and 
important branch of our local manufactures. Mr. Jos. Cowen, 
chairman of the Tyne Commissioners, was appointed a representa- 
tive of the trade to visit Paris, and lay the case of the fire brick 
makers before the commissioners. He did so, and we are now glad 
to learn, by the publication of the details of the treaty, that all the 
concessions asked for by Mr. Cowen have been grauted, Fire bricks, 
clay retorts, pipes, and all other articles usually made by fire brick 
makers are henceforth to be allowed to enter France entirely free of 
all duty: This will be a great boon to this branch of local industry, 
as hitherto some of the fire clay goods entering France were cha’ 














with a duty of 90 per cent. Now they are free.—Newcastle Chronicle. 
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Tus invention of Mr. John Grantham, of 31, Nicholas-lane, con- 
sists in applying a worm wheel and screw to drive the main shaft on 
which the drum used for moving the chain is applied, in substitution 
of spur wheels heretofore interposed between the first mover and the 
main shaft By such means the necessary power for raising a ship 
or vessel on a slip is obtained in a more simple and advantageous 
manner than heretofore. 


By reference to the annexed engraving the nature of the invention 
will be understood. 

Fig. 1 is a side elevation; Fig. 2, plan; Fig. 3, a section through 
the shafts and wheels that give motion from the first mover to the | 
screw; and Fig. 4, an end view. The same letters refer to the same 
parts in each drawing. 

A, A, are the side frames that support the machine ; B, B, are two 
steam cylinders which give motion to the horizontal shaft C, on 
which are the bevel wheels D and E, which run loose on the shaft; 
between these is the clutch F, so formed as to act on either D or E. 
‘These wheels give motion to the wheels G or H, attached to the up- 
right shaft I, resting on the lower cross frame K. On the shaft I is 
the screw or worm L, which works into the worm wheel M, and this 
gives motion to the shaft Non which is staked the drum wheel O, 
and this gives motion to the pitched chain P, that moves the cradle 
on which ships are placed to be hauled up. On the horizontal shaft 
C is also placed the surging pulley Q. 


The following is the mode of working the machinery :—When the 
vessel is to be drawn up, the clutch F is thrown into connection with 
the wheel D, which is shown to be one-third of the diameter of the 
wheel G into which it works, reducing the speed of the upright shaft 
to one-third that of the horizontal shaft, or is otherwise so propor- 
tioned as to give the desired velocity to the rest of the machine and 
the piteh chain, But in lowering the ship it is sometimes found 
desirable to check it by means of a chain and capstan, or some other 
similar contrivance, a work always attended with danger, but in Mr. 
Grantham’s machine it is done by moving the clutch F into gear 
with the wheel E, thus reversing the upright shaft anc the rest of 
the machinery, at a speed, however, three times as great as ihe 
upward motion. The empty cradle can be raised by a light chain 
working on the surging pulley Q. It will also be seen that the clutch 
F may be so placed that both the wheels D and E will be out of gear, 
and the engines and shaft C may, for a time, ba employed in driving 
other machinery. 





highly interesting communication trom M. Albert Gaudry, whom 

that Lody had sent to Greece on a geological mission. M. Gaudry 

Jast week produced a tibia with its peroneus, and much larger than 

any of those of mastodons or elephants in possession of the Museum 

of the Garden of Plants, its length being nearly 5 ft. Supposing | 
the same proportion to exist between this bone and the rest of the | 
skeleton, as there is between the tibia and body of the mastodon and | 
clephant, the total stature of the animal must have been nearly 14 fc ! | 
‘This tibia, found at Pikermi, has moreover other anatomical | 
peculiarities of little interest to the general reader; we shall, there- | 
fore, only mention that its greatest breadth is about 14 in., and its } 
smallest Sin. M, Gaudry has also found other, bones belonging to 

the same animal, among which there is a rotula, nearly 7 in. long. | 
All these pieces belong to the hinder parts of the animal; among | 
tho-e of the fore parts there is a cubitus, which in its present | 
mutilated state measures about 34 in., but seems to have originally | 
been upwards of 40 in. M. Gaudry believes that these bones belong | 
to the dinotherium, the most gigantic of all mammiferous animals of | 
the old world, the head of which has been tolerably well described, | 
while its members have hitherto remained unknown, or nearly so. 
In 1855, M, Goudry had found some bones of another gigantic 
ruminant, which he and M. Lartet had denominated the giratte of | 
Duvernoy. But having now found a complete head of this animal | 


New Fosstn Remarys.—The Academy of Sciences has received a 
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in Greece, M. Gaudry thinks it necessary to ascribe it to a new 
genus, which he calls Helladotherium (meaning animal of Greece); 
preserving Duvernoy’s name for the species. ‘lhis animal participates 
of the giraffe, the antelope, and ox. Its head is about 20 in. in 
length; it has no horns, and has six grinders in the upper, and as 
many in the lower jaw. It differs completely, by its other 
characteristics, from all other ruminants hitherto described. 

Street Rartways.—A plan has been contrived and patented by 
a Manchester gentleman (Mr. John Haworth, Old Tratiord). His 
rails have no upward projection, as in the old coal pit tramway; 


| nor have the wheels any flanges, like the wheels of the ordinary 


railway, or of the carriages used on Mr. Train’s principle. The 
rails are level with the road, therefore can be freely passed over by 
wheels of any kind. ‘he carriage or omnibus is kept on the line 
by the introduction (also level with the ground) of a third rail be- 
tween the other two, and this has in the middle of it a narrow 
groove, in which runs a small solid iron or steel wheel, much in the 
manner of the leading wheel of a perambulator. Mr. Haworth has 


caused about 100 yards of these triple rails to be laid down (with | 


the consent of the surveyors) in the middle of the road, near St. 
Thomas's Church, Pendleton. The outer rails are of 3-in. T iron, 
grooved into longitudinal dove-tailed sleepers, of Dantzic timber. 
These longitudinal sleepers are 3 in. broad at the top, 44 in. at the 
bottom, and 7 in. deep. The groove of the sleeper receives a tongue 
of the rail (the down-stroke of the T, so to speak), and this, with 
screws passing through the rails into the wood, at certain distances, 
and the pavement abutting against the sides, keeps the whole quite 
firm, no chairs or cross sleepers being required. ‘Ihe centre rail is a 
small-sized Brunel rail reversed. ‘The groove along the middle of it 
is 9-16ths of an inch in width at the top, 2 in. at the bottom, and 
lin. deep. The perambulating wheel, which works in this, is 9 in. 
in diameter. It is centred in a bar hinged to the fore axle of the 
omnibus, and spurred to it on both sides, so that, as the wheel tra- 
verses the groove, the axle is necessarily at right angles to the 
rails. ‘This hinged bar is suspended from the splinter-bar by a vul- 
canised indiarubber band, which keeps the wheel 4 in. or 5,in. clear of 
the road; and a vertical rod passing through the footboard, and 
acting on the perambulator, enables the driver to depress the wheel 
into the groove of the centre rail with his foot, and without any eflort 


keep it there until he wishes to diverge from the rails, when, by raising | 


his foot, the guide wheel releases itself, and the vehicle is at liberty to 
diverge,n any direction. ig ep tage off the rails at pleasure 
renders it unnecessary (except in the case of very extensive traffic) 
to have a double line, as the single one can be left and then rejoined 
at any point. In _— curves or junctions of streets they may even 
be dispensed with altogether. The Manchester Examiner says :—‘* We 
have had an opportunity, within the last few days, of inspecting 
the specimen portion laid down at Pendleton. As the rails are only 
83 in. in breadth, and level with the road, they are scarcely notice- 
able from the causeway, and are quite free from danger to either 
pedestrians, equestrians, or charioteers. ‘The perambulatory appa- 
ratus can be attached to existing il at comparatively small 
cost, and the gauge of their wheels also adjusted, as they do not 
vary much from one standard. The driver finds no difficulty in 
dropping the perambulator into the groove, and the travelling of 
the "bus is, of course, much smoother—it glides along with the 
utmost steadiness, but the t the vehicle passes otf the rails, 
the usual jolting commences. While the comfort of the public 
would be subserved by the introduction of this kind of street rail- 








way, there would of course be a great saving effected in the wear | 


and tear of the omnibuses; and also in the labour of the horses, two 
being well able to do the work which now requires three. There 
would also be a considerable saving in the paving department, as no 
vehicles are more destructive to the roads than the heavily-laden 
and narrow-wheeled omnibuses. The only restriction to the public, 
so far as we understand, would be that none should use the centre 
rail as a guide, by running anything in the groove without license 
from the patentee, or paying a royalty. 





ill 


ForeiGN AND CoLoniAL Jotrincs.—A statement has appeared as 
to a “thorough fortification” of Corfu being projected.—'here is 
some talk of a horse traction railway in Persia, from Teheran to 
Tauris, to facilitate the means of transport for passengers and mer- 
chandise towards the Black Sea, with extension to Trebizond, or by 
Erivan and Tiflis to Folii— Blackwood of this month declares that, by 
May next, the French will have 600 guns behind floating armour 
plates, ten vessels like La Gloire, and 100 gunboats.—The French 
Minister of Marine has issued an order, directing that all vessels 
constructed for his government are to be built under shelter.—The 
Quebec Vindicator, referring most severely to the “ extravagant 
reckless” management of the Grand Trunk Railway of Canada, 
says:— On one section of the line a large bonus is paid to a steam- 
boat owner, to buy off competition; on another section the road is 
leased out to private parties, who are paid a large premium for 
keeping it open, although it is notorious that they make the road pay 
a handsome profit. The London creditors of the Grand Trun 
Railway may as well undestand, so intimately are the affairs of the 
road bound up with the corruption and malpractices of the Canadian 
governing system, that to repair the one will likely put an end to the 
other; that the severance of the tie which binds the twain will be 
something akin to the granting of a new constitution to Canadians.” 
—The French Government intends to publish the report of the whole 
inquiry relative to the treaty of commerce with England. It will 
consist of seven or eight volumes in folio, and will contain the 
evidence of all the witnesses examined before the Superior Council 
of Commerce. Two of the volumes have already appeared, which 
are devoted to the metal trades. The third is just ready, and will 
give all relating to wool. The others are expected to be issued in 
about two months.—The steamer Danube has arrived at Malta, with 
nearly all the Red Sea Telegraph Company’s staff of tele- 
| graph clerks, who are returning homewards. From this it 
| would appear that the Red Sea Telegraph Company intend 
abandoning the cable for the present. Measures are being 
taken for the immediate completion of the Corfu and Otranto 
section of the Mediterranean Extension ‘Telegraph line —One 
of the first acts of Count Persigny’s administration, it is said, 
will be the completion of the telegraphic wires by which the chief 
towns in each arrondissement will be placed in communication with 
each other, and with the more important centres of population in the 
| empire. Some great works were completed with that object last 
| year, but much still remains to be done. ‘The reduction of the price 
| paid for transmitting telegraphic messages likewise occupies the 
| attention of Count Persigny. Although the original price charged 
| by the government has been reduced, the transmission of telegraphic 
messages is still beyond the reach of the majority of the public. 
The consequence is that the annual produce of the telegraphic 
department is much less than it might be, and the country in general 
is deprived of the advantages which might be derived from this admi- 
rable discovery. Experiments are at present being made with a 
newly-invented electro-telegraphic apparatus which transmits mes- 
sages textually, giving a perfect fuc-simile of the handwriting. The 
reproduction is so faithfully executed by this new apparatus that 
| any description of portrait or drawing may be forwarded with as 
| much facility as a simple message. The Government, however, has 
| not yet detinitely decided on the adoption of this new apparatus.— 
| Indian advices state that the extensive works on the Bombay and 
| Baroda Railway have been suddenly stopped. The reason of this 
| suspension is unknown in India. It will throw a great number of 
men out of employment, and interfere to a large extent with the 
| shipments of iron and railway plant from this country to the East 
| Indies. A deep-water pier has been projected at Bombay, at which 

vessels may load and unload. The capital required is £600,000. 

The undertaking is one of considerable importance to the shipping 

interest.—So great is the American travel on the European continent 
| this season that it is said several of the principal hotels are supported 
| solely by American tourists. At one of the hotels in Florence 
| thirty-six Americans arrived in one day. 
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TO CORRESPONDENTS. 
oo Sor binding the volumes can be had from the publisher, price 2s. 6d. 


*,* We must request those of our correspondents as may desire to be referred to 
makers of machinery, apparatus, &c., to send their names and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
receive inanswer. Such answers, u to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
= will agree with us, should be excluded as much as possible from this 

umn. 


R. B. B—Mr. Siebe, of Denmark-street, Soho, makes ice machines; and, we 
believe, Messrs. Lawvence, of Sandon Works, Liverpool. 

H. E. B.—We will endeavour to give y ou full information next week. 

R. A.—The value of the invention would depend in a great measure upon the 
Sacility offered for carrying it into operation. The safe plan is to patent it, 
and then ask some locomotive engineer to try it, if you have not the means to 
do this, you will have to confide your secret to some one who can, and in 
whom you can put considence. 

J. K. L.—Wedo not understand your dijiculty. Will not a rope and pulley 
raise the weight readily enough ? 

Casimir Luna.—We have never heard of such a prize having been offered. 

W. G. B. (Berlin.)—The account was sent us by a foreign correspondent, and 
we are not able to give you the particulars, but no doubt a note to Professor 
Burci, of Florence, would elicit all the information you desire. 

V. F. (City.)—No. Jt has been used for some time on several of the continental 
lines, and has been tried and often recommended, we believe, in Bugland. 


ASII TIMBER AND HEATING OF CONSERVATORIES. 
(To the Editor of The Engineer.) 

Srr,—I have always understood the ash timber grown on the Trentham 
Estate, Staffordshire, to be superior to most; the oak, very inferior ; the 
soil, a red loam, approaching clay. Will some of your readers iuform me 
where gas has been used to heat hot water for the heating of conservatories ? 

A Constant Reaper. 





FIREWOOD MACHINE. 
(To the Editor of The Engineer.) 

Srr,—Seeing in the columns of your excellent journal of the 39th No- 
vember last a communication from ‘‘S. T.,” in which he expresses a desire 
to obtain a description of a machine for making firewood bundles, I 
beg to say that Iam the possessor of such a machine, and if ‘‘S. T.” will 
write to me at Mr. William’s, No. 22, Change-alley, Lombard street, City, 1 
shall be happy to afford him the information he requires. D. Bars. 

Dec. 10th, 1860. 


PERKIN’S STEAM GUN. 
(70 the Editor of The Bagineer.) 

Sir,—Having, some three years since, noticed a model of Mr. Perkin’s 
steam gun in the establishment of Mr. Alexander Martin, gunmaker and 
fishing tackle manufacturer, 18 and 20, Exchange-square, Glasgow, I pre- 
sume this gentleman can, and will, kindly afford your correspondent ‘‘S. I. A., 
Peckham,” the desired information ee that weapon. 

I think the gun was once described in the JUustrated London News, though 
not, perhaps, in detail, as would probably be desired by your correspondent. 

Dublin, December 11th, 1860. Cc. O. B., C.E. 


EXPANDING MANDRIL. 
(To the Bditor of The Engineer.) 

S1r,—If I read correctly the note of Mr. Jewsbury upon the “ Expanding 
Mandril” in your impression of yesterday, it appears that he gives the date 
of Mr. Prosser’s patent from memory, but refers directly to the ‘ Patent 
Journal” for the date of Mr. Allan’s. Will he oblige by giving both dates 
from the same source, as it seems extraordinary that, within two years, two 
patents should have been granted for the same thing, and that at least one 
of the patentees should have exacted, and obtained royalty during a course 
of thirteen years without any question being raised as to the legal ity of t 


i 
exaction. K. R. U. 
London, Dec. 8th, 1860. 
(To the Editor of The Engineer.) 

S1r,—Being absent from home last week, I neglected answering both as a 
“¢ Birming Reader and Subscriber” the query of your correspondent 
“ Cluther,” relative to the above, which appeared in your issue of 30th ult., 
and would now —_ supplement the reply of your other correspondent Mr. 
Jewsbury, in your last number, by stating that in 1855-56 I was favoured 
with orders to manufacture these tools by the Birmingham Patent Tube 
a who were then the proprietors of Mr. Prosser’s patent for this 
invention. 

The company referred to kept the tools in stock for the convenience of their 
customers, to whom they were only charged at cost price. 

I was unaware of the date of Mr. Prosser’s patent until Mr. Jewsbury had 
stated it; but in the face of the above facts I could not see how any loco- 
motive superintendent could demand royalties for the use of this tool, still 
less so now wheu I learn that the original patent has run out ? 

Birmingham, Dec. 8th, 1860. Apam Drxor, 








SLIDE VALVES. 
(To the Editor of The Bngineer.) 


Sir,—If the following ideas have not before appeared in your paper 
perhaps they will throw some light upon the question of ‘‘ Alpha :”— 





Let A F B F' be the circle uniformly described by crank o F about the 
centre 0; 

And A F and B F' two equal ares: A F part of down stroke commencing 
at A; BF" part of return stroke beginning at B. ™ 

Also, F E and F' E! each perpendicular to AB . . equal (Euc. 1. 26), 

And G (the end of connecting rod F G) be at H when F is at A. r 

Gi on - ) be at H' when F is at B. 

Also, Ha= H'a'=AE=BE, 
and HA =aE=a' E'= H'B=F'G!=FG; all = connecting rod F G 
therefore, G E = G' E! (Eue. 1. 47.) ; 

— a — at 4 

‘Then we have this formule for the motion of G during th ipti 
of A F and B F', viz. :— oes Gps 

HG—H'G! = (GF—J/GF*—F EB) X 2 =2aG. 

For, let the fall H G be considered = H a + a G, of which Ha = A E. 

Ist. Suppose F to slip down from A to E, this will make G fall from 
Htoa=Ha, 

2nd. Suppose F then to slide along E F to F, this will cause G to fall 
from a toG = aG. 

Hence HG => Ha+aG=Ha+(@G@F—GE)=H a + 
(G F—+/ G F2— ¥F E2) (Rue. 1. 47.) (1) 

Again, in return stroke, H' Gl = two parts H! al — al Gl, 

1st. Suppose the rod to push up from H! B to a! El, this will make G 
rise H' a!. 

2nd. Suppose point F of crank (which would after last slip be at E') to 
slide along E' F' to F', this would occasion the fall a! G!, 

Hence H' G' = H'a' — a! G' = H'a'!— (G@ F — G' E!) = H' at — 
(G F—/G Fi— F' b2); (2) 

Since H a = H' a' and Ga=a'G', 
we have from (1, and (2) H G— H'G! = (Ha + a G)—(Ha—aG) 

=z 2eG. 
= GF—-J/GF—- Fr) x2 

Cor. 1. It is evident that if the rod F G be made longer, the difference 
2aG will be less ; for F E remains the same in same circle for the same 
angle whatever is the length of F G. 

Cor. 2. In any given circle 2 a G will be greatest when A F = } of circle. 

Cor, 3, Velocity of G is continually varying. 

Cor. 4. It is piain that the are described in down stroke from A, while 
point G moves a given distance (a), must be less than that described in 
return stroke from B, while G ascends the given distance (a). 

Hence the valve will be more opened (in reference to a given distance (a) 
of point G, the end of rod) in the return stroke. 

Many other results might be deduced from the above. 6 
[Our correspondent will ponies ~ have been compell.d to place h is 


diagram across the column.—Eb. E. 





(To the Editor of The Engineer.) 
S1r,—I have proved that the length of the eccentric rod does not affect 
the cut-off of the steam, investigated a rule for determining the 
amount of lap on the steam side of the valve for any given degree of ex 


It now remains to investigate a rule for determining the length of the 
cecentric rod, the distance being given between the centres of the valve stud 
and the shaft on which the eccentric is fixed, when the slide is in such a 
position that the lap at both ends is equal. 

For the sake of simplicity let the travel of the slide be twice the radius of 
the eccentric, and let the valve stud move in a right line joining the centre 
of the valve stud and that of the shaft on which the eccentric is fixed. 
And, for the purpose of our investigation, let the circlea ¢ f deb re- 
present that in which the centre of the eccentric moves, the points o and i 
the centres of the shaft and valve stud. When the slide is in the above- 
named position, a & a right line passing through those pointsikt = ih = 
dm=an = thesteam lap. Draw cn 6 and / n ¢ at right angles to a k, 
join ¢ h, then ¢h is the length of the eccentric rod. 

For the points } e ¢ and / are clearly the positions of the centre of the 
eccentric when the slide is on the point of opening and shutting, and the 
points h and & are the positions of the valve stud at the same instants, and 
the lines joining ck bk eh and / h are equal; ¢ & is therefore the length of 
the eccentric rod. If we put 

rv = radius of eccentric 
b = steam lap of valve 
d = distance from centres of shaft and stud 
L = length of eccentric rod 
We have the following rule ,/72 —}? + @ = L. 
Example—Let r = 6, b = 34, and d = 72 in., then 
— (62 — 342 + 722) 4 = the length of the eccentric rod 
b = 72165 in. In this example the slide would open one 
port 6 — 35 — 765 = 2°335 in., and the other 6 — 35 + °165 
= 2°655 in. And should it be desired that the steam should 
escape equally in both strokes of the engine, the length of 
the valve faces must differ by nearly "165 x 2 = °33 in. 
And slides are so constructed by at least one eminent 
firm, namely, Messrs. Maudslay, Sons, and Field. 

In reference to the letter of your correspondent ‘‘ H. 
S.,” in the last number of Tue Enernesr, his * diagram” 
clearly shows what would be the effect of making the ports 
to open equally when the eccentric rod is short. By his 
own showing the points ¢ and g are the positions of the 
centre of the eccentric when the slide begins to open. 
Now, if the engine be on the top centre when the slide 
begins to open, it must have passed the bottom centre 
before it will open again a dist corresponding to the 
are tg fore tisa diameter. The slide would thus fail to 
perform its most important function, namely, that of 
admitting the steam at the proper time. 

From what has been said on this subject it appears 
that the i lity tioned depends upon the length of 
the connecting rod. That it cannot be removed while the 
common eccentric and et rod are used, and that 
the amount of loss arising from it can in any particular 
case be determined, ané, consequently, the value of a 
motion that would remove it. 

The inequality mentioned may be expressed mathe- 
matically, thus: Put the difference of the distance 
travelled by the piston while steam is being admitted =d, and the length 
of the connecting rod = L, Then d=/fL. The nature of the function 
expressed by f may, perhaps, be shown by a matt ical correspondent 

Holyhead, 3rd December, 1860. Joun Paton. 

P.S.—A letter appeared in the last number of Tue Eneinerr on the 
subject of slide valves signed ‘‘ A Working Engineer ;” your correspondent 
assumes the position of an authority on the subject—he watches the dis- 
cussion, then pronounces his opinion. 

Such letters are always ible an 
depends upon the previously known j 
authors. 

‘*A Working Engineer” might have shown the saving his motion would 
effect in some particular case, and in what way the eccentric affects the cut 
off of the steam; and withal presume less on your indulgence in the 
matter of space than he has done, by giving opinions of very doubtful 

J. P. 
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MEETINGS NEXT WEEK 
INsTITUTION oF CivIL ENGINEERS.—Duesday, December 18th, at 8 p.m. 


Annual General Meeting. 
Society oF Arts.—Wednesday, December 19th, at 8 p.m., “‘ On the Straw 
Plait Trade,” by Mr. A. J. Tunsley. 
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THE LATE STEAMSHIP CONNAUGHT. 


THE Report made to the Board of Trade on the loss of 
the Connaught by Mr. Traill, and concurred in by the 
Nautical Assessor, Captain Harris, is a document that 
deserves to be deeply considered by engineers and ship- 
builders. It blames nobody, as wond~canagtinn, perhaps, 
the engineers in charge of the ship, who are by implica- 
tion censured ; but we think it states facts from which 
many readers of ours will derive inferences not very 
favourable to some of the persons concerned. A 

It should first be observed, however, that Mr. Traill does 
not satisfy the public mind as to the imperfections which 
the ship is said to have displayed before her fatal voyage. 
We remember very well that the Connaught’s trial trip 
was not notified in the public journals by the usual 
laudatory paragraphs that are flung like spray over the 
press on such occasions. There was an ominous silence, if 
we mistake not, respecting the event. Then came news 
of accident after accident happening to the ship, both 
before and after her first Transatlantic trip, and rumours of 
defects to which many attached serious importance, The 
only part of all this which Mr. Traill notices is the state- 
ment made by the chief officer of the Connaught in his 
recent evidence. ‘This officer asserted that he considered 
her so unsafe that he refused to go to sea in her again, 
The answer given to this is, that the witness did not sup- 
port his statements to the satisfaction of the reporter— 
that his evidence was, in fact, not to be trusted—and that, 
“according to the evidence of Mr. Palmer, the Connaught 
appears to have been built with great care and without 
regard to expense, and to have been altogether seaworthy 
and fit for the purpose for which she was designed.” ‘T’o 
this last statement we cannot attach any great importance, 
however, because Mr. Palmer was the builder of the ship, 
and under no circumstances could he be expected to give 
evidence to a contrary effect. It will be casting no slight 
upon Mr. Palmer if we say that his evidence, under the 
circumstances, can by no means be accepted as a sufficient 
proof of the excellence of the vessel. That he should pro- 














nounce her safe and sound was perfectly natural; that 


he should honestly believe he so is equally natural; 
but that his evidence should be accepted as a sufficient 
proof of the fact by the public is a thing not to be ex- 
— Nor is it strictly true that even Mr, Palmer’s evi- 
ence goes to show the faultlessness of the ship throughout ; 
on the contrary, he himself suggested that the original 
leak, which he supposes to have been the cause of all the 
mischief, arose from the fracture of a pipe which was 
placed where it was likely both to receive injury and to 
escape notice. And the reporter himself, Mr. Traill, also 
remarks, ‘“ that a pipe so liable to injury should not have 
been placed in a situation where its derangement could 
not readily be discovered and remedied.” We are 
not, we repeat, satisfied that the Connaught was “ altoge- 
ther seaworthy and fit for the purpose for which she was 
designed.” She was just one of those ships which we have 
not yet learned to build so strongly and so well as could be 
desired. Her length was nine times her breadth, and, as 
Mr. Traill says, a ship of so great a length, with her en- 
gines placed abaft of the centre of gravity, must be liable 
to great strain in a high head sea, and would require special 
attention to the soundness of her materials, and the 
strength of her frame at those parts where the heavy 
stream must most be felt. “A weak beam, faulty plates, 
or loose riveting there, would be productive of tenfold 
mischief.” It is all very well to follow these reflections 
with the observation that there is no evidence of the Con- 
naught having showed any symptoms of weakness, and 
that “there is every reason to believe that she was in all 
respectsa strong and well-builtship.” But the truth remains 
that the Connaught was launched in April last, and went to 
ruin on the open sea six months afterwards, and this fact 
affords not only a presumption but a proof that she was 
not so“ strong cal ob aele ” throughout as she ought to 
have been. ‘Trace the mischief to any cause you may—to a 
mere “ lead waste-pipe leading from the officers’ water- 
closets,” if you please; the utter destruction of the ship 
has, nevertheless, been accomplished. Moreover, it should 
be observed that this attribution of the loss of the ship to 
the breaking of a lead pipe is simply and solely a “ sug- 
gestion” of Mr. Palmer's. No evidence has, so far as we 
are aware, been adduced with the view of showing that 
this really was the cause of the catastrophe, It is an in- 
genious conjecture, and has been accepted by Mr. Traill as 
“ probable ;” but we should fail in our duty if we omitted 
to warn shipbuilders and engineers against narrowing the 
question down to such a point as this. A perfectly new, 
but very long, steamship sprang a leak, caught fire, and 
went down in the open sea, and no proof that her loss was 
purely accidental has been adduced, The naked fact, we 
contend, stands forth as a monition to us, and should in- 
duce us to consider more earnestly than ever whether sach 
ships are constructed upon sound and reliable principles, 


managed after the leak was discovered. No account was 
taken of the fact that the ship was divided into water- 
tight compartments, and consequently no attempt was 
made to confine the water to a single compartment, and to 
bring all the pumping power possible to bear upon that 
place. But this seems to have resulted from a general 
belief in the unsoundness of the ship, for Mr. Traill says, 
“Tt does not appear to have occurred to any one that the 
increase of water in that particular part indicated some 
local cause ; that it might arise from a defective pipe, or 
outlet of the ship, quite as probably as from the starting 
of a plate or other injury in her frame.” It seems to us 
that the fact of such a consideration, not having occurred 
to any of the persons in charge, itself affords a strong 
presumption that those persons had no great confidence in 
the ship herself. Still, the management was undoubtedly 
bad and reprehensible. There seems, indeed, to have been 
a good deal of mismanagement altogether on board the 
ship. Even the quantity of coal which she was capable of 
carrying seems not to have been known by any of her 
officers, On leaving Galway she was supposed to 
have on board 80 tons more than she could possibly 
carry; and on leaving St. John’s she was supposed to 
have 80 tons more than she really had, in consequence 
of which she was kept in a crank condition when she most 
needed to be stable. “The bottoms of the bunkers of the 
Connaught, two in each wing, were at a level of nearly 
two feet above the water line, and at the time she was 
abandoned there were about 20 tons in each bunker, Had 
these bunkers been emptied into the coal reserves below, 
the ship would have been in better trim, and it would not 
probably have been necessary to have recourse to the ex- 

dients mentioned in order to bring her upright, such as 

lowing off one of the port boilers, filling the starboard 
lifeboats with water, bringing the ship’s head to wind, and 
throwing her out of her course for three or four hours. 
With respect to the blowing off the boiler it is to be 
observed that, besides its utter uselessness for the purpose 
intended, it was an imprudent measure, inasmuch as it 
decreased the stability of the ship, and deprived her of a 
portion of her steam, then much required for pumping out 
the water, and being done without previous communication 
with the master, it proves a want of co-operation much to 
be blamed.” 

But we cannot dwell longer on this subject at present. 
Mr. Traill’s report, which we publish on another page, 
contains several other points of interest; but these will 
themselves strike the attention of our readers, Our desire 
simply is to prevent such an occurrence as the loss of the 
Connaught from passing away unprofitably. Its effect 
should unquestionably be to make us more careful than ever 
in the construction of our large iron steam packets, to 
which not only the property but the lives of thousands of 
our population are every week committed. 


FEED-WATER HEATING. 
[sEconD NoTice. | 
WE indicated a few weeks ago (November 9) that feed- 
water heaters operating by means of the exhaust steam, 
were of two kinds—surface heaters, and heaters by direct 
intermixture; and, having disposed of the former, we 





—- to examine the conditions on which on 
irect intermixture might be most favourably operated, 


We freely admit that the Connaught was very badly © 
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with reference specially to their employment in locomotive 
engines. In the first place, it is apparent that the exhaust 
steam cannot be introduced into direct contact with the 
water, except at or near to atmospheric pressure, the 
steam, on the one part, being freely delivered from the 
exhaust pipes, and the water, on the other part, deli- 
vered freely into the heater, to meet and mix with the 
steam, and to flow from the heater to the feed-pump 
or the tank. It is obvious that if the water be not per- 
mitted to escape with a sufficient degree of freedom, it is 
likely to swamp or choke the blast-pipe ; indeed it must 
unavoidably do so, if supplied in fixed quantity through 
a pump. This leads to ie remark that much depends on 
the elevation of the heating chamber or vessel, with 
respect to the level of the water-tank, in working the ap- 
aratus. There is an advantage in placing it above the 
evel of the highest part of the water-tank, as thus it can- 
not at any time be flooded by water from the tank, and 
remains clear for the passage of the water to be 
heated; but it requires, in such an elevation, the aid 
of a force-pump to raise the water to the heating vessel. 
On the contrary, if the apparatus be placed below the level 
of the water in the tank, the water must, as before, be in- 
troduced in measured quantities into the heating vessel ; or 
the influx may be regulated by means of a ball-cock, regu- 
lated by the level of the water in the heating vessel. It 
appears to be, to a certain extent, a matter of taste and 
convenience with engineers, whether they shall place the 
heating vessel above or below the level of the tank—sup- 
plying it by a force-pump or by gravitation. 

‘here remains, however, an element of some importance 
in the operation of feed-water heaters by intermixture, 
which must be dealt with, and that is the super-atmo- 
spheric pressure of the exhaust steam delivered into the 
heater; for, though we assumed, at the outset of our 





article, that the apparatus operated under or near to atmo- 
spheric pressure, there is, in fact, an excess of pressure— 
small, no doubt, when expressed in pounds per square inch, 
but, nevertheless, sufficiently impressive to make itself felt 
in the heater, and occasionally to interfere with its action. 
When an engine runs at a high speed, the atmosphere of 
the heaters may be maintained at a pressure permanently 
highet than that of the atmosphere ; it, therefore, follows 
that water seeking to enter by gravitation may be baffled by 
the counter-pressure opposed to it, and the influx suspended. 
This result lee been occasionally experienced in practice, 
and as a consequence the feed-pumps have got overheated 
by the steam, and their working deranged. Suppose the 
heater placed under a head-pressure of 3 ft. of water, this 
will represent about 14 lb. pressure per square inch, which 
is not considerable when opposed to the gusts from the ex- 
haust pipe. It is unfortunate that gravitation water heaters 
should be open to such a difficulty, and one of the readiest 
ways, it seems tous, to overcome the difficulty, is to intro- 
duce the steam and the water together in such a manner as 
to induce a suctional action, so that the very impulsive 
force of the entering steam may be made serviceable in 





drawing, or at least in not opposing, the water in entering 
the heater, instead of rebutting it as it enters. This 
condition has, for instance, been provided in Mr. 
Clark’s water heater, illustrated in a recent number. 
In this heater, the exhaust steam is directed from the 
water-entrance towards the water-exit, and the arrange- 
ment, therefore, fulfils the two purposes of, first, — 
a partial vacuum above the steam-nozzle, into whic 
space the water is encouraged to enter; second, pro- 
jecting the heated water at a considerable velocity into the 
eed pipe going to the feed pump. Thus, we believe, two 
important results are arrived at: the certainty of influx of 
the water to be heated, and the certainty of the action of 
the hot water pumps. With — to the second condition, 
it is to be remarked, in explanation, that feed pumps 
working in very hot water have generally been a source 
of annoyance, by reason of the spontaneous generation of 
steam from the water in the chambers of the pumps, which 
occupies the space designed to form the vacuum, and, of 
course, reduces the promptitude of, indeed, in some cases 
entirely suspending, the action, From this difficulty the 
impulsive action of Mr. Clark’s heater appears to save it, 
as there can be little doubt that where the water is im- 
pelled to follow the plunger of the pump with sufficient 
promptitude to enable it closely to occupy the {incipient 
vacuum as it is formed, the rise of steam from the heater is 
prevented. In high-speed locomotive engines, even more 
than in stationary engines, the benefit of certainty of 
action on the part of hot-water feed-pumps is experienced. 
The favourable impulsive action of steam in the feed 
pipes thus pointed out, is experienced by engineers when, 
in order to stimulate the feed-pumps when they are 
from any causes out of the fang, they turn on the 
steam direct from the boilers through the “ heating-cock” 
and pipe, which is ordinarily connected to one or both of 
the feed-pipes. They very well know that when they 
suddenly turn on the steam into the feed-pipes, they fre- 
quently succeed in fanging the pumps, and it is manifest 
that the jerking impulse thus given to the feed-water, and 
transmitted hydrostatically to the water in the chamber of 
the feed-pump—independently of the steady pressure of 





the steam—is the cause of the revival of the pump by dis- 
sipating obstructions, or by enabling the water to follow 
up the plunger with greater celerity. We need scarcely 
revert, we imagine, to the marvellous action of Giffard’s | 
injector, which we have already discussed at some length, 
in corroboration of the importance of the impulsive prin- 
ciple of action, with which we find a jet of steam from a 
boiler pressed to 27 1b. per square inch actually forcing the | 
water into another boiler pressed to 52 1b. per inch. We | 
sincerely desire, with our last week’s correspondent | 
“E. L.,” that the advantages of the injector may be re- 
tained without losing any portion of the benefit of heating 
the feed-water. 
THE CONSTRUCTION OF CANNON, 
THE dissatisfaction which has been felt by so many, and 


for so long, in reference to the construction of cannon for 
the army and navy, is increasing daily. The sum of 





£2,000,000 granted by Parliament for the manufacture of 


Armstrong guns, seems to be fast disappearing, and 
et our stock of rifled ordnance increases but very slowly. 
Vhen Parliament meets in February next it will find the 

country, we fear, not very much better furnished with 

cannon than when it last suspended its labours. 

Let us look at this question fully and fairly ; first, with 
reference to the Armstrong gun and its manufacture, and 
then with reference to other kinds of ordnance. Without 
entering into any details, it may fairly be alleged that 
much public money has been expended in the carrying out 
of abortive experiments under the superintendence of Sir 
William Armstrong. No one can visit Woolwich Arsenal, 
and make a proper use of his eyes, without obtaining 
ocular proof of this. Whether the fact be justifiable or 
not, it is indubitable, and must be frankly accepted 
if we are to discuss the matter honestly. Again, 
our stock of Armstrong guns is in reality very 
small as yet. We shall not presume to say precisely 
how many we possess ; but when the number was publicl 
stated, on a recent occasion, to be very small indeed, Sir 
William did not contradict the figures put forth, although 
he objected to the estimated price which they were sapposed 
to cost. At the same time he admitted that, up to that 

riod, he had not been successful in producing large guns. 

e should only be deceiving ourselves, therefore, if we 
assumed that we are in possession of Armstrong guns in 
large numbers. Nor is the fewness of the new weapons thus 
far made the only fact that we have to depress us. Recent 
accounts from China are said to detract seriously from the 
estimate of the gun which Mr. Bowlby gave in the columns 
of the Times. A contemporary states, in a very prominent 
way, that the artillery officers who have gone through the 
campaign with the guns and ammunition, have discovered 
grievous defects in them, They allege that the fuzes sent 
out were largely injured; that some of the guns blew away 
their vent plugs, or breech-pieces, at the first round, 
in presence of the enemy; and that the leaden coating 
of the projectile frequently separates from the iron 
body “as soon as it leaves the piece; in consequence 
of which our outlying riflemen are exposed to danger, 
and the ranges of the pieces are made very variable. 
How much truth there may be in these statements, 
or to what extent the failures mentioned have been found 
to occur, we are not prepared to say. But that there 


| is some truth in them, we have little doubt; that there is 


much we are disposed to fear, for a gentleman who has 
seen the Armstrong gun fired at home, very many times, 
assures us that he never yet saw practice with it take place 
without being accompanied by an accident or miscarriage 
of some kind. And the China guns, it should be remem- 
bered, are all small—12-pounders only; so that, if these 
fail, we can have but little confidence left in the system. 

Turning now to guns of other kinds, we find that 
failure is not common to all #fled ordnance. Mr. Clay, of 
the Mersey Works, Liverpool, has had a 12-pounder rifled 
cannon in town during the last week, we are informed, and 
has offered to supply the Government with any number 
they may please at £55 each, he guaranteeing their effi- 
ciency and soundness for a considerable period. Sir 
William Armstrong admits, we believe, that his guns of 
like calibre are costing much more than £100; so that we 
are not, at any rate, getting our guns as cheaply as we 
might, even if we neglect altogether the “ wastes ” which 
are visible at Woolwich. Nor does Mr. Clay stand alone. 
Mr. Whitworth, as is well known, ‘has produced rifled 
cannon of great merit ; and Mr. Lynall Thomas has fired 
projectiles, weighing more than 14 cwt., over about six 
miles of range, and from a gun which presents no diffi- 
culties in respect either of manufacture or of cost. 

With these and other like facts staring us in the face, it 
is not surprising that the public are uneasy under the pre- 
sent state of things. That they are so is evidenced in many 
ways. The latest proof of the fact is to be found in the 
circumstance that the Zimes is beginning to insert letters 
of complaint with great prominence in its columns, On 
Wednesday last a “ Practical Man” wrote a very serious 
letter upon the subject, alleging that while we are told of 
foreign ships afloat not se | protected with armour plates 
but also mounted with rifled cannon, we have not so much 
as made an attempt to adopt or experiment upon, much less 
determined what kind of gun is best suited for the work 
our sailors may any moment be called upon to perform. 
And this is no doubt correct. The Government have done 
nothing—apart from Sir William Armstrong’s all but 
fruitless experiments—towards furnishing heavy rifled 
cannon for our navy. Our precious gold is being expended 
by thousands, and our still more precious time by years, and 
yet not only do we still lag behind the French in this 
race of rifled cannon, but we have in fact not yet made 
even a start forward. Some of our old guns have, 
as the correspondent just quoted observes, been rifled 
for experiment, by several inventors and a general 
impression prevails that, because under questionable 
trials they failed, cast guns will not bear rifling; 
but these guns, as he truly observes, failed in consequence 
of the peculiar kind of rifling adopted, and they were at the 
same time condemned, rather from a want of knowledge as 
to the kind of rifling necessary, than from any want of 
strength in the gun to bear all the rifling required to 
make them available for superior service at sea. “ At a 


very moderate cost,” he says, “every gun in the service | 


might be rifled to admit of the use of long shot and shell, 
or round shot with twice as great effect as at Bomarsund 
or Kinburn, without risk of failure; and from what hes 


been lately done with cast-iron guns in Prussia, as well as | 


in England, no time should be lost in fully establishing the 


simplest and safest mode of rifling all our serviceable cast- | 


iron and brass ordnance.” Whatever error or exaggera- 


| tion these words may contain, it is certain that they, in 


the main, represent the views of many thoughtful men 
who are intimately acquainted with the state of this 


cannon question, and it is equally certain that, at the late ) 


discussion at the Institution of Civil Engineers, several 
experienced men expressed their firm assurance that our 
ordinary cast guus might be converted into efficient rifled 


cannon. 
The financial side of this question, to {which we have 


occasionally made allusion, is by no means easy to review, 
because, in so far as the Government is concerned, we are 
kept absolutely in the dark as to the expenditure of our 
money at Woolwich and Elswick. The stray scraps of in- 
formation which occasionally find their way into the pages 
of the press, however, are, as we have previously inti- 
mated, in the highest degree discouraging ; and the gentle- 
man from whose letter we have already quoted gives us 
no satisfaction on this head, but, on the contrary, confirms 
our worst apprehensions. “Sir William Armstrong,” 
he says, “has already discontinued the complete build- 
ing-up system at first adopted and so strongly advo- 
cated. e now forges the inner tube as well as the 
breech-piece. A well-known firm supplies these breech- 
pieces at a price which proves they could turn out 100- 
pounder rifled guns for £200 each, and give us, if required, 
breech-loaders quite as strong as the forged gun lately fired 
so frequently with 28 lb. of powder, and which sent shot 
of 175 lb. in weight nearly six miles, with such velocity as 
to render it probable that they would pierce 4} in. armour 
plates at more than half that distance. . . Instead of the 
nation possessing, without any outlay for an establishment 
or plant, some hundreds of strong and lasting 100-pounders 
supplied by the Mersey or some other company, and finished 
in the rifling department, at a total cost of £200 each, we 
have not at the present time ten 100-pounders as the result 
of the work done in the Armstrong establishment, raised 
at an enormous cost for the purpose of constructing built-up 
guns, which are now in great part forged by contractors at 
a distance.” These surely are considerations that deserve 
the most serious attention. 

It remains for us to say that, on professional grounds 
also, we are averse to the present proceedings of the Go- 
vernment. The manufacture of cannon has become an 
engineering process, and it should be committed to the engi- 
neering firms of the country to execute. Whatever gun the 
Government may be pleased toadopt can be produced for them 
with efficiency and economy by those great private esta- 
blishments which are building up our national greatness so 
gloriously by their skill and enterprise. Let the inventor 
be rewarded for his invention; but let not the country be 
put to the expense of such establishments as the Armstrong 
gun manufactories, which cost enormous sums of money, 
and turn out very few guns. The manufacture of cannon 
—even of the Armstrong cannon—would be cheerfully 
undertaken, at fair prices, by many firms, and thus the 
whole expense of waste and failure would be saved. There 
are, we are aware, some objections to their manufacture 
under contract ; but such objections sink into insignificance 
in the presence of the ruinous loss, and the dangerous 
delay, that attend the present system. 


THE SEWAGE QUESTION. 

WHEN we think of the materials which make up the con- 
stituents of London Sewage, we may be almost surprised 
that the analytical results shown in our last number do not 
exhibit a greater per centage of foreign matter. The 
Thames receives, for instance, the debris of all the animal, 
vegetable, and mineral substances, from our abodes and from 
our streets, ‘lo say nothing of our kitchen sinks, and our 
water-closets, quantities of soot are washed down at every 
shower, and the decomposed granite-blocks of our 
thoroughfares yields a certain amount of mineral matter. 
Yet, with all this, the mean annual composition of Thames 
water at Chelsea, in solid constituents, is only 67°93 grains 
og gallon, while at Kingston, much higher up, it is 23°49, 

n this analysis 1°16 and 1:05 represent the amount of 
dissolved organic matter at each place respectively, so that 
the element which supplies the means for decay and patre- 
faction is little in excess at the former place. Practically 
we find that, with an average amount of water in the river, 
no very unwholesome effect is produced ; but when a dry 
season has brought the proportion of organic matter to 
double, and perhaps three times the mean annual quantity 
we have mentioned, and simultaneously with this a hot 
season facilitates the process of fermentation, we obtain the 
unpleasant effects, which we all remember, of thesummers of 
1858 and 1859. These, indeed, would not have been observed 
to anything like the same extent if the Thames embank- 
ment which Christopher Wren proposed had taken the place 
of the serious accumulation of black mud which so ac- 
celerates the process of active putrefactive fermentation, and 
supplies so ilarge an amount of offensive matter for assist- 
ing the decomposition going on in the water itself. The 
existence of mineral substances in the latter cannot, in a 
sanitary point of view, be considered as of any importance 
in comparison with the presence of organic matter; but we 
find that the influx of sewage perceptibly raises the pro- 
portion of this class of constituents. 

The quantities of salts, and more especially of common 
salt, are increased, and this might seem at first sight an easy 
method of approximating to the degree of contamination 
with which a river is affected by sewage. Certainly the 
inference drawn from such an analysis might induce a 
tolerably correct estimate when applied to the Trent at 
Nottingham or to the Severn at Worcester, but would obvi- 





ously have no application to a tidal stream which holds 
| sea water in solution to a greater or less extent. Looking 
| at the subject in a practical light it must be seen that the 
contamination of a river arises from the existence of organic 
| matter, dissolved and unsoluble, held in it, and that the 
| existence of mud banks on the river side will increase the 
| decomposition of this organic material, which again will 

make itself evident according to the greater or less propor- 
| tion of water coming down bens the interior. 

Hitherto we have confined ourselves to the condition of 
| the Thames water, into which sewage has been introduced. 
We will now proceed to investigate the composition of the 
sewage itself, with a view to estimating what there is in it, 
either valuable or useful. In one imperiat gallon there 
will be found on an average 102°8 grains, of which 721 are 
mineral, and 30°7 organic matter. The only substances at 
all valaable are nitrogen 6°7, phosphoric acid 1-8, and pot- 
| ash 1-0, whiclt together with the re organic 

matter 30°7, give a total of 40°2. These are Dr. Hoffman’s 
figures, but it is somewhat surprising that nitrogen and 
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phosphoric acid should be included as mineral constituents 
without any reference to their organic origin. If we take 
the above figures we shall find that they represent a money 
value of £6 0s. 3d. per ton, guano being taken at £11. 
The liquid portion of the sewage yields six-sevenths, the 
insoluble only one-seventh, and the mouey value of 100 
tons, supposing all these bodies capable of separation, would 
be in its original condition 17s, 7d., or 2d. per ton ; the value 
of sewage of London may therefore be estimated at some 
£3,800 per diem, or £1,390,000 per annum. But this is 
the value only when you have got it into a practical form 
for delivering to the farmer. To get it in this form will 
probably cost, as we shall hereafter show, something very 
much more than this sum. Before we proceed to this it 
will be interesting to our readers to exhibit the actual com- 
position of some solid sewage matter from Dorset square, 
a place which appears to have been peculiarly rich in this 
respect. 
EE «oss, nee en ee oe 
Valuable Constituents } Phosphoric acid... .. ... .. 4°17 


of Sewage Matter... ) Potash... ... 0... ss eee eee 3 32 
Organic matter... ... .. +. 65°53 
Sulphuric acid... ... «. «. 391 
Carbonic acid ... ... ... .. 12°57 


. » De, a ak ee ee ee 
Comparatively unim- | Magnesia |... se cee ve (OUT 
portant Constituents } Secquioxide of ironandalumina 2°66 
of Sewage Matter... | Chloride of sodium ... ... ... 29°37 
Soluble silica... ... «2 «.. 13°25 

aaa as 


Total ... ... 210°69 


Surely Messrs. Hoffman and Witt, who made the above 
analysis, must have overlooked the value to an agriculturist, 
of a compound offering 15 per cent. of chloride of sodium, 
and have unwittingly consigned to the class of “ unimpor- 
tant constituents” a salt which is of some importance to the 
farmer. 

The authority of Mr. Way, the well-known chemist to 
the Royal Agricultural Society, may well be taken in any 
question of money value; and the following scale by him 
will probably be found the average price over a number of 


years. 
Ammonia ... «os ses see aan ane ne LOG 
Phosphate of lime ... ... {riable a a oe 
PN eee ts oe oe 
Organic matter ... ... 20. coe coo cre ove vee = 
The difference in the price of the phosphates arises from 
the fact that the soluble include a greater amount of phos- 
phoric acid, and exist in a more valuable form for agricul- 
tural purposes. 
100 tons of sewage will, on this basis, present— 
£ s. d. 
eee eee 446 19 10 





7982 tons of ammonia at £56... ...  « 
insoluble phosphate of lime at £7... +817 8 


1260“ 

2631 “ soluble phosphate of lime at £32... ... 84 3 10 
1:0 “© = potetth OE BEE wn. one cc cen vce oe SL OD DO 
80°11 “ organic matterat £1 ... 1. o- «. 80 2 2 


-. 601 3 6 





Value of 100 tons... 1... 0 we oe 





Value per ton ... 2. ove vee one eee 6 COB 
In our next article we shall proceed to show the rela- 
tive values of the soluble and insoluble portions of these 
constituents. 





DEATHS. 

At the house of his son-in-law, 108, West Regent-sireet, Glasgow, on the 
7th instant, Mr. Timothy Burstall, aged 84. Mr. Burstall invented, about 
1828, a locomotive for common roads, of which a workiag model was about 
that date exhibited in Glasgow ; and he was one of three who, in 1829, com- 
peted with George Stephenson for the prize of £500 offered by the directors 
of the Liverpool and Manchester Railway for the first passenger locomotive. 

On the 12th inst., at her residence, Camden-road, London, aged 62, Anne, 
widow of the late Charles Hay, C.E, F.R.S. 








Paper Parcument.—A new process of making this curious sub- 
stance has been patented. Instead of immersing the paper in dilute 
sulp!.uric acid, a concentrated solution of chloride of zinc is employed. 

ACADEMY OF Scrences.—MM. Delaunay and Leverrier renewed 
their conflict at the last sitting. The former gentleman informed 
the Academy that bis silence at the preceding sitting was by no 
means owing to any embarassment caused by the force of his oppo- 
nent’s arguments, but entirely to his resolution not to have any oral 
discussion whatever with M. Leverrier, who was in the habit of not 
faithfully reproducing in the Comptes-Rendus what he had said at the 
sitting. M. Delaunay then proceeded to deny that he had made any 
admission at all at the sitting in question, and repeated his assertion 
that the errors found in M. Leverrier’s numbers might have a very 
great influence on the value of the lunar equality which lay at the 
bottom of the discussion. M. Leverrier, in reply, deplored that a 
member of the Academy should be induced to deny to-day what he 
had admitted yesterday, and that within the hearing of all. He 
(M. Leverrier) had consulted his fellow academicians, in order to 
ascertain beyond a doubt (although he, personally, was quite certain 
of the fact) whether the admission now denied by M. Delauny had 
really been made by him at the last sitting, and they had contirmed 
the fact. Such being the case, M. Leverrier, adopting the opinion of 
his fellow members, considered that henceforth all further discussion 
was impossible.—M. Becquerel read a paper on the temperature of 
the strata of air situated above trees, and at a certain distance from 
them, deduced from upwardsof 3,000 observations, the principal results 
of which he has arranged in tables. The inferior plants which cover 
the ground, possessing, as they do, great absorbent and emissive 
powers, contribute warmth during the day to the strata of air in 
contact with them, and on the contrary absorb their caloric during the 
night ; so that sometimes, in very clear weather, the temperature of 
the inferior strata of air is sometimes seven or eight degrees lower 
than that of the upper strata. M. Becquerel’s experiments tend to 
show that the foliage of trees exercises quite a similar influence on 
the upper layers of the atmosphere; but from the Ist of June to 
the 30th November, the mean temperature of the air every month 
is perceptibly the same in the vicinity of the branches, and at a 
certain distance.—M. Fournet sent in a series of observations of the 
Rhone, taken at the Pont Morand, at Lyons, from 1826 to 1855. 
From these it appears that the danger of inundations by that 
river at Lyons is insignificant in February, May, June, and July, 
and most threatening during the storms of August and the violent 
rains of October, November, and December. The nought or low 
water mark at the scale of the Pont Morand is seldom attained, and 
when it is it occurs at the end of December and in January. 
During the thirty years comprised by these observations the 
waters of the khéne were unusually low in 1834, 1835, 1836, 
1848, and 1854. In 1834 the low water lasted only two days; 
in 1836, ten; and in 1848, twenty-five days; during which the 
waters fall nearly 1 ft. below low-water mark—an extremely rare 
occurrence, 





THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 

2624. Epwarp Boorn and Major Boor, Manchester, “ Improvements in 
machinery or apparatus for finishing cotton, lin n, silk, and other fabrics 
and materials.” — Petition recorded 27th October, 1860. 

2732. EDWARD SaLispury, Preston, Lancashire, *‘ An improved mixture or 
solution to be applied to pickers, picking-Lands, straps, sole leather, and 
such like materials, in order to harden them and render them more lasting.” 
— Petition recorded 6th November, 1860. 

2734. Pavt Watker RenneL, Plumstead, Kent, ‘Improvements in the 
method of, and apparatus for, treating green, semigreen, or undried vege- 
tables or plants, in order to reduce their fibrous portions to a pulp, and 
also in the application of the said pulp, when so made, to the manufacture 
of paper.”—Petition r-corded Tth November, 1860, 

2772. VALENTINE Vavenan Wiitiams, Crosby-row, Walworth-road, Surrey, 
** An improved method of constructing stands for cameras, telese: pes, sut- 
veying and other instruments, parts of which are applicable to other pur- 
poses.” —Petition recorded 13th November, 1860, 

2800. Joun Crooks, Manchester, “Certain improvements in the method or 
means of packing bales of goods or merchandise by means of the hydraulic 

ress. 

2802. ALEXANDER Henry, Edinburgh, Midlothian, N.B., “ Improvements in 
rifled fire-arms.”— Petitions recorded 15th November, 1860, 

2814. Henry Grecory Drews, Chelsea, Middlesex, “ Improvements in pro- 
pelling vessels, and in the apparatus or mechanism for the same.” 

2816. JEAN Baptiste Moureurt, Rue Boucher, Paris, ‘*Improvements in 
fire-arms and ordnance, and in projectiles used therewith.” 

2818. Rupotpa Bopmer, Thavies-inn, Holborn, London, ‘* Improvements in 
machinery or apparatus for folding, and for folding and stitching sheets of 
paper and other material.”—A communication from Dr. Carl Bernhard 
Gruner and Dr. George Adolph Keller, Frauenfeld, Switzerland.—/eti/ions 
recorded 16th November, 1860, 

2830. Tuomas Moreton Jones, Finchley Common, Middlesex, ‘* An im- 
proved apparatus for containing, igniiing, and holding wax taper and 
other matches.” 

2832, Hue MacFaruanr, Glasgow, Lanarkshire, N.B., “‘ Improvements in 
cameras euch as are used by photographers.”—Petitions recorded 17th 
November, 1860. 

2840, WiLLiAM Epwarp Newton, Chancery-lane, London, “* Improved means 
of, and apparatus for, supplying air to the furnace or furnaces, or to the 
fire-rooms of steam vessels by means of the paddle-wheels.”—A communi- 
eation from Louis Brandt, Indianola, Calhoun, Texas.—J’etition recorded 
19th November, 1260, 

2842. RicuiaRD ARCHIBALD BROOMAN, Fleet-street, London, ‘‘ Improvements 
in stoppers for bottles, jars, and other like ariicles, parts of which are 
applicable as fastenings.”—A communication from Louis Alexandre Farjon, 
Paris. — Petition recorded 20th November, 1860. 

2846. Hexry Davies Pocnix, Oakfield House, Salford, Lancashire, “An 
improved material for building and other purposes.” 

2848. Gror@g HENRY CalL, Southampton, ‘* Improvements in the manufac- 
tare of manure.” 

2852. Joun Crosstry, Todmorden, Yorkshire, ‘“ Improvements in means or 
apparatus for moulding iron or other metals.” 

2856. Louis Hermnemann, Broad-street-buildings, London, “ Improved means 
whereby engine drivers and persons in charge of, or attending to, railway 
trains may obtain intelligence or information for increased safety in travel- 
ling.” —Petitions recorded < 1st November, 1360, 

2859. Jonun Henry, Buchanan-street, Glasgow, Lanarkshire, N.B., ‘‘ Im- 
provements in prioting warps, and in apparatus for the same.” 

2860. Tuomas HarMaN KEBLE, Margate, Kent, * Improvements in firc- 
arms.’ 

2861. WILLIAM IHenry Raston, Keele, near Newcastle-under-Lyne, Stafford- 
shire, “‘ Improvements in the manufacture of hydrate of soda.” 

2863. WILLIAM FREDERICK Lovick, Thorpe, near Norwich, Norfolk, “ An 
improved bridle bit, which he terms a check-snaffle-bit, for restraining 
jar or hard-mouthed horses with greater facility than with any 
other bit.” 

2865. Davin AULD, Giasgow, Lanarkshire, N.B., “Improvements in regu- 
ae the pressure ond flow of fluids.”—J’etitions recorded 22nd November, 

860. 


2366. JOHN VENABLES, Burslem, Staffordshire, ‘‘ An improved mode or modes 
of ornamenting the surfaces of earthenware, also applicable to the orna- 
menting of other useful articles.” 

2867. GeorGE Epwarp Derrine, Lockleys, near Welwys, Hertfordshire 
“ Improvements in the permanent ways of railways.” 

2868. JAMES Fruix Carosix, South-street, Finsbury, London, “ Improve- 

ments in treating canetrash.”— A communication from Joseph Frangois 

Hugoulin, Réunion. 

69. Euuiorr Monkuovuse, Caledonian-terrace, Cooks Ground, St. Luke's, 
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1865. ABRAHAM Ripuey, Bridge-street, Blackfriars, London, “ Improve 
ments in the mode and process of treating the waste and refuse of leather, 
and in the mode of treating and operating upon these in order to form a 
new article or fanric ” 

1866. ALBERT Frevertck Haas, Jewin-street, London, ‘‘ Improvements in 
dolls."—A communication from Fischer, Naumann, and Co., Timenau, 
Soxe-Weimar. 

1872. Joun Coorg Happan, Bessborouch-gardens, Pimlico, London, ‘ Im- 
provements in the manufacture of rifled cannon, and of projectiles to be 
discharged from rifled cannon.”—Petitions recorded 2nd August, 1860, 

1874. BENJAMIN AkNoLD, East Greenwich, Rhode Island, U.8., “ Improve- 
ments in machinery for netting.” 

1875. Joun Taugot Pitman, Gracechurch-street, London, “ An improved 
—s rs communication from Messrs. Bourn, Brown, and Chaffee, Rhode 
siand, U.S. 

1877. Epwaro Brureton, Manchester, “ Imp nts i hinery or 
apparatus for combing cotton, wo l, flax, tow, silk, and other fibrous 
materials, and in machinery or apparatus for preparing the same to be 
combed or carded.”—/‘etitions recorded Srd August, 1860, 

1892. James Hunter, Coltness Ironworks, Cambusnethan, Lanarkshire, 
N.B., “‘ Improvements in machinery or apparatus for boring and winding 
for mining purposes.” 

1896. Thomas Wens, Smallwood Manor, Uttoxeter, Staffordshire, “ Improve- 
ments in gates.”"—/'elisions recorded 4th August, 1860, 

1897. WitLiamM Rep@rave, Wood-street, Lambeth, Surrey, “ An improved 

a. undulating —— bust.” — /etition recorded 6th August, 1860. 

903. FrebeRic HUDSON, Blackfriars-road, Surrey, “* Improvements in 
rollers for window blinds,” " 4 spring 

1904. Josera Bonnx, Cluis (Indre), France, ‘Improvements in furnaces 
intended to work iron ore.”— Petitions recorded 7th August, 1860, 

1915. Ricard ARCHIBALD Brooman, Fleet-street, London, ** Improvements 
in apparatus for burning gas in carriages, ships, and other moving struc- 
tures."—A communication from Pierre Hugou, Paris. 

1922, CHARLES FontAYNK FLouNDERS, Liverpool, “An improvement or 
improvements in duplicating photographic impressions, and also for cer- 
tain machinery for the same.” 

1924. ELtison Sairu, Keighley, Yorkshire, ‘‘ Improvements in machine! 
for preparing woo}, cotton, flax, and other fibrous materials for spinning.” 
—Petitions recorded 8th August, 1860, 

1929. Henry Cockky and Francis Coristorugr Cockry, Frome fron 
Foundry, Somerset, “Improvements in driving chaff and root cutters, 
and other agricultural machines.”—/etition recorded 9ih August, 1860, 

1943. Jonn Gites, Cannon-street, London, “ Improvements in steam engines 
and in steam generators.”—/’etition recorded 10th August, 1860, 

1958, THOMAS GREENWOOD, Leeds, Yorkshire, ‘‘ Improvements in the con- 
struction of projectiles.”— Petition recorded 13th August, 1860, 

1980, CHARLES GREEN and WILLIAM Ayssury, Birmingham, “ Improve- 
ments in machinery for manufacturing tubes for tubular steam boilers.”— 
Petition recorded Lith August, 1860, 

2217. Nicovas Rosinsky, near the Triumphal Gate of Moscow, St. Peters- 
burg, Russia, ,“*A new kind of oil for cosmetics, soaps, and other like 
articles for the toilet.”— Petition recorded 13th September, 1860, 

2224. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘* Improvements 
in spparatus for raising or lowering and weighing heavy bodies.”"—A com- 
munication from Louis Vernay, Paris. 

2228. PauL Pautakrp, Castres Tarn, France, ‘‘ An improved apparatus for 
supplying air to persons in water, and in mines, or other places.”—A com- 
munication from Benoit Rouquayrol, Firmy, France.—Petitions recorded 
14th September, 1860. 

2284. Davip Jones, Machen, Newport, Monmouthshire, “An improved 
method of, and apparatus for, raising water and other liquids.” — Petition 
recorded 20th September, 1860, 

2311. Jonn Hows Wai1s, Brooklyn, King’s, New York, U.S., ‘ Improve- 
ments in rocking chairs.” —J'etition recorded 22nd September, 1860. 

2344. Tuomas Brookes and Tuomas ApAms, Birmingham, “ An improve- 
ment or improvements in the manufacture of the joints of brooches and 
other similar dress fastenings.” — Petition recorded 27th September, 1860. 

2524. WitL1AM RAMSELL, Evelyn-street, Deptford, Kent, ‘* Improvements in 
the manufacture of boiler plates, also applicable generally for the resis- 
tance of steam or internal pressure, and in the apparatus or machi 
employed therein.” —Petition recorded 17th October, 1500. 

2658. Tuomas Trips, Princess-square, Kennington, Surrey, ** Improvements 
= ships’ berths, bedsteads, and sofas.”"—J/’etition recorded 30th October, 

860. 

2718. Tomas WessteR RAMMELL, Victoria-street, Westminster, London, 
“Improvements in centrifugal discs revolving in air, water, and other 
fluids, and in the application of motive power by such discs.” 

2730, Grorex Witson, York, “An improved construction of stoppered 
bottle.”"—Petition recorded 6th November, 1860, 

2855. Witiam Cops, WittiAM Groner Warp, and Epwarp Corr, New 
Basford, near Nottingham, “ Impr in | hinery.” 

2857. CuARLES Myrine, Walsall, Staffordshire, “‘ Improvements in the 

facture of covered harness, furniture, buckles, slides, and other 











Chelsea, London, ‘‘ Improvements in the construction and ure, 
and the fixing or fastening, and the mobility, adjustment, and re-adjust- 
ment of circular and polygonal heel-plates for boots, shoes, and clogs.” 

2871. Eowarp Keikny, Gatehead Mill, Greetland, near Halifax, Yorkshire, 
7 npc et yams in covering insulating and preserving telegraphic wires 
and cables.” 

2873. James Anperson, Farringdon-street, London, “ Improvements in pre- 
paring potatoes for boiling or cooking.” 

75. CHARLES Humpurey and Cuartes Humpurey, jun., Wareham, 
Dorset, *‘ Improvements in distilling coal and peat, and bituminous and 
coaly minerals, and in the treatment of the products therefrom.” 

2876. Groner BarTHOLOMEW, Linlithgow, N.B., “ Improvements in boots, 
shoes, clogs, and goloshes.” 

2877. Epwin Izop and Rosext Bexcu, Grocer’s Hall-court, Poultry, London, 
* Improvements in the manufacture of stay cloth.” 

2878. Tuomas GAMBLE and Epwin E.vis, Nottingham, ‘‘ Improvements in 
machinery for produciug looped fabrics.” 

2879. Tuomas Haue, Barnsvury-row, Park-road, Islington, and ARTHUR 
Watt, Canton-street, East India road, London, ‘Improvements in the 
construction and internal arrangement of furnaces, and in the preparation, 
manutacture, and treatment of clays and bricks, and other articles made 
of clay, earthenware, or stone, used for the above and other structures.”— 
Pititions recorded 23rd November, 1860. 

2882. WiLLIAM RENwick Bowvrtcn, St. Andrews, Wakefield, Yorkshire, 
“ Improvements in the purification of coal gas and of coal oils.” 

2884. CurisrorHER RICHARD Norkis PALMER, Southampton, Hampshire, 
** A new portable and improved fixed signal apparatus.” 

2886. Joun Henry Jounson, Lincoln’s-inn-fields, London, “‘ Improvements 
in sewing bi *. ication from Grover and Baker's Sewing 
Machine Company, New York, U.S.—Petition recorded 24th November, 
1860, 








Invention protected for Six Months by the Deposit of a Complete 
Specification. 

2042. CuaRLES STEVENS, Welbeck-street, Cavendish-square, London, “ Im- 
provements in smoke-consuming furnaces.”—A communication from 
Toni Fontenay, Grenoble, France.—Deposited and recorded 30th November, 

860, 


Patents on which the Stamp Duty of £50 has been Paid. 
3005. J: Mes fucnANAN, Liverpool.—Dated 4th December, 1857. 
3007, JEAN Marig Pxeaup, Chancery-lane, Londou.—A communication,— 
Dated 12th December, 1857. 

3020. WituiaM Tuomas HENLEY, St. John-street-road, London.—Dated 5th 
December, 1857. 

3330, JAMES Hanes, Hanwell, Middlesex.—Dated 7th December, 1857, 

3042. Thomas Wittiam WiuLerr, Chancery-laue, London.—Dated 8th 
December, 1857. 

3053. SaMueL Biaorn and Josnva Biaain, Sheffield, Yorkshire.—Dated 10th 
December, 1857. 





Patents on which the Stamp Duty of £100 has been Paid. 
2823. Marrurw ANDREW Muir, Glasgow, Lanarkshire, N.B.—Dated 5th 
December, 1853. 
2839, ALFRED Vincent Newton, Chancery-lane, London.—A communication. 
— Dated 6ih December, 1853. 
2012. JEAN Baptiste PascaL, Lyons, Frence.—Dated 15th December, 1853. 
2834. WiLLIAM Epwarp Gain, Horewood-street, Harewood square, London, 
—Dated 6th December, 1553. 
2837. JULIAN BuRNakb, Regent-street, London.—Dated 6th December, 1853. 





Notices to Proceed. 

1829. Joun Jevxs, Cheyne-walk, Chelsea, London, “ Improvements in the 
manufacture of boots and shoes.”—V/etition recorded 27th July, 1860. 

1843. Louis Rome, Route da Pont de Fer, near Grenoble, France, ‘‘ A ma- 
chine for the fabrication of fishing or other nets.” , 
1846. Witt1am Goven, Birmingham, “‘ An improvement or improvements in 

balancing millstones.” 

1848. Hmron Greaves, Oldham, Lancashire, “ Improvements in hecks or 
mechanism or arrangements used in warping yarns or threads.” —/'et:tions 
recorded 30th July, 1560. 

1854. ApamM Dixon, Kirmingham, ‘‘ Improvements in knife-cleaning ma- 
chines.” 

1859. FREDERICK TrevitHick, Guildford-road, Clapham, Surrey, and RiciarD 
Jones, Botoiph-lane, London, ‘‘ Improvements in meaus or apparatus to 
be used in eflecting the preservation of animal and vegetable substances.” 

1860. Josepm WiLLcocK, Chancery-lane, London, “ Improvements in photo- 

raphic apparatus.”—A communication from Pierre M. % O. Coen Albites 
ue Vivienne, Paris. —Petitions recorded 31st July, 1860, 





similar articles, and in the machinery or apparatus to be employed in such 
manufacture.” —/etitions recorded 21st Nuvember, 1860. 

2369. E.Liorr Monknousr, Caledonian-terrace, Cook’s Ground, St. Luke, 
Chelsea, London, ‘‘ Improvements in the construction and manufacture, 
and the fixing or fastening, and the mobility, adjustment, and re-adjust- 
ment of circular and polygonal heel-plates for boots, shoes, and clogs.”— 
Petition recorded B%rd November, 1860. 

2042. CHARLES STEVENS, Welveck-street, Cavendish-equare, London, “ Im- 
teeny in smoke-consuming farnaces.”— A communication from Toni 

‘ontenay, Grenoble, France.—J/’etition recorded 80th November, 1860, 


And notice is hereby given, that all persons having an interest in o - 
ing any one of such applications are at liberty to leave particulars tn wolline 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued, 





list of Specifications published during the week end 
: ’ 7th December. "9 me 


x , 

1888, 2s. ; 1085, Sd. ; 1086, 3d. ; 1037, 3d. ; 1088, Gd. ; 1080, 38. 2d ; 1000, 
5d. ; 1001, 1s. ; 1092, 3d.; 1003, 5d.; 1004, Gd ; 1095, 1s. ld.; 1006, 8d.; 
1097, 3d. ; 100%, 6d. ; 1099,4d.; 1100, 7d.; LlU1, 7d. ; 1102, 3d. ; 1103, 8d ; 1104, 
3d. ; 1105, Bd, ; 1106, 3d. ; 1107, Gd. ; 1108, Od.; 1110, 3d. ; LIAL, Od. ; 1192, 
Bd, ;'1113, 8d. ; 1114, 8d. ; 1115 7A. ; 1116, Sd. ; 1117, 3d. : L118, 6d. ; 1119, 
Is. 2d. ; 1120, 3d. ; 1121, 5d. ; 1122, 3d. ; 1123, 3d. ; 1124, 3d. ; 1126, Bd. ; 
1338, $58.5 1127, 3d. ; 1128, 10d. ; 1129, 3d. ; 1130, Gd. ; 1131, 3d. ; 1133, Bd. ; 
134, 7d, 





*,* Specifications will be forwarded by Mr. Bennet Woodcroft, Great Seal 
Patent Office, Southampton-buildings, London, on receipt by him of the 
amount of price and postage, Sums exceeding 6s, must be remitted by 
Post-office order, made payable to him at the Post-office, High Holborn. 


ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents, 





Crass 1.—PRIME MOVERS, 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Milis, Gearing, Boilers, Fittings, Se. 
1106. W. E. Newton, Chancery-lane, London, “* Valves and valve gear."—A 
communication, - Dated Lith May, 1500, 

The First part of this invention consists in a valve of the oscillating 
kind, constructed with an opening extending transversely through it, and 
with two opposite faces eccentric to its axis of oscillation, and fitted to a 
double seat of correspondingly eccentric form, aud which contains opposite 
ports or openings, Which are covered and closed by the faces of the 
valve whenever the valve bears upon its seat. This valve, when used in a 
steam engine or other apparatus (in which there is pressure of steam or 
other fluid), is subject when closed to just sufficient pressure to keep it 
tight, but the pressure is perfectly balanced as soon as the valve commences 
to open, and it works entirely without friction between its face and seat, 
This construction of valve may be employed for the induction or eduction 
valves of steam engines, and may also be used as a throttle or stop valve, 
or as a substitute for a cock in many cases, The Second part of the inven- 
tion consists in certain improved mechanism intended to be employed in 
combination with two induction valves constructed and applied according 
to the first part of the invention. The Third part of the juvention consists 
in certain improved mechanism intended to be employed in combination 
with two eduction valves constructed and applied to a steam engine, as 
described. This invention cannot be described in detail without reference 
to the drawings, 

1213. M. A. F. Mennons, Paris, “ Cylinders and pistons of steam and other 
engines.” —A communication. — Dated 17th May, 1860. : 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

1227. N. Cuayron and J. Suvrr~ewonts, Lincoln, “ Portable and traction 
engines.” — Duted 17th May, 13060. t y 

This invention consists in suspending the boiler to the main axle, and 
placing the axle above the centre of the boiler. This arrangement involves 
the necessity of larger travelling wheels, which is a great advantage for 
locomotion, and rendering the application of the power more simple and 
direct.—Not proceeded with. 
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1233. W. Amber, Keighley, “ se to facilitate the consumption of 
smoke in furnices.”—Dated 19th May, 1860. 

This invention relates to the use of tubes or conductors placed above the 
fire-door in communication with the atmosphere, whilst the inner ends open 
over the fuel being consumed, and so as to convey air from the exterior of 
the furnace to mix with the products of combustion, the air being heated in 
its passage through the tubes.—Not proceeded with. 


1243. T. BLAKELEY, Liverpool, ‘‘ Rotatory engines.” —Dated 21st May, 1860. 

This invention relates Se tthes class of rotatory engines in which the main 
shaft is carried through one or both of the ends, or the top or bottom of the 
cylinder, and in which it is also the centre of the piston motion. The 
inside of one or both of the ends or top or bottom of the cylinder is formed 
into a cam, in which move friction rollers, or other contrivance fastened to 
the piston. The piston consists of two wings or parts secured to the 
centre shaft, and dividing the cylindcr into two spaces; these wings or 
abutments are elevated, when passing the steam entrance and exit ports, 
by the form of the cam, The engine may be worked by steam or other 
elastic fluid for obtaining and transmitting power, or it may be operated by 
other power and asa pump a from the above. As the most useful 
application it may be used as a hydraulic motive power engine, and for 
exhausting and forcing air and other fluids. 

1311. W. J. Murpay, Cork, ‘‘ An improved motive-power engine.” — Dated 28th 
May, 1860. 

This improved motive-power engine may be driven by the elastic force of 
steam, compressed water, compressed air, or other elastic fluid, and the 
object of the invention is to save the fuel or other medium whereby such 
elastic force is obtained or d. The feed pipe which suppties the 
steam or other elastic fluid to the cylinders is to be stationary, and on the 
end of this pipe is placed a revolving chamber in which the cylinders are 
fixed, their axes being radial to the centre of the feed pipe, and at right 
angles thereto. The chamber revol t tight on the end of the feed 
pipe, and is fast to the shaft on which the fly-wheel is keyed, the said shaft 
passing through stuffing-boxes in the feed Pipe, and also in the revolving 
chamber. The inner ends of the cylinders, or those next to the central feed 
pipe, are open, and the cylinders are fitted with pistons and piston-rods, so 
that, when steam or other elastic fluid is admitted to the centre, it acts 
simultaneously on all the pistons, drawing them outwards. To the outer 

* end of each piston rod is attac a lever which vibrates on a fulcrum, and 
is connected by a link to the rim of the fly-wheel, in such a manner that, 
as soon as the pressure acts upon the pistons, the levers, by their links, pull 
the fly-wheel round, and as the cylinders and levers revolve with the fly- 
veel the force of the steam or other elastic fluid is constantly forcing the 
fly-wheel round in one direction as long as the pressure is maintained.— 
Not|proceeded with. 

1326. J. Traves, Belfast, ‘‘ Steam boilers.”— Dated 29th May, 1860. 

This invention relates to the arrangement and construction of steam 
boilers, or heat and steam generators, in such a manner as to obtain a very 
large amount of heating surface within a very small space, whilst the heat 
is applied in a peculiarly effective way. Under one modification the exter- 
nal shell of the boiler or heat gencrator is of rectangular form, with a 
narrow water space all round it, as well as two end sheet water spaces, 
Outside one of these end sheet water spaces there is formed a heat chamber, 
and outside the other a smoke-box, both fitted with doors, These diaphragms 
or end sheet spaces carry the ends of a set of duplex tubes arranged 
horizontally or otherwise. Each of these duplex tubes consists of a narrow 
tube with its ends passed and fitted through the end diaphragms, or sheet 
water spacessand a tube of larger diameter encircling it, so as to leave a 
water space between the two, but within its ends joined up to and not 

through the end sheet spaces, The furnace is directly beneath the 
tubes, and the heat and flame rise up and play upon the outsides of the 
larger tubes. A space is left between the upper row of tubes and the 
interior of the external shell, so that the water in the shell is heated on all 
sides interiorly. The heated current passes off horizontally through this 
space, thus reaches the end fire-box, and then returns through the smaller 
internal tubes, so that the water contained between the two is heated on 
both sides, After traversing these tubes the heated current enters the 
smoke-box at the opposite end, whence it emerges, and then encircles the 
whole of the interior of the shell of the boiler, and passes to the chimney. 
Various forms of boiler may be used, such as ‘‘ saddle back,” haystack, 
A — shells, and the tubes may be either horizontal, vertical, or 
otherwise, 














Crass 2..-TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
ome 2 and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 


aes Fincn, Beauforl-square, Chepstow, “ Rudders of ships." — Dated 25th 
lay, 1860. 

The inventor, according to this invention, fits ships and vessels with two 
rudders, one at each end, and he connects the two together in such a 
manner that they necessarily move both at the same time, and towards the 
same side of the ship or vessel. By this arrangement the two rudders both 
tend to turn the ship in the same direction, and the pressure of the water 
on the one is balanced by that on the other, and consequently but little 
power is required to steer the ship or vessel.—Not procecded with. 


1324. F. Heinpryckx, Brussels, “‘ Railway chairs.”—Duted 29th May, 1860. 

This invention cannot be described without reference to the drawings. 
1325. A, SAMUELSON, Scott-street, Foundry, Hull, “ G@unboats.”"—Dated 29th 

‘ay, . 

For the purposes of this invention, when constructing a gunboat, provi- 
sion is made for taking in and discharging water in such manner that a -~ 
boat may be immersed very deeply when going into action, the object | 
being to render a gunboat less visible to an enemy at a distance. By thus | 
providing for a use of water as ballast in gunboats, in place of a gunboat | 
floating several feet above the surface of the water, she may, for atime, be 
caused to be immersed considerably below her ordinary line of floatation, and 
nearly up to the deck, and in that condition be propelled into the desired 
position, and be then relieved of a quantity of water in order to bring her 
again to a proper line of floatation. In constructing a gunboat or vessel in 
order to obtain these results, it is preferred, where the body is of iron, to 
construct such body double, with water space or spaces between them ; or, 
in place thereof, water chambers or tanks may be constructed or arranged 
internally of the vessel, with provision for running in and removing water 
from them. By thus ballasting a gunboat with water, great facility will 
also be offered for floating her in shallow waters, by using for a time less 
water than would bring her to her ordinary line of floatation. It should be 
remarked that other constructions of ships and vessels have before been 
arranged in a suitable manner for using water as ballast, in order to bring 
them to their proper line of floatation, but the object of this invention is so 
to construct gunboats that they may, by the aid of water, be caused»to be 
immersed considerably below their ordinary water lines,—Not proceeded 
with, 

1347. W. Hl, Harrizip, Royal Exchange-buildings, London, ‘ Improven ents 
in capstans and windlasses, and in shackling chains,”"—Dated 31st May, 
1860. 


The chain flanges, which are now commonly fitted to ships’ capstans, will 
take very well chains of several different sizes, but they will not take pro- 
perly two chains which differ so much in size as the largest anchor cable and 
the stream chain or a messenger chain, To make such chain flanges appli- 
cable for taking such small chains as well as the larger chains, the patentee 
employs movable stops between the fixed stops, and they are slid in when 
the smaller chains are to be worked ; these movable stops take the small 
chain which lays around in a cirele of larger radius than that which the 
chains of larger size make when laying on their stops. For the purpose of 
giving motion to a windlass barrel there is, according to this invention, 
mounted on the axis of the windlass a chain flange, and round this flange 
an endless chain is passed, this chain also encircles a chain flange which is 
mounted on the axis of a capstan, It is preferred that this capstan should 
be a power capstan, that is to say, a capstan in which the bars (with the 
capstan head), may be turned either in one or the other direction, and 
when the head is turned in one direction, the chain flange revolves at a 
comparatively slow speed, whereas, when it is turned in the contrary 
direction, the chain flange turns in the same direction as before, but at an 
increased — The power capstan, which it is preferred to employ, is that 
known as Brown’s patent power capstan. In some cases, in place of a power 
capstan, & capstan with two chain flanges is employed; they are so arranged 
that they can each turn freely on the axis in one direction ; but these direc- 
tions are contrary, so that, when the capstan axis revolves in one direction, 
it carries one chain flange with it. and when in the other direction the 
other chain flange. Endless chains pass round each of these chain flanges 
to other chain flanges on the windlass axis, and as one of the chain flanges 
on the windlass axis is of larger diameter than the other, the windlass will 
revolve faster when the capstan is turned in one direction than when it is 
turned in the other. The chains are so arranged that the windlass always 
revolves in the same direction. In the specification of the patent granted 





to the present patentee, and dated 15th December, 1859 (No. 2860), a 
shackle is descri of the form of a link of a chain, of which a portion of 
one side is made movable. Now he has found that such shackles, when 
exposed to very heavy strains, are liable to collapse in the middle ; to avoid | 
this he fits such shackles with a stay, which is removable when the side of | 
the link is removed for the end links of two chains to be introduced ; but, | 
when the side of the shackle link is in its place, the stay is held securely ; 


and, when a strain comes on the shackle link, the stud serves to support | 


and breech or tail piece at the hind part of the wagon, cart, or dray, are 
tenoned together, whereby the structure is weakened. Now, the First part 
of this invention consists in forming the breech or tail piece of one or more 
bars of flat iron, or of angle iron, and in connecting the sides and summers 
thereto by bolts, rivets, screws, or other like means. The Second part of 
the invention consists in the employment of brackets of iron, in place of 
what are termed porter irons ; or these brackets are fastened to the aay 
screws, rivets, or bolts, and iron porters rest upon, and are screwed, 
rivetted, or bolted to the brackets and support the sides in a simple, strong, 
and efficient manner. —Not proceeded with. 


Crass 3.—FABRICS. 
neluding Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, $e. 
1225. J. Dunnicuivr and 8. Bares, Nottingham, *‘ Bobbin-net or twist lice 
machines.” — Dated 17th May, 1860. 4 , 
For the purposes of this invention in constructing levers or single tier 
machinery—to which classes of machinery these improvements are more 
articularly applicable—two additional comb bars are applied, one at the 
ront and one at the back of a machine, in such manner that such additional 
comb bars may have ordinary “ shoggings” or end way motions given to 
them, and also other motions, so that they may go out of position fora 
time, and again come into position to receive the carriages or some of them. 
The ordinary comb bars may have endway or shogging motions, and they 
may also rise and fall, or move into and out of position, And in combina- 
tion with the use of such extra additional comb bars, jacquard or other 
suitable pattern surfaces are used to select the carriages. By these means a 
more varied and greater capability is obtained for traversing the carriage 
threads ; also for producing twists of carriage th is around carriage 
threads; also for producing varied weavings and twisting of the several 
threads, and also for producing purls. ; a 
1229. S. and A. FieupRN, Todmorden, Lancashire, ‘*‘ Self-acting mules.”— 
Dated 19th May, 1860. aa 
This invention relates, First, to that description of self-acting mules 
wherein the mangle wheel and pinion is usually employed, and is designed 
for the purpose of diminishing and equalising the strain upon the teeth on 
the interior or smaller diameter of the mangle wheel, which frequently 
break in consequence of such extreme strain exerted in driving the said 
wheel when the mangle pinion is at the smaller diameter thereof. The 
improvement consists in the application of another or auxiliary pinion 
gearing with the toothed wheel on the back of the mangle wheel, such 
»inion being secured upon, and driven by a shaft provided with a fast and 
ices pulley, whereby the pean ated of the mangle pinion is assisted at 
these intervals, when the strain omes excessive, by the auxiliary pinion 
assisting to turn the mangle wheel, and so transferring or dividing the strain 
between the smaller and larger diameter of the mangle wheel; the strap 
for intermittently dividing the said auxiliary pinion is conveyed from one 
pulley to the other by a fork actuated by the spindle carriage. Secondly, 
the invention relates to an arrangement of mechanism or positive motion 
for releasing or pling the catch box, and stopping the revol of the 
rollers at the precise time near the limit of the stretch, and consists in 
causing a bow] on the connecting rods (which is attached to the mangle 
wheel swing and governs the “ fullers”) to come into contact with an 
incline upon a bell cranked lever, which is thereby depressed, and causes a 
rod attached to the other end of the said lever to withdraw the catch from 
the box, and stop the revolution of the rollers. The Third ; of this 
invention is applicable to self-acting mules in general, and is designed for 
the purpose of —— increasing and decreasing the speed of the spindle 
carriage, as required, when running in and out, and consists in an arrange- 
ment of levers in connection with the strap fork and inclined plane resting 
upon the faller rod, so that, by the action of one of the levers against the 
inclined plane during the run out of the carriage, the strap is gradually 
transferred from the fast to the slow driving pulley, and the speed of the 
carriage is decreased when arriving at the end of its run or stretch, and such 
being completed the faller rod allows the incline to fall, and by means of a 
spring in connection with a strap fork, the driving strap is conducted back 
again into the first pulley, and the carriage runs in quickly, by which 
arrangement the sudden concussion at the end of each stretch is avoided. 
1230. J. Ferauson, Paisley, ‘ Looms."—Dated 19th May, 1860. . 
This invention cannot be described without reference to the drawings. 
1237. W. E. Newron, Chancery-lane, London, ‘ Looms for weaving carpet 
and other looped and pile fabrics.” —A communication. —Dated 19th May 
1860. 








This invention consists in the application to a Brussels carpet loom of a 
peculiar bination and arrang t of devices intermediate, between the 
clay and the harness or heddles, the object of which is to throw up the 
worsted or loop forming thread t> the right and left alternately, over and 
above the cotton warp threads. - 
1238. W. E. Newton, Chancery-lane, London, ‘* Printing blocks for printing 

fibrous and textile fabrics."—A communication.—Dated 19th Muy, 1860. 

This invention consists in the production of an electrotype printing 
block, having a plain face with margins of metal and the body of felt, or its 

uivalent, and highly raised above its base, and having perpendicular sides. 
The invention cannot be described without reference to the drawings. 


1247. J. CraiG, Paisley, “ Cropping and clipping machines for the treatment 
of woven fabrics.” — Dated \st May, 1860. 3 5 

In cropping machines of the class to which the present invention applies, 
the cropping action is effected by means of a stationary knife edge, anda 
revolving roller having spiral cutting blades mounted upon it, and this in- 
vention consists, principally, in arranging in one machine two or more 
spiral cutting rollers, each with its stationary knife, in such a way that the 
fabric can be easily seen on its passage from one to the other, and that the 
several parts appertaining to each roller can be easily got at and adjusted 
when necessary, 

1248. 8. R. SAMUELS, Nottingham, ‘ Machinery used in weaving.” —Dated 21st 
May, 1860. ; 

For the purposes of this invention the batten is moved to and fro in the 
ordinary manner, but in place of the dents of the reed for each fabric being 
u right, and the shed or sheds of the warp opened horizontally, the dents 
of the reed for each fabric are arranged in a horizontal position, and the 
shed or sheds in the warp is or are opened so as to cause the fabrics to be 
woven in an ag or vertical position, the shuttle or shuttles used in 
weaving cach fabric being caused to rise and fall in an upright position in 
place of passing in a horizontal position. And it is oo that the 
shuttles should be arranged so as to be actuated by racks and pinions in a 
somewhat similar manner to that in which shuttles have before been 
actuated in looms employed-for weaving narrow goods, the apparatus being 
suitably arranged to move the shuttles up and down through the sheds in 
place of horizontally as heretofore. 

1259. J. MARLAND, Southport, Lancaster, ‘‘ Warping and sizing woollen, and 
worsted, and other yarns and threads.”— Dated 22nd May, 1860. : 

In the first place, according to this invention, the yarn or thread as it 
comes from the spinner, either on bobbins or cops, is rewound upon long 
conical bobbins or tubes, which are made to hold as much yarn or thread as 
is practicable for the purpose. These bobbins or tubes are then placed in a 
creel or frame, where a friction is applied to each independent yarn or 
thread. The means of obtaining this friction consists in passing the thread 
or yarn through an eye, and afterwards in nearly parallel lines, partly 
round upright pins, gaining the necessary friction from the group of pins 
used ; the yarn or thread is then unwound from the creel or frame, and is 
placed upon a reel in sections of any number of threads that may be 
required to form the warp.—Not proceeded with. 

1201. J. Borromury, Laister-dyke, near Bradford, “ Spinning wood and other 
JSibrous substances." —Dated 22nd May, 1360. 





by suitable ing, actuated by a shifting band and cone pulleys, the 

inion carried by the draw-head being still ed, and gearing into the 

oose pinion on the draw-tube, round which it rotates after the manner of 
the sun and planet motion. this means facility is afforded for regulating 
the relative speeds ef the drawing and fecding rollers, without stopping the 
roving frame. The feeding rollers may also be driven by means of gearing 
actuated by a shifting and cone pulley, whereby their speed may be 
regulated at pleasure. The adjustment of the distance between the feeding 
rollers and draw-head may be effected by placing the feeding rollers on a 
separate sliding carriage, which is caused to approach towards, or recede 
from the draw-head, according to the degree of twist required, and length 
of fibre or staple operated upon. Behind each draw-head there is a circular 
shield, through the centre of which the twisted sliver or roving passes, and 
the series of shields is losed in one guard or fender, which con- 
sists of a bar or plate extending from end to end of the machine, and 
having its upper edge turned over so as to cover in the several draw-heads, 
and so prevent the broken end of a roving from becoming accidentally 
entangled with any of the draw-heads or rollers. The grip or pressure of 
the drawing rollers upon the roving is self-adjusting, this result bein 
obtained either by weighted levers, which, by the centrifuval force genera 
by the rotation of the draw-heads, will press the rollers together with a 
force proportional to the speed of rotation of the draw-head, or by means oy 
a weighted lever and spring. 
1269. G. PauL, Glasgow, “ Machinery for windiag yarn or thread.” —Dated 

23rd May, 1860. 

In machines of the class to which the present improvements have more 
particular ref , one application of 7 for obtaining the desired 
tension and compression of the thread is made for the entire series of 
bobbins being filled at one time, such pressure being imperfectly adjusted 
for each bobbin by means of a screw upon the link transmitting the pres- 
sure to each fly or layer-on. In the same way the extra pressure usually 
applied to the last ~—_ or layers of the thread has hitherto been obtained 
by a single action. By the present invention, however, the requisite pres- 
sure is applied independently to each hobbin, whilst the ordinary movement 
is ret d for simul ly releasing the whole of the bobbins, when full 
weights or springs may be applied in various ways to impart the pressure, 
but it is preferred to use weights, one being applied to the fly or layer-on of 
each bobbin, and being rendered capable of adjustment, either as to 
leverage or quantity.—Not p ith. 
1247. J. Craia, Paisley, ‘ Cropping and clipping machines for the treatment 

of woven fabrics.” —Dated st) May, 1800, A 

In cropping machines of the class to which the present invention applies, 
the cropping action is effected by means of a stationary knife edge, and a 
revolving roller having spiral cutting blades mounted upon it; and this inven- 
tion consists, principally, in arranging, in one machine, two or more spiral 
cutting rollers, each with its stationary knife, in such a way that the fabric 
can be easily seen on its passage from one to the other, and that the several 
parts appertaining to each roller can be easily got at and adjusted when 
necessary, 
1284. J. Suarp, Bradford, ‘ Looms for weaving.” —Dated 24th May, 1860. 
This invention relates to means or apparatus used for giving motion to 
rotary shuttle-boxes in looms for weaving, so that these rotary shuttle-boxes 
may be more readily and effectually turned, and every compartment therein 
successively or otherwise be presented to the picker, and to allow a greater 
variety of pattern to be woven on the same loom.—Not proceeded with. 


1294. J. Inenam and G. Couuier, Halifax, “ Manufacture of fabric of th 
character of that technically called ‘camlet.’”—Dated 25th May, 1860. 
These improvements relate to the production of the fabric of the 
character of that technically called ‘‘camlet” by the use of warp threads 
composed of worsted, alpaca, or mohair, combined with weft of cotton and 
worsted, mohair, or alpaca, and such weft threads are obtained by two 
threads, one of cotton and the other of worsted, mohair, or alpaca, but 
both of which are in the weaving simultaneously thrown into the same 
sheds.—Not proceeded with, 


1298. T. Dickins, Middleton, Lancashire, and G. McCuttocu, Manchester, 
“ Machinery or apparatus for spinning and doubling silk, cotton, and 
vous materials.”—Dated 25th My, 1863. 

This invention relates to an arrangement whereby the flyer is dispensed 
with, and the twist obtained by a bobbin which revolves bodily, turning at 
the same time upon its axis in order to effect the winding on. 

1312, T. CouTMaN, Gas-street, Leicester, “ Reels for reeling cotton and other 
thread.” —Dated 28th May, 1860. 

For the purposes of this invention,the barrel of each reel, whether of wood 
or other material, is e with conical ends, in such manner that the 
smaller ends of the cone are inwards, the larger ends being outwards, and 
the length of the cone ends depends on the thickness of the ends which 
are to be fixed on the barrel. The barrel on which the thread is wound may 
be of the same diameter as the larger ends of the cones, or of a diameter 
different thereto, according to the desire of the ies manufacturing the 
same. ‘The ends of the reels, whether of glass, china, ivory, bone, or other 
material, are each made with a hole through the centre, such hole being of 
aconicalform. The smaller diameter of the hole is such that the larger 
diameter of a conical end of the barrel will through it; the larger 
diameter of each hole is on the outer side of the end, the smaller diameter 
being towards the barrel. In fixing an end on to a barrel, the end having 
been placed on one of the coned ends of the barrel, the space between the 
cone on the barrel and the hollow cone or hole in the end is filled with a 
strip of metal—by preference soft metal—of a thickness corresponding with 
the space left round the coned end of the barrel and the conical hole 
through which it is passed, and such metal is pressed lightly in such space ; 
or, in place of using soft metal, cement or other suitable material may be 
used.— Not proceeded with, 

1315. H. DitcnrieLp, Calceth, near Manchester, ‘ Apparatus for folding 
woven fabrics.” —Dated 28th May, 1860. 

According to this invention the fabrics to be folded—after passing from 
the roller upon which they have been wound—are drawn against a surface 
which, by pressing against the middle of the piece, causes the selvages to 
approach each other, which being then drawn over a railare laid the one on 
the top of the other, the piece being thus doubled ; in this {condition it 
passes between rollers ready to be laid in transverse folds by the recipro- 
cating action of a guide. he rollers between which the cloth is drawn 
before it is folded longitudinally are d upon a shaft which is retarded 
by friction surfaces or weights, so as to keep the piece distended, and these 
rollers are rendered capable of being moved sideways, so as to guide the 
centre of the cloth to the angle of the surface which causes it to be folded. 
—Not proceeded with. 

1319. C. Berek, Ierve, Belgium, ‘ Selvages of woollen cloths, dc.”—. 
29th May, 1860. 

This invention corisists in employing for the manufacture of selvages of 

woollen cloths, and other stuffs or fabrics, a thread of cotton or thread of 

















| 


flax, or other like vegetable substance, united with a thread of hair of any 
kind, and twisted together; or in lieu thereof a thread of cotton, or a 


| thread of flax,or other like vegetable material, united with a thread of 


| 
| 
| 
| 


wool and twisted together. 
1322, W. Jones, Pendleton, near Manchester, ‘‘ Apparatus for doubling or 
cutting woven fabrics, paper, dc." —Dated 29th May, 1860. 
In carrying this invention into effect the fabric or material is passed over 


| One or more adjustable guide-rods, and under a card or pin roller to a 


For the purposes of this invention the patentee forms the upper part of | 


the flyer or cap with a twisted channel or twirl, adapted to draw the yarn 
itraight from the delivery rollers. When using a cap in combination with 
& flyer, it is adapted to slide on, and be carried by, such flyer arms, and the 
flver arms or cap have motion given them independently of the motion to 


the bobbin ; and the respective motion between the cap or flyer and bobbin | 


are variable, to put on uniformity of tension and twist, and so as to be 
regulated to the twist desired for the fibre under operation. On the sides 


of the cap are channels or chambers, within which the yarn is conducted, | 


so as to be protected from the disturbing action of the atmosphere, and such 
1 ls or chambers are applicable when flyers are used without caps. 
1265, J. H. Jouvson, Lincola’s-inn-flel’s, London, “ Spinning.” —A commu- 
nication.— Dated 22nd May, 1860. 

This invention relates to a peculiar construction and arrangement of 
certain parts of machinery or apparatus employed in the first or preparatory 
process of spinning, known as roving, and has for its object the regulation 
of the actions of the feed and drawing rollers, in relation to each other, 
without necessitating the stoppage of the machine. The present improve- 
ments are applicable only to those roving machines wherein the sliver is 
simultaneously drawn and twisted by the action of a rotatory draw-head, 
provided with drawing rollers that not only revolve on their own axes to 
effect the draw, but have also a general rotatory motion in connection with 
the draw-head to produce the twist. These improvements consist of a 
peculiar mode of regulating the draw, and adjusting the action of the draw 
and feed rollers in the fibre by the employment of a convenient arrange- 





| ment of mechanism, whereby the distance between the draw and feed 


rollers is rendered adjustable, either during the working of the machine or 
when at rest. The rotatory motion of the drawing rollers on their own axes 
is derived from the draw-head itself, by the aid of a stationary circular 
rack, formed partly upon the standard of the draw-head, and partly on 


the sides of the links. The invention cannot be fully described without | the cap or cover of the bearing in such standard. A pinion carried by the 


reference to the drawings. 


1531. G. Parsons, Martock, Somersetshire, “ Manufacture 0 carts, wagons, 
and drays,”—Dated lst June, 1860. 


| draw-head 


into this stationary circular rack, and imparts motion to 
one of the drawing rollers by meaus of a screw and worm-wheel. According 


| to another arrangement, the stationary circular rack is replaced by a pinion 


In wagons, carts, and drays, as usually constructed, the sides, summers, | revolving loosely upon the draw-tube, and driven at a greater or less speed 


dividing, doubling, creasing, or rigging pulley or disc, either plain or 
furnished at the rim with wire, card, or pins, and from thence between a 
pair ot inclined rods or rollers to be lapped on boards or wound on pegs or 
rollers in a vertical position. Or the abric or material is passed from the 
pulley between guide rollers to a spiral plate or board for guiding the fabric 
or material from a vertical to a horizontal position, it bemg pulled down- 
wards by a card roller or a pair of drawing rollers, and afterwards plaited 
down, or lapped on boards, or wound on rollers, as may be desired. Or 
instead of the dividing, doubling, creasing, or rigging pulley, the patentee 
employs a slotted frame, in connection with a taper guide, ,;which divides, 


| doubles, creases, or rigs the material as required. 





dyeing, washing, and sizeing.”— Dated 30th May, 1860. 

For the purposes of this invention the vessel used is of an annular form, 
and furnished with steam jackets or cavities for heating the contained 
fluid, which jackets can either be placed on its exterior and interior sides, 
and on its bottom, or on such of them as may be necessary. This dye 
wash or sizeing vessel is to be fitted with pipes for the purpose of washing 
the yarn, thread, or fabrics contained therein: these pipes may be in- 
troduced either over the vessel, or near the centre, or both, and are formed 
with numerous holes or slots for the injection of washing water or other 
fluid. In the centre of the space formed by the inner side of the annular 
vessel is an upright driving shaft or axis, which carries a frame, also of an 
annular form, aud such frame is received mto the annular vessel in such 
manner as to be capable of revolving therein. The frame carries a series 
of pairs of rollers arranged radialiy across the annular vessel, on which 
rollers the skeins, hanks, or fubrics, are placed or wound round. These 
rollers, with the materials to be operated upon thus attached, are placed or 
hung in the revolving frame, and in such manner as to keep the yartis, 
thread, or fabrics in a perpendicular positi Provision is made for giving 
motion to the series of rollers, so that the materials may at pleasure 
uniformly or with definite alternations be acted upon by the fluids used in 
the dyeing, washing, or sizeing proccsses.— Not proceeded with. 


1336. W. E. Newton, Chancery-lane, London. “ Preparing and spinning 
hemp, &c."—A communication.— Dated 30th May, 1860. 

The apparatus for effec ing the preliminary operations of preparing the 
fibres for the subsequent operations which form the subject of the present 
invention is a lapper or heckling machine, in which are two rotary cylinders 
of diff d and ing at diff locities, one being fur- 
nished with stationary and the other with movable teeth, in such a manner 
that, by the combined action of the two cylinders, the fibres of the ag tod 
other fibrous material are combed and disentangled and made parallel. The 


| 1333. W. Pickstong, Radcliffe, and W. Bacox, Southport, “ Machinery for 
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bars which the teeth of the seco! or smaller cylinder work in 
cam grooves and slotted discs, in =~. with a slotted casing of the 
cylinder, in such a manner that the teeth may be pushed out, and made to 
take hold of the hemp or other material as they pass the feed opening, and 
are drawn in again on passing the teeth of the main cylinder. By this 
means the fibres will be disengaged from the movable teeth of the secondary 
or smaller cylinder, and are delivered to the ——— teeth of the main 
linder. The fibres, when straightened and laid parallel, are delivered to 
feed roilers of another machine, which forms part of the invention, and 
relates to an improvement in heckling or gilling machines, in which a 
number of pointed wires, called gills or heckle teeth, fixed in an erect 
position to an endless chain, moving at a uniform rate, are made to deliver 
the hemp or other material to a series of wing rollers revolving at 
different speeds, whereby the fibres are drawn out into a broad and thin 
riband or sliver. The invention also consists in arranging the gills on 
rotary arbors rendered stationary by the action of toes passing over suit- 
able ribs or guides, from which they are rel: as the sliver passes off to 
the drawing rollers, so that the gills disengage themselves from the fibres 
without difficulty ; the bearings of the drawing rollers are also arranged in 
spring levers, so that they exert a uniform and yielding pressure on the 
sheen as it passes between them. The invention consists further in the em- 
ployment of endless aprons of leather, or other suitable material, in place 
of the drawing rollers, for the purpose of producing a smooth and more 
finished sliver than by the use of ordinary drawing rollers. The riband 
is 


made to operate upon several rows at one time by vapor | several 
central beams with the movable handles, guide, or guides containing the 
necessary notches and the stops, rods, tines, knives, and with a continuous 
cross bar; such an implement would, however, require more than one 
wheel. 





Crass 6.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventiluting, Sc. 

1289. W. E. Newton, Chancery-lane, London, ‘“‘ Mixing and moulding 
materials for the manufacture of fuel, &c."—A communication.— Dated 
24th May, 1860, 

This invention relates to the qumgmnent, construction, and combination, 
in one machine of the principal wor! ing parts required for the production 
of blocks of artificial fuel, or for ing and pressi ricks and 
other analogous articles. The princi working parts may be divided 
under three heads, consisting—First, of the mixing and softening apparatus 
in which the ible ingredients are hea‘ by the direct action of 
steam, and thereby brought to aplastic state, so as to admit of them being 
moulded into blocks. Secondly, the apparatus for stirring and agitating 
these substances, and then conducting them into and fitting the moulds. 
Thirdly, the mechanism for pressing the subst in the moulds, and 

ffecting the discharge of the blocks therefrom, The invention cannot be 














or sliver produced in the heckling or gilling gh a 
trumpet to the travelling teeth of a machine, which constitutes another 
part of the invention, and which relates to an improvement in machines for 
spinning hemp or other fibrous material, and it consists in combining, with 
an endless toothed apron, 4 grooved roller with a corresponding pressing 
roller, and a flyer of the ordinary construction, in such a manner that the 
sliver as it passes from the apron between the two rollers to the flyer re- 
ceives a certain degree of twist, rendering it fit to be used immediately for 
ropes. The invention consists also in the arrangement of a series of fingers 
or pawls of varying length, acting on ratchet wheels of different diameter, 
in combination with vibrating arms which form the bearings for the shaft 
of = pressing roller, so as to regulate and equalise the thickness of the 
strand. 

1345. G. MAcKENzIR, Paisley, and J. Haminton, Glasgow, ‘* Bobbins or 

holders for textile materials.”—Dated 31st May, 1860. 

This invention relates to the application and use in the manufacture of 
bobbins, reels, spools, or holders for textile materials, of clay, porcelain, or 
any suitable fictile material, instead of wood, ivory, or other materials 
hitherto used in such manufacture. In making solid bobbins in this way, 
they are simply moulded or turned in a lathe out of the clay or porcelain 
material, ur whatever plastic material may be employed. Or, instead of 
making them solid, they may be made with a barrel or cylindrical centre 
piece with porcelain or clay ends attached.— Not proceeded with. 


1349. R. THRELFALL, Bolton, “ Spinning Ys 
acting mules.”—Dated 1st June, 1860. 

This invention consists, Firstly, in the application to the said self-acting 
spinning mules of a separate assistant pulling up driving strap applied to a 
fast and loose pulley, operating upon the long drawing-out back shaft with 
the ordinary motions and mechanism for causing the said strap to move off 
the loose pulley, and to traverse on the fast pulley during the putting up 
or teking in of the carriage and spindles, whereby the strain upon the 
differential and main putting up scroll, band, or bands, during the time 
requisite for putting up or taking in of such carriage and spindles, is 
diminished ; and finally the strap is brought back again upon the loose 
pulley during the time the mule carriage and spindles are coming out and 
spinning. Secondly, in the application of a sep winding-on strap, with 
its usual motions and arrang ts of mechanism, whereby the strain upon 
the winding-on chain is diminished, and the yarn more easily wound on 
the spindles during the putting up or taking-in of the carriage and spindles. 
—Not proceeded with, 

1350. T. CRESWELL and H. Lister, Huddersfield, ‘‘ Improvements in, or 
applicable to, fabrics composed of wool, cotton, silk, or other sibrous 
substances.” —Dated lst June, 1860. 

The patentees claim the application of, or the applying und attaching 
flocks to, textile fabrics by any suitable means or apparatus, and the 
securing them therein, or causing them to adhere thereto, by the fulling or 
milling process, 








ly called sel/- 











Crass 4.—AGRICULTURE., 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
1314. W. Tasker, jun., Waterloo Iron Works, near Andover, “ Straw 
shakers for threshing machines.”—Dated May, 1860. 

This invention relates to a peculiar mode of fitting and actuating the bars 
of straw shakers used in combined threshing machines, whereby, by the aid 
of one crank shaft, the same amount of shake is obtained at each end of the 
bars, whilst at the same time facility is afforded for adjusting or regulating 
the throw of the delivery ends of the shakers. According to this invention 
the shakers or bars are conn at the front end nearest the drum to an 
ordinary crank shaft, and at the delivery end they are connected by means 
of links to short lever arms fixed on a straight rocking shaft passing trans- 
versely beneath the ends of the shakers. A rocking motion is imparted to 
this shaft from the crank shaft by means of a connecting rod, which is 
pointed at one end, to a crank, or other suitable mechanical contrivance on 
the end of the crank shaft, and is ted at its opposite end to a lever 
arm fast on the straight shaft. This lever arm is slotted or provided with a 
number of holes, by which means the throw of the shaft may be increased 
or diminish at pl 
1328. A. J. PATERSON, Edinburgh, ‘* Agricultural traction engines and imple- 

ments,” —Dated 29th May, 1860. 

This invention consists in the employment of lazy tongs in connection with 
agricul perati pat employs a set or sets of tongs, by 
preference two, which are attached at one end to an engine, and at the 
other end carry anchors, or other gripping apparavus, for taking hold of the 
ground. These lazy tongs and anchors are worked by steam or other power 
in such manner that, while one anchor has hold of the ground, and the 
lazy tongs attached to it are contracting, the machine to which the ploughs 
or other imp ts are attached is drawn along, and the other set of tongs 
is being extended ready for its anchor to operate so soon as the machine is 
drawn up to the preceding oue and so on. Ploughs or other agricultural 
imp] its are ted to a suitable frame supported by wheels, and 
provided with a guide or guide wheels, Screw-threaded shafts, carrying 
nuts connected to the lazy tongs, each having one half of the thread cut the 
reverse way to the other half, are fitted one above the other, and carry cog- 
wheels gearing into one another, but capable of being thrown out of gear 
and worked separately when required. Each set of lazy tongs carries a 
beam anchor and wheel for supporting them. The screw shafts are drawn 
by cranks, endless bands, or otherwise. The patentee prefers to employ 
two cylinders to work the lazy tongs and anchors, as well as to drive other 

of the apparatus. The outer beam is not so wide as the inner, in 
order that the former may easily beneath the latter. The number of 
joints to the lazy tongs can be multiplied, in order to increase the length of 
pull with the same length of axis. Instead of the ploughs or other imple- 
ments being fixed to the frame of the machine, they may be fixed to the 
lazy tongs in place of anchors. Although he has only described the 
machine as moving in one direction, yet the hine can be made double- 
acting by fitting apparatuses, similar to those before described, at each end 
of the machine, by which arrangement the necessity of turning the 

hine at the | lands will be avoided. 
1348. C. Cray, Walton Grange, Wakefield, “ Implements for scarifying and 
grubbing or cutting up weeds.” —Dated 31st May, 1860. 

For the purposes of this invention a framework or central beam is em- 
ployed, having atthe fore part a hook or coupling to which the power to be 
applied to the impl is attached, and also a standard with wheels, the 
standard being capable of adjustment for regulating the depth of work. 
On the central beam, and at right angles thereto, there is also fixed 2. cross 
bar pierced with holes, and to the cross bar handles are attached, with joints 
and pins, bolts, or other suitable fastening. At the fore part of the central 
beam a tine or knife may be attached, with a wedge or other suitable fixing. 
At the hind end of the central beam a guide is fixed, also at right angles to 
the beam, which guides the handles when they move abvut the joints con- 
necting them with the cross bar above-mentioned. In this guide notches 
are made into which stops or catches attached to the handles (so as to slide 
upon them) are made to drop or spring by means of suitable small rods, 
which can be operated upon by the thumb or finger of the workman when 
he has hold of the handles; or the handles may themselves be made to 
spring into notches on the guide, if preferred. Upon the handles, about 
midway between the cross bar and the guide, are attached knives or tines. 
When, therefore, the handles are liberated from the stops, notches, or 
spring catches, or other fixings, they may be moved along the guide either 
nearer or further from the central bar as may be desired, and as the knives 
are fixed to the handles, they of course move at the same time, and alter 
the width of cut accordingly. On the guide arrangements are made for 
stopping the handles at any given dist » Such dist being within the 
extremes of the guide clamps with a bolt through may be used. Attached 
to the implement is a chain harrow, which follows in the track of the 
knives, and which operates upon the soil, and weeds and deposits them on 
the surface after being cut up. e impl it is more especially intended 
to be used in scarifying and clearing ‘between the rows of root or other 
crops sown or drilled in rows; and it will be seen by this invention that 
each tine or knife attached to the handles is directly under the control of 
the workman at any moment, and that he can instantly move either knife 
(after he has liberated the handle from the notch or catch) so as to prevent 
it from cutting up the plants, should the rows be irregular in the distances 
the one from the other. Chain harrows may usefully be attached to any 
implement for cleaning between rows of plants, This implement may be 
































described without reference to the drawings. 
1316. H. Mouix, Fordington, Dorsetshire, and J. Banneur, Exeter, “ Closets 
and commodes.”— Dated 23th May, 1860, 

The patentees claim, First, the application of dry and powdered earths 
in closets and des to the iti matters deposited therein. 
Secondly, they claim the combinations of apparatus described for applying 
dry | powdered matters to the iti tt as they are 
deposited in closets and commodes, The apparatus cannot be described 
without reference to the dra wings, 











Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 


1291. F. W. Prixce, Lag agg og London Bridge, ** Firearms and 
ordnance.” — Dated 24th May, 1860. 

This invention relates, First, to that class of breech-loading fire-arms 
wherein the barrel is mounted on a hinge, and is tilted so as to expose the 
breech end for loading, and consists of a new means for raising or tilting the 
breech end of the barrel to receive the charge, and for returning the same 
to its original position, and fixing and holding the same safely when so 
returned. The improved means for effecting this are to have a tube (with 
a quick-threaded female screw) attached, with a knuckle or eccentric joint, 
to the under part of the breech end of the barrel ; a corresponding male 
screw is secured on a pivot to a frame under the breech end of the barrel, 
and on turning the said male screw, by means of a lever attached thereto, 
the breech end of the barrel is moved up and down. The invention relates, 
Secondly, to that class of breech-loading fire-arms wherein a chamber only 
at the breech end is raised for loading, the remainder of the barrel being a 
fixture, and consists in applying the previously described arrangement for 
the purposes of raising, lowering, and fixing the said chamber. The Third 

of the invention consists of a breech-loader formed by a jointed lever, 
working in the place of an ordinary “* break off,” which, when raised, draws 
back a piston and opens a cavity sufficiently to insert the cartridge, and, by 
pees the lever back to its piace, the piston, and with it the cartridge, is 
orced into the barrel, and the necessity of pressing it into its seat with the 
thumb or finger obviated. The nipple may be fixed either on the upper 
part of the barrel or underneath in front of the trigger-guard. 
1293. C. D. WADDELL, Queen’ s-terrace, Bayswater, London, ‘* Improvements in 

ordnance and fire-arms, and in the application and arr t of the 


LP 


propelling agents.” —Dated 25th May, 160. 





| the process of 


food to be operated upon being placed within an outer case or receptacle 
charged with boiling water, steam, or hydro-caloric lids or covers being em- 
ployed in either case for retaining the essential qualities of the food, and 
preventing the jentrance of water or om to the same, as also facilitating 
king.— Not p ded with. 
1292, E. D. B. Stevens, Antwerp, ‘ Ladies’ stays."—Dated 25th May, 1860. 
This invention consists in applyin to the front part of stays, on each 
side of the base, cases or sheaths of either elastic or other material ; 
these cases being composed of many pieces attached now on the right, then 
on the Jeft side, contain strips either of whalebone, wood, steel, or any 
other suitable pliable material. Similar cases or sheaths are applied to the 
back part of stays on each side of the lace, 


1310. J. J. Weicn, Cheapside, * Collars.”—Dated 28th May, 1860. 

This invention consists in making the collars at present worn and known 
as ‘‘ turn down” collars in such a manner that they shall be reversible, and 
ornamental, either on one or both sides, The inventor proposes inserting a 
piece of ornamented or figured fabric on one side of the collar of any desired 
shape or design, leaving the other side plain ; or both sides may be orna- 
mented with separate patterns, and instead of ae the piece or pieces 
they may be stitched together in the ordinary way of collar making, the 
object being to use both sides of the collar instead of only one.—Not pro- 
ceeded with. 





1313. J. H. Jounson, Lincoln’s-innflelds, London, ‘ Rujles or gathered 
fabrics.” —A communication.—Dated 28th May, 1860. 

This invention relates to certain peculiar formations of ruffles, fulls, and 
flounces or gathered work, and to certain peculiar —aee for working 
the same. @ gathered work, by which term the patentee designates the 
ruffies, fulls, flounces, and gatherings capable of being made by this 
machinery, consists of a piece of fabric gathered in upon itself, and having 
its gatherings firmly held by a single series of stitches. The stitch em- 

ployed may be either a chain stitch, a lock stitch, or any other stich made 

y a sewing machine. The general arrangement of the mechanism for 
producing the gathered work some resemblance to that for which 

tters Patent were issued to the present patentee on the 5th of March 
(No. 600), differing mainly in these respects—that a single roughened plate 
is employed as a feeder and gatherer ; pe called a separator is made 
adjustable, and the presser foot is provided with an inclined projection on 
its under side, which projection serves to hold the cloth whilst a gather or 
fold is being formed. This peculiar apy ployed in binati 
with a sewing machine, The length of stitch and the fulness of gather are 
regulated by suitably adjusting the relative positions of the separator, the 
presser foot, and the feeding surface, in the manner described. 


1323. W. S. Noswortuy, Coleman-street, London, ‘‘ Pianofortes.”—Dated 
20th May, 1860. 

These improvements relate, First, to forming the rest plank or beam of 
two plates or bars of metal. The impr nts ‘relate, 8 lly, to 
forming the sounding board, so that it may extend and vibrate beyond the 
striking point, and pass detached under the Nee which the patentee 
forms of metal, with its bearings from the bracings, or tubes, or bars. 
Thirdly, the improvements relate to obtaining the tof the action 
from, or upon the butt, by the application thereto of @ screw button, or 
from, or upon the lever of the action, by the application to such lever of 
an arm or abutment, upon which a button acts from the hopper or jack, 
Fourthly, the improvements relate to forming planofortes inclining in a 
diagonal direction from front to back, by which favility is given for len 
of wires and other parts without increase of height, and which will give the 
performer an elevated position. The invention cannot be described without 
reference to the drawings. 


Crass 8.—CHEMICAL, 

g Special Chemical and Pharmaceutical Preparations, Fue 

and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, Sc. 

1239 J. Lona Alp, Inver, Galway, “ Treating iron pyrites, and other ores 
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The object of this invention is to generate three gases progressively, and 
in a comparatively gradual manner, so that they shall exert a conti ly 
accelerated pressure on the ball during the whole of the time of its passage 
from breech to muzzle, and to regulate the rate of rapidity of this accele- 
rated pressure and consequent velocity of the ball at pleasure, by varying 
the nature, application, and arrangement of the charge, other propelling 
agents besides gunpowder being used if found appropriate. The means by 
which the above object is accomplished are, First, by arranging the charge 
so as to burn seriatim, by placing it an elongated chamber and firing it at 
or near the front; § diy, by regulating the time of burning cf such 
charge, as a whole, by pete sony the proportions of the length relatively to 
the di ter of the chamber in which it is contained ; Thirdly, by varying 
the rate of rapidity at which the different portions of the charge, at different 
—~ in the length of the chamber, burn in successive instants of time, and 

y regulating the pressure, at each instant, of the gases of those different 
portions of the charge on the projectile.—Not p ith, 


1295. J. Macintosu, North Bank, Regent's Park, ‘* Breech-loading jire-arins, 
ordnawce, cartridges, and projectiles.” — Dated 25th May, 1860. 

This invention relates, First, to arranging the hammer or striker so that, 
by one action, part of the hammer closes h, While another part 
explodes the cap or other detonating primer, and on cocking the hammer 
the breech opens to admit the cartridge. The hammer the patentee applies 
to open and close the breech of fire-arms is made with a thick plate of metal 
oe agen J from the under side, behind the part which explodes the cap, 

tting securely into an opening or recess made in the under side of the 
breech, the upper side being cut away. It is desirable that a thick piece of 
metal be attached to the under side in which the opening or recess is made, 
the whole forming a solid abutment, In some cases a piece of metal fitting 
into the breech is attached to the hammer by a link in front of the thick 
plate of metal on the under side of the hammer, so that, on cocking, the 
piece of metal is drawn back and the breech opened, and, on firing, is pushed 
into the breech and held securely by the metal plate attached to the under 
side of the hammer, which fits into the opening or recess made in the under 
side of the breech. The same arrangements are applicable to the opening 
and closing the breech of ordnance. Secondly, this invention relates to the 

construction of cartridges of collodion (as described in the patent No. 2791, 

year 1859), with the addition of forming cartridges of gun cotton covered 

with askin of collodion, which renders them impervious to moisture, and 
which readily ignites by the fire of the cap or other detonating primer, leav- 
ing no residue after firing. Also in forming at the rear end of the cartridge 

a thick base or case, which expands on the explosion of the driving charge, 

—_ escape. Thirdly, this invention relates to the application of 

ollow projectiles (as described in the specification No. 633, year 1852) to 
consecutive firing (described in the specification No. 14041, year 1852). He 
employs a hard w washer to separate the projectile, of sufficient thick- 
ness to withstand the driving shaft, and furnished with fuse composition in 
the form of a Y. Another part of this invention is applicable to projectiles 
having a cavity at the base, into which is inse a cone of combustible 
material, which will expand the projectile and increase the range. 

1357. C. W. Lancaster, New Bond-street, London, J. Brown and J. Huenes, 
Newport, Monmouthshire, “ Cannon and other ordnance.”"—Dated 2nd 
June, 1860. 

These improvements in cannon and other ordnance consist in means of 
strengthening a gun by the employment of a jacket, so as to form a longi- 
tudinal truss or brace. The patentees prefer that this truss should extend 
from the breech or rear end to a small distance in front of the trunnions, 
but they do not confine themselves to any particular length of jacket. They 
prepare the exterior of that part of the gun to which the jacket is to be 
applied by turning, or otherwise, so as to fit it for the reception of the 
jacket, and at the rear end of the gun a portion of the metal may be turned 
off so as to form one or more shoulders ali round the gun, behind which on 
the rear of the gun one end of the jacket is to fit and take its hold. The 
jacket may be made in two or more parts, one part fitting to one side, and 
the other to the opposite side of the gun, forming, when put together, a 
complete case or jacket for the portion of the gun above mentioned. The 








more effectually, and form a longitudinal brace or truss between the trun- 
nions and the shoulder or rear of the gun. This jacket strengthens the gun 
longitudinally, and enables it better to resist the longitudinal strain tw 
which it is subject when fired, and also prevents, or assists in preventing, 
the rear end of the gun being blown away. They secure the jacket by hoops 
or cylindrica] rings, the ends of which may be shaped so as to dovetail into 
one another. The main feature of the invention consists in forming the 
exterior of a gun for the reception of a jacket, and the interior of a jacket 
to fit upon a portion of the gun in such manner that the jacket may 
become or act as a longitudinal truss or base, 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, meet Ornaments, Musical Instru- 
ments, Lamps, Manufact Articles of Dress, &c. 
1280. D. MuLkay, Rue Rasiéve, Brussels, ‘Springs for supporting or dis 
tending ladies’ dresses.” —Dated 23rd Moy, 1860. 

This invention consists in making springs for supporting or distending 
ladies’ dresses of continuous tempered steel, covered with filamentous or 
fibrous matters, or in the form of a cylinder. In the former case the spring 
is hollow, and covered with cotton or other fibrous substance ; in the latter 
case the steel is coiled around catgut or other organic matters. The 
patentee prefers to make the springs of round steel wire, tempered and 
covered With a metallic or filamentous substance, 

1285. R. H. Heienway, Strand, London, “ Cooking apparatus.”—Dated 
24th May, 1860, 





This invention consists in a suitable vessel or chamber containing the 


jacket may be heated before ee er on to the gun, so as vo make it fit | 
i 





g copper, silver, and tin, or either of them, and sulphur.”—, 

19th May, 1860. A 
For the purposes of this invention the pyrites, or other ores, are first 
ground or reduced, so as to through a sieve, by preference having 

about one hundred holes in a square inch ; they are then introduced into a 

furnace where two are tly being carried on by the same 

heat. First, the calcining of the pyrites or other ores, so as to reduce the 
sulphur contained to about 5 per cent.; and, Secondly, the decom- 
posing such calcined ores by means of common salt. The ground pyrites 
are introduced into one compartment or chamber of the furnace, 
and the heat of such compartment causes the same to be cal- 
cined, and the ——— acid evolved passes off and is converted 
into sulphuric acid. The calcined pyrites or other ores are then 

bined with salt, and placed in another compartment of 
the same furnace. The products obtained are then treated in the 
well-known manner. It is preferred to employ a _ reverberatory 
furnace divided horizontally, so that the products of combus- 
tion pass through the lower compartment and heat both it and the 
chamber above. 

1240. C. Binks, Parliament-street, Westminster, and J. Macqueey, Old 
Jewry, London, ‘* Treating certain manganese compound, for obtaining 
oxides of manganese, and other products therefrom.”—Dated 19th May, 

60. 








1860. 

The patentees claim, Firstly, the causing atmospheric air or oxygen gas, 
or oxygen from any other source, to be in contact with a salt of manganese 
in solution, simultaneously with any decomposition of the salt that shall 
set free its oxide, for the purpose of super-oxidising the oxide, or in some 
cases of aiding the decomposition. Secondly, the passing of atmospheric 
air or oxygen gas, or oxygen from any other source, either cold, or 
previously or simultaneously heated to the extent described, into and through 
water, in which is mixed, or suspended, or being liberated, protoxide of 
manganese, or any other inferior oxide of manganese, for the pose of 
raising such oxide to a higher or full state of oxidation. Third ly, the 
application of strongly heated atmospheric air or of oxygen gas, or of 
oxygen from any other source, to mixtures of hydro-chloride of —— 
in solution, and native or other carbonate of lime, or carbonates of lime, 
and magnesia, in order to facilitate the reactions between, or decomposi- 
tions of, these substances. Fourthly, the application of strongly heated 
atmospheric air, or of oxygen gas, or of oxygen from any other 
source, or of these or any one or more of them mixed with 
chlorine, to carbonate of manganese mixed with or suspended in 
water, in order to effect the decomposition and super-oxidation of its 
protoxide. Fifthly, the application of carbonic acid gas, or of that mixed 
with oxygen gas, or with atmospheric air, to the lower oxides of manganese 
when in contact with, or suspended in, water, and the process of alternately 
so applying carbonic acid gas and oxygen, or atmospheric air alone or when 
mixed with chlorine, in order to effect the per-oxidation or super- 
oxidation of such oxides, or of a portion of them. Sixthly, the peroxidis- 
ing of sesqui or of any other oxide of manganese, intermediate (in 
of its proportion of oxygen) between the sesqui and the peroxide by heat- 
ing it along with some hydro-chlorate, such as the hydro-chlorate 
of magnesia in the manner described Seventhly, the applica- 
tion of atmospheric air, or of oxygen gas with or without the 
addition thereto of chlorine, to inferior oxides of manganese, when such 
oxides are mixed with, or suspended in any caustic alkaline solu- 
tion, or a solution of certain hydro-chiorates, as those of manganese or 
iron, or of magnesia, for the purpose of effecting the super or peroxidation 
of such oxides. Kighthly, the production of peroxide of manganese and 
of chlorine by means of the series or combination of process described 
under the head of the sixth improvement. Ninthly, the method of 
condensing or hardening artificial oxides of manganese for their application 
in chlorine making as described. 

1242. J. Corcurt, Kirby-street, Hutton-Garden, London, “ Improvements in 
manufacturing gas and carbon, or lamp black, in one or the sume appa- 
ratus, Pm in the penne — therein, and for means and appa- 
ratus for rendering the gas applicable for lighting of ships, lighthouses, 
mines, &c.”— Dated 2let May, 1860. eo oan ; 

The patentee states that he finds in practice that an improved means of 
manufacturing gas, and also a rich carbon or lamp black (which said carbon 
may be used for paint, printing ink, and blacking) can be obtained at one 
and the same time, and in the same apparatus, by distilling at a red heat 
the common vegetable, pure resin, or other oil or coals, resin, rease, tar, 
or other bituminous or highly carb bst , either or any 
of which substances may be introduced separately or in a combined state 
in one or the same retort or apparatus, The apparatus cannot be described 
without reference to the drawings. 


1246. W. Bakkgr, jun., Huyton Brewery, near Liverpoot, “ Apparatus for 
regulating the temperature of ale, Leer, porter, and other liquids during ‘the 
process of fermentation.” —Dated 21st May, 1860, d 

This invention consists in the use of a bent tube or pipe inserted through 
the bung hole or other orifice through which the products of fermentation 
rise. A stream of cold water is circulated through the pipe, when it is 
desired to reduce the temperature of the liquor or worts, and when it is 
wished to i the temp I 4 stream of warm 
water through the pipe, or water in vapour (i.¢., steam) may sometimes be 
advantageously substituted for the liquid water. The pipe is provided with 
suitable feed and stop cocks, and may be so arranged that it can be applied 
to any desired number of barrels or other vessels at one time, or stream of 
water being used to regulate the perat of, say, the contents of every 
twelve barrels. He prefers to form the parts of the pipe which are sub- 
merged in the liquor of copper or brass, coated with tin, and connecting 
these portions of the pipe together by flexible or jointed tubing, so as to 
oe a — passage for the flow of the water through the whole length 
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1249. G. Nimmo, Glasgow, uf e of iron.” —Dated 21st May, 1860. 

This invention relates to an improved mode of making bar and malleable 
iron direct from the ore, which is effected by the peculiar arrangement of 
the furnace employed in the operation or process, This furnace combines 
the advantages of the catalan bloomery, and the ordinary puddling 
furnace, besides being provided with a series of chambers in which the 
crude ores are deoxidised and freed from all earthy and volatile im- 
purities, whether contained in the ores themselves, or in the fuel with 
which they are treated.—Not proceeded with. 

1487, R. C. Cuarnam, Walker, Northumberland, and R. Catt, Gateshead, 
Durham, “ Deodorising agents.” —Dated 24th May, 1860. 

The object of this invention is to produce agents capable of disinfecting 
the odours of sewers, cesspools, stagnant water, and other solutions or sub- 
stances containing or giving off noxious fumes. For this pupose the patente 's 
take the waste or residual manganese solutions at present run from stills ased 
in the facture of bl i wder, or the generation of chlorine for 
other Le aes and they mix therewith any of the metals, or the oxides of 
the metals, such as iron, manganese, zinc; or they substitute for these 
any of the earths, luchas, lime, Magnesia, alumina, but they prefer the 
oxides of iron, luchas, hermatite iron ores. They effect the mixing in the 
following manner :— The aforesaid manganese solutions may be first settled, 
if required, and the clear solution, then heated to the boiling point or there- 
abouts, with a jet of steam or otherwise, and portions of the above 
substances added by degrees, until the solution is neutralised or nearly so. 
This operation they prefer to conduct in a stone or earthenware vessel, upon 
which the acid solutions have little or no action. The nearly neutral 
liquors are then run into a reverberatory furnace, the bottom of which is 
made, by preference, dish-shaped, and well and tightly built, with good 
fire-bricks and fire-clay. The liquors are here evaporated nearly to dryness, 
and in this state are withdrawn from the furnace, where the mazs easily 
solidifies, and is fit to pack in casks, It then consists (in case oxide of iron 
has heen used as a neutraliser) of nearly pure chloride of manganese, and 
perchloride of iron, with a little water in the proportion (when dry) of 65 per 
cent. of the former and 35 per cent. of the latter, or thereabouts. But they 
do not confine themselves to any exact quantities. In some cases they pre- 
fer to run the acid solution at once into the furnace, and there add the 
substances before-named, and treat the same exactly as before stated; or 
the neutral solution may be sometimes conveniently used without evapora- 
tion, or by partial evaporation in the furnace aforesaid. 

1288. W. Baker, Shejfield, ‘ Manufacture or production of white lead.” 
Dated 2th May, 1800. 

This invention consists in substituting for acetic acid, as now used in the 
Dutch method for the manufacture of white lead, salts of acetic acid, from 
which acetic acid may be produced or liberated by the employment of 
either sulphuric acid or hydrochloric acid, or mixtures thereof, or by the 
employment of acid sulphates of the alkalies, 


1300. G. pe Laine and C. Ginarn, Imperial Mint, ** Manusacturing red 
and violet colouring matler.”—Dated 26th May, 1869. 

The patentees claim the use of arsenic acid for converting aniline or 
kyanol into colouring matter. 

1301. E. T. Hueurs, Chancery-lane, London, * Ollaining artificial light."— 
A cominunication.—Dated 26th May, 1860. 

This invention relates to certain improved methods or arrangements for 
consuming hydrogen gas, in combination with gas worked from heated 
turpentine, ordinary pure oil, or other combustible fluid, so as to produce 
a superior light to that obtained from coal or cannel gas, aud at a less ex- 
pense. The hydrogen is obtained by the decomposition of steam, or other 
well known means, and is contained in suitable reservoirs or holders ready 
for use. The invention cannot be described without reference to the 
drawings, 

1307. J. Date and H. Cano Manchester, * Obtaining colouring matters for 
dying an! printing "—Dated 25th May, 1860. 

The patentees claim, Firstly, treating salts of aniline with solutions of 
perchloride of copper, or with mixtures containing soluble salts of copper 
and alkaline chiorides. Secondly, treating aniline with an anhydrous 
metallic nitrate, and anhydrous acids, 

1309. G. Rontwson, Neweastle-upon-Tyne, ‘* Manuvficture of salts and pre 
parations of ammonia.” —Dated 2th May, 1800. 

The patentee claims, First, the manufacture of ammonia by heating 
sulphate of ammonia, and bringing the vapour of ammonia thus evolved 
into contact with carbonic acid gas, in the manner described. Secondly, 
the manufacture of alum from the sulphate of ammonia, by mixing clay 
with it, and heating them, producing at the same time carbonate of 
ammonia, as described, Thirdly, the use of the solution of the bi-sulphate 
or super-sulphate of ammonia in water to fix fresh ammonia, and thereby 
form fresh sulphate of ammonia, instead of employing for that purpose 
additional sulphurie acid, 


Cxiass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §e. 


1271. W. H. Busnert, Margaret-street, London, ‘' Electric telegraphs.” — 

Dati d Wrd Muy, 1860. 

This invention refers, Firstly, to certain improved apparatuses for 
enabling several telegraphs to be worked simultaneously, or nearly so, and 
some periodically, with only one line wire (in preference), although more 
-may be used if desired. Secondly, to an improved mode of maintaining in 
action the said apparatuses, which mode is also applicable to clocks, and 
generally to those telegraphic and other instruments in which clockwork is 
used, Thirdly, to au improved mode of insuring that such instruments 
shall, for all practical purposes, work synchronously. Fourthly, to im- 
proved manipulatious intended chiefly to be ap, lied in conjunction with 
the said apparatuses, TPifthly, to improved indicating aud recording 
instruments, also intended to be applied chiefly m conjunction with the 
said apparatus. Sixthly, to an improved mode of bringing lecal batteries 
into action for any desired period, thereby giving sufficient duration to the 
working currents (which represent the line currents) for their efficient 
action on the recording or indicating instruments, and from making 
currents from the local battery produce other required movements, 
Seventhly, to an improved mode of working telegraphs simultaneously 
from both ends of ove wire. The first named improvements are effected 
by means of instruments kept in synchronous revolution at the sending 
station or stations, as well as at the receiving station or stations 
by clockwork, the current itself, or any other suitable means, and 
which instruments are so arranged as to send particular pulsations from 
given manipulators to the receivers of the stations with which they are 
intended to correspond, and no others. This is effected by drawing-off 
pulsations from different points of a revolving wheel or cylinder, and con- 
ducting some of these pulsations to one manipulator, and some to another, 
after which they are led to the line and earth, aud removed at synchronous 
points of the revolution of the wheels or cylinders belonging to the 
receiving stations. Thus, by means of these revolving apparatuses, if the 
current be broken into any number of pulsations per second, say twenty, 
for example, one, two, three, or any other number required, can be directed 
to one station, and similar or other numbers to other stations, and thereby 
several telegraphs be worked simultaneously, or nearly so, The currents sent 
may, in some cases, be made to work the telegraphs directly, and, in other 
cases, do so by means of relay batteries, a5 may be most convenient, and 
‘est suited to the nature of the telegraph employed, Secondly, the 
patentee’s improved mode of maintaining in action the said apparatuses, 
and other clockwork, is by causing a local battery to keep a weight or 
spring constantly wound by means of electricity ; he prefers a continuous 
step by step motion caused by a es of attractions of an electro-magnet, 
This step by step motion has been already applied to drive electrical 
apparatus directly, whereby, of course, the wheels were moved with a fitful 
jerking advance, but he uses any arrangement by which a weight or spring 
may be constantly kept wound without preventing its simultaneous action 
upon the moving parts (as in the case in most clocks and watches whilst 
they are being wound), and thereby to get a smooth regular motion in the 
wheel work, and at the same time prevent the necessity of frequent wind- 
ing by hand. Thirdly, the improved mode in which he proposes to insure 
the practically synchronous working of similar clock work instru ents is 
to cause a fresh simultaneous start in the various instruments at intervals 
by a pulsation of the currents once or more during the revolution of similar 
whevls in the different instruments. This will be effected by mterposing in 
the course of the revolution a stud fixed to the armature of an electro- 
magnet, against which a tooth or teeth of each corresponding wheel will 

mpinge, aud whereby no wheel will be able to move ou in advance of the 
others, nor to progress at all until the current passes round the clectro- 
magnets, and draws down the stutis, which it will do simultaneously in all, 
and thus cause the wheels to start afresh all together, and go on until they 
come once more in contact with the studs, which, in the meantime, will 
have been replaced by means of springs or something equivalent Fourthly, 
the object of the improved manipulators is to send along the line the various 
currents introduced into them by the said apparatuses or otherwise, 
either as negatives or positives, as may be required, so as to form 
the currents needed to produce letters, or other preconceried signals, 
by merely moving the key intended to form such letter or signal. 
This is effected by so arranging each key that, when it is properly moved, it 
shall open a road from the negative aud positive ends of the battery to the 
line and earth for each of the currents that may be required to form the 
intended letter or signal, and a means will be introduced, by an electro- 
magnet or otherwise, of preventing the key from being woved until all the 
currents required to constitute the letter shall have passed. Fifthiy, the 

















improved indicating and recording instruments are various, and may be 
arranged to work, ia some cases, with currents ail of one denomination, 
and in others with both positive and negative currents. The patentee 
prefers, however, the latter mode, as a less number of pulsations is thus 

quired to form the combinations needed for a given number of signs. 











He proposes, for inst , to use three needles which, by means of the 
above-named apparatuses, will be simultaneously effected when the corre- 
sponding key of the manipulator is pushed down, and as, with three needles, 
by means of positive and negative currents, twenty-six distinct combinations 
can be formed, it is only requisite to make each of these combinations 
signify a particular letter to have the whole alphabet represented and each 
letter at once shown, instead of using several consecutive beats of one 
needle to signify a letter, as must now be done where only one wire is used. 
The same system will be adopted for a chemical decomposition telegraph, 
where a similar number of combinations can be made by means of three 
currents, positive and negative. He also works prickers by electro-magnets 
to make holes in a strip of paper, moved forward at suitable intervals, and 
according to the direction of the currents, to make perforations either from 
the back or front of the paper, and, if desired, with differently formed 
orickers. In this manner three currents will also suffice to form all the 
etters, The invention also embraces an improved type-printing telegraph, 
in which there is no wheel work and no type-wheel, but instead thereof a 
block of letters which is moved in different directions by electro-magnets, 
formed by the negative and positive currents employed, until the letter 
intended to be printed is under the striker. In this case, also, twenty-six 
combinations can be got by means of the positives and negatives of only 
three currents. In this type-printing telegraph he not only uses 
printing ink, blacked paper, or other similar means to record the 
letter, but he also forms the type of some suitable metal, and 
impresses it on chemically-prepared paper at the time that an 
electrical current is passed through it. Althovgh the apparatuses first 
described, as well as the improved ipulators and indi 8 or recorders, 
will be most beneficially employed in conjunction—they may, instead, be 
used partially ~with most of the existing forms of telegraph. As regards 
the sixth improvement, where many distinct telegraphs are worked by 
means of the improved apparatuses through one or more lines of wire, the 
duration of each pulsation of the current sent may become exceedingly 
minute, and, therefore, not sufficient in many cases to work the indicating 
or recording instruments, which has, therefore, rendered it necessary for 
the patentee to invent a mode of keeping the local batteries in action for 
any required period. Usually, when local currents are brought into action, 
although much stronger than the currents from the line, their duration is 
only equal to that of the line currents producing them, and therefore very 
littie would be gained with pulsations of such minute duration by merely 
substituting local ones for those of the line; but in order to render these 
local currents in all respects efficient, he adopts the following arrange- 
ments: - The currents coming along the line, which are drawn off at the 
respective stations, are made to flow round electro-magnets which attract 
or repel each other, or permanent magnets, according to the direction of 
the currents, and the arrangements used; or they may be made to flow 
round a magnetic needle, A very minute movement is caused by the rapid 
passage of the line currents round the coils, but it suflices to open the road 
for the local currents in the required directions, This road is backward 
through the revolving wheel, or other wheels moving synchronously to the 
indicating or recording instruments and the circuits can be kept closed 
during any period of the revolution of the wheels that may be required by 
the telegraphic instruments, after which a local current can be pas-ed in 
such a manner round electro magnets as to replace the moving parts in 
readiness to be acted upon by the next pulsation of the line current ; or, if 
more convenient, they can be replaced mechanically. Thes> currents from 
the local batteries will not only be made to represent, during a longer 
perind, those sent along the line, but also by similar means will be made to 
move the paper of recording instruments to impress the ty)¢. When it is 
required to work any given number of telegraphs periodically, the currents 
drawn from the revolving wheel mentioned are conducted, in the first place, 
to a wheel moving at a much slower speed, and are there drawn off at 
different periods of its revolution to various manipulators, after passing 
through which they are led to the live, and again drawn by corresponding 
machines periodically to the receivers for which they were intended. 
Thus, for instance, if it were required to work six telegraphs each during 
ten minutes per hour, the slow wheels would make ove revolution per 
hour, and a sixth part of such wheel be made to conduct the currents, and 
to find itself for ten minutes in ech revolution under each of the conductors 
connected with the six different receivers. Although, by the above- 
described improvements, it is possible to work with practical simultaneity 
telegraphs in both directions, it can only be done by appropriating a 
distinct portion of the pulsations to work in each direction, and as the 
number of these pulsations, however great, must have a limit, it may be 
doubled by any of those modes by which the indicating or recoreing in- 
struments only show the currents received from distant parts of the line, and 
not those sent from the home station. The patentee is aware that several 
modes of doing this have been invented and patented, but he is about to 
describe an improved method which constitutes the seventh head of this 
invention, Ty all the existing modes, however varied in form, the same 
principle exists, viz., to counteract the effects of the home current by 
another current, which of course causes an additional expense. The 
method adopted, according to this invention, consists in opposing a me- 
chanical resistance—such as a weight, or spring, for instance—tu the power 
of the home circuit, so as to prevent it from indicating its passage through 
the receiving instrument, and the exertion of such mechanical force to 
indicate, in lieu of the current from the distant station, when such current 
is stopped by an opposing current sent. 














Cuiass 10,—MISCELLANEOUS. 
Includiug all Patents not found under the preceding heads. 


1012. R. A. Brooman, 166, Fleet-street, London, “* Milk cans.” —A communi- 
e:tion. —Dated 2rd April, 1800. 

This invention consists in constructing milk caus of thin sheet steel in 
order to obtain lightness and durability, and in fitting them with covers 
in such manner that the contents cannot be tampered with without the 
same being di-covered. The mouth of the can is narrowed, and is fitted 
with a steel riug round the inside thereof, against which the sides of a 
conical capsule-lke cover rest; from the edge of the mouth of the can 
there rise two staples which pass throug! apertures provided for the 
purpose in the rim of the cover. Round the apertures through which 
the staples pass, a dish or cup is formed for the reception of sealing wax. 
Two bars are fitted to the cover, and extend beyond the edges thereof. 
The cover being applied to the mouth of the can, wax is dropped into 
the cups round the two staples, and any desired seal or stamp applied 
thereon. Without breaking the wax the cover cannot be removed. To 
open the can, a few blows witii a hammer under the projecting bars will 
break the seal, and the cover can be removed. To prevent the covers 
being lost, they are secured by a chain to the cases.—Not proceeded with, 
1013. RK. A. Brooman, 166, Fleet-street, London, ‘‘ Buoys.” —A communica- 

tion. —Dated 23rd April, 1860. 

This invention consists in affixing horizontally to an iron rod projecting 
from the top of a busy, constructed as hereafter described, one or more 
dises or balls to act asa beacon or signal. The buoy is of the form of a 
double cone, and is constructed in two sections, the lower of which, or 
actual buoy, is of course watertiyht; the upper section is hollow, and 
has a hole at its apex through which the iron red to which the discs or 
balls are attached projects. This iron rod is suspended from or attached 
to the apex of the buoy by gimbals, and has attached to its lower end, 
within the hollow section of the buoy, a ball of sufficient weight to keep 
the iron rod always ina perpendicular position in rough or troubled 
water, whatever be the position of the buoy.—Not proceeded with. 

1015. A. Rercuin, Glasgow, “ Book-keeping.”—Dated 2th April, 1850. 

This invention consists in the systematic application of a variety of 
colours in several ways to purposes of book-keeping, to which such, or 
any variety of colours, has not heretofore been so applied, and in the 
arrangement of the books which the patentee calls journals, iu respect 
of ruling, and reference wumbers or other sequence, and the mode in 
which he uses these, that is, in the performauce of a systematic class 
or abstract balance, which can be followed up in the treatment of the in- 
dividual accounts, by a balance of the indivictual with their class, thereby 
sonfining the process of balancing within narrow limits, 








1016. J. Hotper, Scales Castle, Brighton, “ Consuming all noxious exhala- 
tions from drying ovens used Jor chemical and chemical manure works, 
&e."— Dated 2ith April, 1860. 

According to this invention, on one side of the furnace, to economise 
fuel, is formed a series of air chambers to prevent a large accumulation of 
explosive gases, and leading frem each other to the retort. which is 
placed with an elbow gommunicating with the air chan. bers just inside 
the furnace door ; the fumes, steam, aud smoke are drawn by the draught 
of the shaft, and pass through the chambers, where, being gradually 
heated, condensed, aud rarefied, they pass along the retort, which is laid 
on the fire bars, or other convenient part of the furuave, and are drawn 
through another air chamber at the end of the furnace (luted with fire 
clay) into the shaft; in a few minutes after the fire is lighted, and before 
any effluvia avises the air chambers are heated, the retort becoming red 
hot, and the smoke, steam, and gases are passed rapidly through the red- 
hot retort aud completely destroyed, sv that the top of the shaft is free 
from offensive smell, while, by the combustion of the smoke in its pas- 
sage through the reto:t, the heat is increased in the furnace with a great 
saving of tuel, aud scarcely any smoke is perceptible.—ot proceeded 
with. 

1024. J. STaFFORD, Oakerthorpe, Derby, and B. Starvorp, New Lenton, 
Nottingham, ** Applying heated aiv, or steam, Jor drying stones or Loiling 
liquids.” —Duted With April, 1860, 7 

The patentees propose forcing air or steam, by means of a pump or 
fan, or other suitable contrivance, through a furnace or vessel constructed 
for the purpose of making the air or steam hot on its way into the drying 
room, stove, or other structure or place used for drying moist or wet 
articles ; or they propose to force steam or hot air, by means of a pump or 
fau, or other suitable contrivance, into or through liquids to heat or boil 























them. Tho invention is applicable to the drying of stoves used by 





, dyers, ers, and starch manufacturers, or to an 
where hot ak is required or used for drying, and it is also iTibable to 
the drying of malt or other grain, and to the boiling of liquide by steam 
or hot air, as req by brewers or bleachers, aud for any similar pur- 
pose or purposes. 
1025. C. E. ALBRECHT, Radnor-place, Hyde Park, London, ‘‘ Apparatus 
sifting or screening.” — Dated 24th April, 1860.” tesa 
The patentee claims constructing the sifter or screen with an opening 
serving for both feed and discharge, contrived as described, viz., con- 
structing the sifter or screen iu such manner that the continuity of its 
wire work, its perforated surface, or its periphery shall be interrupted at 
one part, one part or end thereof being carried within the other, so as to 
leave an opening so contrived that the matters to be operated on will 
not be ejected through the opening when the screen is turned in one 
direction, but will be ejected through it when the direction of rotation is 
reversed. 
1028. J. W. Forno, Change-alley, Cornhill, London, “ Drivi ” 
uate ere A a 24th April, 1860. magne Sf gage 
is invention relates to a double acting pumping machine, prin 
adapted for ship purposes, and coustate ie msanling two Bonn ge | 
under each end of an oscilla'ing beam or lever, which is mounted ‘on a 
suitable fulcrum and standard ; the pump rods are connected with thig 
beam at each end, which has oscillating motion communicated to it by an 
arm or lever which depends or radiates from the centre of such beam or 
its fulcrum, and is rigidly connected therewith ; this arm is counected bya 
suitable rod to a crank, the diameter of the revolution of which is regu- 
lated to give the oscillation to here the stroke required for the pumps. 
The stroke may be varied by altering the point of connection of the con- 
necting rod with the pendant arm or lever, a spur pinion on the axis of 
the crank gears, with a spur wheel mounted on a fy wheel shaft, which 
receives motion by a winch handle fitted to such fly wheel shaft, or b: 
other suitable means. The whole is fitted in a frame suitable for the 
purpose. 
1031. R. Atkinson, Southampton-court, Tottenham-court-road, London, 
“* dan apparatus to give warning to the inmates of a house or apartment 
of the attempted entry of thieves.”—Dated 24th April, 1860. 
This apparatus consists of suitable catches and springs, operating upon 
a bell or other similar alarum, whereby the inmates’ attention is at- 
tracted, — Not proceeded with. 
1033. T. A. CLanys, Ostend, “ Manufacture of corks, bungs ives."— 
Dated 25th April, 1860. . - + ee Cae ee 
This invention is designed for manufacturing corks, bungs, and shives 
of various sizes and shapes to greater perfection, and with more econom 
in material and labour than heretofore, and comprises four distinct | 
separate machines for that purpose, namely, a “lengths” machine for 
cutting the sheets of cork into strips, techuically termed “ lengths ;” 
a “quartering” machine for subdividing the aforesaid lengths into 
parallelopipeds and squares, both termed quarters; a ‘‘ backing” machine 
for trimming the said quarters by removing their rough outer parts, 
termed back and belly, and a “rounding” machine tor shaping the 
trimmed quarters iuto corks, bungs, and other shives. 
1034. V. Lanvin, Montigny-le-Roi, France, ‘* Water pumps.”—Dated 25th 
April, 1860. 
This invention cannot be described without reference to the drawings. 
—WNot proceeded with, 
1039. 8S. Nicwo.is, Bucklund-street, New North-road, and 1. Leonarp 
Arlington-stred, Islington, London, “ Fire-quard.”— Dated 25th April, 
860, 





860. 

According to this invention, it is proposed to employ a screen of metal 
or other fire-proot material, which covers the entire area in the front of 
tho grate. This screen is so constructed as to be capable of being wound 
up over a roller contained in the top of the grate or stove. or behind the 
mantel or box of the chimney-piece, and may be made to slide in greoves 
or guides formed in the side of the grate or stove itself, or in the jambs 
of the mouthpicce, or fitted thereto, It is wound up by means of a key 
or other convenient mechanical contrivance, so as either to expose the 
entire front of the fire-place, or remain more or less lowered, according 
to the draught desired ; but when the fire is to be left, as at night for 
example, the screen may be drawn down to the hearth, thereby ex- 
cluding, to a great extent, the air, and preventing sparks or portions of 
the tue! from being injected into the apartment.— Not piocceded with. 

1042. J. G. West, Fleet-street, London, “ Compasses.”"—Dated 25th April, 

1860, 

This invention relates to those compasses in which the bowl is 
filled with liquid for the purpose of obtaining steadiness in the card, and 
it consists in the means hereafter explained for filling the bowl, and 
maintaining it tilled, with liquid free from air or other gaseous bubbles. 
The presence of air bubbles, and the rapid discoloration of the contained 
water, are the two great defects of this class of cou.pass. The patentee 
fits to the bottom of the bowl a dise, by preference of corrugated German 
silver, but a disc or plate of any other substance which will perform in a 
manner hereafter stated may be employed, and he screws on or other- 
wise fits hermetically to the rim of the bottom of the bowl a concave or 
suitably-formed plate, with an aperture for receiving a connection with 
au air pump, or other exhausting apparatus or engine. ‘The tov of the 
bowl is closed, and covered by « plate of glass fitted and cemented air- 
tight. Screw plugs are fixed to the side of the bowl for the purpose of 
filling it with liquid through one plug, and for allowing of the escape of 
airand wuny excess of liquid throug: the other. The mode of filling is 
as follows:—The space behiud the corrugate’ plate is exhausted, and 
liquid, say clean water and spirit, is admitted through one of the 
plugs. A topin the connection to the air pump, or other exhausting 
agent, is now opened and again closed, the pressure of the atmosphere 
acting on the back of the plate drives out any air bubbles that may re- 
main in the bowl, and then the plugs are hermetically closed. The con- 
nection with the air pump, or other exhausting apparatus, is now en- 
tively cut off, when there will be sufficient pressure upon the liquid in 
the bowl to prevent the infiltration of air. 

1041. J.C. Durnanp, Covent-garden, ‘‘ A new system of drat: 
when affected by the tide.” Dated 26th April, 1360. P neE Ar Game 

In carrying this invention into effect the inventor suggests the 
establishment of a common sewer or canal along both sides of the 
stream, which common sewer or canal is to have only two communica- 
tions with the stream—one up the river above the town, to allow the 
ingress of the water; the other down the river below the town, to allow 
the flowing out of the contents of the lateral canals. The several ordi- 
nary drain sewers carry to this canal all the refuse waters and other 
matters which, aided by the flow of water coming from the upper 
stream, go freely towards the egress door down tho river. He shuts up 
during all the tide-time the door through which the contents of the 
canal flow into the river below the town. During all the tide-time the 
filth accumulates in the lateral canal, together with the water coming 
from the upper stream. As soon as the ebb begins the egress door 
below the town is opened, and all the contents of the lateral canal are 
carried into the river, with a velocity proportioned to the declivity of 
— said canal, aud to the quantity of accumulated water.—Not proceeded 
with, 

1054. R. A. Brooman, 166, Fleet-strect, London, “ Lamps.”"—A communica- 
tion.—Dated 26th April, 1860. : as rs 

This invention is intended to afford means for burning heavy and light 
mineral oils in the same lamp, and consists, First, in introducing 
through the bottom of a lamp atmospheric air, which acts on both sides 
of the burner in such @ manner as to keep up the necessary combustion, 
and in lowering the burner, or point of combustion, with respect to the 
level of the oil in the body of the lamp. The reservuir ior the oil is made 
by preference of au angular form, with a passage through it for the 
admission of air to the outside of the burner; while another ceutral pas- 
sage, formed by a tube which cariies the wick-holder, admits air to the 
inside of the burner. The wick-holder tube is connected to the reservoir 
by a lateral support, in order that there shall be no interference with the 
passage of air to the outside ofthe burner. The invention consists, Second, 
inan arrangement for raising ant lowering the wick. A circular wick 
is pliced over a circular metal collar, which fits over and is free to slide 
up and down the central tube, which cunveys air to the inside of the 
burner. An up ani-down motion is communicated to the collar, and 
cousequently to the wick, by_a thumb-screw on the outside of the lamp ; 
the thread of the screw works inside the lamp through a nut from 
which a smali red projects, the inner end of which is connected to the 
said collar. A flame-spreader, or button, is supported above the wick, 
by arod passing dowu into the wick-holder, and a gallery, which sup- 
ports a chimney, surrounds the burner.—Not proceeded with. 

1055. W. Crark, Chancery-lane, London, ‘* Boring bits.’—A communica 
tion. — Dated 20th Apri, i8 0. 

This invention cannot be described without ref 
—Not proceeded with, 

1057. W. NorrHen, Vaurhall-walk, Lambeth, ‘ An improvement in the con- 
struction of kilns used Jor the burning of stoneware or earthenware.”— 
Dated 2th April, 1860. 

This invention bas for its particular object the economisation of fuel, a 
more equal distribution of heat, and more perfeet combustion of smoke. 
The first is effected by causing the fire to reverberate through manifold 
tubes, pipes, or flues, previous to its escape'trom the kiln ; the second by 
the heat passing through the said tuves, pipes, or flues previous to 
makiug its escape through the centre tube, pipe. or flueof the kiln. The 
third, by the smoke passing through so long a range of confiued heat, 
uudergoes more perfect combustion than heretofore. 

1058. G. and J. Wurre, Hulme, Manchester, “‘ Pressing and cutting tobacco, 
dc.” —Dated 27th April, 1860. 

The First of these improvements consists in the adaptation, application 





to the drawings. 
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and arrang t of a ble table (on which the tobacco or other sub- 
stance is spread of a suitable thickness), in bination with an endless 
belt which is placed over the table in an inclined position, so as to com- 
press sufficiently the tobacco or other subst as it p to the 
cutting apparatus. The Second improvement consists in a novel con- 
struction of the cutting apparatus and its combination with the me- 
chanism mentioned under the head of the first improvement. The Third 
improvement consists in the application and adaptation of alever turn- 
ing on a centre at the bick of the machine, by which the attendant can 
»ress or force forward the tobacco or other substance as may be required. 
he invention cannot be described without reference to the drawings. 
1059. L. D’AuBREVILLE, Boulevird de Strasbourg, Paris, “‘ Metallic boxes 
or vessels used to contain preserved alimentary provisions.”—A communi- 
cation.— Dated 27th April 1860. 

This invention, consists First, in providing the sides or body of the said 
boxes, canisters, or other similar metallic vessels with proper oblique 
serrations, fiutings, or corrugations, or giving a suitable inward deflection 
or concave curvature to the said sides, with the object of increasing the 

wer of the said boxes to resist an inward or outward strain exerte! on 
thon, allowing also of giving any suitable angular form to the said 
boxes, canisters, or other similar metallic vessels, the lid, bottom, and 
angles of which, or either or part of them, may be further strengthened. 
Secondly, in an improved mode of affixing the lid and bottom, or either 
of them, to the body or sides of the said boxes, canisters, or other similar 
metallic vessels, with the object of obtaining an economy in the soldering 
material by preventing any surplus of this latter to trickle or run down 
along the inside of the box, and also affording a more solid or perfect 
mode of securing the lid and bottom to the body of the box. Thirdly, in 
an improved mode and certain modifications thereof for procuring a 
perfect hermetical sealing of the said boxes, canisters, or other sitnilar 
metillic vessels by the interposition betwixt the lid and the boly of the 
said boxes of a washer or ring of india rubber, or other suitably imper- 
vious elastic or yielding material, and keeping the said washer or ring 

ressed betwixt the lid and the sides or body of the box during the boil- 
ng and subsequent cooling of the box. This mode of he: metically seal- 
ing allows at the same time of opening the sail boxes when required 
without auy notable difficulty, and without materially injuring them, so 
as to leave them fit to be used again. Fourthly, in an improved soldering 
machine, or apparatus, by means of which any ordinary workman is 
enabled to solder the bottom and lid to the body or sides of the above- 
mentioned boxes, canisters, or other similar metallic vessels with much 
more ease and quickness than would otherwise be possible. 
1061. P. Tuorn, Cumberland steet, Pimlico, London, “ Signals applicable to 

domestic and other pu~poses.” —Dated 27th April, 1860. 

This invention has relation to that class of siguals which operate by 
sound, as bells, gongs, and the like, and consists in attaching to a bell or 
gong, or such like sounuing instrument, an indicating apparatus, which 
is released by the action of the hammer when it strikes the bell or gong, 
and, simultaneously with the signal, exposes an index, as a cypher, 
number, cr symbol, of the exhibition of which it gives notification, 
thereby stirecting the attention of the individual for whom the communi- 
cations are intended to the place or object desired, the replacement of 
the index simultaneously restoring the apparatus to its original state, 
placing it in a condition for repeating the communication, and giving 
notice that it has been attended to. 

1071. G. Wirners, West Bromwich, ‘‘ Fire-proof wrought-iron safes.” —Date 
7th April, 1860. 

This invention consists, First, in making the outside plates of safes 
and closets of iron and steel welded together, and reduced by rolling to 
the desired thickness, which plates in the last process the inventor pur- 
poses passing between rolls that shall impart to them a series of ridges 
or cheques on one or both sides. Plates thus made will, from their 
uneven surfaces, render the act of drilling very difficult, and, from the 
inside of the plate being of iron, it will bend and bulge rather than crack 
or split from beating. Secondly, in the use of solid bands cither on the 
outside or inside of such safes, chests, and strong fire-proof rooms, for 
securing the partstogether. Thirdly, in making the lock or bolt plate for 
receiving the lock bolt or bolts solid with the plates of the inner body of 
the safe, chest, or closet. Fourthly, in finishing the interior of such fire- 
proof safes, chests, or rooms, by lining them with slate or marble, or 
coating the inner surface of the plates with enamel, or lining them with 
non-iuflammable paper or woven fabric. Fifthly, in applying to the 
locks used for such safes, chests, strong rooms, or other purposes, of a 
simple arrangement that, in case of any attempt being made to open 
such locks by applying and exploding gunpowder or pickers to such 
locks, it shall have the effect of further securing and holdiug the bolts of 
such lock or locks in their position.—Not proceeded with. 








1076. J. Green, Leeds, ‘‘ Cutting and sawing machine.”—Dated 28th April, 
1860 


This invention consists in attaching or connecting tho ends of a saw 
blade to the extremities of two beams which work parallel to each 
other. These beams work in unison, their opposite ends being connected 
by a rod, and the required motion of the blade is obtained by means of a 
crank, which is connected with, and actuates one of, the beams. The 
blade is attached to the beams in such a manner as to allow a longitu- 
dinal drag or strain to be put upon it from a spiral spring or other effi- 
cient contrivance, whereby the blade is kept in a state of tension when 
expanded by the heat acquired by friction whilst working. The ends of 
the beams upon which the saw or cutter is attached are segmented or 
crescent-shaped, so that, when the machine is in motion, the saw or 
cutter will be maintained in a true vertical position by the blude bending 
— and being supported upon the face of the segmental end of the 

eum. 
1077. A.L. Dowste, Glasgow, “‘ Improvements in gas-burners. and in pressure 
regulating appar tus for the same.”—Dated 2th April 1800. 
This invention relates to the arrangement and construction of gas- 
burners in such a manner as to ensure the obtainment of a particularly 
ure and brilliant light, together with great yin the p 
ion of gas. The top of the burner is bell-shaped, or roun+ed off, with a 
—_ broad flange all round. Through this flange inclined holes are 
red up from beneath, in such a way as to conduct jets of air diago- 
nally into and across the gas flame. This keeps up an efficient supply 
of atmospheric air, and the flare burns with superior brilliancy. This 
inveution also rel:tes to the arrangement and construction of the sockets 
or holders, in which gas burners are set, and to apparatus or details 
contained within such sockets, for the purpose of regulating the flow or 
supply, and the pressure of the gas at the point of combustion.—Not 
proceeded with. 
1081. E. Sovurnorn, Broseley, Salop, “ Tobacco pipes.”—Dated 28th April, 
1860. 





This invention consists of a tube of glass, or other solid, made to sur- 
round the stem of the pipe, by preference at or near its middle. The 
said tube is fixed to the pipe by collars,for discs of india-rubber,’ or other 
elastic substance, secured in the ends of the said tube through holes, in 
whieh collars the stem of the pipe passes. The space between the stem of 
the pipe and the said tube is filled or partly filled with water or other fluid, 
1082. J. Grantuam, Nicholas-lane, London, ‘‘ Apparatus for feeding fur- 

naces with coul.”—Datd 28th April, 1860. 

This invention consists of a shovel or coal-box, with openings at the 
bottom, which openings are covered by a siidiug or false bottom. This 
shovel, or coal-box, is suspended on a traveller in front of the furnaces, 
which furnaces have swinging perforated’ doors, so that on being struck 
by the shovel the doors will open. The shovel, whev in the furnace, is 
suspended over the heated fuel, the sliding or false bottom is moved, and 
the coals are deposited upon the fire. Motion is given to the sliding or 
false bottom by two pins projecting from the sides, which strike the 
furnace mouth on the shovel being thrust into the fire; or such fulse 
bottom may be caused to move by any other convenient means. The in- 
ventioa also embraces a method of taking the coals from the bunkers, and 
conveying them to fill the improved coal-box or shovel. This is done by 
means of a pair of grooved rollers at the door of the bunker, and woich are 
sect in motion by manua! or engine power; these roilers are so adjusted 
as to break the larger pieces of coal without crushing them too small. 
The coals being thus prepared for use are thrown by the rollers into the 
coal-box, which is then ready to be taken tothe fire as before described. 
—Not proceeded with. 

1090. H. Hurcuinson, Paris, ‘‘ Improvements in the manufacture of goods 
coated with india-rubber and other gums, and in appurctus to be em- 
ployed therein.”—A communication.—D ited 30th April, 1860. 

This invention cannot be described without reference to the drawings. 


1004. A. Upwarp, Brick-lane, St. Luke's, London, ‘‘ Iiaprovements in ap- 
paratus employed in boring and tapping gas and witer mains, and in 
Sitting service-pipes thereto,” — Dated lst May, 1860. 

This invention caunot be described without reference to the drawings. 
1087. J. P. Giitarn, Alfred road, Upper Holloway, “ Apparvtus for manu-» 

Jacturing gas for lighting and heating, and jor obtaining motive power. 
—Dated 30th April, 1860. 

According to this invention it is proposed to decompose steam by in- 
jecting it in the form of numerous jets on to a layer of wood charcoal, or 
other substance containing carbon free from sulphur, placed in a retort 
of a peculiar construction. The gas is formed in the retort by the decom- 
position of the steam, and passes to a purifier of a peculiar con- 
struction for the purpese of removing the carbonic acid. The purified gas 
then enters a gasometer, which is weighted with water iu place of the 
ordinary weights. When the gasis to be used as a portable gas, and as 
& motive-power avent, it is ccmpressed after leaving the gasometer by a 
peculiar compressing apparatus. ‘This compressed gas may then be used 
as @ motive-power ageut, and subsequently burnt for lighting or heating 
purposes, thus performing two operations.—Not proceeded with 








1100. A. V. Newron, Chancery-lane, London, ‘‘ Apparatus for lifting 

vessels out of the water.”-—A communication.—Dated lst May, 1860 

This invention consists in combining with a suitable platform, or 

staging, furuished with bilge and keel blockings and braces for keeping 
the vessel in an upright position, a suitable number of columns upon 
which the cradle is supported, the said columus being jointed at their 
ends to the cradle and to base timbers, and mado capable of swinging 
toand fro, while at the same time they keep the cradle in a horizontal 

ition, whatever be the inclination given to these columns or supports. 
By this means the cradle may be let down into the water, below the 
line of the vessel's bottom ; and when the vessel is floated over it, the 
cradle may be elevated with a forward movement until the columns aro 
in a vertical position. The coluwns will then serve as permanent sup- 
ports, so that the vessel will not rest upon, or be supported by, the 
fitting power. 
1101. A. Baty, Rahere-street, Goswell-road, London, ‘“ Obtaining copies of 

letters, dc." — Dated 2nd May, 1860. 

For the purposes of this invention the pateutee places or binds the 

sheets, or the book containing the sheets intended to receive the im- 
pressions, or copies, in a cover of wood, orother equally hard and rigid sub- 
stance, that is to say, in a cover whereof the sides or broad surfaces are 
of wood, or other equally hard, rigid, and substantial material ; and he em- 
ploys, for exerting the requisite pressure for producing the copy, a clamp, 
cramp, rigid band or appliance, of such shape as to fit over, clip, or embrace 
the cover with its contents, pressing upon its sides, boards, or head 
surfaces tightly, either lengthwise or breadthwise as desired, but yet not 
so tightly but that it may be pushed, drawn, or moved over the cover 
lengthwise or breadthwise as the case may be. When the copy is to be 
effected this pressing appliance is fitted upon the cover, and slidden, 
pushed, or drawn with the requisite force across. down, or up the same 
from top to bottom, or from bottom to top, or from back to front, or 
from front to back, once or oftener, when it will exert the necessary 
»wessure for producing the copy. The exterivr surfaces of the sides or 
ous of the cover may be slightly convexed or raised at or towards the 
centre if desirable. 


1102. J. Brown, Munchester, “ Spouts ov tubes of lubricating cans,”—Daled 
2ad May, 1860. 

TLis invention relates to an improved method of making {he tubes or 
spouts in order that the cans may deliver with certainty an uniform 
supply of oil, or lubricating matter, and consists in placing in the inte- 
rior of the outer spout or tube a shorter tube made of any desired 
gauge, according to tle quantity of oil to be delivered, the spout and tube 
being made of iron, tin, or any suitable material.— Vol proceeded with, 


1103. W. E. Gepas, Welington-strect, Strand, Loudon, * Manufacture of 
bolts." —A communica/ion,—Dated 2nd May, 1860, 

To rough work the bolts issuing from the forge the inventor proposes 
ew ploying a press composed of an irou platform, in the centre of which 
is left an opening ; on this platform is fixed an iron arcade, and thero is 
a nut to receive ascrew. which raises or lowers the piston which slides 
between the guides. This piston is composed of a principal piece of iron 
hollowed or pierced interiorly, so that the dixcharge piece. alsa of iron, 
shall not interfere with its rise and fall. The piston being in position, and 
the discharge arrested at the guide by the aid of nuts, it will be readily 
understood that the first operates while the second is stationary. A cast 
steel cutter, which the inventor terms a knife, having the form of a 
truncated cone pierced from top to bottom, is set in the opening of the 
knife bearer, and thus connected they are fixed by screws to the lower 
part of the piston. On the before-mentioned piatform are two puppets, 
each of which is placed in a diametrically opposite position, and receives 
ascrew. To begin the work there now revains to join tie cast steel 
matrix to the false iron matrix, and thus united tc place them ab ve the 
opening in the platform, so thet on lowering the piston the knife, or 
cutter, enters the matrix, then the piston being in this position, he 
fastens the matrix and false matrix by screws, aud that so strongly that 
during the work the piston and the matrix preserve their respective posi- 
tions. Taking the bolts from the forge he places one of them in the ma- 
trix, and immediately lowers the piston by the lever; the knife fol- 
lowing the sane movement comes down upon the bend of the bolt to give 
it a regular form and a diameter the same as those which will be after- 
words rough worked. Thus, lifting the piston the bolt adheres to the 
knife, and rises with it until its head meets the discharge pieco, which 
roakes ilo bolt fall with the form and proportions desired ; another bolt 
is then substituted, and the work continued in the same manner. The 
apparatus by which the machine turns the bolts consists, as in au ordi- 
nary lathe, of a puppet which, by the aid of a cone or pulley, transmits 
the movement to a shaft, to which is adapted a tool which he terms a 
knifeholder, avd which is pierced with a cylindrical hole provided 
with four openings, two of which receives the kuife and the key, 
which key keeps it in its place, and the two oth -rs permit the escape of 
the chips or shavings removed by the knife, while allowing the water 
always used in suct: circumstances to cool the piece being turued as well 
as the operating tool.—Not proceeded with. 





1105. B. Browne, Kivg William-street, London, “ A self-heating ivoning appa” 
ratus "—A communication.— Dated 2nd May, 1860. 

This invention consists, First, in so constructing box-irons that they 
shall have two working surfaces, either of which may be used as desired ; 
and, Secondly, in heating the same by means of a spirit lamp connected 
the: cto, and wovable therewith.— Not proceeded with. 


1107. M. Nonnor, Lurville, France, “ Rolling bar iron, steel, &e.”"—Dated 
2nd May, 1860. 

The patentee proposes to effect the objects of this invention by em- 
ploying several pairs of rollers placed in parallel rows, so th:t the bar on 
leavin, the first pair of rollers is at ouce made to enter a second pair 
placed opposite to, and in front of. the first pair; from thence the bar 
passes toathird pair of rollers placed in the same position before the 
second, and so on till the bar is finished. The rolling of the bar is 


| thus carried on from one pair to the other without interruption. 


1110, A. Dixon, Birmingham, “ Serew stocks and dies,”—Dated 3rd May, 
1860. 

This invention consists, First, in a method of making the bodies of 
the dies, whether stationary or movable, used in screw stocks for cut- 
ting screws, of a circular or cylindrical form, and boriug out the recesses 
in the stocks into which the dies fit, so as to correspund, by which 
incans greater economy is effected in their mw. . ire by an important 
saving in the workmanship. And, Secondly, imparting to the movable 
die or dies a repelling or drawing back action, by means of the same 
mechanism, which gives a propelling or forward motion simply reversed 
in its action.—Not proceeded with, 


1116. H. Rei, Lee, Kent, “ Hoops for hooping casks, barrels, &c.”—Dated 
4th May, 1860, 
This invention consists in manufacturing the said hoops from iron, 
stoel, brass, or copper wire and nail rod of either a squire, round, oval, 
triangular, or rectangular section, 


1120. C. Srevens, Welbeck-strect, Londoa, “ Transporting and preserving 
live fish.” —A communication.—Dated 5th May, 1860. 

These improvewents consist in supplying to the water in which the fish 
are placed the oxygen which is continually being absorbed by them, and 
thus maintaining the fish in the same condition as in running water 
This is accomplished cither by throwing the water into the air, or by 
causing the air to euter the water iu small currents. —Not proceeded with. 


1130. W. E. Newron, Chancery-lane, London, “ Rotary planes.”"—A commu- 
nication.— Dated 7th May, 1860. 

This invention cousists, First, in constructing a plane of a series of thin 
plates in the form of a cyma-reversa, or other form approxiwating 
thereto, and placed side by side of one another ona revolving axis or 
shaft, and confined in place by means of a screw nut. By thus construct- 
ing a plane iu sections, one end of the plane is made always to balance 
the other, as all the sections are made according to one form or 
pattern, and each of its sections can be adjusted so as to succeed one 
another in their cutting operations, and thus allow of a heavy shaving 
being removed without great resistance being offered to the progress of 
the plane. The invention consists, Secondly, in having the edges of the 
central portion of the several sections of the plane, botu at the back and 
front of the plate, made in such a manner that they will be parallel toa 
line at right angles to the axis of the plano, so that by placing thes» por- 
tions upon a flat, even surface, all the cutting poiuts or edges of the 
severul sections may be brought exactly in live with one another, and 
thus all be in condition for being sharpeued, or having any desired confi- 
guration imparted to them at the same time, and by the same iu- 
strument. 


1134. J.H. Jonnson, Lincoln's-inn-jlelds, London, ** Pipe couplings.”—A 
communication.” —Dated 7th Mav, 1860. 

This invention relates to a peculiar construction of coupling and mode 
of connecting pipes, wore particularly applicable to the hose pipes of fire 
engines, whereby an oxtra length of pipe may Le coupled ou to the house 
Without the necessitating the shutting off or stoppage of the flow of 
water through sucl: pipes. According to this iuveution it is proposed so 
to construct the couplings that a tigut junction of the two parts thereof 
may Le effected by two combined movements, namely —First, connecting 
the two parts by a sliding movement ina lateral or transverse direction 
to the liue of p ping; Secondly, setting up or forcing the same parts 
tightly together vy an endwise or lougitudinal movement of the parts, 
and employing for that purpose screws, wed_es, caus, levers, or auy 
other mechanical equivalents, aud either separately or combined. 


1179. 8. C. Sauispury, Besex-street, Strand, London, ‘* Metallic fencing.” —A 
communication.— Dated 12h May, 1860. 
This invention cannot be described without reference to the drawings. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Increased Dutvess in THE Inon Taaps—Usirep States Apvices: Con- 
tinued Countermanding of Orders—Inptian Traps: Railway Schemes Sus- 
pended —CONTINENTAL AND Home Tarapes: Effects of the News from China 
—Tae Caatacrer or Tae Ospers tn Hanp: Heavy Descriptions falling off 
—Pic Ison: Increasing Stocks— Coat Traps— Inonstons Trape— 
GeNrRAL Manuractusine Trapes ; Slight Improvement—Trape tx West 
Baomwicu, WALSALL, AND WILLENHALL—Tue Associatep Lock Manu- 
FACTURERS OF DanLaston—-Tue Mera Market—Inso_vency or Mr, 
Wootrey, Bomsamaxer: Proceedings in the Court—Veapict of Man- 
SLAUGHTER AGAINS® A COLLIERY ENGINEER, 


Yesrerpay in Birmingham, and on Wednesday in Wolver- 
hampton, there was a manifest effort put forth by some persons on 
*Change to “talk-up” the trade; but the attempt failed. Instead 
of an improvement, the trade has suffered a still further decline, 
The United States’ mail was of a scarcely more favourable character 
this week than last. It is true that the panic in New York has been 
checked, to say the least, yet credit has been terribly shaken, and the 
usual remittances are for the greater part withheld. it is also true 
that the advices from the Southern States are of a less belligerent 
character than those previously to hand. Still, the Governor of 
South Carolina had forwarded a message to the State Legislature in 
favour of secession. He also advises prohibition of slaves from 
states not Members of the Southern Confederacy, He hopes all the 
Southern slave states will unite in the Confederacy, and advises 
stringent laws against abolition incendiaries. He says that the 
failure to secure the co-operation in a Southern Conference of onl 
Mississippi and Alabama debars all hopes of concerted action. It is 
too late to entertain the proposition of a Conference now, and South 
Carolina will be wanting in self-respect if she entertains a proposi- 
tion looking for a further continuance of the present Union. The 
Governor does not doubt but that Georgia, Alabama, Mississippi, 
Florida, Texas, and Arkansas, will immediately follow South Caro- 
lina, and all the Southern States eventually. If a resort to arms 
should be necessary, the service of volunteers from every part of the 
South has been tendered. He does not believe the present or the next 
administration will attempt to coerce South Carolina, after secession, 
by refusing to surrender the harbour defences or interfering with 
imports and exports. But if mistaken they must accept the issue as 
becomes men preferring annihilation to disgrace. A telegram from 
Columbia, dated November 27th, says: —‘ The Governor's message 
was laid before the Legislature yesterday. He recommends the 
arming of the State; also to make the circulation of abolition or 
other documents, tending to incite the slaves, treason, punishable 
with death; also to encourage direct European trade, the State to 
assume any losses accruing. It is rumoured that reinforcements of 
United States’ troops are coming to Fort Moultrie. Finan- 
cial matters are in a desperate condition, and merchants are 
signing petitions for the bank to pend. In isiana, 
Tennessee, and Mississippi the Disunionists were working vi- 
gorously to stir up popular excitement.” Such a state of 
things cannot but be most prejudicial to trade. This was 
displayed by the Canada’s advices received in this district on 
Tuesday, when not only were the orders countermancded by the 
previous mail not advised to be put in Land, but other orders, not 
before suspended, were required to be delayed. ‘The extent to which 
these countermands affect the iron tride may be judged of from the 
fact that metals and metal wares form a large item in the returns of 
the exports from this country to America; and that these exports 
in the first nine months of this year were of the large value of 
£15,765,014. Scarcely any orders are now being received on account 
of the East Indian market; and there is reason to fear that 
soon that market will for a time be nesrly a blank. The 
internal difficulties in that country to which we adverted 
last week are already bearing fruit of the description feared 
Certain Indian railway schemes —the carrying out of which 
would have been largely beneucial to the iron trade—have been 
suspended. The European market, as a whole, is not displaying any 
improvement, nor is it likely to for some time to come—the French 
Treaty notwithstanding. With another Italian war imminent in the 
spring, the sphere over which undertakings that will require iron in 
the carrying of them out has become extremely limited. ‘Then the 
apparent complications which have accompanied the success of our 
arms in China are exercising an injurious influence on the prospects 
of the home market. Respecting the actual condition of the order- 
books of the various works, there can be no doubt that it is not so 
good as was the case last weck, ‘The speciiications for heavy 
descriptions are being more closely worked up; and this is a depari- 
ment of the trade in which the competition is more limited than in 
most others. Sheets also continue to decline; and in rods and hoops 
and general merchant iron there is a perceptible falling otf. 

The stocks of pigs in the hands of makers of malleable iron are 
large for this time of the year, and some of them are sending 
to the pig makers from whom they purchase, desiring that deliveries 
may be suspended. Very little i8 therefore doing in sales of pigs. 
Makers who can afford to do so are stacking, and others are pressing 
for sales at even a slight decline upon the prevailing rates, which 
are said to be profitless. 

The ironmasters and their agents were joking the coal masters on 
Wednesday that “they were now the best off.” Undoubtedly the 
season of the year gives considerable impetus to the coal trade, and 
prices are well maintained. Very best, 11s. ; common, 9s. ; lumps, 
7s. 6d. ; and fine slack, 2s. 6d. per ton west of Dudley. On the east 
side the prices range from 6d. to 1s. per ton higher. These are the 
rates at the various wharves. 

The demand for native iron ores is tolerably good, and for first 
rate qualities the prices range from 15s, to 17s, per ton. Consider- 
able quantities of hematite and other ores continue to be brought 
into the district from a distance, without materially affecting the 
home market as regards price. 

The general manufacturing trades of this district are in « some- 
what improved condition upon their state last week. A few extra 
orders have been given out this week, and they are on account of 
the home trade. ‘The country shopkeepers are making additions to 
their stocks of such articles as are required about Christmas time, 
but they order with moderation, evidently in the belief that the 
Christmas markets will not be brisk. But the orders distributed 
during the last week by the factors have been most acceptable at 
this moment, especially at Birmingham, where many of the small 
manufacturers had worked up orders so closely that, to keep their 
workpeople on at average time, could ouly Lave been done by making 
up goods for stock to a greater extent than is desirable at this period 
of the year, with the prospect before us of a mouth, at least, of 
quietude, This has been partially avoided. At the principal 
manufactories where the lamp, chandelier, or gas-fitting trades 
are carried on, the artisans were, for the most part, making 
their usual time last week; the like may be said in re- 
gard to some of the jewellery trades, in some of which there 
is a steady business doing; in other branches there exists much of 
slackness, and the artisans had not employment for more than three 
or four days last week; but, looking at the high price of provisions, 
and the late period of the year, trade generally is not worse than 
might have been expected. ‘The accounts to hand from the small 
towns between Birmingham and Wolverhampton are not, on the 
whole, unfavourable. At West Bromwich, fur instance, the hollow- 
ware manufacturers have orders enough to keep all hands fully 
employed ; at Walsall the saddlers’ iroumougers have been rather 
busier ; the large works in the neighbourhood of Wednesbury are all 
in full operation. At Willenhall the depression continues, Ua account 
of the etlorts which certain purchasers of gun locks are now makin 
to secure the manufacture of gun locks ia large factories, the onal 
masters who,a few weeks ago, issued a protest against the combination 
of the purchasers to buy only locks produced in such factories, are 
now issuing the following announcement :—“ To gun contractors, and 
all persons who purchase gun-locks.—The small manufacturers of 
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gun-locks, at Darlaston, beg to inform all purchasers of gun-lock® 
that they are prepared to furnish gun-locks of any quality required, 
on the shortest possible notice, and on the usual conditions.” 

The metal market, generally, is dull, and will, in all probability: 
remain so until after Christmas, as consumers are restricting their 
purchases to individual requirements. 

In the Birmingham Bankruptcy Court, on Monday, William 

Woolley, boiler maker, of Tipton, came up at his certificate meeting. 
Mr. John Smith having made a formal application for a certificate, 
the Commissioner adverted to some bills given by the bankrupt, and 
asked the history of them.—Mr. Smith said he was almost afraid to 
give the history of them, but he might make this one apology for 
the bankrupt: that he was an ignorant, illiterate man, and had 
signed the bills under pressure.-—The Commissioner (to the bank- 
rupt): How came you to sign these bills?—The bankrupt: Through 
fear of coming to this, Sir.—Mr. Smith: The first he signed was 
really due, and I think the second one was also, and then he renewed 
them, as he says, through fear.—Mr. Kinnear (official assignee): 
Hickmans employed this man as an engineer, and they gave 
him employment, and the fear exercised was that their work 
would be withdrawn.—In answer to the Commissioner, Mr. 
John Smith said the bankrupt received no consideration for the 
bills, and that beyond them he did not owe a shilling. He had, 
said Mr. Smith, been a hard-working man for forty years, working 
at boiler-making with his own hands, and had kept himself all that 
time without a stain upon his commercial character. It was there- 
fore a very sad thing that he should now, with his family, be brought 
into a state of ruin through these bills.—The Commissioner said it 
seemed to him to be a very painful and a very shocking case, and 
from all that he could see these Messrs. Hickman would have a 
great deal to answer for—much more, in fact, than they would be able 
to answer for. At the same time, venial and pardonable as the 
bankrupt’s conduct had been, the creditors who took those bills must 
in great measure be damnified in accepting them. It was much to 
be regretted that it was not the fashion for creditors to make some 
inquiries into the circumstances of such bills. Excepting those 
liabilities on bills, the bankrupt appeared to be solvent. lis real 
creditors, indeed, only amounted to £101, and his aasets, said to 
amount to £204, had actually realised £170. - His books, too, had 
been well kept for a trader of his class. He -(the Commissioner) 
hardly knew if he were setting a proper example by giving a 
certificate without suspension, but there were certain extenuating 
circumstances, and in some respects it was a case of misfortune. The 
bankrupt might therefore have either a third-class certificate with- 
out suspension, or a second-class suspended for a month. Mr. Smith 
accepted a certificate of the third-class without suspension. 

An inquest has been held on the body of William Smith, who 
jumped out of a skip as he was being raised from a pit in the Prior 
Field Colliery, the property of Messrs. Whitehouse, was brought to a 
conclusion on Friday evening, at Cann-lane, near Wolverhampton. 
The engine, it appeared, worked three pits, and the engine-driver 
was John Mason. It was known by Mason that a man was coming 
up one of the shafts, yet he went down to fire, returning to his 
engine in time to prevent the loaded skip from reaching the pulley. 
Meanwhile the deceased, fearing that the skip in which he was being 
drawn up would go over, jumped out, and fell down the shaft. After 
he had jumped out the empty skip went over. ‘The jury returned a 
verdict of ‘* Man-laughter” against Mason, who was committed for 
trial. He was, however, admitted to bail. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 
Liverroot Matrers; Mersey Dock Board: Gallery of Science and Inventions 


at the New Free Library : “ Liverpool—Past, Present, and Future ;” Liver- 
poot Polylechnic Society—AnvEsian WELL NEAR NORWICH—STATE OF 


his annual address, giving a review of the subjects which had been 
brought under the notice of the society during the past year. 

Messrs. Colman, starch manufacturers and millers, of Carrow, near 
Norwich, have been for some time engaged in sinking an artesian 
— their premises. The depth at present attained is about 

000 ft. 

The alarming—or supposed alarming—state of affairs on the 
American continent has reacted injuriously on the trade of Sheffield ; 
and it is even stated that some orders in course of execution have 
been countermanded or suspended until the arrival of further in- 
telligence. It is stated, however, that one leading firm received some 
fair orders by the last mail, including some from the southern states. 

A rumour which has been in circulation in the North of England 
during the last week or two, that the Midland and Lancashire and 
Yorkshire Railway Companies were about to amalgamate, has re- 
ceived a contradiction ‘‘on the most positive authority.” It is 
added that no proposal of such a nature has been made, or even dis- 
cussed, by the directors. The ramour has probably arisen from the 
fact that negociations have been taking place for some alterations 
and improvement in the traflic arrangements between the two com- 
panies. 

It is proposed to form a Chamber of Commerce at Wakefield. Mr. 
Councillor Lamb, in bringing the subject forward, said Wakefield, in 

proportion to its population, was the richest town in the West Riding : 
in the matter of income-tsx Leeds only paying at the ratio of 2 to 1, 














or on £1,200,000, while Wakefield paid on from £500,000 to £600,000. 
That they might judge of the wealth of the town and neighbourhood, 
he had collected statistics, from which it appeared that, in Waketield, 
£457,000 was invested in railway shares, £215,000 in canals, £220,000 
in gas and water companies, £172,000 in steam and other vessels, 
£32,000 in Crystal Palace shares, £210,000 in mining companies, and 
£800,000 4n consols and similar stock. i 

We turn to the north. The accounts cf the Newcastle Savings 
Bank, made up for the year which has just closed (November 20) 
show an increase in the depositors’ balances of upwards of £32,000, a 
fact of some social significance when the high price of provisions and 
the dull wet season is taken into consideration. It appeared, also, 
that 1,030 new accounts had been opened during the year, showing 
greater thrift, no doubt, on the part of the young. It is gratifying, in 
referring to a great centre of mechanical industry like Newcastle, to 
find the working population, by whom the triumphs of in- 
ventors and capitalists are so materially assisted, advancing 
in the paths of social reform, thrift, and comfort. — Some 
Kavari timber has just been imported into the Tyne from New 
Zealand for Mr. W. Marshall, of South Shields. The timber is the 
first of the kind brought into the Tyne, and the extraordinary 
length and size, together with the fineness of the texture, render it 
well suited for shipbuilding purposes. 

It was stated, at the last meeting of the Manchester city council, 
that Mr. Train, finding so many difficulties thrown in his way, has 
resolved not to construct his railway in Manchester until Parliament 
has given him power to lay down lines, with those powers of reser- 
vation over them which he considers he has a right to have. 

The agitation on behalf of the “engine-drivers’ and_firemen’s 
short hours’ movement” continues. At a meeting held at Leeda, the 
other day, there were about 100 men present. ‘The chair was taken 
by one of the London and North-Western men, who described at 
some length the objects of the movement, which were either by an 
arrangement with the directors of the various lines of railway, or by 
a legislative enactment, to fix the number of working hours per day 
at the uniform rate of ten, instead of, as at present, indetinitely 
ranging from fourteen to sixteen, and sometimes eighteen, hours. 
The meeting was addressed by a deputation from Manchester, con- 
sisting of the president and secretary of the central committee, who 
described the steps which had been already taken towards effecting 
the object which the association had in view. Several members of 
parliament and other persons of influence had expressed themselves 
as favourable to the movement. Amongst the rest the Earl of 








TRADE AT SUEVFIELD—LANCASHIRE AND YORKSUIRE AND MIDLAND Rait- 
ways: The Amalgamation Rumour a Mere Idle Canard—Prorosed 
Cuamsen oF Commence AT WakerigLD—Tnue NortH; Progress of 
Thrift: Importation of Kavari Timber from New Zealand—Mp, Train 
Wairine vor PaRtiamMentaRyY Powers—Tue Suorter TrmE MoveMEeNT 
AMONG RAILWAY ENGINE-DRIVERS AND FIREMEN: Aeeting at Leeds—WestT 
Lam SewersGe Works—Tue Post or Ipswich—Gas FOR STEAMERS, 


One or two matters of interest transpired at the Jast meeting of | 
the Mersey Dock Board, ‘The proceedings of the marine committee | 
testified to the success which had attended the testing of the subma- | 
rine cable between New Brighton and Bootle; but the cable across 
the mouth of the Dee had again been injured, and the committee had 
determined to have the amount of damage ascertained and repaired. 
An application from the United Kingdom Electric Company to be 
allowed to carry their wires on poles from Egerton Dock to the ex- 
treme end of Sefton-street, was referred to one of the committees. 
It appeared that the solicitor’ of the War Department had writ- 
ten to the Secretary of the Board, stating that he had been instructed 
by the War-oflice to obtain from the board possession of the two 
sites for batteries mentioned in the previous correspondence, namely, 
one at Bootle Landmarks, and the other at the Salisbury Dock Pier. 
The solicitor added that, if the board could n:t give the land uncon- 
ditionally to the War-oflice, they should grant a lease of $99 years, 
at a peppercorn rent, which bad been done at other ports, The 
Chairman suggested that ihe letter should be referred to the solicitor 
for his opinion. The board had agreed to give the War-oflice the 
land at the Bootle Landmarks, aud they had also agreed to give a 
site on Salisbury Pierhead. With respect to the other sites, the Board 
would recollect that the War Department proposed mereiy to erect 
platforms for guns, keeping the armament at some magazine to be 
erected adjacent, whence they could be run down and mounied when 
required ; but they made a great point of the Salisbury Dock bat- 
tery and the battery at the extreme north end of the dock property. 
—Mr. Mondel said he thought the amicable demonstration made by 
the Emperor of the French, in sending his wife here amongst the 
volunteers, as Mr. Gladstone had said, really ought to tend to allay 
the fears of the War-otlice.—The letter was referred to the solicitor, as 
proposed by the chairman.—The tirst meeting of the managing com- 
mittee of an interesting department of the new (Brown) Free Library 
and Museum, viz., the ‘‘ Gallery of Science and Inventions,” was held 
on Friday evening, in the new building. The committee, it may be 
interesting to state, consists of deputies from the various learaed 
societies of Liverpool, viz., the Architectural and Archxological So- 
ciety, the Chemists’ Association, the Historical Society of Lancashire 
and Cheshire, the Literary and Philosophical Society, and the Poly- 
technic Society. Mr. Brown declined a proposal made by Mr. 
Alderman Bennett, that he should be appointed president of the 
committee. The choice then fell upon Mr. Alderman Bennett. Mr. 
Brown submitted to the meeting a letter asking the free library 
committee to grant the use of the lecture-room of the free library to 
the various learned societies of Liverpool, as well as the room ad- 
joining, in which to hold their meetings. If there were no funds for 
the purpose at the library committee's disposal, Mr. Brown offered to 
fit up the room referred to at his own expense for the purpose named. 
It was agreed that the letter should be forwarded, without alteration. 
Mr. Brown’s munificerce really seems to know no limits.“ Liverpool 
—Past, Present, and Future,’’ formed the subject of a lecture delivered 
an evening or two since by Mr. Councillor Beloe. Mr. Beloe re- 
viewed in striking and felicitous terms the astonishing progress which 
Liverpool has achieved since the commencement of the present 
century ; and adverting to the brilliant future which he considers is 
in store for the town, ‘he urged the great importance of attending 
strictly to sanitary measures, so as to secure improvement in the 
public health. He also insisted on the importance of providing, out 
of the corporate funds, parks for the recreation of the growing popu- 
lation. At the last meeting of the Liverpool Polytechnic Society 
Mr. W. T. Tongue exhibited and explained a patent gas regulator, 


and Mr. Rickard exhibited and explained a number of improved 
safety-lamps, the most approved of which was one which could not 





The president then read 


be opened without extingushing the light. 


Shaftesbury had said that he was willing to aid them by every means 
in his power. Lord Shaftesbury, however, advised them to exhaust 
every other means in their power before applying to Parliament. 
This they had endeavoured to do. They had addressed respectful 
memorials to locomotive superintendents, and, failing to get any 
redress by that course, they had also memorialised the directors, 


| Some advantage had been gained by the latter course, as the presi- 


dent said the locomotive superintendents of the Lancashire line had 

had orders to carry out the ten hours’ system as soon as possible, and 

with this view several new locomotives bad been ordered to be made. 

On other lines, however, especially the Great Northern, the directors 

said it was impossible to carry out the system. Resolutions in favour 
f an application to Parliament were adopted. 

An additional loan of £10,000 is about to be raised for the heavy 
sewerage works at West Ham. 

The benefits resulting from docks are forcibly illustrated in the case 
of the port of Ipswich, in respect to which some interesting parti- 
culars have just been collected by Mr. George Hurwood, C.E. 
Mr. Hurwood stated that the effect of the operations which had been 
carried on had been to give a depth of water from the sea to the wet 
dock of 16 ft. 4 in. at average spring tides, and an average low water 
depth of not less than 3 ft. 3 in. When the wet dock was opened, 
in 1842, vessels of about 13 ft. draught of water could reach the 
dock at average spring tides. ‘The object had since been not 
only to increase the depth, by dredging, but to bring the 
channel course into a good condition, and to regulate the capacity, 
where necessary, so as to make the navigation easier. Every avail - 
able means had been adopted to encourage the easy flow and ebb of 
the tide, and to prevent any encroachment upon space previously 
covered by tidal water, particularly in the upper part of the river, 
and, wherever, opportunity offered, to enlarge the receptacle 
to receive it, as the author believed that the preservation of 
the river entirely depended upon the tidal operations. There 
was a rise and fall of the tide at Harwich of 11 ft. 6 in, 
and at Ipswich Dock of 13 ft. 7 in. ‘The rate of spring tides, 
within two or three miles of Ipswich, was about 1} knots 
ad hour. The duration of the flood and of the ebb tide at 

pswich Dock was nearly equal; and the stationary state of the tide 
at low water was of short duration, and seldom perceptible. The 
cost of the wet dock, and of the works connected with it, amounted 
to about £130,000. It might be stated that, before the commence- 
ment of the works, the depth of water to Ipswich Quay was only 
8 ft, whereas now it was 16 ft. 4 in. At the former period the 
tonnage of the registered vessels belonging to the port was less than 
7,000 tons, whilst at the present time it amounted to 16,274 tons. 
The Birkenhead Commissioners are trying the experiment of light- 
ing the cabins of their river steamers with gas. A quantity will be 
carried on board each steamer daily. 


Fatau AccipENT ON THE Lonpon, CHATHAM, AND Dover 
Rartway.—On Saturday evening Mr. Delavaux, the city coroner at 
Canterbury, held an inquiry at the Castle Inn, in the parish of St. 
Mildred, in that city, into the circumstances connected with the 
death of John Mather, a sub-contractor of the works in the course of 
construction for the London, Chatham, and Dover Railway, in the 
neighbourhood of Canterbury. About half-past 11 o'clock that day 
the deceased was on the New Bricktield Bridge over the London, 
Chatham, and Dover Railway, engaged moving some earth from 
behind one of the abutments. By some means the earth, about a 
wagon load, slipped from the rear of the abutment and knocked him 
off, and completely covered him up. Assistance was promptly 
obtained, and in about six minutes he was extricated from the earth. 
On medical assistance arriving life was extiuct. The wet weather, 
it was supposed, had caused the earth to slip. The jury returned a 
verdict to the effect that the deceased was accidentally suffocated. 
The poor fellow has left a widow and seven children ; but, fortunately, 
he had insured his life only five days previously for £250, besides 
two other insurances amounting to £500, which he had previously 
etfected, 
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PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond. — Extra 
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Raits.—The market is steady at our quotations; nevertheless business 
has not been over brisk this week. 

Scotcu Pig-inon has been rather dull during the past week. Some 
business transacted in warrants at 51s. 6d. to 51s. 3d., closing dull at the 
latter for Mixed Nos. cash, and 52s, 3d, for three months open, f.0.b, at 
Glasgow. Shipping brands without alteration. 

“ a has declined 5s. per ton, the nearest price on the spot being 

CopPer continues unaltered. 

Lab in moderate demand. 

Tin in good request. Foreign Banca is still quoted £135, and fine Straits 
held for £131. 

Tin PLares somewhat dull. 


December 13, 1860. 


MOATE and CO., Metal Brokers, 
65, Old Broad-street, Lon:ton, 




















TIMBER. 
1859, | 1860. | 1859, | 1860. 
Perload— £5. £5.\4 4&4 8.) perlosd— 485 £82 £8 £5 
Teak .....-seeee+e015 0 16 | 11 1013 5/| Yel. pine, per reduced C. | 
Quebec, red pine... 3 5 4 0) 3 5 4 | Canada, Ist quality]? 10 19 0/17 019 0 
yellow pine 3 0 315 |) 3 0 315) 2nd do. ..12 0 13 O} 11 O11 1d 
St.John, N.U.,yel .5 0 S10) 5 O 6 | Archangel,yellow..14 0 15 0/14 01510 
Quebec, oak,white.. 5 0 510 | 5 0 510) st, Petersuurg,yel 1210 13 10/123 10 18 10 
ire 400 6) 4 0 410) Pinland,.......... 910 1010) 91010 10 
i 0 0 0 0) O UO O O}| Memel.......-..-.40 0 15 lv 10 15 10 
31/415) 310 410 Gotheuburg,yellow.lu 0 12 lu} 9 lv 1210 
310 6 0 | 210 6 10/| white. 910 11 ¢| 9 Ol ¥ 
3040 | 215 4 0} Gefle, yellow ......11 1210)11 lv 13 0 
+310 4 0 | 3 5 4 O/|soderhamn........ uO 18d) lt 012310 
+310 315 | 315 0 0} Christiania, per C. 
Swedish...........215 3 0/25 2136!) 12% by 3 by 9522 0 84 0/20 026 0 
Masts,Quebecrd pine 5 : : 4 60 : 0 | in, .....yellow 
ylpine 5 5 0 0 | | Deck Plank, nts, 
ines... 00 00/00 0 o|| rae in t O14 1 4) 015 116 
Lathwood,Dantsc.fm 6 06 7 0| 610 70 | |Staves, per standard M 
St. Peers. 9 0 910 | 9 G10 O}| quebec, pipe......- 0 550) 60070 0 
Deals, per C, 12 ft. by 3 by 9 in. j a puncheon..16 0 180) 18020 0 
Quebec, whitesprucel5 019 0 15 & 0 | |Baitic, crown P 
[13 10 16 10 || a 170 0 180 0/ 230 0 240 0 


Bt. Jobn,whitesprucelS 017 10 


SCOTCH PIG IRON REPORT. 





No. 1 Gartsherrie.. .. 583. 6d. f.0.b, Glasgow, 
me G.M.B, .. «- 50s. 6d, pa do. 
» 3 Du, oe ce 493. Od. ae du. 
M. Nos, Do. « .. 503d. 5, de, 
WARRANTS, 

{ Cash prompt... ..” 51s. 3d. per ton, 
3-5ths No. land} 1 mo., open,.. .. 51s. 6d, do, 
2-6ths ,, 3... )}2mos.,, ,, .« «o 523.00. do, 

G.M.B. 3 ov» so 6 ee «=6e)«=—(28, Sd, do. 

MANUFACTURED IRON. 

Bars,Govan .. .. «. « &7 15s, Od. 
» Common .. « « &7 5s, Od, 
Drumpellar,Common .. .. £7 2s, 6d 
le Best .. .. .». £8 2s. 6d 
Plates and sheets .. .. .. £9 0s. 10, 
Rails oo eo ce eo eo &7 Os, Ud. 
Pipes oo cc oe £5 Os, Od, 
Chairs eo ee ce ce of £403, Od, Nett cash. 





G.iasGow, December 12th, 1860 
We have to report a further decline in the value of pig-iron since this 
day week. From 5ls. 9d. cash, the opening price, a rapid decline ensued 
to 50s. 74d., which was accepted yesterday ; but at that point a slight rally 
set in, and to-day 51s. cash has been paid, closing buyers, sellers, 61s, 14d. 
For shipment the demand has slightly taken off, and consequently quota- 
tions are likewise lower. 
Exports last week were 8,779 tons against 10,398 tons in the corresponding 
week last year. Suaw, THOMSON, AND Moors, Metal Brokers. 





Ex.ecrro Bock PRintinc.—At the meeting of the Society of 
Arts, on Wednesday evening last, the paper read was on “ Electro 
block printing, especially as applied to enlarging or reducing any 
printing surface, or original drawing,” by Mr. H. G. Collins. After 
speaking generally of the advantages likely to accrue from increased 
facilities being atlorded for the illustration of books and periodicals, 
the author proceeded to describe in detail the various processes 
which he had undertaken to bring before the society. In order to 
produce an enlarged copy of any printing surface, an impression was 
first taken in transfer ink on a sheet of vulcanised india-rubber of 
perfectly uniform substance, and coated with an elastic composition, 
which was then accurately stretched in a frame to the required size, 
and then this enlarged impression was transferred to stone or zinc, 
to be printed from by the ordinary lithographic process. For re- 
ducing, this operation was simply reversed. ‘This was Mr. Collins’s 
original invention, but it was suggested to him by Mr. Mark Lemon 
that its usefulness would be materially increased were he able to 
obtain the enlarged or reduced impressions on surface blocks to 
print at the type-press. After a series of experiments he had 
succeeded in this respect, and this part of his invention he then 
proceeded to describe. The drawing was first made on transfer 
paper and transferred to stone or zinc, which was after- 
wards subjected to a series of processes, similar to that 
in which a lithographic stone was inked when about to be printed 
from in the ordinary way; but the ink used was mixed with suitable 
dryers, so that each succeeding coating of the composition might 
quickly set before the next coating was applied. By these means 
the parts constituting the drawing became more and more raised ; 
and when this raising had been sufficiently a a cast in 
wax or other material was taken, from which an electrotype could 
be obtained. One of the most important adjuncts arising from this 
last-described process was the production of electrotype blocks from 
the artist’s original drawing, without the aid of an engraver. The 
artist was simply required to make his sketch on transfer paper, or 
in transfer ink, or upon a grained metal plate, and a printing block 
in perfectly accurate jfac-simile could be very rapidly produced 
from it. Old engravings, old editions of books, could thus be re- 
produced at very moderate cost, and accurate copies of photographs 
of passing events might be given in the columns of a daily illustrated 
newspaper. After mentioning many other objects to which these 
inventions seemed applicable, tlie author concluded by drawing 
special attention to one which appeared to be most important—the 
enlargement and production of the Ordnance Survey, a work which 
Colonel James, in his ras said would require a sum of about 
three millions and a half, distributed over thirteen years, but which 
the author had no doubt coud be preduced in about two years for 
one-third that sum. 
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SOCIETY OF ENGINEERS. 
STREET RAILWAYS. 


Paper by Mr. C. L. Lieut, read at the Meeting of the Society, 
Monday, December 3, 1860. 


Mr. H. P. Sreruenson in the Chair. 


Tue subject of my paper this evening is one of great importance’ 
and one that has been for some months past occupying the serious 
attention of the principal municipal bodies of this country, and 
particularly the vestries of the various parishes of this metropolis. 

Having had considerable personal experience in the introduction, 
construction, and working of street railroads in the principal 
American cities, I feel it a duty as well as a pleasure to lay the 
results of that experience before this society. 

Tramways, according to the original acceptation of the term, are 
English, and date back at least 200 years in connection with the 
mineral workings of this country; indeed, I find that in the year 
1600, trackways or tramways were employed in this country, and 
were originally constructed of timber, the transverse sleepers | 
of oak or fir from 4 in. to 6 in. square, 5 ft. or 6 ft. long, and lai 
about 2 ft. apart; the longitudinal beams or rails laid across the 
former were generally of sycamore or larch, being secured thereto 
by pins or pegs of wood, and were from 4 in. to 6 in. square, and 
jaid in 5 ft. or 6 ft. lengths, and this description of line formed what 
was called a “ single way ;” when two longitudinal beams were laid 
one upon the other it was called a “ double way,” which constituted 
a great improvement upon the former. ‘The transverse beams were 
thus protected from the feet of horses, as a space was obtained for 
ballasting, which was laid up to the bed of the upper rails, and the 
under rail was also protected oe it; the upper one could consequently 
be replaced when worn, without disturbing the lower. The surface 
of some of these rails was square throughout their width, in others 
a small ledge was placed at the side to keep the wheels in their 
places, similar to iron plate rails, while some had all the edges 
rounded off like edge rails, in which case flanges were placed on the 
wheels of the wagons. 

At the period when coal came into use in the metropolis as fuel 
instead of wood, about the year 1760, the demand for it caused a 
proportionate increase in the expense of conveyance, which led to 
the use of iron rails as a means of reducing it, and wrought iron plates, 
2 in. X 3 in. thick, having been occasionally laid upon the surfaces 
of the beams and secured by countersunk bolts at sharp curves and 
steep planes to receive the wheels of the wagons, gave the first hint 
to the projectors. 

Cast iron plate rails were first employed in the year 1767 ; the 
trams or beds were generally made about 3 in. wide, with an upright 
ledge 3 in. high, termed the keel, cast on the surface and upon the 
inner side to keep the wheels on the tracks, and they were 
usually cast in about 6 ft. lengths, and secured to the sleepers by 
spikes and oak plugs. 

Tramways were and are still much used for both permanent and 
temporary purposes in collieries, mines, and quarries, and in the 
formation of roads and other purposes. 
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spection of the system as there adopted, I am unable to go into the 
details of construction. 

During my res:dence in Paris, in 1853-4, I had the opportunity of 
witnessing the construction and working of, I believe, the first horse 
railway in France, viz., from the Place de la Concorde to Passy ; and 
although the system as there applied contained many good features, 
still for street traffic or crowded public thoroughfares there were 
many points highly objectionable. (See Fig. 8, to which I will 
hereafter advert.) Since that period an extension of the system has 
been made with various modifications. 

in New York street railways have been in use for some eight or 
ten years, having been introduced by a Frenchman (Loubat) whose 
name is well known in connection with the system. In the ex- 
tension of the system in New York by other companies various 
modifications have been made, none of which, however, answer the 
purpose but very imperfectly, at least so far as their eflect upon the 
ordinary street traftic is concerned. 

The badly-built track, dangerous rail, and miserably constructed 
cars of the New York street railways, tended greatly to throw 
discredit on the system generally, and for some years prevented their 
adoption in other cities, and although in Boston (which was the 
second city in America to adopt them) various companies had held 
Acts of the Legislature for the construction of street railways fora 
period of two or three years, they could not obtain a location for a 
single line in any portion of the city or its suburbs. To the New 
York (and the then only known) principle, so great was the opposition 
brought to bear by intiuential bodies, and owners of real estate, on 
the various proposed lines of route. 

After considerable agitation and the expenditure of considerable 
sums of money in opposing the scheme, I was consulted by various 
parties holding these charters as to the best means of getting over 
the difficulty. 

The subject, and the many difficulties I had to contend with (and 
there were many, some of them live ones, and I assure you there are 
a great many such on the other side of the Atlantic), cost me much 
and anxious consideration. At length, however, 1 overcame them, 
as may be seen from the section shown in Fig. 2. 

Having accomplished this result, I submitted my models to several 
influential gentlemen, who highly approved of my plan. 1 laid them 
before the municipal authorities in council, who were so satisfied as 
to its superiority that I immediately received permission to lay 
down a section of the Metropoijitan line between the cities of Boston 
and Roxbury, consisting of a double line 1} mile long. 

One month only was — me for its accomplishment, and I had 
the satisfaction of completing it in twenty-one working days, and 
with this gratifying issue, that I not only received a very handsome 
bonus, but had immediate orders to proceed in the construction of 
this and other lines. The hitherto principal op; ts to the sch 
being so satisfied with my improvements that no further opposition 
was offered in any quarter, and the system was carried out in the 
city of Boston and its suburbs to the extent of nearly fifty miles. 

At the time of my commencing the construction of street railways 
in Boston I had not visited New York, and was consequently 
unacquainted with the exact principle of construction and condition 
of their roads. 

In the month of February, 1857, however, while travelling through 
the States, I had ample opportunity of examining the New York 
street railways, and I must confess I was not at all surprised at the 
amount of opposition brought to bear aguinst the introduction of the 
system into other cities of the Union. 

The rail Fig. 7 was of the worst form for ordinary street traffic, 
and from the method of fixing it to the longitudinal sleepers was so 
soon thrown out of order, that in a short time it became a perfect 
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In the year 1844, and, I believe, until a more recent period, there 
was a tramway from Wandsworth to Croydon and Mitcham formed 
of plates of cast iron 4} in. wide and 1 in. thick, and laid in 3 ft. 
lengths; the plates had an upper vertical guide flange 2 in. high, 
and a fish-bellied flange on the other side; the guide rails were 
4 ft. apart, the gauge was 5 ft.; the plates were bedded on stone 
blocks, and fastened down by iron spikes driven into wood plugs, 
which were let into the blocks vertically. 

Horses were used upon this line, the usual load of a horse being 
about 4 tons, the wagons weighing each 1 ton. 

There was also, about the same period, a tramway at Glasgow, 

art of which was laid at an inclination of 1 in 20, upon which a 

orse could drag a load of 4 tons, the amount of repairs were very 
trifling; the rails were 8 in. wide, 2 in. thick, and were made in 3 ft. 
lengths. 

Tramways are sometimes constructed of stone, as in the Com- 
mercial-road, London, the Avenue de Neuilly, at Paris, and many 
other pom, and are specially designed to facilitate the travel of 
heavy loads on ordinary wheeled vehicles, and are totally different in 
their character from the iron tramways of which this paper specially 
treats. 

In the year 1849 a tramway was in existence from the Clyde to 
Renfrew and Paisley, and, if 1 mistake not, drove a considerable 
trade in the conveyance of goods and passengers from the Clyde 
pier to those places, The cars were constructed to carry inside and 
outside passengers and merchandise, and were worked by a pair of 
horses (tandem) at a considerable pace. . 

Within the last few years, and up to a very recent date, a tram- 
way or horse railway was in operation from Stratford-upon-Avon 
to the Oxford, Worce.ter, and Wolverhampton Railway at Honey- 
boune; not, however, having had an opportunity of personal in- 





, and exceedingly dangerous for the wheels of other vehicles 
to come in contact with. 

Owing to the stringers or longitudinal timbers being chamfered to 

ermit of the saddling of the rail, there was very littie actual bear- 
ing for the rail left, and the result was (particularly at the inter- 
sections of streets), that from the constant transverse tratlic of heavy 
teams, the rails were in a very short time worn loose upon their bear- 
ings, and in some instances | have witnessed the rails when the car 
has passed on to one end of its lengths, rise up on the other eud, and, 
falling, send the mud flying in all directions. 

The only reason I can assign for this state of things being per- 
mitted was the fact, that the groove in the rail was so dangerous to 
the light wheeled yehicles of New York, that the drivers shunned 
the track altogether and left them, without complaint, an uninter- 
rupted right of way, at least so far as the tracks were concerned. 

The bad condition of the rails necessarily rendered the pavement 
bad also, and the ruts and pools were such as would not have been 
countenanced in any city or town in England for a single day. 

It will be at once apparent to any practical mind that a perfect 
system of paving in connection with street railroads is of the first 
importance, and for this reason, because ordinary vehicles of this or 
indeed any and every other country, are not gauged to one track, 
but range from a gauge of 4 ft. to 7 ft., and as in practice it is 
proved that drivers will on a good line of street railway, invariably 
drive with one wheel on the track, it results in the tendency to wear 
a rut on the outside of the opposite rail, much to the detriment of 
the track and roadway. 

This fact determined me to pave on the outside of the rails with 
block paving in courses, header and stretcher as in Fig. fof granite, 
to obviate what appeared to me (and which in practice proved to be 
the fact) this ditliculty, which would prove so detrimental to the 
cause and action of tramways. 

Several companies objected to this system of block paving on the 
score of expense, and, in some cases, my arguments in favour of its 
adoption were unavailing, until after the lines were worked for some 
time and the treasurer was called upon repeatedly for sums of money 
for the repairs of paving, when it was decided to adopt my plan. 

The item of paving in the proper construction of a street railway, 
either for city or suburban routes, is one of the most imposing, but, 
notwithstanding this fact, it is of the utmost importance to have it 
done thoroughly well at the outset, and I am of opinion that, with a 
concrete bottom and grouted in as in London city paving, it would 
prove the cheapest in the end. 

During the past ten years there have been many attempts made to 
introduce street railways in London, and many different plans have 
been devised by as many different persons, but, up to a very recent 
period, without success. 

Three years ago, on my return from America, about the time that 
the “London Omnibus Tramway Company” were applying for 
powers, | waited upon the secretary of that company, and, at his 
suggestion, I saw Mr. Samuel, their engineer, who was then engaged 
upon a plan which I felt sure would meet the fate which it did, and 
which it deserved. 

I was invited to send in my plans, but time did not allow of my 
doing so before the bill was rejected by Sir Benjamin Hall, and so 
the affair (for the time being) fell to the ground. 

Since then I have taken every opportunity of advocating the 
introduction of street railways for passenger traffic, and laid my 
plans before Sir John Ratcliffe, when Mayor of Birmingham, Alder- 
man Kinahan, of Dublin, and other influential men, but without any 

ractical result. The attempt to introduce the system into Englaud 
is no novelty, but bas been adyocated over and over again by different 

arties (Mr. William Bridges Adams among the number), long 
Cote its introduction into New York, but has as often failed, owing, 
no doubt, to the want of sufficient supporters, coupled with the almost 
insurmountable ditliculties always thrown in the way of every new 
project, however good it may be. : 
hus its introduction, in a practical character, in this country is 
made by an American (Mr. George F. Train), who has unquestion- 
ably exercised a vast amount of talent and energy, coupled with a 
fair proportion of tall argument in support of the scheme, not for- 
getting the interests of sundry speculative Americans. 

To Mr. Train there is, without doubt, a vast amount of credit due 
for the game, unflinching way in which he fights the up-hill battle 
he is engaged in ; and although he acted most judiciously in practically 
developing the system as at Birkenhead, 1 consider he has made a 





fatal mistake in laying down so imperfect a rail—I say imperfect, 
beca im a nui to the ordinary traffic, and one of nea 
sections that could be devised. 

This is a serious matter; for,as bad news always travels faster 
than good, so is the fact of this rail being a nuisance within the 
knowledge of every one at all interested in the matter throughout 
the whole country. 

To construct a tramway or street railway sufficient for the pur 

of a tramway proper, is one of the most simple things imaginable; 
but to construct a street railway to meet all the contingencies of a 
tramway, to obviate difficulties with the ordinary street traffic, and 
to leave the public thoroughfares in a condition above all fear of 
dissatisfaction, is a very different matter, and one that challenges 
(if _ scheme is to be brought to a successful issue) the most serious 
consideration of all parties concerned; and, as Mr. Train has 
borrowed his designs and patented improvements in track and cars 
from one source or the other, [ rather wonder that he had not 
borrowed a better style of rail. 
_ Usurpers invariably “ put their foot in it” somewhere, and this 
is Mr. Train's quagmire. The line, as laid at Birkenhead, as a 
pattern-card of the system which he advocates, I feel satisfied will 
meet with disfavour, and even supposing it is allowed to pass muster 
at Birkenhead, I am certain it can never be laid with success in the 
thoroughfares of the metropolis. 

My objection to Mr. Train’s rail (Fig. 6) are these :—First, it offers 
a great impediment to the public traffic, and is consequently a 
nuisance, and would be complained of as such. Again, the rail as laid 
(and, also, according to the specification of patent recently obtained 
by Mr. Train), is not level with the street; neither has it 
a groove, but a raised surface or tread, } in. to 1 in. above the 
plate or base of the rail (we will assume this raised surface or tread 
to be level with theordinary surface of the street), and, consequently, 
the base plate of the rail (to allow of the free action of the flange of 
the wheel) and also the pavement between rails, must, of necessity, 
be from 4 in. to 1 in, below the street-level. Thus it is obvious that 
the breaking up of the surface of the street is both dangerous 
and difficult to the traflic of ordinary vehicles. But this is not 
all: supposing that one wheel of an ordinary street vehicle is 
running upon one rail of the track, and bas occasion to turn out on 
the side on which the wheel is binding or shouldering on to the 
tread of the tram rail, | tend it is impossible to f so ata 
less angle than 45 deg., which would invariably be unattainable in 
the crowded streets of London, or, in fact, in any important city 
whatsoever. 

Thus the result would be either a wrenched wheel, or, what is quite 
as probable, a generol smash up. 

1am sure it will be at once obvious to every gentleman here 
ny mes that, in the generally greasy condition of our streets, it would 

impossible for a wheel to mount the raised ledge of this rail at an 
obtuse angle. 

I find, also, in Mr. Train's specification, that he claims the use of 
the two inner rails of a double track (or, at least, the base plates of 
those two rails) as a tramway for ordinary wheeled vehicles. This, 
in practice, would certainly prove a (aiiacy, for the variety of gauge 
of our ordinary vehicles would reider it not only useless but 
dangerous; and we should tind some ‘ew vehicles that would gauge 
7 nice to become locked in tue cmbrace of the raised portion 
of the rail. 

I advance these objections simply as matter worthy to be discussed, 
and with a desire for the develop u 1: of the sy stem of street railways 
in this country in its most perfec \« m, and, therefore, in that form 
which shall tend to its certain success, 

I am inclined to think that Mr. Train las doubted the success of 
this rail for London, or why not have long since given a practical 
test of the system in some of the suburban thoroughfares which 
have been “ located” to him ? and thus in solving the problem, closed 
the mouths of the opponents to the scheme, who are daily becoming 
more powerful. 

Mr. Train is unquestionably a most able and energetic advocate, 
and has worked well for those speculative Americans by whom he 
is accredited to carry out their scheme. You may rest assured of 
the fact that there are some very large plums in the tramway pie to 
induce American capitalists to invest their money in the scheme in 
this country ; to agitate the question among the whole community ; 
to publish addresses and pamphlets; to get pp flaming lithographs 
of borrowed designs ; to fee the press; to give grand banquets; to 
say nothing of the expense of getting up cards of invitation to the 
crowned heads of Europe—are in themselves facts which leave little 
doubt as to the result to be obtained from the American introduction 
of street railways into England. 

We have pretty good evidence of what might be the result, from 
the fact that on the introduction of the system into New York the 
lines were constructed by a few enterprising individuals at a cheap 
rate aud afterwards transferred to a company, on consideration of 
its shareholcers subscribing to the tune of 300 per cent. on the 
original cost of the line. 

Among the various systems proposed for the furtherance of the 
scheme, and for which the sanction of Parliament is sought, is that 
of Mr. Hugh Greaves, in which he proposes to construct a street 
railway combined with a system of double breasted gas or water 
mains or pneumatic dexpeneh pipes. This sort of thing may be very 
well in theory, and may look very well on paper, providing it is 
nicely coloured; but in my opinion it is too complicated in its 
character ever to arrive at any practical issue. 

The difficulty of making connections, of harmonising the route of 
a street railway with a gas, water, or Pneumatic Despatch Company 
would prove difficulties not easily surmountable; again, to lay pipes 
sufficiently near the surface to form a compact superstructure, and 
to admit of perfect paving, would, | think, be troublesome matters to 
contend against; I am inclined also to believe that a superetructure 
of cast-iron pipes would emit a very disagreeable rumbling metallic 
sound on the cars travelling over them. 

There is, however, in Mr. Greaves’ proposed plan much 

novelty, the advantages of which can only be developed by experi- 
ment. 
_ Another plan spoken of, and which there is some talk of bring- 
ing to a practical test, is that of Mr. Curtis, a plan which, I think, 
any practical mind would characterise as absurd. His proposition 
is to construct a carriage (in fact one is already constructed and can 
be seen on the platform of the Great Northern Railway at King’s 
Cross) a kind of cross between a monster omnibus and a railway 
car, capable of accommodating 50 persons, to run on rails or mac- 
adamised roads at pleasure, or vice versd, drawu by a couple of 
ordinary London cab horses, 

The carriage to weigh 3 tons and its load 4 tons more: thus we 
are informed by Mr. Curtis, in his letter to the Daily Telegraph, 
that with this load of seven tons drawn by two ordinary cab horses, he 
can travel at the rate of eight miles an hour, including stop- 
pages, leaving one track for the other or running off the rail 
altogether. 

I need not dwell on this extraordinary proposition further than to 
state that I have seen the carriage of Mr. Curtis passing through 
Westminster, drawn, | believe, by four horses, and a pretty hard task 
at that without any passengers. 

Besides it is a proportion from which no good results can be ob- 
tained, and is at once a departure from the true theory and action of 
tramways. 

The meaning of a tramway or street railway is a road by which 
the maximum load can be advantageously worked by the minimum 
expenditure of power. Now, in Mr. Curtis’ plans, this principle is set 
aside; for a departing with a load of seven tons from the rails is at 
once departing from the advantage of a street railroad, and bring- 
ing it with its load to a dead lock. 

in Manchester Messrs. Greenwood, the omnibus proprietors, are 
experimenting on a somewhat novel adaptation of their omnibuses to 
the tramway system. If I am rightly informed, they are layin 
down iron tram plates of the gauge of their omnibuses, and leve 
with the surface of the road, and in the centre between the tracks, a 
grooved rail; under the centre of the carriage is rigged a guide wheel 
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which can be raised or depressed at the pleasure of the driver, into 
or out of the centre of the grooved rail, and thus form rr ap- 
plication of the tramway system to existing omnibus stock. It is 
certainly a norety and worthy of experiment the Messrs. Green- 
woods are making, but I fear will not be found of much advantage 
over the old stone tramway in practice. 

The plan I most strongly advocate for street railways, and to 
which 1 beg to draw your especial attention, is shown in Figs. 1 
and 2, and as a natural consequence it is my own; my reasons for 
arriving at this most favourable conclusion is not based altogether 
on the theory “that every father thinks his own child the fairest,’ 
but on the fact that, in practice, it has proved the most simple in its 
construction, the most efficient in its working, the least objectionable 
to the ordinary street travel, and the cheapest in its cost and main- 
tenance. ‘These assertions I am in a position to prove by the 
testimony of very high authority, among whom I may mention Mr. 
Enoch rain, the eminent American shipowner, and relative of our 
enterprising cousin, George Francis. 

On referring to the drawing it will be seen that the superstructure 
is of timber, and constructed somewhat in the usual manner, with 
one or two improvements to which I will draw your especial 
attention. 

‘The timber I propose is spruce fir, cross-ties 6 in. X 6 in. and 7 ft. 
long, the lonzitudinal 8 in. X 5 in. in lengths of from 15 ft. to 18 ft. ; 
in notching out the cross-ties (which are placed 3 ft. apart) I prefer 
to undercut it to better hold the longitudinal, which is cut tapering 
in its section, and, by means of the hard wood dove-tailed key, is the 
more firmly secured in its position ; the whole of the timber should be 
Lurnettised to prevent its decay, and, when properly straightened up 
to its detined line, and well packed with gravel, at once renders it a 
most permanent and elastic superstructure ; the section of rail shown 
has the advantage of haying a bearing its whole width, and, when 
spiked down with } in. spikes, 6 in. long, is immovable, The 
advantage of this section of rail over all others is simply because it 
oflers no impediment to the ordinary travel, and is perfectly level 
with the surface of the paving ; the groove, if it can be termed such, 
is only suflicient to allow of the free rotation of the flange, which, in 
its action, frees itself from the obstructions of stones or mud, by 
forcing it up the inclined pi: e of the inner section of the rail; the 
peculiarity of this section obviates uny cifliculty to the free action 
of ordinary wheels, inasmuch as we |i.ve no tyres in this country 
sufficiently narrow to be affected by it; and if by any possibility 
tyres should be found sufliciently varrow to feel in any degree the 
cilect of the groove it is immediately fred by the slightest devia- 
tion from the course of the tramway, and then mount the inclination 
of the plane. 

The rails used by me in America were of cast iron of this section, 
in 6 ft. or 8 ft. lengths, the ends were provided with dowells 
and cores placed diagonally, which entirely prevented work- 
ing at the joint, and when secured to the longitudinal timber, with 
four spikes to each length, ieft it as near a continuous rail as 
»ssible. My object in using a cast-iron rail in such short 
Pt was t» obviate a difficulty which is brought about by the 
action of the frost on the surface of the ground, or rather I may say 
tlle breaking up of the frost, for by its expansion from thawing, the 
surface of the roads are lifted into transverse undulators, and, lifting 
the track, bend the rail where wrought-iron rails are used, start the 
spikes by which they are secured, disturb the joints of the rails, and 
aiter the roadway assumes its original surface leave the rails 
“hogged up,” and away from their superstructure. The short rails 
and dowells obviated this difficulty, by acting as jointed vertebrae, 

In this country, there being no similar cause, there is no necessity 
for this provision, and the same section of rail may be used in 
wrought-iron in long lengths, with a sinilar provision of dowells for 
the security of the joints. 

Assuming that we have a perfect system of tramway judi- 





| 


| 





ciously located, and well constructed, they are unquestionably an 
immense advantage for city and suburban traflic for all large and 
populous districts, and admirably adapted to new countries, and 
more especially to our colonies, where the present system of expensive 
communication cannot be maintained without positive loss to the 
p: oprietors. 3 A 

Among the many advantages enumerated in favour of this system 
in new countries, or where it would be inj adicious to resort to the 
more expensive methods of railway construction, are the following, 
viz., cheapness, simplicity, and rapidity of construction, economy i 
working expenses, comparative small cost of maintenance, great ad- 
vantage as wilitary roads in offering facilities of transport from 
svt lement to settlement, and in the great advantage to agricultural 
districts in the transport of produce and merchandise. 

The system | should propose for new and isolated roads in colonial 
set(lements would consist of an elevated track or embankment, say, 
3 ft high, with dykes on either side, and with a formation level of 
not less than 9 ft. in width for a single track, such surface to be 
vvendamised level with the rails to form a perfect highway suitable 
for the passage of troops, Ke. 

The cost of such a single line of tramway and embankment to 
cost not exceeding £1,200 per mile, or a double line of rails for up 
and down traflic, with the surface of roadway 25 ft., £2,400 per 
mile; such roads could be easily widened out and improved as pro- 
gress of time might require, with great facility and small cost by 
means of such tramways. 

In London particularly there is much to be considered, and 
seriously considered too, prior to their introduction into our crowded 
thoroughfares, Firstly, 1 consider it would be a most hazardous 
proceeding to attempt to introduce them into the streets of London 
(even with the sanction of the vestries), without an Act of Parlia- 
ment, for it would invelve the question of the right of any = 
or municipal body to give the monopoly, or exclusive right of way, 
to any speculative body or public company. An Act of Parliament 
would not only give power to the paiuiiore, but would give protec- 
tion to the public, and ensure the adoption of the most perfect 
system ; for | presume nothing would be adopted until its merits and 
demerits were fully discussed and weprores by the engineers ap- 
pointed for the purpose by the Board of Trade. 

Assuming its adoption in the metropolis, I am convinced no route 
could be woiked successfully without a double track ; and to allow of 
this, no thoroughfare can be traversed, less in width than 35 ft. 
between the curbs, with safety; for, allowing a gauge of 4 ft. 8} in., 
and bars 7 ft. wide over all, with a space of 2 ft. between the bodies 
of the cars, we shall have only 9} ft. on each side of the street jeft 
for the passage of ordinary vehicles, It is urged that, where he 
thoroughfares are too narrow to admit of a double line of rails, the 
difficulty can be overcome by working single up and down lines iu 
parailel streets, as in Philadelphia. 1 will readily grant that it may 
be done in acity so beautifully laid out as Philadelphia, with its 
streets running at right angles to, and parallel with each other in its 
whole length and breadth; but in London or any other English city, 
excepting in some few instances, it would be totally impossible to 
carry out such a proposition to any useful extent; no street, even to 
admit a single track, could be successfully worked with less than 
25 ft. between the curbs, for the reason that, in all cases, the double or 
single track must be laid in the centre of the street, to admit of 

t eams or vehicles drawing up to their destinations and discharging 
their loads or occupants, as the case may be. 

With these objections and ditliculties surmounted, street railways 
are a great institution, and offer such advantages over the present 
miserable omnibus system, that, sooner or later, it must (where 
fe sible) be adopted and cme into general use. 

_ The advantages of the system are many :—Firstly, in crowded 
citie-, itis a boon, inasmuch as cars occupying less space in width 
carry double the number of passengers, thus 1 ing the of 
passenger vehicles one-half, aud contining those vehicles to one 
dctined live of travel. 

lucreased comfort to passengers, with greater safety and less noise 
a great reduction in the wear and tear of public thoroughfares, and 
consequeutly & great saving to the ratepayers. 





tax upon horseflesh, a load of sixty passengers being drawn at the 
rate of eight miles an hour with ease, by a pair of cobs, which last 
longer and thrive better than under the omnibus system, their 
greatest task—that of stopping the vehicle on the slippery pavements 
—being transferred to the brake. These are some of the many advan- 
tages of street-railways over the omnibus system for city and suburban 
traffic. For short branches to steam roads and for local traffic, 
tramways are admirably adapted, and, if introduced years azo as 
branches of our main lines, would have acted as tributaries rather 
than the drains which our expensive branch lines have proved to be 
in a financial point of view. As an investment we can have no 
better proof of the tact than that Americans are not only willing, but 
are spending enormous sums of money in endeavouring to obtain the 
monopoly for their construction in this country. 

For statistics of cost, working expenses, and returns of lines in 
operation in America, I cannot do better than refer you to the inter- 
esting pamphlets published by Mr. Charles Burn and Mr. Train. 

In concluding this paper, 1 may mention that my object and 
endeavours have been to lay before you, gentlemen, my opinion, based 
on my personal experience of the various systems of tramways 
proposed for adoption in this country, of their merits and demerits, 
with a view to arrive at the most perfect system rather than a good 
thing should be spoiled by a bad adaptation of it. If my humble 
endeavours shall have thrown any light upon the subject, or in dis- 
cussion it should tend to any improvement and further develop- 
ments of the system, I am gratified and rewarded for my pains. 





THE NORTH ATLANTIC TELEGRAPH EXPE- 
DITIONS. 

THE following letters and reports, relative to the North 
Atlantic ‘Telegraph, will be read with interest :— 

Carr. Sir F. Leopotp McCurvrock to Sir CHarves Bricur. 
Portsmouth, 6th Dec., 1860. 

My dear Sir Charles,—You are very welcome to my opinion 
respecting the North Atlantic Telegraph route; it has been formed 
solely upon what I have recently seen, and upon the local informa- 
tion I have gleaned, whi st employed in sounding and surveying 
along the projected route in command of H.M.S. Bulldog. 

As for the short lengths of cable between Scotland and Faroe, and 
from thence to the east shore of Iceland, no ditliculties need be 
encountered; there are certain channels between the Faroe Isles 
where the tides are very strong, but there are also still- water creeks, 
and these I presume will be selected for landing the shore ends. 

Like most of my countrymen, I was profoundly ignorant of the 
climatic condition of Iceland before 1 went there; and being desirous 
of obtaining authentic information respecting the ice movements in 
the adjacent seas, a scientific gentleman to whom I had an intro- 
duction kindly met my wishes by hunting up for me such facts as I 
required from the celebrated Icelandic Annals, which date back as far 
as the ninth century. Briefly, then, the shores of Iceland are only 
visited by drift-ice about seven or eight times in each century, and 
it is only upon two or three of these occasions that the drift-ice is 
sulliciently extensive to reach the south side and surround the whole 
island. ‘True icebergs are never seen; the heavy masses often so 
called are small enough to float freely in comparatively shallow 
water, so that a cable would remain undisturbed at the bottom, the 
shore end being carried up a Fiord. 

I trust you will adhere to the original intention of a land line 
across Iceland to Faxe Bay, as by so doing you will avoid the only 
part of the sea where submarine volcanic disturbance may be sus- 
pected. Faxe Bay never freezes over, and | find no record of drift- 
ice within it since 1683, Merchant vessels come and go throughout 
the winter. 

From here the cable to Greenland will proceed. During the spring 
of the year South Greenland is usually enveloped with drift-ice and 
icebergs, whilst in the autumn it is for the most part free; it is, 
however, liable to be more or less obstructed throughout the whole 

year: the present, for instance, has been an extremely bad one, pro- 
bably the worst forthirty years, and yet the Bulldog (paddle steam» r), 
the Fox (screw), and the Danish sailing vessel, have visited 
Julianshaab iu September, October, and November. 

My humble opinion is that in two years out of every three the ice 
will be too inconsiderable to obstruct the laying down of a catle 
during the autumnal months; whitst in my official report to the 
hydrographer of the navy, I have expressed a contident opinion that 
the shore-end may be carried into a Fiord, where it will be secure 
from icebergs or drift-ice. 

It only remains for me to notice Labrador: the landing place 
for a shore-end there has yet to be sought for. The interior, 1 was 
told, would present no difficulty whatever for a land-line. 

The contour of the sea bottom, and depth of the ocean throughout 
the route is decidedly favourable, and here let me inform you that 
my report is misquoted in Tux ENGineer of Friday last, the writer 
stating that I mention the soundings in one part as being “ very 
irregular,” whereas I reported them as “ very regular.’’* 

You cannot have failed to derive much encouragement from the 
explorations of the Bulldog and Fox. There are dilliculties, of 
course, in so great an undertaking, but they are not by any means 
insurmountable. To me it will always prove a source of real grati- 
fication to fave been actively employed in the advancement of an 
object of such vast national importance. 

ou must take my opinion for no wore than it is worth, You are 
well aware of its chief merit—an entire absence of prejudice or bias 
of any kind. 

Should you desire it I will be happy to explain to you in detail my 
grounds for every opinion, and authority for every fact which 1 have 
stated. lam, my dear Sir Churles, faithfully yours, 

(Signed) F. Leorpotp McoCuintock. 

To Sir Charles Bright. 

Carratn ALLEN Youne To J. R. Croskty, Esq. 
Steam Surveying Yacht, Fox, Southampton, Nov. 28, 1860. 

Sir,—I beg to report the arrival of the Fox in Southampton 
Docks at 4 p.m. yesterday, and as my last commuuvication with you 
was from Iceland, 1 now hand you a pre/ininary sketch of our pro- 
ceedings and report of survey, combine< irom the observatious of 
both Mr. Davis and myself since leaving Reikavik. 

Having rated chronometers and swuny stip for local deviation of 
compasses, we left Reikavik, August 3ist, and on following day 
were in position off the headland ot Snefells Jokul, in N.W. extreme 
of Faxe Bay. 

I had then intended making a course so as to strike the coast of 
Greenland in the same parallel of latitude, and carry the survey 
from that point down the coast to Cape Farewell. Our object being 
to examine the inlets and outlets upon the coas!s, we did not delay 
for the purpose of deep sounding, but took advantage of every 
opportunity to obtain a cast and bottom specimens. At a distance 
from 60 to 160 miles, in a direction S. 5. deg. W. from Suetells 
Nes, we obtained soundings of from 170 deepening to 1,100 
fathoms, the bottom being mud, specimens of which, and of the 
water brought up by Six’s thermometer cases, were on all occasions 
preserved. 

A series of gales, with heavy sea, now drove us from the d-sired 
course, and precluded us during the following days trom making 
observations on the depth of theocean. Durtig these days every 
care was taken to ascertain the set of the Polar current, but by 

which we were not sensibly affected. Jn these gales we lost a 
portion of our bulwarks, staunchions, aud deck gear, and although 
two of our men were seriously hurt, we fortunately lost no lives. 

Our next opportunity for deep sea sounding was cn approaching 
the eust coast of Greenland, when at 13) miles N., 75 deg. E. from 
Cape Bille, we got bottom in 1,135 fathoms; and again 1,052 
fathoms, with good specimens of mud, at a distance of 63 miles. 
We then carried in soundings to 170 fathoms, ten miles from the 
land, Cape Bille bearing N. 40 deg., W. 
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We had previously passed through some light streams of drift 
ice, and on this day, September 12th, I filled up fresh water from a 
floe piece, and then approached tie land, the ice being close and 
heavy under theland; and in the evening, being surrounded with 
loose pieces, I kept away to southward along the shore, until day- 
light, when I stood in to about three miles off the high island, called 
by the natives Ourenarsuk. Some closely-packed ice lay here along 
the coust, the easterly wind keeping it upon the land ; and sceing 
no opening to enable us to get in at that time, with no prospect of an 
off-shore wind to disperse it, I continued following the trend of the 
land, and looking for an open harbour. Views of the land, angles 
and observations for fixing positions, &c., were obtained as we 
coasted along. 

A dark water-sky off Cindenow Fiord led me to hope that I should 
there be able to obtain anchorage; but in the afternoon of Septem- 
ber 13th the wind freshened from SSW, and the weather began to 
threaten a repetition of the violent gales we had already experienced, 
and to bring back fresh ice from about Cape Farewell; and as the 
floe pieces were very close around the ship, and I saw no prospect of 
reaching a harbour on that evening, I had no alternative but to 
stand off for the night to the south-eastward. ‘I'wo Polar bears were 
seen on this day, and one of which I shot. 

On the l4th we were in latitude 60 deg. north, longitude, 40 deg. 
10 min. west, 60 miles east from the entrance to Prins Christian 
Sound, having been led ott by the trend of the ice, which now gave 
us the first indications of am unusually great accumulation around 
Cape Farewell, and which drove rapidly back to north-east before 
the wind. We here obtained soundings in 1,120 fathoms, gravel and 
sand; and again on 16th, Cape Farewell bearing north, 56 deg., 
west, 75 miles, 1,230 fathoms, muddy sand. 

From this date commenced a series of most violent gales, which 
blew without intermission until the evening of the 19th, and during 
which time I had on several oceasions penetrated the ice, in order to 
ascertain if the coast was sufficiently free to admit of our carrying 
on surveying or operations in the Southern Fiords; and on the even- 
ing of 21st September we moored to an iceberg for the night, we then 
being 36 miles south, 29 deg. west from Cape Thorvaldsen on Desola- 
tion Island, having worked through some streams of ice; and we 
took this opportunity of sounding. We got an unexpected depth of 
1,650 fathoms, but unfortunately lost the bottom specimen from the 
line fouling the ship’s keel, and breaking at 390 fathoms in heaving 
in. 

From the absence of ice in-shore we had intended, with daylight, 
entering the Torsukatak Channel, and proceeding within the islands 
to Jubanehaab and Southern Fiords, but after midnight a furious 
hurricane from SSE. suddenly burst upen us, tearing us from the 
berg, and compelling us to gcud before the wind, and through the 
openings in the ice, which now fast accumulated again from the 
southward. A detailed account of this hurricane will be given here- 
after; suflice it to say that, after having frequently struck the 
Ice, got the water over our machinery, and engines consequently 
stopped, storm-sail split, and upper works damaged, we were by the 
mercy of God's providence saved from destruction. 

ihe northerly currents and continunce of stormy weather pre- 
vented our reaching Frederickshaab until October 2nd, to which 
harbour L was obliged to go to repair damage, retit, and obtain fresh 
waiter. 

After seeing to the necessary repairs I organised a boat expedition 
to southward, to examine the ccast, and to ascertain if free from ice 
which had hitherto constantly streamed northward slong the land. 
Davis, Rae, Shaffuer, Zeilau, and Woods accompanied me. 

llaving reached a good position southward, and there finding that 
the ice seaward had almost dispersed, I immediately returned, with 
the view at once to proceed on our voyage with theship. We sailed 
from Frederickshaab on October 2\th, with strong northerly gale, 
and on following day passed through the Insakatak Channel, reach- 
ing Julianehaab on 22nd, and on ascending the neighbouring hills 
from the height of 1,000 ft., not a piece of drift oceanic ice was to be 
seen around the coast. 

Iiaving made all inquiries about Igalliko (Julianehaab) Fiord. I 
deemed it advisable at once to commence a survey of this beautiful 
arm of the sea, and acting upon the opinion of Colonel Shaffner, that 
were this Fiord found practicable the electric circuit from Reikavik 
would not be too extenied. 

We first sounded up to the head of the Fiord, which gave an 
opportunity for our janding a travelling party, under command of 
Jr. Rae, to examine the inland-ice aud nature of the country. A party 
also went to the Old Nordisker ruins at Igalliko. . 
Returning with the Fox to Julianehaab, October 27th, we then 
surveyed the estuary of the Fiord, and from the soundings obtained 
Tam of a decided opinion that a d-pth of not less than 150 to 16) 
Juthoms can be carried from the middle of the Fiord, abreast the 
sciliement, out to sea, with a general mutdy bottom. This depth of 
water will effectually preclrde injury to the cable from the largest 
we bergs ever scen upon the coust. 

Although many bergs lay along the coast we saw none aground in 
this valley ofthe Fiord, nor, according to information obtained from 
the residents, have they been seen grounded in that channel. 

These operations occupied us till November 2nd, when winter 
had fairly set in. The temperatures were lower than are usually 
experienced in mid-winter, and the Fiord, which seldom freezes, was 
already covered with thin ice for 16 miles from the head; neverthe- 
less, I had intended, had we been all on board, to have proceeded 
with the last of the moon to Parmiedluk, in order also to examine 
I!oa Fiord, but our anxiously expected travelling party from the 
inland-ice bad not returned, and I immediately left the ship, with 
boat and sledge, in search of them, and found them at Iyalliko. We 
ail returned on board on November 6th. 

All surveying operations for this season were now at an end; the 
moon had gone, aud the new ice forming fast inside the islands put a 
stop to further navigation upou the coast, and, as it was also to» late to 
get into Hamiton’s Inlet, 1 determined at once to proceed to England, 
and, accordingly, on November 8th, saile i from Julianehaab, passed 
through some drift ice in the night, and, after a fair run under 
anchored in Portland Roads on 
November 23rd. 

I much regret that the unusual severity of the season, and the 
consequent uncertainty of the navigation, prevented my carrying out 
our earnest desires to mect Sir Leopold McClintock. 

This report aud my previous letters, though necessarily brief, will 
show that my decided opinion (so far as we have been upon that 
route) is favourable to the practicability of the undertaking; and 
that Julisnehaab will, under all circumstances, be well adapted for 
the reception of the cable. With regard to the operation of laying 
the cable, I consider that no apprehension may be felt on that point, 
for the sudden disappearance which we witnessed of the ice from the 
coast, and from the ice usually dispersing from the south-east shores 
of Greenland in the autumnal months, opportunities will always 
occur when a ship, having the cable on board and lying in readiness in 
Julianehaab, may depend upon having a period of clear aud open sea. 
Tie cable once laid, no drift ice can in any way injure it, if the proper 
precautions are taken in securing the shove end. i 

As soou as the detail of the survey with astronomical observations 
has been worked up, and when our meridional distances are ascer- 
tained, a further report with charts, drawings, meteorological 
register, &c., will be submitted to you. c 

Although this is only a preliminary report, I cannot refrain from 


| expressing my gratitude to all the otiicers attached to the expedition, 


who have exerted themselves to their best; also to those in the 
Government departments, from whom I have received the most 
valuable assistance, and to whom I shall again refer in my detailed 
report. 

q have brought home an Esquimaux hunter, and hope to teach 
him the English language, in order that we may have a direct 
interpreter in the future operations in Greenland. 

I am t. &ful to say that, on arrivalin England, we had not 
a case of .« suess on board, although several accidents occurred 
during the heavy weather we experienced. I have not lost one of 
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my fine crew.—I have the honour to be, Sir, your most obedient 
servant, ALLEN Younc, 
Commander of the North Atlantic telegraph expedition. 

J. R. Croskey, Esq. 

Captain Young having submitted the above sketch of our voyage 
from Iceland to my consideration, I perfectly share in the opinions 
expressed therein as to the practicability of the route. 

J. E. Davis, 
Steam surveying yacht Fox, Master and Surveyor R.N. 
Southampton, November 30th, 1860. 


Dr. Rar To Messrs. Croskty ANd Co. 
London, 14th December, 1860. 

Gentlemen,—Having engaged to take charge of the land portion 
of the expedition for the examination of the North Atlantic Tele- 
graph route, and to report to you my observations thereon, I have 
now the honour to inform you that my full and detailed report is 
drawn up, and subject to your order at any moment. I have only 
awaited the completion of the enlarged maps of the respective lands 
traversed, which have been requested since my return, and which 
are still in progress of construction. 

For the present I will confine myself to a very brief summary of 
the results of my own observations, and of such reliable information 
collected en route as may in future be of use to the enterprise. 

After a tedious passage of fourteen days from England, we reached 
Thorshaven, the capital of the Faroes, on the 3rd August. The 
three following days were spent in travelling over the Island of 
Stroma, in a north-westerly direction from Thorshaven to Halderoig, 
a distance by the route we followed of about twenty-seven miles. 

The results of this short journey were very satisfactory, and 
showed that there would be no great difficulty in carrying a tele- 
graph wire over the line of route by which we passed. ‘Two small 
bays at the termini of the land journey seem well fitted for the 
landing of a cable, and the sound which separates Strome from 
Osterce offers great facilities for the transport of materials. 

The mode of transport overland is by pack-ponies, which are 
extremely sure-footed, and can carry a load of 20) Ib. or more. 
Footpaths already exist, which could be much improved at a 
very moderate expense. 

The inhabitants of the Faroes are hospitable, well-educated, and 
intelligent, and would give all the aid in their power to carry out 
this great undertaking, in which all whom I conversed with took a 
deep interest. 

The journey across Iceland, from Bernfiord on the east to 
Reykiavik on the west coast, commenced on the 15th August, and 
— fourteen days; the distance travelled over being little, if 
at all, short of 450 miles, During this journey, although we by no 
means followed the shortest route, or that best adapted for tele- 
graphic purposes, no obstacles, as far as 1 could notice, presented 
themselves to the erection of a telegraph wire. As we kept well 
to the northward, all the streams of any size crossed by us (with 
one exception) flowed in that direction, and high, well-detined banks, 
which showed no indication of ice-action, or of shifting their position, 
as I am told is a peculiarity of the rivers flowing into the sea on the 
south coast of the island. . 

By information received from some of the most intelligent and 
respectable gentlemen at Reykiavik, | am led to believe that Port- 
land, on the south coast of Iceland, although not a harbour for 
vessels, is well fitted for the landing of a cable, the beach being of 
fine sand. There is frequently a heavy surf, but this, | am told, 
would not injure a strong cable laid upon a shore of the nature 
described. 

The modes of transport of stores over Iceland are by ponies, and 
in some places wagons and sledges may be used. 

The lowest temperature experienced during winter is 13 deg. or 
14 deg. below zero of Fahrenheit, and this is of rare occurrence. 

I regret to say that our visit to Greenland, as far as regards the 
Jand part of the expedition, was very limited, in consequence of the 
lateness and upusual severity of the season and other causes. 

1 had no opportunity of examining the inland ice to any extent, 
so that I cannot give an opinion on the practicability of carrying a 
wire or cable across any part of South Greenland, nor do I think 
this of much importance, as 1 believe the doing so wiil not be found 
requisite or advantageous. 

From my own observation, and from information obtained from 
the most reliable sources, I do not believe that the ice, either in the 
form of floe or bergs, can injure a cable if once down, and that in 
ordinary seasons a cable may be laid without much difficulty. 

That the dangers to ships from ice are not generally considered 
very great in the South Greenland seas may be inferred from the 
fact that vessels, sometimes numbering ten or twelve in the season, 
visit this coast, and generally return laden to Europe in perfect 
safety and uninjured. Most of these vessels are not strengthened in 
any way to protect them from ice. 


association, upon himself, and that, with the assistance of his bro- 
ther members, he would endeavour to perform that duty. The 
Chairman then, with a few eulogistic remarks, introduced the toast 
of “The Queen,” which was received with loud demonstrations of 
satisfaction, and was followed by the “ National Anthem.” 

“The Prince Consort, the Prince of Wales, Prince Alfred, and the 
rest of the Royal Family,” was the next toast, the Chairman re- 
marking, in proposing it, that the Prince was highly deserving of 
the compliment, and that the other members of the Royal family 
would in due time develope the fruits of the careful nurture and 
training of which they were the fortunate recipients. 

“ The Army, Navy, and Volunteer Force of the United Kingdom” 
was the next toast proposed. They all knew, said the Chairman, 
the distinguished manner in which, in all paris of the world, the 
army and navy had upheld the honour and glory of this country, 
and he had no doubt whatever that, should the dire contingency 
arise when the active services of the volunteers were needed, they 
also would be found more than equal to the crisis. Unfortunately 
there was, he believed, no representative of the army or nayy pre- 
sent at their joyous board, but several members connected with the 
volunteers he had the happiness to see near him, and he should call 
upon Lieutenant Hayes, of the 41st Middlesex, to respond to the 
trast. 

Lieutenant Hayes returned thanks, expressing his sincere convic- 
tion that the body of volunteers to which he was proud to belong 
would do no discredit in the hour of danger to the gallant men 
whose profession was that of arms. On behalf of all three branches 
he returned thanks for the manner in which the toast had been 
received, 

Mr. Newton next invoked the attention of the meeting to one of the 
most important toasts of the evening, as he constdered it. [t was that 
of “Our Employers.” He was glad to see several gentlemen present 
who came in that category, and he regretted the a'sence of many 
others. There was, he was afraid, a disposition on the part of heads of 
several of our great engineering firms to look with some degree of 
coldness, if not jealousy, upon the efforts of their foremen to elevate 
themselves in the intellectual scale through the medium of the society 
over which it was his pride and his pleasure to preside. That feel- 
ing, he trusted, would in time wear away; and he appealed to the 
several gentlemen connected with scientific journals of the metropolis 
who sat near him, to assist in effecting so happy a consummation. 
The interests of all employers, and of those who were employed by 
them, were identical, aud the Association of Foremen Engineers were 
deeply impressed by the fact. 

The applause which followed this introduction of the toast, and the 
reception given to the song, by the secretary,of “The Fine Old 
English Gentleman,” which very appropriately followed it, would 
certainly have gone far to convince employers that, in the hearis of 
their foremen, there reigned the most perfect desire to forward their 
interests, 

Mr. Fowler, of Whitefriars, in responding, acknowledged that there 
was some ground for the mild censure which the chairman had dealt 
out to employers in the engineering trades. For himself, however, 
he had long been an honorary member of the association, and he 
cordially recommended other employers, in this respect, to follow 
in his footsteps. 

“The Scientific Societies of Great Britain” was the next toast on 
the programme, and the Chairman approached it with some dilli- 
dence. He regarded all institutions which had for their object the 


balance in our favour of £222 28. 6a, which, with interest added 
(£14 14s. 84_), makes a total of £236 17s, 2d. 

In reading over the disbursements our incidental exponses will appear 
somewhat large for the past year, and this, to some extent, is owing to 
the printing of several of the papers, as also the purchase of a book-c.se. 

T hus it will be seen that we numbered less members in the second and 
third year than in the first, and an equal number in the fourth year. 
Th » dect ease is duo to some of our meimbers having been removed from us 
to distant parts, In the fifth year we had an increase of three ordinary 
and three honorary members; in the sixth year an increase of twelve 
ordinary and five honorary me »bers; in the seventh year an increase of 
twenty-three ordinary, and three honorary members ; in the eighth, or 
present year, aud portion of last year, an increase of twelve ordinary 
and nine honorary members—thereby leaving our numbers at present 
fifty nine ordinary, and twenty-cight honorary members. 

I may here be allowed to add that, during the present year, valuable 
papers have been read by several members, and which have tended much 
to elevate our association, I beg herewith to mention the.names of tho 
gentlemen who have favoured us by reading papers :— . 

Mr. Hayes —* On the Manuficture of the Rifle.” 

Mr. Briggs—‘‘On the Concussion of Water in Pumps,” and “On the 
Properties of Cast-iron to Resist Internal Pressure.” 

Mr. Robertson—*“ On the History of Iron aud the Iron Trade,” and 
“On the Development of the same.” 

Mr. Reyte— ‘On the Manufacture of Guns.” 

Mr Buekle—“ On the Improve vent of Agricultural Implemonts,” 

Mr. Stabler—‘* On Some of the Phonomena Attending the Generation 
of Steam.” » 

I may also be allowed to mention that we have a library, containing a 
number of valuable books, which will be placed at the disposal of mem- 
bers on each meeting night. We still find, however, that as our members 
increase, so does our library require augmenting in pronortion, We 
hope, in this respect, to have the assis ance of our ¢ uployers, and other 
genticmea who may desire to aid and assist us. 

I must now conclude, but trust, Mr. Chairman and gentlemen, that 
this report may be considered satisfactory. 

The Chairman now announced as a toast, “ The Scientific Press,” 
to which the association was largely indebted {ur the sum of prosperity 
it had attained. He regretted the absence, through pressure of 
duty, of Mr. E. J. Reed, who last year responded to this toast ; but he 
was glad to see present another gentleman connected with the press, 
Mr. J. P. Edwards, and he should couple his name with the toast. 

Mr. Edwards addressed the members of the society. He took a 
glance at the position which this couatry had attained among the 
nations of the world, and traced much o! that influence to the scientitic 
skill of its inhabitants. Applied science, in conjunction with the 
free press, had re d England far asove her compeers on the scale of 
civilisation. He reiterated Mr. W. Newton’s assertion that the 
scientific press was entirely with the association. Mr. Edwards 
thanked the meeting for the honour it tad done the scientific press. 

* Success to the Engineering Trades” was the next toast, and to 
this Mr. Buckle, of the Royal Mint, in a very f-eling and appropriate 
manner replied. He felt proud to see around him men at once so 
talented and so united, and he trusted their career of prosperity was 
only now commencing. 

In proposing the “ Founders of the Association,” the Chairman 
said that he should endeavour to enlist as much of the enthusiastic 
ardour of bis brother members as could be obtained in its behalf. 
They were all deeply indebted to those six or eight men, some of 
whom were present, who had first conceived the idea of this society, 
and afterwards laid, as it were, the foundation upon which now stoou 
a flourishing superstructure. With all his heart he gave that toast, 
and, coupling with it the name of Mr. John Briggs, committed it 











development of science, and thus the improvement mentally, morally, 
and physically of the human race, as kindred to theirown. He 
should name Mr. W. E. Newton, of Newton’s London Journal of Arts 
and Sciences, for an acknowledgment of this toast, which was drunk 
with enthusiasm. 

Mr. W. E. Newton willingly presented himself to the meeting. The 


favour by the scientific journalists, and he was glad to find it in so 
prosperous a state. He recommended that it should be brought into 
communication with the Society of Arts, aud would, if it pleased 
the members, use his endeavours to effect that object. After some 
further remarks of an eloquent character, Mr.W. E. Newton resuned 
Lis seat amid loud applause. 

The Chairman stated that, as time was flecting rapidly away, he 
should not trespass at much length on introducing what would be 
considered the toast of the evening, namely, “ Prosperity to the 
Association of Foremen Engineers.” Some might deem them selfish 
in drinking to their own prosperity, but he did not. It was a per- 
fectly natural feeling, and he would call upon Mr. Secretary to rad 
a brief report, which that gentleman, he knew, had prepared, and 
which, he trusted, would prove of a satisfactory nature. 

After due honours had been done to the toast, the following 
report was accordingly read, and it was received with great enthu- 
siasm :— 


port of the proceedings of our association, and have no doubt it will be 
interesting to our newly-elected members, as weli as to our visiting 





Colonel Shaffner and Lieutenant Von Zeilau (one of the Danish 
Commissioners) accompanied me on the journeys across Stromoe and 
Iceland, and I cannot close this brief letter without expressing the 
deep sense of obligation I am under to these gentlemen. ‘To the 
former, for his excel’ent practical advice and counsel in any case of | 
difficulty ; to the latter, for his zeal and energy in general, and espe- 
cially for the valuable services arising from his perfect knowledge 
of the languages of the people among whom he travelled.—I have 
the honour to be, gentlemen, your very obedient servant, 

Joun Rar. | 

Messrs. Croskey and Co., 84, King William-street, City. | 





Rerort oF THE Danis ComMISSIONERS, 

The undersigned, appointed as delegates from the Royal Danish | 
Government to join the North Atlantic Telegraph Expedition, steam | 
yacht Fox, commanded by Captain Allen Young, hereby state that | 
we made the voyage with the Fox, and one or the other of us took | 
part in the land and sea expeditions respectively. | 

We concur in the opinion that it is practicable to submerge or 
land telegraph cnbles at the places selected on the Faroe Islands and | 
also to construct a line over-land there, and that, in our opinion, | 
cables, when landed, will remain undisturbed. | 

We have the same opinion in regard to the landing and maintain- 
ing cables on the coast of Iceland, and also that a line can be con- 
structed across Iceland with all reasonable pro<pects of permanency. 

As regards Greenland, we give it as our decided opinion, based 
upon our own observations and received information, from the best 
authorities, that cables can be safely laid from Greenland during the 
autumn months, for instance, at the lgalliko (Julianshaab) Fiord, 
where cables can be submerged beyond the reach of icebergs. 

London, November 26, 1860. 

Tu. Von Zettav, Royal Denish Army. 
Aruljo’tr Olafsson, Member of the Icelandic Diet. 


ANNIVERSARY DINNER OF ASSOCIATION OF | 
FOREMEN ENGINEERS. 

Os the night of Saturday, the 15th inst., the eighth anniversary din- 
ner of the Association of Foremen Engineers took place at their 
rooms, 35, St. Swithin’s-lane, City. About ninety members and friends 
sat down at half-past six, to a sumptuous banquet, provided by Mr. 
Dowell, of the Bay ‘Tree Tavern, and to this ample justice was done. 
After the removal of the cloth, Mr. Josepu Nawron, of the Royal 
Mint, who occupied the chair, rose and claimed the attettiou of the 
assembled foremen for a few minutes. He said he wisted toexplain 
the cause of his occupancy of the chair on that festive occasion, 
whilst it had been publiciy announced that in all prob bility an 
employer of some eminence in the engineering world would preside. 
The fict was, that Mr. Heury Grisse!l had proposed honouring 
them by filling the presidential chair on that evening, bat yesterday 
that gentleman had written to say that an attack of infiuenza 
from which he had been suffering for several days past, ma 
impossible for him to attend. Mr. Newton, having read a portion 
of Mr. Grissell’s letter, confirmatory of this statement, prosecded to 
say, that the duty of presiding had thus fallen, as chairman of the 











friends, if I give also a brief statement of the rise, progress, and extent 
of our association, 

It was iu the early part of the year 1852 that several of our members, 
including myself, first met to discuss the desiravility of forming an 
Association of Foremen of the engineering trades. 
discussed, a committee f rmed, and meetings were appointed to be held 
once or twice in cach week, to draw up rules and regulattons for our 
guidance. Ultimately we founded the presentassociation. 1 must, how- 


| ever, here observe that the idea of the society originated chiefly with 
| our late respected president, Mr. Sheaves. 


I shali now read to yon a detaile | statement, showing, year by year, 
the receipts and expenditure, up to the present time, together with the 
number of members, ordinary and honorary, donations, entrance fees, 
&e. ; 
progressed :— 












































Association of Foremen Engineers was looked upon with the utmost | 


. | 
Mr. Chairman and Gentlemen,—I have much pleasure in reading are | 


The matter was fully | 


; thus showing at once the gradual yet sure mauner in which we | 


contidently to the meeting. 

Mr. Briggs modestly and neatly returned thanks for himself and 
brother founders. e 

Then came “ ilonorary Members and Supporters,” humorously 
acknowledged by Mr. James Robertson, of Bankside, who announced 
| his determination of presenting books for the library, and his 

example was followed soon by others, 

This last-named concluded the list of what might be termed 
reneral toasts, and Mr, Stabler proposed after it, ** The Health of the 
?resident of the Association of Foremen Engineers.” This having 
been received with musical honours, Mr. J. Newton returned thanks, 
He said that Mr. Stabler had over-estimated his ability and his 
exertions very considerably; but no one could over estimate his 
anxiety for the welfare of the society, of which he was happy to be 
amember. His heart was with the Association of Foremen Engi- 

| neers, and wouli remain so whilst it continued to beat. 

The Secretary’s health, with that of the managing committee, 
treasurer, and librarian followed in succession, The memory of the 
late president, Mr. G. Sheaves, and deceased member of the association 
was drank in solemn silence 

At the midnight hour the proceedings terminated, and all the 
guests retired, apparently delighted, to their homes. 


Messrs. ALEX inpDR«, the celebrated hirmonium manufacturers, 
have just brought out an instrument the name of which indicates 
its use—l'annexe-piano, Jt seems to be a sort of harmonium on a 
| small scale, with three octaves of notes, and three stops—the flute, 
| the oboe, and another somewhat resembling the vox humana in an 

organ. The keybourd of the instrament is placed almost imme- 
diately under that of the piano, so that the right hand can play the 
| melody on the annexe, whilst the left hand takes the accompani- 
; Ment on the piano. 

ForeiGn anv CorontaL Jorrinas.—The Progrds de Lyons an- 
nounces that among the great projects which occupy the attention 
of the Emperor is the purchase by the State of all the French rail- 

| ways. It appears that this arrangement is to be carried into effect 
| in the course of next year. One of the reasons given to prove that 
| such a plan is inevitable is the inability of some of the railway com- 
panies to complete certain secondary lines without reducing the 














y > . . No. of . 
Date. ae oe | Houorary Donations. Batranse | dividends produced by working the great lines. In the west, ceutre, 
a * | Members ves and south of France many lines exist only on paper, and others have 
\¢ -a.| | — nr been merely commenced, The state would engage to complete all 
o4 | @u 4 8 8 0 wl 6 the proposed railway lines within a limited period. The rights of 
22 3610 0 2 770 100 the shareholders, great and small, are to be secured by the following 
21 } 2 7 6 2 330] 100 arrangements :—The average amount of the dividends paid for the 
2 | 36 8 0 -- 110 6 0 0 | last three years would be taken as the value, and the shareholders 
27 |} 36 6 6] 3 01 0} 8 00 will receive an equal annuity in government stock.—It is stated that 
3b 5326) 5 1616 0 | 8 0 0 | 1,000 men are employed in the United States in the manufacture of 
1880-1800. 4 = 13 4 | : 3 k . a 7 = 0 | sewing machine necdles.—Referring to the cultivation of cotton in 
= he ae |__| India, the Bombay Chamber of Commerce state in their last annual 
| les4s 120 | 28 £70 7 0 |£5810 0 report that the experiments of the East India Company for the 
Eg ” Torans, £4 purpose of introducing American cotton into India, began 
Cititieiinee 7 . ¥ 38 12 0 in 1788, have cost £ 350,000, and have resulted in signal 
Honorary Members oe ; 70 7 0 failure, with ove excaption, But small experiments, con- 
Entrance fees cd ne ha 2 5810 0 ducted by their own promoters, have succeeded; and it is 
Library Fund A ee oe - ‘a 8iz 0 proved that, if carefully watched, exotic cotton will grow in India. 
— At present 156,526 a.es are under American cotton, and 230,667 
£486 1 (0 under native. Egyptian seed also has proved succes-ful.—The Pretect 
Against which our disbursements and incidental expenses are as | Of the Seine brings {.rward the great question of the new system ot 
follow :— paving of Paris ; he hesitates between porphyry and bitumen, but prow 
RRS AEE ecm wien ti ~————— | nounces the fall of Macadam. He founds his objection upon the 
Date. To Nga Deaths. Incidental incessant expeuse attendant on this method of paving, and on the 
seinen state of the mud and filth in which the streets remain throughout 
22024 ee sa the whole year.—The Novelty Ironworks, of New York, lately com- 
1952-1853. 11 0 0 ae 617 7 pleted one of the largest and heayicst pieces of wrouglit-iron mecha- 
1853-1854 - 19 0 0 441 7 nism ever made in that city or country. It consists of a wrougtt- 
1855. 20 0 10 0 0 6290 iron centre shaft and four cranks (iwo ait-pump and two main 
1856 6 0 0 ~ 2 2 0 engine) for the steamer Golden Gate, of the Pacitic Mail Steamship 
- 4 i ean a sn + = Company’s line. The cravks weighe!,in the rough, 48 they came 
18% 33 0 0 Ww” 0 0 1313 3 from the forge, individually, 9,955 ib.; the alr-pump cranks are 
1$59-1860 s 0 0 on Oiv 9 bored from a solid block of metal weizhiiy, each Ulock, 14,886 Lb. ; 
——— _ — —. the pin for these cranks (a nice little atiair to handle), 6,614 Jb 5 the 
on __ £110 0 0 | —£40 0 O £113 13 6 two siafis amount, in the aggregate, to 16,525 1b. “Dhese pieces, 
YoraLs. £a a. ~ | says the Scientific American, are Ali bored on t turncd’to ti their 
Unemployed F “a i , 6 6 : several places, less the amount neces-ary f winkage; they are 
i oaths . wee then expanded by heat and insefted ja heir proper posttions, thie 
Jucisiental 11318 6 contraction of the metal to its original size, and the addition of two 
. £203 18 6 keys in cach shaft, secures the whole f.lric beyond the possibility of 


Deducting these disbursements (£203 16s. 6d.) from £436 1s., leavos a 


detachment, Whatever the strain it may be submitted to. 
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_VIN’S IMPROVEMENTS 

















IN SHAPING METALS. 








Tus invention relates to a peculiar system or mode of manufac- 
turing, by the aid of suitably constructed rolls, shovels of all kinds, 
the teeth or tines of agricultural implements, trowels, spatulas, 
wedges of all kinds, large nails, the blades of swords and sabres, 
hammer heads, files, and other similar articles, and it has been 


patented by Mr. Johnson for Mons. Vin, of 40, Rue Consulat, 
| 


Marseilles. 

The engravings comprise several views of the peculiar mechanism 
employed in this mode of s!aping metals. 

Fig. 1 represents an elevation of a rolling mill with eccentric 
rolls, specially ads; ted to the manufacture of shovels of all kinds 
and sizes, with or without sides. To vary the dimensions it is simply 
necessary to adjust the exes of the rolls nearer to or further from 
each other. Fig. 2 represents a plan of a fixed conical mandril 
placed between the grooved eccentric rolls 5 and 6 (Fig. 1), and 


serving, in combination with the rotation of the rolls, to form the | 
This socket | 


socket for the reception of the handle of the shovel. 
may be made more or less open, or of greater or lesser diameter, by 


drawing out the mandril more or less from the rolls. Fig. 3 is a | 


transverse section of the coupling for connecting the sets of rolls, in 
which 7 is the junction shaft and other the coupling box, shown 
also in Fig 1. Fig. 4 represents an end view of two cones 9 and 10 
(Fig. 1), for forming the piece or tail of which the socket of the 
shovel is made, and imparting to it a conical or tapered shape. 
Fiv. 5 is a transverse section of the two eccentric rolls 1 and 2 (Fig. 1), 
which reduce the material to the desired thickness. Fig. 6 is a 
side elevation of the rolls 1 and 2; Fig. 7 is a transverse section of 
the eccentric rolls 3 and 4 (Fig. 1), for curving the metal; Fig. 8 is 
a similar section of the rolls 5 and 6 (Fig. 1), already referred to, 
taken through one of the narrow grooves a, a; the bottoms of these 
grooves are made eccentricelly in order to impart the desired taper 
or cbliquity to the sides of the shovel towards its front edge as is 
shown in Fig. 8, where a shovel blank with its socket piece is re- 
presented as being passed between the rolls; Fig. 9 is a similar 
section of the same pair of rolls 5 and 6, taken through the grooves 
4, b, and showing the position of the conical mandril already referred 
to between them. 

Fig. 10 represents a sectional elevation of a pair of rolls adapted to 
the manufacture of trowels used by masons and bricklayers. A, B, 
are two eccentric rolls, and C, C!, C, are eccentric rings carried by 
the roll A; D is a matrix on the roll B. By enlarging or diminish 
ing the rings C!, and the adjustment of the rolls A and B, nearer to 
or further from each other, the sizes of the trowels may be varied at 
pleasure; Fig. 11 is an end view of the roll B, and matrix D (a de- 
tached plan of which is shown at Fig 12). The rings C are secured 
on the roll A by the feather 2 (Fig. 10), which enters corresponding 
slots made in the interior of the rings; the latter are slipped on end- 
wise, and are prevented from turning round the roll by the slots and 
feather. Each of the matrices is provided with tenons 7, 7, at each 
end, as shown in Fig. 12, and the rings g, g, each contain correspond- 
ing orifices for the reception of these tenons. The roll B is further 
provided with a groove extending over its whole length, into which 
two keys é, ¢, are inserted, which also take into corresponding slots 
or key-ways made inside the rings g. By this arrangement the rings 
gq are held firmly on the roll, and prevented from turring or slipping. 
Fig. 13 represents a detached view of the cam H, and the working 
lever of the shears, which is actuated thereby; Figs. 14 and 
15 represent respectively a plan and side elevation of the shears, 
and Fig. 16 is a section of the shear jaws o, o Fig. 17 
is a side elevation of a pair of eccentric rolls specially adapted 
to the manufacture of spatulas, and Fig. 18 is a corresponding 
transverse section of the same taken through one of the grooves 
or channels. The adjustment of the axis of the rolls nearer to or 
further from each other is effected by the gearing 11, 11, in Fig. 1; 
this gearing imparts a rotatory motion to a pair of screw spindles 
which raise or depress, as the case may be, the bearings of the upper 
roll; 12, 12, are spur pinions for transmitting motion to the upper 
series of rolls; 13, 13, are the standards which support and guide the 
bearings of the rolls. In manufacturing shovels according to this 
invention, a piece of sheet iron is first rolled out into a rectangular 
form by means of the rolling mill. One of the sides is then shaped 
for the purpose of forming the socket of the shovel by placing it 
edgeways between the two cones 9 and 10; the operation is begun 
by the first or smallest part of the cones, then the shovel is sub- 
mitted to the second and larger-part, and finally to the third and 
largest part, which completes the tail piece ready for rolling into a 
socket. The shovel is now passed between the rolls 3 and 4, which 
curve it, when it is conveyed to the blades 0, 0, of the shears (Fig. 
15), and is then presented to the rolls 5 and 6, and conical mandril 
(Fig. 2), which by their conjoint action form and perfectly roll the 
socket. By presenting the sheet between the grooves a, a, it is 
tapered or has its sides rendered oblique, when it is a third time 
passed between the rolls 1 and 2, and is thereby flattened and the 
sides formed as shown in the engraving. The workman curves it by 
taising the end of the shovel during the action of the rolls. The 
main feature which distinguishes this system of rolling metals from 
others is, that the material presented at one side of the rolls returns 
in place of passing to the other side. This result is obtained by the 
cecentricity of the rolls, which admit of the article being introduced 








| between them at the time when their surfaces are farthest apart, and 
which then grip the article as their surfaces approach, and roll it 
and force it forwards towards the attendant. 


Sopuintinintiens . 
| CLARK’S APPARATUS FOR TREATING PEAT. 


Tus invention of the Count Dehara, communicated to Mr. Clark 
| of Chancery lane, relates to an apparatus for reducing peat, 
| whereby it is rendered a homogeneous paste or plastic mags, by 
| crushing all the detritus, fibres, and matters it contains; it consists 
| of a combination of several similar horizontal mills. Each of these 
| mills is composed, first, of a cylinder fixed to a suitable framing, 
| having grooves on its interior either straight inclined, or helical; at 
the upper luteral convex part of this cylinder is placed a hopper 
for conducting the peat to be broken up into the interior of the 
crushing cylinder. The cylinder is open at one end, which allows 
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the peat when reduced to a homogeneous paste to pass into a chan- 
nel, which is common to several apparatus. Secondly, of a crusher 
mounted in the interior of a cylinder; this crusher has external 
grooves either straight, inclined, or helical, inversely to those of 
the fixed cylinder. This crusher is conical, and is mounted on a 
shaft, which imparts a rotating movement to it at variable speeds. 
Any number of crushers, each in the interior of a cylinder, are 
mounted on the same horizontal shaft, and receive the same rotating 
movement. This arrangement forms a distinctive feature of the 
apparatus. The crusher being conical in its exterior grooved sur- 
face may more or less approach the grooves of the fixed cylinder, so 
that the peat may be more or less perfectly ground, in order to 
obtain a fine or coarse paste. The adjusting of the crusher in the 
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interior of the cylinder is effected by means of a nut ona screw 


exit pipes for the peat when ground also all terminate in the com- 
mon channel, from which it is conducted to the depots where the 
draining and other manipulations or preparations take place consti- 
tuting the manufacture. The water necessary for reducing the soa 
to a paste is supplied from the upper hopper or vat. The three 
horizontal shafts receive motion simultaneously from straps or 


gearing. 
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Fig. 1 shows a vertical longitudinal section through the’centreof one 
of the three horizontal shafts ; Fig. 2 shows a plan or horizontal view 
of the upper part; Fig. 3 shows a transverse vertical section, through 
the axis of the three crushers coupled transversely. A, trough or 
vessel of cast or sheet-iron or other material, for receiving the peat 
to be worked up as discharged from the wagons or otherwise; B, 
upper hopper, in connection with each cylinder; C, tubes, communi- 
cating with the hopper B; D, crushing cone, furnished on its surface 
with ribs or grooves of any kind; E, receptacle, receiving the 
comminuted peat to be deposited in the depots; G, ring, serving to 
regulate the position of cone D, in the interior of cylinder; H, rings 
of indiarubber, acting as springs in case any hard substances acci- 
dentally get into the apparatus; the rings permit of the crusher D 
receding, in order to allow the hard substances to pass through; J, 
screw nut, for regulating the elasticity of the indiarubber rings; J, 
motive pulley, on which the driving strap engages; K, sheet metal 
rings, preventing the rings H, from bearing on the shaft; L, man- 
hole, for giving access to the interior of the apparatus; M, screw of 
man-hole; O, gearing; P, support for the main shafts; Q, frame 
supporting the apparatus; R, claws for fixing the cylinder to the 
frame; 8S, cover, closing one extremity of the cylinder; T, crushing 
cylinder, grooved in an inverse way to that of the crushing cone— 
this cylinder is cast in two parts to facilitate the construction of the 
apparatus, The whole apparatus should be mounted on a frame 
of wood. 





LORD BERWICK’S IMPROVEMENTS IN RIFLING 
FIRE-ARMS. 


Tus invention of Lord Berwick relates to an improved mode of 
rifling the barrels of such fire-arms as are intended for elongated 
expanding or soft metal bullets, whereby fouling and consequent 
difficulty of loading, unless using a projectile of such a comparatively 
small diameter as to impair the accuracy of shooting, is entirely 
prevented. According to this invention, which is applicable either 
to existing rifles of the ordinary grooving, or to the rifling of new 
barrels, it is proposed to cut a supplementary or additional groove 
or grooves in each of the bearings or lands between the ordinar 
rifle grooves. These additional grooves may be cut from the breech 
end of the barrel by the usual or other machinery; they are made 
deepest at the breech, and gradually diminish in depth as they pro- 
ceed, until they die off into the original bore of the gun or surface of 
the bearing or land at a — the position of which may vary 
according to the length of the barrel. Lord Berwick states that, by 
this system of rifling, the advantages of durability arising from the 
broad bearings or lands at the muzzle, in combination with facility 
for loading and absence of fouling due to the presence of narrow 
bearings or lands at the breech, are obtained. Any form of groove 
may be used, but it is preferred to make the edges or shoulders of 
such grooves slightly chamfered or bevelled inwards, so as to make 
the groove narrower at its bottom than at the top, which chamfering 
may also be applied to the ordinary rifle grooves, whereby a 
smoother edge is obtained, and are less liable to hold and accumu- 
late foulness, whilst it is at the same time more easily cleaned. 





Fig. 1 represents a transverse section taken near the muzzle of an 
Enfield rifle barrel rifled according to this invention. Fig. 2 isa 
section taken through the breech, showing the additional grooves 
made at that part; and Fig. 3 is a plane or flat projection, showing 
the additional grooves in connection with the usual rifle grooves. 

a, a, are the rifle grooves proper, which extend from the muzzle to 
the breech ; and 6, 5, are the additional grooves proposed to be made 
by any suitable rifling apparatus. These ——— grooves are 
made in the lands or surface of the barrel between the ordinary 
grooves, and extend only partially along the barrel from the breech 
towards the muzzle, as will be clearly seen on referring to Fig. 3. 





Navat GaAsometers.—One of Major Fitzmaurice’s gasometers 
has been erected in the steam factory at Woolwich dockyard by 
order of the Board of Admiralty, and was on Tuesday put into ope- 
ration experimentally for the purpose of testing its availability for 
supplying the ships of her Majesty’s fleet and the service generally 
with gas, in which case one of the gasometers will be fitted in the 
engine-room of each vessel, to supply the burners fixed in the 
various compartments of the ship in a similar manner to that on 
shore. The cost of the apparatus when fitted is trifling when com- 
pared with its advantage, the price = from £5, according to 
the ber of feeders. The gas is termed “‘olefiant” gas, being 





thread carried by a coupling keyed on the horizontal shaft 
t> the several apparatus. Between this nut and the cone are inter- 
posed rings of indiarubber, which give by their elasticity if a stone 
or root, piece of wood, or other hard matter, should enter the 
crusher between the crusher and the cylinder. In the complete 
apparatus are several similar crushers in longitudinal and transverse 
directions coupled together; for example, three rows each of ten 
crushers are arranged in such manner that there are three longitu- 
dinal shafts, each giving motion to ten apparatus. The — 
— each converge to a capacity forming a kind of vat, in which 
is placed the peat to be ground, as obtained from the bog. The 








made from any kind of oil, grease, bones, cocoanut, fat of every de- 
scription, or even shavings, peat, wood, &c., and the apparatus may 
be managed with perfect safety, by a mere lad, so extremely simple 
are its arrangements. The lights were pronounced of a greater 
brilliancy than the common gaslights, being at the same time free 
from smoke, and the flame was observed to be of a thicker and 
stronger quality, although the heat produced was considerably less. 
The gas will continue in use for a short time in the factory, experi- 
mentally, in order to obtain a correct testimony of its superiority, 
for their lordships’ approval. 
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REIDY’S STONE-BREAKING MACHINERY. 
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Tus invention of Mr. James Reidy, of 27, Cork-street, Cork’ 
relates to machinery for breaking stones, such as are used for mac- 
adamising roads, ballasting railways, &c., and which consists of one 
or more hammers suspended on vertical guide rods, and rising and 
falling on a certain description of cutter disposed beneath. The ham- 
mers are raised by suitable cam or tappet apparatus and suffered to fall 
by their own gravity on the stones beneath, the stones atthe time 
rest on a peculiar description of cutter box, in which they are 
broken and driven through between the cutters by the force of one 
or more blows of the hammer. A suitable supply of the stones or 
other hard materials to be broken is maintained in the cutter boxes 
by feeding rollers or other means. 

Fig. 1 represents a side view of a machine constructed according 
to this invention ; and Fig. 2 a transverse section through one of the 
cutter boxes. 

a, a, is a strong framing of wood or other suitable material, the 
end frames being strongly connected by balks b, b, which carry the 
cutters and receive the whole force of the concussion of the hammers 
c, ¢, c, which in the machine represented are eight in number; the 
number, however, may be varied as required. These hammers are of 
steel, and of about 651b. weight; they may be driven at a rate of 
about twenty five strokes per minute, and are each forged on the end 
of a rod or stem d; these rods are fitted in suitable cross guides e, f, 
the lower one e resting on suitable supports g, g, raised from the bed 
b; the supports g also form guides for the rods d, which have each 
two cross pieces A taking into guide grooves in the supports g. The 
cross bar guides e, f, are fixed to the longitudinal stretchers i,k. On 
each red or stem dis fixed a collar or projection /, by which the 
hammer or hammers are raised, this being effected by cams or 
tappets m traversing from end to end of the machine. These lifting 
cams or tappets are arranged on the shaft n, so that they each take 
effect in succession and at regular intervals on the several hammers 
by the rotation of the shaft n; it will be readily understood that 
the hammers are lifted by the tappets m, and released suddenly, and 
consequently fall with great force on anything placed below them. 
The tappet shaft m may either be driven by strap rigger p direct, as 
represented, or by means of wheel gearing, as will be readily under- 
stood. The gearing at the opposite end of n is for the purpose of 
communicating motion to the feed rollers, which are to be arranged 
on one side of the bed, and driven at a slow rate, and according to 
the nature of the materials under operation. These rollers are a 
series of rollers forming an inclined plane, over which the stones are 
carried by their motion, being all in one direction, and conveying 
the stones from a supply maintained at a higher elevation. R isthe 
cutter box, seen in section at Fig. 2, and separately represented in 
plan at Fig. 3; it is firmly fixed in the bed }, and consists of a series 
of steel cutters 7, 7, radiating from a centre, as seen in the section 
Fig. 2, but arranged parallel to each other in the direction of the 
length of the machine; these cutters have their sharp edges ad- 
justed in a segment of a circle described from same centre as the 

ower end of the hammer, as seen in the section Fig. 2, so that the 

blow is \ikely to take equal effect on the whole series; these cutters 
are of cast-steel, and suitably hardened for the purpose, and are 
fitted in their box or frame so that they can be easily removed for 
sharpening, &c. It will be readily understood that stones or any 
other hard substance fed into the cutter box will be broken by the 
repeated blows of the hammers, and not only broken into pieces, but 
driven through the spaces between the cutters r, r, and consequently 
all reduced below a certain regulated size, according to the descrip- 
tion of the cutters. The stones thus broken are received in a suitable 
receptacle placed immediately below the cutters r, r, and in case of 
stones this should be a truck moving on rails, and capable of holding 
eight or ten tons. Motion is communicated to the shaft n of the 
machine by a steam engine or other suitable driving power. In 
order to prevent danger to the cutters r, 7, in case there are no stones 
between them and the hammers in falling, spiral springs are disposed 
on the rods d, between the collars J, formed on the rods d and the 
guide e, whereby the fall of the hammer is altogether arrested 
before it can come in contact wiih the cutters; there is further in- 
troduced a large spring at the end of each frame, to protect the 
entire number of hammers from striking the cutters. 








GREEN’S CUTTING AND SAWING MACHINE. 


Turs invention, by Mr. Joseph Green, of Leeds, of “* An Improved 
Cutting and Sawing Machine,” consists in attaching or connecting 
the ends of a saw blade or cutter to the extremities of two beams 
which work parallel to each other. These beams work in unison, 
their opposite ends being connected by a rod, and the required 
motion of the blade is obtained by means of a crank, which is con- 
nected with and actuates one of the beams. The blade is attached 
to the beams in such a manner as to allow a longitudinal drag or 
strain to be put upon it from a spiral spring or other efficient con- 
trivance, whereby the blade is kept in a state of tension when 
jm ape by the heat acquired by friction whilst working. The 
ends of the beams upon which the saw or cutter is attached are 
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segmented or crescent-shaped, so that, when the machine is in 
motion, the saw or cutter will be maintained in a true vertical 
position by the blade bending over and being supported upon the face 
of the segmental end of the beam. 

The engraving represents an elevation of a machine made accord- 
ing to this invention. 

A, A, is the framing of the machine; B is a spur wheel, which is 
mounted in bearings fixed on the framing of the machine, and gears 
into and drives the wheel C, mounted on the crank shaft, and which 
turns in bearings ina bracket also fixed on the framing; D is a 
crank keyed upon the shaft of the wheel C; and E isa rod which 
communicates motion from the crank to the beam F; Gis « rod 
connecting the end of the beam F with the end of a similar eam 
F', These beams have their fulcra or centres of motion ac H and 
Hi, at or near the ends of the arms K and Kj, and are kept in ‘heir 
relative positions by these arms, which are firmly bolted to a cross 
bar of the framing. The front ends of the beams terminate in a 
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segment or arc, whose centre is taken from the centre of motion of 
the beams. On the top partof the upper segment the flexible ribbon 
blade or saw X is attached to a screwed spindle L, enclosed within 
the spiral spring M, and held at the top by ascrew nut m. This 
spiral spring is held between the nut m and the collar on the pro- 
jection of the lever N, through which also the spindle L passes. The 

lade X passes through an opening in the table O to the segment of 
the other beam, and is bent over its face and is attached to the lower 
end of the segment, and is there fastened either by pins or screws, or 
in any other convenient manner. 

It will be seen that, on the application of rotary motion to the 
shaft of the wheel B, whether by means of a winch handle or b 
means of a strap from a driving shaft, the motion of the crank D 
will be communicated to the beams by the rod E and the connecting 
rod G, and will produce a corresponding reciprocating or vibrating 
motion at the segmental ends of the beams, and consequently the 
required sawing or vertical cutting motion of the blade will be 
obtained. The blade X is also maintained in a true vertical position 
by being supported upon or against the face of the segments of the 
beams, and any longitudinal a of the blade occasioned by 
heat generated by the friction of the blades, is compensated by the 
elasticity of the spiral spring M, which will operate as a strain 
upon the blade by its force being exerted also in a longitudinal 
direction. 

In order to ensure steadiness in working, a small fly-wheel is 
keyed upon the crank shaft and revolves on the outside of the 
framing. 








Tue Screntiric SocretTizs.—Most of the learned societies have 
suspended their sittings for the Christmas holidays. 





WHIPPLE’S CALORIC ENGINES.* 


In this invention of Mr. M. A. Whipple, of Boston, U.S., the 
main cylinder is composed of cast-iron, and has an intermediate 
portion of its length made of thinner metal than the rest, by which 
the heat in the upper part of the cylinder is considerably reduced. 
The piston consists of a hollow cylinder of copper packed at its 
upper end, and connected by its rod to a cross-head working in 
slotted guides bolted to the upper end of the cylinder. A pair of 
brackets, also fitted on to the top of the cylinder, serve to carry a 
rocking shaft, which is provided with a lever arm, such lever being 
cemented by a short link to the cross-head, so that the vertical or 
up-and-down motion of the cross-head will communicate a rocking 
motion to the shaft. This shaft carries a second lever-arm, which is 
connected by a rod to a crank on the main shaft, carried in brackets 
bolted to the side of the cylinder, and provided with a fly wheel. This 
shaft is provided with suitable appliances for working the piston of 
an air-pump through the agency of lever arms and a rocking shaft, 
and also for working the escape or exhaust air-valve, through the 
intervention of a cam and vibrating lever. The pump forces the 
air under the grate, and through the fire, which is carried on suit- 
able bars at the bottom end of the cylinder. A self-acting fuel 
feeder is provided, worked from one of the lever arms on the first- 
mentioned rocking shaft, and so arranged as to supply only a small 
amount of fuel at a time. A convenient safety valve is applied to 
the cylinder, acted upon by a spring or weight, and a spy-hole 
covered with glass is also provided for the purpose of inspecting the 
state of the fire. 





A represents the main ——. ate, composed of cast-iron 
but having an intermediate part B of much thinner material inserted 
about its middle, and secured to the upper and lower portions of the 
cylinder bolts a passed through the flanges b, b, formed on the inter- 
mediate part B, and upon the junction edges of the upper and lower 
portions of the cylinder. In the interior of this cylinder, which is 
parallel throughout, works freely a piston C, which is packed at its 
upper only, that being the coolest portion. This piston is made of 
copper, and is hcllow, being enclosed or covered in at the top and 
bottom, and is capable of descending to within, say, 6 in. of the fuel 
in the grate. This piston works freely, secured to a piston rod D, on 
the upper end of which is secured the cross-head E, working ver- 
tically in the upright guides F. -Bolted to the top of the main 
— G is a rocker shaft working in bearings in the brackets H, 
also bolted to the top of the cylinder. This shaft carries a lever arm 
I, connected at its free end by a short link K to the cross-head E, 
A second lever arm or rocker bar L is also fixed on to the end of the 
rocker shaft G, and this lever L is connected to the crank M on the 
main working shaft N by the connecting rod O. One crank only is 
shown in theengraving; if preferred, two such cranks, with their 
connections, may be , placed one on each side of the 
engine. The main shaft N works in bearings, carried by a pair of 
brackets P bolted to the side of the lower portion of the working 
cylinder, and is provided with a fly wheel Q. RK is a cam (shown in 
dotted lines), also fitted on to the shaft N; this cam actuates the 
bent lever S, working on a fixed centre at T. To the free end of the 
lever is connected the spindle U, which is attached to a blow-off or 
escape valve contained within the box or chamber V. A spring W, 
and regulating screw and hand wheel Y, serve to adjust the position 
of the blow-off or escape valve. Z is a pulley, also carried by the 
main shaft, and serving to actuate the piston C of the air-pump d, 
through the link E and lever arm /, a number of holes being made 
in the lever f, so that, by connecting the upper end of the link e to 
one or other of these holes the stroke of the air-pump piston may be 
varied at pleasure. The lower end of the link e is connected 4 a 
pin joint to the face or side of the pulley Z, so that, as the pulle 
rotates, a vertical movement will be imparted to the lever /, whic 
transmits its motion to the piston ¢ of the air-pump through the 
rocker shaft g, carried in the brackets A on the top of the air-pump 
and lever arm i connected to the rod & of the piston; 7 is a cold air- 
valve(shown in dotted lines), and m is a valve box and passage 
which conducts the cold air ferced outwards by the descent of the 
piston c into the ash-pit; m and o represent respectively the ash-pit 
and fire-doors, which are kept tightly closed by the cross-bars p and 
screws g; r is acatch for holding the end of the cross-bar of the fire- 
door in its place, the opposite end of such bar being hinged at 5, and 
turned back when the door is to be opened; ¢ is a spyhole, to facili- 
tate the inspection of the fire, without the necessity for opening the 
tire-door; u are the grate, bars, and » is the feeding tube through 
which the fuel is supplied to the fire. At the top of this tube is 
fitted a hopper w, pee below this hopper is a feeding cup a, carried 
by the transverse spindle y. ‘This _— is provided with a ratchet 
wheel z, which is attentel by a pall 1 on the feeding lever 2; the 
free end of this lever is worked by the link 3, which is connected to 
the lever arm L, hereinbefore referred to. By this arrangement, at 
each stroke of the levers L. and 2 the cup 2 will be gradually turned, 
and eventually inverted, thereby discharging its contents down the 
feeding tube v into the fire. 4 is the escape or exhaust pipe, and 5 
is a safety valve or pressure regulator, kept closed by the blade 
spring 6. 





* This description was inserted last week with, unfortunately, the illus. 
tration of another caloric engine. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of ow 
Correspondents. 





IRON-PLATED SHIPS OF WAR. 


Sir,—I1 have been a reader of your journal since its commence- 
ment, and I am also a reader of the Artizan. I have therefore seen 
the articles on iron-plated ships of war which have appeared in both, 
and have studied them with considerable interest. 

In your article of Nov. 16th you couple Mr. Jones with some 
other “inventors” (?) of the inclined sides. 1 am one of these 
inventors. In that week that the Allies landed at Eupatoria I for- 
warded drawings of my plans to the Admiralty. I am not one of 
the dozen known to you who have received absolute promises from 
the authorities that their plans shall be carried out; indeed, the 
only answer I received was a formal one that my plans would not be 
of use to the service. The rejection of my proposals was not a refu- 
tation of the principles on which they were founded, and I have 
always been confident of their adoption as the basis of our naval 
defences. Although I have no pecuniary interest in the question 
beyond that levied on me for income tax, I have taken it upon me 
to’ defend the principle of the inclined side in opposition to your 
articles, if you will give me space in your columns, 

This is the first time I have advocated this principle publicly, 
and I would not have intruded on your space now had your article 
of December 7th dealt fairly with the answers given in the Artizan 
to your objections formerly urged. I must confess that I did not 
perceive the absurdity you have discovered in the recommendation 
to adopt *‘ the best plan, whether the sides be vertical or inclined.” 
In yours of November 16th I find the following :—‘It seems in- 
credible that the Government can ever entertain the project of 
building frigates with sides tumbling home at angles of 40 deg. or 
50 deg.” Let us suppose, now, that in an American paper we read: 
— It seems to us incredible that the citizens of the United States 
can ever entertain the project of raising a negro to the Presidency ;” 
then suppose another paper to comment upon the statement in these 
words :—*“ So far from sharing these sentiments, we, on the contrary, 
would urge the election of the best man, whether his skin be black 
or white.” Would you think the comment at all an absurd one? — 
that in the Artizan is quite as reasonable, for you have rejected the 
inclined sides for about the same reason that the Yankee would 
reject a black president—merely because heis black. Every objection 





tu the inclined sides can be removed bat one, which is app. rently the | 


greatest one in your eyes, the simple fact that they are inclined ; 
but it is not upon such quibbles that I propose to argue the question. 

You say in December 7th :--“ It is well known that Mr. Jones 
and others claim, a8 the primary advantage of the inclined side, its 


cnormous power of resisting shot as compared with the upright side. | 


‘To show that this advantage is illusive, we pointed out the fact that 
a given height of side must be defended, and that weight for weight 
of metal the thickness of the metal must decrease with the inclina- 
tion—the rate of the decrease being pretty nearly ideutical with that 
of the decrease of the rending force of the shot.” 

I am not known to Mr. Jones, but, as one of the others who claim 
tiis advantage for the inclined sides, | am also reaty to defend the 
assertion. If the bail were indestructible and incompressible, wud if 
the plates had the same qualities, the force of the impact of the ball 


30 ft., and from the reduced length of deck beams this deck could be 
rendered bomb-proof with the same —— as the ordinary deck of 
vertical sides, therefore a vessel can constructed with inclined 
sides which will have only the same weight per foot of length as 
those with vertical sides, and possess in action about two and a half 
times the indestructibility and have a bomb-proof deck. — 4 
Again, with vertical sides when a plate is broken, the pieces either 
fall off or the next shot which strikes them will drive them through 
the sides of the vessel. But with the inclined sides the pieces would 
not fall off, and they cannot be driven through the sides, for the 
cracks are always at right angles to the surface of the plate, and 
although they were laid on the packings loosely as paving stones, 
with an upper and lower course attached with equal weight to equal 
height, they would still have a great advantage over the vertical 
system. 
“I write in behalf of a principle, and I hope that if my views meet 
with opposition in your paper, tbat opposition will manifest the same 
spirit. .C, 
Orit our correspondent had argued the cause which he champions 
with as much sagacity as he brings to the statement of his own 
views, we might have replied to the whole of his letter. As it is, we 
see no reason whatever for estimating the article of our contempo- 
rary differently. As to our correspondent’s own suggestions, we 
frankly admit their ingenuity; but we cannot consider them con- 
clusive. His first argument proceeds 4 the assumption of certain 
things happening after the shot has begun to strike the ship and 
before it has done striking it. We consider this too great a refine- 
ment to be of any practical value. It may turn out to be a point for 
scientific consideration ; but it does not seem to us likely to do so. 
if inclined sides are to be advocated on such grounds, upright sides 
may claim new arguments in their favour. Our correspondent’s 
sceund argument is litile, if any, weightier than his first. If the 
area to be struck is increased by inclining the side—as it un- 
doubtedly is—the thickness has to be pata amy diminished, as 
we have before contended, and the one thing balances the other. 
The argument that, by inclining the side, you reduce the deck area to 
be defended, is sound; but then the deck does not need such stout 
defence as the side; and all the defence which it requires can be 
obtained by less clamsy methods than that of converting the side 
itself into'a deck, as our correspondent proposes. As to the broken 
plat-s being better retained upon an inclined than an upright side, 
we are prepared to give our opponents the full benefit of that circum- 
stance. After the armour plates of a ship are once broken to pieces, 
their utility is pretty well at an end. We recommend our intelligent 
correspondent to give the upright side—which is so much to be pre- 
ferred for purposes of naval architecture and seamanship — the 
Lencfit of his careful attention, and we believe he will then prefer 
cur view to his own.—Ep. E.] 





STREET RAILWAYS.—SOLUTION OF THE QUESTION, 
S1u,—I cbserve in your last number of THe Enernxer a letter 
signed * T. B,” on the subject of street tramways. He evidently 
sees some of the serious evils connected with the American system, 
as introduced into Birkenhead. My own opinion is, that the first 


| street railway that has been laid down in this kingdom will be the 


would be as the square of the sine of the angle of incidence; anc the 


ball would fly off at an equal angle with undiminished velocity, 
having been but an instant in contact with the plate its action on 
the plate would have no duration, and would be confined to one spot 
of the plate. But neither ball nor plate have these qualities, both 
are compressible and then destructible; the action is not confined to 
an instant, but has the quality of duration measured by the time 
the ball tukes to make the indentation on the plate. When the ball 
tirst strikes the plate, it is that part of its motion only which fs per- 
pendicular to the gurface which tells on the plate That component 
is measured by the sine of the angle of incidence; but the other 
component, which j8 parallel with the surface and is measured by the 


cosine of that angle, is unaffected at first by the impact, and carries , 


the ball over thé surface of the plate during the impact, thus dis- 
tributing the efleet of the shot, and in this is the success of the in- 
clined side. I @o not know to what “Mr. Jones and other 
inventors” may have looked for success, but this is the feature 
which always sat'stied me of its final adoption. And this advan- 
tage is quite independent of, and in addition to the others which 
you admit, that the rending force of the ball will be the same upon 
equal weight of plate in equal height, whatever be the inclination of 
the side. It must be apparent, then, that a distribution of this force 
over a considerable suriace must neutralise the destructive effect of 
the shot. Reasoning as you apparently do—on mathematical 
srounds, and resolving the force of the ball according to the paral- 
elogram of forees—you fail to perceive any advantage in the inclined 
side, because that process of reasoning supposes one component of 
motion merely barmless by reason of its being parallel to the plate. 
Bat if you examine the question as an engineer, you vill tind that 
the inclined sice goes astep beyond this, and turns this component 
of the motion to good account, employing it to carry the ball over 
the surface during impact. It is only during the first instant that 
the angle of incidence is that of the motion of the ball; because 
any work done upon the plate destroys an equivalent part of the 
velocity of the ball, in the direction in which that work is done, 
The velocity destroyed is part of that represented by the sine of the 
angle of incidence; this is the destructive component of the original 
motion of the ball, and this must be entirely destroyed by the plate, 
flere the other component comes into action, and carries the ball 
over the surface during impact; whereas on the vertical p.an, the 
horizontal shot strikes perpendicular to the surface, and its destruc- 
tive effort is concentrated on one spot of the plate. 

How much will you aliow as the amount of this advantage? I 
consider it to be under estimated when we attribute to it a reduction 
of the destructive effects of the shot in the ratio of the sine of the 
angle of incidence. Much will depend on the macerial both of 
ball and plate, for if both were tempered steel the impact would be 
instantan ous, wud there would be no appreciable translation of the 
ball during contact. As the sine of the angle of incidence to a 
horizontal shct is inversely as the area of surface on the incline - to 
unity of surface placed vertically—we may detine this advantage 
thus:— With equal weight to equal height, the power of resisting 
single shot will be as the areas of the surtaces. Butit is not by a single 
shot that theses plates will be penetrated; but by repeated impacts 
and concussions, ‘The total eflect of these will be measured by the 
number of concussions received per square foot of plate. 

You say thatan equal height is to be defended in either case, 
therefore the visual area will be the same in each, The number of 
shots which will take ellect will te directly as the visual area, or the 
same in each, ‘The concussions per ioot of plate will be inversely as 
the area of the surfaces; therefore, in an action, the impeneirability 
of plated vessels will be still further ineredsed in the ratio of the 
areas of their surfaces; or, including the principle of translation, 
the impenetrability of the siructures will be as the squares of their 
surfaces, 

if two vessels were constructed, one with vertical sides, the other 
with a tumble homme of 5) dey, with equal height and equal weight 
of sides, the anyle of incidence will be 40 deg., aud the ratio of 
surlaces wil be 155 to 1. This would be the ratio of impenetra- 
bility to a single shot, and in an action the impenetrability would be 
as the squareof this, or as 2-4 to L i 
supposed «qual weight with equal height; but this does not amount 
to equa! weight per foot of the length of the vessel, for by inclining 
the sides we are reducing the breadth of the deck, and if the lives 
of our men are to be protected as well as the hulls of our vessels, 
we must have a bomb-proof deck, and the reduced breadth of the 
deck of the vessel, with the inclined sides, would render that vessel 
of less weight per foot of length. 

If the vessel have G0 ft. beam and a height of 12} ft. above the 





last—of its kind. Letters from New York and Boston very con- 
siderately caution Englishmen from going ahead in the same direc- 
tion, The raised rails compel the owners of private carriages to 
drive through the back streets in order to avoid them. Even with 
the present good pavements many accidents occur to horses at the 
junctions of streets, but with raised rails of the kind proposed, those 
accidents would be fearfully increased, while at night pedestrians 
would stumble over those projections, and equestrians would never 
be safe 

Fortunately for the world’s progress, there is generally at least one 
way out of a difliculty, and I have seen a plan in operation, patented 
by Mr. John Haworth, of this city (Manchester), which completely 
avoids the evils referred to, and at about one-third the cost of the 
Birkenhead system. Mr. Haworth has furnished proof of the 
practicability of his method by having 100 yards of rails laid down 
in Manchester—or rather in Salford, near the Pendleton Church. 
The rails are perfectly level with the road, therefore can be freely 
passed over by wheels of any kind—an important consideration for 
highway surveyors, whe are bound to see that the rights of the 
public are not sacrificed. The rails are only 3 in. in breadth, there- 
fore do not present a broad slippery surface to the feet of the horses, 
To ensure the wheels of the omnibus running on these narrow metals, 
a third rail (also level with the pavement) is introduced between the 
two, and this has in the middle of it a }-in. groove, about 1 in. deep. 
In this groove runs a small iron wheel, resembling the leading wheel 
of a perambulator, and it answers the purpose of a guide 
as efficiently as do the flanges of railway wheels. The rapid 
revolution of this small wheel keeps the groove clear, as 
it either pushes away what may lie in its course, or crushes 
it in the groove, and then whirls it out behind. This peram- 
bulator is centred in a bar hinged to the fore axle of the 
omnibus, and spurred to it on both sides, so that, as the wheel 
traverses the greove, the axle is necessarily kept at right angles to 
the rails, and the pole is a sort of self-acting guide to the horses. 
‘The hinged bar is suspended from the splinter bar by a vulcanised 
india-rubber band, which tends to keep the wheel about 4 in. above 
the road. <A vertical rod passing through the foot-board, and acting 
on the perambulator, passe! om the driver to depress the wheel into the 
groove with his foot, and without any effort keep it there until 
he wishes to diverge from the rails, when, by raising his foot, the 
guide-wheel releases itself, and the vehicle can turn in any direction. 
in sharp curves, or junctions of streets, even these level rails can be 
dispensed with, as the driver finds no dilliculty in dropping the 
perambulator into the groove when he arrives at another rail. 

liaving ridden in the omnibus fitted up on this plan, and 
witnessed its ease and efliciency, | would suggest that all surveyors 
of highways would do well to inspect the simple contrivance for 
themselves before handing over the public thoroughfares to the 
interest of one class, and the injury of all others. 

I think that even your correspondent’s idea would be less objec- 
tionable than that introduced at Birkenhead (against which a peti- 
tion has been presented, signed by 180 respectable inhabitants, on 
account of the accidents which have already occurred), but I fancy 
he will see that his suggestion of making the rails with “ diagonal 
ribs, to give hold to the horses’ feet,” would impart an unevenness 
to them, and neutralise the advantages sought by a tramway— 
namely, smoothness; and although it might be just possible, with 
great care, to drive an omnibus on 8-in. rails in broad daylight, yet, 
in the dark, the vehicie would oftener be off the rails than on. 

1 believe the corporation of Manchester will deliberate very 


| maturely before they sanction a plan which (besides the evils enu- 


merated) fills the flat streets in American cities with “ pools of 
water,” for it seems that, while constructing a railway on Mr. 
Train’s plan, you are at the seme time making a canal, without any 
additional cost. After a smart shower of rain during the night, 
what a delightful thing it must be to look out of your chamber 
window in tue morning, and imagine yourself in Venice, with the 


| merry boys floating their little gondolas in the middle of the street! 


Sut in this estimate | have | 


water, the tumble home would reduce the breadth of top deck to 


The raised rails answer admirably for the banks of the stream. Of 

course it is rather shallow at first, but the bed deepens with the 

constant tread of the horses’ fect, until at length it becomes more 

navigable. I suspect, however, that this is a luxury with which 

most people will be quite willing to dispence. ‘THos, Morris. 
230, W orcester-terrace, City-road, Manchester. 





NAVAL ENGINEERS. 

Six,—Is it not curious that the Admiralty require so much forcing 
to give that which is due to the engineers of the royal navy 2? 

Every sensible man knows that England owes her superiority to 
her mechanical skill, and nearly to that alone; and it is well known 
too that every nation under the sun which uses machinery require 
English engineers, Surely, then, if Turkish, Spanish, Sardinian, 
and even English merchants, give to their engineers £28 and £32 





per month, with good accommodation, or, in the words of one of your 
correspondents, “a place fitted for a gentleman,” what class of 
engineers must they be able to command for the English navy, 
where they give them as little as £9 5s. per month, with such accom- 
modation that a landsman, being forced in it, would fancy himself 
beyond the Styx ? Oh, for a Smollet to describe an engineer’s den in 
the royal navy of Great Britain, with such treatment as Captain 
Seccombe’s ! 

Now, Sir, surgeons are the only officers in the navy who require an 
education for their profession before joining—all other officers are 
educated in the service—and the expenses of an engineer’s and 
surgeon’s education are about equal; then why not place these 
officers upon an equality? Then, insteadof being compelled to send 
recruiting parties round the country to entice engineers into the 
service, the Admiralty would be able to select their own engineers ; 
and, by placing them in their proper positions, would save thousands 
of pounds in the repairs of their machinery ; for it is a wéll-known 
fact, if an assistant engineer does not put in practice inventions 
which some sapient captains and commanders think would be highly 
beneficial to the service—after the manner stated in your journal 
some three years ago, of having an anchor fitted to the fast carriage, 
to let go when there was danger of collision on the railway—they 
stand a chance of having their promotion stopped; and, if they do, 
it is nearly as bad, for then they receive a reprimand from the 
Admiralty. F.M. 

Ireland, December 15th, 1860. 





Sir,—I have once more to trouble you about naval engineers, not 
for the love of letter-writing, or to have the last say in the matter, 
so | trust you will allow mea space in your journal to say a word to 
“W.J.L. L,” and “ Foreman of Engineers.” 

“W.J. L. L.” asks me if it is necessary for an examination as to 
the candidate’s ability, to call out “stop her !” “go ahead !” &c., &e. 
I should certainly recommend an examination as to the candidate's 
ability for that high pos’, and also for the Admiralty to say they 
wish them to have that qualification, combined with those of keep- 
ing accounts and making rough drawings. I think it is the engineer's 
own fault, to a very great extent, that so menial a service falls to his 
lot: he submits to it instead of resisting. Are there no boys or 
ordinary seamen that could fill that office? If that is the case, it is 
no wonder the service is short of respectable men. Even the General 
Steam Company treat their shovel engineers in a more gentlemanly 
manner; but ** W. J. L. L.” did not state in how many ships he has 
served; does he only speak from one instance? If so, that is no 
criterion by which to judge. And as for holystoning the engine- 
room, that is quite another thing; cleanliness must be studied in a 
ship of war as in everything else; if not she would soon become a 
floating mass of filth. It is as great a hardship for the officer to see 
his decks washed as it is for the engineer to see his engine-room 
cleaned. “ W.J.L. L.” did not state whether the engineer has to 
turn-to and assist himself; he only asks if it be necessary for him to 
have a week or two's practice at holystoning ? I have been in one or 
two vessels of the mercantile marine, but never saw the chief’ officer 
(or mate) turn-to and work himself; if he did, it would be at his 
own option. “ W. J. L. L.” does not state who it is that stops his 
leave. Is it the officer of the watch, or the chief? I know in the 
Spanish navy it is to your chief you have to speak as to leave of 
absence, and no other officer can dictate to you. There must be 
rules, or what would become of the service? If it be ever so bad,a 
man who will not do his duty cannot have the same privileges as a 
man who does. When there is work to do, it must be done. 

It would be quite unnecessary for an examination as to the prac- 
tical ability of the candidates if proper precautions were taken as to 
their testimonials; instead of the candidate taking them with him, 
the Admiralty should send for them. But what man would leave a 
shop to join her Majesty’s service? They who join are chiefly those 
who have been out of employment some length of time; yet men 
will leave good shops to join the merchant, or a foreign service. Is 
it that the foreigner holds out the substance, while the English 
Government the shadow? A few years ago I was at the arsenal 
of the Carracas, about seven miles from Cadiz. I went on board a 
frigate that had been launched from one of the shipyards; I saw on 
board some enyincers, belonging to the service, fitting a pair of 
engines in her that had been sent out from England. How many are 
there in the English navy who, if the engines were sent to them, 
could fit them in their vessels? Again, in the evening, I saw the 
same engineers with Spanish officers, emptying sundry bowls of 
punch. If the Admifalty will not place the engineers staff on a par 
with foreign countries, they must be contented with their leavings. 
If W. J. L. L.” reads my letter again, he will see that 1 do not 
decline joining the service; I said I thought of joining it some day. 
I have sought the opinions of others. He does not say how 
long he was in the service, or what he was in it, whether he 
is in it now, or why he left it; only that he has had some expe- 
rience in her Majesty’s service. But, taking his letter as a 
specimen of himself, I come to the conclusion that he left 
the service because the Admiralty promoted him too quickly. 
“W. J. L. L.” says that good men hold aloof from joining the 
service, so the Admiralty are obliged to take what they can get. 
How is it the foreigner can cbtain good men ? he takes his choice if 
he is in want of a few; there are three or four times as many as he 
wants who would go, and leave good shops to do so. How does 
“W. J. L. L.” account for that? 1 asked an old shopmate of mine 
the reason he left the service; he said because his chief was perfectly 
incompetent, and knew no more about the practical parts of an 
engine than a wild duck. ‘fhe fact is, that men will not be dictated 
to by a party of petty officers, mathematical instrument makers, 
whitesmiths, &c., and many of the engineers of long servitude in her 
Majesty's navy consist of one or other of these classes. 


If ever I join the service I have no wish to be classed with the 
talkers, my desire would be to do my duty, give satisfaction, and be 
respected by all. 

“Foreman of Engineers” gives an account of one vessel in which 
he served, and then condemns the whole navy. He is not justified in 
80 sme He blames the officials for passing men into the service 
with only a letter from some influential person. I do not think the 
blame is attached to those gentlemen, they must obey their superiors ; 
so the blame lies at head-quarters. 1 am aware that it is painful 
to many of the officers in the navy to see the crown and anchor 
button on the coat and the badge on the cap of a mechanic: such a 
class of gentlemen ought to be treated with silent indifference. 

Walworth, 18ih December, 1860. C. A. M. 





GIFFARD’S INJECTOR. 

S1r,—In Nes. 255 and 256 of your valuable paper you presented 
your readers with some very interesting remarks on Giffard’s 
Injector; and in a subsequent number a letter appeared, signed 
“£. L.,” in which the author sets forth its advantages, and declares 
that its advocates do net claim for it any very superior degree of 
economy. Now, it is well known to yourself and readers that its 
advocates did claim for it a capability of injecting water into a steam 
boiler against any pressure without expending any power whatever ; 
and that, in consequence of this, its appearance in this country 
created a great sensation among mechanical men. Now, although it 
has always been known to every man of philosophic mind tnat no 
creature can create, yet men of high mechanical attainments have 
spent their lives and fortunes in the endeavour to discover a per- 
petual motion. We have thus been put in possession of every form of 
proof that ten is utterly incapable of creating power, even the 
smallest conceivable in amount, and taught that our province is 
simply to concentrate and apply the inexhaustible power placed 
within our reach; and although we all give our assent to this funda- 
mental truth, it seems that only a chosen few have faith such as 
canuot be for an instant shaken a any means whatever. 

Seeing, then, that no human instrument can possess the property 
claimed for this injector, I may examine the theory of its action with 
the absolute certainty that success is possible. 
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I shall consider it as a prime mover, applied simply to raise water, 
in the first instance, and, next, as applied to feed a steam generator. 

In the first case, where it is not required to increase the tempera- 
ture of the water, but simply to raise it to a higher level, it is clear 
that the expansive power of the steam is wholly thrown away, and 
that the only utilised power is the momentum of its particles. It is 
in this case simply a reproduction of the old steam wheel. 

In the next case it is important that the temperature of the water 
be increased, but the amount of heat thus utilised can only be what 
remains after the great destruction of heat consequent upon the sudden 
expansion of the steam when allowed to escape into the atmosphere. 
1 do not know what is the proportion of heat so destroyed, but the 
injector, as a philosophical instrument, is well adapted to determine 
the amount in any case. : ape 

I agree with your correspondent in considering that the injector 
has its advantages; but if the details of its operations were given 
by its advocates with a view to inform and not to mystify, greater 
confidence in its performance would be the result. 


Holyhead, December 18.h, 1860. Joun Patox. 





BOILER EXPLOSIONS. 


S1r,—I have noticed several letters in your valuable journal 
from time to time on steam-boiler explosions, I read ‘ Alpha’s” 
letter in Tue Esxcrvrer of December 7, where he says, * Some ten 
years since I was watching the action of a fire upon a large balloon- 
shaped boiler working a condensing engine at a pressure of about 
20 ib. to the square inch; the boiler was about 12 ft. diameter, 10 ft. 
high, with a rise in the bottom of about 3 ft. It was entirely encased 
with brickwork, the flues running round the sides and over the top 
with a very strong draught. It had been cleaned, and | attended to 
get the steam up when the fire had nicely covered the bars, which 
was an area of about 25 ft. It was hurried for about half an hour; 
the heat under the boiler being very great I opened the door and 
found a portion of the boiler directly over the middle of the tire red 
hot. There was 4 ft. to 5 ft. of water over the highest part of the 
bottom of the boiler.’’ Now, I feel a little at a loss to understand 
how a boiler bottom could become red hot when there was from 4 ft. 
to 5 ft. of water over the supposed red hot p:rt. I should like 
to know what took place immediately after *‘ Alpha” observed the 
boiler-bottom red hot. Perhaps “ Alpha” will inform us on that 

oint in some future letter. I have had many years’ practice in all 

inds of steam boilers with strong powerful draughts, and forced 
combustion to a great extent. I have worked steam boilers with 
only a few inches of water over the fire-box for hours together in 
cases of emergency, and I think I may safely say, to the best of 
my knowledge, I never heard of a case where it was possible to make 
a clean boiler red hot when there was plenty of water over the crown 
of the boiler. I never saw a boiler explosion take place, but I have 
seen and examined several boilers after explosion has taken place, 
and nineteen cases out of twenty are traceable to ignorance, care- 
lessnesz, defective construction, or some other bad cause which 
escapes detection until too late. There are persons who attribute 
boiler explosions to an accumulation of gas, electricity, or some other 
singular phenomenon, when a little more practical experience would 
convince them to the contrary. I quite agree with “Alpha” that boiler 
plates will only conduct a certain amount of heat to the water, but 
what is the maximum of conducting power? Boiler plates in con- 
tact with water will conduct or absorb any amount of heat that can 
be applied in the common fire-box boilers. If ‘“ Alpha’ ever rode 
on a locomotive engine with a heavy train behind, and without the 
expansion gear being put on, and cast his eye into the interior of the 
fire-box, I think he would be convinced as to the conducting or absorb- 
ing powe:s of boiler plates. There was a letterin last week’s ENGINEER, 
December 14th, on boiler explosions, signed ** Wm. Steevenson,” 
in which he says, “I am more than ever confirmed in my opinion 
that the real cause of the explosion was owing to the decomposition 
of water.” Allow me to make a few observations on this part of his 
letter, by your kind permission. First, decomposition cannot possibly 
occur to any considerable extent under any circumstances arising in 
the working of ordinary steam boilers. 2. If it did occur, the 
hydrogen thus liberated would have no access to oxygen, without 
which it could neither inflame nor explode. 3. Even if oxygen 
were present, the presence of steam would prevent ignition; and, 
4. If oxygen were present, and no steam existed in the boiler, the 
hydrogen would only inflame and bura silently as fast as it was 


produced, the heat for ignition being supposed to be derived from | 


a red hot plate. Under these accumulated impossibilities of violent 

explosive action, the explanation of boiler euglastenie by the decom- 

position of steam or water is without any support whatever. 
Bristol, December 18th, 1860. W. E. Hurst. 





ARTESIAN WELLS, 


Sir,—Will you oblige me by publishing the following suggestions 
with regard to improvements in the tools for boring artesian wells, 
if you do not think them unworthy of appearing in the columns of 
Tue Encineer. I am no engineer myself, and you will, therefore, 
I feel sure, excuse any terms not strictly scientitic. 

The usual mode of boring artesian wells, according to the newest 
works I have been able to consult, is by means of boring tools, 
differing according to the nature of the ground, attached to iron rods, 
which screw together in lengths from 10 ft. to 20 ft. The hole is 
first made by means of a pecker, and when the opening has been 
made as large as the length of the chisel will allow, it is withdrawn, 
and a sort of cylindrical auger introduced, which is furnished 
with an internal valve opening upwards, by which the dirt and 
loose stones are drawn up; an operation causing the repeated 
necessity of unscrewing and screwing the rods, and which seriously 
delays the progress of the work. No attempt has been made to 
obviate this, as far as I am aware of, except an apparatus patented 
in 1844 by Mr. Beart, which proved, however, unsuccessful, owing 
to the requirement of a large quantity of water in places where 
great scarcity of that article prevails. Besides this, also, only the 
finer material could be got rid of in this way, whilst the heavier 
matter and loosened stones still remained behind. The improve- 
ments I venture to suggest are the following :—Instead of solid iron 
rods, I propose to have cylindrical tubes, which would certainly 
increase the diameter of the rods a little, but not sufficiently so to 
cause any practical inconvenience. Within the lowest tube there 
should be a small movable auger (containing an internal valve 
opening upwards) made so as to slide up and down in the tubes, and 
so to be drawn up by a rope tothe workmen. This auger could be 
fixed in the tube by the simple means of two or three 
helical grooves, into which it can be screwed by the labourers 
by two or three turns of the rope fixed to the top of the auger. 
By this means the dirt or anything else collected in the hole 
would enter the movable auger, and might thus be drawn up to 
the top without unscrewing the rods, as is now the case. When the 
auger has reached the top it must be emptied, and then let down 
again to the bottom, both which, the drawing up and letting down, 
can be performed without altering the rods in the slightest degree. 
When a chisel is required to be used, as in the case of rocks, a more 
complicated arrangement becomes necessary, which is the following : 
—Into the bottom of the lowest tube screws a frame of wrought- 

~_ iron of this shape, in the middle of which there is a brass 

/\ piece in order to hold the chisel, which is screwed into 

it. The frame must be extremely well made and 

strong, in order to support the strain caused by the 

repeated blows of the chisel on the rock. Through 

the triangular openings in this frame the dirt and loose 

stones can enter the movable auger, and thus be drawn up, as in 

the former case, to the top, and there emptied. By this means I 

think that the great difficulty now experienced might be almost, if 

mot entirely, obviated, since nothing more would be necessary than to 
screw in the chisel at first, and then continue as I have explained. 

Hoping, Sir, that Fe will excuse me for having trespassed so 
much on your valuable time. 


P. Marrianp. 


20, St. Dunstan’s, Canterb Ken 
; Dec. 17th, 1860.7” 
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THE EARTH’S CENTRAL HEAT. 


Sim,—In my last letter on the earth's central heat, I alluded to 
the variable evaporable or boiling point of water under different 
degrees of pressure, which Mr. Almgill has passed over in silence. 
Had he calmly and seriously considered this subject, I think he 
would then have admitted that even so volatile a substance as water, 
under immense pressure, would be capable of being heated to a very 
high degree, perhaps almost up to his assumed limit of 4,000 deg., 
without flying off into steam, or into its gaseous elements. 

As regards the igneous origin of the earth, and the cooling or 
condensing process to which he alludes, | may state that I have, 
from the very commencement of my correspondence in Tar 
ENGINEER, endeavoured to prove that the true cause of condensation 
is owing, between different mediums, to ditlerence of temperature. 
That the action of caloric is clearly indicated in the vapour of 
thunder-clouds, in its tendency to gain an equilibrium of tempera- 
ture; in its sudden disruption into a flash of lightning; then again 
into other flashes: the temperature before the flash decreasing from 
the centre to the circumference of the thunder-cloud, and in the 
next instant, after the flash, decreasing, from the circumference to the 
centre. 

Thus we are enabled to gain some little insight into its modus 
operandi from the play of its merry pranks, its transformations, and 
wonderful evolutions, its turning suddenly heat into cold, and cold 
into heat, heated vapour into frozen vapour, and this again into 
hail, snow, and rain; blowing, as it were, heat and cold at the same 
instant, until something like a stable equilibrium of heat is attained. 
The mainspring of all this wonderful action is obviously induced 
by difference of temperature, or, as Mr. A. has it, “ a cooling pro- 
cess.’ 

The caloric of evaporation must evidently be evolved by conden- 
sation of aqueous vapour, and fly again into boundless space before 
the vapour is reduced into water of its original temperature. 

It is thus—for I have frequently and carefully observed the action, 
on trees and vegetables, of an atmospheric temperature higher or 
lower than that of the ground—that active vegetable life is brought 
into play by the reduction of the atmospheric temperature below 
that of the ground. Caloric is thus induced to assume its electrical 
functions of positive and negative action. The repulsive action of 
caloric subsists when an equalisation of temperature exists, just as is 
witnessed in the steam of a steam boiler, and in very serene weather. 

Sir Humphrey Davy proved that whenever ie ae of matter 
combine they are in the positive and negative electrical states. 

Experience plainly teaches us that all condensations, whether 
chemical or mechanical, cause heat to be evolved; and very naturally 
so if we are to believe the chemical philosophy of Lavoisier and 
others. 

It appears to me very natural—I might say that it is most self- 
evident from what we know of chemical action—that the immense 
body of water of our globe, and, I repeat again, our gaseous atmo- 
sphere were (there can scarcely exist a doubt) evolved in the gaseous 
elements through the intense heat, induced by pressure of the 
internal parts of the earth, until something like a stable equilibrium 
of matter, induced by the two forces of heat and gravitation acting 
in opposite and combining directions, was attained. If it were not 
so, | think we might not then unreasonably expect a second deluge, 
but which Holy Writ says we are not to look for. 

I could point out many geological fresh-water formations of a 
recent date of the earth’s history, which clearly indicate that an 
immense flood of short duration and of rapid subsidence has existed. 

I do not pretend even to guess what will be the source from 
whence will come the next promised destruction, for I cannot see any 
well-grounded data from which to draw a rational conclusion. 

I shall pass over other subjects of Mr. A.’s letter, because I feel 
convinced that those who understand chemical, hydrostatical, and 
mechanical philosophy will not subscribe to his views on them. 

The reason why heut is retained under immense pressure, induced 
by difference of temperature, is clearly obvious; and also why the 
sun’s light and heat is retained without loss under the influence of 
positive and negative electrical action. 


Derby, December 15th, 1860. W. Sreevenson. 








MR. TRAIN AND STREET RAILROADS. 

Mr. Train gave a lecture on ‘l'uesday evening at Greenwich. After 
a variety of amusing illustrations, many of them from his personal 
experience, he said, in reference to these railroads: Having drifted 
back to my subject, | may as well explain to you what a street rail- 
way is. Well, then, to commence, a street railway is not a long 
train of carriages propelled through the Strand by a 30-horse power 
engine, as some seem to have thought. It is simply what you see 
by these models. | Here Mr. Train went into the details of the 
system. 
crowded streets, by giving additional facilities to locomotion in what 
he terms his stock phrase: Saving of time—no jolting—less confu- 
sion—less noise—fewer accidents—no mud—less dust—more rezu- 
larity—more attention—more comfort—better light—better ventila- 
tion—greater facility of ingress and egress—in short, superiority in 
every respect over the old omnibus. Saving of rates and increased 
value of property mark its introduction. instead of being packed 
like herrings in a barrel, you have an elegant carriage where you 
can sit, or stand, or walk, inside or outside ; something as superior 
to the perambulating coftin now used as is the air-tight state-room 
on ship-board inferior to the elegant drawing-room on shore. My 
experiences before some of the vestries may interest you. One and 
all said, Don’t trust yourself with the parishes. Don't depend on 
their honour. Then came sundry opinions about the aforesaid cor- 
porations, not as complimentary as we would suppose. The moment 
you put down your rails up they'll come! No, I replied, the people 
won't permit it. Bold indeed is he that dares to deprive the hard- 
working man of his carriage as he wends his way homewards from 
the toils of labour—for ae car is a luxury to the poor, and those we 
have always with us. would rather put my faith in parishes 
than in princes; and I beg to make this public acknowledgment, 
that, having been before the most of the committees and vestries in 
London, I never in my intercourse with men have met with more 
civility, more courtesy, more desire to open the door to me, if it were 
possible to do so consistently with their powers. All seemed anxious 
to give me a hearing. Some wanted to see the plan in operation ; 
others voted me thanks for the explanations; whilst some decided 
there and then, like the Hackney, Shoreditch, and St. Saviour's 
parishes, and the Metropolitan Board of Works, to let me give it a 
trial. Some of the questions were most amusing. Forgetting the 
dignity of the Solons of the council, 1 could not always resist the 
temptation of age | 80 as to cause the laugh to turn upon the 
questioner. How, asked an old gentleman, with an impatient air, 
how, Mr. Train, would you get through the toll-bar? Simply, sir, I 
replied, by paying the toll. Another begs to remind me that the 
omnibus company run off their opponents by nursing them, and 
asked what I should do if they nursed me. I could but say in reply 
that as mine was a full-grown child it did not require any nurs- 
ing. Many objected on the ground that the rails would injure the 
horses’ feet; but I am a for such accidents, Suppose my 
horse, said a distinguished parochial authority, should fall down on 
the rail, would you pay me? If you prove to me that your horse 
would not have fallen had the rail not been there, most certainly, 1 
responded. Again, the draymen were held over me. What if a 
heavy dray stops in front of your car? I would politely request him 
to move off, and I am sure he would be so astounded at a little 
politeness that he would do so. All these men require is civility, and 
that of the commonest kind. Keep your elbow by your side in 
moving through a crowd. It is just as easy to smooth the hair down 
the right way. A soft answer turneth away draymen. There is 
nothing so cheap as civility, and nothing so much appreciated by 
the ad as well as the rich. Apologising for touching upon so tender 
a subject, the chairman or some inquiring mind would allude’ to the 
security. As the timber, rails, and carriages cost some twenty-five 
hundred pounds, and the cost of repairing and replacing the road 
better than before was only four hundred, I showed them that they 





le argued the superiority of his system of relieving | 





had six pounds of security to one of risk. But the iron and woolen 
ducats did not always answer, hence demanded the pound of flesh. 
Then I tendered gold with the portrait of the Queen thereon, and | 
have offered a th dp is d ited in the Bank of England for 
the Marble Arch Line; but the ntlemen in Victoria-street insist upon 
looking upon me as a pitate. ey asked for bondsmen. I gave them 
some good names, unfortunately one had resided fourteen years at 
Fenton’s, and both were Americans who might bolt any day. 
thought of offering Westminster bonds, but was told they would not 
consider them satisfactory security, so suggested English names, but 
seeing they were dodging the question, I put money in their 
pockets. As the vestry decided 15 to 3 for the trial line, they cer- 
tainly did not wish to throw obstacles in my way; but those to 
whom the agreement was referred have shown little courtesy in 
theiraction. I thought it was my solicitor who, at my suggestion, 
in order to simplify the business, was so kind as to send me in his 
resignation and his bill. However, I am in no hurry, when they are 
ready Tam. Meanwhile, I will give the more gentlemanly officers 
of the Uxbridge-road the prestige of introducing into London the 
most popular improvement of any age. By the time I have finished 
the line from the Marble Arch I hope to continue it down Oxford- 
street, on my way to the Bank. 











SOCIETY OF ARTS. 
December 19. 
Mr. Joun Ditton, Vice-President, in the Chair. 
ON THE STRAW PLAIT TRADE, 
By Mr. A. J. Tansvey. 


Tue author first drew attention to the importance of obtaining 
straws cultivated in suitable soils; Bedfordshire had long been cvle- 
brated for the production of beautiful wheat straws, which were also 
grown in Hertfordshire and other counties. When the harvest 
drew nigh great care was required in the cutting to avoid spoiling 
the straws for manufacturing purposes. The farmer was in the habit 
of selling the straws to straw factors, by whom they were cut and 
afterwards exposed to the fumes of sulphur; they were then sorted, 
which was now performed by a machine similar to a sieve, the 
straws being held in an upright position. When made into bundles 
they were sold to the plaiters, who worked at them at their own 
homes. This art was first introduced into England about 250 years 
ago, though it was known in Scotland much earlier, having be-n in- 
troduced by Mary Queen of Scots, and being stili practised to some 
extent in the Orkney Islands. In the reigns of Queen Anne and the 
Georges hats of various fashions were in vogue at Court, being made 
of whole straw plait. The heaviness of these articles led to eflorts 
for improvement, in order to produce a lighter description, but at 
first the contrivances for the splitting of straw were of a clumsy 
description, and who it was that at last succeeded in the invention 
of that most important and useful little “ machine,” as it was named, 
the straw-svlitter, could not now be traced, but it was generally sup- 
posed that the French prisoners at Yoxley barracks, near Stilton, 
first made it in bone between the years 1803 and 1506, ‘The first 
split plait was in great request, and realised high prices. About the 

year 1820, Leghorn hats were largely importe| into England from 
taly, and their sale was very great, the prices varying from two to 
four guineas each. The great demand fur wuese led to many attempts 
to produce an article similar to it in England. Encouragement was 
offered by the Society of Arts to parties trying to grow straws like 
those in Italy, and then making a similar article to the Leghorn hat, 
in order to increase the home manufacture. A Mr. Parry received 
the Society’s large silver medal in 1832 for his method of manufac- 
turing Leghorn plait from straw imported from —* The author 
gave an account of the various kinds of plaits that had been intro- 
duced at different times, the most remarkable, and the one that 
might be said to have been the parent of the numerous kinds that 
afterwards came up, being formed of seven double straws, and 
termed “ Patent Dunstable.” At the Great Exhibition of 1851, the 
best productions of the plaiting districts were shown, but since that 
date plaiting had continued to progress, not so much in the invention 
of a number of new plaits, as in the superior quality and extent, by 
the manufactures, and although straw plaits had been brought from 
Belgium, Germany, and Switzerland, to compete with them, they 
had nearly all failed in this respect. ‘the author gave a favourable 
account of those employed in this essentially domestic manufacture. 
The plaiters were generally the wives and children of the labourers; 
afew were men. No plait was made in factories. The earnings of 
a good plaiter, after the straws were deducted, would be from 6s. to 
7s. 6d. per week in a good state of trade. It had been compnted that 
the number of females engaged in plaiting, and boys up to cight 
years of age, would now be near to 50,000, and the number of yarsis 
annually made was 200 milions. The straw trade, in all its numerons 
ramitications, was most extensive, and when the bonuets and hats 
now made in London were added, the annual returns would not fall 
far short of £1,250,000 sterling. 








SCOTTISH MATTERS. 

Last week’s shipments of pig-iron from Scottish ports were 9,537 
tons, as compared with 10,357 tons in the corresponding week of 
1859. It appears probable that the export this year will not much 
exceed —if, indeed, it equals—last year’s total. 

Messrs. J. and G. Thomson have launched from their shipyard at 
Govan alarge iron screw steamer, named the Amalia, built for 
the firm of Messrs. Papayanni Brothers, of Liverpool, and intended 
for the trade betwixt Liverpool and Constantinople, Syria, &c. The 
figurehead shows a finely carved full length of the present Queen of 
Greece, after whom the vessel is named. ‘The Amalia is about 2,000 
tons burden, with engines of 300-horse power. This is the sixth 
large vessel built by Messrs. Thomson for the same firm. The pro- 
gress and extent of the Mediterranean steam trade will be —— 
when it is stated that not many years ago only two small steamers 
were employed in this trade, and that now about fifty large screw 
steamers sail from Liverpool for the various ports in Italy, Greece, 
Syria, &c. A screw steamer of 580 tons, named the Roi Jerome, has 
been launched from the building yard of Messrs. Scott and Co., 
at Cartsdyke. Her dimensions are—200 ft. long, 25} ft. broad, and 
25} ft. deep, within the hold; the same size and model as the Boc- 
ciocchi, which was launched about two months ago, and for the 
same owners, at Marseilles. ‘ 

Three of the Jeading Scottish railway companies—the Caledonian 
Edinburgh and Glasgow, and Scottish Central—are again endea- 
vouring to secure an amalgamation, but the application to Parlia- 
ment with this object—which was defeated last session—will be 
again opposed by several public bodies. Railway traffic continues 
to increase in Scotland at the rate of £3 per mile per week. 


Discovery or A New O1.—A new article of commerce from 
America seems likely to attract much attention, On the western 
border of New York State, at a place called Union Mills, some 
working men a year or two back observed a quantity of dark oily 
matter floating on pools abounding in that district. Subsequently 
experiments led to the discovery that the oil is highly adaptable for 
illuminating purposes, and that by sinking wells to the depth of from 
70 ft. to 500 ft. it can readily be obtained throughout a very exten- 
sive area. Indeed, it is said already to have been ascertained to be 
dispersed over 100 square miles. The proportion of oil in the liquid 
pumped up is about one-third, and the process of separation is very 
simple. Land in the locality has become exceedingly valuable, and 
the business is rapidly increasing. About 1,200 to 1,500 barrels, 
containing 40 gallons each, are now, it is said, being raised daily and 
sent to New York, where, when rectified, it sells in any quantity at 
a price equal to 3s. sterling per gallon. There is a residuum, also, 
which is described as being used for the manufacture of superior 
candles. Many shipments of the oil have been made to Australia. 
In addition to its illuminating capacity it is alleged likewise to be 
suitable, when mixed with oil, for the purposes of lubrication. 
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SAMSON’S CULTIVATING MACHINERY. 
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Tus invention of Mr. William Henry Samson, of Jersey, rela tes 
to a machine or apparatus that can be so arranged as to perform the 
several and successive processes of paring, scarifying, and plough- 
ing the soil, or other processes that may be required in the cultiva- 
tion of land by simply changing the implements with which the same 
isaccomplished. ‘This is eflected in the following manner :—A frame 
made of wrought-iron, steel, or other suitable metal or material is 
supported by wheels. ‘To this frame are attached the certain imple- 
ments forthe different processes, For paring and preparing the 
ground a series of paring shares or tines are attached thereto, ar- 
ranged diagonally to the direction of motion, and immediately 
behind the paring shares or tines are discs, to which are attached 
pronged forks or single tines, as may be found preferable for tearing 
and scattering the ground, which are fixed on a shaft to which 
motion is imparted by the rolling of the wheels supporting the 
frame, and by an arrangement of screws or levers the frame, and 
c quently the i ts attached thereto, may be raised or 
lowered, accordingly as may be required for the nature of the soil or 
ground, ‘The shaft carrying the pronged discs may be removed from 
the frame, and also the paring shares or tines, and a combined plough- 
share, and mould board attached to a stem or stems substituted in the 
place of the paring shares or tines, or any other suitable imple- 
ment as may be required. To the same frame can also be fixed a 
rake or harrow, and by placing it more or less diagonally to the 
direction of motion, the distance between the furrows will be 
greater or less a. To facilitate the turning of the machine 
a ratchet, or other similar contrivance controlled by a spring, is 
attached to the axle of the hind wheels to facilitate the turning of 
the machine or apparatus. 

Fig. 1 represents a plan, and Fig. 2 a longitudinal elevation of the 
machine with the ploughs and the pronged or forked dises arranged 
obliquely or diagonally to the direction of motion of the machine or 
apparatus, 

Ir. Samson also shows in his patent a plan of part of the ma- 
chine with the pronged or forked discs arranged transversely to the 
direction of motion of the machine or apparatus. 

The machine is constructed with a wrought or cast-iron framing, 
or a framing made of any other suitable material A, A, A, and is sup- 
ported and tied together by cross pieces B, B, which also serve to 
maintain and hold certain working parts of the machine fixed to it, 
such as the shaft K carrying the pronged or forked discs D, D, D, and 
the combined paring shares and mould boards C,C, The framing 
A, A, A, is supported on the hind wheels E, E, and the fore or 
steering wheels F, IF’, or by a single guide wheel. Fixed on theaxle 
or shaft L, carrying the hind wheels E, E, is a spur wheel G, which 
is in gear with a pinion H, which runs loose upon the short stud or 
shaft p. Fixed to and turning with the spur pinion H is a bevel 
wheel I which gears into one of a similar or any other size M, 
therefore one revolution of the hind wheels will make several of the 
shaft K, the number of revolutions varying according toe the 
comparative sizes of the wheels G, H, I, and M. The pronged or 
forked discs D, D, D, are tixed on the shaft K and revolve with it. 
The said shaft K is supported by bearings 4, }, b, fixed to the frame 
A, A, and the cross or transverse bars Bb, B. These bearings may 
be raised or lowered between guides provided for that purpose by 
means of keys or other similar contrivance, and when the keys are 
entirely withdrawn the shaft with the discs may be taken out, which 
is required to be done when the machine is to be used for other 
purposes than to tear and scatter the surface, prepared by paring 
shares or tines C, d. ‘These paring shares or tines d are constructed 
with a mould board C attached, shaped in such a manner as to turn 
the furrow on edge in the best position to receive the full blow of the 
prongs or forks fixed on the discs D, D. ‘The paring share D 
forms part of a stem V; these stems are fixed to the machine by 
means of sockets X, X, X, screwed or fastened to the cross pieces 
or transverse bars b, B, B, and in which sockets they are fitted and 
slide, and may be lowered or raised according to desire, and fixed at 
any height by means of the set screws e, ¢, e, or their equivalent. 
The front end of the frame is supported by the steering wheels 
F, F, to which it is attached by means of a bar O. This bar is 
connected to the axle by the socket A, through which the axle 
slides, and is fixed at any desired position by a set screw or other 
suitable contrivance. The notches on the shackle or holdfast T 
fixed to the framework of the machine are for the purpose of chang- 
ing the position of the pulling chain according to the number of 
ploughs at work, so that the torce exerted by the horses or other 
notive power may be always in a line with the centve of greatest 
resistance, and to regulate the width of furrow. The notches at m 
on the axle of the steering wheels are made for the same object. 
The lever P is for raising or lowering the fore part of the machine, 
the lever having a fulcrum at Q, the upper extremity of a swivel 
Q', in which works the bar Oon turning the machine. To the extremit 
of the shorter end of the lever is jointed a chain R or connecting rod, 
which is fastened to the end of the framework of the machine or appara- 
tus. The lever P works in or is guided by a slotted bar S provided with 
catches S*, S?,as shown in the igure. On depressing the end of 
the lever working in the slotted bar S, the chain R lifts the machine, 
and on raising the ssid lever the opposite result is obtained. The 
framework of the machine being guided by the sockets O! and 0? 











sliding on the upright bar O, this may be also effected by means of 
a screw or other similar contrivance. Thus the depth of working 
can be regulated, and the working parts raised from the surface of 
the ground for travelling on the road or transporting the machine. 
The wheel U fixed to the corner of the frame A is to give additional 
support to it. The wheel turns on a small shaft or pin held by the 
bar U}, which is held to the frame by an arrangement of keys and 
sockets as shown at n, or by set screws or other suitable contrivance 
the height of this wheel N may be thus adjusted to requirement. 
Y, Y, are ratchets arranged to each hind wheel, the action of which 
is as follows :—The faces of the ratchets are provided with teeth in 
the ordinary manner, and are pressed in together by a mes | or 
springs ¢, t, one part of the ratchet r slides freely on a key or keys 
fixed on the shaft (or the axle may be squared on the part on which 
the ratchet slides, and thus dispense with the keys). The ratchet r 
always revolves with the shaft, the remaining part is fixed to the wheel 
and revolves with it loosely on the shaft. When the machine is travel- 
ling in the proper direction, the part of the ratchet fixed on the wheel 
turns the shaft also by its teeth engaging in those of the part r 
sliding on keys on the shaft, but when turning the machine, or on 
turning the wheel in the opposite direction, the teeth slide over each 
other; the play of the part r on the keyed shaft being regulated 
by the spring or springs ¢, ¢, Thus although each wheel aids in 
giving motion to the shaft L, and consequently to the ss or 
forked discs D, they can revolve a of each other. These 
ratchets Y, Y, also serve as catch boxes, for hg nem or draw- 
ing them out of gear by means of the lever Yi, one end of which 
works in a groove made in the part y, the wheels no longer turn the 
shaft L, therefore the revolving discs and toothed wheels remain at 
rest. 

The depth of working of the machine behind may also be regu- 
lated by the following arrangement :—Two levers Al, Al, of equal 
lengths, whose fulcrums is the shaft L of the hind wheels are attached 
or fastened firmly together by a footboard Z to which is fixed the 
hand lever g. ‘The shorter extremities are jointed to the framework 
of the machine at 3 and 5, the — shaft or pin p passing through 
a hole made in the extremity of one of them, and in which it works 
freely. y, y, are guides to the levers A}, Al. On depressing the 
footboard Z and consequently the longer ends of the levers, 
the machine is raised, and vice versa, and at the same time the wheels 
G and H are kept in gear as the levers turn upon the shaft L. 
When adjusted to the proper height or depth the position may be 
maintained by a stud or peg passing through the levers into holes 
provided or made in the guides y, y, or by any other similar or 
suitable contrivance. To keep up a constant speed of the pronged or 
forked discs D, D, and to increase the adhesion and power of the 
hind wheels to turn the same, a band of iron, provided with spikes or 
thin teeth, z, z, z, may be placed on the exterior circumference of 
the wheels. By turning the nut of the screw bolt 2, which is 
fastened to the two ends of the band, they are drawn forcibly 
together and tightened firmly on the rim or exterior circumference 
of the wheel; this arrangement permits the convenient removal of 
the band when not required, as when travelling on the roads or when 
the machine is not at its work. The pronged or forked discs D, D, | 
arg so constructed that the forks or prongs may be changed for 
single or other tines as may be required for the nature of the ground 
to be operated upon. 








SALISBURY’'S METALLIC FENCING. 


Tne object of this invention of Mr. Silas C. Salisbury is to effect 
an economy in the manufacture, and also in the fitting up of cast- 
iron fences. To avoid the expense of elaborate castings, it is pro- 
posed to employ hollow cast-iron posts or pillars for supporting cast- 
iron panels, which may be of any ornamental pattern, and are composed 
of sections of the full depth of the panel fitted together by couplings, 
which admit of being very readily applied, and as easily removed 
when required. Fig. 1 shows in elevation a portion of an extended 
panel of a fence composed of sections, the pillar being partly in 
section, to exhibit the mode of attachment employed. Its lateral 
extremities are cast with half-round sockets or shoulders, as 
shown in the view, Fig. 2, to fit against horizontal metal binding 
rods, a, a, which, when fixed in place, extend from pillar to pillar, 
entering holes made to receive them near the upper and lower ends 
of the pillars. The cast pieces, or sections for forming a panel, are 
connected together and to the rods by loose clamping rings or 
collars 4, 6, strung on to the binding rods, and made to ht over the 
sockets or shoulders of the adjacent sections. At Fig. 3, one of these 
collars is shown detached and in side view, where it will be seen 
that its inner periphery consists of two segments of different dia- 
meters, which form together a space just sufficient for the half 
round shoulders of the abutting sections to fit in, and for the binding 
rod to pass through. The extremities of the rods a, a, are tapped 
to receive screw nuts c, c, by which the sections are tightened on 
the rods before applying the composite panel to the pillars. To 
secure the sections to the binding rods it is only necessary to lay them 
over the rods, slip the abutting shoulders under the rings or collars }, 
and then apply the binding nuts to the opposite zends of these rods. 
The panel thus composed is secured in position by inserting one end | 








| free evenings,*4,248. 


of the binding rods in the holes made in the hollow pillars to receive 
them, and applying nuts d, d, to them, which are to be screwed up 
tight by a spanner inserted within the pillar, for which purpose the 
upper part or cap e, e, is made detachable to give easy access to the 
upper nut, while openwork in the casting may be adapted tor the in- 
sertion of a spanner to apply and tighten up the lower nut. A 
second pillar is then applied to support the other end and similarly 
attached. The pillars are cast with external or internal flanges to 
receive bolts for securing them to plates or blocks sunk in the 
ground, and thus a good foothold is secured to the fence. When 
the panels have been secured in place the caps are to be applied to 














the pillars and the fence is complete. For ensuring firmness, filling 
rings are to be provided for insertion between the clamping rings or 
collars and the binding nuts c, c, on the rods when such are required 
to prevent alf lateral motion of the sections of the panel, or other- 
wise the clamping rings might slip off the abutting shoulders and 
the sections would drop out of place. The pillar caps e may be 
attached to the pillars by casting them with a screw fitting into a 
thread on the pillars, or, if thought more desirable, by spring catches 


J; a8 shown in the engraving. In any case they must be made 


detachable to facilitate the removal of the fence or the replacement 
of damaged or broken panel sections. 








BAILEY'S MINE INDICATORS. 
TuE above is a representation of an improved indicator for mines, 
made by Messrs. Bailey, the church clock manufacturers of Salford. 
To those engaged in mining pursuits its simplicity will be apparent 





and description needless. By its means the exact position of the 
cage in mines can be seen at a glance; it also gives unmistakeable 
notice upon the bell before the cage arrives at the bottom or top of 
the shaft, which, if attended to, may be the means of preventing 
those lamentable accidents arising through overwinding. 





South Kensineton Musevm.—During the week ending 15th 
December, 1860, the visitors have been as follow:—On Monday, 
Tuesday, and Saturday, free days, 3,816; on Monday and Tuesday, 
On the three students’ days (admission to 
the pote 6d.), 1,197; one students’ evening, Wednesday, 298; 
total, 9,559. From the opening of the museum, 1,787,458. 

Bompay, Baropa, AND CentraL Ixpia Raruway.—A report, just 
presented by the directors, states that the second work upon the line, 
as regards difficulty of construction, has been completed, viz., the Tap- 
tee viaduct; a bridge about 2,000 ft. in length, consisting of 30 spans 
of 60 ft. across a t'dal river, with a defective alluvial bed. This 
structure is in the central division of the line, where a total amount 
of 83 spans (nearly a mile of bridges) have been erected during the 
past year. The Nerbudda bridge is progressing favourably. The 
managing agent, after consulting with the engineers of the three 
great divisions of the works, reports that the 29 miles of road now 
open for traffic will be increased to 86 miles, including the Taptee 
bridge, during the month of November of this year. He anticipates 
that 55 miles more, making in all 91 miles, will be opened in 
January next, and that further completions will be made in the fol- 
lowing six months, should no unforeseen obstacles intervene. The 
mo-t important elements of the construction are those for the perma- 
nent way and first-class bridges, both the superstructure and piers 
for which are provided in England. The aggregate of these bridges 
will be about 6 miles; their total number about 95, requiring 477 
spans of 60 ft. The consulting engineer reports that piers for the 
whole, and superstructures for nearly the whole of these bridges, 
have been already forwarded to India ; that 270 miles of permanent 
way have likewise been forwarded; that 30 more are being rapidly 
manufactured; and that there only remain 31 miles to be contracted 
for. | Four ballasting engines, to replace those lost at sea, have just 
been completed, and will leave England in a few days. The total 
amount of materials shipped, from the commencement of the operation 
to the 31st October, 1860, has been 97,900 tons weight and measure- 
ment. The traffic receipts on the 29 miles, since opening on the 10th 
February last to the 30th June, are £2,608 12s. 6d. ; the expenditure, 
£1,998 133. 7d., showing a small lance in favour of the line. The 
directors consider this a favourable result under the circumstances, 
the present termini having been between the banks of two rivers, 
without having reached any large mercantile town. 


























THE ENGINEER. 





_ Dre, 21, 1860. 





TO CORRESPONDENTS. 
*,* Covers for binding the volumes can be had from the publisher, price 2s. 6d. 
each. 

must request those correspondents as may desire to be referred to 
‘a of machinery, ae hen ng é&c., to send their > Ae and addresses, to 
which, after publishing their inquiries, we will forward any letters we may 
party se cont chertomeds, WMA ws are Out our 
u in most b : 
sedare will agres with wa, should be excluded as much as possible from this 
column. 


T. C. (Merthyr.)—There is not any description published in this country that 
At. — 77 Mons, B. Flachat, of Paris, has published a work, ‘* De 
la Traversée des Alpes par wn Chemin de Fer,” which contains a good deal of 
general information on the subject, but not much upon the point about which 
you particularly inguire. We hope to have the information shortly. 

Execrro.— Shaffner’s Work,” published by Stanford; and a new one, by 
Prescott, just published by Triibner, are the two nvost comprehensive works on 
the subject. 


NAVAL ENGIngERs.— We have received several inquiries as to the duties, exami- 
nations, pay, &c., of engineers in the naval service, That we may be able to 
give the fullest authentic information on the subject, we have communicated with 
the Admiralty, and hope to be enabled shortly to answer the questions which 
have been put to us. 

D. T. R.—Certainly ; such as you propose, and at so small a cost, would be 
appreciated, _— 

POWER GIVEN BY DRIVING STRAPS. 
(To the Editor of The Bngineer.) 


Srr,—Would some of your readers kindly inform me the easiest way, without 
using a dynanometer, of calculating the power taken by a strap, the size of 
belt, diameter of pulley, and speed of shaft being given ? 

For example, a 3-in. strap on a rigger 2 ft. in diameter, and making 146 
revolutions per minute, what indicated horsepower is it capable of driving, 
the strap working in a natural state? N InQuigEr. 

Sheffield, Dec. 17th, 1860. 


PERKINS’S STEAM GUN. 
(To the Bditor of The Engineer.) 


S1r,—Seeing some correspondence in your about the steam gun, I 
to state that my father is the manufacturer of them, and that his father was 





the inventor. forward by this day’s post a lithograph of the gun lately 
erected in the Polytechnic Institution, which we have now in our jion. 
London, Dee. 17th, 1860. LortTus PgRkINs. 


[Uf the correspondent who inquired on this subject will send us his address we 
will forward lithograph.—Ep. E.] 





BOILERS. 
(To the Bditor of The Engineer.) 
S1z,—Would you, or any of your correspondents, kindly inform me of a rule 
for getting out the egg-end plates of a boiler, and oblige 
Cardiff, Dec. 17th, 1860. 
| There is a rule given in Blackie's “EB 


A Scpscerper. 
gineer’s and Machinist's Assistant,” or in 
the ‘* Engineer's and Machinist's Drawing Book :” perhapa in both. Wehave 





not, however, either work beside us, but perhaps some of our readers will 
oblige our correspondent with the information he seeks.] 





HEATING CONSERVATORIES BY GAS, 
(To the Bditor of The Bngineer.) 

S1r,—In reply to the inquiry of your correspondent, ‘‘ A Constant Reader,” 
as to the use of gas as a medium for warming a water ap) tus to heat a 
cmeneie, I have found, in practice, that the cold sur: of the boiler 

d the gas products so rapidly as to a large extent to render the heat 
given off from the jets useless. If ecouomy is not considered, a large supply 
of gas may produce an effect by keeping the water nearly up to 210 deg. 

Park-street, Bristol, Dec. 14th, 1860. Henry Masrenrs. 








HORIZONTAL AND VERTICAL ENGINES. 
(To the Bditor of The Engineer. 

Srk,—If it is not presuming too much on your valuable space, would you 
permit me to ask some of your readers if there is any publication in print on 
the advantages or disadvantages of the horizontal cylinder for fi: steam 
engines? 1 find that makers of vertical engines state that horizontal ones 
very soon wear oval and require fresh boring, whilst the makers of horizontal 
ones state theirs to be the most economical and durable. Some opinions 
elicited on this matter would be esteemed by myself and several other sub- 
scribers in my neighbourhood. D, W. B. 

Dorset, Dec. 17th, 1860. 

[Bach has its wes and disadvantages, and we shall be happy to publish 

Sor our correspondent’s benefit, and that of our readers generally, the opinions 

of those who may feel disposed to discuss the question,] 








EXPANDING MANDRIL. 
(To the Bditor of The Engineer.) 
Srr,—In your last number your correspondent “K. R. U.” wishes me to 
oblige him by giving the date of Mr. Prosser’s mt from the same source I 
gave the date of Mr. Allan’s in your number of December 7. 

I beg to inform him the source (“The Patent Journal”) from which he 
requires the date of Mr. Prosser’s patent, was not then in existence ; the 
first issue of that journal, which I believe is now extinct, was dated May 30th, 
1846. Ido not know the precise date of Mr. Prosser’s English patent, but 
it was dated prior to his Scotch patent, which was dated Nov. 18th, 1845. 

“K. R. U.” can see this in the ‘‘ Practical Mechanic and Engineer’s 
Magazine,” vol. i., p. 104, second series. 

If “ K. R. U.” wishes for the date of the English | ad I must have 
recourse to another work, which I have not now at hand. 

Kinver, near May ies 


LIGHT LOCOMOTIVES. 
(To the Bditor of The Engineer.) 

S1z,—My attention as a colliery proprietor and ironmaker has, from time to 
time, drawn to your many valuable notices of the progress of loco. 
motives, and more particularly to the one in l:st week’s paper, where you 
speak of lines made at little cost, and engines not weighing more than tive 
tons. My wish has been to find out some engine of about that weight, or 
less, capable of travelling upon rails of a gauge from 2 ft. 6 in. to 3 ft. wide, 
with a weight of from 15 to 40 tons behind it. 1 should be exceedingly 
obliged if any of your readers would furnish me with particulars of where 
any such locomotive is being used successfully ; and also their opinion how 
many horses’ work it ought to do to make it pay, and what gradients it is 
— of climbing ? 

f I ask more than a reader ought to, please excuse me. The subject, 
however, is of vast importance to a great number, and has, therefore, led me 
to stretch a point. GxrorGR ADDENBROOKE. 

Dee. 13, 1360. 


Josgru Jewspury. 








VELOCITY OF STEAM. 
(To the Bditor of The Engineer.) 

Sir,—I would feel obliged by your stating in Taz EnGrnerr the formula by 
which the velocity of the steam issuing by an orifice may be calculated, the 
pressure or temperature beiug known—that is, for steam in contact with the 
water as in a boiler? ; 

Will the formula for the above answer for superheated steam, pressure 
being only regarded ? 8. P. T. 

Dec. 13th, 1860. 
[A formula for the velocity of steam issuing from a boiler. whether saturated or 

superheated, is given in “* Railway Machinery,” as follows :— 


= a 
V=9%96 2 P 
V Ww 
in which V is the relative volume of the steam; p = the total pressure of lbs. 


per square inch ; p' = the pressure of the atmosphere, and w = the weight 
of one cubic foot of the steam in lbs.| 





LOSS OF POWER IN FEED PUMPS. 
(To the Editor of The Bngineer.) 

Srz,—With reference to a d in your last number 
ee the amount of by boiler pumps when 
forcing the water into the boiler against the pressure of the steam, to the 
effect that ‘‘ all the power expended is that consumed by the friction of the 
feed pump and its connections,” a little consideration, I think, will prove the 
inconsistency ofthis theory. The pressure per square inch on the piston will 
be equal to the resistance per square inch on the pump ram ; now, sup 

the areas of the piston and pump ram, and the length of their strokes to be 
equal (although, of course, never the case), the total pressure urging forward 
the piston wiil be equal to the total resistance on the pump ram ; and, there- 
fore, the whole cf the power must be expended in ing the resist 

encountered by the feed water as it enters the boiler, not any remaining for 
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Overcoming the friction of its connections, or other working ts the 
engine. Now, suppose the dimensions of the pump to be reduced to the 
requisite pro 8, the st sioned by the retardation of the 





water will only be diminished in the same ratio, but not al dispensed 
with, thus proving the above statement to be erroneous; if it is correct, 








the resistance to the pump ram will be very nearly the same (the increased 
merely being that due to increased friction), regardless of the size 
of the pump, which is evidently inconsistent. F. D. 
[Jf our correspondent will think a little longer upon the subject he will, doubt- 
less, change his opinion ; any difference in the areas of the piston and pump 
ram cannot affect the principle, as he will see. Whatever the volume of water 
pumped into the boiler, the steam space will be lessened to the same amount, 
and the steam compressed accordingly, so that the pressure on the piston will 
be increased in exactly the same ratio. It is, therefore, a fallacy to suppose 
that the feed pump is an expensive addition to the engine. In this case you 
may consider, if you please, that the water is but a medium for re-trans- 
mitting power from the pump ram to the piston, less that lost by friction. } 
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THE NEW ATLANTIC TELEGRAPH. 


THE return of the late telegraphic expeditions to the 
North, to some of the results of which we drew attention in 
THE ENGINEER of the 30th ult., has been followed by 
further results of a more satisfactory nature than even the 
most sanguine friends of the project could have anticipated. 
Sir Leopold McClintock, Allen Young, and Dr, Rae have 
all pronounced the scheme of a North Atlantic telegraph 
not only practicable, but free from all serious difficulties ; 
and their opinions in this respect have received confirma- 
tion in a most striking and unexpected manner from a 
gentleman who has been an active and adventurous resident 
in Greenland for seven years past. This gentleman—Mr. 
J. W. Tayler, F.G.S., a son of Admiral Tayler, an officer 
of some celebrity as an inventor—happened to return on 
board the Bulldog from a long sojourn in Greenland, where 
he had been engaged in various scientific investigations ; 
and since his arrival has voluntarily prepared a most 
valuable paper, entitled “ Remarks on Greenland and its 
Ice in Reference to the Atlantic Telegraph,” abounding in 
information of great value at this time. 

Before adverting more closely to Mr. Tayler’s remarks, 
however, we desire to direct the special attention of our 
readers to the reports and letters of Sir Leopold McClin- 
tock, Dr. Rae, and the Danish Commissioners, which we 
publish in another page. It will be seen by the letter 
which Capt. McClintock has addressed to Sir Charles 
Bright (Sir Charles having now openly identified himself 
with Colonel Shaffner’s proposals) that that distinguished 
officer is in favour of carrying the line of telegraph across 
Iceland; and it will also be seen from Dr, Rae's report that 
there would be no great difficulty in doing this. The 
reason assigned by Captain McClintock for the recom- 
mendation is that, by so doing you will avoid the only 
ope of the sea where submarine volcanic disturbance may 

e expected.” On such a point as this we are not prepared 
tofresist the opinion of a man like Sir Leopold. When the 
shortening of the submarine lengths of cable was the only 
ostensible object to be gained by the cross country lines, 
we recommended Colonel Shaffner and his colleagues to 
leave that part of their project in abeyance ; but now that 
a new reason—and certainly a most important one—has 
been found for adhering to the Colonel’s eriginal intention, 
we unreservedly acquiesce in the proposal. We are the 
more disposed to do this, now that the report of Dr. Rae, 
who conducted the land explorations of the Fox Expedi- 
tion, is before us. Dr. Rae states that, although he by no 
means followed the shortest route across Iceland, or that 
best adapted for telegraphic purposes, “ no obstacles pre- 
sented themselves to the erection of a telegraphic wire.” 
The Danish commissioners also assert that a line can be 
constructed across Iceland “ with all reasonable prospects 
of permanency.” ‘This testimony is ample, we presume, 
to convince even the most sceptical readers of the prac- 
ticability of this part of the project, We need hardly add 
that the land line across the Faroe Islands is even more 
free from difficulty. If it were otherwise it would be of 
little importance, since, as Sir Leopold McClintock states 
in his letter, there are certain channels between the islands, 
and certain still-water creeks also, where the shore end of 
the first length of cable may be landed with perfect safety, 
and whence the second length may be led off to Iceland 
without crossing the land at all. But if it be deemed 
desirable for any reason to land one cable at the south, and 
lead the other away at the north, then Dr, Rae tells us 
that Stromee, the main island of the Faroe group, may be 


| such reliable intelli 
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traversed by a cable with no considerable difficulty. It 
will, therefore, be seen that in so far as the Faroe Islands | 
and Iceland are concerned, the fresh information which 
has come to hand since we last wrote on this subject, opens | 
to the promoters of the North Atlantic Telegraph even a 
better prospect than was then before them. 

Coming now to the coasts of Greenland once more, we 
have a preliminary word tosay in reference to the Bull- 
dog’s soundings between Iceland and Greenland. In his 
letter to Sir Charles Bright (dated 6th December) Sir 
Leopold McClintock says—* The contour of the sea bottom 
and depth of the ocean throughout the route is decidedly 
favourable ; and here let me inform you that my report is 
misquoted in THe ENGINEER of Friday last, the writer 
stating that I mention the soundings in one part as being 
‘very irregular,’ whereas I reported them as ‘ very 
regular.’” ‘This observation of Sir Leopold’s clears up 
the difficulty which, as our readers will remember, we 
found in accounting for his remark upon the soundings. 





It now appears that the word written “ irregular” in the 


copy of Sir Leopold’s report which came into our hand 
was “ regular,” in the original document. We are happy 
to state that the blunder was not ours, but that of the 
lithographer to whom the copying of the original report 
was entrusted. Who he was, who employed him, and who 
neglected to correct his proofs, we [ not know; nor is 
it worth our while to stay to Hp ey We pointed out the 
apparent discrepancy with all that genuine a which 
we feel to be due to Sir Leopold McClintock ; he has cor- 
rected the error with the directness that is due to us, and 
there is an end to this very small matter. All doubt about 
the favourableness of the indications afforded by the sound- 
ings of the Government Expedition has now vanished. 


The information which we were enabled to give in our 
former article respecting the coasts of Greenland, although 
satisfactory, was not very copious, consisting mainly of 
nce as was imparted to the com- 
and Fox expeditions, The re- 
ld McClintock and Dr. Rae, contained 
in the papers printed on another page, add but little 
to what was then stated, although both express their 
confidence in the perfect practicability of laying cables down 
from one of the fiords to Iceland in one direction, and to 
Labrador in the other, and of maintaining the cables, when 
laid in positions of security. But such information as we 
were deficient of on this head Mr. Tayler has supplied in 
the “ remarks” already referred to. In order that a proper 
estimate may be put upon the facts which he communi- 
cates, it will be necessary for the reader to be informed, 
first, that the writer isin no way whatever connected with 
the enterprise in question ; and secondly, that the whole of 
the seven years, during which he resided in the country, 
with the exception of the first six months, was passed in 
South Greenland, and near to the district in which it is 
thought the cable can be landed with the greatest advan- 
tage. The facts which he states are not, therefore, reports 
of exceptional cases, which may be seen on one voyage 
and not on another, but are a fair representation of the 
ordinary or average circumstances of the omy They 
also possess additional value from the fact that they were 
gathered from no one narrow locality—no limited area; 
but are the results of explorations carried on along the coasts 
—amongst the ice, or between it and the land—up the fiords 
—over the glaciers—and sometimes in the interior of the 
country “ to the edge of the continental ice under which the 
last traces of the land disappear.” We shall not fail to gratify 
and profit our readers, we presume, if we dwell at unusual 
length upon the evidence adduced by a witness who has 
enjoyed such rare opportunities as these for collecting 
reliable information on a subject respecting which the 
best-informed among us know but little, although all of us 
now wish to know so much. 

As it will not, in all probability, be deemed advisable to 
land the telegraph cables to the north of Julianshaab, on 
the west coast of Greenland, Mr. Tayler confines his re- 
marks to the fiords of that colony and the district south of 
it. The physical characteristics of this region he states as 
follows :—Mountainous land, having an average elevation 
of about 1,500 ft. for the loftier parts, and an average of 
about 500 ft. for the lower. The land is inteemmetet ina 
north-easterly and south-westerly direction by deep valleys, 
forming navigable fiords (except when filled up by glaciers 
now extinct) and varying in length from five to fifty or 
more miles, and in breadth from one to eight miles. The 
mountains on either side of these fiords are generally very 
steep, and in some places quite perpendicular and inacces- 
sible. Other valleys, above the level of the sea, and sloping 
upwards, cross these main valleys, and the land is thus 
divided into a number of semi-isolated mountains, the 
lesser valleys affording means of penetrating into the in- 
terior. At the extremities of the fiords the land generally 
disappears under the ice, which seems to cover the whole 
interior of Greenland. In many of the fiords this ice runs 
out into the water, constituting the glaciers which produce 
icebergs. The lower lands and flatter slopes of the moun- 
tains are, for the most part, covered with vegetation, and 
small streams run through the valleys—fed in some places 
by springs. The higher lands show less vegetation, and 
the surfaces of the rocks composing them are, for the most 
part, split and fractured by the alternate action of frost 
and thaw, the loose blocks of stone thus detached covering 
the slopes of the mountains and encumbering the valleys. 
As might be expected from the great height of the land— 
Mr. Tayler goes on to say—the water around the coast of 
Greenland is in general of great depth, even close up to 
the rocks—so deep, that vessels can only anchor close to 
the rocks in small coves. The coast is studded with 
islands, and there are some few reefs which, though not 
common, will render necessary great caution and acquaint- 
ance with the coast on the part of those whose duty it may 
become to determine the spot best adapted for the landing 
of the telegraph cable. r. Tayler affirms, nevertheless, 
that places exist in Greenland at which cables can be 
brought to land from depths of water so great as to pre- 
clude the possibility of icebergs grounding upon them, 
Such places may be found, he says, between lat. 60 deg. N. 
and 60 deg. 20 min.; and as examples he mentions the 
Tessermiut fiord, the large island of Sermisok (remarkable 
for the perpendicular cliffs at its southern extremity), and 
several other places where the rocks are nearly perpen- 
dicular, All this is very important, because the greatest 
source of apprehension that has existed in reference to the 
north-about cable has been the fancied danger of its de- 
struction by drifting icebergs. 

In order to furnish clearer ideas than have heretofore 
prevailed upon this point, we must follow Mr, Tayler in 
his remarks upon the ice of Greenland, first observing that 
although some of the facts which he mentions were, of 
course, known before, we know of no instance in which so 
much information of the kind bearing upon the telegraph 
question has been brought together in a compact and 
reliable form, Three kinds of ice, says Mr. Tayler, may 
be seen in Greenland:—1. Tae comparatively thin ice 
formed in the fiords of west Greenland during the 
winter. “As the cable could be sunk into a groove 
in the rock, either natural or artificial, and there fixed 
with cement”—as was suggested by Captain McClin- 
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fock, in his report to the Admiralty—“no danger is to 
be apprehended from this kind of ice.” It only forms in 
calm weather during four months of the year at the most; 
and some fiords seldom or never freeze, 2. The floe or 
Spitzbergen ice, which is formed around the coasts of 
Spitzbergen and North East Greenland during the winter. 
“This ice attains,” says Mr. Tayler, “a thickness which 
allows it to float above the wate~ from about 2 ft. to 6 ft. 
From its great quantity, and the .i.c oi its flat masses, it 
causes the principal impediment to navigation ; but as it 
draws at most but about 20 ft., it can never injure the 
cable when once laid at the bottom of the sea.” 3. The 
icbergs—“ majestic floating islands of ice, as extraordinary 
in their vast size as they are picturesque in their shapes 
and appearance.” ‘This dentrigtion of ice differs from the 
two former in being produced on land, whilst the others 
are products of the sea, Icebergs are, in fact, portions of 
the continental ice, which owes its origin solely to the 
snow and rain falling on the country. ‘They are produced 
by this continental ice shooting out arms or glaciers into 
the fiords, the projected masses breaking off by their own 
weight, “ with a noise sometimes equalling the discharge 
of a broadside.” When once launched off, these masses 
roll and plunge until they gain a position of equilibrium, 
and then float away up the Davis’ Straits. The largest 
icebergs met with on the Greenland coasts owe their origin 
to the glaciers of oe and the north-eastern part 
of Greenland, those formed on the south-west of Green- 
land being small in dimensions and few in number. These 
latter do not ground, therefore, except in the shallower 
parts of the fiords; in the deeper parts, where the cable 
would be laid, there is no possibility of their grounding. 
With respect to the boulders which are sometimes contained 
in the icebergs, and are supposed to fall off when the 
temperature rises, or when the berg breaks up, Mr. Tayler 
states that not one iceberg in a thousand contains such 
boulders—that the temperature of the water is so near the 
freezing point, that but little of the bergs are melted on 
the passage round South Greenland (where they are carried 
by the well known current that sweeps round from the 
east to the west coast)—and that, should a boulder b 
chance be released over the cable, he does not imagine it 
would produce the least ill effect, “ since its specific gravity 
is but about 2°5, and all who have sounded in deep water 
know how slowly a body (even lead) sinks in very deep 
water.” With regard to the ice stream that sets from the 
east coast round Cape Farewell to the west, Mr. Tayler 
states that this stream is not generally capricious in its 
arrival or departure, although in some seasons its quantity 
is increased, and its presence on the coast protracted over 
longer periods, 

e observed in our previous article that the past 
summer was a remarkably bad season in this respect ; and 
this view is fully confirmed by Mr. Tayler. ‘ It was,” he 
says, “quite an exceptional season in regard to the 
quantity and long continuance of the ice upon the west 
coast of Greenland, During my residence of seven years I 
have not seen the ice in such quantity, nor continue so long 
upon the coast ; and several intelligent Danish inhabitants 
of the colonies informed me that more than thirty years 
‘had elapsed since there had been so much ice seen there, 
and remaining so long.” In the month of October, the sea 
usually becomes free from ice—so much so that but one or 
two straggling bergs can be seen from the highest 
mountains ; whereas, when the ice is at the worst, no open 
water can be seen from the same heights. 


We are pleased to observe that Mr, Tayler entirely ap- 
proves of the suggestion thrown out in our previous article, 
viz., that the Iceland and Labrador cables should both be 
payed out from Greenland, choosing suitable time and 
weather, of course, for their passages across, He proposes 
that the cables, coiled in powerful steamers, should be sent 
to Greenland early in the sessou, say in May, They 
should be accompanied by a ste. tender and transports 
with coal ; onl having reached Frederickshaab, they 
could make their way southward between the land and the 
ice (which is sometimes several miles distant) until they 
reached a harbour near to a spot previously chosen as a 
starting place for the cables. They could there await the 
disappearance of the ice, or such a partial clearance of it as 
sometimes occurs; whereupon the steam tender should be 
sent out to a distance of 200 miles from the coast for the 
purpose of aséertaining if any other stream of ice exists 
out to sea—as occasionally happens. If all were clear, the 
tender would return, and the steamers could then proceed 
to sea, laying the cables with perfect safety. Mr. 
Tayler concludes his very interesting and valuable 
= by saying—“I maintain that, as regards the 

and and ice of Greenland, there will be experienced no 
greater difficulties than in laying a cable of equal length in 
any other part of the globe, provided, of course, that every 
prudent precaution be taken in the choice of the proper 
season and locality for landing the cable in Greenland.” 
This is unmistakeable language, and proceeds from a 
gentleman thoroughly competent to understand its fu.l 
significance. 

On the Labrador coast the landing place for the cable 
has, as Sir Leopold McClintock observes, “yet to be sought 
for ;” but no one doubts that, when sought, it will be found, 
There are many reasons for believing that fiords, as conve- 
nient for the purpose as those of Greenland, exist there ; 
and there are no reasons, that we are aware of, for fearing 
the contrary.” In the next season stations will be defini- 
tively fixed, we trust, on each of the coasts to which the 
Atlantic cable is to be carried, and thus the whole 
geographical details of the project be completed. We have 
no space to speak here of the electrical features of the case ; 
but there is no urgent need to do so, inasmuch as it is wel! 
known that good submarine cables of 600 or 700 miles in 
length have been made and laid, and that such can be made 
and laid again. 


SLIDE VALVES. 


Wnuat the fourth proposition of Euclid is to schoolboys, 
the slide valve is to young engineers—the pons asinorum 


for the ingenious student ; not that we mean to insinuate 
that the intelligent apprehension of the action of the slide 


| data, the length of the connecting rod. 





valve is to be the ultimate test of acuteness, We remember 
well how grievously puzzled were the studious engineers of 
twenty years since in their endeavours to unravel the net- 
work of diagram employed to depict the movements of the 
slides of locomotive engines, geared with “ gabs,” before 
the introduction of the link-motion; we only wonder that 
the “link” has not turned their heads, for though the 
study of four eccentrics with independent action was a 
grief, and a “wearying of the flesh,” that of the link- 
motion, with its numerous floating points, has proved a 
greater trouble. We are, meantime, however, to place 
before our readers the question relative to the action of 
slide valves, which has for some weeks occupied a portion 
of our correspondents’ column, to sum up the discussion, 
and record our own views of the subject. 

The question is, as originally put by “ Alpha,” that a 
steam cylinder having a stroke of 4 fect, and a short con- 
necting rod, was worked by an ordinary slide valve from 
an eccentric on the crank shaft; that the valve had a con- 
siderable extent of lap, and that the steam was cut off by 
it at 17 in. of the stroke for one end of the cylinder, and at 
28 in. for the other end. He wishes to know the cause of 
the difference in the number of inches of steam admitted at 
the opposite ends of the cylinder. In reply to “ Alpha,” 
“A Working Engineer” very simply illustrates the cause 
of the ineqaality, and correctly ascribes it to the angularity 
of the connecting rod—that is to say, tothe circumstance that 
the connecting rod, moving at one end in a straight line 
with the piston rod, necessarily follows the circular motion 
of the crank pin at the other end, to the right and left 
alternately, and therefore deviates from the centre line of 
the piston to a constantly varying extent throughout the 
whole of the stroke, going and returning and coinciding 
with only at the dead points—the extreme ends of the 
stroke. Mr. Paton follows in the same line {of argument, 
and by means of a diagram determines, from the given 
He is, however, 
in error in arguing that an arrangement of levers by means 
of which “the eccentric rod will be approaching the top 
centre when the piston is on it,” will cause the oblique 
actions of the two rods to compensate each other. ‘The 
fact of the presence of lap on the valve would prevent 
any such device. We have nextarather ambitious de- 
monstration by trigonometry, from “ A German Engincer,” 
the meaning of which our correspondent is kind enough to 
inform us, is, “that the length of the travel of the piston 
for equal angles of the crank is not the same in both 
strokes,” which is true ; and he properly corrects a state- 
ment by “A Working Engincer,” that the cause of the 
defects in question is only the eccentric—the eccentric 
being essentially a crank, like the crank proper, and the 
one causing error by angularity of action, the other must 
similarly also. Mr. Rastrick succeeds the German engincer 
in explaining the defect on the same principle, with a very 
elementary illustration, and he thinks the remedy is more 
difficult to discover than the cause of the variation, in 
which he is right. “W. G. L.” following, attacks the 
reasoning of “A German Engineer ;” but, as he acknow- 
ledges the formula of the latter to be correct, we leave 
their reasonings, which we printed at full length, for the 
benefit of those who are conscientious enough to study 
them. He tackles Mr. Paton on his proposed remedy, and 
pertinently remarks that when the crank pin moves in a 
slotted crosshead, the defect spoken of is obviated, the 
angularity of action being prevented. “H. 8.” subse- 
quently challenges “W. G. L.” in the matter of the 
eccentric motion, and he argues that by a proper placing 
of the eccentric behind the crank, the angularities of their 
rods will compensate each other. We do not profess 
to understand this suggestion, and would be glad if “ H. 8.” 
would describe his plan specifically. 

Mr. Paton rejoins the discussion by proving that the 
angularity of the eccentric rod does not cause the defects 
in question ; and “H, 8.” replies to him by proving that 
he is not quite right. 
Engineer ” follow with a few remarks. Finally, in last 
week’s number, our Greek friend, “ Theta,” demonstrates 
four corollaries and a conclusion, and Mr. Paton extends 
his analysis to the problem of finding the length of the 
eccentric rod. 

The great cause of the unequal lengths of stroke durin 
which the steam is admitted to the cylinders, worked with an 
ordinary slide valve, is no doubt the angularity or obliquity 
of the connecting rod, as already stated. A slight degree 
of disturbance may also, no doubt, be traced, trigonometri- 
cally, to the slide valve rod; but in all ordinary cases the 
latter element of disturbance is insignificant, and immaterial 
in practice. Our correspondents have proposed to com- 
pensate by giving different leads to the valve at the two 
ends, This will operate to a small extent in correcting the 
defect ; but it is not to be recommended, as the small degree 
of amendment thereby effected does not compensate for the 
defect of unequal lead. ‘The simplest remedy, in our 
judgment, is the application of unequal laps to the two 
ends of the valve. If the lap on the side furthest from the 
crank, which is that at which the greater extent of admis- 
sion is allowed for steam, be sufficiently increased, and the 
eccentric and the valve reset so as to adjust the lead equally 
at both ends, the desired object of equalising the supplies 
of steam to the two ends of the cylinder will be accom- 
plished. The maximum opening of the port would, no 
doubt, be reduced by this application. The effect of this 


on the passage of the steam into the cylinders we cannot | 


now investigate, and we content ourselves meantime by 
affirming that the objection of a reduced maximum open- 
ing of the port is more apparent than real, and that it is 
not a material objection. 


ENGINEERS AFLOAT. 

Towarps the end of his report on the loss of the Con- 
naught, published in our last number, Mr. Traill drew 
attention to a subject concerning which there is little of a 
satisfactory nature to be said, viz., the competency and 
responsibility of engineers on board ship. It has hitherto 
been considered, as he says, that the competency and 
responsibility of masters and mates have afforded a suffi- 
cient guarantee for the safety of ships and passengers. 


“W.G.L.” and “A Working | 


But now that steam has taken the place of wind, and 
paddies and screws the place of sails, skill of another kind 
is required. By the Passengers’ Act the law has anxiously 
provided for the accommodation and proper sustenance of 
passengers by sea; but something further seems wanted 
to provide for their safe conveyance, and Mr. Traill suggests 
that this should be secured by requiring some public test 
of the competency of engineers, and imposing upon them 
the same responsibility as_ masters and mates are subjected 
to by the Merchant Shipping Act of 1854. 

Now we have no hesitation in concurring entirely, and 
without reservation of any kind, in this suggestion. And 
we have none, because we feel perfectly sure that, from the 
moment that engineers are compelled to obtain certificates 
of competence, and to formally accept responsibility, their 
position will begin to improve—and that in both the pri- 
vate and public services. In the nature of things, the chict 
engineer of a steamship, whether of the Royal or Mercantile 
Navy, ought to be a man of education and position—second 
to no one in the ship save the captain, and to him 
only because one head over all is essential to unity of 
action and good management, as much in a ship as in an 
empire. But the engineer afloat can never become what 
he ought until the State recognises his responsibility, and 
demands proof of his qualification to sustain it. Now, a 
naval engineer is too often anything but a man of educa- 
tion and position. In the Merchant Navy he is frequently 
looked upon as little better than a stoker; while in the 
Royal Navy he is as often dubbed “a greasy,” and scoffed 
at by the gunroom and wardroom, And it is easy to 
understand how all this has come to pass. Marine en- 
gincering, vast as it has become, is but a very modern 
thing, and in order to grow to its present proportions it has 
had to expand itself with enormous rapidity. Hence it has 
happened that naval engineers have been demanded faster 
than they have been trained ; and, as in all cases of limited 
supply, the quality has not improved. Engineers of edu- 
cation have not been produced in sufficient plenty to meet 
all demands, and consequently Tom, who calls a valve a 
| walve,” and Dick who speaks “engine” with an h, and 
| Harry who “ don’t want to be no gen’leman,” have gone on 
| board ship with gold bands round their caps, bright buttons 
| on their jackets, and in their heads vague impressions that 
| they ought to be influential personages if they are not. 
| The very first thing, indeed, in order to raise the cha- 
| 
| 





racter and status of the whole class of naval engineers is— 
} education, And in saying this we by no means desire to 
undervalue practical knowledge and experience. On the 
| contrary, we know perfectly well that without much of 
| this all the education in the world would be professionally 
| valueless. Bat practical knowledge and experience are not 
antagonistic to, or incompatible with, the education that 
we advocate; while without such education, they are 
| devoid of half their value. There should be no misappre- 
| hension, no question even, on this point. Education is 
nothing more or less than the general development of a 
man’s faculties, and without it, it is impossible in times of 
emergency, or even under ordinary circumstances, to turn 
the skill acquired in the workshop to account. Besides, 
whatever a man’s abilities as a practical engineer may be, 
directly he goes on board ship he is brought into close and 
constant contact with other persons, who cannot properly 
appreciate his engineering accomplishments, but who can, 
and do, discern that he is illiterate (supposing him to be so), 
and who on that account take pleasure in keeping him 
down. The extent to which this kind of thing is carried 
in the Royal Navy is well understood, and is lamented by 
none so much as by the few- educated engineers who have 
remained in the service. We will not mince the truth of 
| this matter. There are hundreds of engineers in her 
Majesty’s navy at the present moment who do not know 
their mother tongue—who cannot even speak a single correct 
sentence, except by chance—whose bearing is rade—whose 
manners are boorish—who are, in short, ignorant of almost 
all that constitutes a man of honour and a gentleman. Yet 
;many of them—the very worst of them, of course—are 
continually whining and complaining that they are not 
| “treated as gentlemen” by their brother officers. Of 
| course they are not; simply because, in this rough and 
honest world of ours, men treat us on the whole as what 
| we are, and not as what we profess to be. How can we 
| expect to be treated as “ gentlemen,” when every action 
| we commit, every word we speak, every glance even that 
| We cast upon our fellows, prove that we are coarse and 
| cold, and thoroughly “ ungentle.” 
| The first thing to be done clearly, is to make ourselves 
| —that is, those of us who are naval engineers—worthy to 
| compete with men of culture and refinement in the voyage 
| of life. And we believe that we shall best secure this end 
| by asking to have Mr. Traill’s suggestion adopted as regards 
| the mercantile marine, and by urging a radical reform upon 
the Admiralty as regards the Royal avy. As to the first, 
we hold that the dutiesjof an engineer of a passenger steam- 
ship are in all respects as important as those of the man 
who navigates her. An ignorant man may explode his 
ship as the Tonning was exploded, or hurry her to rain by 
flood and by fire, as the Connaught was hurried. The 
ee and even the safety of the passengers are in his 
ands, and if he be a man of sense and honour he will 
prefer to satisfy the Government of his competence, rather 
than assume his duties by the mere permission of an owner. 
As to the Royal Navy, the Admiralty alone can deal effi- 
ciently with the engineers in that service. But what they 
have hitherto done has tended to the ruin, rather than the 
prosperity, of the class. This, however, is too deep a sub- 
ject to be entered into here; we shall, therefore, reserve it 
for remark hereafter. : 


| 





A workman of Paris has just discovered a means of preserving 
water and gaspipes from rust, by enveloping them in a thick coat- 
ing of clay. Such is the importance of this discovery, that the city 
of Paris has granted the man a pension for life. 

ENGINEERS IN FRANCE.—It may be well to note the fact that, on 
and after the 1st of January next, not any passports will be 
required by British subjects going to, or travelling in France. This 
is a great concession, and the first step, we presume, to the total 
abolition of the passport system in France, for it will scarcely be 
borne by the French themselves that they should remain subject to 
restrictions from which English are henceforth to be free. 
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Grants of Provisional Protection for Six Months, 

2075. Freperick Crace CaLvert, Manchester, ‘ Collecting and saving certain 
products given off or emitted during the manufacture of coke.”—Petition 
recorded 28th August, 1860. 

2661. Tuomas GouLSTON CHISLIN, Southampton-row, Russell-square, London, 
“ Preparing, applying, and adapting certain articles of vegetable produc- 
tion called Eiklonia-buccinalis, Prot , Juncus Serratus, Juncus Trista, 
and Amaryllidew, to farther new purposes of manufacture.” —/’etition re- 
corded 31st October, 1860. 

2679. JuLEs CHAUMONNOT-DELAROTHIERE, Rue Ste. Appoline, Paris, ‘‘ Some 
improvements in stocking-frames.”—/etition recorded 2nd November, 1860. 

2698. RicHakD Burerss Pintiner, Hatfield-street, Stamford-street, Black- 
friars-road, Surrey, ‘‘ Improvements in machinery for compressing black 
lead or other suitable substances, part of which improvements are also 
applicable to packing various other materials.”— Petition recorded 3rd No- 
vember, 1860. 

£819. Bexssamin Furet, East-strect, Walworth, Surrey, ‘‘ Improvements in 
ee for cutting and rounding wood.”—Petition rvcorded 16th November, 











1860. 

2834. James Hooe, sen., Edinburgh, James Hoee, jun., and Joun Hose, 
London, “‘ Improvements in ornamenting the edges of cloth-bound books.” 
—FPetition recorded 17th November, 1860. 

2854. JamEs Howpen, Glasgow, Lanarkshire, N.B., ‘“‘ Improvements in 
steam engines and boilers, and in the apparatus connected therein.”— 
Petition recorded 21st November, 1860. 

2862. Rosert Jonson, Dudley, Worcestershire, ‘‘ Improvements in moulding 
articles of earthenware or porcelain, and in apparatus used thereio.”— 

¥ Petition recorded 22nd Noveinber, 1860. 

2881. ANDREW AbDIE DaLeLisu, Glasgow, Lanarkshire, N.B., “ Improvements 
in engraving or for producing primted surfaces.” 

2883, BERT HARRISON and GrorcE TAYLOR, Bacup, Lancashire, “ Im- 
provements in machinery or apparatus for preparing cotton and other 
fibrous substances for spinning.” 

2885. SaAMuRL WALKER, jun., Edgbaston, Warwickshire, ‘‘ New or improved 
machinery to be used in the manufacture of twisted, reeded, and other 
ornamental metallic tubes.” 

7. Tuomas Benton, Sheffield, Yorkshire, “‘ Improvements in the manu- 
—— of bells, and in alloys of metals to be used in the manufacture of 
. 


2889. Joun Fow.er, jun., Ropert Burtoy, and Davin Grete, Leeds, York- 
ore Improvements in apparatus for raising, lowering, and hauling 
weights.” 

2891. Water LricH, Goulden-terrace, Richmond-road, Dalston, Middlesex, 
**An improved indicator for railway carriages.”— Petitions recorded 24th 
November, 1860. 

2893. WiLLiAM PEARSON, WILLIAM Spurr, and Tuomas SmitH, Bristol, 
Yorkshire, ‘‘ Improvements in looms for weaving woollens.” 

2895. GxorGE Francis Train, Liverpool, “ Improvements in steam car- 
riages, and the running gear for street and other railways.”—A communi- 
cation from Messrs. Grice and Long, Philadelphia, U.S. 

2886. Tuomas Moy, Ciifford’s-inn, Loudon, “ Improvements in direct action 
steam engines and pumps.” 

2897. WitLiaM RiciMoND SHIRTCLIFFE, Spring-lane, Sheffield, Yorkshire, 
“Improvements in warm baths.” 

2898. James Birgirt, Pemberton Village, Wigan, Lancashire, “ Improved 
musical instruments, particularly applicable to pianofortes and other such 
like instruments.” 

2899. SamueL Roserts, Hull, Yorkshire, “‘ Improvements in harrows.” 

2900. GEORGE MACKENz!8, Paisley, Renfrewshire, and Joun HAMILron, Glas- 
gow, Lanarkshire, N.B., ‘* Improvements in bobbins or holders for textile 
materials.” 

2901. Robert OxLaND, Plymouth, “Improvements in the manufacture of 
gunpowder.” 

2902. Pierre Huéox, Paris, An improved mode of firing or igniting explo- 
sive gaseous compounds in motive-power engines.” 

2903. + ee [j1PPotyTEz Jacquet, Lyons, France, “ An improved calendar 
clock, 

2904, Isaac Suanp and Wi.t1AM BuLMER, Middlesboro’, Yorkshire, “ Im- 
peeretcate in apparatuses for the manufacture, and for the drying of 

ricks, tiles, and other like ware.” ° 

2905. FREDERIC SEILER, Paris, “‘ An improved apparatus applicable to ships’ 
boats and other navigable vessels, for preventing the dangers of shipwreck 
at sea or in rivers, and for diminishing their draught of water.” 

2906. GeorGg Ennis, Jersey, ‘‘ An improved constraction of oyster dredger.” 

2907. JOHN SHAKESPEARE MaNTON and Tuomas IsLiP, Birmingham, “ Certain 
improved compositions useful for many purposes in connection with the 
arts and manufactures, and in machinery or apparatus to be employed 
therewith, which machinery or apparatus i8 also applicable to several other 
purposes of utility.”—Petitions recorded 26th November, 1860. 

2904, Rosert Ropertson, Glasgow, Lanarkshire, N.B., “‘ Improvements in 
machinery or apparatus for preparing asphaite.” 

2910. Vincent WaNosrRoont, Parkstone, near Poole, Dorsetshire, ‘‘ An im- 
provement in the manufacture of mineral tar.” 

2911, JouN FOwLER, Waterford, Ireland, *‘ Improvements in boots, shoes, 
gaiters, leggings, and overshoes.” 

2912. JosEPH SMeTHURST, Guide Bridge, Lancashire, ‘‘ Improvements in 
slide valves of steam engines, and for other purposes where slide valves are 
employed.” 

2913, FRANCIS Stewart Beatty, College-green, and THOMAS ALEXANDER, 
Kilester-house, Dublin, ** Improvements in the production of photographic 
proofs, and their application to printing purposes.” 

2914. Tomas Parr, Nottingham, ‘‘ Improvements in circular frames for 


manufacturing gloves and o:her fabrics, and in apparatuses for stitching | 


and finishing the finger ends of gloves, and for ‘ boarding’ gloves.”— 
Petitions reco: ded 27th November, 1860. 
2915, JeaN Bapriste Lecomre-Auuior, Paris, “A machine for waxing and 
rubbing apartments.” 
2917. Joun Sipenotrom, Harewood, near Mottram, Cheshire, “ bp ey 
‘or 
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2951. RoperT Marspey, Anson-strect, Park, and Witi1am Lampert, Castle- 
hill, Sheffield, Yorkshire, “‘ An improvement in horses’ shoes.”’ 
2953. James Avustix, Millisle Mills, Donaghadee, County Down, Ireland, 
“Imp in hinery or apparatus for ploughing or cultivating 
land, part of which machinery or apparatus may be used as a traction 
ne.” 





e ; 

2965. Wituiam CLark, Chancery-lane, London, “Inzprovements in looms.” 
—A communication from Joseph Matter, Boulevard St. Martin, Paris. 

2956. Aveust LEONUARDT, Manchester, ‘‘ Imp: its in the preparation 
of indigo for dyeing and printing, and in obtaining ‘ pure’ or ‘ refined’ 
indigo.” — Petitions recorded 1st December, 1860. 

2957. WiLt1aM Peter Procort, Argyll-strect, Regent-street, London, “ Im- 
provements in the mode of generating electric currents, manufacturing sub- 
marine telegraph cables, and the mode of transmitting signals.” 

2959. WitutamM PiLKixeron, Windle Hall, I hire, ‘‘ improvements in 
furnaces for melting glass.” 

2961. Tuomas Ricnarpson, Newcastle-upon-Tyne, “Improvements in the 
manufacture of paper.” 

2963. Epwarp Tuomas Hueuss, Chancery-lane, London, ‘ Improvements in 
treating and decomposing fatty matters, and in the machinery or apparatus 
cmenagen thereiv.”—A communication from L. Martin, Rue St. Jacques, 

‘aris. 

2965. Ricuarp AncuiBaLD Brooman, Fleet-street, London, ‘‘ Improvements 
in valves for closets and other receptacles.” — A communication from 
Pierre Guillaume and Frederic Hippolyte Ouin, Paris. 

2967. Gror@k MAcrARLANB, Draycott-street, WILLIAM Epwarp Newrox, 
Chancery-lane, and Ricuarv Carts, Charing-cross, London, ‘‘ Improve- 
ments in wind musical instruments.”—Pelitions recorded 3rd December, 








1860. 

2969. WitttamM Ricuarp Jeunr, Flower-terrace, Cagpbell-road, Bow, Mid- 
dlesex, *‘ Improvements in the manufacture of kamptulicon or covering for 
floors, and for other purposes.” 

2971. Epwin Henry HieoinpornamM and Aaron Bercu, Macclesfield, Cheshire, 
“Certain improvements in machinery or apparatus for the prevention of 
explosions of steam boilers, arising through deficiency of water or over- 
pressure of steam.” 

2973. Witu1aM Tuomas Water, Longacre, and Cuaries Henry, Bartho- 
lomew-place, Hertford-road, Kingsland, Middlesex, ‘‘ Improvements in 
means or processes for obtaining ornamental and other devices or effects on 
metal, glass, stone, and earthenware.” 

= FivgLs Micnavx, Anzin, (Nord), France, “A new sort of safety lamp 
‘or mines,” 

2977. Groner Freperick Stivoten and Joan Stivoien, Ipswich, Taomas 
Simpson and Joseru Roberts Moxiey, Woodbridge, Suffolk, ** Improve- 
ments in the construction of crates and other packing cases.” 

2979. Jonn Bettamy Payne, Chard, Somersetshire, ‘* improvements in machi- 
nery for the manufacture of fishing and other nets.”—/etitions recorded 
4th December, 1860. 

2981. Grorex WiLLiamM Hart, Stanley-terrace, Southsea, Portsea, Hamp- 
shire, ‘‘ Improvements in the embrasures of fortifications and in the port- 
holes of ships of war.” 

2983. CuaRLes Wiuiiam Lancaster, New Bond-strect, London, “ Improve- 
ments in sights for rifles and other fire-arms.” 

2985. EpmuND Morewoop, Enfield, Middlesex, “ Improvements in coating 
metals.” 

2987. Groros CatteyY Linonam and Josepn Nickuin, Newhall-street, Bir- 
mingham, “Certain imp ts in belt-fastenings, and which said 
improvements are also applicable as a connector for brace-fronts, garters, 
and other articles of dress.”—Petitions recorded 5th December, 1860, 








Invention protected for Six Months by the Deposit of a Complete 
8 cation. 


3039. ANTON VeRrwey, Croydon-grove, Croydon, Surrey, “ Improvements in 
the proportions of ingredients and mode of facture of a chemical 
compound for softening water.”— Deposited and recorded 11th December, 1860, 








Patents on which the Stamp Duty of £50 has been Paid. 


3174. Henry Desmovtis, Paris.—Dated 28th December, 1857. 
3068. Henry Duncan Preston CunntnenaM, Bury, Hampshire.—Dated 
12th December, 1857. 
3076. WiLLt1AM SmirH, Salisbury-street, Adelphi, London.—A communication 
from A. E. Rochette, Rue de l’Echiquier, Paris.—Dated 15th December, 
85 


1857. 
3195. Henry HANson, Stockport, Cheshire. —Dated 31st December, 1857. 
3161. Grorce BurLEY, King’s Cross-road, near Holifax, Yorkshire.—Dated 
24th December, 1857. 
78. Joun Brapiey, Huddersfield, Yorkshire.—Dated 15th December, 1857. 
3084. Thomas Howakp, King and Queen Ironworks, Rotherhithe, Surrey.— 
Dated 16th December, 1857. 
8145. Groner Baiver, Bollington, near Macclesfield, Cheshire, and Jos 
Hamer, Longsight, near Manchester.—Dated 22nd December, 1867. 


Patents on which the Stamp Duty of £100 has been Paid. 


2892. CurtstIAN ScniRLe, North Moor Foundry, Oldham, Lancashire.—Dated 
13th December, 1853. 

2942. Joun GREENWOOD, Arthur-street West, London Bridge.—Dated 17th 
December, 1853. 

2951. Aveusts Epovarp Lorapoux Be.urorp, Castle-street, Holborn, 
London.—A communication.—Dated 19th December, 1853. 

2956. Jostan Latimer Cuark, Chester-villas, Canonbury-park South, 
Islington, Middlesex.—Dated 20th December, 1853. 





Notices to Proceed. 


1878. Francis Xavier Kvu«ta, Pentonville-road, London, “An improved 
self-regulating gas burner.”—Petition recorded 8rd August, 1860. 

1889. RupotPa Kopmer, Thavies-inn, Holborn, London, ‘ Improvements in 
machinery for converting into down or fibres —_— of being spun, the 
remnants or cuttings or other} waste pieces of silk or other fabrics.”—A 

ication from Charles Lewandoski, Paris. 





in reeds, and in apparatus for forming the lease or shed in 
sizeing, dressing, warping, and weaving.” 

2918. KEeBECcA Tuomas, Kath-street, Tabernacle-square, London, “ Improve- 
ments in venetian blinds for windows.” 

2919. Davip Marpeit, York-terrace, York-square, Commercial-road East, 
London, ‘“* Improvements in steam engines, and in obtaining feed-water for 
marine steam engine boilers.” 

2921. Henry Grarroyn, Chancery-lane, London, “Improvements in appa- 
ratus or machinery for cultivating land.” 

2922. Joun Reeves, Brooklyn, New York, U.S., “‘ Improvements in the con- 
struction of ships.” 

2923, HENRY GILLETT, Regent-street, London, ‘‘ Improvements in the orna- 
mentation of the edges of the leaves of photographic albums, especially 
intended for ‘ cartes de visite.’ ” 

2924. NaTuan Acer, Upper Ebury-street, Pimlico, Middlesex, ‘‘ Improve- 
ments in apparatus for raising building materials.” 

2025. Tuomas HoLmks, Anlaby-road, Hull, Yorkshire, ‘‘ Improvements in 
preparing and in tanning hides and skins.” 

2926. SAMUEL THOMSON, Motherwell, Lanarkshire, N.B., “ Improvements in 
the mauufacture of iron.” 

2927. Joun Jeves, Cheyne-walk, Chelsea, Middlesex, ‘“‘ Improvements in the 
manufacture of boots and shoes.”— Petitions recorded 28th November, 1860. 

2029. Henry GiLBEK, South-street, Finsbury, London, ‘‘ Improvements in 

lding.”—A ication from Michel Helson, Paris. 

2930, HexMANN Hixscu, Bridge-road, Lambeth, Surrey, “ Improvements in 
screw propellers.” 

3931, WituiaM Daruey, Bishop Bridge, Market Rasen, Lincolnshire, “ Im- 
provements in portable steam engines.” 

2932. Robert OrroxrD, jun., Wells-street, Oxford-street, London, ‘* Improve- 
—_ in the adaptation of india-rubber and compounds thereof to 
wheels.” 

2033. WILLIAM MontoomeEry Storm, New York, U.S., ‘‘ Improvements in the 
construction of breech-loading fire-arms.” 

2934. JamES ARCHIBALD Jaques and Joun AmEnicus FAnsHawe, Tottenham, 
and GrorGe Jaques, Bromlcy, Middlesex, ‘‘ An improved mode of, and 
apparatus for, cooling liquids.” 

2936. Tuomas CoLk and Davip Garpner, Coventry, ‘‘ Improvements in looms 
for weaving ribbons and other fabrics.”— Petitions recorded 20th November, 

860. 





939. Epwin CrEsweELL Perry, Sedgley, Staffordshire, “ Improvements in 
preventing accidents in or at mine shalts.” 

340. GEORGE PARSONS, Martock, Somersetshire, ‘‘ Improvements in the 
construction of wheels.” 

941, Evwarkp Tuomas Hvuenes, Chancery-lane, London, “‘ Improvements in 
the manu/acture of mctal tubes.”"—A communication from C. Kesseler, 
Griefswald, Prussia. 

2943. Jacqurs Peteorix, Bordeaux, Gironde, France, “ Inodorous basins 
and descent pipes of glass.” 

2644. Rictarp CuanLes NEwpery, President-street West, Goswell-road, 
London, “* Improvements in the manufactare of collars and wristbands.”— 
Petitions recorded 30 h Nuvember, 1860, 

2946. Liuen Greaves, Abingdon-street, Westminster, “ Improvements in the 
construction of rail s, tramways, and in vehicles to run thereon, por- 
fions of which improvemeuts are applicable to other useful purposes.” 

2048. Cuarues FakMER and Wittiam Farmer, Birmingham, “ New or im- 

roved machinery for the manufacture of the hooks used principally as 
ress fastenings.” 

2949. WiLL1aM Sertiuvs Losu, Wreay Syke, Cumberland, “A new method 
of preparing sulphurous acid in solution.” 

. WimiiaM Litrett Tizarv, Mark-lane, London ‘‘Improvements in 
fastening threaded nuts and bolts.” 








1895. James Hiceixs and Tuomas ScuorieLp Wairwortn, Salford, Lanca- 
ehire, “‘ Improvements in carding engines.” —Vetitions recorded 4th August, 
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1899. Henry pe Mornay, Bayswater, Middlesex, ‘‘ Improvements in appa- 
ratus for sorting and preparing tea for the market.”—Petition recorded 6th 
August, 1860. 

1905. CHARLES Lanepon Davies, Queen’s-square, Bloomsbury, London, 
“Improved apparatus for printing and embossing.”—Petition recorded 7th 
August, 1860. 

1912, Epwin Martin THORNTON, Brook-strect, Holborn London, “ An im- 
proved rein holder.” 

1919. James Freupine, Davin Warrraker, and BenJAmMiN CROASDALE, Black- 
burn, Laucashire, ‘‘ Improvements in looms for weaving.” 

1921. Joun BarLow, Lauder-street, Saltley, Birmingham, “ Improvements in 
railway signals for communicating with the engine-driver, guards, and 
other parties, while the train is in motion.’ 

1923. Matruew Dovps, Bedburn Ironworks, Hamsterley, Durham, ‘‘ Im- 

i Iding, forming, or shaping articles of 
rc shearing or cutting iron and other 





pr nts in hinery for 
iron = other malleable metals, and fo: 
metals.” 

1926. Georcs Henry Newron and AprawamM Winp, Oldham, Lancashire, 
“‘Improvements in mules for spinning aud doubling.”—/etitions recorded 
8ihk August, 1860. 

1930. ANTON NEUMANN, Pancras-lane, London, *‘ Improvements in the treat- 
ment of food for cattle, and in machinery or apparatus employed therein.” 
—A communication from Franz Xavier Keintzle and Joseph Reiss, Colmar, 
France. 

1931, ANTON Neumanx, Pancras-lane, London, “Improvements in the 
hanging and fastening of doors, lids, and other hinged covers.”—A 
communication from Franz Xavier Kientzle, Colmar, France. 

1934. FRANCIS PakKER, Wood-street, Northampton, “Improved coverin, 
for the feet, or parts thereof, suitable more especially as foot warmers for 
railway and other travellers.”—Petitions r-corded 9th August, 1860, 

1944. CHARLES DE bEeRGuE, Dowgate-hill, Loudon, “Improvements in the 

ermanent way of railways.” 

1946. Joun WiLkiNs, Essex-street, Islington, London, “‘ An improved iuk- 
stand.” 

1950. Tuomas Hart, Northampton, ‘‘ An improved brick-making machine.” 
— Petitions recorded 11th August, 1860, 

1951. Constant Pierre ELEONORE PoussieRr, Paris, “ Improvements in the 
manufacture of alkaline or other bichromates.” 

1952. EmmMA BENJAMIN ORANGE, Barentin, (Seine InfGrieure), France, ‘‘ An 
improved method of, and apparatus for, unloosening horses instantly from 
a carriage when frightened or running away.” . 

1954. SrepuEN Norris, Great Peter-strect, Westminster, and Ropert 
Rogers, King-street, Covent-garden, London, ‘* Improvements in the 
manufacture of boots, particularly adapted to military purposes.” 

1955. Henny HewetTson, Blackheath, Keut, “Improvements in rockets, 
and in apparatus for discharging the same.”—Petitions recorded 13th 





1978. Perer AvGusTIN GoprFRoy, Kingsmead New North-road, 
., ements in the mode of insula and laying down 
inland telegraphic wire.” 

1982. James Sauet, Great George-street, Westminster, and Grores 
Francis Train, Liverpool, “Improvements in rails for streets and roads, 
aud in wheels and axles to be used thereon.”—Petitions recorded 16th 
August, 1860, 

1998. Joun Garnett, Windermere, West land, ‘I ts in 
writing desks, and in apparatus connected therewith.” —/'etition recorded 
17th August, 1860. 

1999. Ropert Tempest and James Tomutnson, Roach Ironworks, Rochdale, 
I hire, “I nts in certain machines for preparing cotton and 








att fibrous materials." 

2003. Rowert Romatwe, Dovizes, Wiltshire, “Improved machinery appli- 

cable to steam cultivation.” 4 

2004. Freverick Buanett Hoventox, Eldon-toad, Kensington, Middlesex, 
‘*Improvements in the manufacture of paper when the straw of wheat, 
eave oats, rye, or rice is employed.”"—Petitions recorded 18th August, 


880, 

2015. Epwarp Hatt, Dartford, Kent, “ Imp its in y 
grinding and smoothing glass.”—Petition recorded 21st August, 1860, 

2025. James Newuovse, Farnworth, near Bolton-le-Moors, Lancashire, 
“‘ Improvements iu or applicable to certain i for spinning an 
doubling cotton and other fibrous materials.”"—Petition recorded 23rd 
August, 1860, 

2045. JuLian Joun Revy, York-street, Portman-square, London, “ An im- 
roved construction of screw propeller.”—Pctition recorded 24th August, 


ra 








860. 

2059. Witt1am CLARK, Chancery-lane, London, “ Improvements in fire- 
arms.”—A communication from Charles Claude Etienne Minie, Boulevard 
St. Martin, Paris. 

2069. ALFaeD Vincent Newror, Chancery-lane, London, ‘* Im ements in 
bakers’ ovens.”—A communication from Iverson Wilson Knapp, New 
York, U.S.—/etitions recorded 27th August, 1860. 

2095. Gronez Pomgroy Doper, St. Paul's-churchyard, London, “ Improve- 
ments in pumps, and in apparatus for working the same.”—A communica- 
tion from James M. Edney, Chambers-street, New York, U.S.—Petition re- 
corded 30th August, 1860. 

2172. Deane Joun Hoare, Albemarle-street, Piccadilly, London, “‘ Improve- 
ments in locks.” — Petition recorded 8th September, 1860. 

2192. Maxc AnToINE FRANCOIS Mennons, Rue de I’Echiquier, Paris, “An 
improved apparatus for sealing letters and other d ts." —, i 
cation from L. M. H. Fromont, Paris.—Petition recorded 11th September, 
186) 





00. 

2397. Joun Wniren8ap Greaves, Port Madoc, Carnarvonshire, ‘ Improve- 
ments in slate dressing machines.”— Petition recorded 8rd October, 1360. 

2474, WinttamM Martrigu Wiitiams, Havdsworth, Staffordshire, ‘An im- 
provement or improvements in crayons for writing, drawing, and marking.” 
—Pelition recorded 11th October, 1860, 

2497. Maxtin Deavin, Crystal-terrace, Rotherhithe New-road, Surrey, “ An 
improvement in gy mnastic apparatuses known as see-saws, and an improved 
mode of working the same.”—/'etition recorded 13th October, 1860, 

2575. WituiaM Epwarp Gepes, Wellington-street, Strand, London, “ Im- 
wovements in feeding steam boilers.”"—A communication from Charles 
elcourt, Pierre Boulicault, Dijon, and Claude Maupoil, Cormot, Cote d'Or, 
France.— Petition recorded 22nd October, 1860. 

2848. Grones Henny Cau, Southamp “ Impr its in the manufac- 

ture of manure.”—Fetition recorded 2let November, 1860, 

2865. Daviv AULD, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in regulat- 
ing the pressure and flow of fluids.”—Jetition recurded 22nd November, 

860, 

2878. Tuomas GAMBLE and Epwin Ex.is, Nottingham, ‘Improvements ia 

hinery for producing looped fabrics.” — Petition recorded 23rd November, 








1860, 

2831. ANprew Avig Da.oisu, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
in engraving or for producing printed surfaces.” 

2886. Joun Henry Scunson, Lincoln's-inn-fields, London, ‘ Improvements 
in sewing machines.”"—A communication from the Grover and Baker 
ag Machine Company, New York, U.S.—Petitions recorded 24th Novem- 

rT, 1860. 

2907.’ Joun SHAKESPEARE Manton and Tuomas Istir, Birmingham, “ Cer- 
tain improved compositions useful for many purposes in connection with 
the arts and t , and in hinery or apparatus to be emplo 
therewith, which hinery or apparatus is also applicable to 
purposes of utility." —Petition recorded .6th November, 1880. 

2911. Joun Power, Waterford, Ireland, ‘* Improvements in boots, shoes, 
guiters, leggings, and overshoes,”—/'etition recorded 27th November, 1860, 
2933. WitttAM Monroomery Storm, New York, U.S., “ Improvements in 
the construction of breech-loading fire-arms.” — Petition recorded 20th 

Noveiaber, 1860. 

2973. WitttaM Tuomas WALTER, Long-acre, and Cuaries Henry, Bartho- 
lomew-place, Hertford-road, Kingsland, London, “Improvements in 
means or p for obtaining ornamental and other devices or effects 
on metal, glass, stove, and carthenware,”—Petition recorded 4th December, 
1860 





sev ot! 








3030. ANTON Verwey, St. Augustine-road, Camden-town, London, “ Im- 
provements in the proportions of ingredients and mode of manufacture of 
hemical pound for softening water.”—Petition recorded 11th December, 





a 
1860. 


And notice is hereby Grate that all persons having an interest in op 
ing any one of such applications are at liberty to leave particulars in whiting 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued, 
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1375, 3d. ; 1100, 3d.; 1135, 1s. 7d, ; 1136, 3d.; 1187, 8d.; 1188, 6d. ; 
1139, 3d. ; 1140, Gd. 5.1141, 8d, ; 1142, 4d. ; 1143, Bd. ; 1146, 3d. 5 1147, 5d. 
1148, 6d. ; 1149, 3d.; 1150, 1s, 2d.; 1151, ls. ¥d.; 1152, Od. 31158, Sd. 
1154, 4d.; 1156, 8d.; 1157, 9d.; 1158, 7d.; 1159, 8d. ; 1160, 8d. ; 1161, 
8d. ; 1162, 4d. ; » Gd. ; 1164, Bd; 1165, 7d.; 1166, Bd. ; 1167, Od. ; 
1168, Gd, ;'1169, 1s, 2d, ; 1171, 4d. ; 1172, 8d, ; 1173, Bd.’; 1174, 8d; 1175, 
1s. ; 1176, Gd. ; 1177, 3d. 5 1178, 8d. ; 1179, 6d. ; 1180, 1s. bd. ; 1187, Bd, 

*,* Specifications will be forwarded by Mr. Bennet Woodcroft, Great Seal 
Patent Office, Southampton-buildings, London, on receipt by him of the 
amount of price and postage. Sums exceeding 68. must be remitted by 
Post-office order, made payable to him at the Post-oilice, High Holborn. 


ABSTRAOTS OF SPECIFICATIONS. 
The Soliowing are made from Abstracis prepared expressly for The 
Engineer, at the Ofice of her Majesty's Commissioners of Patents, 














CLass 1.—PRIME MOVERS, 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §e. 
1358, J. Austin, Mill Isle Mills, Donaghadee, Ireland, ‘‘ Traction engines,” — 
Dated 3rd Jume, 1860, 

About half way up the exterior of the boiler, which is constructed so as 
to secure a large amount of heating surface, is bolted a wy UL. iron, 
which has eight radial arms supporting a ring of larger di ter. This 
outer ring has two plates rivetted to it, and arranged parallel to each other, 
and from the centre of these plates are hung two guides between which 
the pedestal bearings of the main axle slide, a helical spring being placed 
above each bearing. On the extremities of the main axle are fitted the 
bearing wheels, which run loosely on the axle, and the parts connected with 
these wheels are so arranged within a second horizontal ring as to admit of 
their acting as steering as well as bearing wheels, The engine for impart- 
ing the propelling power is fitted on the upper part of the boiler, the 
cylinder being arranged horizontally. The rectangular frame on which the 
engine is fitted bas a vertical stud in it which carries the horizontal fly- 
wheel ; a pin is screwed into the nave of this wheel, which forms the crank, 
and w which the ing rod is attached. The crank pin is made 
duplex, that is to say, it is bent at the part above the connecting rod in a 
horizontal direction, and again vertically, to which part the spindle of the 
slide valve motion is attached. The rim of the fly-wheel is all on the lower side 
of the wheel, and it gives motion, by frictioual contact, to a pinion on the 
upper end of a vertical shaft, the bearings of the shaft being adjustable so 
that the pinion may be regulated as regards its pressure on the rim of the 
fly-wheel. A worm on the lower part of the vertical shaft gives motion to 
a worm-wheel on the main axle, and this motion is communicated by means 
of arms which are keyed thereto to pins in the naves of the whee! The 
peripheries of the driving wheels are fitted with curved springs or prongs 
which enter the ground as the machine is propelled along, and so give it 
an increased hold on the ground, — Not proceeded with. 








August, 1860. 
1963. Jousx Bittrxe, Abingdon-street, Westminster, ‘‘ Improvements in | 
chimney tops.” | 
1967. WituiaM Fietp and Epwarp Jxrrreys, Shrewsbury, Shropshire, | 
“Improvements in the permanent way of railways.”—/etiions recorded | 
14th August, 1860. | 
1973. Henry LexxouLt Bartow, Manchester, “ Improvements in the manu- 
facture or preparation of indigo.”—A communication from Messrs. Bres- | 
lauer, Meyer, and Co., Berlin, Prussia. 
1976. Wittiam Houms and Jasez OLprizLp, Glasgow, Lanatkshire, N.B., 





“Improvements in machinery or apparatus for weaving.” 


1266. J. B. Pascan, Paris, *‘ Motive power.” — 4th June, 1860. 

This invention relates to an arrang tot ¢ tor which alternately 
produces and condenses the steam, and also to an engine for receiving the 
motive power of such steam. The principle of action of the generator is 
as follows:—The inventor produces steam at a pressure of one or several 
atmospheres by alternately gencrating and deusing steam produced from 
water or other liquid held in suspension in capillary chambers formed 
by sheets of wire kept constantly couled. From thence he ejects this 
water by means of atmospheric air or other fluid or vapour, by whi <h 
may be mechanically transported in the form of particles othe 
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THE ENGINEER. 





Dc. 21, 1860 








iJlary chambers, which are kept constantly heated where it becomes 
weperined. The steam thus generated expands under the piston of the 
steam engine, and, when it has performed its functions, it returns into the 
generator, where it becomes condensed by cooling in the same capillary 
chambers from which it had formerly been ejected in the form of water.— 
Not proceeded with. : 

1873. C. Senior, Deadwater, near Huddersfleld, ‘ Utilising the waste heat in 

the flues of steam and other engines.” — 5th June, 1860. 

This invention cannot be d bed without reference to the drawings. 

1374. G. Furtower, Farnham-place, Southwark, Surrey, “‘ Regulating the 
draught in the tubes of multitubular boilers.”—A communication.— Dated 
5th June, 1869. 

This invention consists, First, in the construction and application, as a 
4amper to the mouths of tubular boilers, of an apparatus similar in principle 
to a Venetian blind. 8S dly, in the application of sliding dampers for 
regulating the draught in boiler tubes. This damper is formed of one or 
more parts, having a number of metallic plates, each working on two 
pivots or centres at each end, two of such pivots serving to secure the 
plates to fixed and movable side rods, forming a frame in which they move, 
and which frame is fixed to the boiler end, the other two pivots serving to 
connect the plates of the damper to a movable rod on either side, thus 
enabling the whole of tie plates to be moved together. This damper is 
fixed immediately nst the mouths of the tubes, and is adjusted and 
worked by means of a hand wheel attached to a screw spindle working 
through a pedestal, such spindle being formed with a swivel joint, and 
connected by links to a cross bar attached to the side rods or movable frame 
of damper. In carrying out the second part of the invention the patentee 
employs a plate with perforations corresponding with the tube holes in the 
boiler, working in grooves or slides, and adjustable by rods and levers, and 
so arranged that the blank spaces in the plate may cover the tube holes in 
the boiler, and the perforations in the plate come opposite to the spaces 
between the tubes, and vice versa. 

1381. J. ArsLey, Cornwall-road, Lambeth, London, and W. G. BuCKWRELL, 
East Greenwich, ** Steam boiler and other furnaces.”—Dated 5th June, 





1860. 
This invention relates to the forming of furnace bars of a continuous or 
endless tube, so arranged that the air-feed shall be a down draught, or 
otherwise towards the fire, through and between the spaces formed by the 


continuous tube fire bar or bars.—Not proceeded with. 
1386. F. H. Wennam, Brixton, Surrey, ‘ Steam engines.”—Dated 6th June, 
1860. 


This invention is applicable to steam engines worked on the high pres- 
sure alone, or combined with the condensing principle, in the following 
manner :—Steam of a high pressure is Jed direct from the boiler to a 
cylinder of comparative small size. After having been there worked ex- 

nsively, it is returned into a series of pipes placed in the smoke-box, 

nown as a “‘superheater,” being thus surcharged with heat; it is next 
conveyed into a second cylinder of larger size. After being again worked 
expansively it is superheated a second time by a separate heater, and passed 
into a third cylinder of still larger size, aud after being therein expanded to 
its fullest extent, it is finally discharged or exhausted into the condenser, 
The pistons of the three cylinders may all work the same shaft by cranks at 
equi-distant radii. The superheated steam in its pa-sage to one cylinder 
may be conveyed through a case containing a series of pi by which 
means the steam will be heated in its transit to the following cylinder, the 
induction steam of the preceding thus giving up a portion of its surplus 
“heat for the use of the steam going on to the next cylinder. 
1400. E. H. Higoinsotuam and A. Beecu, Macclesfeld, “* Prevention of 

explosions of steam boilers.”—Dated 7th June, 1860. 

This invention is designed for the purpose of extinguishing the fire in the 
furnace by admitting water thereto when there is such a deficiency of water 
in the boiler as would occasion an explosion. The improvement consists in 
the novel application and use of a valve for the said purpose, which is 
suitably enclosed in a chamber below the water-line, and either inside or 
outside the boiler ; the valve is connected to a lever passing into the boiler 
in such a manner that the valve cannot open until the long end of the lever 
rises, such lever being furnished with an adjustable weight which regulates 
the valve to a slight degree beyoad the ordinary working pressure of the 
boiler. Inside the boiler another lever is arranged, turning on a fulcrum ; 
and upon one end a float is attached which rises and falis with the level of 
the water. When the water-line falls beneath the proper level, the float 
falls, and the opposite end of the lever rises and lifts the lever connected 
to the valve, and thus opens the valve and allows the water from the boiler 
to pass into a pipe which conducts it to the fires in the furnace and so 
prevents explosion,— Not proceeded with. 

1806. T. W. Minuer, Portsmouth, ‘‘ Boilers or steam generators.” —Dated 7th 
June, 1860. 

This invention relates to the construction of steam generators or boilers 
for gencrating steam, whether for supplying marine or other steam engines, 
or for other purposes, and consists of certain novel arrangements or dis- 

’ —- of tubes, in combination with the shell, body, or 5! pad seen ofa 
a ical tad 0 Govice 


the invention consists of stationary tow-catchers or pins having the boards 
or plates to oscillate ; or a motion can be imparted to both boards and tow- 
catchers at or about the same time, having for its object to lodge the tow on 
the floor or tow-box after the catchers have taken the tow from the stripper- 
The Fourth part of the invention relates to a tow-catcher for which 
letters it were ted to the inventor on the 28th February, 1859 (No. 
528), with pins on the upper and under side, made to turn half round or 
round occasionally, for the pufpose of taking the tow from the stripper- 
rods. To this he proposes adding a plate or board, so that, when the 
catchers revolve, ¢he board will drop and knock the tow from the catchers 
into the tow-box, or on the floor, as the catchers are ascending. The Fifth 
~~ of the invention consists of a method of doffing the tow from the 
ackles, stripper-rods, or tow-catchers, by means of air blowing upon 
them, so as to dislodge the tow from either stripper-rods, hackles, or tow- 
catchers collectively or separately, and depositing the same on the floor or 
in the tow-box.—Not proceeded with, 
1384. 8S. SCHULIMAN and G. Harrison, Burnley, “* Spinning, doubling, and 
winding fibrous materials.” —Dated 6th June, 1860. 

n spinning from cardings, drawings, slubbings, or rovings, the inventors 
employ three pairs of drawing rollers, as commonly used, and in connection 
with them an additional roller turning in a reverse or contrary direction to 
the others. The material to spun passes between the three pairs of 
rollers, and under the fourth roller, by which means there is a greater hold 
on the fibres of the cotton, which enables long and short staples to be 
worked ether, and delivers a fine equal sliver from the front rollers, so 
that it can be spun into yarn of any desired number. — Not proceeded with. 


392. £: oo aid J. Woop, Manchester, ‘‘ Cotton wadding.’* —Dated 6 
une, 1860. 

This invention consists in the employment of a travelling endless web, 
cloth, or apron, placed or used in a vertical position, in contra-distinction to 
any other position. This cloth passes round the under side of a drum at the 
delivery end of the carding engine, and receives on to its surface the sliver 
of cotton from the doffer or stripper, and, after travelling to any height 
required, over a roller or rollers, and descends to a small roller or 
rollers immediately above the main drum, under which it passes, and rises 
to another roller, and, ing over it, descends again around the under 
side of the drum to the doffer, receiving an additional sliver at the comple- 
tion of each circuit, until the required thickness is attained, when the web 
of cotton may be detached by severing and stripping it from the endless 
cloth, and folding in plaits, in whieh state it is most suitable to be operated 
on by the sizeing machine, which constitutes a second part of the invention. 
The improvement in sizeing consists in the novel employment of one large 
cylinder with two rollers of small diameter revolving against its periphery, 
the web of cotton being lightly pressed by the first roller, and, after 
receiving a coating of size, passes beneath the second roller to a drying 
machine of the ordinary description. 

1402. E. J. Hucurs, Manchester, ‘‘ Roving, spinning, and doubling cotton, 

dc.” —A communication. — Dated 7th June, 1860. 

The patentee claims, Firstly, the application to machinery for preparing, 
pinning, and doubling fibrous materials, of improved cones or tubular 
flyers, conical at the bottom and cylindrical at the top, and made of glass, 
metal, porcelain, papier mache, or other suitable material, there being nicks 
at the lower rim of each cone through which is passed the yarn or material 
to be twisted. Secondly, the application of friction rollers to the cones or 
tubular flyers so as to avoid bearings, and the manner in which the cones 
of this or similar hi are suspended in their positions, and driven at 
their required speeds by cords, strings, or bands which pass round the tin 
rollers, and round the wharves of the tubular flyers or cones, Thirdly, the 
position of the two tin rollers in this or similar machines, one being higher 
than the other, by which means the cords, strings, or bands which drive 
the cones can be much longer than in self-actors, which enables them to 
work better, and have less wear. Fourthly, the employment of a double 
band which drives the second tin roller by the revolutions of the first. 
Fifthly, the ——_- of the long boss of the driving pulley fitted through 
another long boss of the frame, for avoiding a sideways pressureof the strap 
on the pulley. Sixthly, the improved form of the shaper plate of the cop 
motion and its connection with the bar, Seventhly, the bar which supports: 
the whole row of spindle sockets on each side of the machine, and the 
movement of which produces the shape of the cop, and also the arrange- 











where an upright board is placed, against which the grain or crop is 
collected into a le ; then, as the rake or board moves along this side of 
the table, it draws the bundle with it, and throws it off over the back of the 
table on to the ground ; the rake or board then returns along the back, and 
the other side of the table, and repeats its action. In these motions the 

e or be maintained with any accuracy at right angles to 
the cutters, as it may, without interfering with its action, allowed to 
incline considerably to the one side and the other during its motion. 





Ciass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &c. 
1340. A. V. Newton, Chancery-lane, London, “ Application of steam 
Fg warming of buildings."—A ication.—Dated 31st May, 


The first part of this invention consists in placing one or more vessels 
of water, of any convenient form to present the desired amount of warming 
surface in the cellar, ment, or any other part or parts of the building 
to be warmed, where it may be convenient to warm the air for circulation 
through the building ; and heating the water in the said vessels through the 
agency of steam generated in a separate boiler, which may be placed at any 
convenient distance, and where its explosion would not be attended with 
danger. The object of the Second part of the invention is to employ steam 
for warming buildings or aj ments at a pressure as much below that of 
the atmosphere, and as little above it, as may be desirable, and at the same 
time to obtain an equal distribution of steam to all parts of a heater or 
radiator, thereby obtaining a very considerable range of temperature (as 
in the use of water as the warming medium), and a uniformity of tempera- 
ture of all parts of the warming surface. This t of the invention 
consists in the admission of steam to the heater or radiator by means of 
numerous perforations, very fine slits, or narrow openings, so arranged as 
to deliver it into the heater or radiator, at or very near the bottom thereof, 
and at ce go of its horizontal area, in very thin jets or streams, or, in 
other words, in a minutely divided state, by which its uniform diffusion is 
caused throughout all of the interior, and over all parts of the warm- 
ing surfaces. The Third part of the invention relates to the regulation of the 
supply of steam or other heating agent to the heaters or radiators by which 
the warming of the air is effected and consists in an improved thermometric 
regulator composed of a vessel which may be termed a secondary heater, 
having no internal communication with the primary heater, or that from 
which the air for warming the building derives its heat, but exposed at the 
same time to the heating influence of the primary heater, and to the cool- 
ing influence of the current or currents of incoming cold air. This 
regulator contains water or other fluid, which, by the expansion and 
contraction due to variations in its temperature, is caused to operate upon 
a piston or its equivalent connected or geared with a regulating cock or 
valve in the pipe which supplies the steam or other heating agent to the 
primary heater in such a manner as to cause the supply of such agent to 
the heater to vary inversely with the temperature of the incoming cold 
air, 


1361. W. E. Newton, Chancery-lane, London, ‘ Machinery for kneading or 
preparing clay for the manufacture of bricks, d:c.”—A communication.— 
Dat d 2nd June, 1860. 

This invention consists in so constructing and arranging the working 
parts of the machine that the kneading wheels on either side of the centre 
of the machine may have communicated to them a compound motion, con- 
sisting not only of a rotary or revolving motion on their own axes, but 
they are also made to travel round a fixed centre, and in so doing they are 
further caused to move from side to side, so that, when the kneading wheel 
or wheels on the one side of the centre is or are nearest to the centre, the 
kneading wheel or whee's on its opposite side are furthest from it, and vice 
versa.—Not proceeded with. 

1371. W. Taytor, Nursling, near Southampton, “ Heating hothouses and 
other buildings.” — Dated 5th June, 1860. 

According to this invention the pipes are made of galvanised iron, copper, 
or of any other valuable material, and are formed flat and shallow, by 
which means they radiate the greatest amount of heat with the smallest 








ment which gives the operative the capability of letting any of the sp 
below the cone for the purpose of piecing the yarn when it is required. 
Eighthly, the mode of inclining the whole row of spindles on either side of 
the machine, when the i are finished and ready for doffing, and also the 
general arrang t bination of the machine. Ninthly, the 
quadrant in combination with the cop motion for varying the drag as ap- 
plied to the spindles when spinning fine numbers, the yarn being wound on 
from the largest diameter of the = to the bare spindle, and vice versa. 
Tenthly, the adaptation of all the aforesaid mechanical movements, appli- 
cations, and arrang t hines for preparing, twisting, spinning, or 
doubling fibrous materials. Eleventhly, the converting of self-acting mules 
to the improved system by the applicati ar ts described. 
Twelfthly, the application to self-acting mules of an improved backing off 














ler, by which steam may be more yg and p 
in a suitable condition to be used with advantage, whether as a source of 
+ power or as @ means of transmitting heat to some other bedy, 





Ciass 2.-TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §c. 

1370. T. Rep, Monkton Miln, Ayr, ‘ Working railway brakes.” —Dated 4th 


‘une, 1860. 

This invention relates to a system or mode of actuating the brakes on the 
retarding and stopping apparatus of railway carriages or other vehicles 
by means of the weight of the carriage bodies and their framing and 
appurtenances, as well as the weight of the passengers, or the loads carried 
by the carriages, in giving the necessary actuatingjforce to the brakers.—Not 
proceeded with. 

13898. J. P. Baru, Aigburth, near Liverpool, ‘‘ Improvements applicable to 
carriage wheels for use on common highways, railways, or tramways.”— 
Dated 7th June, 1860, 

This invention consists of a simple application whereby common carriage 
wheels can be used on railways or tramways as well as upon ordinary high- 
ways, and consists of segmental guide plates, flaps, or bars suspended to 
the axle of the carriage and extending down the inner side of the wheels, 
and a little beyond the ——- thereof, forming a flanch on the lower 
portions of the wheels to keep them in position when they are upon the 
rails, The segmental guide plates on each end of the axle are connected 
together by a transverse plate or other like suitable contrivance, and admit 
of a pendulous motion being given thereto, so as to enable them to be 
lifted and held clear of the ground when the vehicle is running on 
common roads, which is done by means of rods and levers, or other 
mechanical equivalents, under the control of the driver or other person. — 
Not proceeded with 
1399, J. Kina@s.ey, Great Coram-street, London, “ Testing screw propellers and 

paddle wheels.” — Dated 7th June, 1860. 

With the view to test the efficiency of any screw propeller or paddle 
wheel, either absolutely according to a preconceived standard, or by com- 
— with screw propellers of different form and constructions, the 

nventor proposes to use a small experimental boat or vessel which may bs 

built or constructed in any suitable manner or by preference might be an 
exact model of the ‘vessel in which it is desired to adopt a screw pro- 
peller, The screw propeller (the model for experiment) may be attached to 
the outer extremity of the shaft which projects from the stem of the above 
boat. A brass box may be fastened on the deck, similar in principle to the 
brass box, main spring, chain, and escapement of a watch. The main 
spring may communicate with the inner extremity of the aforesaid shait 
In the above construction it is obvious that the main spring represents 
the steam engine of the ——— frigate, the escapement regulating 
the number cof rotations which the propeller must complete on its axis 
within, say, ten minutes, the time generally assigned for each experiment, 
when the brass box will go down of its own accord. Should it be deter- 
mined that the propeller shall perform 50 rotations on its own axis within 
one minute of time, then the brass box may Le regulated accordingly. The 
escapement may be removed from the brass box when its machinery may 
require another arrang: t. Reg i the motive power imparted to 
the main spring, it may measure the one half part, or the en- 
tirety of a steam engine of l-horse power, as may be deemed fit.—Not 
proceeded with, 


Ph 





Cass 3.—FABRICS. 

I wluding Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
1359. G. Horwer, Falls-road, Belfast, ‘‘ Improvements in hackling flax and 

ae materials, and in machinery Jor the same.” —Daied 2ad June, 


This invention relates, First, to an improved tow-catcher in hackling 
machines when stripper-rods are employed for di fting the tow from the 
hackles, the object being to render it self-acting. This the inventor pro- 
poses to effect by means of a plate or board put in a proper position station- 
ary, With holes or slots for the tow-catcher or pins to penetrate a sufficient 
length for catching the tow, to prevent the same being carried round with 
the stripper-rods or the sheets of hackles. The Second part of the inven- 
tion consists of a dust-box placed between two or more sheets of hackles, or 
one box to each sheet, with grates or holes to allow of the dust being sepa- 
rated from the tow by the stripper-rods throwing the tow upon the grated 
portion of the dus’ . The dust, being fine, will fall into the box, keep- 

ng the tow much cleaner than as heretofore conducted. The Third part of 
— 


1 





g , and a tightening break pulley, all as desc 3 
1405, E. Micuen-Sainton, Paris, ‘* Knitting.” —Dated 7th June, 1860. 

The patentee claims the manufacturing seamless ribbed hose by the means 
of a single thread, which hose are diminished and increased in size as 
required, either by lessening the number of needles on one or other of the 
frames, or by —— the fabric, or by the employment of a finer thread, 
or, lastly, by the top of the stocking being guilloched, and the bottom part 
of the leg ribbed. 


1406. M. Jacopy, J. Rep@are, and J. Stones, Nottingham, “ Bobbin net, 
de.” —Dated 7th June, 1860. 

For the coe soe of this invention in order to produce purl edgings, in 
place of twisting a warp thread and a bobbin together by the working of 
the lace machinery, as heretofore, in some cases two threads are twisted 
together before they are introduced into the machine, which causes them to 
represent the appearance of cushion purls, when worked by machinery into 
purls, and they are used as a single thread, and by preference as a warp 
thread, and these two threads, so first twisted together, are caused to be 
worked into the head or edge of a breadth of lace in the form of loops, 
each loop consisting of two threads twisted together, but twisted before 
being introduced into the machine, in place of being employed as a warp 
and a carriage thread, and twisted together hy the working of the machi- 
nery. And in order to produce finings or tabby weavings in bobbin net or 
lace machines, two or more carriage threads are caused to weave with any 
number of warp threads, by each carriage thread passing alternately behind 
and before the succeeding warp threads, and the pairs of carriage threads 
so used as weft threads are caused to work or link with other warp threads, 
external to the weavings of finings, so that a twist is caused to be put on 
the pairs of carriage threads so used as weft threads in the finings or 
weavings, and by means of one or more warp or lacing threads the bobbin 
threads which weave the fining can be drawn out so much more as to form 
them into purls, This mode of making finings or tabby weavings may be 
used in conjunction with, or separate from, other modes of producing 
tabby weavings or finings in twist lace machines. And in order to produce 
a better mesh for the net, the patentees make a net of six gates, with four 
gates closings, and the closings of two warp threads are looped in such a 
manner as to draw together the two outside bobbin threads by means of 
opposite or contrary outside warps, in a similar manner to that above de- 
scribed in respect to the bobbin threads used for weaving. 








Ciass 4.—AGRICULTURE, 


Including Agricultural eas | Windlasses, Implements, Flour 
ills, &c. 


1367. W. E. Gepar, Wellington-street, Strand, London, *‘ Apparatus for 
manuring land."—A communication.-—Dated 4th June, 1850. 

This apparatus is specially intended for the equal distribution of pulve- 
rulent manures, such as guano and others, and is composed of a trough or 
hopper made of light boards, and furnished interiorly with metal rods 
carrying plates of the same material, to which a come-and-go motion 1s 
given, in the manner hereafter mentioned, for the purpose of separating 
and equally distributing the manure contained in the trough. The whole 
is supported by a wooden framing mounted on wheels, and from which 
project the shafts, if horse power be used. The horse being set in motion, 
the wheels in revolving turn certain cogs bolted to their axles, which cogs 
act upon pinions one of which, by the aid of a connecting rod, gives a come- 
and-go movement to the metal plates or agitators, causing the dispersion of 
the manure ; and the other in rotating gives, by the aid of a shaft and 
catches, a winnowing movemeut to a valve placed beneath the trough, the 
effect of which is to shake the manure and facilitate its equal distribution. 
A spring and lever are provided for throwing the apparatus out of gear 
when required; a movable board prevents the air striking too forcibly 
upon the manure as it escapes trom the trough, and a regulator prevents 
the exit of more than the requisite quantity of manure.—Not proceeded 
with 
1304. W. M. Cranston, King William-street, London, “ Reaping machines.” 

—Partiy a communication. — Dated tth June, 1860. 

According to this invention, in order to discharge from the table of a 
reaping machine the grain or crops falling upon it, an endless band is 
arranged just beneath the surface of the table ; the band passes along the 
four sides of the table, either close to the sides, or at a short distance from 
them. This band receives motion from the moving parts of the machine. 
There is connected by a joint to a point in the baud, one end of a rake or 
flat for removing the in or crop from the table; the rake or 
board is thus carried around table; to its further end a handle or bar 
is fixed, which is so governed (in any convenient manner) as to keep the 
rake or board at right angles or nearly so to the cutters. The action of 
the rake or board is as follows :—As it moves along the front of the table 
it sweeps before it the grain or crop thereon towards one side of the table’ 





p of fuel. These pipes are to be made in suitable lengths, and 

either with single or double passages through them, and are to be connected 

together by piping suitable for the purpose.—Not proceeded with. 

1377. J. JARDIN and P. A. GinarD, Paris, “ Manufacturing bricks, tiles, 
&c."—Dated 5th June, 1860. * 

In this machine the clay, after being moulded into a rectangular form, or 
brick, between two cylinders, is conducted by means of an inclined plane on 
to a carriage placed on an endless cloth. It is then divided longitudinally 
into two equal parts, each the width of a brick, by means of a wire stretched 
across the machine. Each carriage is furnished with parts at distances 
equal to the length of a brick placed perpendicularly at their front ends. 
These parts come in contact with the arms of a double movable mill or 
drum, and communicate a rotatory movement to it, forcing down parallel 
arms which obey this motion, and thereby cut, by means of a wire with 
which they are supplied, the piece uf clay the length of a brick. After this 
operation each carri ing a brick is transported right and left of the 
machine by means of an endless cloth. Hoppers placed above the forming 
cylinders distribute sand continuously, to prevent the clay adhering to 
them.—Not proceeded with. 

1378. A. J. P. DE CARVALHO, Moorgate-street, London, ‘‘ Beams applicable 
in the construction of bridges, d&:c.”— Dated 5th June, 1860. 

For the purposes of this invention the patentee forms a chain of a series 
of links of wrought-iron or other material ; on the upper side of each link, 
or on a number of links placed side by side, a block of wood or other material 
is fixed. These links are connected together side by side, and end to end, by 
rods passing through the ends of the links, The blocks mounted on the 
links are of such a size that their ends come in contact and bear the one on the 
other when the chain is laid out flat, so that, if the ends of a chain so con- 
structed be laid on two bearings with a space between them, the chain will 
remain as a bearer or girder — the interval between the bearings. 
On a beam so formed a paving may be laid, or a structure erected; or for 
the floors of houses or pavements of bridges the blocks attached to the 
links of the chain, and which fit close together, may form the finished 
surface of the floor or pavement. 

1391. C. HaDFIRLD and W. A. ATKINS, Hadfield, Derby, ‘‘ Bricks, tiles, dc.” 
— Dated 6th June, 1860. 

These improvements relate, First, to the mill for grinding the clay or 
other materials, and consist in using rollers for that purpose fixed in a 
revolving pan with a perforated bottom or movable bars. Secondly, the 
improvements relate to the apparatus foi Iding bricks, tiles, and otner 
similar articles, and consist in the use or application for that purpose of two 
revolving rollers, fluted, grooved, or channelled to the required shape, and 
working horizontally or otherwise in a frame attached to a pug mill or 
other suitable mechanical contrivance. Thirdly, these revolving rollers 
may be used as a press for the finishing of bricks, tiles, and other articles 
made by hand or otherwise. 


Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, §c. 
1375. F. C. Ricner, Waterloo-road, London, ‘‘ Improvements in breech-load- 
ing fire-arms, and in their cartridges.” — Dated 5th June, 1360. 

This invention consists of a sliding drawer with two chambers for receiving 
the cartridges applied at the breech of the gun, and which push alternately 
from right to left, an! vice-versa, by a lever underneath the gun. The 
cartridges are provided at one end with fulminating powder, and discharged 
by a blow with a common hammer on a piston at the extreme end of the 
breech of the gun, and communicating with the cartridge, the usual touch- 
hole being entirely dispensed with.—Not proceeded wita. 








CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


1383. G. and J. Jenkins, Aldersgate-street, London, “ Portable arm chair.” — 
Dated 5th June, 1860. 

This invention consists of an improved portable arm chair, movable at 
the arms, the frame of the said chair being constructed of metal with a 
movable rack placed under each arm, so that the said chair can be set to 
any required inclination, and also be retained thereat by means of each 
rack being raised by a small lever which is attached to each rack, and 
falling on to a stud. The rack (which is made of brass) by means of the 
lever which is attached to the rack, can be raised by the slightest move- 
ment of the hand, so that the said chair can be adjusted by the occupant 
to any required inclination desired without in any way moving from the 
chair. By merely raising the lever to allow the full extent of the rack, the 
back of the chair will fall on a level with the seat, and by unfolding a 
foot-rest from the seat of the chair, the whole is formed into a couch or 
bed.—Not proceeded with, 


Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fue 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, ing, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Mi 

1339. S. RowsoTuaM, Putney, Middlesex, ‘‘ Composition and manufacture of 


‘anures, Sc, 
soap.” —Duted 31st May, 1860. : 
In carrying this invention into effect the patentee takes any alkaline ley, 






































Dec. 21, 1860. 
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and mixes it with the flour of wheat, rice, potato, or any other farinaceous 
substance, until the whole is converted into a transparent jelly ; this jelly 
is then bined with a solution of alum or of sulphate, or of any other 
salt of alumina, to which has been previously added soda, potash, ammonia, 
or any other substance which will precipitate the alumina. The above 
mixture is then added to melted ordinary soap of commerce, and well in- 
corporated ; or the above-named ingredients may be combined in any other 
order or way than that above stated, as may be found to be best in practice. 


1346. J. Menpay, Rochester, “‘ Kilns employed in and for the manufacture of 
cement.” — Dated 3ist May, 1360. 

This invention relates to a previous patent dated 3rd October, 1852 
(No. 14,337), and consists in introducing into the interior of the kiln therein 
described and represented, a strong blast of either hot or cold air for the 
purpose of causing more rapid generaiion, and also for effecting the con- 
sumption of the igneous, inflammable, and noxious gases evolved during the 
calcining process, whereby the quality of the cement is rendered more 
uniform than heretofore, and is more durable.—Not proceeded with. 

1354. A. G. Hunter, jua., Dean-street, Newcastle-on- Tyne, “* Manu*acture of 
chlorine.” — Dated 1st June, 1860. : 

This invention has for its object the production of oxide of manganese, 
and oxide of iron from, and the utilisation of, the free acid in the residual 
or waste liquors from the manufacture of chiorine. In carrying out this 
invention these liquors are first freed from excess of acid, and rendered 
neutral, which the patentee prefers to do by carbonate or hydrate of lime. 
He then precipitates the oxides of iron by means of hydrate or carbonate of 
lime, continuing to add the hydrate or carbonate of lime so long as the 
precipitate is reddish brown. This precipitated oxide of iron he removes by 
means of filtration, or by subsid and d t of the supernatant 
liquor, which contains as chloride all or nearly all the manganese. He 
then precipitates this as oxide of manganese by means of hydrate of lime, 
or tee caustic alkali, and removes this precipitate from the remaining 
solution by means of filtration or by subsidence and d The 
precipitated matters are then to be well washed with water to free the oxide 
of manganese from chloride of calcium. He utilises the free acid usually 
contained in waste liquors produced in the manufacture of chlorine by 
the action of hydrochlorine acid upon manganese ores, by allowing the said 
waste liquors to act upon the artificially-prepared oxide of manganese in 
stills or other suitable vessels, and collecting the chlorine thereby evolved. 


1379. E. and R. LAVENDER, Bromley-street, Commercial-road, London, 
“* Destructive and vinous distillation.” —Dated 5th June, 1860. 

This invention is peculiarly applicable in distilling coal and other tars 
and matters for the production of hydro-carbons, but, at the same time, the 
process is applicable when distilling resin and other substances and fluids. 
The invention consists in simultaneously conducting off the products of 
distillation at different heights or elevations in the retorts or stills employed, 
and, consequently, at different temperatures, and in simultaneously con- 
densing the several products in separate condensers connected with the 
several outlets of the retorts or stills used. 

1338. C. Srevens, Webeck-street, London, ‘‘ Preparing various plants to be used 
in the manufacture of paper.” —A communication. — Dated bth June, 1860. 

The patentee claims, First, preparation of the plants in a solution at 
a high degree of a fixed alkali potash or soda, By a solution at a “high 
degree” is meant a quantity of fixed alkali or carbonate alkali, so as to be 
impossible to lose the residuum of the boiling. Secondly, revivification of 
the fixed alkali — by evaporation and b of the residuum 
resulting from the boiling and pulping or cleansing of the prepared 
matters, the extraction of the alkaline matters of the produce of this 
evaporation and calcination being effected in the usual way. Thirdly, 
revivification of the lime, or other basis, such as boryte strontiane, capable 
of forming with the carbonic acid of the carbonate alkali an insoluble 
carbonate, to be again employed in order not to lose the alkali which they 
hold in combination. Fourthly, employment of the steam resulting from 
the evaporation of the liquids as motive power in the establishment. 

1404. W. CuarK, Chancery-lane, London, “ Preservation of animal and 
vegetable matters.” —A communic ition.— Dated 7th June, 1860. 

This invention relates to the preservation of solid and liquid substances, 
such as grain, exotic and indigenous fruit, by means of apparatus after 
described. These means {and processes of preservatiou consist, First, in 
producing a vacuum in any Lge hermetically closed in which the 
matters to be preserved are placed. Secondly, in preserving the substances 
by means of a vacuum in combination with gas or hot air previously passed 
over chloride of calcium. Thirdly, the preservation of substances by means 
of a vacuum produced by withdrawing the air by high pressure steam by 
engines and machines in a manner which, before this application, was never 
adopted for the preservation of alimentary substances. Fourthly, in using 
for the desiccation of vegetables or grain, also for the preservation of 
alimentary substances, a distilling apparatus which cannot be described 
without reference to the drawings. 

















Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 


1329. R. H. Coutyer, Alpha-road, Regent's Park, London, ‘‘ Telegraphic 
cables.”"—Dated 29th May, 1860. ; 

The patentee claims, First, the use or employment of bitumen, tempered 
as described, in combination with any of the short fibrous materials, as set 
forth, for the purpose of coating, surrounding, and otherwise insulating 
and p g electric ducting wires, or conducting tubes, as described. 
Secondly, the use or employment of bituminous posit charged with 
fibre, as set forth, for the purpose of forming continuous lengths of 
electrically insulated, lines as described. Thirdly, the method of forming 
the compost or material described into the required form or shape, by the 
employment of pressure, in combination with the conical tubes and dies 
described for receiving the wires, and by which the conducting wires, or 
their equivalents, are disposed in any required position, an p 
from the apparatus simultaneously with the expulsion of the insulating 
material. 


1403. W. CLARK, Chancery-lane, London, “ Electric telegraph apparatus.”— 
A communication.—Dated 7th June, 1860. 
This invention cannot be described without reference te the drawings.— 
Not proceeded with. —_— 
Ciass 10,—MISCELLANEOUS. 
Includiug all Patents not found under the preceding heads, 


136. W. M‘Donaup, Hyde Park Barracks, “‘ Military saddles, and stirrup- 
irons to be used therewith.” —Dated 8th May, 1860. 

In the First place, in carrying out this invention, the patentee entirely 
dispenses with the saddle-tree, and forms the gullet with a piece of iron to 
give the necessary purchase in ting and d ting; also, to keep 
the various parts of the saddle in their proper places, and for the sake of 
strength, the upper part or seat of the saddle may be formed in one piece of 
leather, blocked to the shape required, and attached by sewing or otherwise 
to the sides or knee flaps; a pannel is made to fit each side of the back of 
the horse, the ends of which extend under the “‘cantle” of the saddle, 
thus adjusting themselves to the seat of the rider. The stirrup-irons are 
also intended to lessen the weight ; only one strap is required, instead of 
two as ordinarily used, with the same amount of strength. He proposes 
fastening the strap to a square cross piece, which unites the upper part of 
the stirrup-iron, but which moves in square slots cut one on each side of 
the upper part of the iron, the said slots having circular holes at their 
bottoms of the same diameter as the points of the square cross piece, so 
that, when the straps are required to be shortened or lengthened, the cross 
pieces have but to be drawn down into the circular holes, when they will 
revolve freely by the motion of the fingers, thus shortening or lengthening 
the straps as required. The kit is to be arranged in a loose flexible valise, 
which may also carry the horse-shoes and necessaries in its centre; or the 
same may be attached to the iron gullet of the saddle, to which also the 
saddle seat is laced, the valisse being placed over the entire front. The 
upper end of the stirrup-strap is turned over and sewn down, thus forming 
a loop through which passes a metal D-hook ; upon this also is placed the 

irth strap and breast-plate straps, the ends of the said hook dropping into 
Cites in two stud pins on each side of the iron gullet piece. The girth itself 
is composed of a wide band of leather, or other suitable or strony material, 
separated up the centre at each end, about one-third of its length, thus 
forming straps, one to fasten to the front and the other to the back of the 
saddle, and thus preventing the girth slipping under the arm-pits of the 
horse. 
1142. H. Kemp, Marylebone, London, ‘‘ Preserving wood, leather, iron, and 

other substances.” — Dated 9th May, 1860. i 

The patentee claims, Fi:st, the combination of peat tar and wood tar with 
additions of peat oil, methylated spirit, sulphate of iron, and arsenic, as set 
forth and described, for the preservation of wood. Secondly, the exclusive 
use of the combination of peat tar, wood tar, methycated spirit, peat oil, or 
linseed oil, or both combined, arsenic, resin, and carburet of iron, as set 
forth and described, for the preservation of the bottoms of iron shipping. 
Thirdly, the exclusive use of the bination of sub es named in the 
second claim for the preservation of the surfaces of iron either submerged 
in sea or other water, or of the surfaces of iron laid under ground. 
Fourthly, the exclusive use of the combination of peat tar, w tar, 
linseed oil, methylated spirit, resin, and sulphate of iron, as described and 
set forth, for the preservation of wood exposed to the weather. Fifthly, 
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the exclusive use of the combination of peat tar, wood tar, sulphate of iron, 
resin, and methylated spirit, as described and set forth, for the preservation 
of leather. 
1143. R. GrooueGan, James-street, Dublin, ‘‘ Expressing liquids from various 
substances.” —Dated 9th May, 1860. 
This invention relates to a peculiar construction and arrangement of 





machinery or yy: for expressing liquid from semi-fluid or solid sub- 
stances, such as or yeast, and spent grains and hops, and consists in 
the employment for that purpose of a hydrostatic press, in conjunction 
with a containing vat or vessel for the ption of the sub to be 
operated upon, the table of the press working downwards into the vessel, 
and expelling the liquid through suitable escape or drain pipes. The under 
surface of the table and the bottom of the containing valve are ribbed or 
channelled, and the substance to be compressed, when in a semi-fluid state 
is contained in canvas bags, or between layers of cloth, and placed between 
wire gratings ; but when the substance is of a solid nature, the canvas bag 
may be dispensed with,—Not proceeded with. 

1147. A. G. Suaver, New Haven, U.S., ‘‘ An eraser and pencil sharpener.” — 

Dated 9th May, 1860. 

These improvements in paper erasers consist in giving to the eraser a 
curved form, making its convex side with level edges, so as to serve as a 
polisher or burnisher. The inventor also combines therewith a pencil 
sharpener by forming a cutting edge ou each side of the shank, making a 
groove serrated or roughened for a the point of the pencil, or 
sharpening it after the wood is cut away.—Not proceeded with. 

1158. G. Price, Wolverhampton, “' Locks.”—Dated 11th May, 1860, 

The First parts of this invention refer more particularly to ihe small and 
large locks used upon the doors of iron safes and strong rooms, although 
some parts of the invention are also applicable to other kinds of locks, 
The invention consists, First, of an arrang t for ing the ordinary 
space in the small lock into which gunpowder or other explosive material 
may be put through the key-hole, and also for preventing the quantity 
being increased by ramming, as in other locks. The Second part of the 
invention consists of a plitied arrang: of spring action for restoring 
the levers to their position of security on withdrawing the key from the 
lock. The Third part of the invention consists of a novel arrangement and 
construction of lock for preventing picking by pressure, or what is known 
as the “tentative” process, The Fourth part of the invention consists of 
an improved adjustable spindle for door locks. 

1160. J. Macintosu, North Bank, Regent's Park, London, “‘ Artijicial gums: 
and setting and stopping teeth.” —Dated llth May, 1860. 

This invention relates, First, to the manufacture of artificial gums. 
Hitherto, such gums have been made from metal, bune, india-rubber, or 
gutta-percha, but the two latter are absorbents, and the two former leave 
an unpleasant taste, and are very objectionable to tender gums. To obviate 
these defects the inventor applies a thick external coating of collodion 
coloured to look like the natural gum, and by which means he is enabled to 
make the basis of the gum of glue, gelatine, wood, ier maché, wire 
ribbon, or any other suitable material. Secondly, to the fixing of artificial 
teeth. For this purpose he makes as large a channel through the tooth as 
is consistent with strength, and he makes the top and bottom of the orifice 
wider than its centre, by which means he is enabled to force a larger 
quantity of collodion (the same colour as the tooth) into the orifice, in order 
to fix it securely to the vase. In stopping teeth he uses collodion or a com- 
pound of collodion, and presses into the decayed part of the tooth while in 
a hot state, The stopping may be made the same colour as the tooth.— 
Not proceeded with. 

1160. A. Ropertson, Neilston, Renfrewshire, ‘‘ Preventing smoke.”—Dated 
1lth May, 1860. 

This invention consists in systematically and constantly admitting air 
from the ash pit through and between the fire bars at their front ends, and 
is carried out in its simplest form by arranging the fuel so as to leave un- 
covered the front ends of the fire bars to the requisite extent. 


1183. T. NasmytTu, Rue de l’Btoile, Brussels, “* Taps and valves." —A commu- 
nication.—Dated 11th May, 1860. 

This invention is applicavie to that description of taps and valves in 
which conical rotating plugs, having transverse passages formed through 
them, are employed, and consists in so constructing taps and valves of this 
description that the plug may be kept down in its seat by the pressure of 
the steam, water, or other fluid, the flow of which is regulated by the tap 
or valve. For this purpose, in place of the handle by which the conical 
plug is turned being formed on the top of the plug, as heretofore, it is 
connected to the smaller end of the plug, and the top of the plug is en- 
closed within a chamber formed by a cover screwing on to the top of the 
shell or barrel of the tap cr valve, a space being lett between the top of 
the plug and the cover ; into this chamber steam, water, or other fluid is 
admitted through a small passage leading trom the main passage of the tap 
or valve at the back of the plug, so that the top of the plug 1s constantly 
pressed on by the steam, water, or other fluid.—Not proc.eded with, 


1181. H. L. Livury, Stand-lane, Lancashire, “‘ Apparatus for scrapwg starch,” 
— Dated 14th May, 1860. 

The patentee claims the employment of two boxes at right angles to each 
other, having knives or cutters at their sides for scraping pieces of starch, 
where the pieces are pushed through the boxes, 

1185. W. E. Newton, Chancery-lane, London, “‘ Metallic barometers.”—A 
communication.—Dated 14th May, 1860. 

This invention cannot be described without reference to the drawings. 
The patentee claims the application or use of a steel spring or springs in 
combination with the flattened tube or tubes of a Bourdon’s metallic baro- 
meter, whereby the elasticity of the tube or tubes is modified or regulated, 
so that the same elastic property may be given to the tube or tubes as if 
they were made of steel. He claims, also, the mode or modes set forth of 
transmitting the motion of the flattened tubes (caused by the changes of 
the atmospheric pressure) to the indicating apparatus, and the mode or 
modes of arranging this latter. 


1192. S. SmitHarp, Nottingham, and TH. Wueatcrort, Fore-street, London, 
** Machines for uniting portions of lace, blond, edging, net, dc." —Dated 
15th May, 1860, 

This invention relates to the mode of actuating the needie made use of in 
these said machines, Hitherto this has generally been obtained by placing 
one end of the needle between a pair of oval, clipsoidal, or similarly curved 
rollers, the rotation of which produces within the needle an undulatory 
motion, and enables it to make the stitches in the fabric, which of course 
are proportional in number to the velocity of the rollers, The inventors 
here pro, to effect this action upon the needle by means of a rocking 
shaft instead of the said rollers. y? means of gear from the axle of the 
receiving cylinder of the machine they drive a crank axle and crank rod, or 
an eccentric or cam, which, in turn, actuates a rocking shaft on which is 
mounted a pair of rollers having a vertical groove in them ; in this groove 
the end of the needle plays, and passes between a small pair of steadying 
rolls in front of the others, and also mounted on the rocking shaft. By 
means of this arrangement a far greater steadiness is vbtained for the 
needle, and a greater number of stitches can be made, The next part of 
the invention consists in the application of an apparatus for indicating 
when a certain length of fabric has passed over the machine and been 
united together.—Not proceeded with. 

1193. G. H. Bartu, Piccadilly, ‘* Processes for aerating or super-saturating 
water and other fluids with orygen, or compounds of oxygen, or other gas 
or gases." — Dated 16th May, 1800. 

The patentee claims, First, the atrating or super-saturating water or 
other fluids with gas or gases by converting the water into steam previous 
to bringing it under pressure into contact with the gas or gases, and then 
condensing the product by the application of cold. Secondly, the aerating 
or super-saturating the same into water fur use as an aerated liquid. 
Thirdly, reducing the gas or gases to the liquid state, and mixing with 
— or steam the resulting liquid to be bottled or otherwise made suitable 
‘or use. 


1199. S. N. Larkins, Dover, ‘‘ Bathing apparatus."—Dated 15th May, 
1860. 











This invention consists in forming such apparatus of a buoyant 
character, in which the bathers seat themselves partially imimersed in the 
water, and in which by driving the cranks of a paddie wheel shaft, they 
propel the machine, and at same time throw water over themselves by the 
action of the paddles.— Not proceeded with. 

—. om Grant, Glen Grant, Moray, * Breakwaters.” — Dated 16th May, 


This invention relates to what are known as floating breakwaters, and 
consists in forming a breakwater of any required number of apparatuses 
constructed as hereafter described. Each apjaratus is formed of a frame 
made to carry a number of louvre boards or plates; the main part of the 
frame is composed of two beams brought close together at that part which 
is to become the bottom of the apparatus, As the S are carried 
upwards they diverge, and make a conical shaped frame ; the lower boards 
or plates are fitted at an angle into and across the beams. ‘The beams have 
fixed on them buoys to increase or ensure their buoyancy. Each separate 
apparatus is moored to a screw pile, a block of stune, or other mooiing, by 
its lower end ; the upper end carries one or more projecting pins or studs, 
and iron rods formed at both euds with eyes are passed over the studs, 
connect the apparatuses to each vuther, prevent their coming in contact, 
and unite any desired number of the apparatuses into a complete break- 
water. Each apparatus floats vertically, or at a greater or lesser angle to 
the horizontal line, and is partially submerged. ach of the apparatuses 
is capable of independent play, rm f the waves striking against the louvre 
ne are broken, and the water becomes comparatively stiil inside of the 

reak water. 
1204. P. Curimes, Cullyhurst-road, Manchester, ‘“‘ Stoppering bottles, jars, 
dc.” —Dated 16th May, 1860. = 

This invention consists in the application and use of a cap or cover of 
glass, wood, or other suitable material, which fits over the neck of the 
vessel, and is provided with one or more spiral grooves inside, which 
grooves run out to the lip of the cap or cover in one continuous incline, 
On the outside of the neck of the vessel a small stud, or studs, or projec- 
tions is or are formed, which enter the spiral grooves, above referred to, in 





the interior of the cover, the latter being tightened up by giving it a turn, 
or partial turn, by the hand,—WNot proceeded with, 





1208, W. E. Newron, Chancery-lane, Lond 
—A communication.— Dated 16th May, 1860. 

This invention consists in forming perating a jock b: 
means of a screwed spindle, and not working in an inclosed case or wt 
in which are arran; a series of longitudinal bars. On four of these bars 
are arranged independent sliding tumblers, having notched upper and 
lower opposite corners. Transversely to the inner faces of these tumblers is 
made a channel or ve, to correspond with a channel or groove in the 
face of an adjustable or combination tumbler, also arranged on one of the 
longitudinal bars, so that a pin on the nut or key may traverse throughout 
the channel to enter a guide way, in order, by the reversal of the screw, to 
operate on a self-adjusting detent-pin or bar having a shoulder on it resting 
on the ends of detent spring for holding the barrel or lock from rotating, 
and thus projecting the bolt out or back. 

1212, M. A. F. Mennons, Paris, “‘ Handle or hold-fast for tiles, chisels, dc." 
—A communication.— Dated 17th May, 1860. 

This apparatus is composed of two metallic jaws, each tapered off at the 
outer surfaces, so that they take when together the form of a flattened 
cone, These jaws are suspended freely to a circular metallic collar, 
threaded on the outside, and fitting in a tapped socket. The arrangement 
is completed by a wooden or other handle in the length of which is drilled 
a circular hole, easily receiving a wire spring. The stalk of the file or other 
tool to be used being inserted between the metallic jaws, the latter are 
screwed up in the tappet socket (by means of the threaded collar to which 
they are suspended) till stopped by the pressure on their conical surfaces. 
The tool is thus securely fixed while its perpendicularity is maintained by 
the — lodged in the centre of the handle as above-mentioned.—Not pro- 

with, 


lon, “* Locks for safes, doors, &c." 


hinath 





1217. G. Davies, Serle-street, Lincoln's-inn-flelds, London, “‘ A system o 
chromato-topo-chrono-graphic charts, intended to facilifate the study of 
ae hustory and chronology.” —A ication.— Dated lith May, 

860. 


The object of this i tion is to facilitate the itting to memory of 
facts and dates of history, on the principles of intuition and math ics, 
by substituting mental logic for the mere effort of the memory, and the 
inventor believes that he has discovered a means of attaining this object 
by the union (in this system) of chronological and geographical intuition. — 

‘ot proceeded with, 

1226. W. Gerves, New Wharf-road, London, “ Saw mills."—Dated 17th 
May, 1860, 

For the purposes of this invention, in place of cutting boards, by a series 
of vertical saws, as in ordinary saw mills. the machinery is constructed and 
arranged in such manner that the saws are stretched in, and carried by, a 
horizontal sliding frame, which is caused to slide horizontally on a bed 
frame, and the w is caused to be moved transversely across such bed 
frame. The bed frame is constructed with two parallel guides, and the 
horizontal sliding saw frame is also formed with similar guides, In order 
to fix the saws in the horizontal sliding frame, it is preferred to construct 
each of the ends of that frame with two uprights, having between them an 
upright spindle in each case. The saws are each perforated with a hole at 
one end to fit on to the spindle at one end of the horizontal sliding saw 
frame. Each saw has also a slot through it for the passage of the other 
spindle which is fixed towards the other end of the horizontal sliding saw 
frame, the saws at such last mentioned end of the saw frame being stretched. 
As the saws are successively placed on the two aiatie there is a packing or 
filling piece on each of the spindles, such packing pieces being of a thick- 
ness corresponding with the thickness of the intended boards to be cut ; a 
bar is then placed on the upper parts of the upright spindles, and fastened 
down so as to press the several saws and packing pieces together. This bar 
also acts as a stretcher bar to the upright sides or plates, between which 
the ends of the saws are received, otion is communicated to the hori- 
zontal sliding saw frame by a steam engine or otier suitable power, and 
the wood is moved and guided on a suitable , arranged transversely of 
the bed frame on which the horizontal sliding saw frame slides. The wood 
may be moved to and past the saws by means of an endless chain or other- 
wise. By this arrangement it will be understood that the boards will lie 
horizontally in place of being vertical, by which (amongst other advantages) 
thin boards may be cut more conveniently than heretofore. 


1221. A. B, Ipporson, Shefield, Yorkshire, ‘* Vices."—A communication.— 
Dated lith May, 1860. 

This invention consists, First, in making the front jaw of the vice a fix- 
ture to the bench, and the back jaw the traveller, or vice versa, in manver 
as hereafter stated. A barrel or tube is forged solid to the front jaw, and 
turned parallel on the outer surface, and bored parallel on the inner surface. 
The back jaw is bored out and well titted over the outer surface of the tute. 
On the inner side of the tube a slot or groove is made to admit the nut or 
box which forms part of the travelling jaw, homey | adding much to its 
strength, firmness, and neatness, A screw passes through the barrel or 
tube, and the washers at each end are recessed into tie solid of the barrel, 
®0 that the whole of the working parts are quite protected from any filings 
or grit. The invention consists, Secondly, in the mode of fixing the vice to 
the bench. A bracket through which a vertical hole is bored is screwed to 
the bench; into this hole the shank of the vice is dropped, and by this 
means the vice can be fixed at any angle with the bench, and can be readily 
adjusted by a screw or otherwise. The screw working through a barrel or 
tuve of a similar construction to that before described, is equally applicable 
to screw wrenches, spanners, turning lathes, and other tools and machines. 


1234. 8. Davey, Hatton-garden, London, “ Fastenings for attaching buttons, 
studs, brooches, or other or ts and fastenings, to articles of dress, dc.” 
— Dated 1th May, 1860. 

In carrying out this invention the patentee affixes to the backs of buttons, 
studs, brooches, or other or or dress fastenings, two projections in the 
form of hooks, placed side by side, the points of the hooks being placed in oppo- 
site or nearly opposite directions, so that, by passing one of the hooks through 
one part of an article of dress, and the other hook through another part, the 
parts will be securely held together, and the button, stud, brooch, or other 
ornament, will not become liable to be detached theref: b ident, and 
when it is desired merely to connect — of dress or other articles together, 
according to this invention, he employs a fastening formed of two hooked- 
shaped instruments or ends, with the points of the hooks laced in opposite 
or nearly opposite directions, and the ends of the hooks may either be 

pointed to pierce the fabric, or of a blunt form to pass through eyelet holes 
ormed on the parts to be connected together. 


1235, J. Lexs, Birmingham, ‘ Swivels, hooks, and vings jor attaching and 
securing watches, chains, or jewellery.”—Dated 19th May, 1860, 

This invention consists in making swivels and rings with a lock or bolt 
fastening, actuated by a coiled wire or other suitable spring. ‘The swivel or 
ring is formed of tubular metal, the circuit of the bow part not being com- 
plete, and to fill up this void a small solid bolt is provided with the spring at 
its back, driving the bolt into the opposite part of the bow or ring; a nib 
or stud upon the heel of the bolt works in a slot above the spriug, and 
furnishes a means of opening the swivel or ring. When used as ear-rings, 
the end of the bow or ring must be provided with plates or pads to ease the 
pressure. A modification of the above may be formed by working the small 
bolt by means of a slot and bayonet catch, or by a screw ; or the end of the 
bolt upon which the spring presses may be attached to a rod or slender wire 
passing through the centre of the spring upwards through the neck of the 
swivel and into the loop, where it is secured by being rivetted over a collar 
on the inside of the tube, through which collar the rod or sleuder wire 
ae and provides for the proper retention of the spring in an upward 

irection, 


1256. A. V. Newton, Ciancery-lane, London, “ Liquid preparation of tobacco.” 
—Dated 1vth May, 1860. — v 

This invention relates to the manufacture of decoctions of tobacco for the 
destruction of parasitic animals, and the invention is carried into effect as 
follows :—Tobacco of any description—preference being given to that which 
is very strong—is placed in a still, and with a quantity of water sufficient to 
cover it ; heat or steam is applied, and the still is run until astrong solution 
of the tobacco is formed and has become concentrated by the evaporation of 
a portion of the water which is distilled over, carrying with it nicotine and 
volatile oils, which are condensed and afterwarus coll 1 b, itabl 
process. The contents of the still are now discharged, the liquid drawn off, 
and the residue pressed to extract ail the juice which is mixed with the 
solution, which is afterwards concentrated by evaporation, if necessary ; to 
this extract is added the nicotine and volatile oils which have been produced 
or separated by distillation, The prey jon thus ins all the active 
principles, volatile as weil as soluble, which can be obtained from the 
tobacco, and may be used without further preparation and transported at a 
comparatively small expense, $ 


1244. 8. Crompton and W. Ropenrtson, Manchester, “ Bo ising water 
passing through canals, when such water is used for drayying bouts, or 
otherwise.” —Dated 21st May, 1860, 

The nature of this inventiou is to restore a portion of the water passing 
the locks uf canals, or otherwise, from a lower to a higher level. For this 
purpose the inventors use pumping machiuvery, which is worked at each lock 
or overflow, the water thus raised at intervals being used as constant power 
to drag bvats, as described in the provisional specification of jetters patent, 
dated 30th December, 1859 (No. 2987), or for any other purpose where 
moderate power is requi There are two modes by which the power 
obtained by the water, thus restored from a higher to a iower level, may be 
utilised, one of these modes being by water wheel or turbine and wind- 
lass, aud the other by means of a flexible expanding pipe, passing between 
rollers attached to the boat to be dragged. ‘The udvantages of the present 
invention are, that the power obtained may be extended over a longer 
period, and can be more easily controlled, and the machinery employed may 
be placed in any convenient position without reference to the position of 
the locks; or tne water thus res may be used for canal purposes, 
































ae for increasing the traffic or economising the water.—Not proceeded 
wih, 
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1251. W. E. Newton, Chancery-lane, London, “* Winding clocks, &c.”—A com 
mi n.— Dated 2ist May, 1860. ba 
This invention has for its object improvements in the mode of and appa- 
ratus for winding clocks or other time-keepers in which a spring without 
chain or fusee is used as the actuating power of the mechanism of the 
clock. The invention further consists in connecting with the spring of the 
clock an arrangement of mechanism consisting principally of a fan or vane- 
wheel, mounted on a suitable axle, and deriving its motion from currents of 
air, By the rotation of this vane-wheel, on the axle of which is a toothed 
pinion, power may be applied to the spring of the clock or time-keeper, so 
as to wind it up, while at the same time the spring is giving motion to the 
mechanism of the clock. The vane-whcel or fan is enclosed Within a casing 
or pipe open at both ends, and so arranged that a draught or current of air 
may be made to pass through it, and thereby actuate the fan or vane-wheel. 


1252, A. HoLtann, Queen-street, Oxford-street, London, ‘* Construction of 
roller-blinds.”—Dated 2ist May, 1860. 

To secure the blind to its roller the inventor proposes to use steel or other 
metal clips, made from thin sheet metal cut to any suitable shape, and 
coiled to embrace the roller; the blind is first wound once or more times- 
round the roller, and the clips are then opened out and spring on to the 
roller, so as to embrace it at suitable distances apart ; ise pressure of the 
clips will then serve to retain the blinds securely iu position. When the 
blind thus attached is required to be removed for the purpose of washing 
the same, it is only necessary to open the clips and slip them off the roller, 
and the detachment of the blind from the roller will be effected.—Not pro- 
ceeded with, 

1253. G. Movuton, Manchester, “ Transferring to or tracing upon printing 
rollers or cylinders copies of designs or patterns intended to be etched or 
engraved thereon.” —Dated 22nd May, 1360. 

This invention consists in the manner of constructing, arranging, and 
combining, those parts of such machines which carry the diamonds or cutting 
points, the object thereof being to afford conveuient means for accurately 
and readily adjusting the diamonds or ae points in their respective 
working positions, a3 well as increased facilities for enabling them to operate 
over extended ranges or sections of roller surface. The means to which the 

tentee has recourse for these purposes are the use of curved or jointed 

Gres or arms for carrying the diamond, bolts, or holders, aud the applica- 

tion to the latter, or to the diamond bits, of screws, rack, and pinion, or 

eccentric adjustments. 

1254. J. W. Witsox, Buckingham-stret, Strand, and J. Warris, Gresham- 
street, London, ‘‘ Boxes or cases for containing and enclosing different 
articles, more especially during their transmission by post or other convey- 
ance." —Dated 22nd Muy, 1560. 

The material the patentees propose to make these boxes of may either be 
of wood, miliboard, cardboard, leather, or any other artificial compound, or 
of metal plates, or of any combination of these, the object to be attained 
being that they will, when not in use, fold up and occupy little space. In 
outline of figure they may be of almost a | regular form, but they prefer 
them either square, oblony, or hexagonal. Each box is composed of three 
distinct pieces ; one of these ay forms the sides or periphery of the case ; 
the other two constitute each an end of it. In the first-mentioned of these 
pieces, namely, the one fogming the sides or periphery of the box, and near 
to, and parallel with, the edges, they form on each side a longitudinal slot 
or groove, and transversely they form similar grooves, as many as there are 
sides of the figure. The end pieces are placed within the longitudinal 
grooves, and held by them, while the transverse grooves enable the sides to 
mnitre into each other when the box is closed or folded. To strengthen the 
end picces, hinges of canvass or other similar material may be affixed to 
them, and the other piece-a cover of paper, linen, leather, or other mate- 
rial—is affixed upon the outer face of the piece, forming the periphery, and 
un extension of this cover forms a lappet which, being made adhesive, 
doubles over when folded and holds the various faces together. They may 
be further secured, if necessary. 

1260. W. T. Suaw, Bunhill-row, London, ‘* Thaumatropes or phenakistoscopes.” 

* Dated 22nd May, 1860. 

This inventiou consists in the application of the principle of the stereo- 
scope to such instruments. Tho thaumatrope and the phenakistoscope, as 
is well known, give to objects shown by them an appearance of motion. By 
these improvements the patentee causes these objects to appear also in solid 
relief, as when seen in the ordinary stereoscope. He takes from a suitable 
object a number of photographic pictures, the pictures being taken in pairs 
having a stereoscopic relation the one to the other, as is well understood. 
Between the taking of each pair of pictures the object is caused to perform 
a portion of the movement which it is desired to represent, the first pair of 
pictures being taken at the commencing part of the movement, and each 
successive pair showing the same panve Br further progressed than the 
previous pair, until the last pair shows the object at a point just before it 
regains its first position, Having obtained these pictures he views them by 
means of a stereoscope, and by mechanism he causes the pairs of pictures to 
be changed rapidly, cach pair being submitted to the eyes in succession for 
a moment of time. When thus seen an appearance is obtained as of a solid 
body in motion, 

1262. J. Hickisson, Maria-street, Kingsland-road, Londoa, “‘ Apparatus for 
ascertaining the character of metals, particularly applicable to ihe detection 
of counterfeit coin.” —Dated 22nd May, 1860. 

This invention relates to the use of nitrate of silver, or nitrate of silver in 
connection with tartaric acid, as a means of ascertaining the character of 
metals, combined with an ever-pointed pencil or pen, or with both. The 
invention cannot be described without reference to the drawings. 


1263. J. Goupin, Glasgow, ‘* Furnaces.”—Dated 22nd May, 18060. 

Under one modification this invention consists in the introduction into 
the furnace of an air chamber composed of iron or other suitable metal, of 
brickwork, fire tiles, or glass, or other suitable material, or by means of 
pipes or ducts of any shape or form, whereby a hollow partitiou open tothe 
external atmosphere, and extending from the outer part of the furnace to a 
distance inside sufficient to iusure a proper distribution of air to the fuel, 
which is used on the principle of alternate firing. From this chamber the 
air is allowed to pass through openings in the sides, top, and end, next the 
grate bars, so as to be diffused in certain communicated portions into and 
over the fuel during its combustion. A stream of air is also introduced by 
means of openings of any suitable size or form, through the Vertical or 
horizontal doors, by which the fuel is supplied to the furnace, the quantity 
of air to be admitted under the grate bars being regulated by suitable 
means.—Not proceeded with. 

1264. J. Paton, Glasgow, “ Machinery or apparatus for winding, lifting, and 
boring Jor mining purposes.” — Dated 2-nd May, 1860. 

This invention relates to a combined arrang t of machinery or appa- 
ratus, whereby the several operations of winding, lifting, and boring, for 
mining purposes can be accomplished with economy, convenience, and 
superior effect. According to one modification of the machinery it consists 
of a framing composed of a pair of para'lel vertical standards, held together 
7 transverse tension rods. Upon a sole plate extending laterally from one 
of these standards is fitted the engine which gives motion to the winding, 
lifting, and boring apparatus. The piston red of the engine is connected 
in any convenient way to a horizontal shaft, which is carried in vedestal 
bearings arranged on the upper cross rails of the rail staudacds, Towards 
the opposite extremity of this shaft from the engine is keyed thereto a 
grooved frictional pinion, which gives motion to a frictional wheel keyed to 
# horizontal shaft arranged below the crank or first motion shaft.” This 
shaft has fitted to it a winding barrel, the rope or chain from which serves 
to raise or lower the rods of the boring apparatus, as well as the general 
winding and lilting work of the mine. The crank shaft also carries a 
second pinion near the extremity contiguous to the engine, and this pinion 
—which may be of the grooved frictional kind—gears with a corre sponding 
wheel arranged on a shaft parallel with the one hereinbefore described. 
This wheel has two segmental portions, extending from the rim to the 
central boss, cast solid, with the exception of a radial slot which is formed 
in each, and extends from the rim inwards to the boss, In each of these 
slots is fitted, by means of an adjustable nut and screw, a stud which 
carries on its inwardly projecting part an auti-friction roller. As the wheel 

rotates, these rollers alternately come in contact with the free end of 4 
lever, Which communicates a vertical reciprocatory movement to the boring 
apparatus, The other extremity of the lever is fast to a shaft which is 
carried in suitable bearings arranged on a framing of wood. ‘The shaft has 
also fast to it a second lever, to the outer end of which is attached the 
swivel carrying the boring apparatus, As the anti-iriction rollers come in 
contact successively with the end of the first lever, it is depressed, and the 
boring rods and tool are lifted to a corresponding extent, the amount of 
depression of the lever being regulated by the position of the anti-friction 
rollers in the radial slots of the wheel. And, in this way, more or less 
force in a vertical direction may be imparted to the boring instrument, 
according to the nature of the material or stratum on which it is operating. 
On the shaft carrying the wheel which actuates the lever of the boring 
apparatus is a winding drum or barrel to receive a rope or chain for raising 
and lowering the pump rods, and to afford the hecessary convenience for 
cleansing the pumps when necessary. 
as eee, Dudbridge, Gloucester, “ Driving belts."—Dated 22nd 
‘ay, lo 

The object of this invention is to prevent the slip so common when 
driving machinery by means of belts or bands, and thereby, among other 

vantages, to render belis applicable where hitherto they could not be 
beneficially applied. To this end the patentee proposes to form belts of a 
wedge shape in cross section, or with inclined or te elled sides but to an 
angle to fit Y-grooved pulleys. Thus, by the friction of the edges of the 
band pape the sides of the driving grooves, a firm hold will be main- 
tained, instead of the tension to which the band is brought and maintained 





being relied upon, as heretofore, to effect that object. 
1267. W. Cuissoiv, Dudbridge, Gloucester, *‘ Gearing wheels.”—Dated 22nd 


aan 1860, 
The object of this invention is to remove the liability of the teeth of cog 


wheels stripped off when subjected to heavy work, and also to pre- 
vent the noise, together with the rapid wear and tear to which ex 
ing is exposed under ordinary circumstances, owing mainly to the back 
lash of the cogs. To secure these advantages the inventor propoere to cast 
spur and other grein with plain or uncogged surfaces at the opposite ends 
of the teeth, and on a level with the pitch line of the teeth. Thus, support- 
ing a pair of spur wheels to be formed according to this invention, their 
teeth will gear her as usual, while the plain surfaces, with which each 
is provided, will roll the one against the other noiselessly, and, like the 
surfaces of pressing rollers, all slip being prevented by the gearing together 
of the teeth, which will appear as if standing up from an annular groove in 
which they are in part embedded, To cast wheels with sunken teeth, or 
rather with plain surfaces standing upon each side therefrom, a level with 
the pitch line, he fits loosely on to each side of the pattern wheel to be 
east a roller or disc, which will produce in the casting the desired lateral 
extension of plain surface on the wheel.—Not proceeded with. 

1270. T. Corr, Liverpool, ‘ Treatment and preparation of tobacco.”—Dated 

23rd May, 1860. 

In carrying out this invention the patentee presses shag tobacco after it 
is manufactured, and also shag smalls, or both of them mixed, by means of 
dies and sinkers, into small cakes of from 1 oz. to 16 oz. each in weight, 
whereby the air is excluded from the tobacco, and its flavour end keeping 

roperties thus improved. He also presses with dies and sinkers shag 
Topbced, shag smalls, cigar returns, or other scraps or fragments of tobacco, 
into small oblong or other shaped blocks of from 1 oz. up to 16 oz. each in 
weight, which he afterwards covers with tobacco leaves, and then presses 
them again so as to form a kind of cavendish tobacco. 
1273. P. E. Cuevauigr, Paris, “‘ Table stand for the support of glasses and 

other articles.” —Dated 23rd Muy, 1860. 
This invention cannot be described without reference to the drawings. 


1275. R. H. Counver, Alpha-road, Regent's Park, London, ‘* Manufacture 
of tubes and other vessels and other articles." —Dated 23rd May, 1860. 
This invention relates to the employment of, and to the modes or 
methods of using, fibrous and other materials of short length or staple, in 
bination with bit , bitumi I ls or mastics, for the 
purpose of forming tubes and other vessels and other articles by more 
direct and simple means than heretofore employed. The patentee prefers 
to employ for the purpose of forming a mass of suitable material for the 
purpose of moulding, rolling, or otherwise forming therefrom the articles 
required, either straw or other vegetable fibre prepared according to the 
processes patented by him on the 29th February, 1860, and the 28th March, 
1860, respectively, and after the fibrous material intended to be used has 
been properly prepared or treated, he immerses a suitable quantity thereof 
in the cauldron containing the bitumen or bituminous composition, and 
properly mixes and incorporates it therewith at a suitable temperature. 
He takes composition thus formed by the combination of any of these 
materials, and he employs it either in sheets which have been rolled out 
under suitable pressure during the process of making up into form, or he 
passes the mass into suitable moulds, or into and through suitable dies ; or 
where forms, cases, or shapes have been previously prepared, he forces into 
or between them, or between their parts, the bituminous pulp or fibre com- 
position with considerable force. 
1276. C. F. ATKINSON, Sheffield, ‘‘ Manufacture of chains.” — Dated 23rd 
May, 1969. 

This invention is designed for the purpose of producing or forming the 
links of chains or chain cables without welding or rivetting them, and is 
more particularly applicable to the manufacture of chains of steel. The 
improvement consists in casting the links in the ordinary manner of 
casting in a ‘‘ top and bottom box,” one link being in a horigontal, and the 
next in a vertical position, and having a ‘‘ core” suitably arranged between 
the links, so that each link is a separate and distinct casting, but linked 
within each other in the mould, The links may be cast in any convenient 
number, and the lengths joined together by casting one link round the two 
end links or limits of two lengths or portions, and thus forming chains 
without welding.—Not proceeded with. : 

1277. J. SummerscaLes and J Saar, Keighley, “‘ Wash*ng, wringing, 
mangling, squeezing, and crushing machines.”—Dated 23rd May, 1860. 

The First part of this invention relates to an improvement in the dash 
wheel beater or other machine for washing clothes, potatoes, roots, rags, 
and other substances, and consists in the use of reversible brushes, the back 
ef the said brushes being perforated or grooved, or formed of turned wood 
spindles, so that, by reversing the brushes, either the boards or brushes may 
be used at pleasure without using extra boards or brushes, The Second 
part of the invention relates to an oscillating motion for washing machines, 
and consists in the employment of a rack and pimon or a mangle-wheel 
motion for that purpose, the said mangle-wheel being made into both a 
stud and a spur-wheel, by which means the machine may be made to 
oscillate a portion of a revolution or a complete revolution at pleasure, The 
Third part of the invention relates to the wringing and mangling machine, 
and consists in the application of one spiral spring only, which is direct in 
its action, and keeps the rollers perfectly parallel when the regulator is 
moved. The Fourth part of the invention relates to the wringing and 
mangling machine, and is also applicable to squeezing and crushing 
machines for paper, bones, or other substance + where extraordinary 
pressure and weight are required, and consists in the addition to the last 
abovenamed arrangement of a system of levers and weights, acting 
simultaneously and in combination therewith, and hearing upon the axis of 
the upper squeezing or crushing roller.—Not proceeded with, 
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Puospnorus 1x THE Air.—The Academy of Sciences has re- 
ceived a curious communication from M. Barral, showing that there 
exists a certain quantity of phosphorus in the atmosphere. In 
order to ascertain its existence and its quantity, M. Barral has, in 
the space of five years, evaporated an aggregate quantity of 
1,295 litres of water collected at Paris, and 390 litres collected in 
the country. The total weight of ail the residues of evaporation 
thus obtained was, in the first case, 29} grammes, and in the second, 
3 grammes. From these results it appears that in Paris rain-water 
collects 23 milligrammes, or about a quarter of a grain of atmo- 
spheric impurities per litre, while in the country the proportion is 
no more than 8 milligrammes per litre at the utmost. We need not, 
therefore, be surprised at the beneficial influence which the country 
air exercises on the general health, Lut to return to our subject. 
The extreme delicacy of M. Barral’s experiments for the purpose of 
discovering the existence of phosphorus in the residues above alluded 
to, may be easily conceived on considering the very small quantity 
of matter he had to operate upon, and the infinitely smaller quantity 
of phosphorus he could reasonably expect to find; which turned out 
to c no more than from five to the nine-hundredth part of a milli- 


* gramme, which is itself little more than the three-thousandth parts 


of agrain troy! Yet this minute quantity is sutlicient to enrich 
arable land by an annual proportion of 400 grammes of phosphoric 
acid per hectare, through the fall of rain-water. But since, accord- 
ing to M. Boussingault’s experiments, a hectolitre of wheat drains 
the soil of one kilogramme of phosphoric acid, it appears that the 
quantity furnished by rain-water is not more than the twentieth 
reed of what is requisite to obtain the ordinary crop of eight hecto- 
itres per hectare; the remainder must therefore be supplied by 
manure. 

AcapvEMY oF Sciencres.—At the last sitting M. Elie de Beau- 
mont, one of the perpetual secretaries, announced the death, on the 
3rd _inst., of M. Durocher, one of the members of the section of 
geology and mineralogy.—The indefatigable M. Delaunay read 
another note on his dispute with M. Leverrier, who, it will be 
remembered, had at the last sitting declared his intention of break- 
ing off the discussion. Which of the two distinguished members 
may-be in the right it is hard to say, since they are both astronomers 
of the highest merit ; certain it is that the wiser of the two musi be 
he who is the first to withdraw from a field where there are no 
laurels to reap on either side, We, therefore, incline towards M. 
Leverrier, who, at the end of the sitting, sent in a note to the presi- 
dent to the eflect that, having been informed that during his 
absence M. Delaunay bad read another resolution, he should lave 
nothing more to say in the matter.—M. Gaudray sent in a new 
communication on his geological excavations in Greece, in which he 
announced the discovery of two new genera of mammilferous 
animals. The first of these is represeuted by .a jaw-bone, which 
contains a canine tooth of the cat species, the last molar, and an 
incisor like those of a dog, and the remaining teeth similar to those 
of abear. M. Gaudry proposes to call this new genus melarctos, to 
denote that it ought to be placed after the bear, Lhe second animal 
belongs to the Pachydermata, and is not far removed from the Palwo- 
therium and the Patoplotherium; its size, judging from its jaws, must 
have been that of a small pig. M. Gaudry calls it Lepiodon, because, 
in proportion to their length, its teeth were very slender.—Dr. 
Guggenbuebl sent in a paper on the establisiment of the Abenuberg, 
in the Bernese Oberland, near Interlaken, wheve idiots and crétins 
are received. The author shows that cretinism is an affection of 
the cerobro-spinal system, consisting of various serious pathological 
conditions causing a slow and irregular development of the body. 





An American Line or Streamers To Curxa.—A proposition 
is made for establishing a line of ocean steamers between Fran- 
cisco and China in connection with the existing line from the former 
port to New York. Some of the arguments urged in support of the 
proposed line are of general interest :—'‘ We have some 600 whaling 
ships in the Pacific, cut off from other communication than by 
sailing ships, with this country. We have also a large fleet of ships 
engaged in the guano and other freighting basiness there, that are 
also much to be helped by a steamer mail communication as here 
proposed. All the Western railroads now point towards the Pacific, 
evidently expecting good from developments there. The great rail- 
road across the continent to the Pacitic is one of those events that is 
sure ere long to be seen in operation. All these things call for 
steamers across the Pacitic to China, by which we should make a bid 
for a good slice of the trade and commerce of that great Eastern 
world, which is now, for want of any other quick communication, 
sent over the Isthmus of Suez. The Brazilian Minister in Peru, to 
communicate with his government, has to send his letters to London, 
and from thence they are sent by steam to Rio. Are not we Ameri- 
cans doing a thing quite as absurd in (as now) sending our corre- 
spondence, and getting our intelligence from China through London? 
With first-class steamers from San Francisco, the passage may be 
made over to Shanghae in from twenty to twenty-five days. The 
commerce of the Pacific is one of the greatest interest to a nation. 
Australia and Japan have but begun to be open to our enterprise. 
Chinais increasing her intercourse with Australia and ‘America. 
That intercourse is now large with San Francisco, and would be 
much increaved with steam communication. At the present moment 
flour, provisions, &c., are being sent from San Francisco to China, 
and that port is the natural one to supply such things to China, 
Australia, Peru, Japan, &c., in the future. Australia formerly 
looked to Chili for flour, now they only look to San Francisco. 
With a line of steamers from Panama to Australia, and this line of 
steamers from San Francisco to China, we could make the commerce 
of this country take such strides ahead as would astonish those who 
have not thought upon the subject. Most of the gold of the world now 
being produced is found on this continent and in Australia; and all the 
silver, nearly, is found on this continent. With these lines of 
steamers we could make this country, ere long, the seat of the ex- 
changes of the world; for all the gold of Australia would come here 
to us, instead of going, as now, a voyage of some 100 days by sailing 
ship to England. 

Disc Wurei..—Last week an experiment of a novel mode of 
Pa in steam navigation was made in a trip from Blackwall 
to Erith. The paddle-wheel and screw have hitherto been the means 
employed for bag | steam power in navigation, but Mr. James 
Jones Aston, of the Middle Temple, has taken out a patent for pro- 
pelling steamships by a very different contrivance. <A priori, the 
arrangement invented by Mr. Aston is the very last that would 
suggest itself to an observer, and the inventor himself candidly 
admits that both practical men and men of science ridiculed his 
idea when first propounded. The steam-tvg Saucy Jack—by no 
means a favourable boat for the success of the experiment—was 
propelled down the river at arate of six knofs an hour by the agency 
of a disc wheel, and with a far less expenditure of coal than if either 

addles or screw had been used. ‘The earliest objection to the 
ocomotive was that it would not “bite” the rail, but the experi- 
ment soon proved the objection to be worthless. It is still more 
difficult to conceive what hold a thin metal or wooden plate, not 
striking the water horizontally or obliquely, but cutting into it 
edgewise, like a knife, can have of the water. The diameter of the 
disc used in the experiment was 14 ft., with about 2 ft. in the 
water. The thickness of the plate was only three-eighths of an inch, 
and it is asserted that the thinner the plate the greater the power. 
The engines of the tug were 30-in., with a stroke of 42. The greatest 
number of rev-lutions made was 47. In the trip down the river 
the pressure in the boilers was 6 lb., and coming up 4 Ib., the speed 
attained being about 6 knots. With the paddles the tug used to 
make about 8 knots, but the expenditure of fuel was about 40 per 
cent. in favour of the disc. The conditions under which the trial 
was made were unfavourable to the experiment. She was not so 
readily started or so speedily stopped as the ordinary steamboats, 
but, perhaps, these disadvantages may disappear under more favour- 
able circumstances. ‘The disc may be constructed of metal or wood, 
or of both in combination, and several discs may be used on the 
same shaft, at convenient distances apart. There were five plates 
on each side in this experiment. The advantages of the disc, as 
enumerated by the inventor, are the following :—1. It is less likely 
to be disabled in a storm or battle, and is therefore a safer propeller. 
2. There are no paddles or blades to agitate the water, and the boat 
is free from vibration. 3. All the action of the propeller is in the 
direction in which the boat travels, and the motive power being 
more perfectly utilised, a much greater rate of speed may be attained 
than has hitherto been deemed practicable. 4. Its action is per- 
petual, and not intermittent. 5. There is no backwater, or loss of 
power on that account. 6. It is much less affected by wind and tide. 
¢. It is the only propeller well suited for canals and shallow rivers. 
8. It may be used for small boats and other craft. 9. It may be 
worked with lower power, and at great saving of fuel. 10. It is of 
more simple construction, less costly, less liable te injury, and causes 
less wear and tear of the boat.—Society of Arts Journal, 

New P ioven.—A correspondent of a Cambridge paper gives 
some interesting details of a trial of a new plough for deep culti- 
vation, just brought out by the Messrs. Howard, of Bedford. The 
trial took place upon Mr. A. 8. Ruston’s land in Normoor, near the 
Chatteris Docks. The amateur reporter, who writes very intelli- 
gently, says:—‘‘ The land upon which these trials were made 
possesses a peaty subsoil, part of which had been removed in former 
years for fuel. The mode of operation was very simple. A man 
with a pair of horses and a common plough went first, running the 
soil to the depth of from 2 to5in.; the deep plough followed, drawn 
by six horses, and carrying a furrow from 12 in. to 14in. deep, making 
a total depth of 18in. Another experiment was also made, the 
common plough going first as before, and the deep plough following 
drawn by ten horses, with a furrow from 18 in. to 2U in. deep, making 
altogether a depth of from 22 in. to 24 in. ; asingle furrow during the 
preliminary trial was ploughed even 4 in. deeper than this. Persons 
not possessing a knowledge of our fen soils would scarcely conceive 
that such an extraordinary depth could be attained; but it was 
done, and successfully too, and without overtaxing the strength of 
the horses. Indeed, the ease with which the plough was held, and 
the steadiness with which the horses walked off with it, and the 
manner in which the furrows were so completely inverted, excited 
great surprise, and elicited general approval. When ploughing 18 in. 
deep, we more than once saw the plough run 20 yards and upwards 
without being held at all; and when in the deep work, it was not 
more trouble to hold than an ordinary plough. The plough is a 
heavy implement, being very strong, and made entirely of wrought 
iron, Some of the *“lookers on” expressed an opinion that because 
it was heavy itself it must necessarily draw hard, but this does not 
follow, and the walk of the horses at the trial clearly testified the 
incorrectness of the notion, But weLelieve Mr. Ruston intends very 
shortly to make further trials with it, and to test its resistance by a 
dynamometer, that fact instead of conjecture may guide us in our 
estimate of its merils. We conceive, in some of our fen districts, 
this plough might be almost used for ‘claying’ the land, as in 
several instances it ploughe { up from 6 in. to 8 in. of clay, when work- 
ing at the greater depth. We haveno doubt but ultimately it will be 
brought into general use. Messrs. Howard have already succeeded 
in making the best plough for ordinary use on the fen jands which 
we possess, and will doubtless soon be equally successful with a 
plough for deep cultivation. Prebably they may find it expedient 
io make a plough semewhat lighter than the one just submitted for 
trial, one adapted for work from 14 in. to 2U in. deep, aud they will 
find a sale for such, we verily believe. Sooner or later, however, these 
ponderous implements must be propelled by steam. A good harvest 
or two will put our farmers into beiter spirits, and, what is still more 





important, into the possession of more mouey, and then we shall 


| doubtless soon bave steam cultivation in the fens as well as else- 


ere.” 
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THE IRON, COAL, AND GENERAL | TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tae IRon TRADE AND THE Amentcan Apvices: Jncreased Dulness—A LocaL 
Farture—Sueers at a Discount — Pic-Inon Trape—Messrs. G. H. 
Hicxman’s Fauwure: Their Transactions with Messrs. Barber, of Liverpool 
—Ma. Banx’s Arrams—InonmasTens Finep: One £100: Open Shafis— 
Coat anp Inonstone Tpapss — GENESAL MasvuracTuninc TRaDES — 
Favre or Sourn American Mrencnants—Tue Distress aT COVENTRY : 
An Appeal to our Readers—ImrnoveD TRADE IN AUSTRALIA — IMMENSE 
Butiion Sare—Bettows Currine: Five Years’ Penal Servitude—Deatu 
in aN IRONWORKS FROM CBINOLLYS, 


Tus week’s United States advices being no improvement on those 
which immediately preceded them, and the panes state of our 
relations with China still a matter of doubt, the iron trade is in no 
better condition now than at the time of our last report. On the 
contrary, orders have suffered a slight decline, and the reports are 
consequently proportionately cheerless. The position which we took 
up a fortnight ago seems now to be generally occupied, and it is 
admitted that affairs will be a much longer time in righting them- 
selves than was at first thought. The rate of exchange continued 
at 104 to 105, some few transactions taking place at the latter price. 
The absence of any further upward movement seemed due chiefly to 


the total stagnation of basiness, which was now the chief feature in | 


every part of the country. ‘The accounts by the previous mail stated 
that the banks had carried out their resolution to purchase £000,000 
of English bills only to the extent of £40,000, and it is not men- 
tioned if they have since made any further purchases. About ten or 
twelve days would yet have to pass before the first parcel of 
gold from England would arrive out. Meanwhile _ news 
had been received of the advance of our rate of discount 
to 6 per cent., but not of the arrangement between the banks 
of England and France, by which the ditliculties of the latter 
were suddenly removed. ‘The belief that we were to undergo a 
terrible crisis was therefore still entertained, and even the most 
moderate persons felt convinced that the Bank of England would 
almost forthwith be compelled to advance its rate to 8 or 10 per 
cent. These circumstances, coupled with the fact that the secession 
movement still continued rampant, will account for an increase o 
heaviness in the stock and money markets. ‘The banks continued to 
gain specie, and maintained a liberal course to their regular 
customers, but in the open market the lowest charge for discount 
was 1 per cent. per month, The President’s message, so far from 
causing any rally, had been followed by a slight further declive in 
prices, New York Central Stock being last quoted 75, Illinois Central 
565, and Erie 28}. Breadstutis continued to come forward from the 
West; the freight engaged, and for which bills had been drawn on 
New York, being sutiicient to occupy the carrying power of the rail- 
ways for nearly a month to come, but few new orders were being 
dispatched, and hence the shipments to England, and consequently 
the supply of bills on this country, would in the course of a few 
weeks be pruportionately lessened. ‘The same was the case wit! re- 
gard to cotton. From New Orleans the latest telegram announced that 
all mercantile affairs had come toa dead lock, and that draughts on New 
York, even at sight, were unsaleable. Hence it was thought that 
the banks of that city, which were at first expected to hold out, 
would be obliged to follow those of all the other Southern States in 
suspending specie payments. From the excitable character of the 
people, however, a sudden change might occur at any moment which 
would overturn all calculations. ‘The worst intluence against a 
favourable change consisted probably in the too eager inanifestation 
on the part of the North of a desire for peace, and a readiness to 
purchase it by compromise. So long as this continues the South will 
be likely to keep high ground. South Carolina had called a con- 
vention, which was to meet on the 17th of December, and the belief 
was that she would go out of the Union three days after that date. 
The sufferings among all classes in the Slave States from the 
stringency of their money-markets and the depreciation of property 
were becoming sufficiently serious to lead to a hope that a more 
moderate tone might soon be adopted. Moreover, it was reported 
from several districts that the planters were beginning to feel great 
uneasiness regarding the fidelity of their slaves. There thus being 
room for fear that yesterday South Carolina may have actually 
gone out of the Union, the few members on "Change in Birmingham 
were almost involuntarily led to continue the * croaking” which 
was predominant in this town the day before. The stoppage of 
Messrs. Dodge and Giandonati, of St. Paul’s-churchyard, was 
regarded as the first of a number—small we trust —of other similar 
disasters which it was feared might follow—all traceable to the same 
cause—the crisis and stagnationin the States. ‘he gloomine:s was not, 
as may be imagined, relieved by the announcement on that day that 
a petition under the Private Arrangement Clauses’ Act had been tiled 
in the Birmingham Court by Messrs. Chapman and Granger, of the 
Britannia Ironworks, Oldbury. The stoppage has been occasioned 
by serious losses sustained through Messrs. Cross and Son, and by 
the failure of several other parties. The liabilities, it is said, are not 
“large ;” probably the parties interested will form their own 
estimate of the meaning of this phrase. At the present time 
accounts, which at one time would be deemed comparatively insigni- 
ficant, are now unfortunately looked upon as large. We still hear of 
American orders being countermanded. ‘The Liverpool merchants 
and brokers entertain views of a more serious character in regard to 
the States than they did last week, and strongly discouutenauce the 
completing of orders even upon speculation. More gold will be 
required on the other side of the Atlantic than was at first said. 
The Americans themselves are fully irapre-sed with the gravity of the 
position in which commerce is now found in that country. Only a 
few days ago an American merchant, who had just arrived in this 
district from the States, remarked that they should require at least 
two millions sterling; and it is significant that almost every steamer 
that has left our shores since the condition of affairs in America 
became known here has taken out far more specie than it had 
been confidently alieged she would carry. Still we must not look 
upon the future of that market as soon to be an entire blank. As we 
observed in a previous letter, the difliculties, being traceable to poli- 
tical differences may, under ordinary circumstances, be regarded as 
likely to prove of a very temporary character, always supposing that 
separation should not be resorted to; and the Washington Corre- 
spondent of the Morning Chronicle, whilst saying that all land and 
buildings in that capital have fallen 50 per cent., contidently asserts 
that there will be no secessiou, but that in six months the Southerners 
will be firmer and faster friends to the Northern states than ever they 
were. We earnestly trust that they may be. At the same time we 
cannot close our eyes to the fact that “ what we see in America at 
this moment (as the Editor of the Newcastle Daily Express remarks) 
seems little but a modern rehabiliment of the passions and disputes 
of the Roman republic a hundred years before the Christian era, 
especially when we observe how the social war was followed by a 
war with the slaves. Let asocial war similarly spring from the 
present American complication, and no man can doubt that it would 
similarly be followed by a servile outbreak.” The description of iron 
which now suffers most by the depression continues to be thin sheets, 
which, to us, is an indicati.n of slackness in many of the hardware 
branches.—Pigs are still unsaleable, notwithstanding the lateness of 
the quarter.—/n re G. H. and A. Hickman, Bilston, ironmasters : a 
meeting for the last examination of the bankrupts, at which Mr. Mot- 
teram, instructed by Mr. Robinson and Mr. Bolton, of Wolverhampton, 
appeared for the assignees—Mr. Knight, for the bankrupts—was held 
in the Birmingham court on Friday. The first witness examined by 
Mr. Motteram was Mr. Joho Heath Barber, of Liverpool, who siated 
that he became a bankrupt in September last, about ten days pre- 
viqus to the failure of Messrs. Hickman. He was an iron merchant, 
and had extensive dealings with the baukrupts. They sent him 
iron weekly, and he sent them acceptances ; but the latter were in 
excess of the former, and when he tailed there were £5,0uu worth of 
his paper in circulation through the bankrupts. ‘The bankrupts were 


- 


not working with regularity.—William Woolley examined: Is a 
boiler-maker, and had been employed by the bankrupts to repair 
their works. He bought iron from them, and owed them about £200, 
for which he gave them bills which he could not take up. The bank- 
rupts renewed them, and he from fear was induced to lend them his 
name to bills on severol occasions. He signed blank acceptances 
without amount, date, or time of soaturity being stated on the bills, 
and his liabilities on them »mounted io about £3,500, which caused 
him to become a bankrupt.—‘s‘he Commissioner: This is the man who 
came before me the other da) ?—Mr. Motteram: Yes.—George Hick- 
man examined: In the year 1856 he and his partners called their 
creditors together, and submitted a statement of accounts showing 
that they owed in all £116,000, with assets valued at £36,000. They 
offered 7s. 6d. in the pound, but the creditors required 1s., and he 
consented to tax their fu'ure exertions to pay the required dividend 
by instalments, and they mainly discharged the 10s. except £4,182 
due to the Dudley and West Bromwich Bauk. That was the only 
exception to the payment.—The Commissioner: It would have been 
better for them had they been bankrupted.—Bankrupt : In September 
last we called our creditors together again at Dee's Hotel, and laid 
our affairs before them. We owed £78,000, and our assets were 
£45,000; valued Smith’s colliery at £3,680. All the valuations of 
the properties were taken by the bank.—The bankrupt was then 
closely examined relative to the valuations which he had made of 
the various properties, with a view of showing what Mr. Motteram 
termed the illusory calculations which the bankrupts had made of 
their properties; but that portion of the evidence being one of 
estimate, is comparatively of little public interest. The bankrupt 
admitted the properties bad not realised their worth, but said he 
attributed the = to the breaking up of the concern. He also com- 
plained that a great quantity of property had been stolen from their 
various works since the failure, and regretted the loss the Bank and 
creditors had sustained by the works not having been carried on. 
fhe bankrupt was then examined relative to a transfer of some 
boats to the Birmingham Bauking Company, worth about £2,000. 
He said he had given the boats over to Mr. Smith seven days before 
his failure, and it was his belief that the Dudley and West Bromwich 
Bauk were induced to send them into court in consequence of their 
having given the boats to the other bauk. They gave the security 
knowing that if they did not do so the accommodation they were 
receiving from day to day from the Birmingham Bank would be 
stopped. ‘The Dudley and West Bromwich Bank would not dis- 
count a bill fur them at the time. There were about £3,000 unac- 
cepted bills of theirs in the Birmingham Bank, aud Mr, Beaumont 
required security.—In reply to the commissioner, the bankrupt said 
the accepted bills were bills paid to the bank for iron which was 
going from them to their customers, or might have been delivered. 
He was bound to admit that be did tell the bank the iron had been 
delivered, and so far led the managers astray; the bills were not 
accepted which were in the bank by their customers. It was cus- 
tomary sometimes to deposit such unaccepted bills as security. —Mr. 
Knight briefly reexamined the bankrupt, and Mr. Motteram 
having intimated that he did not intend to oppose the bankrupts 
passing, but reserve his opposition for the certificate meeting, his 
Honour allowed the bankrupts to pass.—Jn re Giles, ironmaster.— 
By mutual consent the proceedings in this case were adjourned to 
the 22nd of January.—The second sitting in re W. Banks, iron- 
master, Ettingshall, was held on Monday, for the contirmation of 
the proposal made at the first sitting, which was that the whole of 
the petitioner’s property should be assigned to trustees for the 
benefit of his creditors. There was no opposition. The proposal 
was contirmed, the deed signed, and the certilicate granted. 
The time for the holding of the first meeting under the private 
arrangement petition of Mr. 8. H. Blackwell has been postponed 
until the third week in January. 

At the Stoke-upon-Trent police court, on Friday, Mr. Joseph Bull, 
proprietor of the Ravensdale Lronworks, Tunstall, was charged with 
committing a fraud on the North Statlordshire Railway company by 
makisg a false declaration of iron consigned to the Company for con- 
veyance to Manchester. Mr. Keary appeared for the company, Mr, 


Udall for the defendant. Qa the 3ist of May last the de- 
fendant delivered at the Tunstall “siding,” for conveyance 
to Manchester, ten trucks of iron, with which was de- 


livered a forwarding note, which described the iron as “ua- 
damageable.” ‘lhe company usually divided the iron consigned 
to them into two classes, called “damageable” and “un- 
damageable ;” the carriage for the former being 83. 4d. per ton, 
and of the latter 5s. per ton. Of the ten trucks in question, three 
were laden with iron of the class considered “ damageable,” al- 
though the whole were described as “undamageable.” For some 
reason not transpired, the iron was detained at Stoke several days, 
and when it arrived at Manchester it was found to be so injured as 
to be almost useless. In consequence, the defendant wrote to the 
company claiming £162 as compensation for the injury done, and 
had since brought an action for the amount. ‘This had led to the 
present proceedings. 1t was insisted by the prosecution that Mr, 
Bull was perfectly aware of the two rates of charges for the carriage 
of iron, and had paid both rates. The defence to the action was, 
First, that the defendant had complied with the clause of the Act 
which required only that the correct weigit of the irou should be 
given; and, Secondly, that there was not'!).: in the Act which 
entitled the company to charge a higher rate for one description of 
iron than for another. Mr. R. Heath, ironmaster, Biddulph, stated 
that he was in the habit of sending small sizes of iron from dSilver- 
dale to Manchester for the carriage of which he only paid ds. 10d. 
per ton. ‘he; diflerence in rates, and the distinction of damageable 
and undamageable iron, were quite new to him. ‘The bench were of 








often prevented from sending their iron, in consequence of the men 


opinion that the charge against Sir. Bull had been fully proved, and 
fined him £100. . ad 

In Wolverhampton, on Wednesday last, Mr. ‘Thomas Morris, iron 
and coal master, of Tipton, was fined £6 and costs for having aa 
old coal-pit shaft insutliciently fenced. Some days before, a boy had 
been killed by falling down the shaft. 

There is a continued vriskness in the coal trade, and prices remain 
firm. ‘The demand by rail and water, as well as by hand, keeps the 
various pits in the district fully at work, and colliers and stone- 
getters may, if they chose, do fuil work; but many of them, us is 
generally known, make it a rule to play at the beginning of the 
week, The demand for ironstone also continues brisk. White iron- 
stone and gabbin, the yield of the district, are realising from 15s. to 
17s. per ton, according to quality. The labour market west of 
Dudley is buoyant, but we cannot report so favourably of its state 
on the east side, in consequence of the recent failures. ! : 

In relation to the general manufacturing trades ia the West Mid- 
lands, their state may be inferred trom the fact that, in Birmingham 
for instance for the last ten days or a fortnight, many manufacturers 
who could afford to make up goods tor stock have been doing sv in 
the expectation of a good and early spring trade, of which it must 
be confessed that there is a good prospect, which has been much 
brightened by the unexpected rumour of the cuaclusivn of the peace 
with China. Manufacturers who are not in a position to have goods 
made up to lay on their shelves (and there are many branches in 
which that “proceeding is not very practicable) were all last week 
very badly ott for orders, their workpeople not making more wages 
than the earnings of three or four days. The orders recently in 
from the factors’ travellers are now very trifling, and by this time 
they will have all but ceased. There is, however, a fair sprinkling 
in hand to be given out early in the next quarter. In Wolverhamp- 
ton the depression has been less considerable that it bas at Bir- 
mingham, and some of the neighbouring towns; but even here 
it is generally admitted that trade is extremely quiet; that in 
fact that sort of thing is more wide spread this year than it 
has been since 1857. ‘ihe high price of provisions has no doubt 
operated very much to check, and indeed to depress the home 
trade, because coincident with it has been a sort of stagnation 
in the foreign trade in every department, unexpectedly so with 
America, the consequence of this has been that the earnings of the 
artisan class have been curtailed at a time when their ordinary ex- 
penditure was heavier than usual, so that their means of purchasing 


tailed, and of necessity postponed to a more auspicious season. To 

this circumstance must be attributed to some extent the languor 

which has characterised the home trade for the last two months. 

The quietude so all-prevailing is such as to leave nothing for remark 

in reference to the state of particular branches. The tin plate 

workers are doing a moderate trade, helped by some Government 

contracts, which are not yet completed. ‘The machinists are rather 

busy; the same may be said with reference to all who are in any 

way engaged in the manufacture of rolling stock. These atid one or 
two other instances are all in which it can be said that trade is upto 
the average. The Birmingham brassfounders and gasfitters have 
been doing a steady trade, and braziery wares have been in fair 
demand. The jewellers’ factors are doing next to nothing, and as 
that branch employs an i ber of p in the hardware 
line, any slackness in connection with it soon becomes a matter 
of serious concern. The electro-platers have also been doing less 
than usual just on the eve of Christmas. The manufacturing trades 
of the district surrounding Birmingham and Wolverhampton are in 
much the same condition as last reported. We may note, however, 
that at Redditch there are very large orders in, and that the needle 
trade generally is vastly increasing in that district. 

In May, 1859, Messrs. Cha:les Villatte and Co., South American 
merchants, of Birmingham, called their creditors together, and 5s, 
in the pound was obtained under the inspection, the remaining 15s. 
was to be paid by bills, accepted by Charles Villatte and Co., and 
guaranteed by John Villatte and Sons, of Buenos Ayres. The first 
of these “instalment bills” has been returned this week. Five 
shillings more only is expected to be realised. 

The Coventry distress continues, but great and laudable efforts are 
being made to afford temporary relief. Meetings have been held in 
both Birmingham and Manchester, and Leamington and elsewhere, 
and, better than all, our powerful daily contemporary has given the 
distressed weavers a leading article, which appeared in.that paper of 
Wednesday. It thus concludes :;— Those of our readers who wish 
to celebrate the coming season as it ought to be celebrated, and who 
are often only too glad to have their attention called to a suitable 
object, will not require more from us, but will at once send what 
they can afford, with the compliments of the season, to the starvin 
ribbon and silk weavers of Coventry and that neighbourhood.” Wi 
- own readers permit us to second this appeal to them in parti- 
cular, 

The Australian advices are more favourable. We read—“ After 
so lengthened a period of uninterrupted dulness and commercial 
proennee it is a matter of considerable satisfaction to be able at 

ust Lo report some improvement, although it may be only of a very 
limited character. The spring trade generally brings with it an 
active and lively trade, and is considered the best season of the 
year; but this season has been more than usually busy, and orders 
from the country have arrived very freely at Melbourne during the 
whole month, Although there has been an unusual amount of 
business there is no improvement in prices, nor is there likely to be 
whilst the enormous shipments constantly advised continue. ' There 
is, in spite of this continued influx of goods, a desire, almost 
amounting toa mania, to import. Not only the middle class of traders 
import nearly all their own stocks, but the shopkeepers and country 
traders must also do the same, so that the legitimate business of the 

merchant is seriously encroached upon, and is gradually attaining a 
perfectly retail character.” 

_ Messrs. Thomas Perry and Son, of Highfield Works, Bilston, have 
just completed a leviathan fire and thief-proof safe, the particulars 
of which may be interesting to our readers. This immense specimen 
of our local manufactures is intended: for a treasury to contain the 
bullion of a foreiga bank. The dimensions are 14 ft. by 12 ft. by 
7 ft. high, and the whole is constructed entirely of wrought-iron, 
The walls, ceiling, and floor are composed of several thicknesses of 
plate-iron, forming chambers filled with fire-proof steam generating 
composition, tive inches in thickness, the ceiling being supported by 
strong wrought-iron girders. The entrance is commanded by a 
massive fire and thief-proof door, hung on steel centres and secured 
by fourteen brass bolts. After opening this main door a pair of 
doors of equal sirength, secured by twenty brass bolts, oppose them- 
selves. ‘The locks on these doors are of a most ingenious descrip- 
tion, and cannot be opeued otherwise than by the proper owner of 
the keys, for even should these keys fall into the wrong hands they 
would be perfectly useless in any attempt to gain access. They are 
also so guarded with steel that no implements can affect them. The 
interior is fitted with tiers of iron shelves, supported by handsome 
stands and brackets. Although so huge a mass requires to be con- 
structed 80 that it can be taken to pieces for shipment, the connec- 
tivns are so arranged internally that the exterior presents a perfectly 
even surface. The weight, we believe, is about twenty tons. This 
is the second important piece of work of this nature constructed by 
this tirm during the preseat year. 

_At the Worcestershire Winter Assizes, on Wednesday, Georg® 
Vanes, a nailer, aged thirty, was charged with bellows-cutting at 
Dudley.—William Bullas, nailer, Badger-square, Dudley said: | 
was at work in my shop on the day in question till four o'clock in 
the afternoon, when I left, leaving the shutters fastened. There 
were four pairs of bellows there in good order. The bellows pro- 
duced are one pair of them. They are rent, and rendered useless. 
—Cross-examined; Have had the bellows in use four years, and 
they are made of inferior leather. I cannot swear that the hole in 
the bellows is a rent ora cut. I used the pair of bellows until four 
o'clock, and Ido not know that anybody else used them after I left 
the shop. 1am a member of the Union.—James Bullas, son of the 
last witness, said he left work on the day in question at seven 
o’clock, when he fastened up the shop, and left everything safe. He 
proceeded: During the same night I saw the prisoner leaving the 
shop. I caught him, and had him taken into custody ; and on going 
into the shop I saw the bellows cut. ‘The shop had been broken 
into by breaking-a piece off the shutter.—Cross-examined: | can 
swear the bellows are cut and not rent.—Two brothers of the last 
witness corroborated, and stated they were all members of the Union. 
—The motive for the outrage was alleged by Mr. Stretton to be the 
fact that the prosecutor, although a member of the Union, paid his 
men a low rate of wages.—The prisoner was found guilty, pag I 
previous conviction was proved against him. In passing sentence his 








Lordship said the prisoner had been convicted of an offence which 
had grown of late in the county of Worcester, and which was of so 
serious a nature that it must be put down by the strong arm of the 
law. Sentenced to five years’ penal servitude. 

On Saturday morning last, about half-past nine, Mary Johnson, 
aged twenty-live, wife of the engineman at the Shelton Bar-iron 
Works, Hauley, Staffordshire, went to the works with her husband's 
breakfast. She was incautious enough to go near the rolling wheel, 
aud while talking to her husband, her dress, rendered expansive by 
crinoline, was caught by the revolving wheel, over which she was 
rapidly drawn, aud in a few moments dashed literally to pieces, her 
remains in mere fragments being strewn about in all directions, 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 
(From our own Correspondent. ) 

Liverroot: The Dock Board; Enlargement of the Lime-street Station—Man- 
cuesTen Sream Borer Assusance Company—Srate or TRaDE aT 
SuHerricLD—Bxitish AssociaTION FOR THE ADVANCEMENT or SclENCE: 
The approaching Meeting at Manchester — SinouLaa Couuision on THE 
Miptasp Rauway—Tae Fuses or THe Atmstnone Guxys—Cuesniag 
Mipianp Ratmway: Turning the First Sod —Rova. AoricurtuaaL Society; 
Implement Trials —Nowrmenn Martens: The Duke of Northumberland's 
Improvements ; Tyne Improvements — New Stesmens: TJrial Trips of the 
Sentinel and Taganrog—AnoTuern ACCIDENT TO THE Scorch Mam, on 
Tee Noata-Wesresn—Vatve or Lanp nean THE Town Hat, Liven- 
pooL—RatLway Economy. 

To commence with Liverpool. At the last meeting of the Mersey 
Docks Board it was reported by the marine committee that the 
electric telegraph between Birkenhead and Voelnant had been in- 











many articles of luxury or comfort in domestic life have been cur- 


jured. Mr. Darbyshire stated that the committee had reason to 
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believe that some one had been tampering with the telegraph ; they 
had requested Mr. Gisborne to make inquiries, and in a few days 
they expected to ascertain how the injury had i 
Laird, in reference to the proposed new graving docks at Birken- 
head, expressed a bope that they would be constructed on the 
vertical principle, instead of with sloping walls, as those of the 
former construction afforded more accommodation than those of the 
latter. Mr. Brocklebank said it was the intention to construct the 
new graving docks on the same principle as those at Liverpool, after 
mature consideration by the engineer and committee, and also with 
the approbation of the master shipwrights. Some further conversa- 
tion ensued, in the course of which Mr. Lockett said the master 
shipwrights had complained of the expense they would be put to by 
the graving docks having vertical sides. Mr. Brocklebank said the 
discussion was premature, as the whole subject would come under 
consideration when the plans had been prepared. The Lime-street 
railway station at Liverpool has proved so inadequate to the 
increasing trattic of which it is the scene, that it is to be considerably 
extended on the south and east sides. On the south side the 
extension will include Gloucester-street, and eastwards it will be 
pushed as far as Russell-street, opening up a considerable extent of 
the tunnel. It is rot intended to interfere at all with the facade in 
Lime-street. 3 

It appears from a report delivered by Mr. R. B. Longridge, chief 
engineer of the Manchester Steam Boiler Assurance Company, that 
during the month of November proposals were received for the in- 
surance of 242 boilers, and in the same period 186 boilers were ac- 
cepted by the board. ‘The acceptance of 11 boilers was deferred ; 2 
of these for more thorough examination, and 9 for repairs or addi- 
tional mountings. ‘The number of boilers inspected during the 
month was 856, of which 21 were internally and 39 thoroughly 
examined; 20 boilers were found defective and in need of repairs— 
viz., 7 on account of corrosion, and 13 from fractures of the plates or 
angle iron, Eleven water gauges, and 29 safety valves were out of 
order, 5 of the latter being entirely inoperative, and some with 
bricks and sundry pieces of iron attached to the levers in addition to 
the proper weights. 

‘The light branches of Sheffield trade are still reported to be de- 
pressed. The steel manufacturers are, however, doing a fair trade, 
and a considerable quantity of »te¢l rails is stated to have been rolled 
successfully at the Atlas Steel Works. 

Measures are in progress at Manchester for raising a fund to meet 
the expenses incident to the approaching meeting in that city of the 
British Association for the Advancement of Science. These charges 
are estimated at £2,500, as the association pays only the expenses of 
its own printing, reserving its funds for outlay in furtherance of its 
specitic scientific objects. The society now numbers upwards of 
2,000 members, and the presence of so many strangers, many of 
them foreigners, will necessitate the employment by the local exe- 
cutive committee of a large number of clerks and messengers. 
Between now and September the committee, besides arranging for 
the use of rooms, will also have to carry on an extensive correspon- 
dence with members of the association, other public and private 
bodies, and with savans in different countries. &c. 

An alarming accident occurred on the Midland Railway on Satur- 
day. ‘Iwo pa-senger-trains came into collision at Swinton, where 
the Sheffield and Doncaster branch joins the main line, and the 
engine of one train was hurled down the embankment. The coupling 
chains connecting the carriages with the engine fortunately snapped ; 
the driver and stoker saved themselves by jumping off; and 
there was, singular to relate, no loss of human life, although many 
persons were most severely shaken and bruised, and the plant and 
engines were a good deal damaged. ‘The collision occurred thus :— 
At the junction of the Doncaster branch with the main line there is 
only one signal post, the signals being used for the trains on both 
lines. About 100 yards on the Doncaster branch, however, is fixed 
what is called a black signal, used in case of necessity for the 
Doncaster trains. ‘The Leeds and Doncaster trains chanced to 
whistle in token of their approach almost at the same moment; and 
the pointsman lowered the main signal as an indication to the Leeds 
train to proceed, but did not lower the back signal for the Doncaster 
train. Robert Bannister, the driver of the Doncaster train, how- 
ever, seeing the main signal lowered immedia‘ely he whistled, 
supposed that it was intended as an intimation to him to proceed, 
though the back signal still remained at danger. He accordingly con- 
tinued at the speed usual at that point until he came within sight of 
the Leeds train, when he instantly reversed his engine. It was, 
however, too late to prevent the collision. It is considered possible 
that a collision might have been avoided had the rails been perfectly 
dry, but they were wet and slippery. Bannister is a very expe- 
rienced driver. The Doncaster engine in striking the end of the 
parapet of the bridge moved the whole length of masonry from its 
position, and it is probably owing to its coming in contact with the 
parapet, which instantly arrested it, that the carriages were not 
dragged down the embankment. 

A correspondent of the Manchester Guardian, referring to the 
complaint which recently obtained publicity that the fuses for the 
Armstrong guns used in the operations in China sustained damage 
in transit, and so neutralised the merits of an otherwise excellent 
weapon, argues that fuses must be protected in long voyages by an 
efficient waterproof fabric from the chemical action of salt water, or 
even the salt atmosphere. At present the writer says this protection 
is sought in a kind of oilcloth of the very lowest quality ; and he 
adds that a more eflicient article, which he submitted before the 
selection was made, was rejected both at the Tower and Deptford as 
not being suitable. Perhaps the reader will be tempted to say that 
this is the ex parte statement of an interested individual; however, 
the letter can be taken for what it is worth. 

The first sod of the Cheshire Midland Railway was cut on Friday, 
by Sir H. Mainwaring, in a field adjoining the little village of Cross 

own, and rather more than half a mile from Knutsford, 

The trial of implements at the Leeds meeting of the Royal 
Agricultural Society will (according to the quadrennial system 
established by the society) comprise drills, manure distributors, 
horse hoes, hay machines, mowing machines, reaping machines, 
horse rakes, carts, and wagons; and prizes amounting to £200 will 
be offered for the best application of steam power to the cultivation 
of the soil. The meeting will take place in the week commencing 
July 15. Apropos of the Royal Agricultural Society and its imple- 
ment trials, Mr. R. C. Ransome at the annual meeting of the 
Ipswich Farmers’ Club thus referred to the course which his firm 
(Ransome and Sims) pursued with regard to the Canterbury 
meeting: “The reasons we refused to exhibit are exceedingly 
simple; they may be summed up in the words—we do not think it 

aysus. In that sentence lies the whole gist of the matter, and 
here, of course, | speak of our own firm personally, for the Messrs. 
Turners and others in this county take a different view ; but we find 
this, that if we send out a threshing machine to you, gentlemen, 
which will net thresh out your crops to your satisfaction, it is of no 
use to tell you that the mackine gained a prize at the Royal 
Society's Show, and therefore you ought to be satisfied with it. We 
find that a gold medal or a high commendation at the show is no 
inducement whatever for you to purchase a machine which will not 
perform its work according to your individual notion of what is 
right, and thus the prize loses its commercial value, and if so, it is 
of no use for us to spend money to procure them. Knowing this, 
and finding that, at the time when we ought to be getting threshing 
machines and engines ready for you to realise the fruits ofthe year’s 
labour, we were compelled to be getting other machines ready for a 
show, and were obliged to go away at a time when we could ill be 
spared in order to win fresh prizes, which you, gentlemen, do not 
at all value when we have them, we think you will be better 
pleased by our staying at home and getting our orders out rather 
than running all over the world to say such and such a machine got 
a silver medal.” 

From the north we glean, as usual, several matters of more or less 
importance. At a dinner in celebration of the birthday of the Duke 
of Northumberland, it was stated by Mr. Hugh Taylor that, during 
the last twelve years, his Grace has expecded in drainage works, 
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roads, a and other improvements on his estate, the vast sum 
of £600,000. ah ; 
The importance of additional glock accommodation in connection 
| with the Tyne is forcibly illustrated by the fact that, a few days 
since, there were 1,400 vessels in the river, while provision is not at 
— made for more than 700 or 800. The Tyne Commissioners 

ave been in long debate as to the ways and means required for 
carrying out the comprehensive views of their engineer, Mr. Ure. 
They propose a reduction of the ballast due to a shilling per ton, 
and the total abolition of the groundage, plankage, ballast office, 
&c., dues, involving a yearly sacrifice of nearly £13,000. In place 
of these imposts, they propose to levy tonnage dues of 1d. and 2d., 
which will produce £18,000 per annum. The quay and town dues 
are retained, new taxes are imposed upon imports of merchandise 
coastwise, and exports of the same, both coastwise and oversea, and 
a tax of 10s. per horse-power is levied upon steamboats in the river. 
These imposts will, it is believed, yield £19,000 per year, which, 
added to the tonnage dues, makes a total gross revenue of £37,000. 
From this must be deducted various charges and expenses, estimated 
at £10,0v0, leaving £27,009 per year as the net revenue applicable 
to river works. The commissioners also recommend that additional 
borrowing powers on the ‘'yne Improvement Fund be obtained to 
the extent of £500,000. 

Two new steamers by Tyne builders have just made trial trips. 
To one of these vessels, the Sentinel—designed and planned for the 
owners, Messrs. Laing and Stephens, by Mr. J. F. Spencer, of 
London—a special interest attaches by reason of some novelties 
introduced by Mr. Spencer, including a surface condensing appa- 
ratus and double cylinders, the object of which is to increase the 
heat, and thus to increase the motive power, with, at the same time, 
a reduction of fuel. From some neglect of the engineer, at the time 
of starting it was found that the condenser was half-full of water, 
and the jacket or outer cylinder not having been completed, the 
trial, however satisfactory as furnishing great prospective results, 
was not of a character to test the full benefits of Mr. Spencer’s 
improvements. It may be stated, notwithstanding, that the owners 
are satistied with the trial, that the patentee looks upon it as a 
triumph, and that he is tident of reaching the rate of speed 
promised, and of enabling Messrs. Laing and Stephens to carry their 
cargo of 450 tons to London and back, with half the amount of fuel 
consumed by other ships. The Sentinel, which is intended to trade 
between Newcastle and London, is 192 ft. in length, 24 ft. beam, 
and 15 ft. depth; her tonnage on the old measure is 540 tons; 
register, 389 tons; capacity for cargo, 450 tons; and 50 tons of 
fuel in bunkers. The vessel was built by Messrs. Palmer Brothers, 
of Jarrow, and was launched from their slipway, at Howden, on the 
29th of September. She is watered, ballasted, and is fitted with a 
double bottom on an improved plan, which greatly increases the 
strength of the ship. ‘To facilitate the discharging and loading of 
cargo four powerful steam-cranes by Messrs. Hawthorn, engineers, 
of Leith, are fitted on board. The engines, nominaily of 10U-horse 
power, are supplied by Messrs. Rk. and W. Hawthorn, Newcastle-on- 
Tyne. ‘The objects aimed at have been perfect combustion of fuel, 
increased evaporation of water and generation of steam from a given 
weight of fuel, and a constant supply of fresh instead of salt water 
for marine boilers, thus increasing by 50 per cent. their durability, 
and avoiding the necessity of discharging hot salt water and steam 
to prevent the accumulation of a deposit of salt. The other new 
vessel which has made a trial trip is a screw steam yacht, the 
‘Taganrog, built by Messrs. C. Mitchell and Co., of Low alker, for 
the Russian Government. The engines of this vessel are on the 
direct acting principle, and were supplied by Messrs. R. Morrison 
andCo. At the trial trip, a speed of 11 miles per hour was attained. 

The Scotch night mail, on the London and North-Western, has 
had another mishap, somewhat after the fashion of the Atherstone 
disaster. Early on Sunday morning it came into collision with a 
goods and cattle train, which was being shunted at Rugby station, 
and such was the furce of the concussion, that both trains were 
thrown off the line. Several of the cattle trucks were completely 
shattered, and many of their live freight killed. Unlike the Ather- 
stone disaster, however, there was no loss of human life on this 
occasion; nor, indeed, does it appear that any serious personal 
injury was sustained. 

The ground on which the Liverpool Town-hall stands is estimated 
to be worth from £70 to £80 per yard. 

We have evidently reached an age of railway economy. Thus, 
the cost of constructing the Wilenhoe and Brightlingsea Railway, 
one of the new Essex schemes, is estimated at £5,000 per mile, 
rather under than over. This little line, it may be added, is pro- 
moted by a number of Yorkshire gentlemen, who, not finding York- 
shire quite large enough, have made a speculative irruption into 
Essex, where, no doubt, they will be very welcome. 








SreaAMErs For Lovucu Erne.—A public meeting has been held 
at Enniskillen to place steamers on Lough Erne, navigable fifty 
miles, without tolls or dues. The Earl of Erne, chairman of the 
Dundalk and Derry Railways, was present, with Mr. Archdall, M.P. 
The resolutions were unanimous. Another meeting, on the same 
subject, is to be held at the Town-hall, on the 27th inst. 


Navat Gossir. — The screw-steamer Warrior, it is said, 
is to be launched from the stocks at Millwall on the 29th in- 
stant. — A naval pivot-slide carriage adapted to the use of 
Armstrong’s 40-pounder gun has been tested with much suc- 
cess. With a tight compresser the recoil was only 2 ft. 3 in., 
and without a compresser it barely went home to a taught 
breeching. The main alterations consist in widening and contract- 
ing the cheeks to fit the Armstrong, thereby changing the position 
of the rollers, which must necessarily run over the iron tramway of 
the slide. The quoin has also been replaced by the elevating screw. 
By this success an immense saving to Government will be etiected.— 
The foremen of the war department have carried out and mainly 
suggested the improvement.—The men of the Channel fleet are to be 
rapidly trained in the use of the new rifled cannon. 


TRIAL oF VEssELS ror THE OnieNTAL INLAND Steam Com- 
rany.—On Tuesday a very satisfactory preliminary trial took place 
on the river of a train of barges in tow of a steamer built by the 
Oriental Inland Steam Company on Bourne’s plan for the naviga- 
tion of rivers in India, which, from the great dimensions of the 
vessels composing the train, and the novelty of their towing connec- 
tions, have excited much interest here and elsewhere. ‘he train, 
consisting of a steamer and tive barges, is 931 ft. in length over all, 
30 ft. beam, and 8 ft. depth of hold. The steamer is fitted with 
engines on the double cylinder principle, high and low pressure 
the boilers being capable of working at a pressure of 1U0 1b. on the 
square inch, but on this the first trial a pressure of 50 Ib. only was 
used. The engines at this pressure made twenty-six revolutions, 
and the speed of the train ascertained by log was seven knots. The 
steamer alone, with a pressure of only 30 Ib. on the boilgrs, attained 
a speed of eleven knots. The train, in charge of Mr. Alexander, 
pilot, of this port, went through numerous evolutions, and turned 
round in a complete circle in eight minutes, being completely under 
control, which elicited from the gentlemen who were kiadly afforded 
an opportunity of being present the highest expressions of satisfac- 
tion with the result. We understand that an oflicial trial will take 
place forthwith, under the immediate superintendence of several 
nautical and engineering authorities specially appointed by the com- 
pany to test the merits of the principle on which these vessels have 

n 5uilt. ‘the shareholders of the company will also immedi- 
ately have an opportunity of witnessing the performance of their 
vessels: and, from the preliminary trial yesterday, we feel assured 
that they will be much gratitied with their performances. Mr. 
Bourne was not present, but doubtless he will attend at future 
trials; aud there is now little reason to doubt but that these will 
prove the advantages of his system to be such as he anticipates, 
which will afford subject for much congratulation to all interested.-- 
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PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond, — Extra 
sizes are charged for at the rates agreed by the trade, Brokerage 
is not charged for buying except on Foreign Tin, 
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Raits.—There is no alteration in the state of the market to report this 
week, prices remaining firm at our quotations. 

Scotcu Pie-1n0N has slightly given way during the past week, the market 
now closing with sellers at 50s. 9d, cash, and buyers 50s. 6d., three months 
open, 51s, ¥d. to 52s. 

SPsLTER.— Inactive ; the lowest price on the spot remains £19 15. 

Corpsk.—In fair request, 

TIN continues in good demand. Banca still quoted £125, and fine Straits 
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MOATE and CO., Metal Brokers, 
65, Uld Broad-strevt, Lunidon, 
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SCOTCH PIG IRON REPORT, 
No. 1 Gartsherrie., .. 578. 6d. f.0.b. Glasgow. 
G.M.B, 50s, Sd. do, 


he yee ~~ 
M’ Nos. Do. * 4... 503.00. 5, de, 


WARRANTS, 

Cash prompt... .. 60s. 9d. per ton. 
8-5ths No. 1 and | 1mo,., open, .. .. 51s. Od. to dls, 3d., do, 
2-Sths ,, 3... }2m0s., 4, «we oe Sls, Gd. do. 

M.B. 3 » «se ee ls, Od, to 62s,, do, 


MANUFACTURED IRON, 


Bars,Govan .. .. «. «+ &7 15s, Od. 
» Common .. « «+ &7 2s, Gd, 
Drumpellar, Common ., .. £7 2s. 6d, 
Do. te oe oe 68 28, Gd, 
Plates and sheets .. .. .. £9 Us. Ud. 
Rails ee ce ee ee oe =&615s Ud, 
Pipes se ee ce ee oe 6&5 Os, Ud, 
Chairs 4. oe oe of of £403, 0d, Nett cash. 


, Guasaow, December 19th, 1860. 

The peace with China, which was reported on Monday, exercised a 
favourable influence on the minds of speculators in pig-iron, and the price 
advanced from 61s. to 51s. 74d. cash, but @ re-action has since set in; a 
good deal of iron was placed in the market, and a fall to 5us. 9d. cash has 
taken place. We close rather firm at that figure. 

The demand for shipping iron is not very active, and to-day good mer- 
chantable brands, were offered at 49s. 6d. per ton aud retused. 

Exports last week were 9,537 tons against 10,357 tous ip the corresponding 
week last year. Suaw, THOMSON, AND MooRE, Metal Brokers, 





Mr. Wuitwortu AND IMPREGNABLE Suips.—Mr. White, M.P. 
in the course of a speech at Plymouth, on Friday night, said that he 
had recentlyghad some conversation with Mr. W hitworth,who assured 
him that he could build a ship impreguable against any guns—a 
ship perfectly unsmashable by fre-arms—which ship could be taken 
within six miles of a fort, and thence pour into it molten iron at 
discretion. 

OxyGEN.—This elementary substance is so universally met with 
in nature, and its uses are so numerous, that, were it possible to 
obtain it in large quantities, at a low rate, it would soon get into 
common use in various manufactories. In laboratories oxygen is 
obtained in various ways, and the cheapest has hitherto been that 
proposed by M. Boussingault, viz., the decomposition of the bi-oxide 
of barium. ‘The compounds of barium, however, still fetch tov bigh 
a price in the market to admit of their being employed as suurces 
of oxygen on a large scale. MM. St. Claire-Devilie and Debray 
having ately had occasion to make a series of experiments fur the 
purpose of discovering a new method of treating platinum ore, have 
accidentally fallen upon a very cheap way of disengaging oxygen. 
This simply consists in exposing sulphate of zinc to a red heat, when 
itis decomposed into oxide of zinc, sulphurous acid, and oxygen. 
Now sulphate of zine is daily produced in large quantities by the 
electric pile, and, being but little used, may be had at avery low 
price; tue oxide of zinc whici resuits from its decomposition is 
now extensively used as a white pigment, and even sulphurous acid 
has its uses, so that the oxygen obtained would cust little or 
nothing. Another method propused by the same gentlemen consists 
in decomposing sulphuric acid at a red heat. A thin stream of this 
acid is made to pass through a platinum worm, containing the same 
metal in a very divided state; the oxygen gas thus obtained is cul- 
lected under a gasometer, while the suiphuric acid which remains is 
made to pass through carbonate of soda, by which means sulphate 
of soda is obtained, which is used in the arts. 


Mr. Benson’s Watcurs.— We have seen several watches from 
this well-known firm, and can speak with contidence of their ex- 
quisite workmanship and artistic finish. They keep time with very 
great precision, and have been declared by competent judges to be 
well worth the money. Parties wishing them can be supplied throug 
the post-otlice.” — U lasyow Examiner, May 19th, 1860. 

Benson's Illustrated Pamplilet, post free for two stamps, is descrip~ 
tive of every construction of watch now made. Watches safe by 
post to all parts of the globe.—Avy, 
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ON THE IDENTITY OF THE AGENTS WHICH 
PRODUCE SOUND, HEAT, LIGHT, &c.* 


Monsieur Love referred first to the question of the unity 
of electricity, and closed some remarks upon that subject by 
iving an account of some new experiments which proved 
ipso facto, the existence of but one electricity, susceptible 
of accommodating itself to different and variable states of 
tension. Afterwards he examined what the nature of the 
power is through which the electricity passes to the rarified 
state, and showed that in the same manner as air in motion 
through a tube loses its pressure in proportion as it proceeds 
further from the origin of the motion, and as it meets with 
an obstacle increasing its friction against the sides of 
the tube, so electricity in the apparatus which he exhi- 
bited to the society, traversing a metallic body of a 
particular form, is on the two sides of this body in two 
different states of tension. It is for the same reason that 
the passing fluid, in traversing from the interior to the 
exterior of the Leyden jar, will be found on the exterior 
of the metallic substance in a rarefied state. The same 
takes place in the condenser of Epinus, The experiment 
quoted, he considers, proves besides that the glass has 
a singular property of holding in its pores a considerable 
quantity of fluid until it arrives at such a state of tension 
as to cause it to explode, unless it slowly finds egress by a 
metallic plate in contact with the glass charged, and in 
communication with the ground, The discharge of a.con- 
denser, or of an insulated Leyden jar, by the successive 
contacts of two plates, or of two armatures, and the alter- 
nate elevation of two elder balls placed on the said plates, 
is easily explained. Acontact of either one or the other of the 
two plates, or armatures, could not take place without a 
shock of electricity resulting to the finger or to the conductor 
which is presented to it. This shock transfers itself to the 
fluid accumulated in the plate of glass, disturbs it, and, in 
consequence, a part of this fluid is extravased in order to 
spread itself over the plates of the condenser. But the 
electricity of the plates affected passes away immediately 
into the ground, and there is now nothing more free and 
apparent than the fluid spread over the plate still insu- 
lated; this is naturally explained by the elevation of the 
ball which previously rested on this plate. On touching 
this one the phenomenon is repeated on the other side. 

Monsieur tne recurred afterwards to an experiment of 
which he had spoken in a previous communication, and in 
which the balls of electrified elder ought to be maintained 
in space and revolve under the influence of a central 
sphere equally electrified. Not any of the jars specially 
made for this object had succeeded. They only served to 
enlighten the author upon the distribution of electricity 
over conductors of various forms, and to allow a glimpse of 
the form which it would be expedient to realise in order to 
arrive at a result, For the present Monsieur Love, in the 
following terms, reported the first experiment, in itself 
already sufficiently significant :— 

“ Under the extremity of the electric machine we at- 
tached a piece of wax, in which we fastened, vertically, a 
long pin, terminated by a large head. This pin traverses a 
ball of elder, from which proceed six threads of silk of 
about ten-hundredth parts, or one-tenth of a metre long, 
at the end of which we attached some balls of the 
same size. When the electric machine was put in action 
the balls separated one from‘another in a circle, Then, 
introducing into the centre a Leyden jar, charged, in 
which for the hook had been substituted a ball of copper 
of 34 centimetres diam., the separation of the balls 
was increased ; on giving to the position of the jar a slight 
eccentricity in relation to the pin, and giving it a slow 
rotatory motion, the six balls of elder were drawn into 
the motion of the central sphere, round which they revolved 
with great regularity. The balls of elder did not turn on 
themselves, and we attribute it simply to this circumstance, 
that the threads of silk presented too great a resistance to 
the torsion. In order, completely, to imitate the pheno- 
menon of gravitation, it would be necessary to cut the 
threads which hold the balls; but then, it would also 
be necessary that it should not be possible for them 
to come into collision with surrounding bodies in an 
inferior electric state; and for that it would, without 
doubt, be requisite to arrange all around, as, in reality, 
pe A exist in space, a combination of electrified spheres, 
analagous to that which surmounts our Leyden jar. It 
will be seen from that, what the apparatus ought to be for 
the experiment to have any chance of success with the balls 
at liberty, At any rate, that which precedes appears to us 
sufficient to confirm the fact of which we had a presenti- 
ment, or, at least, to give it a great degree of probability, 
viz., that gravitation is owing to the atmospheres of 
electricity which surround the celestial bodies. And, to 
sum up, we state our conviction of the following facts :— 
First, Of the presence of electricity in increasing quantity, 
according to its altitude in the atmosphere, and which 
authorises one to think that all the bodies of the planetary 
sphere touch one another by their atmospheres of electricity. 
Secondly, Of the phenomena of force which develope the 
electric fluid; these are the greatest with which we are 
acquainted, and assume such a character that we conceive 
that there is no limit to the effects that such fluid is capable 
of producing by its variable velocity and its density. 
Thirdly, Of the relation of the forces which keep the globes 
apart one from another, and that Newton found to be in 
an inverse ratio to the square of distances, which is exactly 
the law discovered by Coulomb, in the phenomena of 
electrie attraction and repulsion. Fourthly, and lastly, 
Of the experimental fact of the balls of elder, relieved 
of part of their weight, keeping their distances and being 
set in motion by the action of a central electrified sphere.” 

Monsieur Love expressed his regret that he had not been 
able to extend his experiments for want of instruments, 
and that for this reason he was obliged to confine himself 
to the foregoing, and to adhere to what he had already 
said upon the phenomena of electricity in the dynamical 
state. He would exert himself to supply the omissions 





* The substance of a paper by Monsieur Loye, Member of 
Institution of Civil Engineers of France. - len 





which had been inevitable, by seizing the first opportunity 
which should present itself to him, of entering fully into 
farther experiments. 

The author then devoted himself to the examination of 
the combinations into which the electric fluid is susceptible 
of entering with other substances in the same manner as 
less subtle gases. 

“It is the first time,” said Monsieur Love, “ that this idea 
has been explained in such a general manner. For ozone is 
the only case of combination which appears to have had 
the privilege of attracting, in a particular manner, the 
attention off scientific men. Bat as soon as it is proved, 
as we have already done, that electricity is a gas of a 
nature peculiarly suited to rank, like certain others with 
simple bodies, one cannot see why it should escape the 
general rule; and one has a right to suppose, @ priori, that 
it ought to be able to enter, and does in fact enter, in 
smaller or greater quantities into a large number, if not in 
all, of simple or compound combinations with a fixit 
more or less great.” In order to be able to judge this 
question, Monsieur Love recapitulated the signs by which 
a gas is known to be in combination with another 
substance, and cited, amongst other facts, Davy’s experi- 
ment, in which electricity passes in turn combined with a 
base or an acid, in a glass containing water coloured with 
the syrup of violets, without colouring the liquor either 
green or red. He showed then that electricity, in the com- 
positions or decompositions in which it takes part, exhibits 
itself like oxygen under three aspects :— 

Ist. That one in which the new combinations or reactions 
would be obliged, in order to produce these results, to 
borrow from the surrounding bodies an additional quantity 
of electricity, like the combination represented by the 
oxide of iron which absorbs from the air or from the water 
an additional quantity of oxygen to pass into the state of 
peroxide of iron, 

2nd. That one in which the combinations or reactions 
liberate electricity in the same manner as the bioxide of 
manganese in combination with sulphuric acid, loses a 
part of its oxygen. 

3rd, and lastly. That one in which the new combina- 
tions are effected without requiring an addition or disen- 
gagement of electricity. Combinations analogous to that 
which is observed between a base and an acid, and in 
which the same quantity of oxygen is absorbed as in the 
constituent bodies. 

And all this is confirmed by experiment, just as the 
results of the laws of evolvement or absorption of Selec- 
tricity in those chemical actions observed by M. Becquerel. 
“ Laws equally true in our system,” adds Monsieur Love, 
“ with the exception of suppressing the distinction made b 
this savant between the positive and negative electri- 
cities, replacing that by the unequal distribution of the 
same electricity.” 

According to Monsieur Love the three first laws of M. 
Becquerel are thus given :— 

That in every chemical combination there enters always 
an additional quantity of electricity borrowed from one of 
the two neutral bodies, and that this quantity 1s greater ac- 
cording as the combination is more compound. 

In decompositions the electrical «ffects are the opposite of 
the preceding case, that is to say, that there is an erolvement 
of electricity carried to the very body which yields it in the 
the former case. 

In double decompositions there is an electric equilibrium 
of the constituent bodies. 

Seeing that, according to one of the preceding laws, a 
base, a metal, any body whatever, thrown into combination 
comes out of it in a state of positive electricity, that is to say, 
charged with electricity, free and in a state of tension, it 
follows that, if to this fluid is presented a conducting 
body, suitably placed, it will accumulate there, and we 
shall have in consequence a new apparatus producing (?) 
electricity, which is no other than that which is known 
under the name of electric battery. 

The conductor, in this case, plays the part of the receiver 
under which liberated hydrogen or oxygen is collected. 
Thus, in Wollaston’s battery, water is Cccempesst, hy- 
drogen is liberated. It is seen that, in this system, con- 
trary to the theory of the battery founded on the two 
electricities, which can no longer be questioned, each trough 
has an active part, and produces its contingent of electricity. 
The discharge naturally takes place on the side of the con- 
ducting element. This theory explains, in a very simple 
manner, the differences of the effects obtained according as 
the pairs are joined one to the other by the same or different 
elements. 

Having thus given an account of the circumstances in 
which an electric current is produced and can be collected, 
the author examined what could be the action of such a 
current upon compound bodies in solution. 

With the exception of the double decompositions where 
compound substances in equivalent quantities brought to- 
gether are transformed into others of a more solid character, 
the chemical actions always result from the presence in a 
sufficient quantity of a predominant agent, and by reason 
of the disturbance which it could srolene in the existin 
combinations. The action of sulphuric acid upon zine ond 
-_ water at an ordinary temperature is known, Oxygen, 
also, brought in sufficient quantity in contact with sul- 
phuret of carbon at a certain temperature, separates this 
compound into its two elements—sulphur and carbon—and 
combines with each separately, in order to form sulphuric 
acid and carbonic acid. From that there is bat one step 
towards asking whether electricity, in its turn, considered 
as a simple bedy, introduced in abundance inte a liquid, 
would not act in the same manner as oxygen; that it would 
not decompose the body into its elements in order to com- 
bine separately with each of them. Davy’s experiment, 
already quoted, gives at once an example of this property 
of decomposition and combination. Monsieur Love thus 
showed the use that can be, and that is, made of, voltaic or 
galvanic electricity in chemical operations. 

After having explained the fact, strange in appearance, 
of the decomposition and of the transfer of the elements of a 
decomposed body in the experiment in question, be it that 
the electricity enters by the vessel confining the body in dis- 


solution, or by the opposite side, Monsieur Love asked whe- 
ther these phenomena of a disturbing force, produced by 
sulphuric acid, oxygen, electricity, &c., are owing to the 
substances themselves; or whether these bodies are merely 
the vehicles more or less favourable to the accumulation 
of a special principle in which resides the force which 
is manifested in chemical actions and elsewhere. The 
author only here stated the question, announcing that it 
would occur again in the course of his work, and that he 
hoped then to throw some light on it; he occupied himself, 
in the meantime, in investigating whether the scientific 
data which we now possess will permit us to assign to 
electricity any part whatsoever in organised bodies, and 
specially in the animal. 

He recalled, on this subject, the fact that our tissues, as 
well as all bodies, in addition to their electricity of combina- 
tion, possess a certain quantity of electricity in a free state. 
The fact had besides been established experimentally by M. 
Dubois Raymond, by means of a galvanometer of very pecu- 
liarsensibility. On the other side Dr. Duchenne, of Boulogne, 
has shown that an accumulation of electricity in any muscle 
whatever uces all the habitual movements which we 
make by the intervention of the will. He obtains thus 
the movement of the muscles of the face, whence result 
expressions, so varied, of joey, grief, surprise, wickedness, 
&ec. “For,” remarks Monsieur Love, “from the moment 
that it is established on one side that we contain in 
ourselves a certain quantity of free electricity ; and on the 
other side that an accumulation of electricity gives a con- 
traction to our muscles, and consequen'ly motion to the 
organs depending on them, it is sufficiently clear that our 
voluntary and natural movements are owing also to the 
concentration at the point of will of a certain quantity of 
free electricity. Aud the only thing which remains to be 
proved by experience is, whether the act of the will, what- 
ever be the other means by which it acts upon the fluid, 
can force it to concentrate upon a determined muscle,” 
Experiments of the same kind as those of M, Dubois 
Raymond will enlighten us directly upon this subject, 
when we have found the conditions under which they 
ought to be made, in order to gi.e results the most marked, 
the most decided, and pant ot »cieating the influence 
of the will upon electricity, and the direction of the current. 
Monsieur Love here criticised M. Dubois Raymond's mode of 
experimenting, and pointed out in what way, ia his opinion, 
the experiments ought to be made in orucr to have every 
chance of being conclusive, Meantime he quoted the ex- 
amples of the electric eel and the torpedo, which direct, 
at their own will, and in every sense, the electric current 
over which they have power. And he considered these 
facts established sufficiently the proof, that in man, as in 
all animals, the same phenomenon occurs, although in a 
less exaggerated and apparent manner; and that in con- 
sequence we may say in general that our muscular move- 
ments are owing to our free electricity, and that this 
electricity moves, acts, or may act, under the influence of 
the will. 

The author then passes on to the examination of electri- 
city with regard to the part ordinary or exceptional, which 
it takes in the various phenomena, the power of which 
we are witnesses every day, What is this power? Are 
there many, or is there but one whose effects vary 
infinitely, according to circumstances? ‘The author 
replies, ‘* The power which we only know at present 
by its effects, may be defined by saying that it is that 
which produces, accelerates, and chanyes movements, Let 
us add that we cannot separate the idea of power from 
that of a mass in motion, and of the direction in which this 
motion is effected. Now, a movement being capable of 
| acting in a thousand different directions, the fact of an 
inert mass moving in a determinate manner also appears 
incapable of being separated from the idea of discernment, 
of choice, and consequently of intelligence, aud of will ; 
important attributes which cannot exist without there 
being, somewhere, directing the phenomenon some parti- 
cular entity to which these attributes belong, 

“We are acquainted with power by the media through 
which it is transmitted: water, vapour, air, a gas, any 
solid whatever, may be the vehicles of power in deter- 
minate circumstances, It is electricity uniformly, and it is 
even by means of this fluid that it is revealed in the 
greatest degree. But this extraordinary agent, is it the 
vehicle of power of the same character as other bodies ? 
So different to the others in many points, is it not also in 
this? If, in fact, we have established that the electric 
fluid presents some characteristics which authorise us to 
add it to the list of simple bodies, it distinguishes itself 
from them by certain peculiarities, would not this, by the 
part it takes in the organism of animated beings, its interven- 
tion in all our sensations make it a distinct entity, which 
appears to be the most elevated expression of inert matter, 
and the first of a series of entities invisible as itself, possess- 
ing something more than the general or peculiar properties 
of matter with which we are acquainted ? 

“ Thus, for example, it appears clear enough that it is not 
in the same absolate degree subjugated by inertia; for if it 
is set in motion in a great number of cases—in the greatest 
number if you will—by the same causes as other bodies, as 
pressure, shock, friction, there are also cases when a mate- 
rial impetus seems completely wanting; where electricity 
is set in motion by the same process as makes a man move 
under the dominion of the willof another.” Monsieur Love 
recalled the example of electric fishes, and of those volun- 
tary movements which, in his opinion, confirm this mode of 
regarding it. Then, developing fully this theory, he arrives 
at this conclusion, that force has necessarily for its origin 
a material entity, although invisible, yet endowed with 
intelligence and will, capuble of receiving motion as of 
giving it to itself and of communicating it. Electricity is 
one of these entities, He appealed to a certain number of 
facts for the support of this inference*, and calls this fluid, 
considered atomically, the elementary intelligent power. 

Having sundial, Gs stage, the author recapitulated all 


~® Amongst others, that which takes place in those chemical reac- 
tions in which the particles, separate one from another, seek one 
another, move one another, and unite one with another, in order to 
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the known examples of motion and the phenomena of force, 
to see if there were one that escapes from this extraordina 

agent which he had just defined, as they had seen. He 
established its presence in all sensations; in all apparent 
movements of the relative organs ; he pointed it out as more 
than probable in the inmost movements of the organs of 
nutrition. It presides over chemical actions ; it is the cause 
of gravitation, as well as of chemical affinities, of cohesion, 
of weight. “ All these mechanical effects, so diverse,” said 
he, “are they not comprised in these two modes of extreme 
action of the fluid: 1st. Atomic individual action of the agent 
upon the material atom. 2ndly. Action of the same fluid in 
mass upon bodies of various dimensions? If to the mass 
of fluid varying in such limits you add the no less variable 
velocities which it can take, and the different ways in 
which it can act, according to circumstances and deter- 
mined laws, is it not evident that it can itself produce 
all examples of power from the miuimum to the maximum 
—in a few words, all the natural phenomena known and 
unknown ?” . . . , ai 

“It is easily understood, from this view, how it happens 
that the different physical phenomena observed have a 
certain number of characteristics in common, and origi- 
nate, thus to speak, one another, unless there be apparently 
a necessary order in the succession one to another. Where 
Mr. Grove, in his interesting work upon the “Correlation 
of Physical Forces,” who gives us a summary of the actual 
tendencies of philosophers, has seen different forces which 
he calls the relations of matter, known, he says, under 
the name of heat, light, electricity, &c., we believe ourselves 
authorised by the preceding demonstration to see but one 
atomic power intelligent and subordinate, which is no other 
than the electric fluid; and that these are transformations of 
motion, variable ad infinitum of this agent, following the 
modifications which it gives to itself, or that it receives in 
its encounter with inert bodies, and which is conveyed to 
our senses and to our intellect by the movement of solids, 
sound, smell, taste, heat, light, electricity, magnetism, mole- 
cular attraction, or repulsion, planetary attraction or repul- 
sion.” Monsieur Love recalled, in concluding, some examples 
of these transformations, where the track of the fluid is 
more easily followed. In one of them he explains himself 
in the following terms :— 

“ We see constantly electricity set at liberty by the 
combustion of charcoal, Take a metal vessel containing 
water, and heat it—that is to say, bring it to such a vibra- 
tory molecular state as is only perceptible to the eye by its 
expansion. At the expiration of a certain time, before the 
water commences to resolve into vapour, before one could 
possibly discover an apparent movement, the liquid makes 
a sound, or rather that peculiar song so well known to 
housekeepers, which for us is an indubitable sign of the 
presence of electricity. But scarcely is this phase of inmost 
vibratory motion accomplished than the apparent translating 
movement of the liquid mass manifests itself tumultuously. 
We see electricity uniting with the water, as it does with 
the oxygen, to form ozone, bringing it to the state of vapour. 
But if it is a closed kettle, where this hydro-electric com- 

ound can accumulate, the power which it possesses could 
be made use of by transfer to denser ponderable matter as 
the piston of a steam engine.” After some reflections on 
the rationality of this system, the author adds : 

“ Besides the proof that all these phenomena are but the 
transformations of vibrating movements, or the transfer of 
electricity owing to the aoltiyinn liquid or solid in which 
the agents successively incorporate themselves, proof that 
we have furnished in the course of this essay, is that in 
each point of the series of facts that we have just sum- 
marily retraced, one can disengage the electricity, express- 
ing it, so to speak, as the water of a sponge, and making 
it appear in the form in which we are more accustomed to 
recognise its identity, that in which its presence is demon- 
strated by special apparatus, as the electrometer and the 
galvanometer. 

“ Have we not recognised it in combustion by means of 
the condensing electrometer? When the metal has trans- 
ferred it to the water, and the latter is transformed into 
vapour, which is in our estimation a combination analogous 
to ozone. This combination, on meeting with an obstacle 
in decomposing, or condensing, which is the same thing, 
does it not transfer its electricity to a conductor, so that it 
furnishes sparks, as demonstrated by Armstrong’s hydro- 
electric machine? If from that we pass to the steam- 
engine, and we resolve its motion into friction, do ‘ve not 
see the electricity appear and saat in a state of tension ?” 

The author quoted other examples of transformations of 
the movement of the fluid, some of which were taken from 
Mr. Grove’s work. He recalled the opinion of Orsted on 
certain points of the question which, excepting the hypo- 
thesis of ether, were conformable to his, and closed his 
lecture by summing up in the following manner :— 

Matter is multiple, inert, and incoherent of itself. It is 
uncreate and indestructible, It is moved in its transfor- 
mations—it is maintained in its combination by an atomic 
force, intelligent and universal—the material agent whick 
combines and decomposes it according to circumstances 
and conformably with invariable laws, which it is the prin- 
cipal object of science to discover and to state. 

“This agent is electricity. This fluid considered atomi- 
cally, if we are permitted to use such an expression, is 
the soul of inert matter. Considered in mass, in relation 
to the planetary bodies and to those which lodge on their 
surface, it is the cause of weight and of gravitation. 

“ Like every other material substance electricity receives 
the motion of other movable bodies, and commanicates it in 
its turn. But it differs in this important point—it can also 
impart motion to itself, be it in obedience to certain laws 
previously traced, like those which govern chemical actions 
and the subtlest actions of animal or vegetable organisa- 
tion, or in subjagating the empire of the will of the beings 
whose tissues it penetrates. 

“ Electricity, which is thus the motive power to which 
are due the movements, conscious or unconscious, apparent or 
subtle, of organised bodies, is also, and quitejnaturally, too, 
the sodiom bi means of which these bodies are brought in 
contact with the exterior world. It is the agent whence 
we derive all our sensations, which are nothing more than 





the result of mechanical actions of a different class being 
directed to apparatus specially prepared for their reception. 

“ This variety of effects is due, at the same time, to the 
peculiar nature of the fluid which allows it to enter into 
contact with that entity in which dwells will ; to its infi- 
nitely small density ; to the infinite variety of which 
it can take ; that which renders it capable of all the pos- 
sible mechanical effects computed between the greatest 
minimum and the test maximum. 

“These effects, in that which concerns sensations, are 
owing to that particular mode of movement called vibrations. 

“Every time the electricity vibrates it fixes a certain 
relation between the number of its variations and their 
amplitude. This relation is expressed by a hyperbolical 
curve brought back to its asymptotes, whose production of 
co-ordinates of the first power is variable. This production 
is the celerity of the transmission of electricity peculiar to a 
certain series of special phenomena which transmit them- 
selves, as the case may be, to one or other of our five senses. 

« When the number of vibrations varies from 40 to about 
40,000, and the speed of transmission from 340 metres a 
second to 3,000 or 4,000, perhaps the impression which 
we receive is that of sound. The constant speed of sound, 
whatever be the tone, the pitch and the intensity still ad- 
mitted by the greatest number of savants is not true in an 
absolute sense. Nevertheless in certain limits, and with 
differing speed, we have explained how to realise, in 
divers instruments, the effect called harmony. 

“ When the number of vibrations attains many thousands 
of thousand millions, and the velocity of transmission 3,000 
or 4,000 millions of metres a second, the sensation which 
we experience is that of a white light and heat at the same 
time. 

“‘ The number of vibrations diminishing we experience 
the sensations of white light or coloured in various degrees 
of intensity, and of heat diminishing progressively. 

“ The number of vibrations immediately inferior to the 

receding are those of heat emitted by the body which 
sea no longer to the organ of vision a luminous 
appearance. 

“ Between the sensations that we receive from vibrating 
electricity with the velocities belonging to the last per- 
ceptible degrees of heat, and those of the shrillest sounds 
that we can perceive, and below the deepest sounds, there 
is a great variety of the vibrations of this agent which 
bring to our organs the sensations of touch and those so 
multiplied of taste and smell, 

“ The curve which =e the law, governing the re- 
markable phenomena which have just been traced, may be 
called the curve of electric vibrations. 

“ But electricity, apart from those entities of the same 
nature, but of a superior order, which will be questioned in 
a future part of our work, constituting an infinite unity of 
molecular forces or agents, endowed in a certain measure 
with intelligence and will, capable of producing—and pro- 
ducing really—effects infinite in number and magnitude, 
would not know how to harmonise without laws traced 
out and laid down beforehand, and maintained by a will 
superior and unique. Now, this harmony and these laws 
a there is a will, a superior intelligence, presiding 
over all, There is an entity to whom this will and this 
intelligence belong,— There 1s a God / 


SCOTTISH MATTERS. 


TuE North British Mail, referring to the Border railway works, 
says :—* Liddesdale has not, since the time of sturt and strife in the 
renowned Border days, been in such a state of commotion as now. 
Armies of nayvies have pitched their camps in quiet valleys, and 
roaring pay-nights, and the accompanying knocks and blows, form 
a theme of fearful recital to the dwellers in the secluded dells of the 
Liddell. The works, owing to the wet weather and other causes, do 
not make rapid progress, and it is now admitted that the completion 
of the great central route to England will be beyond the period cal- 
culated upon by a good many months. But completed, the Border 
Railway will be, in the face of the hardy predictions of its opponents, 
that it might be begun, but it would never be ended. Probably the 
month of March, 1862, will witness the accomplishment of this really 
great undertaking.” 

Last week’s oe of Scottish pig iron were far from excessive, 
but still exhibited an increase on the corresponding week of 1859, 
the totals being 8,202 tons, and 6,226 tons respectively. 

We hear that the actions of reduction, count, reckoning, and pay- 
ment at the instance of Colonel Maclean and others against the 
Carron Company, involving the alleged purchase of the shares in 
the company held by these parties, at a price greatly under their real 
value, have been compromised by the payment of a large sum by 
the Carron Company. 

The Portuguese steamer, Don Pedro, has run from the Clyde to 
Lisbon in five days twelve hours, one of the shortest runs between 
the two ports on record. The Don Pedro has just had new ma- 
chinery and boilers supplied by Messrs. A. and J. Inglis, of White- 
hall Foundry.—A preliminary trial has taken place on the Clyde 
of a train of barges in tow of a steamer built by the Oriental 
Inland Steam Company on Bourne’s plan for the navigation of 
rivers in India, which, from the great dimensions of the 
vessels composing the train, and the novelty of their tow- 
ing connections, have excited much interest here and 
elsewhere. The train, consisting of a steamer and five 
barges, is 931 ft. in length over all, 30 ft. beam, and 8 ft. depth of 
hold. The steamer is fitted with engines on the double cylinder 
principle, high and low pressure ; the boilers being capable of work- 
ing at a pressure of 100 Ib. on the square inch, but on this the first 
trial a pressure of 50 Ib, only was used. The engines at this 

pressure made 26 revolutions, and the speed of the train ascertained 

y log was seven knots. The steamer alone, with a pressure of only 
30'1b. on the boilers, attained a speed of eleven knots. The train, in 
charge of Mr. Alexander, pilot, went through numerous evolutions, 
and turned round in a complete circle in eight minutes, being com- 
pletely under control. The company has already, either in India, 
on the way out, or close on completion, seven steamers and twenty 
barges, and two additional steamers are reported to have been 
obtained from Government, making nine steamers in all. About 
ray these vessels will ply on the Ganges, and the other half on 
the Indus. 








RiscA Cotuiery Expiosion.—The “fall” was of such an im- 
mense nature that the bodies of the thirty-six colliers have not yet 
been recovered, and the adjourned inquest has been again adjourned 
until the 9th of January, 1861, when, it is hoped, the bodies will have 
been recovered, and the Government inspector (Mr. Lionel Brough) 
prepared with his report. 

Soutn Kensincton Museum.—During the week ending 22nd 
December, 1860, the visitors have been as follows:—On Monday, 
Tuesday, and rg! free days, 2,653; on Monday and Tuesday, 
free evenings, 2,938. On the three students’ days (admission to 
= 6d.), 969; one students’ evening, Wednesday, 229. Total, 

789. From the opening of the Museum, 1,794,247. 





Tue Snow Storms.—During the last few days many of the 
French lines have been completely blocked with snow. 


Herepirary Castes or Hinpoo Arrisans.—Few of our readers 
are unacquainted with the singular division of the Hindoos into 
castes, and with the pernicious effects which flow from this fatal and 
superstitious policy. It is probably not so well known that the same 
exclusive principle is carried out to even a still more absurd extent, 
if possible, by the native artisans. These people, although sprung 
from what is considered the lowest and most contemptible order—in 
the theocratic idea of society—are as devoted to their religion as the 
Brahmins themselves, and as eager to perpetuate its ancient dogmas. 
The working classes of India, accordingly, are divided into as many 
sects as there are castes in their religion. For example, a native 
carpenter will neither eat nor sleep with a stonemason, nor a brass- 
founder with a coppersmith. hen it is considered how nearly 
those branches of trade are allied to each other, the absurdity of the 
—— becomes more apparent. But this isnot all. It sometimes 

appens, in some of the large works in the neighbourhood of 
Bombay, that the workmen consist of a mixture of Hindoos, 
Mahommedans, Parsees, and perhaps a sprinkling of Portuguese, all 
of whom profess different creeds, and hate each other with that 
perfect hatred which only theological differences can inspire. The 
old idea of Shylock pervades the whole community: “I will buy 
with you, sell with you, talk with you, work with you, and so follow- 
ing; but I will not eat with you, drink with you, nor pray with 
you!” Another singular feature in the social condition of the 

indoo artisans is this, that every trade is held to be hereditary. If 
a blacksmith have a son he must make him a blacksmith. The 
weaver’s family, in like manner, must be taught, while they are still 
infants, to tie the ends of the woof, and, finally, to drive the shuttle 
after the manner of their forefathers. One generation succeeds 
another with almost the blind and undeviating instinct of the lower 
animals. It is impossible for a man to strike out an original path for 
himself; for as soon as he is able to lifta hammer or any other 
im oe he must go in with his father, and there he must remain. 
— Builder. 


Merropouiran Prosecrs.—Mr. Edward Finch, of Chepstow, has 
made some rather startling proposals to the Board of Works for 
certain metropolitan improvements. On looking at the map of 
London and its environs, it will be seen that the river Thames near 
Deptford Creek makes a bend almost at right angles, that it keeps 
on a pretty direct course to Limehouse for nearly two miles, where 
it forms another sharp bend, and goes on in an irregularly-shaped 
line for about four miles until it reaches a point between Waterloo 
and Hungerford Bridges, where another right angle is formed, and 
the river runs on for nearly two miles until it reaches Vauxhall, 
where another bend is formed, and the river goes on towards Chelsea, 
These four bends, therefore, cause that portion of the river extending 
from Deptford to Vauxhall Bridge to form three of the sides of an 
irregularly-shaped parallelogram. It is proposed to cut off this 
portion of the river marked by these two points, and form it into 
one immense lake or dock, nearly eight miles in length. This it is 
proposed to do by putting gates across the river at each end of this 
great dock, at Deptford and Vauxhall. The lower gates would be 
of sufficient size to admit the a of the largest vessel afloat, 
the upper ones suitable for barges, river steamers, and smaller 
vessels. The locks would be connected with masonry to the shores 
of the river on each side, and would retain the water in the lake at 
an uniform level. From Vauxhall to Deptford would be thus con- 
verted into a floating dock, always filled with water. Such an ar- 
rangement as this has already been carried out in Bristol; there, 
the portion of the Avon which winds through Bristol is cut off b 
means of gates, and forms a floating dock. A change such as this 
would, however, involve other important alterations. A new bed 
for the river would require to be cut, in order to keep up the com- 
munication between the upper and lower portions of the Thames. 
It is therefore proposed to cut a wide canal, as nearly in a straight 
line as possible, from Vauxhall to Greenwich, forming, in appear- 
ance, the fourth side of the lake or dock. This ‘“‘new cut” would 
pass through the low level districts on the south of the Thames, and 
for some portion of its way take the line of the Regent’s Canal, and 
would pass through Kennington, Camberwell, and so on to Deptford, 
entering the river at a short distance below the lower gate. This 
canal would, of course, be a tidal stream, and would provide water 
carriage for the district through which it passed, as well as a direct 
communication between Vauxhall and the country beyond, and the 
river below Deptford. The great lake would not be supplied by 
tidal water, but from the river above Vauxhall, and for the purpose 
a weir would be constructed across the Thames at Hammersmith, 
and a small cut or feeder constructed from thence ‘0 the dock at a 
point near Vauxhall Bridge. This smaller canal w ui in its way 
cross and form a junction with the Kensington Cano!, which might 
be brought into direct communication with the great lake, and this 
short cut would also afford water carriage for the district through 
which it passes. Means are proposed by which vessels may pass 
from the canals or the dock to the river at either end and at any 
state of the tide. ’ 


Patera’s Process ror Exrracrine Sitver From 17s ORES.— 
BY Crement Le Neve Fosrer.—The process in question was 
originally suggested by Dr. Percy, F.R.S., of the Government 
School of Mines, and has been of late years taken up and carried 
out on a large scale by one of the most celebrated metallurgical 
chemists in Austria, viz., Herr von Patera. This process is of spe- 
cial interest on account of the analogy it presents with the well- 
known “fixing” in photography, which is nothing more than 
dissolving out the chloride of silver (which has not been acted on by 
light) by means of hyposulphide of soda. In the metallurgical pro- 
cess this property is made use of in the following manner :—The ores 
which contain the silver in combination with sulphur or sulprur and 
arsenic, are roasted with green vitriol and common salt, and thus is 
produced a chloride of silver which may be dissolved out by a solu- 
tion of hyposulphite. The silver can then be precipitated by 
sulphide of sodium, falling down as sulphide of silver. All that is 
necessary to be done then is to heat the sulphide in a muffle in con- 
tact with the atmosphere; the sulphur escapes in the form of 
sulphurous acid, and the silver remains in the metallic state. It is 
then melted in plumbago pots and cast into ingots for the mint. 
Such is a rough outline of the process which is now, and has been 
for some years, in operation at Joachimsthal, on the northern frontier 
of Bohemia. The ores which are subjected to this process are rich 
in silver, containing on an average two per cent., but often as much 
as ten percent. Ores containing less than’one per cent. are melted 
down with pyrites in a cupola blast furnace for regulus or matte, 
which is then treated as the ore. The advantages of this process are 
manifold, Istly. Ores containing large amounts of arsenic can be 
thus successfully treated, when Ziervogel’s process would fail. 
2udly. The expense of heating a strong solution of salt, as in 
Augustin’s process, is got rid of, as the hyposulphite is used cold. 
3rdly. The hyposulphite filters quicker and better than the brine in 
Augustin’s process, for the dissolving power of hyposulphite being 
great, a weak solution may be used. 4thly. The solution of hypo- 
sulphite may be used over and over again, for it is being 
continually renewed, and as this is one of the peculiar points in the 
process it deserves particular attention. The precipitation of the 
silver is effected, as has been before stated, by sulphide of sodium, 
and this is a polysulphide, for itis prepared by calcining soda with 
sulphur and then boiling it with sulphur. In this manner a 
polysulphide of sodium is formed, but in contact with the air some 
hyposulphite of suda is generated, and thus, each time that the 
silver is precipitated, some hyposulphite of soda is added to the 
solution. In this way Herr von Patera, who commenced with 14 
lb. of hyposulphite of soda (and who yearly extracts more than 
3,000 lb. of silver), has never needed a fresh supply, and has, in 
fact, been obliged to throw away qnantities of solution, as his stock 
was always increasing. The expense of this process is not great; 
the extraction of a pound of silver from the ore costs, on an 
average, only 9s. 9d., whilst by the method of smelting formerly in 
use, the cost of Bercy oft of a similar quantity of metal was no 
less than 16s.— of Arts’ Journal. 
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Tuts invention of Mr. James Robertson, of No. 3, Stainsby-road, 
East India-road, relates to a peculiar construction and arrangement 
of steam boiler, and other furnaces or fire-places, whereby economy 
of fuel and prevention of smoke is effected. 

It proposes to adapt to any ordinary or other furnace a fixed or 
movable plate or ash-pit bottom, which when movable is hinged in 
the ash pit at the end farthest from the fire door, and is supported 
at its front end by co.nterbalance weights and chains, or otber 
suitable contrivance, which will admit of the bottom being 
lowered or raised at its front end, so as to decrease or increase as 
required the draught under the tre bars. : 

Another part of the invention consists in the application and use 
of rotatory tire bars,each separate bar being made to rotate on its 
axis by the aid of suituble gearing connecting the series. By this 
arrangement the formation of clinkers and their adhesion to the bars 
is in a great measure prevented, as the surfaces of the bars may be 
changed as often as it is required by occasionally rotating them 
either by hand or otherwise. The fire-bars may be of a round, oval 
polygonal, or other section, which will admit of their rotating in 
concert, and may be grooved spirally or made in the form of screws 
for the purpose of urging forward the clinkers towards the mouth of 
the furnace, and hence they are easily removed. 

Fig. 1 represents a longitudinal vertical section of one arrange- 
ment of the improved furnace as applied to an ordinary internal flue 
steam boiler; and Fig. 2 is a partial end elevation of the same, and 
partial transverse section taken through the fire bars. 

A, A, is the body or shell of the boiler, and B, B, the internal 
flue, in which the improved furnace ie constructed; C, C, are the 
fire bars, and D, the ash-pit. These urs are supported at their 
extremities in suitable bearers E, E, and may be made of any shape, 
which will admit of their revolving each on its own longitudinal 
axis. In the drawing they are represented as being made of a 
circular section. These bars may be either plain, or may have a 
number of slots or perforations a, a, made transversely in them, so as 
to admit of afree passage of air through them into or amongst the fuel, 
and may be provided with a spiral groove on their surfaces, as 
shewn at 5, 4, so that when the bars are rotated the grooves will 
tend to draw forwa'd the cinders and any clinkers which may be 
formed towards the mouth of the furnace, to be there discharged. 
Various mechanical contrivances may be used for imparting a 
rotatory or circular vibratory motion to the entire series of bars, but 
Mr. Robertson prefers to employ the arrangement shown in the 
drawings, which consists in securing a spur pinion F on to the end 
of each bar, such pinions gearing together so as to form a train of 
gearing which, on receiving motion by means of a winch handle G, 
will transmit such motion to the entire series of bars. In order to 
protect the teeth of these wheels from clogging by the dropping 
therein of pieces of coal or cinders, it is proposed to cover them over 
by the dead plate H. By occasionally turning the fire bars in the 
manner above described they will last much longer than the ordi- 
nary fixed bars, as all parts will be equally subjected to the action 
of the incandescent fuel, whilst at the same time the formation of 
clinkers upon them will be entirely or in a great measure prevented. 
Immediately below the fire-bars, and in close proximity thereto, a 

late I is hinged at its back end c to the side of the ash-pit, whilst 
its front end is free to be raised or lowered nearer to or further 
from the bars, according as more or less draught is required, a 
counterweight and chain d attached to its front edge serving to 
facilitate this a: justment. An opening or space K is left between 
the back ends of the fire bars and the bridge L, and over this open- 
ing is placed a grating M. When a charge of fresh fuel is 
introduced into the turnace, the front end of the plate I is elevated 
so as to bring it within a few inches of the fire-bars, and the air 
which enters below the grate must consequently pass between the 
surface of this plate and the under sides of the fire-bars. As this 

late becomes considerably heated by its close proximity to the 
incandescent fuel on the grate, and as it receives the hot cinders 
and unconsumed fuel which drops from the grate, it follows that 
the air as it passes along between the bars and the plate will become 
heated, and will receive an additional degree of heat by passing 
through the highly heated grating M, which also subdivides it into 
a number of streams or jets, in which form it mingles with the 
carbon and unconsumed gases as they pass over the bridge, 
and effectually prevents the formation of smoke. As the combus- 
tion of the fresh fuel proceeds, the plate I may be gradually lowered 
so as to reduce the draught, thereby regulating the supply of air 
according to the requirements of combustion. 

In Figs. 1 and 2 the plate I is shown in its lowest position, in 
which state the cinders and ashes may be readily removed from it 
with the front of the ash-pit. In order to adapt this plate to the 
semicircular form of the ash-pit, and so allow of its descending to 
the required extent, the inventor proposes to attach hinged flaps i, i, 
to the sides of the flap, which flaps will gradually fold up as the 
plate descends, as shown clearly in Fig. 2. By the application of the 
plate I below the fire-bars the great loss and radiation of heat from 
the ash-pit into the stokehole, which is found so objectionable in 
steam boats, is prevented, as this heat is carried inwards to the flues 
by the draught beneath the fire-bars. 





GILBEE’S RAILWAY SIGNALS. 


Tue invention, communicated to Mr. W. A. Gilbee, of No. 4, 
South-street, Finsbury, by Mons. Desgabriel, of Lyons, consists of 
an improved apparatus for working the signals on railways in a more 
safe and expeditious manner than by manual labour as at present 
generally adopted. 

The apparatus is composed of a cylindrical case perforated with 











horizontally, of 
the rays of two lights. This case is enclosed in a concentric outer 
case having three different coloured lenses round its circumference. 
The exterior case is fixed on a post or support in the ground which 
supports it; and the inner case, which is movable, turns with the 
ball or sphere by which it is surmounted This ball or sphere is 
divided into two hemispheres of very visible colours, which act as 
signals by day; the lights serving to transmit the signals by night. 
Enclosed in a small case is a clock movement, which, by means of a 
pinion gearing with a wheel, causes the apparatus to turn round a 
central pivot. Stops placed at certain distances apart on a circular 
plate above these wheels, prevent this action until a click lever (in 
gear with the stops) is drawn back by the electric current from an 
electro-magnet placed in the interior and attracting the click 
lever towards itself. The 
electric current which causes 
the movement of the signal, 
is put in action on the pas- 
sage of a train, by a projec- 
ting arm or other suitable 
contrivance fixed to the first 
carriage of the train. This 
arm passes between two iron 
bars suitably placed in the 
road near the signal appara- 
tus, and separates one of 
them, which acts on a bell 
crank lever. This lever 
moves a horizontal lever, the 
opposite extremity of which 
is thereby raised and put in 
contact with the poles of an 
electric battery. A hook 
catches the bell-crank lever 
when it is displaced by the 
action of the cam, and holds 
it the required time for com- 
pleting the circuit of the 
electric current in the appa- 
ratus, and until another cam 
of the train disengages it and 
breaks the communication of 
the wires. 


two diametrically opposite openings, for the p 




































The apparatus is composed of an inner cylindrical case A formed 
with two openings A}, diametrically opposite to each other, and 
through which pass the rays of light from thelamps B. This case is 
surrounded by a concentric outer case B!, having three lenses of 
ditierent colours fixed to its circumference. The exterior case is 
secured to a post, which supports it, and the inner case A, rotating 
on a vertical pivot C;turns with the spherical body C! placed on the 
top; this ball is divided into two hemi=pheres, each painted with a 
conspicuous colour. These colours act as signals during the day, 
and the lamp lights serve to transmit the signals by night. A small 
case Ci! contains a clock movement, which, by means of a pinion D 
gearing with the toothed wheel E, causes the apparatus to turn 
round the central pivot C; F is a circular plate, on the periphery of 
which are stops or teeth placed at calculated distances. The short 
end of a click lever gearing in these teeth or stops prevents the 
action of the clockwork on the signal until the long end of the lever 
is attracted by the electro-magnet G1, when in connection with an 
electric battery. A projecting arm causes the passage of a train to 
actuate the mechanism so as to plete the electric circuit, and by 
that means causes the movement of the signals. This arm is fixed 
to the first carriage of the train, and in passing between two iron 
bars H, Hi, gives motion to the bar H! fixed to the top of the bell- 
crank lever J, and thus actuates the horizontal lever K, the opposite 
extremity of which being raised puts in contact the poles of an 
electric battery. To prevent the sudden passage of the arm of the 
train from injuring the mechanism, the lever J is made to press on 
the lever K by means of a spring I. The lever K has, in addition, 
a small joint ki: so that the excess of force may be destroyed on the 
movable parts. The movement of the lever k is limited between 
two stops L, Li; the latter may be raised or lowered as desired. A 
hook takes S into an eye or staple on the bent lever J when it is 
displaced, and holds it the required time for completing the current, 
and then another arm of the train disengages it, and interrupts the 
communication of the wires until another train passes. These 
warning signals are placed near the rails, and the distance from one 
to another may vary according to circumstances, but it is considered 
more convenient that they should be about three miles apart. A train 
passing on the rail communicates to each of the sign 8 movements 
which indicate that the line is occupied, quently a train ing 
in the opposite direction cannot advance with seeing that the line is 
closed, or show “ danger;” in the same manner, a train coming 
from behind with greater rapidity will slacken its speed when the 
signal before it shows the presence of a train with which it would 
come in collision 











INSTITUTION OF CIVIL ENGINEERS, 
December 18, 1860. 
Grorce P. Bippxr, Esq., President, in the Chair. 
ANNUAL GENERAL MEETING, 

Ix presenting an account of the proceedings during the last 
twelve months, it was remarked that the principal duty of the 
Council had been to carry out, and persevere in. the practice and 
regulations established during previous years, which had been found 
to contribute so much to the steady growth and increasing import- 
ance of the institution. 

On this occasion a short account was given of the state of engi- 
neering in a few distant countries, and, particularly, in some of the 
British colonies ; because those eye might not be generally 
so well known, and because attention had previously been ¢hiefly 
directed to engineering progress in the United Kingdom, and on the 
Continent of Euro 

At the Cape of Hope, a railway, the first undertaking of 
the kind in that colony, had been commenced, which would run 
from Cape Town, through Stellingbosch, to the Paarl and Welling- 
ton, a distance of about fifty-eight miles. The wurst section of this 
line would, it was expected, be opened shortly. At Cape Town 
arrangements would made to connect the railway with the 
Harbour Works now being carried out, under an Act passed by the 
Colonial Legislature in 1858. These works comprised a pier, or 
breakwater, running from the western shore of Table Bay, in « 
north-easterly direction, for a length of 3.250 feet, which would 
provide refuge accommodation and commercial facilities at an 
estimated cost of £400,000. In order to procure materials for thé 
breakwater, which would be formed by a rough rubble mound, a 
basin was to be excavated having an area of 1('} acres, with a depth 
of 20 ft. at low water at spring tides; and there would be about 
4,100 ft. of quays. An outer basin, 4} acres in extent, would be 
—_ for the trade, it was thought, in about two years and-a- 

alf. 

The principal engineering works in progress in Australia were 
roads, telegraphs, and railways. Telegraphic communication was 
established between the cgnde of the three colonies, and Tasmania 
had been connected by a submarine cable, which was now unfortu= 
nately damaged between King’s Island and the Hummocks. The 
telegraph wires. which were carried overground, might be seen 
wherever there were towns, as would be gathered from the statement 
that there were now 1,000 miles in operation in Victoria, about 
1,000 miles in New South Wales, and nearly 500 miles in South 
Australia. The railways, with the exception of two or three short 
lines near Melbourne, all belonged to Government, and had 
been carried out by means of loans; the only private undertaking 
of any magnitude, the Geelong and Melbourne line, baving lately 
been purchased by Government for about £750,000 at par. In 
South Australia a proposal had recently been made to inaugurate a 
fresh policy. Two new railways were projected—a short suburban 
line, to which it was proposed to give a limited guarantee, and a 
more important line, tow .rds which a dotation of land was offered. 
Unfortunately, a uniform gauge had not been adopted, as it should 
have been in all the colonies; for, whilst in Victoria and in South 
Australia, the rails were laid to a gauge of 5 ft. 3in.,, in New South 
Wales the gauge was 4 ft. 8} in. This was likely to cause consi- 
derable inconvenience in the future, when the main trunk lines to 
connect the capitals of the respective colonies were pleted 

The railways in progress in New South Wales were:—!, the 
Great Southern; 2, the Great Western; 3, the Great Northern. 
The Southern, or main trunk line from Sydney, ultimately intended 
to join the Victorian system of railways at the river Murray, had 
been opened as far as Campbelltown, a distance of 34 miles. Up to 
Paramatta, 13} miles, there were two lines of way, and beyond only 
a single line. A further length of 20 miles, as far as Picton, was 
expected to be completed in a few months. The cost of the double 
line, including rolling stock and machinery, and workshops at the 
terminus, had amounted to upwards of £40,000 a mile, and of tlie 
single line about £10,000 a mile. ‘Trial surveys bad been made, and 
estimates prepared of the cost of extending this line to Goulburn, 
from which it appeared that the natural difficulties were such as 
would necessitate an expenditure greatly in excess of that hisherto 
incurred. The Western, starting from the Southern, 14 miles west of 
Paramatta, was opened as far as Blacktown, on the Windsor road, a 
distance of eight miles, in August last. The cost had averaged 
about £10,500 a mile of single line. The works were now in progress 
up to Penrith, a further distance of twelve miles, This line was at 
present proj to be carried to Bathurst, and extensive surveys 
and explorations had been made of the country between the Hawkes- 
bury and that place, including the valley of the Grose, in order to 
discover a practicable route by which to pass the range of the Blue 
Mountains. The Northern Railway started from Newcastle, about 
60 miles north of Sydney, between which places there was steam- 
ship communication daily, The line was opened two years ago to 
East Maitland, and subsequently to West Maitland, a distance of 20 
miles; and in August last to Lochinvar, a further length of eight 
miles. From Lochinvar to Singleton, 23 miles, the works would be 
finished in the middle of 1861. The expenditure had amounted to 
about £12,000 a mile of single line. ‘The country was under survey 
beyond as far as Muswellvr..ok, 70 miles. It abounded in minerals, 
particularly in coal, from which all the Australian colouies, as well 
us India and China, might be supplied. 

In the thriving colony of Victuria, the railways now open were 
the Geelong and Melbvuurne, a single line, 40 wiles long, passing 
through a level country, in connection with which there were 
extensive piers and whurves at Williamstown, the port of Mel- 
bourne, Also the suburban railways, which had been constructed 
by private companies, in whose hands they still remained. These 
were :—1, Melbourne and St. Kilda; 2, St. Kilda and Brighton; 
8, Melbourne to Richmond, Hawthorne and Brighton; and 4, 
Melbourne and Hobson's Bay, a double line, three miles in length. 
The great lines to the interior were:—1, Melbourne and Mount 
Alexander, to Castlemaine, Sandburst, and Echuca, on the 
river Murray, a length of 152 miles, The main line had 
been opened to Sunbury, 22 miles, and also the branch 
to Williamstown. The portion of the line from Sunbury to 
Woodend, 28 miles, was expected to be finished -~. next 
year. 2, Geelong and Ballarat, a length of 53 miles, of which no 
part was yet open, The estimated cost of these two lines, both 
of which would consist of a double way, was seven millions 
(upwards of £34,000 a mile), of which three millions sterling had 
been already raised and expended. With respect to the general 
character of the country, it was described as rising regularly from 
the coast to the dividing range—with the exception of ove sudden 
step of 300 ft.—to a height of about 2,000 ft. m 40 miles. There 
wee occasional chasms, or ravines, 100 ft. to 5v0 ft. in depth, and 
660 ft. to 3.300 ft. in width, through which the water falling on the 
higher ranges was discharged with impetuous veloci.y. But there 
was a total absence of those great leading valleys which were found 
in England. The larger rivers, creeks, and ravines had been crossed 
generally by viaducts constructed with abutments and piers of blue- 
stone masonry, and wrought-iron superstructures, The permanent 
way was of the most substantial character, consisting of a double- 
headed rail, weighing 80 1b. per yard, fished, and laid in chairs in the 
ordinary way, on native timber sleepers. — 

In South Australia a double line of railway, from Port Adelaide 
to Adelaide, a distance of 3} miles, had been opened for three or four 
years, and a single line irom thence to Gawler, 29 miles, for two 
years and a-balf. From Gawler to Kapunda, 16 miles, the line 
was opened this year. It was proposed to extend this line north- 
wards. 

The oldest railway in Canada, a short line called the Laprairie 
and St. John, was opened for tratlic in July, 1836. From that period 
until the year 1849 little progress was made in the extension ot rail- 
ways. At the commencement ot 1857 there were 1,402 miles of line 
in operation, and at the present time the mileage was 2,093, and the 
number of railways 15, all which, with one exception, had been con- 
structed between 1852 and 1860, ‘The three principal lines were the 
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Buffalo and Lake Huron, the Great Western, and the Grand Trunk. 
They ran longitudinally through separate divisions of Cauada, and 
were constructed with a view to secure a share of the large traffic 
in passengers, goods, and agricultural produce, which found its 
way from the Western States to the Atlantic seaboard, and vice 
versd. The Welland Railway (25 miles long) was constructed two 
years ago, mainly for the transportation of grain in bulk and heavy 
goods, in opposition to the Welland Canal, which had an ascent of 
upwards of 300 ft. of lockage to overcome between Lakes Ontario 
and Erie. All the other lines depended chiefly upon local traffic. 
The Canadian railways had nearly all a uniform gauge of 6 ft. 6 in., 
and wereall single lines. The average cost per mile of the main 
lines had been about £15,100, inclusive of rolling stock and other 
expenses. The cost of the branches had ranged from £6,000 to 
£10,000 a mile. The bridges were generally built of timber, which 
it was thought cheaper to renew every ten years, than to build at 


as cong a collection would be, it was believed, of great interest and 
value. 

The deceases during the year were:—William Alers Hankey, 
honorary member; William Blackadder, Terence Woulfe Flanagan, 
Colonel William Nairn Forbes, K.E., Robert Grundy, Joseph 
Locke, M.P., Charles May, Joseph Miller, Thomas Penson, Robert 
Berthon Preston, John Geale Thompson, William Francés [sherwood 
West, and Francis Mortimer Young, members; Captain William 
Fullarton Lindsay Carnegie, R.A., Lieutenant Edward Fraser, B.E., 
Robert Hughes. James Wardrop Jameson, William Sayce, William 
Simms, and Archibald Slate, associates, 

The resignations of one member and five associates were an- 

1. The ber of members of all classes now on the books 
was 930, being an effective increase in the year of thirty-six. 

By the death of Mr. Locke the institution was deprived of the 
services of a valuable and influential member, who was most 

licitous to do all in his power to advance the common interesta, and 








first in stone or iron. But on the Grand Trunk the bridges 
chiefly of tubular iron girders, and on the Great Western main line 
there were also some wrought-iron bridges. The capital embarked 
in Canadian railways amounted at present to about £26,000,000 
stérling, of which £4,161,150 might be considered as the contribu- 
tion of the province of Canada, inasmuch as the interest on that 
amount (£249,669) was an annual charge upon its revenue. 

The only other engineering works constructed in Canada during 
the last few years were the deepening and improvement of the 
river St. Lawrence, between Montreal and Quebec, the erection of 
lighthouses in the Gulf of St. Lawrence, and works for the supply 
of water to Quebec, Montreal, and Hamilton. 

During the past three or four years there had been J ee stagna- 
tion in the extension of railways in the Northern and Western States 
of America. In Michigan, the Grand Trunk (of Canada) had con- 
structed 55 miles, and the Great Western (of Canada) had contributed 
largely towards the completion of the Detroit and Milwaukie Rail- 
way, 186 miles in length. The other American railways in progress 
at present in the North-Western States were all westward of 
Chicago, and had all the common object in view of opening up new 
territories west of the Mississippi and Miesouri rivers. 

In Russia the St. Petersburg and Warsaw Railway was com- 
menced, as a Government undertaking, about the year 1851; but in 
1856 it was ceded, with others, to the Grand Russian Railway 
Company. The length of this line was about 670 miles, one half 
of which was completed, though many of the works were merely 
temporary. A branch to connect this line with the Berlin-Kénigs- 
berg Railway was being vigorously pushed forward, and the portion 
to the Prussian frontier was already open for traffic. The Riga- 
Dunaberg Railway, 140 miles long, running from Riga towards 
the producing district», and by its junction at Dunaberg with the 
Berlin and Warsaw Railways, connecting Riga with the network of 
European railways, was rapidly approaching completion; the 
earthworks and permanent masonry having almost all been com- 

leted before the close of the last season. The Moscow and Nijni 

ovgorod line, which would connect the western ports with the 
extreme European end of that vast empire, hy moonne of those 
important thoroughfares for goods, the rivers ma and Volga, 
was making rapid progress, and one-half of this line was expected 
to be ready for traffic next summer. 


The improvements which had been made in the iron manufacture 

during the last few years, and the changes that were now taking 

lace, were then referred to; and it was stated that the result had 
ta that, whereas the annual “make” of a blast furnace in the 
year 1750 was only about 300 tons, now it ranged from 5,000 to 
10,000 tons per annum; and, in a few cases, amounted even to 
15,000 tons per annum. In reference to wrought-iron, it was said 
that the plan of reversing the rolls had been considerably extended, 
and occasionally a second pair of rolls was placed close to the first, 
running continuously in the opposite direction, so that the iron 
could be rolled either in coming forward, or in going back. Plates 
1} in. thick, by 3 ft. wide, and 20 ft. long, and plates 4} in. thick by 
8 ft. wide and 15 ft. long had been rolled, as well as bars up to 
72 ft. long. Most of the improvements in the manufacture of steel 
had been introduced within the last half-century. Cast steel bells, 
weighing 53 cwt. each, bad been made in this country, and castings 
of steel weighing 100 cwt. in Austria. Large plates and very heavy 
bars had also been made of puddled steel, produced direct from cast- 
iron; and, lastly, steel wire, when hardened to about a deep blue 
temper, was found capable of carrying 130 tons per square inch. 
More than one process had been used in the production of cheap 
steel, which had been found by recent experiments to possess seeny 
double the strength of ordinary iron, accompanied by other valuable 
properties. With regard to the application of iron, a new era com- 
menced with the construction of the Conway and Britannia Bridges; 
as the elaborate experiments made prior to their construction tended 
to prove that previously-received theories were in some respects 
erroneous. Again, the building erected for the Great Exhibition in 
1851, from its lightness and security, called attention to the hitherto 
undeveloped capabilities of the combined use of cast and wrought- 
iron for such purposes. 

The improvements in the artillery and projectiles of the present 
day, which had resulted from the efforts of civil engineers, were 
calculated to lead to important changes in modern warfare. Simul- 
taneous with the rapid advance in the destructiveness of weapons of 
offence in attack, there was a necessity for a corresponding altera- 
tion in the means of resistance. These subjects had led to elaborate 
researches and experiments for ascertaining the best qualities of 
metals to resist the enormous strains and concussions which had to 
be encountered, and the best dispositions in which to employ them. 
Iron coated ships had for some years been regarded as a probable 
coming necessity; but it was not until about the end of the year 
1858 that the Admiralty, for the first time, seriously considered the 
subject. This resulted in the designs on which the Warvior and. 
Black Prince were now being constructed. The problem was one of 
great difficulty. An enormous weight of armour had to be added 
to the weights hitherto carried. At the same time greater speed was 
demanded, and that involved increased weight of engines and a 
larger supply of fuel. Then, again, the weight was top-weight and 
wing-weight, which had to be carried on fine lines for speed. To 
reconcile these conditions with the practical points in a war vessel, 
and to give such a ship good seafaring qualities, to make her a good 
cruiser, and also well-suited for a voyage, and for the probable con- 
ditions that would attach to a European war, was a problem which 
might well employ the professional skill of naval architects and of 
every member of the Institution. 

The principal papers read during the session were then noticed ; 
and it was remarked that there were still many important executed 
works, some even possessed of great novelty, which had not yet been 
brought forward at the pad tay It was hoped that accounts of 
these undertakings would still be brought before the members. The 
intense interest which the discussion upon Mr. Longridge’s paper 
“On the Construction of Artillery” excited, was referred to. On 
this occasion Sir William Armstrong and Mr. Whitworth—members 
of Council—each exhibited a 12-pounder gun on his system, described 
its mode of manufacture, and explained its working ; and the Council 
thought that both these gentlemen were entitled to the best thanks 
of the members. 

It was stated that the library was now occupying the attention of 
a Committee of the Council, with a view to ascertain what was re- 
quired to render it as complete a collection as possible of works on 
engineering and the allied sciences, us well as of books of reference 
on general scientitic subjects. The members were urged to assist in 
procuring copies of all treatises, reports, and documents relating to 
professional matters; as this was the natural place for their recep- 
tion and preservation, where they could be consulted by all. At the 
same time steps were beitig taken to have comp ted the set of the 
ordnance maps of the United Kingdom, and to procure copies of the 
maps illustrating the yg survey of the British Isles and the 
trigonometrical survey of In Endeavours were also being made 
to copies of the reports of all the different railway companies, 


to maintain the dignity and social position of the profession. The 
suddenness of his removal, while in the enjoyment of apparently 
sound health, and following so immediately after the deceases of his 
friends Brunel and Stephenson, tended to render this loss even more 
severely felt. 

The abstract of accounts showed that the receipts for subscriptions 
and fees amounted to £2,550, and the expenditure to £2,100, the 
outlay for Minutes of Proceedings being much less than in previous 
years. There being thus a balance in favour of the institution, in 
addition to the £1,000 already placed on deposit at the Union Bank, 
it was thought advisable that an investment should be made, and 
accordingly £1,100 Norfolk Debenture Stock bearing 4 per cent. 
interest was purchased. During the recess the Stephenson and the 
Miller Bequests of £2,000 and £3,000 respectively bad been received. 
Thus, the funded property of the institution now amounted to 
upwards of £12,000; in addition to which there was a further sum 
of £2,000 to be received under the will of the late Mr. Joseph 
Miller, in which a relative had a life interest. 

It was thought that so munificent a benefactor as Mr. Miller 
deserved some memorial; and it was considered that none more 
appropriate could be devised than a oy to be placed on the walls 
of the meeting-room. The council had confided the task to Mr. 
Boxall, A.R.A., who would, it was presumed, produce a good picture 
of our late member. 

In conclusion it was observed that the steady progress which had 
marked the career of the institution from its commencement, and 
the estimation in which it was held both at home and abroad, should 
induce the members of all classes, by unanimity and energy, and by 
earnest co-operation, to study to maintain its high reputation, and to 
increase its sphere of usefuluess. 

After the reading of the report Telford medals were presented to 
Messrs. J. J. Berkley and R. B. Grantham; a Watt medal to Mr. 
J. A. Longridge; Council Premiums of Books to Messrs. E. L. 
Williams, £ B. Webb, F. C. Stileman, J. R. Walker, and D. K, 
Clark; and the Manby Premium, in Books, to Mr. J. A. Longridge. 

The thanks of the Institution were unanimously voted to the Pre- 
sident for his attentivn to the duties of his oflice; to the Vice-Presi- 
dents and other members and associates of council, for their co- 
operation with the president, and their constant attendance at the 
meetings; to Mr. C, Manby, honorary secretary, and to Mr. James 
Forrest, secretary, for the manner in which they had performed the 
duties of their offices; as also to the auditors of the accounts and 
the scrutineers of the ballot, for their services. 

The following gentlemen were elected to fill the several offices on 
the council for the ensuing year:—G. P. Bidder, president; J. Fow- 
ler,'C. H. Gregory, J. Hawkshaw, and J. R. M‘Clean, vice-presidents ; 
Sir William Armstrong, J. Cubitt, J. E. ee ge T. E. Harrison, 
T. Hawksley, G. W. Hemans, J. Murray, J. S. Russell, G. R. 
— and J. Whitworth, members; and Captain Galton, R.E., 
and H. A. Hunt, associates. 

The meeting was then adjourned until’ Tuesday, January 8th, 
1861, when the monthly ballot for members would take place, and 
the discussion upon Mr. Preece’s paper, ‘‘ On Submarine Telegraph 
Cables,” would be r.oumed. 





MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
Ordinary Meeting, Nov. 27th, 1860. 
Dr. J. P. Joure, President, in the Chair. 


A Paper by Thomas Moffat, M.D., F.G.S., F.R.A.S., “On the 

revalence of certain forms of disease in connection with Hail and 
ee Showers, and the Electric condition of the Atmosphere,” was 
communicated by Mr. Binney. 

In 1852, while deducing results from the meteorological observa- 
tions of the two previous years, the author observed that an 
intimate connection existed between falls of snow and hail and 
diseases of the nervous centres, such as apoplexy, epilepsy, paralysis, 
and vertigo; and the results of eight more years bear out the truth 
of the observation. 

A table formed from two hundred and thirty-six cases of the 
above diseases, and upwards of one thousand observations of the 
electrometer, is given, showing the percentage of hail and snow 
showers, the cases of diseases of the nervous centres, and the times 
that the air was positive and negative with each wind. From this 
table it appears that with the wind from the N., N.E., E., and S.E. 
points, which the author calls the snow points, the percentage of hail 
and snow showers is 23°2 ; of cases of apoplexy, &c., 36-7; of positive 
electricity, 27-0; and of negative electricity, 34:1; while with the 
wind from the Aail points, S., S.W., W., and N.W., the percentages 
are respectively 76°6, 65:7, 72°6, and 67-5, thus showing that the 
number of cases of disease increases with the frequency of hail and 
snow showers and the consequently increased frequency of the alter- 
nations of positive and negative electricity. 

All observers agreee that the air is negative on the approach of 
great storms, and negative or alternately negative and positive in 
unsettled weather, and the author remarks that such storms are 
almost invariably accompanied by convulsive diseases, or diseases of 
the nervous centres in some form; and in support of his statement 
he quotes many cases from his notes of the storms of the last twelve 
months, but more particularly the succession of gales which 
occurred from the 21st to the 30th October, 1859 (in one of which the 
Royal Charter was lost), the gales of the 25th, 26th, and 27th of 
May last, which were accompanied with frequeut hail showers; and 
those of the 24th of August and four following days. Other forms of 
disease y such atmospheric conditions, such as premature 
uterine action, epistaxis, and diarrhca, with vomoting and cramps; 
and cases of this class are quoted by the author from his notes ; and 
he remarks that it would then appear that negative electricity plays 
an important part in the above atmospheric conditions and morbid 
actions. After describing the electrical phenomena of continued 
heavy rains, and of thunder storms and heavy showers of hail and 
snow, the author observes that, as the electrical tension of the clouds 
which produce these storms and showers is always strong, it must 
have a coercive force upon all bodies at the earth’s surface; and 
that as, according to our notions of electrical action, the moment the 
influence of the inducing body is removed, a re-arrangement of the 
electricities in the induced body takes place, we cannot well avoid the 
conclusion that during the period of induction, and when the re-ar- 
rang t—the rebound—the back stroke occurs, some important 
action must take place in the organic forces, such as the nervous and 
the muscular. (Gases are quoted in illustration, and the author then 
remarks that, from long series of observations, it would appear that 
there is an intimate connection between hail and snow showers, 
stormy weather, atmospheric electricity, and certain forms of 
disease; and he ventures to add that hail and snow are formed 
under the influence of opposite electrical conditions, and concludes by 
suggesting the means of putting this opinion to the test of ex- 
periment. 








MISSISSIPPI RIVER AND STEAMERS. 


THE general features of these remarkable vessels are pretty well 
understood by engineers and the public generally, but’ their 
peculiarities of construction and dimensions have not frequently 

referred to in print. A Western river steamer is briefly a wide, 
flat-bottomed boat, drawing from 18 in. tp 50 in. of water; the lines 
are usually blunt and round, but are sometimes fine and hollow. 
The main deck is within 4 ft. or 5 ft. of the water; the guards over- 
hang the bow so as to make the forward deck resemble that of a 
New York ferry boat; the boilers and engines are on the main deck, 
the latter being direct-acting, and inclined from 18 deg. to 25 deg., 
to meet the centre of the paddle-shaft. The boilers are cylindrical 
and of the return flue variety, and never have flue-tubes and inclosed 
fire-boxes after the locomotive pattern. ‘The engines are non-con- 
ducting, the steam pressure being from 100 Ib. to 150 1b, per square 
inch. The exhaust steam heats the feed water to from 200 deg. to 
212 deg., and then passes into the atmosphere. ‘Ihe paddle-wheels 
are much further aft than is usual in Eastern steamers; they are 
also disconnected —each engine works its own wheel. For the 
narrower and shallower rivers, stern wheels are employed. These 
are from 12 ft. to 20 ft. in diameter, and nearly as wide as the 
boat, the shaft having right-engled cranks which are worked 
by horizontal cylinders. The wheel is supported by heavy 
side timbers, forming a part of the framing of the hull. 
The connecting rods are, in all cases, of wood, with iron 
strap-heads, and iron or brass boxes. ‘Ihe valve motion, in all 
cases, consists of two puppet steam valves on one side, and two 
puppet exhaust valves on the other side of the cylinder. Sometimes 
these valves are double, that is to say, balanced, like those of 
Eastern steamers. The valves are lifted by four respective levers, 
lying parallel with the cylinder. Each lever has its fulcrum at one 
end of the cylinder; the valve stem is vertical or rather perpen- 
dicular to the centre line of the engine, and is fastened to the lever 
near its fulcrum. The four levers are lifted at their adjacent ends 
by two rock shafts lying near together and across the top of the 
cylinder—one steam apd one exhaust. The rock shafts are worked 
by cams on the main shaft. The construction of the boat is briefly 
as follows:—The hull, which is, say, 360 ft. long, 38 ft. beam, and 
8 ft. deep, is constructed in the usual manner, except that a hog- 
frame or longitudinal bulkhead extends from the bottom to the main 
deck, through the entire length of the vessel. This is sometimes 
solid timber, and sometimes partly solid and partly trussed. Partial 
longitudinal bulkheads extend through the length of the vessel on 
either side of the centre. The pillow block frames, near the sides of 
the boat, are of solid timber. The hull is the only solid part of the 
structure. The rest is mere shell work—strong enough and very 
light, but peculiarly combustible; however, if the right sort of 
discipline is maintained, and plenty of good fire pumps are kept in 
working order, these boats may be made safe enough; they could 
hardly be made incombustible, at present. The height to the saloon 
deck, from the main deck, is from 10 ft. to 18 ft. ‘The saloon deck 
extends entirely over the main deck, except for 20 ft. to 40 ft. at the 
bow. At this pvint, freight and passengers are taken aboard and 
discharged. Immediately abaft it is the stairway to the saloons. 
No part of the main deck is inclosed, except abaft the paddle-wheels, 
the upper works being supported on tall naked columns, The after 
art of the main deck, where the ladies’ saloon is situated on 
astern boats, is devoted to freight. 

The saloon deck is entirely surrounded by pr le decks, the 
state rooms inclosing the saloon, opening to the deck without as well 
as to the saluon. The grand hall or saloon—from 12 ft. to 20 ft. 
wide, and from 150 ft. to 250 ft. long, and entirely unobstructed—is, 
in the finer boats, magnificently wrought and decorated, and far ex- 
ceeds in size, stateliness, and general splendour of effect, any one 
saloon of any other class of vessels, from the Great Eastern down. 
Above this deck is a promenade deck, or what would correspond to 
the hurricane deck of Eastern steamers. Above this is a long tier of 
state-rooms, and above this ‘3 another extensive promenade deck, upon 
the front end of which is situated the pilot-house. The whole structure 
often rises 59 ft. from the water. In times of unlimited steam pressure, 
it frequently rises considerably higher. 

The following are some of the principal dimensions of the new 
steamer, Memphis, put on the Mississippi this season, and now running 
between St. Louis and Memphis, 460 miles :— 





PEE cn cca oe ee oe ce ce oo SD Reb 
J) eee eee eee 
Depth of hold ‘5. es os Ga Oe co Se Ye Ss # 
ee ee eee «= 
DON GE WHE RENE... 0c te ce 06 ce ce 
Area immersed mid-section, load oo cc co 160 og. &. 
Number of engines, non-condeusing oo es 2 


Diameter of cylinder... .. .. 264 inches 
8 feet 


0 Sg ae ee 
Nuwber of revolutions per minute oc co oe 618 
ni eee 130 Ibs, 
Average indicated horse power .. .. .. «. 400 ,, 
Length of connectingrod.. .. .. .. .. «+ 82 feet 
Angle of centre line of engine fromdeck .. .. 20 deg. 
Number of puppet valves... .. .. .. oe 4 
Diameter of steam valves .. 64 inches 
Lift of steam valves .. 4 


Length of each shaft (cast-iron) :: 3. 2. 12 18° feet 





Diameter inboard journal shaft .. .. .. .. 16 inches 
Diameter outboard journal shaft .. .. .. .. 12 - 
Weight of both shatts eo oc se co ce 86,000 Ib. 
il Se 4 

Length of boilers oe. 0 30 feet 
Diameter of boilers (inside 44 inches 
Number of steam drums .. o- a6 so He 2 
Diameter of drums .. «. «. «2 «+ «os ++ 80 inches 
EGRRtR OL MPEENS 4. 00 co 0s 00 ce 00 os 4 feet 


Area of entire grate surface .. .. + «+ «+ 76 8q. ft. 
Number of flues in each boiler.. eo 00 te 6 
Diameter 3 of flues in each boiler... .. +. +. 11 inches 
Diameter 3 of flues in each boiler .. — ws 8 a 
Total heating surface... .. .. «. «+ «+ «+ 2,430 sq. ft. 
Thickness of boiler plate .. .. «2 «- ++ «5-16th inch 
Diameter of paddle wheel.. .. «2 «+ «+ ++ 32 feet 
DME UEEEES oc « «2 os se se 08 1 nt 
Weight of boilers without fixtures os co cette BR, 
Weight of engines, auxiliaries, and fixtures 140,000 ,, 
Cost of engines, boilers, fixtures, and fitting ..18 009 dols, 
Cost of entire boat andengines .. .. .. ..70,000 dols, 
Maximum speed per hour in still water .. .. 18 miles 
Consumption of wood per 24hours .. .. «. 40 cords 
Equal to coal per hour per horse power, about 5 lb. 


The Memphis, like other Western steamers, has a “doctor” or 
donkey pump for feeding the boilers, which cons’sts of a beam engine 
with one steam cylinder, and two hot water pumps, and two cold 
water pumps. She also has, unlike most Western steamers, a 
“Nigger engine,” for hoisting and for working the capstan. This 
has a separate upright flue-tube boiler. 

There are some peculiarities of construction which may be further 
referred to, The guards, or sponson beams, are held up by hog- 
braces, or iron rods, running up from them over piers, and across the 
boat—a very simple and effective device. These braces are kept 
rather slack. When the greatest speed is to be attained, they are 
still further loosened, so that the boat may wring and twist, and ac- 
commodate itself to the power and the direction. There is no doubt 
that from 1 to 2 miles per hour more can thus be got out of the boat ; 
a little leakage is of no account under such circumstances. The 
shaft is of cast-iron, formed with a solid disc at one end, 3 ft. dia- 
meter, on which are lugs which secure the crank, whose hub is 
similarly formed and correspondingly lugged, the two being bolted 
together. The crank is of cast-iron, strapped with a wrought bar. 
The paddle-wheel arms, 3 tiers, are of wood, secured in cast-iron 
bosses. The cross-head is of cast-iron, 24 in. long. The connecting 
rod is of wood, as before stated, and its length is always four times 
that of the stroke. The engines are situated close to the sides of the 
vessel. It is probable that the two shafts are not in line with each 
other at any time. The framing, on which-the cylinder and slides 
rest is of wood. The pistons generally used are George W. Cotton’s 
patent, and they are a very good job. The outer ring, brass, is 1 in. 
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thick, and plugged with Babbitt’s metal. It is a single ring, with a 
lap joint. The inner ring, also single, is of cast-iron, 1 in. thick, 
with a lap joint. The piston head is cast-iron, divided into eight 
compartments, by a spider in the usual manner. In these are as 
many spiral springs, of #th-in. square cast steel, which press against 
a sort of cross-head, or follower, resting against the inner ring. The 
pressure of the springs is adjusted by set screws near the hub. The 
piston is shrunk upon the rod, and then cottered. The grates are 
continuous, that is to say, the fire extends evenly under all four 
boilers. One-half of the cylinder of each boiler is heating surface. 
The boilers are set in brickwork, with cast-iron facings. Below them 
are two cylindrical boiler-plate mud collectors. The heaters, gene- 
rally two in number, are of the injection variety, and are from 6 ft. 
to 10 ft. long, and about 2 ft. diameter. They lie horizontally above 
the boilers, and are simple cylinders, in each of which is a pan, into 
which both steam and water flow, and are thoroughly mixed. 

The larger class of boats used here a few years since, like the 
larger boats on the Eastern waters, were not found to Pay anda 
medium class, like the Memphis, is now more commonly built. One 
of the largest, the Eclipse, costing 168,000 dols., was 360 ft. long by 
42 ft. beam, and carried 1,200 tons of freight. Her cylinder was 
36 in. by 12 ft. stroke. The largess ordinary cylinders are 34 in. 
diameter by 10 ft. stroke. The largest boilers are 46 in. diameter 
by 40 ft. kngth. Boilers are made with from two to six flues. The 
thickness of plate is from } in. to ¥ i. and the pressure carried, 
from 100 1b. to 1501b. The days of reckless steam pressure are 
past, and very few explosions, comparatively, occur—none, perhaps, 
from over-pressure. There is no reason why these boats may not 
be as safe as any others, even with substantially their present con- 
struction. The idea of inherent and necessary weakness and danger 
is absurd. Water-tight compartments, to prevent sinking when 
stove, and an abundance of good force pumps, constantly kept in 
working order, are, of course, indispensable. - ’ ; 

The highest speed of Mississippi steamers is, of course, involved in 
considerable obscurity. The velocity of the current at various 
points, and the distances developed by the channel of the river, are, 
in many cases, entirely unknown, in an accurate and mathematical 
sense. Of course they have been approximately measured. It is 
more than probable that what is equivalent to twenty-four miles an 
hour in still water have been made with light draught and excessive 
pressure. A boat called the Altova, built some years since by Mr. 
Gaty, of Gaty, McCune, and Co., of St. Louis, ran from that city to 
Alton, about twenty-five miles—not less by the course of the channel 
—in from 1 h. 45 m. to 1 h. 55 m. quite regularly. The time 
coming down averaged about 1 h. The twenty-five miles’ run, then, 
averaged 1h. 25m. From seventeen to eighteen miles per hour is 

robably the fastest regular time made, which is about that on the 

North River. The Altona is said to have made the time up to Alton 

in 1h. 35 m. on one occasion, against a current of five miles per 
hour. But the velocity of the current here is very variable. The 
Missouri enters the Missi-sippi between St. Louis and Alton, and if 
the former is rising faster than the latter river, the current of the 
Missouri above the junction is much reduced. The dimensions of 
the Altona, which was one of the most rapid of Western steamers, 
were as follow: — Length, 245 ft.; width of floor, 27 ft.; width of 
beam, 31 ft.; depth, 6 ft.; draught of water, 2ft. to 3 ft.: two 
cylinders, 26 in, by 8 ft., and 32-ft. wheels. 

On the whole, the Mississippi steamers are very creditable and 
excellent specimens of practical engineering—of the adaptation of 
machinery to the peculiar circumstances of these shallow and rapid 
rivers, in such a manner as to secure commercial success and to 
promote the comfort of the traveliing public co an extent which is 
unrivalled in any waters on the globe. Their speed is, under the 
ca, remarkable, and their cheapness is still more remark- 
able. 

But the Western boats have their faults. Their destruction of 
carburetted hydrogen to get at the solid carbon of coal, is fearful to 
contemplate. Their furnaces have too little combustion room, too 
little depth, and rarely any provision for mixing air with gases. 
We do not venture to assert that a better style of boiler could be 
used, in view of the muddy feed, but we think it highly probable 
that better feed heaters and mud separators would so purify the 
feed that the locomotive boiler could be employed. Surface con- 
densation would be still better, but at present no great increase of 
first cost will be undertaken, even if it is feasible. The working 
surfaces of the engines are generally good, however rough the 
exteriors may be. And when sufficient lightness and stiffness are 
secured, an outside polish is of very little account—it might be 
advantageously omitted in the construction of much of our marine 
and railway machinery.— American Railway Review. 





THE WEATHER, 
THE following interesting observations have recently been 
sent to the Atheneum by Admiral Fitzroy :— 


Board of Trade, November 22nd. 

An alteration in the words on scales of barometers having been 
suggested, and daily tables of weather having been lately published, 
respecting which various questions have arisen, may I, as the person 
respousible for them, venture now to submit a few brief remarks on 
the subjects of these alterations and “ Weather Tables.” 

1. As it is impossible to have many words on a barometer scale 
that may be read easily, without a lens, my aim has been to condense 
the purport of few words, most wanted, in a systematic manner, as 
notes adverting to instructions elsewhere, and of general application. 

2. By comparison with the meteorological reports now published 
daily, one may ascertain the state «f a barometer, aneroid, or 
sympiesometer, or elevation above the sea level, by comparisons 
made between eight and nine in the morning, with two or three of 
the observations published, for the same time, and for places near, 
but on different sides. 

3. It is unnecessary to draw general attention to the use of such a 
continuous, uniform, and simultaneous series of observations as are 
available in these tables; but to practical seafaring members of our 
very maritime community—to pilots and fishermen, especially, who 
may possess weather-glasses, and may take this easy method of 
verifying them while studying the weather with these daily reports 
—they should be found invaluable. 

4. Aneroids are now made more portable, so that a pilot or chief 
boatman may carry one in his pocket, as a railway-guard carries his 
timekeeper; and, thus provided, pilots cruising for expected ships 
would be able to caution strangers arriving, if bad weather were 
impending, or give warning to coasters or fishing boats. 

5. Harbours of refuge, however exceilent and important, are not 
always accessible even when most wanted, «s in snow, rain, or dark- 
—_ when neither land, nor buoy, nor even a lighthouse-light can 

e seen. 

6. Not only do these daily statements of weather and indications 
of accurate instruments show, to all who are sufficiently interested 
to compare them day by day (aided, perhaps, by a map with wind- 
markers), the present and recently past character of the weather 
generally, and in many specified places, but tuey enable one to 
foresee the probable nature of wind and weather, during the next 
day or two, even the next few following days. 

7. Recent comparisons of accumulated facts have induced the con- 
clusion that winds move in parallel currents, or circulate around a 
centrical area; and that whether the extension of such movement 
or circulation be immense, as between the tropics and the polar 
regions, or whether it be small even as the dust-whirl, the laws of 
circulation or gyration are uniform, except in very rare and limited 
cases. 


8. When movements of the atmosphere, such as those of the 
perennial trade winds, or the very prevalent westerly winds, or 
‘anti-trades,” * are on the largest scale, the wind appears, at any 
one place, to move in straight lines, owing to the really circular arc 
having so little curvature; but when circulation is comparatively 
limitev, as in a cyclone, rapid changes in the wind’s direction are 
obvious to every observer. 





9. When such movements are not horizontal, but inclined to the 
surface, more or less, perhaps nearly vertical, or partaking of varied 
directions, they are exceedingly difficult to trace, except by upper 
clouds seen crossing heavenly bodies, or by visits to high mountains, 
or by examining “‘dust”* (so called) carried from far distant 
places through the higher regions of our atmosphere. 

10. Nevertheless it appears from the facts ascertained that the 
current —from polar regions— tends upward when intermediate 
between the tropics, and then as a tropical current, eastward, while 
the lower or polar movement is southward, and, apparently, west- 
ward. Apparently, because it is caused by the earth turning towards 
the east; not by its own inclination or impulse, which is solely 
southerly. Near the equator it has almost acquired that equatorial 
rather than centrifugal inspetus, which, as it rises into an upper 
region, causes it to move eastward while returning towards the pole, 
but losing this impulse as it approaches that centre. 

11. This circulation, therefore, closely followed out, is similar to 
that of all the smaller cyclonic motions (ellipsones ?) against watch- 
hands in north latitude, with the hands of a watch in the southern 
hemisphere. 

12. A practical, important, and hitherto unnoticed consequence of 
these facts is, that lines drawn on a map, at fight angles to the 
right (left in south latitude) of the wind’s direction towards anyone 
facing it, all tend more or less toward the centrical area (whether 
oval. elliptic, or circular), around which there is then a movement 
of circulation, more or less varying; and, therefore, that a fair 
average of such lines of direction (radii), drawn from various 
stations, will show (where they intersect each other most nearly) the 
approximate centre of such general circulation, which even thus 
roughly ascertaiued, may enable any person acquainted with 
cy logy to complete the circles on paper—show how the wind is 
then blowing, its probable relative strength at any parts around 
them, and over what countries or coasts the central part of such 
circulation will probably pass. 

13. Having this knowledge it immediately follows that telegraphic 
warning may be sent in any direction reached by the wires, and that, 
occasionally, on the occurrence of very ominous signs, barometric 
and other—including always those of the heavens—such cautions 
may be given before storms as will tend to diminish the risks and 
loss of life so frequent on our exposed and tempestuous shores. 


14. It has been proved that storms, indeed all the greater circula- 
tions of atmosphere, between the tropics and the polar regions, have 
an eastward motion, bodily, while circulating around a centrical 
area. 

15. This universal motion (however irregular or modified, in some 
few localities, by exceptional and minor causes) is independent of 
the regular circulation above mentioned, which, when compressed by 
the earth’s surface, or otherwise, has the effect of movements like the 
“parallel currents,” as first spoken of by Dové. These circulations 
of the polar and tropical currents, with their attendant peculiarities 
of dry, cold, and heavy air, or moist, warm, and light air, raising or 
lowering the barometer as they pass over any country, have probably 
caused the idea of “atmospheric waves” corresponding to barome- 
trical oscillations, as well as to the “ gyrations” of wind, so well 
elucidated by that meteorologist. 

16. Such prolonged and excessively broad currents are always 
flowing in nearly opposite directions, if side by side near the earth’s 
surface, or parallel ; but, if overlapping, or entirely superposed, cross- 
ing in various directions, and more or less impinging on or inter- 
mingling with each other. These greater currents, incessantly in 
motion, occasion by their eddies the minor movements of cyclones, 
successive, and perhaps numerous—one cyclone following, impinging 
on or counteracting another, more or less, and thus causing those 
complicated changes of wind, sudden shifts and apparent contradic- 
tions of the general law, which have so baffled some investigations, 
and have caused doubts as to the reliability and universality of the 
laws of storms. 

17. While these normal, polar, and tropical currents are respec- 
tively moving towards wide intertropical regions, and toward those 
very limited spaces around the poles of our world, they have, as has 
been stated, a general movement, in mass, laterally, towards the 
e 





ast. 

18. The body of air raised (rarified by warmth, loaded with 
vapour, and expanded) around the whole globe, about its equatorial 
bulk, is vastly greater than the aggregate of cold, dry, conden-ed and 
heavy air in the polar regions. This equatorial mass of air around 
the world has acquired a temporary impulse eastward with nearly 
the velocity of rotation in that zone; but prevented by gravitation 
from rising above a certain distance, pressed on by air in motion 
below (or behind), toward either pole it must go, to equilibriate the 
atmosphere. 

19. While moving toward the pole, retaining for a time, though 
gradually losing, its acquired eastward motion, which is continued 
only till the momentum due to its weight and velocity fails in etlect 
towards the polar circles—there must be a continual impact, a con- 
stant impulsion from the westward against the polar current lateraily, 
as it is drawn towards, and after the “ sub-solar” rising part of the 
atmosphere. 

20. The polar current has no lateral impulse of its own ; it is 
drawn towards the west in appearance only, because the earth’s 
surface has a greater rotatory velocity eastward than the polar 
current, proportionally to its approach to the equator ; while, on the 
other hand, that current is gradually acquiring equatorial motion. 

21. Therefore the sensible effect on the whole system of circulation 
must be continual easterly progression, a general motion of the 
atmosphere towards the east, even in the lower (perennial) trade 
winds, where its motion is only less different from that of the earth's 
surface than it is in higher latiiudes. 

22. The continuous impulse of the tropical current eastward, while 
that of the polar stream is solely southward, in itself seems to be the 
cause of that (almost?) universal law of gyration—against watch- 
hands in north latitude, with them in the Southern Hemisphere— 
which is now generally recognised, though, as far as | am aware, it 
has not been hitherto explained or accounted for generally. 

23. The normal state of our atmosphere appears to be a regular 
alternation or circulation of currents between polar and tropical 
regions—the polar advancing aloug the earth’s surface, the return 
current above at higher elevations. 

24. Sometimes for weeks together a polar current prevails—exces- 
sively broad—many thousand miles in width, and in latitude reach- 
ing from icy regions through the perennial “ trade-winds” quite to 
the sub-solar zone. The more marked characteristics of this current, 
where it does not blow over an expanse of comparatively warm 
ocean, are relative cold, dryness and heaviness, with positive electri- 
city. 

25. During such a normal condition of atmosphere the return, or 
tropical current, passing above, is only made evident to us by light 
upper clouds seen crossing heavenly bodies, and by the evidence of 
feeling, at high elevations, on mountains or in balloons. 

26. At other times, and by far the more prevalent, there is a more 
or less conflicting alternation along the earth's surface, or in the 
upper air of these great principal currents, in such a variety of pro- 
portion and combination, that observers, however careful and dis- 
criminating, canuot be otherwise than perplexed until more is ascer- 
tained, not only of the mechanical, but the chemical and electrical 
laws of the atmosphere. With the tropical current there is little, if 
any, positive electricity manifested in the air. Sometimes, and 
particularly with moist deposit, there is negative electricity in a 
greater or less degree. 

27. Part of the tropical current descends between the latitudes of 
20 deg. and 35 deg., turns towards the equator, aud combines with 
the perennial or the periodical winds. Fart flows on towards the 
polar region, invaricbly coming down or descending towards the 
earth's surface wherever the polar current fails; and then, having 
obtained access, it increasesin breadth and strength till a revival of 
the polar clement enables it to turn, overcome, and eventually displace 
its usurping antagonist. 

28. As the polar current diminishes or fails gradually, while 





moving southward, and as the first descent of the tropical stream 
more or less from the westward, the feeble extremities of the polar 
current are turned to the eastward, and, as they become combined 
with the advancing tropical stream, turn actually northward till lost 
—thus causing a rotatory movement against watch-hands—a move- 
ment as constant in the northern hemisphere as its analogous motion 
in the contrary direction, is general in southern latitudes. 

29. When the polar current recovers energy, being recruited from 
far remote sources, it usually presses suddenly and violently against 
the polar side of the tropical current which is flowing from the 
southward and westward, making it diverge in direction by curving 
away from the place of most pressure, and thus increasing the 
tendency to circulate, as above mentioned, in one direction rather 
than another. These currents combine or mix variously in nature as 
well as in direction. There may be also an electrical agency, not yet 
ascertained and traced distinctly, though frequently indicated. 

80. Let me remark that, although these appear to be general out- 
lines in accordance with observed facts, it ought to be borne in mind 
that similar features or peculiarities occur on a very small scale in 
some localities, and pepe exceptions or contradictions in others 
(such as temporary land or sea breezes, occasional gyration of a local 
whirlwind or waterspout, contrary to usual Jaw); so exceptional, 
however, that they may truly be said to prove the generality of 
those great laws so necessary to be studied by seamen. 

31. In the twenty-fourth paragraph I have said—“ The more 
marked characteristics gf this current (the polar), where it does not 
blow over an expanse of comparatively warm ocean, are relative 
cold, dryness, and heaviness, with positive electricity.” ‘To which, 
I will now add, that by relative heaviness was meant specific gravity 
—the weight of a given bulk (say a cubic foot) of polar air compared 
with an equal bulk (by dimension) of air in a tropical current. 

32. When such a body of the atmosphere as a wide tropical current 
flows against high land, it is speedily deprived of much aqueous 
vapour Trondenand into rain or snow), «und if it afterwards crosses a 
considerable tract of country, it is as dry, though still specitically 
light air. 

33. Masses of land, with arid and heated deserts or large forests, 
high, perhaps snow-covered ranges of mountains, extensive valleys 
or rivers on the grandest scale, influence atmo-pheric currents, as 
they cros-, in almost every conceivable variety of ways; and it is 
exceelin.!) difficult, in some localities, to eliminate special effects or 
peculi'r es from the great general or normal conditions of the 
world’s atmosphere. 

34. In estimiting the effect of air pressing on mercury in the 
cistern of a barometer, there is a very in:portant consideration which 
should be carefully weighed. By Mr. Barlow's experiments in 1849," 
instituted to discover how far vertical pressure is diminished by 
horizontal speed, he showed that a velocity of fifty miles an hour 
caused one-seventh less vertical pressure than when the movable 
body was stationary. In the familiar instance of skating, ice will 
besr a man in rapid motion, which would break if he stood-still, 
Now, if air in swift motion have its vertical weight diminished ever 
80 little, the barometric column must show it. If it were moving 
with the horizontal velocity of thirty miles an bour (#bout one- 
third only of its swiftness in a violent storm), and that the vertical 
pressure were diminished only one-thirtieth instead of one-seventh, 
it seems that the column of mercury would fall about an inch fro m 
this cause only— possibly much more. 

85. Besides this reason for a descent of mercury in the Torricellian 
tube, there appear to be at least two others which influence it even 
in still air, One is the effect or the specitic gravity of air caused by 
gas, steam, or aqueous vapour, which, bulk for bulk, is lighter than 
dry air, and the other (known) is the expansion of air by heat; also 
diminishing its specific gravity. How far electrical agency operates 
is not yet ascertained. 

86. That there are “ waves” of air—atmospheric undulations— 
we have the highest authorities for accepting; but that they are not 
such as have been sometimes supposed, while looking at barometric 
curves of oscillation, seems clear. Vibratory undulations must exist on 
a greater or less scale in all elastic fluids that are not at rest; but the 
direct correspondence of such motions in the atmosphere with those 
of the mercurial column appears to be disproved by the facts that 
sometimes, while ei‘ her polar or tropical current lasts several weeks 
with settled weather (the former much more frequently), there is little 
or no sensible change in the column of mercury, while the wind is 
steadily mm one quarter; but with, or shortly before a change of 
wind’s direction only, the mercury falls or rises, and this while there 
are notable abnormal motions in other regions of atmosphere, ampl y 
suflicient to cause the transmission of undulatory vibrations, or 
atmospheric waves. What has been termed the “trough” of the 
wave, being the lightest air, ought to mount highest, as it does be- 
tween the tropics; while the (so-called) “crest,” being the middle 
of heavy dry air, should sink the lowest, as we find the polar current 
always does, 

37. The effect of icebergs on our climate has been much questioned, 
especially with reference to this last season. It would seem that 
when they are numerous, or large, and under currents of wind that 
blow to our shores, a chilling influence must be felt, and aqueous 
vapour must be borne from their vicinity to be condensed in rain on 
our western high lands. The heat absorbed in thawing ice or snow, 
and converting its water into invisible vapour or gas, is well known 
to be very considerable in quantity. 

38. Similar eflects occur annually—not, indeed, from icebergs only, 
but on an intinitely grander scale around the arctic and antarctic circles, 
affecting all the adjacent temperate zones. As either pole is turned 
more toward the sun, after the vernal equinox, beat increases in the 
direction of that pole until a thawing etlect is produced on the ex- 
terior ice—when an interval of comparatively cold weather occurs, 
caused by absorption of heat near arctic circles affecting more or less 
the contiguous regions; and thus, perhaps, the frequent cold of April 
or May m this country (and others also) especially after a warmer 
early spring than usual, may be accounted for. 

39. The converse of these conditions ought to be found (if the facts 
be as above supposed), namely, a short summer, or rather an interval 
of comparatively fine, warm weather, soon after the autumnal equi- 
nox, caased by liberation of latent heat (during condensation of 
vapour and formation of ice) and precipitated moisture. 1s not this 
the case, all over the world, in temperate zones? ‘The expressions, 
“ St. Martin’s,” ‘St. John’s,” or the “Indian” summer advert to 
this period. 

40. A humble attempt may here be made to contribute, however 
slightly, to an investigation of some causes of the recent anomalous 
summer, which our great philosopher is known to be now investigat-* 
ing at his retreat in Kent. This year the coasts of Greenland have 
been blockaded with ice to an extent unknown for avout thirty 
years. ‘That ice was loosened from further north, and drifted there 
after the hot season of 1859. In this year, as the polar current or 
the mixture of polar and westerly winds, have reached Europe from 
the north-westward, they have been atlected on a yast scale, as the 
smaller streams of air are by passing over a melting iceberg; and, 
consequently, we have had a year of unusually low temperature, 
with much rain, more rain indeed than has fallen for some thirty 
years—about the same interval that Greenlanders estimate as having 
occurred since their coasts were similarly Shut up by ice for a whole 
summer. 

41. In concluding these remarks (of which I feel the rashness, 
acknowledging myself only a superticial follower, however devoted 
an admirer of real philosophers) the printed evidence of one whose 
lead it is always delightful to follow, may suitably terminate a paper 
intended to bear more particularly on the important subject of 
“ Wa uivg before Storms.” 

in auswer to a question from the ae Commissioners on Lights, 
Buoys, aud Beacons, Sir John Herschel stated that, * The most im- 
portant meteoro‘ogival communication which could be telegraphed, 
would be information just fresh received by telegraph, of a cyclone 
actually in progress at a great distance, and working its way towards 
the locality. ‘there is no doubt that the ; rogress of a cyclone may 
be ‘eleziaphed, and might secure many a ship from danger by fore- 
warning.” Ropext FrrzRoy, Rear-Admiral. 
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* Ashes, or Infusoria, 


* P, W. Barlow, Esq., C.E. 
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Tus invention of Mr. J. W. Ford, of Change-alley, Cornhill, relates 
to a double-acting pumping machine principally adapted for ship 
purposes, and consists in the peculiar arrangement and combination 
shown in the engravings annexed. Mr. Ford mounts two pumps, 
one under each end of an oscillating beam or lever, which is mounted 
on a suitable fulcrum and standard, the pump rods are connec'ed 
with this beam at each «nd, which has oscillating motion com- 
municated to it by an arm or lever which depends or radiates from 
the centre of the bend or its fulcrum, and is rigidly connected with 
it; this arm is connected by a suitable rod to » crank, whose diameter 
of revolution is regulated to give the oscillation to produce the 
stroke required for the pumps. The stroke may be varied by alter- 
ing the point of connection of the connecting rod with the pendent 
arm or lever. A spur pinion on the axis of the crank gears with a 
spur wheel mounted on a fly-wheel shaft, which receives motion by 
a winch handle fitted to such fly wheel shaft, or by other suitable 
means. The whole is fitted in a frame suitable for the purpose. 

Fig. 1 represents an elevation of a double lever pumping machine ; 
and big. 2 a transverse vertica) section. 

A, A, is a framework mounted on suitable standards or supports 
firmly secured in the deck or bed plate in which the pumps B, B, are 
fixed. The buckets of the pumps are connected by the rods E with 
either end of the lever or beam b mounted <n a fulcrum at the upper 

yart of pillar C. also raised from the deck or bed of the machine. 
The beam D is keyed fast upon its axis /, and has also keyed or 





otherwise fixed upon it a pendant arm g, which, being caused to 
oscillate, communicates an oscillating motion to the beam D, and 
thereby producing the up and down reciprocating motion to the 
pump rods E, which is transmitted to the pump buckets and raises 
the water. In order to communicate the oscillating motion and 
power to the pendent lever G, it is connected by the rod H to the 
crank pin of a crank K fixed upon a shaft L, the radius of which 
crank is equal to half the amount of oscillation it is desired to com- 
municate to the pendant lever G, each complete revolution producing 
a double oscillation of that lever equal to that extent. The shaft L 
has keyed _ it a spur pinion M gearing with a spur wheel N 
fixed upon the main driving shaft R. The proportion of the spur 
gear shown is as two to one, therefore shaft L makes two revolutions 
for each one of shaft R. A fly-wheel O is fixed on shaft R in order 
to equalise the motion. P is the winch handle for driving the 
machine, which may be adapted for one or more men to drive by. 
Thus it will be seen that the rotary motion communicated by the 
winch handle is transmitted through the spur wheels to the crank 
L, which imparts a reciprocating motion to lever G, and therefore to 
the lever D, and pump rods and buckets or pistons of the pumps 
which will raise and discharge the water, as well understood in 
umping. If it be desired to vary the stroke of the pumps, this may 
readily effected by moving the point of connection of the con- 
necting rod H with lever G farther from or nearer to the fulcrum /, 
so as to make the leverage of that arm greater or less, 





NEWTON’S APPARATUS FOR SUPERHEATING STEAM. 


THe improvements, which form the 
subject of the present invention of Mr. 
B. Normand, of Havre, patented by 
Mr. Newton, relates to a novel method 
of eflecting the operations of drying and 
superheating steam before applying it 
to motive power purposes, the object 
being to secure great economy in the 
expenditure of steam, and consequently 
in the quantity of fuel employed. Many 
arrangements of apparatus, Mr. Newton 
naively remarks, have been proposed, 
and several are now employed to effect 
the superbeating of steam. These 
arrangements consist of tubes sub- 
mitted to the action of a tire or of 
heited gases, derived from the steam 
boiler furnaces, ‘The superheating appa- 
ratus hitherto used the patentee de- 
clares present in various degrees the 
following inconveniences, viz.,— First, 
irregularity in the degree to which the 
steam is superbeated, by reason of 
variations of temperature in the heated 
gases, and by variable obstacles to the 
transmission of heat, as deposits of 
soot ujon the heat-absorbing surfaces. 
When these deposits of soot take tire 
there is then an excessive and injurious 
increase of temperature. ; 

Secondly, oxidation and rapid destruction of the parts exposed to 
heat which can only be made of iron, by reason of the high tem- 
perature to which they are exposed. Another inconvenience is 
parting of the joints from considerable and unequal expansion. 
These disadvantages take place even under ordinary circumstances, 
every time that the current of steam being interrupied, the parts 
acquire from the heated gases a temperature ranging generally from 
300 deg. to 400 deg. (centigrade). 

Thirdly, drying of the working parts or rubbing surfaces of the 
ergine when the steam attains too high a temperature causing 
excessive wear and tear, and consequently increased friction and 
loss of power. ‘These disadvantages, he continues, are still further 
increased by the scales of oxide of iron, which are detached from 
the sides of the superbeating apparatus and carried into the steam- 
chest and cylinders along with the steam. 

In the arrangement forming the sul ject of this invention, the heat 
is transmitted to the heating surfaces in a somewhat indirect 
manner by means of a small quantity of high-pressure steam, 
It will therefore be understood that the high-pressure is only 
employed as the medium or vehicle for conveying the heat to 
the low-pressure steam and facilitating and regulating its trans- 
mission. 

In the accompanying engraving the apparatus employed for 
carrying out this invention is represented in longitudinal sectional 
elevation. It is ordinarily compo:ed of two distinct parts viz., 
First, a high-pressure boiler A, A, made tubular, by preference, and 
constructed in the same manner as ordinary locomotive boilers. 
Secondly, a cylindrical chamber B, situate above the high-pressure 
boiler, and made to communicate with it by means of two large 
pipes CC. _ this upper chamber or boiler is provided inside with 
small tubes D, D, D, which offer a considerable heating surface. 

All the space comprised between the exterior surface of the tubes 
D, D, D, and the interior of the chamber B, B, is filled with the 
high-pressure steam formed in the small boiler below. ‘Ihe body of 
steam at low or medium pressure which is to be supplied to the 
engine, is distributed throughout the interior of all the tubes D, and 

after passing through their whole length makes its exit at a tempera- 

ture nearly equal to that of the high-pressure steam, which 
circulating around the outside of the tubes superheats the steam 
contained within the tubes. The steam condensed on the outer 
surface of the tubes D, returns immediately into the small boiler 





TTPT 
, through the passages C, C, to be again converted into steam. ‘The 
| water level is thus maintained in the boiler A without any varia- 
| tion, except that occasioned by a slight escape through the valves. 
It will now be understood that the high-pressure steam is merely 
the vehicle for the transmission of the caloric to the steam required 
to be superheated. The valves which serve to limit the pressure 
prevent at the same time any excessive elevation of temperature. 
The body of water in a state of ebullition, forming as it does a reser- 
voir cf heat, also serves to correct any irregularities of temperature 
in the combustion ber. 


As no part of the apparatus can be at any time heated to a tem- 
perature above 160 deg., or at the most 180 deg. centigrade (fora 
pressure of ten atmospheres), the preservation of the joints 
and the substance which composes the heating surface is ensured. 
The heating surfaces may be constructed either of copper or an 
alloy of that metal, which will undergo little or no oxidation, and 
are not subject to the disadvantages incident to superheating 
apparatus as ordinarily constructed. Another advantage claimed 
for this system is, that as tie superheating may be etiected just 
prior to the steam entering the cylinders, any condensation which 
may take place in the passages from the boiler is etlectually 
removed, and no portion of heat imparted to the steam can 
be lost up to the time at which the duty of the steam is 
completed. 

It is known that as the calorific capacity of steam and also its 
density are very small, sensible increase of temperature will only 
represent very small quantities of heat. Instead of dividing the 
superheating apparatus into two distinct parts, the one for vapori- 
sation and the other for the transmission of heat, the distinct 
functious of these two parts might be performed in a single casing; 
the apparatus would then be of the form of an ordinary boiler, the 
steam chamber of which would be provided with tubes, through 
which the steam to be heated would pass. If when using the first 
arrangement it should not be found convenient to set the small 
boiler immediately below the steam pipe of the motive engine, 
this small boiler might be otherwise placed, and connected 
with the heating apparatus by suitable pipes, care being taken 
that such a difference of level was retained as to ensure 








PATTERSON'S CHURNING JR WASHING 
.~ MACHINERY. 
Accorprxe to this invention of Mr. John Patterson, of Beverley, 


it is proposed to employ a tub or vessel of any suitable shape, and to 


round it in such a manner that it may be rotated round a fixed 
centre, but without, at the same time, turning on its own axis. The 
milk or washing liquid contained therein, according as the apparatus 
is used as a churn or as a washing machine, is by this peculiar 
motion violently agitated, and caused to rush or flow round about 
the vessel, thereby producing the required regulation necessary in 
the process of churning or of washing. 
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Fig. 1 represents a vertical section of one form of apparatus as 
applied to the churning of milk or cream. A is the tub or vessel for 
containing the milk or cream; it is provided internally with a 
number of dashers a, a, secured to its sides ; B is the bed or cover, 
and C, C, are two handles fixed to the outside of the vessel; D isa 
horizontal wheel, which answers the double purpose of a fly-wheel 
and crank. It is provided at its centre with a stud pin d, which 
works in a footstep bearing e, on the platform or support E; F isa 
boss or footstep, formed upon the face of the wheel D, in which boss 
or footstep works the stud-pin f, secured to the bottom of the vessel 
A. If the vessel be filled up to about the height shown in the 
engraving with cream or milk, and the handles C be grasped, so as 
to prevent the vessel from turning on its own axis, whilst at the 
same time it is caused to rotate or describe a circle round the centre 
or axis of the wheel D, a violent motion of the cream or milk round 
the inside of the vessel A will be produced, which will effectually 
churn it into butter. The remaining liquid may then be run off by a 
tap or plug-hole at the bottom in the ordinary manner. 





Fig. 2 represents another form of apparatus as adapted to the 
washing of clothes, although it is equally applicuble as a churn. 

In this moditication the tub or vessel A has an irregular rolling or 
gyrating motion. I: is provided at its under side with a stud pin f, 
which works in a footstep e on the platform E. This pin fis made 
of such a length as to cause the tub or vessel A to lean considerably 
over, a portion of its lower edge or bottom resting upon the surface 
of the platform. By taking hold of the handle C in the lid or cover 
B, and moving it in a circle horizontally, the tub or vessel A will 
roll round or gyrate with its lower edge ai upon the platform. The 
interior of the tub A in Fig. 2 is arranged for a washing machine, 
the dashers a, in Fig. 1 being replaced by pegs or pins a, a, fixed 
into the lid B and projecting downwards to within a few inches of 
the bottom, these pins serving to prevent the clothes from being 
carried round with the violent flow of the fluid or water. 

When used as a churn, dashers similar to those shown in Fig. i 
may be fitted inside the vessel A (Fig. 2), the pins a, a, in that case 


being dispensed with, 





AssociaTION OF FoREMEN EnGiNEErRs.—On Saturday evening, 
the Sth inst., Mr. Briggs (of Messrs. ‘I'ylers’) will read the second 
rtion of his paper on the “ Resistance of Cast-iron to Internal 





the return of the water ofgcondensatior to the vaporising appa- 
ratus, ; 





ressure.” 
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FOWLER, WORBY, AND GREIG’S TILLING MACHINERY. 













































































Fig. 2. 











Tuts invention, of Messrs. Fowler, of Cornhill, Worby, of 
Ipswich, and Greig, of New Cross, has for its object improvements in 
tilling land, and ir actuating agricultural implements by steam 

wer, &c., and consists, Firstly, in a method of actuating diggers or 
implements furnished with tilling tools, which are caused to pass 
into or through the land so as to move or disturb it, by having a 
motion imparted to them independent of the motion of the carriage 
by which they are carried. In actuating such implements by 
steam power, an endless rope is employed: this rope is stretched from 
headland to headland, where it passes over pulleys or drums, and it is 
kept in motion by suitsble winding apparatus. To the endless rope 
the carriage of the implement is attached, and is by it drawn to and 
fro, the motion of the rope being reversed in direction each time that 
the implement comes to a headland. And in order to give motion to 
the tilling tools, the return rope or portion of the endless rope which 
travels in the opposite direction to the implement is made use of by 
passing it round, or over, a suitable drum or instrument. The drum 
or instrument thus receives motion, and this, by gearing or apparatus, 
is communicated to the tilling tools. The slack of the winding 
rope is taken up by means of a drum or drums mounted on the im- 
plement. Fig. 1 is a diagram illustrating this arrangement ; A re- 
presents a winding drum on one of the headlands; it is driven by a 
steam-engine in any convenient manner, and as is now ordinarily 
practised in steam ploughing ; B is an endless rope actuated by the 
winding drum ; C is a pulley on the opposite headland; the drum A 
and the pulley C traverse along their headlands as the work pro- 
gresses. D represents the implement ; it is carried on wheels 1 — 1, 
and is attached to the rope B. The implement may be of con- 
structions heretofore adopted, when tilling tools, which are caused to 
pass into or through the land by having a motion communicated to 
them independent of the motion of the carriage by which they are 
carried, are employed. The tilling tools of this instrument are 
geared with a wheel or a 2, round which the rope passes; and it 
will be seen that as the rope draws the implement forward, the 
wheel or pulley 2 will be driven at a circumferential speed equal to 
double the epeed of the implement. The tilling tools are so formed 
that the implement may be drawn to and fro over the land without 
turning ; 3, 3, are drums don the i t for winding up 
the slack of the rope B. In place of connecting the carriage of the 
implement with the endless rope, the wheels of this carriage may be 
driven by gearing actuated by the rope which gives motion to the 
tilling tools, and in this case the slack of the endless rope is 
wound upon a drum carried by a separate carriage attached to the 
endless rope. 

This arrangement is illustrated by Fig. 2. A, is a winding drum; 
B, an endless rope, and C a pulley, as before; D, is an implement, 
differing from that already descrived, in that the drums for taking 
up the slack of the rope are not mounted upon it, the implement not 
being attached to the rope, and also in that the wheels which carry 
the implement are geared to the same wheel or pulley 2 which drives 
the tilling tools, and thus the implement is made to travel forward. 
The slack of the rope B is taken up on two drums, 3, 3, carried by a 
separate carriage. In this arrangement the speed of the implement 
does not depend on the speed of the rope, as the gearing may be set 
to drive the implement at any speed which may be desired. 

For the pprpose of harrowing land, harrows are commonly em- 
ployed consisting of frames, from the under side of which tines or 
teeth project; these rest on the land, and by the weight of the frame 
are caused to some extent to penetrate it. According to this in- 
vention, to actuate such barrows by steam power acting through a 
traction rope, the traction rope is attached to an axle carried by a 
pair of wheels. This axle is by dray chains linked with the harrows, 
and the drag chains are so connected with the harrows, that they can 
traverse from end to end thereof. This is conveniently done by tixing 
a bar en each of the harrows, along which an eye on the end of the 
drag link can slide. By this arrangement, when after drawing the 
barrows over the land in one direction, the motion of the traction 





~ rope is reversed, the drag links slip to the other end of the harrows, 


so that they may be drawn in the other direction without being 
turned round, the drag links being at the front part of the harrow, 
whether it be travelling in one or other direction. The axle of the 
wheels is made telescopic in order that the distance between the 
wheels may be adjusted to receive a greater or lesser number of 


harrows between them, and a steering lever or other suitable steer- 
ing apparatus is applied to the axle and wheels. 

Fig. 3 is a plan, and Fig. 4 is a front view, of an implement so 
arranged. a is a tube, to which the chains b, b, for drawing the 
implement are attached; c, c, are rods entering the tube a, one at 
each end; they can be caused to project more or less out from the 
tube, and can be secured by set screws in any desired position. At 
the'r outer ends they ure turned up at right angles to receive bosses 
d, d, capable of turning freely upon them; from these bosses studs 
e, e, project, and carry the wheels f, /; also from the same bosses 
arms g, g, spring, and these are connected by rods h, h, so that the 
wheels can be placed at any angle to the frame or tube and rods a 
and ¢, ¢, but are held at all times parallel the one to the other. 4, ¢, 
are hand levers forming prolongations of the arms g, g, on one side 
of the implement; by these the wheels are guided, and the imple- 
ment steered. j, j, j, are three ordinary harrows; a greater num- 
ber will, however, be usualiy employed with the implement; they 
are each furnished with a diagonal bar j!, and from this a drag chain 
passes either to the tube a or to one of the rods ¢, c, according to the 
position of the harrow. ‘The drag chains are made of such length 
that the harrows may be drawn along at a convenient distance 
behind the axle. When the implement comes to a headland it is so 
steered as to carry the barrows on to a fresh strip of land, and then 
the motion of the rope being reversed, the implement returns without 
turning to the opposiie headland, the wheels and axle passing over 
the harrows, and the eyes of the drag chains passing from end to end 
of the diagonal bars j!, 7), tixed to the harrows. 

The same arrangement, the patentees state, may be ee for 
drawing to and fro over land other similar implements, such as chain 
or bush harrows, or implements for pressing land, which may be 
drawn to and fro over the land without turniog when the direction 
in which the travel is reversed, 

According to this invention, also, pitch chains, to transmit the 
power of a steam engine to winding drums for actuating agricultural 
implements, are constructed in the following manner :—Every alter- 
nate link of the chain is formed by bending and welding up a flat bar 
into an oval link, and these links are connected together, end to end, 
by other links, each formed of two plates and a pair of metal pins or 
rivets; the ends of each adjacent pair of the first-mentioned links 
lay between the two plates of one of the latter or connecting links, 
and the pins are passed through the ends of the side plates, and also 
through the oval links, and have heads formed on them at each end. 
Spaces are left between the flat plates of the connecting links, and 
between the ends of the oval links, and these spaces serve to receive 
the teeth of a chain wheel. 

Fig. 5 is a plan, and Fig. 6 a side view, of a chain so constructed ; 
a, a, are the oval links; 0, b, the plates; and c, ¢, the pins, passing 
through holes in the plates and through the links. Each of these 
pins has a head at both ends. 

The invention also relates to the construction of implements for 
ploughing land by steam power. For this purpose a frame is em- 
ployed, the front of which is supported by an axle and a pair of 
wheels, and the axle and wheels are combined with steering and 
locking apparatus. ‘The back of the frame is supported off a single 
castor or pivot wheel. On the frame above mentioned two other 
frames are mounted, one on each side of the centre line of the first 
frame; and they are arranged so that they may be raised and 
lowered. As respects the first trame, it is convenient to centre the fore 
parts of the latter frames to the fore part of the first frame, and to 
raise and lower the rear ends of the latter frames by suitable gear- 
ing. A set of shares, mould boards, and coulters is mounted on each 
of the rising frames, the set to work in one direction, being mounted 
on one frame, and that to work in the other direction, on the other 
frame. Both ends of the hauling rope are attached to the front of 
the implement, where drums are provided to take up the slack of the 
rope, and the implement turns each time it arrives at a headland. 
As the implement traverses to and fro over the land, each of the lead- 
ing wheels alternately runs in the furrow and on the land, but the 

castor or pivot wheel runs at all times on the land; the width of 
work produced by each traverse being somewhat less than half the 
width of the implement. 

Fig. 7 is a side view, and Fig. 8 a plan of an implement so con- 





structed, a, a,is a metal frame surrounding the implement ; the 


two ends of this frame enter between two plates b,}, the top one of 
which is clearly seen in the plan Fig. 10; the under one is similar in 
form, and is connected to the top plate at the two ends, the ends of 
the plates being bent at right anyles and rivetted the one to the 
other; they thus enclose between them a space in which are con- 
tained the drums c¢, c, for taking up the slack of the rope by which 
the implement is drawn; an end of the rope is wound on each of the 
drums, and the drums are locked when the rope is wound up tight 
by suitable pawls. The ends of the frame a are secured by bolts or 
rivets a!, and the drums ¢, ¢, turn on axes ci, cl, fixed in the plates 
6,6; d is a pin passing through the plates J, 4, and e is an axle 
underneath the lower plate }, and capable of turning freely on the 
pind. The axis e terminates at each end in a casting f; in each of 
these castings are fixed vertical guides, and on these guides blocks 
slide, from which studs project carrying the wheels g, g, for support- 
ing the implement; A, h, are screws by which the blocks can be 
traversed along their guides so as to set the wheels higher or lower, 
as may be required, to compensate for one of the wheels running in 
the furrow ; and the height of the wheels will require to be adjusted 
each time the implement turns. The hinder part of the implement 
is ny by a swivel wheel g!. The bars i, i, are part of the 
main frame of the implement ; they pass around the pin d, between 
the plates b,Q, near the front of the implement, and are rivetted to the 
frame a,a, at the back thereof; j, j, are two frames carried by the 
main frame; they are jointed to the ends of the plates 5, and to the 
bars i, i, as is shown; these frames j, j, carry the ploughs, as is 
shown. When the implement is at work, one set of ploughs is 
always carried out of the land, the frame carrying the same being 
raised by winding up a chain attached to it on to one of the small 
drums k, 4, which are worked by a handle and suitable gear, so that 
the raising one set of ploughs depresses the other. 

The steering of the implement may be effected in any convenient 
manner, the whee's being free to lock round. A convenient arrange- 
ment is to centre a lever on the top plate }, and link the lever at one 
end to the axle, and at the other ead to a screw nut working on a 
screw mounted in bearings on the plate b, and actuated by a hand 
wheel. When the implement arrives at a headland the engine is 
stopped, and the ploughs which have been working are raised till 
botu sets of ploughs are at the same level, when all the ploughs will 
be clear, or sufficiently clear, of the land; the wheels are then locked 
over by the steering apparatus, and the engine, having been reversed, 
is again set to work, the implement immediately turns round, and the 
traction rope of the last bout falls into its guides a‘, a', on the frame 
a; as it becomes the return rope, the implement having been steered 
to the land to be worked, the set of ploughs previously out of action 
is lowered, and the work proceeds as betore. 

An implement constructed, us above described, may have scarifying 
tines or other tools mounted on it, and then but one rising frame of 
the full width of the implement need be employed, the tools on both 
sides of the implement being in work at the same time, and a ting 
may be employed to take out the trace of the pivot wheel, if neces- 
sary. Such an implement ditfers from the plough already desoribed 
principally in that one frame only of tilling tools is employed, 
centred to the main frame. The wheels do not require to be raised 
and lowered, and are therefore mounted directly on the axle. The 
steerage is etlected by cords attached to the axle, and passivug round 
winding drums, actuated by a hand wheel, as is shown. 


TRAIN’S RAILWAY OK TRAMWAY, &c. 


Tus invention of Mr. Train, of Liverpool, consists of a system 
of tramway and railway combined; the rails used in the construc- 
tion of the road being so shaped as to form both a tramway and 
railway, upon which the ordinary wheels of common vehicles or the 
flanged wheels of railway carriages can travel, and adapted for laying 
down in streets and common highways, 

The rail he prefers to form of rolled iron bars of any convenient 
length, say, from three to six inches broad; the up»er suriace of 
which he forms on the outer side with a ridge of, say, half an inch 
to one inch elevation, with a flat or slightly rounded crown of about 
one und a half inches broad, and which is vertical on the outside, 
and worked off into a round and hollow in the inner side, leaving a 
lower flat or nearly flat surface of from one and a half to two and 
three quarter inches wide. The under surface of the rail is formed 
with a feather on each side to assist in keeping it in position on the 
longitudinal stringers of timber upou which they are to be laia, and 
secured by countersunk spikes or bolis. The joints between the 
ends of the rails are made good by means of boiler plate, seven 
inches long, placed in recesses formed in the stringers underneath the 
rails at their junction with each other, and secured together by 
spikes driven through holes formed ‘im the flat surface of the rails. 
The object of this form of rail, as described by Mr. Train, is that 
two lines being placed parallel to each other at a distance equal ta 
the separation of the wheels of vehicles intended to run therean 
they can be made available as a tramway for ordinary wheeled 
carriages, the sole- of the wheels rolling upon the lower portion of 
the face of the rails. But in the carriage constructed expressly for 
running upon these rails, tlanged wheels are used, the tread of 
which travels upon the upper surface of the side ridges; the tlange 
of the wheel extending down towards the lower surface, and in some 
cases in contact with it. 

The “improved cars,” constructed expressly for the system of 
railway just described, appear to be similar to, if not identical with, 
those now in use at Birkenhead. 

The brakes used on this car are formed by a system of rods an 
levers, which can be worked from either or both platforms by the 
driver or conductor, or both, and are so arranged as to act on all the 
four wheels of the car at one time. 











Fig. 1 shows a section of one moditication of the rail adapted to 
form a tramway for ordinary carriage wheels to roll upon; and also 
a railway for ordinary railroad wheels to travel upon. 

Fig. 2 is a cross section of street tram and railway. A, A, the rails; 
B, B, the longitudinal sleepers, upon which the rails are laid, and to 
which they are secured by spikes or bolts, the heads of which are 
countersunk in the upper face of the rails; D, transverse sleepers, 
upon which rest the longitudinal sleepers upon which the rails are 
laid; E, small iron knees, which, with the spikes e, e, are used to 
secure the longitudinal and transverse sleepers together. 

Fig. 8 shows a plan of the carriage brakes, seen from the under 
side; F, the under side of the carriage body; G, under side of the 
steps for gaining the platforms; H, fixed stay pieces; I, an in- 
verted arch-shaped piece of metal, through which passes a vertical 
bolt, which forms the axis of L, a transverse working beam, to 
which is coupled M and M‘, connecting rods, which are connected to 
N and N‘ the transverse brake beams, which carry on their outer 
ends n, n', n', and n°, the friction blocks P and P! connecting rods 
jointed to the ends of the transverse beam L, and having attached 
to the other ends short chains connected to Q, vertical rotating 
spindles, upon which the connecting chains P are wound when it is 
desirable to bring the friction blocks against the tyres of the wheels ; 
R, crank handles on the heads of the vertical rods Q for actuating 
the same; S, springs used for causing the brake bars to leave the 





wheels when not acted upon by the system of rods and levers 
described. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of ow 
Correspondents. 





PATENT TRIBUNALS. 


Sin,—My effort in my last letter was to indicate the real amount 
of power possessed by a judge in the present day to keep out extra- 
neous matter from patent cases tried in the ordinary way. It is 
obvious that, before we can compare this with the power of an arbi- 
trator, we must know exactly what it is. We must have before our 
mind not the ideal, but the actual state of the case; and, with the 
view of presenting this to your readers, 1 examined the remarks of 
judges on the point, which concurred in showing a state of things 
most unsatisfactory to the judges themselves. ‘ 

This, then, is the point from which we must start. Assuming 
that the judges cannot now work the present system of trying 
patent causes so as to satisfy either themselves or the public, what 
is the power that an arbitrator can be said to possess for trying 
them ? : 

Now I propose to refer again to the remarks of the judges already 
quoted, with a view of showing that they not only tell against the 
existing system, but, so far as they go, in favour of arbitration. 

Take the following by Baron Bramwell :—* It was impossible not 
to feel that they had as it were, to learn the very terms of a science, 
a familiar acquaintance with which was almost indispensable to 
enable them to decide in a manner satisfactory to themselves.” 
According to this expression of opinion, it-would appear that the 
special disqualitication of the judge and jury was held to be their 
previous non-acquaintance with the fandamental part of the ques- 
tion which they had to try, and, by implication, the improbability 
of their becoming sufficiently familiar with it in the course of the 
trial to enable them to deal with the case properly. : 

Supposing, then, an arbitrator could be found to whom this 
spceial disqualification did not attachwould he not be so far more 
qualified téJeal with the case? It is evident that, in this instance, 
the absence of the disqualitication implies the presence of the qualiti- 
cation held to be requisite. A man who is not disqua.jfied by 
ignorance is qualified by knowledge. Of course Tau «n+. to 
say that a man who merely had a “ familiar acqua 1.anve” with ibe 
terms of the science in question would be thereby qualified to act os 
an arbitrator, and be able to deal with a patent c « efeciuilly 
than a judge can at present. I only mean to say that, supposing him 
to be otherwise qualified, the opinion of the juige quoted wor 
seem to bear out the conclusion that he would be altogether cay: ble 
of doing more than a judge and jury. : ’ 

Take again the more positive statement on the point by Chief 
Justice Cockburn :—" One mind conversant with the subject is in- 
tinitely better than twelve or thirteen who are not.” 1s this not as 
much as to say that an arbitrator conversant with the subject is 
infinitely better than a judge and jury who are not? The position 
here as-erted may be illustrated by saying that a single numeral 
would be of incomparably more value in arithmetic than any 
number of ciphers. 

It is to be remembered, however, that the judge was only using 
popular language, and probably only meant to convey the idea of 
the great superiority of one mind, so far conversant with the subject 
as to be eminent for his knowledge of it, over twelve or thirteen who 
had not such knowledge. But this is quite enough for the purpose, 
since it goes to the assertion that just as the ground must be pre- 
viously prepared to receive the seed in order that it may take root 
and grow, so the mind must be previously prepared to receive a 
scientific idea, or it cannot produce an accurate conclusion, 

It will thus be seen that the expressed opinions of the two judges 
concur in asserting the great importance of the previous preparation 
of the mind in the man who is to act judicially in patent questions. 

‘The mere freedom from particular bias is not enough ; this is too 
negative a state of mind. Unless there be a positive aptitude for 
receiving the science there is no adequate qualification. 

Then arises the question: Can any arbitrator be found who would 
be capable of fulfilling the conditions required? To this I answer, 
An arbilrator may be found who combines a knowledge of manu- 
factures, so as to be familiar with the language of the factory, with 
a knowledge of patent law, so as to be capable of construing speciti- 
cations, And then such a man must have passed several years in 
acquiring that combined knowledge, and thereby have received a 
training of the mind qualifying him to receive a scientific idea con- 
nected with a patented invention, so as to assign to it its relative 
value when compared with other ideas, He would also be able to 
judge how far the idea was accurately conveyed by the specitication, 
Such a person would only require to be informed of the facts in 
the case (o enable him to pronounce a judgment, his own previously 
prepared mind being capable of resolving the points involved in the 
facts, 

‘The great advantage possessed by such a man over the judge 
working the present system is, that he is comparatively independent 
of (he scientific witness, As arule he would be quite independent 
of his aid, requiring only the aid of the more manageable witness 
speaking to facts. The judge finds great difficulty in choosing be- 
tween the two rival theories leading to opposite constructions of the 
specification submitted to him on the testimony of scientific witnesses 
of great skill on both sides. He is called upon to import so much 
into the specification that he becomes perplexed as to the right con- 
struction of the document, and so he shrinks from the attempt either 
by reserving it wholly or in part for the full court, or by construing 
the document in an alternative form, leaving the jury to say, from 
thcir impression of the facts, which of the two interpretations ought 
to be adopted. 

ihe competent arbitrator, on the other hand, can go directly to 
the specitication and form a judgment on it, subject only to correc- 
tion on some poinis of detail. He knows what facts to ask for dis 
tinet information upon, and, having these, can complete his judgment. 
Ife can measure the force of objections to a patent. He can read 
gcometricul drawings with facility, however complicated, if correctly 
niade; and many p ints are conclusively settled by correct draw- 
ines, because each line has a signification that does not admit of dis- 
pute. What the geonetrical drawing means is no mere matter of 
opinion; itis demo: strable, But how many judges possess the facility 
here referred io? 

On the whole, then, it appears that, in estimating the power of the 
judge for the purposes of the proposed comparison, we must regard 
it us greatly enfeebled in the present day by the natural growth of 
manutactures, and by the artificial practice in the mode of tendering 
scientific evidence. Let the judge be as eminent as he may in his 
line, he is here taken out of it, and is fettered by an unmanageable 
system. I have heard the task of the judge working the present 
system compared to that of a man having a complicated lock§put 
into his hands, and being told to open it without a key being tur- 
nished to him. Is it not rather like his being told to open the lock 
with two false keys furnished to him, neither key fitting the lock ? 
‘Then, as compared with this, the power of the arbitrator would seem 
to Le much greater than that of the judge, inasmuch as he would 
nave to manage @ much more limited inquiry, being one also within 
his sphere, as in accordance with the previous preparation of his 
mind, and he would be comparatively un:mpeded in the application 
of bis mind to the simple and undeniable points of the case by his 
comparative independence of scientitic aid. 

I submit, then, that as respects the substitution of arbitration for 
Ordinary trials at law, in cases wherein parties can be brought to 
®erce to it, there is no great force in the objection that an arbitrator 
Cannot tave the power of a judge in a court of law. For the 
above named reasous I submit that he would have more power to 
deal with patent cases: and | am not alluding to any others, 
Neither am | saying that an arbitrator will supersede a judge, except 
in pursuing the limited inquiry suggested, and as compared with the 
j udge working the present artiticial system. 

Wiutu1aM Srence, Assoc. Inst. C.E. 

50, Chancery-lane, W.C., 20th December, 1860, 














SAFETY APPARATUS FOR BOILERS. 

S1r,—I beg to thank you for your kind insertion of my last week’s 
communication, and if you can spare room for the following I shall 
be glad of its insertion :— ‘ 

It is intended to prevent explosions of boilers; I have found it 
succeed perfectly on a small scale; and it is cheap and soon fitted 
to any boiler. F 

It consists of a disc of vulcanised rubber, A, of a thickness pro- 
portioned to the highest pressure allowed. This disc is bolted to the 
boiler manhole by two flanges. The upper flange carries a semicir- 
cular standard, the upper part of which is tapped and fitted with 
the screw-knife D. 

















Suppose that the maximum pressure allowed expands the disc 
until it reaches the level E, the knife being screwed down for the 
sharp point to meet the extended disc at the said limit E. . 

A slight increase of pressure bears up the disc against the knife, 
and, the dise being cut, explodes immediately. 

An escape-pipe should be fixed over this apparatus. 

In 1855 I proposed this plan to Mr. England, of the Hatcham 
Iron Works, but he objected that, although the boiler would be saved, 
all the steam would be lost. 

Knowing how well this plan answers, I am sorry that I have not 
before this given it to the public, as, by its use, many lives and much 
valuable machinery might have been saved. 

Rochester, 17th Dec., 1860. T. E. Merrrir. 


THE GIFFARD INJECTOR, 


Srr,—In your number of yesterday, just come to hand, I find a 
letter from Mr. Jobn Paton, on the subject of Giffard’s injector, 
which merits particular notice. Entirely concurring in that gentle- 
man’s views, that “‘no human instrument can possess the property 
claimed for this injector,” he proceeds to examine tbe theory of 
its action, with the absolute certainty that success is possible. I 
nevertheless feel the importance of this examination, not merely 
with reference to the use of the injector, but as it involves con- 
siderations of the highest importance in reference to all that belongs 
to the practical value of a jet, and the nature and character of con- 
densation in connection with the steam engine. Mr. Paton proceeds 
to examine the action of the injector in its double capacity—first, 
of a prime-mover to raise water, and, secondly, as applied to feed a 
steam generator. Now, before we give any consideration to this 
injector as regards its probable effect, we should first consider what 
the action is. In what it consists, or, in fact, whether the power 
which is attributed to the jet, as a steam-jet, has any existence, 
either physically or dynamically. Now, J am prepared to show that 
there is no such power, and that the influence exerted and the results 
produced are solely attributable to other causes, irrespective of the force 
of the steam as a projectile. Nay, further, from experiments I have 
made, J am disposed to say that the same results would be obtained 
had the jet been one of air instead of steam, provided the same 
sectional area and the same velocity be obtained. 

That a given power is exercised in introducing the water into 
the boiler, as feed-water, is manifest, but what that power is, or 
from what it proceeds, has yet to be determined, and to this ought 
our attention, in the first instance, be directed. 

Some persons assume that the injected steam, by its pressure and 
consequent force, drives the water before it, and with a power com- 
mensurate with that pressure. This may be at once disposed of by 
considering that there can be neither before nor after, if the steam 
be continuous. Others suppose the power to be derived from the 
direct act of condensation of the steam, and its thus imparting its 
heat and power to the waiter. 

This appears to have been the opinion of its inventor, and may 
summarily be disposed of by our attention to the fact that steam 
cannot impart its heat to water. In other words, that steam cannot 
be condensed by the direct action of water, whatever may be its 
temperature or quantity. Having so lately, as in the last week’s 
number of the Mechanics’ Magazine, had to comment on this fact, 
and the error into which Giffard himself fell, in assuming the con- 
densation of the steam, I need not now repeat the arguments there 
advanced. 

It is manifest that whatever may be the amount of heat contained 
in the injected steam, no more could poe J be imparted to the 
water. Assuming even that water was capable of being heated, and 
still retaining its liquid form and cbaracter, unless we suppose that 
heat could, of itself, be self-generative, it must then be admitted 
that the injected steam can be of no possible heating value as applied 
to the feed-water of a boiler. 

That we may have a just conception of the assumed pen y of 
the injector, and the cause of its influence, it may be well shorily to 
examine the views of its ingenious inventor, viz. :— 

“It may be observed that a jet of sieam, if made to impinge on an 
aperture opening into a boiler of rather lower pressure than that 
from which it had issued, would overcome the momentum of the jet 
which would endeavour to issue thence, would reverse the motion, 
and would itself penetrate the boiler.” This is altogether erroneous. 
The jet of steam, supposed to be entering the boiler, would merely 
become mixed, mechanically, with the water. Again, he observes, 
“Tf, now, we could contrive simply to condense our jet of steam at 
the moment of its issue, as if by surface condensation, it would 
assume fhe form of a jet of water, whose particles possessed pre- 
cisely the same weight and the same velocity as that which they had 
possessed when in the shape of steam, and would possess, therefore, 
the same momentum. There is nothing in the act of condensation 
which can tend to modify this.” On the contrary, the act of conden- 
sation would at once annihilate the velocity, and consequently 
the momentum, which momentum exists only by virtue of its con- 
tinuance as steam, with the property of elasticity and pressure, 
but which would inevitably be lost at the moment of condensation. 
The idea of condensed steam assuming “the form of a jet of water, 
whose particles would possess precisely the same weight and velocity 
as that which they had possessed when in the shape of steam, and 
would possess, therefore, the same momentum,” is obviously opposed 
to all scientific truth. It is unnecessary, then, to expose the grave 
error of this whole ressoning. Let us only look atthe dr ps of water 
dripping from the worm of the still, and ask whether they retain the 
same velocity and momentum which they possessed when in the shape 
of steam. Again: * But the momentum would be embodied in a jet of 
very reduced diameter, and if the jet of steam possessed a sectional 
area of one square inch, we should find that the jet of water to 
which it was reduced would possess an area of only y;5th part of an 
inch. Although, therefore, the absolut tum would be 








exactly the same as it had before condensation, its momentum per 
square inch would be 1,700 times as great as it bad previously been, 
and would be capable of driving back a jet of steam or water which 
might be attempting to issue from a boiler carrying a pressure 
nearly 1,700 times as great as that carried by the boiler from which 
it had issued!!!” 

It would bea waste of time and patience to attempt exposing the 
numerous fallacies contained in these extracts. With great respect 
to the writer, I cannot characterise them as being otherwise than 
not merely absurd, but as an ingenious rhapsody. We see, then, 
how wildly the most sensible among us attempt to reason, in the 
absence of fixed, rational, and sound principles. 

Liverpool, December 22nd, 1850. C. Wxe WILLiAMs. 





BOILER EXPLOSIONS, 


Srr,—In reply to Mr. W. E. Hurst on steam boiler explosions, who 
states, “First, decomposition of water cannot [possibly occur to 
any considerable extent under any circumstances arising in the 
working of ordinary steam boilers,”’ I would ask him whether he 
has ‘minutely observed what takes place in an iron-foundry when 
melted iron is first poured into the moulds ? 

Is it not plain, nay, obvious, that the moisture of the moulding 
sand gradually decomposes, Iron founders know well that sand too 
wet increases the danger of explosions—its oxygen combining with 
the heated metal, and its hydrogen making its way to the surface, 
where it inflames and continues to burn for a considerable time? 
And is it not equally plain that the low thumping explosions 
which are heard every now and then, during the process of cooling, 
are due to the deoxidations of the iron by the surrounding hydrogen 
in contact? But it is known that when very long and broad cast- 
ings are made, the explosions are sometimes very loud and danger- 
ous; ventilators are then made for the escape of the hydrogen gas 
for such castings. When the affinity of the oxygen for the hot 
metal becomes weakened by partial saturation, then the affinity of the 
hydrogen gas, for the oxide of iron, is brought into play, but more 
especially if it have not a free exit into the atmosphere. The 
moulders light the hydrogen gas with shavings, &c., to prevent 
explosions; this, of cou:se, causes a free exit, and if the sand be too 
wet an explosion ensues, as a matter of course, in the manner in 
which I explained in a former letter. 

Mr. H. says, “ If decomposition of water did occur in steam- 
boilers, the hydrogen thus liberated weuld have no access to the 
oxygen, without which it could neither inflame nor explode.” 

The confutation of this argument may b« made manifest by only 
referring to carbonic acid gas under pressure, as witnessed when 
the cork of a soda-water or ginger-beer bottle is drawn. The gas 
obviously mixes with the liquid. 

I have explained in former communications that when caloric is 
suddenly disengaged, as in the lightning-flash, or when a sudden 
condensation of gaseous matter ensues from the sudden disruption 
of the caloric held in solution, the caloric thus disengaged assumes 
the electrical state, and its repulsive action becomes enormously 
increased. 

Now it is known that copper is a much better conductor of heat 
than iron, and that it isnot nearly so liable to oxidation when heated 
in contact with water. It therefore appears obvious to me that 
great danger of explosions would be avoided, and a great saving of 
fuel effected by using copper instead of iron bottoms for steam 
boilers. I believe copper fire-boxes are universally used for railway 
locomotive steam boilers; then why not use copper bottoms, where 
the tire is most active, for stationary steam boilers? 

Derby, Dec. 22nd, 1860. Wm, STEEVENSON. 





A TELEGRAPH TO AMERICA, 


Sir,--I have, from time to time, read the communications of your 
correspondent “ H. K.,” in advocation of the Telegraphic route to 
America by way of the Faroes, Iceland, and Greenland, and I have 
been pleased with the clearness and force in which he has pointed 
out the advantages presented by that course. In your number of 
the 14th inst. you observe that your “correspondent was among 
the first, if not the jist, to’ propose to the world the adoption of the 
northern route for the telegraphic cable between Great Britain and 
America. As I lay claim to be THE First, not only to propose this 
route, but to show its feasibility and to take active steps to carry it 
out, I trust you will allow me to occupy a very small portion of 
your valuable space, in which to state the grounds of my claim. 
After the establishment and successful working of the Dover cable, 
the attention of electricians and engineers was na‘urally drawn to 
an extension of the system, and a direct line to America was even 
then talked of. Having given the matter careful consideration I 
became satisfied in my own mind that any attempt to establish a 
direct line would most probably fail, and I stated my reasons for this 
in a pamphlet published soon after. 1 therefore looked around for a 
little more terra firma, and finding this by way of the Shetlands, 
Faroes, Iceland, and Greenland, | at once resolved to ascertain the 
practicability of that course. Having corsulted all authorities 
thereon, and obtained numerous soundings, 1 formed an opinion 
that, on the whole, this route would be the most practicable one. 

In addition to the published accounts, I obtained considerable in- 
formation, personally, from amongst others, the late Dr. Scoresby 
Captains Penny and Sutherland, and Commander Stewart, each 
contirming my views that the difliculties were by no means for- 
midable. I then brought the enterprise to the notice of the 
ritish, Danish, and Canadian Governments, and received their 
promises of support. Stephenson, Brunel, Phipps, and other engi- 
neers viewed my plans favourably, and therefore in August, 1852, I 
registered “The Ocean Telegraph Company,” to carry out the pro- 
ject. An opinion, however, being expressed by the then chairman of 
the Electric Telegraph Company, that it was desirable to have still 
further experience in the working of submarine lines, I deferred 
taking immediate further steps. Soon after I received from Lieut. 
Maury, of the U.S. Government, some information of the Atlantic 
plateau, and then came Mr. Cyrus Field, who, with others, resolved 
to take “the bull by the horns,” regarding with a ‘‘ pooh!” m 
step by step mode of dealing with the subject. The result we alt 
know. But it is satisfactory to me to tind, as a consequence, that 
attention has reverted to my old plan of a northern route. Thanks 
to the energy of the promoters of the ‘North Atlantic Telegraph 
Company,” the complete practicability of the project has been, in a 
very short time, most satisfactorily demonstrated by careful surveys. 

London, December 19th, 1860. Cuares W. Harrison. 





THE INDICATOR. 


S1r,—On first reading Mr. Armstrong’s letter in your last 
Number, I felt certain that he had at last become a convert, but I 
find, on closer examination, that not ouly is he as far as ever from 
that desirable result, but that he has produced what is to me a most 
incomprehensible letter, in which he has not answered any of my 
questions in the sense I understand an answer. . 

I said in my first letter that Mr. Aunstrong maintained that the 
pressure on the piston was less than that on the cylinder cover. 

Strange to say, he now says in his present letter that this is not 
the case. Well, so far we are agreed ; but immediately afterwards he 
says that if the indicator is so fixed as to show the pressure’on the 
under side of the piston, that then it will show a reduced pressure, 
Now, what in the name of wonder does this mean? Is steam more 
effective on the upper than the lower side of a piston? or, does it 
obey different laws in such a case? But, soft, I tind that the whole 
indicator, cord and all, must move. Perhaps this is the reason. 
Astonishing ! wonderful ! 

But I wilishow Mr. Armstrong that this loss of power from the 
motion of the piston is such a mere nothing, even allowing all that 
he says to be correct, that it need never enter into a calculation. 

I will not occupy your valuable space by giving the rule by which 
the velocity of steam flowing into a vacuum is found. Suflice it to 
say that the velocity of 15 ib. of steam is 1,856 ft. per second, that 
is 111,360 ft. per minute ; the loss of pressure will be as the speed of 
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the piston is to the speed of the steam, that is to say, the pressure 
on a piston moving at 300 ft. per minute will be reduced syst part. 
What fraction of 15 Ib. this is Mr. Armstrong can calculate for 
himself, but most certainly Mr. Armstrong cannot for a moment 
make it any more, and this of course would be quite inappreciable 
in practice. Surely Mr. Armstrong cannot think it possible that the 
loss can ever amount to 20 per cent. Yet he would seem to think 
so from his remarks about a large pumping engine. I would try to 
remind him that it is a very good pump that will give 90 per cent. 
of useful effect, and this only leaves, in the case he mentions, 
10 per cent. more for the friction of the engine, working the air 
pump, &c. Mr. Armstrong should not write so carelessly. 

Dec. 19th, 1860. Vv. P. 

THE PROPER CONSTRUCTION OF STEAM BOILER 
FURNACES, 

Sir,—During the experiments upon heat, and the condensation of 
nitrogen, described in my letter ag the laws and properties of 
material, &c., in Tuk Enorncer, No. 255, page 325, 1 found with 
regard to steam boiler furnaces that it was necessary to supply 
from 260 to 300 cubic feet of atmosphere to effect the perfect com- 
bustion of each pound of coal, instead of 130 cubic feet, which was 
previously considered to be sutlicient ; and that a part of this quanti ty 
must be admitted above or beyond the fire to plete the ical 
union of the escaping gases. Secondly, that the particles of coal, 
which are liberated from the fuel by the heat and draught, require 
a certain amount of time to enter$into chemical combination with 
the oxygen, according to their size, and the amount of heat to which 
they are exposed, before coming in contact with the surface of the 
boiler or flues; otherwise the carbon will form deposits of soot, or 
escape from the chimney as black smoke. Thirdly, that if the 
atoms of hydrogen are exposed to sufficient heat in the furnace, or in 
a combustion chamber beyond it, they will enter more rapidly than 
those of carbon into chemical union with the oxygen, producing 
flame with a great increase of heat. Fourthly, that when there is 
sufficient pressure of steam in a boiler, and the water is in circulation, 
no amount of heat that can be generated in the furnace is capable of 
separating the water from the plates to such an extent as to allow 
of their becoming red-hot. Fifthly, that the heat produced in the 
furnace is conducted through iron and copper plates into the water, 
with a velocity as the square of the intensity of such heat. And, 
Sixthly, that by using a very powerful draught, supplying the 
products of combustion both above and beyond the fire with 
a regulated quantity of atmosphere, as may be required, and ex- 
posing them toa temperature of 800 deg. Fah. before they are allowed 
to come in contact with the surface of the flues or tubes, as much 
heat may be developed from the cheap descriptions of bituminous 
coal as from the most expensive Welsh coal, and those inflymmable 
gases effectually burut which are generally allowed to form soot and 
escape as smoke. : 

But, independent of these observations, it has been an established 
fact since the experiments by Sir Humphrey Davy, that the com- 
bustion of inflammable gases is checked by contact with the surface 
of metals in proportion to the temperature of the material. It has 
also been proved by several scientitic men, from Lavoisier to Dr. Ure, 
that it required a temperature of about 750 deg. Fah. to ignite and 
maintain carbon in a state of combustion; and for hydrogen about 
800 deg. Fah. 

It has likewise been known for a considerable time that the 
carbon which is used in the manufacture of gunpowder must be 
ground very fine, and effectually mixed with the other ingredients, 
that each atom of carbon may combine rapidly with its surrounding 
elements to produce instant explosion. And it may be observed 
with a fire in the open air that, when any of the burning material 
escapes beyond the temperature necessary to maintain its rapid 
combustion, although surrounded by the atmosphere, it combines 
less actively with the oxygen; and when it falls to a state of rest, 
upon an incombustible body, its temperature gradually decreases 
until it ceases to burn, unless the atmosphere is impinged sharply 
upon or against it, to stimulate a more energetic chemical action 
between the oxygen and the material. 

It is, therefore, quite evident that the furnace of a steam boiler 
should have a sufficiently sharp draught to cause the atmosphere to 
act against the fucl with a certain amount of friction to excite a 
magnetic affinity between the oxygen and the combustible gases, 
maintain the fire at a high temperature, and effect the most perfect 
union of the combining elements; for, as the temperature of the 
furnace is increased, and the time or distance, the products of com- 
bustion are exposed to its influence, so is the amount of heat to be 
obtained from any given quantity of coal; and the furnace can 
always be made to contain the proper quantity of fuel to produce 
the amount of heat that may be required. Secondly, there should 
be a regulated quantity of air supplied to the upper part of the 
furnace, and to a tion chamber beyond the fire, to complete 
the combination of the escaping gases. Thirdly, the combustion 
chamber should be made as Jong as convenient, and contain a 
sufficient area of red-hot incombustible material to maintain the 
temperature of the products of combustion, until all the combustible 

ses and the loose particles of coal dust are aw burnt. 

‘ourthly, the heat should then be extended over as great a length of 
tube surface as is practicable. 

These principles are carried out to some extent with the long-flued 
Cornish boilers, which are used for pumping the water from mines. 
They have a long furnace, the top of which is sufficiently near the 
fire to keep the upper part of the furnace at a high temperature. 
The coals are frequently thrown upon the front part of the fire. 
The products of combustion have to pass over the incandesent fuel, 
the red-hot bridges, and for some distance along a large flue, the 
centre of which, by the continuous passage of so large a volume of 
the heated gases, affords to some extent the requisite heat, space, and 
time for the combustible products to enter into proper chemical 
union with the oxygen before reaching a region that is too cool for 
their effectual combination. This is undoubtedly the reason that 
some of them supply more steam from one pound of coal than can 
be re from three pounds of coal by a marine multitubular 
boiler. 

But with locomotive and marine multitubular boilers, when the fire 
is stoked and a fresh charge of coal is thrown on, the loose particles 
of coal, which are liberated by the heat and carried up by the 
draught directly into the tubes, are from 50 to 100 times larger in 
volume than the atoms of carbon that are ground to make gun- 
powder, and therefore require more time and heat to combine with 
the oxygen than is afforded them, from the entrance of the tubes 
being so near the top of the fire. For, even with a locomotive 
boiler, when the engine is running while the fire-door is open, and 
the cold fuel is being spread over the fire, as also, for a few minutes 
afterwards, the cneeenere in the upper part of the fire-box is below 
750 deg. Fah., and the temperature in many of the small tubes is much 
less. For the flame from the fire during this period only enters part 
of the tubes, and in these the flame is extinguished by their cool 
surfaces before the atoms of coal which accompany it have had 
sufficient time to combine with the oxygen. Therefore, during 
this time a considerable portion of the most valuable part of the 
coal, instead of producing flame and intense heat, is permitted to 
form a deposit of soot upon the conducting surfaces, or to escap 
as smoke from the funnel. And, with marine boilers, from their 
having less draught, and working at a lower pressure, there is less 
heat in the furnace and tubes, consequently more coal is wasted, 
thicker layers of soot deposited, and greater quantities of smoke 
discharged into the atmosphere. 

Yet we find that boiler makers, engineers, inventors, and even civil 
engineers have, for more than twenty years, been wasting an immense 
amount of capital in endeavouring to make the furnaces of these 

«boilers burn coal effectually and consume the smoke, when such results 
are contrary to the laws of combustion. Are they ignorant of the 
existence of such laws? Do they know them to be laws of nature, 
or do they imagine that any beneticial results can be produced in 
opposition to them? If so, they will ultimately find that all such 
attempts are futile, and that, as the locomotive boiler and furnace 

is at present constructed, it is only adapted to burn coke, Although 




















I really believe that if Mr. Jukes’ patent revolving fire-bars were 
fitted to them, by -which the coals could be introduced under the 
front, and gradually spread, by the motion of the bars, beneath the 
surface of the fire, this would continually agitate the burning 
mass, and, by keeping the top of the fire stoked evel, and having a 
sharp draught, the gases liberated from the fresh coals would be 
exposed to considerable heat while passing through the interstices of 
the incandescent fuel, allowing a high degree of temperature to be 
maintained in the upper part of the furnace, and, if partially 
heated atmosphere was introluced through two or three of the long 
tubes, to supply more oxygen to plete their bastion, there 
would be some chance of such furnaces burning coal more effectually, 
and consuming the smoke, than by any of the plans, that have 
hitherto been adopted for this purpose. Buteven this applies more 

pecially to} tive boilers, for it will be found that in marine or 
factory boilers, where the economy of fuel is of the greatest con- 
sideration, that it is absolutely necessary to have a long combustion 
chamber containing an extensive surface of red-hot incombustible 
material to maintain the temperature of the passing gases, and to 
supply them with fresh atmosphere until the larger particles of 
coal which accompany them have bad sufficient heat, space, and 
time, to completely combine with oxygen. And a little consideration 
ought to render it apparent to any cultivated intellect that it is quite 
impracticable to supply the partially burnt products from the fire, 
with either heat, atmosphere, or time, sufficient for their effectual 
chemical union, when they are allowed to pass directly from the 
furnace into a series of small tubes. And with regard to space, 
although two or three hundred tubes may be fitted in a boiler for 
the passage of the heated gases, yet it should have been observed by 
engineers that the flame does not traverse more than from one-third 
to one-half; and they ought to know what would be the effect with 
the products from a coal fire. It is somewhat ut as profitable 
as placing four horses abreast to draw a load, and” allowing the one 
on either side to walk upon slippery paths. 

The amount of 300 cubic feet of atmosphere, here given as 
necessary to supply sufficient oxygen for each pound of coal, as also 
the amount of 260 cubic feet given as the average in my letter on 
tubular boilers in last week's ExGineer, p. 386, are the quantities that 
are really required to effect the proper chemical union of the fuel 
with oxygen in a furnace that is properly constructed for the 
development of heat from coal; but they are little more than half 
the quantities that are required to pass through ordinary steam 
boiler furnaces to effect even the imperfect combustion that both the 
consumers and the public have so much reason to deplore. 

2, Surrey-square, Old Kent-road, 8.E., J. W. Crare, CE. 

November 28th, 1860. 














AMERICAN ITEMS. 


Purrer-Vatves. — It is proposed by Messrs. Dickinson and 
Sickles to put a puppet-valve motion upon a locomotive. We 
believe they have succeeded in operating a puppet-valve quite as 
rapidly as would be necessary for locomotive use. ‘The dash-pot and 
some necessary complication of rock-shafits and lifters would of 
course be employed. While simplicity is so great an object in rail- 
way machinery, as not to warrant any great expectations of improve- 
ment in this direction, it must, nevertheless, be remembered that 
complicated machinery, which does very little work, would last 
quite as long as heavier machinery under a much greater strain. A 
balanced puppet-valve gear for locomotives might be worked by one 
man with ove hand, at any practicable speed, so little power would 
be required to drive it. And then, the steam would be delivered at 
very nearly the boiler pressure, without perceptible wire drawing, 
not into long and circuitous ports, but at the very ends of the cylin- 
der. Again, the induction valves would be entirely independent of 
the exhaust valves, and each would perform its own and necessarily 
different functions without regard to the motion of the other. The 
link motion, as at present arranged, is a compromise between steam 
and exhaust, and between securing a long cut-off without wire draw- 
ing with a short one. It answers “very well,” we say,and it is 
really an improvement over the variable cut-off with a riding valve, 
not, Lomever, because the link gives a better opening, but vecause it 
is simpler and wastes less steam in the passages. We hope a puppet- 
valve motion will be well applied to a locomotive. We are hardly 
prepared to believe, as yet, that it will supersede the slide, but we 
certainly believe that it will give such good results in the distribu- 
tion of steam, that the slide-valve motion will be improved; that 
practitioners will see the loss due to the present practice, and will 
take more vigorous measures to reform it. In other words, we have 
no doubt that the functions of the puppet-valve will be so superior to 
those of the slide-valve and the present valve motion, that we shall 
see the necessity of preserving those functions somehow, by the 
puppet-valve, if it is not too costly, and by an improved slide-valve 
motion, if it is. There are, substantially, three kinds of puppet- 
valves. 1st. The old-fashioned disc, like the safety-valve of a Seee 
motive; this requires a power to open it sufficient to raise the total 
steam pressure due to its area. 2nd. The balanced valve, consisting 
of two discs, the one slightly smaller than the other, with the boiler 
steam on the top of the large one and on the bottom of the small one, 
with the port to the cylinder between. All the pressure on the upper 
valve, except enough to keep both to a bearing in their seats, is 
counteracted by the pressure on the lower valve. This would be 
perfect were it not for the unequal expansion of the stem which holds 
the two discs together, and the outside case which holds the seats. 
If the expansion of the stem is greatest, the upper valve will not 
touch its seat fairly and will leak; if the chest expands most, the 
lower valve will not touch its seat. With North River engines of 
the largest class, however, there is not much difficulty in this regard. 
On Mississippi steamers, where the stem, connecting the two discs, is 
of cast iron—cast with the discs—the tendency to unequal expansin 
is said to be greater. it is said that if both seat and valve are 
poured from the same ladle, i.e, are homogeneous, there is no difli- 
culty, but that, if they are of a different character of metal, there is 
much leakage. Wherefore, another variety of valve is much 
employed on the Western rivers, called the relief valve, which con- 
sists of a single disc or valve, with a seat in its centre, whereon rests 
a similar but much smaller disc, which lifts first and partially 
balances the main valve by artially equalising the pressure on both 
sides of it before it opens. ‘The little or central valve is contained in 
a cage something like that of a locomotive pump valve the cage in 
this case representing the main valve. The stem lifts the little 
valve against the cage, which then also lifis a d pulls the main 
valve after it. Since the relief valve is so much used, it must have 
some advantages, but we cannot see the theory of them. Ol! course, 
the upper valve is lifted by a blow and a jerk; and it is not fully 
balanced, either, for if the Tittle valve lets the valve-chest pressure 
into the cylinder, or upon the bottom of the main valve, there would 
be no need of a main valve—the little one would give opening 
enough. But anything smaller than the main valve is found to 
wire-draw the steam; hence, steam is not only wire-drawn by the 
little valve while it is opening, but the main valve is not fully nor 
nearly balanced. If the balanced, or double valve, used on the 
Eastern waters, does not give especial trouble on so large a scale, we 
think it would not give any at all, if properly made, when applied 
on a so much smaller scale on high-pressure engines. ‘The heat of 
high-pressure steam is most intense, of preety 2 not enough to 
compensate for reduced size of parts. For 1 tives, the bal l 
puppet-valve would, of course, be best, if any kind of puppet-valve 
should prove feasible, as the parts would be too small to be much 

ffected by expansi On some of the steamers in this part of the 
country, the discs forming a balanced valve are adjusted while the 
poe are hot—such an adjustment would be equally feasible in the 
ocomotive.—American Railway Review. 

Feep-waTeR Heaters.—There have been two fatal mistakes 
made in several kinds of feed-heaters for locomotives—we do not 
now refer to heating the feed by the gases in the smoke box—that 
bas been proved to be impracticable compared with heating by the 








exhaust steam, because the heating pipes or vessels condense 80 
much vapour and collect so much soot, that they get to be non- 











conductors at last. We refer, first, to placing an exhaust steam« 
heager in the smoke-box or the chimney—the worst possible place 
on many accounts; it is, ifin the chimney, high up, Nereasing the 
top hamper of the engine, and it does not allow the right shape fur 
the best kind of heater; if it is in the §smoke-box, it seriously 
interferes with the draft; we should as soon think of putting it in 
the combustion chamber, or on the top of the cab. Again, several 
kinds of heaters pass the water through a coil or nest of pipes, while 
the steam occupies the space around them, One of the most im- 
sae offices of the heater is, to precipitate the impurities which 

eat separates from the water, and which would drop quickly 
enough if gravity only had a chance at them, if the water could 
move slowly in a large body around the steam pipes. Where the 
water passes through the pipes, it is constantly urged forward by 
the pump at such a velocity that impurities and all are carried into 
the boiler; even if they were precipitated in pipes, they could not be 
got out. The heater put by Mr. Hudson upon some of the ers’ 
engines remedies these ditticulties. It lies ander the barrel of the 
boiler, out of the way of other parts, and convenient to the exhaiist, 
as well as to the pumps and check valves. It consists of a cylindet, 
say, 14 in. diameter, and 4 ft. to 6 ft. long, in which are small tubes 
through which the steam The water occupies a large space 
around the tubes, and, in moving slowly from one end to the other, 
precipitates many of its impurities, which are thus readily removed, 
instead of becoming a stone wall on the heating surface of the boiler. 

Permanent Wax.—Our European friends, in their humour, 
occasionally allude to our system of railways, under their own title 
of “ permanent way.” But those of us here who have occasion to 
pay much attention to American experience in durability of track 
and equipment, are not disposed very seriously to adopt the 
European nomenclature for the rattling, rocking, undulating, wheel 
and tie-annihilating combination which characterises too many of 
our roads. Inthe New York State reports much care was taken by 
the Railroad Commissioners to obtain accurate statistics, in detail, of 
the several departwents of expenditure in our State railways. These 
statistics show, in the aggregate, an annual per centage of cost, for 
1855, of 6°75 per cent. on the cost of the superstruc:ure for its con- 
tingent repairs, and an item of 14 per cent, on the equipment for its 
contingent repairs. Many of the roads being comparatively new at 
that time, and various circumstances Affecting some of those named, 
the average annual cost of repairs on superstructure have, un- 
doubtedly, been since ipeveneade The chief lesson and comment to 
be drawn from this bear powerfully against our present system of 
track laying. Rails without depth, chains without strength, built 
on yielding ties and roadway, rapidly foot up, in their mutually 
destructive effects, on the rolling stock, an entire absorption of their 
first cost, and it is time to take a pause for consideration, Two or 
three general ag. pawn cover the whole ground. Our nts 
failing to maintain continuity of line, the joint ties ly lose 
their bearing. As an inevitable resiilt each entire rail becomes a 
spring-board, its ends are crushed, its spikes drawn, and the passing 
trains over it are constantly travelling up Misting janes, or jump- 
ing across hollows, with the worst results in comfort and safety of 
transit, and expenses of maintenance. We have seen enough of the 
continuous bearings in England, and here, to know the value of their 
prineiple. The compound rail in use exercises, for a given time, a 
beneticial effec, but the yielding mature of the substructure in time 
works out its results on the superstructure. What we need, then, is 
a truly permanent way, of material comparatively indestructible, 
with a combination sufficiently elastic to prevent improper crushing 
under the weight of rolling stock.—American Railway jew. 

Cou's Grear BaLLoon.—Mr, Carlos C, Coe, of Rome, New York, 
is now exhibiting his great balloon at Palace ew York. 
This great air ship, in which he expects to cross t ‘aittic, is of 
the following dimensions :—The extreme height of the gasholder is 
290 ft.; greatest transverse diameter of ditto, 118 ft.; distance from 
the top of the gasholuer to the bottom of the boat below, about 350 ft. ; 
lifting power, 69,000 lb. ‘The material of the gasholder is what is 
termed French muslin. The netting is of cord made from common 
cotton thread, which possesses unusual strength, combined with 
— flexibility. The entire weight of the netting is 900 lb. The 
argest mesh in the netting is 12 in. square, and the smallest 7} in, 
More than 12,000 yards of muslin were used in its construction, and 
it will contain 1,72 !,008 cubic feet of gas. The muslin is saturated 
with balloon varnish, the composition of which is Mr. Coe’s secret; 
and at the insertion of the valve the proper strength is secured b 
having four thicknesses of the material for a length of 16 ft., while 
the fabric is double for about twice that distance. The valve is 
3 ft. 6 in, in diameter, is in two sections, kept in place by springs of 
proper strength, and controlled by separate ropes, each 350 ft. long. 
The car for the passengers and ballast is circular, 22 ft. high b 
14 ft. in diameter. It is divided into three storeys or decks, and it 
intended to bestow passengers in each. The lower deck is intended 
to accommodate about forty, the second deck thirty, and the upper 
deck about twenty, while the boat, which is to be suspended below, 
will carry about thirty more. Room is provided, of course, for the 
requisite provisions, instruments, and ballast. The car is made of 
rattan and willow basket-work, and is trimmed with carpetting and 
brocade. The boat is a life-boat, and is to be furnished with all 
modern life-saving appliances. ‘The weight of the car is 300 lv. ; 
and of the boat, which 1s 20 ft. long by 9 ft. in extreme width, about 
2,000 Ib. ‘The whole machine was made at Rome, New York, 
Mr. Coe and Mr. Robert Rowbotham being the directors, though at 
times there were as many as twenty persons at work on it at the 
same time. The entire cost of the apparatus is about 4,000 dols., aud 
Mr. Coe is the sole proprietor, It is his intention to exhibit in New 
York as long as the public are interested, and in the spring to 
attempt a trip across the Atlantic to repay the visit of the Prince of 
Wales. He has not yet fixed the precise time of this Atlantic 
transit, but it will be attempted as soon as the weather becomes 
settled after winter, and the acrial currents become steady. It is to 
be hoped that the new celestial ship may not come to ultimate grief, 
like the huge machine of Professor Carlincourt Lowe.—American 
Engineer. 

‘tue Compustion or Wer Furt.—At the fourteenth meeting of 
the American Association for the Advancement of Science, held at 
Newport, Rhode Island, Professor B. Silliman read a paper on this 
subject, which is well worth the attention of manufacturers;—“ A 
countryman of his, Mr. Moses Thompson, wished to construct a 
furnace to burn the begasse—that is, the waste cane of a sugar plan- 
tation—and, persevering with this object in view, at last succeeded. 
He was led to conclude that the great quantities of steam, smoke, 
and other products which are thrown off when wet fuel first begins to 
burn, would, as he describes, *consuwe each other,’ it sent into a 
chamber neated to a sutliciently high temperoture, and from which 
the external air should be excituded. The furnace is built with 
three or four compartments, all of brick ; one of these compartments, 
used as (he * mixing chamber,’ must be built of the most refractory 
firebrick. The tire is first lighted with dry fuel, and kept up till the 
brickwork is heated; the doors are then shut, and the wet fuel, 
crushed cane, tan, or dye-stull, is fed in from an opening at the 
and after awhile the steam, smoke, and gases evolved, pass porwbe 
into the mixing chamber, and are there entirely consumed. The 
heat developed is so intense that the chamber appears of a white 
heat, and the damper must be made of fireclay, as iron is speedily 
melted. The compartments may be side by side, or one over the 
other; in the latter case the wet fuel is supplied to the upper one. 
Mr. ‘thompson says that the results obtained by his process with wet 
fuel far exceed ~~ that can be obtained with dry fuel; and to 
exhibit what can be accomplished it is shown that peat containing 
so much as 75 per cent. of water can be advantageously burned, and, 
if the fireman understands his duty, without any smoke or vapour 
being perceptible at the top of the chimney. Hence it appears that 
this form of furnace presents important economical advantages for 
the heating of steam boilers; the heat which, under ordinary cir- 
cumstances, is locked up and wasted, is in this instance, as Professor 
Silliman explains, released and turned io profit by ‘ causing the wet 
fuel to supply its own supporter of combustion drawn from the 
decomposition of the vapour of water at a high temperature, by ite 
reaction with free carbon and the oxide of carbon.’” 
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Tats invention of Messrs. Pullan, of New-cross, Cresswell of 
Lewisham, and Longstaff of Mornington-road, relates to improve- 
ments in steam generators, and in the means of superheating steam, 
and in beating the teed-water. 

The patentees describe various modes of carrying their invention 
into eflect, but we do not think it necessary to illustrate and descrive 
more than two, 

Fig. 1 18 a longitudinal vertical section ; Fig. 2 a transverse section 
taken at the smoke-box end of a locomotive boiler, to which their 
superheating apparatus is applied; A is the main steam pipe tor con- 
veying the steam fiom the steam space of the boiler through the 
cock ¢ into the chamber j, shown in Fig. 2. The steam passes 
from this chamber through the pipes &, in the boiler tubes e, into 
the chamber c in the tire-Lox, from whence it passes back through a 
second series of tubes /, also arranged within the boiler tubes e, to 
the chamber j* placed in the smoke-box, and from this chamber the 
dry steam is conveyed by the pipe m to the cyliuders of the engine. 
By this arrangement the steam will be highly superheated betore it 
reaches the cylinders, and should any priming occur in the boiler, 
and water thereby be carried into the steam pipe 4, it will, by the 
heat in the tubes e, be converted into steam before reaching the 
cylinders. By these means a greater effective power will be obtained 
from the engines, and a considerable economy in water and fuel will 
be effected. In order to prevent the superheating pipes from being 
burnt while the engines are standing still, or during the process of 
getting up steam, these superheating pipes are counected by a pipe 
and cock with the water space of the boiler, so that they may be 
filled with water; when desired a suitable cock is also provideu for 
the purpose of discharging this water previous to starting the 
engines. Suitable cocks may also be provided for the purpose of 
cutting off all communication with the boiler in case of accident, 
and the parts are also srranged that the engines may be worked 
either with superheated or non-superheated steam, as preferred. 

When the superheating apparatus is not required, or while steam is 
being generated, the teed-water for the boiler is passed through the 
superheating tubes, and thereby becomes heated before entering the 
body of the boiler, but when the superheating apparatus is required, 
the communication between this and the feed water must be cut off, 
and nothing but steam allowed to enter the tubes. They also employ 
additional feed-water tubes, which will come in use when the super- 
heating tubes are required for drying the steam. 

In constructing high-pressure marine, locomotive, and stationary 
boilers, they construct on the top of the boiler a long tube or chamber 
for the steam to rise into from the boiler, and in order to heat the 
same in this chamber, the whole or a portion of the heat from the 

.fire may be passed through a series of tubes arranged inside this 
chamber on the top of the boiler. This chamber communicates with 
a smoke-box at one end of the boiler, and at the other end it is 
fitted with a smoke-box communicating with a flue or uptake from 
the top of the furnace or fire-box. The two smoke-boxes in the 
boiler are also fitted with dampers, so as to regulate the heat in the 
chamber and the temperature of the superheated steam, as is found 
desirable in practice. 

Fig. 3 is « longitudinal vertical section, and Fig. 4 is a transverse 
section, of a boiler constructed upon this plan, for traction engines 
or locomotive and high-pressure marine engines, c is a horizontal 
tubular chamber, placed longitudinally on the top of the boiler 4, 
and connected to it by short vertical pipes cr flues. The interior of 
the chamber ¢ is fitted with longitudinal flue tubes e, and at each 
end of the chamber c is u smoke-box / and f*; the latter is con- 
nected with the ordinary smoke-box of the boiler, and the other 
smoke-box f is connected with the furnace or tire-box by a short 
tubular flued To the smoke-boxes / and s* are attached dampers 
d*, by regulating which a portion of the heated gases may be made 
to pass into the smoxe-box f and through the tiu. tubes e into the 
smoke-box f*, and from thence up the chimney, by which means 
the steum in the tubular chamber c will become highly superheated 
‘The dampers will also afford the means of regulating the tempera- 
ture of the steam in the chamber c, ec. 





Tie Rep Sea Tececraru.—The Government are now in com- 
munication with the company with regard to the best means of re- 


establishing the communication, 








BUTLIN’S APPARATUS FOR SUPERHEATING 
STEAM, &c. 


Tnxss improvements, by Mr. William Butlin, of Northampton, 
applicable chiefly to marine boilers fitted with horizontal tubes and 
to boilers of locomotive and portable steam engines, consist of a 
chamber (placed within the smoke-box at a short distance from the 
tube- plate, and reaching to any convenient or desirable extent across 
the boiler) is fitted with tubes placed in exact continuation of the 
tubes of the boiler. If intended for superheating the steam, the 
upp:r part of this chamber is placed in communication by means of 
a pipe on one side with the steam space in the boiler, and on the 
cher side with a pipe, through which the superheated steam is con- 
veyed to the cylinders of the steam engine. Mounted on the last- 
mentioned pipe there is a tube or cylinder with an orifice at the top 
opening into the steam space of the boiler, which can be opened and 
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closed at pleasure and to any required extent, by means of a valve 
fitted with a screw and handle, the latter projecting beyond the top 
of the boiler. The object of this valve is to admit saturated steam 
into the pipe containing the superheated steam, in case the process 
of superheating should at any time have been carried too far, or in 
case it be thought desirable to use superheating steam mixed with 
saturated steam. In order to prevent the superheating chamber 
from being injured by the head of the furnace during the time tuat 
the steam 1s being first raised to its required pressure, it is filled on 
or before commencing to tire up with water from the boiler through 
a pipe which establishes a communication between the lower part ol 
the chamber and the water space in the boiler, After this is accom 

plished this communication mast be closed by means of a cock, anda 
when steam is observed to be produced the water is allowed to escape 
from the chamber by a discharge pipe. Mr. Butlin considers this 





arrangement a very important feature in his invention, inasmuch ag 


without it the chamber must in a comparatively short time become 
unserviceable and subject to frequent repairs. 

For heating the feed water of boilers he uses a heater or chamber 
constructed and placed as above, but dispensing with the orifices 
and pipes leading to the steam space in the boiler and to the steam 
cevlinders of the engine. The chamber is ted through suitable 
pipes on the one hand with the feed pump, and on the other with 
the water space of the boiler, and by preference these connections 
are placed at the two opposite ends of the chamber. 





Fic.2. 














Fig. 1 is a front elevation, and Fig. 2 a side elevation, partly in 
section, of a marine boiler fitted with this apparatus for superheating 
the steam or warming the feed water. 

a is the boiler; 5, the flues, fitted with firegrates leading into the 
common flue e, from whence the heat and products of combustion 
a through the tubes d into the smoke-box e, up-take e!, and 

nally into the chimney. The chamber /‘is fixed within the smoke- 
box parallel with the tube-plate, and is provided with short tubes fi, 
placed in exact continuation of the boiler tubes d. The upper part 
of the chamber 7 is at one end in communication throuch the pipe g 
with the steam space in the boiler at a!, whilst the other end opens 
into the pipe 4, which conveys the superheated steam tu the cylinder 
of the engine. It is evident that the saturated steam which enters 
the chamber / through the pipe g must, as it passes through the 
spaces between the tubes /i, become highly heated before reaching 
the pipe A. A tube or cylinder 4, fitted with a valve &, opening into 
the steam space of the boiler, is mounted upon the pipe 4. This 
valve & can be opened or closed, and saturated steam admitted to 
any desired extent into the pipe h. The valve spindle &' reaches 
through a stuffing-box to the outside of the boiler, where it is titted 
with a handle. ‘To prevent injury to the superh: ating chamber f by 
the heat of the furnaces during the time the steam is being tirst 
raised, the chamber is filled on or before commencing to fire up with 
water from the boiler through the pipe n, which connects the bottom 
of the chamber / with the water space of the boiler at a*. When 
this is accomplished, the communication between the chamber and 
the water space of the boiler may be cut oft by means of the cock n', 
and as soon as steam is observed to be produced the water is drawn 
off from the chamber f through the discharge pipe o. When the 
chamber / is intended for heating the feed water of the boiler, the 
pipes g and A are Hp ee with, and to pipes, one connected with 
the feed-pump and the other with the water space of the boiler are 
attached at opposite ends of the chamber. 





Tue Evecrric Tetecrarn at OtpHaM.—A line of telegraph, 
of somewhat novel construction, has just been completed for Messrs. 
Platt Brothers and Co., the extensive machinists of Oldham. The 
two great branches of this establishment, where upwards of 5,000 
workpeople are employed, are about a mile and a half from each 
other on opposite sides of the town, which is now bridged over by 
the electric telegraph. ‘The wire, which is of steel, and about two- 
tenths of an inch in diameter, is supported for its entire length near 
the summit of six tall factory chimneys at an elevation of 180 ft. 
from the ground, and leaving clear spans of 1,000 ft. to more than 
2,000 ft. between the supports. The lowest points of the curves 
ranging from 70 ft. to 120 ft. above the surface of the ground. Toa 
spectator placed at the extremity of the curve formed vy the longer 

engths the wire appears to stretch out like a thread which vanishes 
in the mist long before the eye reaches the other. The chimneys to 
which the telegraph is fixed being always at work, and consequently 
very We renders insulation almost unnecessary. Access to the tops 
of the shafts being gained by the means of ropes drawn over with a 
kite string. The works were projected and carried out by Mr. H. 
Wilde, of Manchester. 

ELecrricaL Enposmosts.—It was first remarked by Porret and 
Becquerel, that when a mass of liquid is separated into two com- 
partments by a porous diaphragm, and subjected to the action of an 
electric current, the liquid is transported from the compartment of 
the — pole to that of the negative one, so that in the latter the 
level of the liquid rises, while in the other it experiences a corre- 
sponding fall. This is called osis. Wiedemann subsequently 
showed that the quantity of water thus conveyed from one com- 
partment to the other was directly proportional to the intensity of 
the current, and to the electric resistance of the liquid. With a view 
to ascertain whether this phenomenon might not be ascribed to a 
secondary action of electrolysis (decomposition by electricity), M. 
Matteucci has instituted a series of experiments, which he last week 
communicated to the French Academy of Sci Having formed 
a pile of six compartments, with porous diaphragms or partitions, 
and filled them all with pure water to the same level, marked by a 
line of white paint, he put a lamina of platinum of the same breadth 
as the diaphragms into each of the extreme compartments, and then 
sent a current through them, furnished by from ten to twenty of 
Grove’s elements. After the lapse of a few hours endosmosis became 
. a hg the liquid rose in the compartment of the negative 
electrode, and fell in tha: immediately next to it. It likewise fell in 
that of the positive electrode, but less than the rise already mentioned 
in the negative compartment, another rise being apparent in the 
compartment immediately next to the positive one. In the inter- 
mediate cavities the liquid remained stationary for a long time, but 
at length the water in the compartments on the positive side rose, 
while it fell in preportion in the others. M. Matteucci having found 
that the liquid around the positive electrode ulways acquires a degree 
of acidity, while that round the positive one, on the contrary, 
acquires a corresponding degree of alkalinity, thence concludes that 
the presence of electricity, and the state in which the elements of 
electrolysis present themselves, gives them properties which induce 
endosmosis, and which only act in the presence of an electric current, 
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TO_ CORRESPONDENTS. 

*,* Covers for binding the volumes can be had from the publisher, price 2s. 6d. 
each. 

*,* We must request those of our correspondents as may desire to be referred to 
‘nies of machinery, ——— 0 ee to 
whi ishi ir iries, we wi any letters we may 

aed bas pan L > ab ipanean ammpune 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 


column. 
Nors.—We have received several letters and communications, notices of, and 
answers to which are unavoidably postponed until our next number. 





PROPORTION OF PIPES. 
(To the Editor of The Bngineer.) 

Sre,—Will any of your readers be good enough to give a rule for propor- 
ioning suction and delivery pipes of pumps which shall take into account 
the number of strokes per minute as weil as the diameter and — of 
stroke? Should they be larger for three-throw than for single me ~ u 
COVERING STEAM-PIPES.—EXPANDING MANDRILS. 

(To the Editor of The Bngineer.) 

Srr,—Will any of your readers inform me the best mode of covering steam- 
pipes that are exposed to the atmosphere for a considerable distance? Also, 
where I can see one of those expanding mandrils mentioned in the columns 
of your valuable journal of the 14th inst. ? 


relby Colliery, Burton-on-Trent. Wx. Jonnson. 





HEATING CONSERVATORIES BY GAS. 
(To the Bditor of The Bugineer.) 

Srn,—Referring to the letter of “‘ A Constant Reader,” I have used 
to heat water for warming conservatories for many years with complete 
success. I havea brother who has done the same. I met with many diffi- 
culties at first, which I only by per , and at consideravle 
expense. I shall be happy either to show the aj tus to any one, or to 
describe the system I now employ. for the benefit of your readers. 

85, Adelaide-road, London, N.W., Dec. 24, 1860. GC. 

(Our correspondent will oblige us by sending us a description of his mode of 
heating, that we may publish it for the benefit of all our readers. | 





POWER FROM STRAPS. 
(To the Editor of The Engineer.) 

Srx,—“ Enquirer” asks what power will a 3 in. strap on a 2 ft. pulley 
communicate, the pulley making 146 revolutions per minute. 

It has been found, in practice, that a strap 8 in. broad, working on half 
the circumference of a smoothly-turned pulley, moving at the rate of 100 ft. 
md minute, will communicate 1-horse power. Hence the rule to find the 

readth of strap for any give vel and power. 

Mul iply the given horse power by 800, and divide by the veloeity in feet per 
minute ; the quotient will be the breadth of strap in inches. Reversing this 
rule, and applying it to the one put by “ Enquirer,” we obtain the following : 
am 146 X 2 X 3°1416 = 917°3472 velocity in feet per minute. 

en 


917 3472 X 3 + 800 = 3:44 + horse-power, or very nearly 3} horse power. 
It may be weil to remark that the friction of the strap depends upon its 
tightness, flexibility, extent of contact with the pulley, snd the degree of 
speed at which it moves, power being pressure multiplied by vee 
Crewe, December 24th, 1860. J. W. X. 
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ENGINEERING IN 1860. 

BRITISH engineering is one of the few things that are in- 
cessantly progressing. There is not a day in the year 
on which it is stationary. There are often periods, of 
course, in which no startling novelties are produced ; but 
such periods are by no means fruitless, Fresh devices of 
various kinds, and novel refinements upon existing ap- 
= ci are continually teeming from the brains of our 

ethren. 

Perhaps the very best proof that we have of our pro- 
gressiveness is to be found in our perpetual dissatisfaction 
with existing arrangements. In the mechanical arts, 
content is the bane of enterprise, and the herald of decline ; 
while discontent is a stimulus to exertion, and the fore- 
runner of improvements. Hence it is fortunate for us and 
for the world that British engineers are never content. 
That they are not so scarcely needs proof, But if any 
reader doubts it, let him think of the severe criticism, and 
the radical change with which almost every branch of our 
art is from time to time visited. Have we not lately 
proved impatient of coke-burning locomotives and devised 
others that will burn coal ? Have we not grumbled at the 
large expenditure of fuel in marine engines, and sought in 
half-a-dozen ways to reduce it? Have we not repented of 
our deeds in connection with submarine telegraphs, and 
sought at once for better cables and shorter routes? Have 
we not cast aside our cust iron cannon (perhaps too heed- 
lessly) and summoned the genius of Armstrong, Whit- 
worth, Longridge, and a host of others, to our aid in re- 
placing them? Have we not endeavoured to supersede 
our wooden wal!s with hulls of iron? In all these matters, 
and in scores of others, we bave unquestionably evinced a 
perpetual disposition to reform—an unappeasable love of 
progress, upon which we cannot too heartily congratalate 
ourselves. . 

The year 1860 has been remarkable for many important 
improvements and extensions in the eng:neering arts. 
Perhaps the most prominent of these are two of those just 
mentioned, viz., the substitution of rifled wrought iron 
cannon instead of cast-iron smooth-bore guns, and the use 
of iron in place of wood in the construction of ships of war. 
In reference to the first of these our experience has not 
been altogether satistactory, especially in respect of large 
guns. The Armstrong system, which, notwithstanding ail 
its imperfections, has proved of real service to us in so far 
as smuil guns are concerned, failed when applied to the 

roductiun of others of large calibre, and will in all proba- 

ility be abandoned ere long, except in the construction of 
field-pieces. Nor is there em reason for believing that 
either the Whitworth, the Clay, or any other breech-load- 

















ing system, will be found to answer for large guns—at least, 
for naval purposes, Nor has it even been demonstrated 
that cast cannon are incapable of receiving rifled grooves 
and firing elongated ae with almost, or quite, as 
much success as wrought guns, Bat, however these things 
may ultimately be settled, it is evident that a great advance 
in the efficiency of our cannon has been made; and it 
seems scarcely less certain that out of the excitement and 
inquiry now existing in reference to the subject, further 
very great improvements in the art of projecting heavy 
missiles with accuracy over great distances will ere long 
spring. 

Iron-coated ships have, as the Council of the Institution 
of Civil Engineers say in their Annual Report, for some 
years been re as a “probable coming necessity,” 
although their construction was not seriously considered by 
the Admiralty till 1858. The problem is, as the report adds, 
one of great difficulty. An enormous weight of armour 
has to be added to the weights hitherto carried. At the 
same time greater speed is demanded, and that involves 
increased weight of engines and a larger supply of fuel. 
Then, the weight is top-weight and wing-weight, and has 
to be carried on fine lines for speed. ‘To reconcile these 
conditions with the practical features requisite in a war 
vessel, and to give such a ship good sea-going qualities—to 
make her a good cruiser, and also well fitted for a distant 
voyage, and for the probable conditions that would attach 
to a European war—this, truly, is a problem which may 
well tax the professional skill of every man in our 
profession. It has already been accomplished, however, 
with a considerable amount of success, as we think ; and at 
half-past two o’clock, p.m., to-morrow, her Majesty’s iron- 

frigate Warrior, 420 ft. long, 58 ft. Coa 41 ft. 6 in. 

deep, of 6,177 tons builders’ measurement, and 1,250 horse- 

ower, will float, we trust, in the waters of the Thames. 

uture vessels may prove superior to her—and will, we 

hope; but we may, nevertheless, as an engineering nation, 
look upon the Warrior with well-founded pride. 

Nor is it in the arts and appliances of war alone that we 
have made progress during the year that is now fast fleet- 
ing from us. We have been active in very different 
spheres. Taking advantage of the enterprising efforts of 
an American gentleman we have commenced the great and 
necessary work ot laying down horse railways in the streets 
and roads of our principal towns. In this work Birkenhead, 
to its lasting honour, led the way, giving Mr. Train per- 
mission to make a practical demonstration of the utility of 
such means of town transport. Mr. Train may not be 
right—is not right—in all that he has said and done; 
but he has helped us enormously in the carrying out of a 
highly desirable undertaking, and we hope to see either his 
system of horse railways, or a better, adopted in every im- 
portant town in the kingdom. In the same connection 
may be mentioned the labours of the Earl of Caithness in 
reference to the application of steam to carriages travelling 
on common roads; and also the labours of several inventors 
of steam traction engines for common roads. On all these 
heads we have made great advances during the year, and 
have likewise prepared the way for further improvements 
that will ere long follow. 3 

Our means of transport by sea have likewise received 
signal furtherance from the construction of the new Holy- 
head and Dublin mail steamers. The fact that between those 
ports there are no less than four steamers daily running, each 
of which travels acrossa stormy channel at a rate exceeding 
twenty miles an hour, is one well deserving prominent notice 
in the history of the year 1860. The fact is all the 
more valuable from the circumstance that it proves—as we 
showed at length some weeks ago—that we can now travel 
over the sea at a velocity at least equal to half that of the 
fastest express train that can be run between distant towns 
on land. It isa great and surprising thing to be able to 
travel over islands and continents at more than forty miles 
an hour; but to be able to sweep over the seas that separate 
islands and continents, at more than twenty miles an hour, 
is even a greater and a more surprising thing. The success 
of the Great Eastern on ocean voyages is a further fact 
which the past year has developed, and one which deserves 
mention here. The Holyhead steamers prove that great 
speed is attainable if necessary ; the Great Eastern shows 
great size, is compatible with, and promotive of, safety, 
comfort, and economy. Had the great ship been in better 
hands, this lesson would have been taught with greater 
clearness and cogency. 

Without attempting to review the engineering works of 
the disappearing year in detail—without even noticing the 
many engineering facts recorded in the report before 
referred to, aud published on another page—we have 
shown, we think, that the year 1860 has been memorable 
to us engineers—memorable for what has been accom- 
plished in it, and memorable also for the great and splendid 
problems which it has opened up for our solution. It has 
furnished us with fresh encouragement to “go forth into 
the shadowy future without fear and with manly hearts.” 


GOVERNMENT SHIPBUILDING, 


THERE never was a period when the policy of keeping 
up huge Government manufacturing establishments invited 
re-consideration more urgently than at the present moment ; 
nor was there ever a period when either the restriction or 
the abandonment of that policy was likely to be followed 
by such immense advantages as might now be confidently 
anticipated. ‘The principal productions manufactured by 
the Government are ships of war, ordnance, and rifled small 
arms; and it can, without difficulty, be shown that the 
fabrication of these in Government manufactories, to the 
extent hitherto practised, is, in every case, not only incom- 
patible with reasonable economy, but seriously obstructive 
to our general progress as a manufacturing nation. 

In the present article, however, we must limit our obser 
vations to the first only of these subjects—the con- 
struction of ships of war. In considering this, it will 
be unnecessary to revert to the recent history of the royai 
ee es at any length, or to repeat any of those chargys 
which the present Secretary to the Admiralty did not 
scruple to bring against the existing system immediately 
before entering the office which he now fills, It may be 





well to observe at the outset, however, that whether the 
shipbuilding department of the Admiralty be conducted 
discreetly or imprudently, wastefully or economically, it has 
unquestionably come to be viewed with so much suspicion 
on the part of the public, and to be visited by so much 
inquiry on the part of Parliament, that its steady and 
efficient progress has become altogether impossible. For 
two or three years past there has been an almost unceasing 
succession of committees and commissions charged with the 
investigation of our royal dockyards and their affairs, and 
throughout the whole of that period the time and energies 
of the persons implicated, from the Controller of the Navy 
himself down to his humblest officers, have been diverted to 
a very great extent from their usual and legitimate busi- 
ness. Every individual in the Controller’s offices at White- 
hall, and every officer of position in her Majesty’s dockyards, 
will, we are confident, cheerfully affirm the truth of this 
statement. Nor is it easy to discern how this state of 
things is henceforth to be avoided, when we consider the 
enormous influence which the independent press of this 
country now exerts upen public affairs, and the correspond- 
ing sensibility to its criticism which official persons feel 
aud manifest, It is no exaggeration whatever to say that 
the mere mention of any well-attested instance of official 
blundering in the columns of the Times, for instance, is 
morally certain to be followed by a more or less rigid and 
prolonged inquiry, public or private, into the circumstances 
of the case, and a corresponding turmoil and diversion from 
duty in the particular department implicated. That it is 
to the interest of the country that this should be so no one 
can honestly doubt; but it is exceedingly doubtful if such 
establishments as our Government dockyards can be so 
conducted as to bear this close scrutiny of the public gaze. 
In former times, when there was no eye to detect either 
fraud or extravagance, establishments of this kind got on 
smoothly enough; but the experience of the last few years 
seems to show that it is only under the laissez faire system 
—which is extinct for ever in this country—that they are 
capable of working. 


Whenever the expediency of building our ships of war 
by contract is brought under discussion, one argument is 
always employed by the advocates of the present system ; 
they invariably contend that ships built by contract are 
inferior, both in material and workmanship, to those built 
in the roya) dockyards, and that, consequently, a change 
of system must be attended by a deterioration in the quality 
of our vessels, The late gunboat disclosures are now glibly 
quoted in confirmation of this view. ‘The argument, how- 
ever, is not so sound as it at first sight seems. It may be 
true—in fact, it can scarcely be doubted—that in times of 
peace Government-built ships have been the best in every 
respect. It may be further admitted that when private 
builders are call.d upon in emergencies to build for the 
Government, most of them fail to produce vessels that are 
at all comparable with the Government vessels, as was cer- 
tainly shown in the case of the gunboats, But when 
rightly considered these facts tell in favour of the superces- 
sion, rather than the maintenance, of the existing a:range- 
ments; and the very example quoted—that of the gun- 
boats—affords the strongest possible proof that a change is 
necessary. The report of the committee which was lutely 
charged by the House of Commons to investigate the facts 
of the case showed clearly enough that the alarming 
defects of those vessels resulted, not from dishonesty or 
incapacity on the part of our private builders, but 
from their utter unpreparedness for the work which 
was thrust upon them, And why were they unprepared ? 
Clearly, because in the years immediately preceding the 
Russian war, they had been excluded from all participa- 
tion in Government shipbuilding, and consequently were 
unable to keep up either stocks of timber, or staffs of work- 
men, suitable for the purpose. Were only a moicty even 
of the ships built for the Government, constructed under 
contract by private firms, we should always have a number 
of such firms familiar with the work, and stored with 
suitable materials, to fall back upon in times of emergency ; 
whereas, on the contrary, the present system first deprives 
the private establishments of the country of all the stimulus 
which Government contracts would afford in times of peace, 
and then leaves us devoid of their resources in times 
of war, 

Such are some of the evils of the system under which our 
wooden fleets have been constructed. But, however great 
these evils may appear, there is ground for believing that 
others of a far worse kind are in store for us in the era of 
iron fleets which is now imminent—nay, which is already 
inaugurated. ‘There is season to fear that a course 
iniquitously unjust to the private establishments of 
the country is in contemplation in connection with 
the iron ships that are shortly to be gone on 
with, A very few words will suffice to explain 
uow this is likely to be brought about. It is generaliy 
acknowledged that in the matier of wooden shipbuilding 
the royal dockyards have been, if not in advauce of, cer- 
tainly in all respects equal to, the private yards in respect 
of mechanical skill aud workmanship. If either class of 
shipbuilders has — by the superior ability of the other, 
it has certainly been the private firms, But now that iron 
shipbuilding is to be the order of the day throughout both 
the mercantile and the royal navies, the whole circumstances 
of the case are changed—so changed that if the Government 
determine still to build the bulk of their own ships, they 
will be inevitably compelled to tilch from private builders 
every atom of knowledge and experience essential to the 
successful prosecution of their uudertaking. lron ship- 
building is a thing of which our Government builders are, 
from necessity, utterly ignorant. Every feature and every 
detail of it must be borrowed by them from others, if they 
are to be entrusted with it. Now is this fair to the private 
tirms of the country? Is it just that they should not only 
ve deprived of work which they alone are competent to 
pertorm, but at the same time be compelled to supply to 
tueir rivals all the information which 1s indispensable to 
the performance of it? ‘These questions admit of but one .. 
answer. ‘That they are not proposed without sufficient 
cause will be seen more clearly when it is known, first, that 
the details of construction adopted in the four iron ships 
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now building for the Government—the Warrior, B'ack 
Prince, Defiance, and Resistance—were got out for the 
Admiralty by a draughtsman who learnt all he knew of 
iron shipbuilding in private yards while inspecting the 
construction of some vessels for the Government; and, 
secondly, that when the Admiralty lately resolved upon 
building a sister ship to the Warrior at Chatham, an officer 
who has been inspecting the Warrior, was at once ap- 
pointed to Chatham Dockyard, and an attempt made to 
secure to him the liberty of running to Blackwall as often 
as might be necessary to freshen his recollection of what 
had been done in the private establishment. 

Nor does the evil of this state of things stop with the 
injury done to the individual interests of our private ship- 
builders. Our progress as a shipbuilding nation must 
manifestly be dhatiected by it. It is only under the 
quickening influence of private enterprise that great ad- 
vances are made in the manufacturing arts. Jitherto 
we have been deprived of this in connection with our 
fleets of war; and hence has arisen the necessity 
for that non-professional stimulation which the press has 
from time to time so wisely and efficiently administered, 
and which was never administered more hae or efficiently 
than during the, present year, and touching that very iron- 
ship question which we have just been considering. And 
what, owing to this absence of énlightened enterprise in 
the shipbuilding department of the Admiralty, is the 
present condition of things at Whitehall? A great adminis- 
trative crisis has come to pass. Within the very Board of 
Admiralty itself a great revolution of opinion and feeling 
has happened, and the first outward and visible sign of it 
is to be seen in the relinquishment of the Controllership of 
the Navy by Admiral Sir Baldwin Walker. The retire- 
ment of that officer is the prc.ude to great transitions—to a 
transition from fleets of wood to fleets of iron, for one 
thing. And, besides this, the rumblings of important 
administrative convulsions which will shortly be felt 
throughout every dockyard in the kingdom are also 
audible. During the past year, while the French have 
been devoting all their means and energies to the produc- 
tion of iron-plated ships, we have been employing all our 
dockyard force, and nearly 3,000 extra men in addition, 
upon the production of ;vooden ships alone, although the 
confidence which our officers and seamen once had in such 
ships has almost entirely passed away. And what is the 
reason assigned for this thoughtless—we had almost said 
profligafe—expenditure of our resources? ‘This only—that 
Parliament had voted so many millions for naval purposes 
during the current year, that it was impossible to expend 
the money without hiring thousands of extra workmen, and 
putting them upon unlimited earnings. It may be worth 
while to add that a concomitant édrintige attends this 
resort to unlimited earnings, inasmuch as the wasteful con- 
sumption of timber is thereby greatly increased ; for the 
economical conversion of it weal occasion delay, which the 
workmen will not put up with when their earnings are at 
stake, One way and another we have contrived to make 
away, during the present year, with four or five times the 
ordinary annual supply of timber, and this has, of course, 
enormously reduced the difficulty of expending the money 
voted. 

All this has proved too bad, at last, even for Whitehall; 
and our next year’s estimates will consequently show a 
great reduction in our bec yr expenses, coupled with, as 
we have already intimated, other changes of very great 
importance. It is doubtful, however, whether the greatest 
question of all—the impropriety of manufacturing nearly 
the whole of our ships of war in Government establish- 
ments—will even now be sufficiently weighed by the Board 
of Admiralty. It is to the consideration of this, therefore, 
that the present remarks are directed. We will only 
further remark, in order to prevent misconception, that the 
existence of royal dockyard establishments is not at all 
involved in the present question. These may be retained 
with advantage, probably, for the preservation, equipment, 
and repair of our fleets, and, to a limited extent, for the 
building of them likewise, All that is here contended for 
is that the present system—by which the private ship- 
building eatubliahments of the country are excluded from 
all participation in the building of Government ships, 
except in cases where the resort to those establishments is 
absolutely unavoidable—is in every way wasteful and 
injurious to us as a nation. 








THE SEWAGE QUESTION. 

THE valuable insoluble matter in London sewage will 
give in each hundred parts, of ammonia, 4:26 ; of phosphate 
of lime, 1:27; of organic matter, 55°89, at the prices named 
in our last number— 

£s. d. 
4264 tons ammonia are worth ... ... 23815 8 
1-269 ,, insoluble phosphate... .. 817 8 
5589 ,, organicmatter ... .. .. 5517 9 
Therefore, 100 tons of this insoluble sewage matter are 
worth £303 11s. 1d., or £3 Os, 84d. per ton. As the in- 
soluble bears a proportion of 26 to 77, we have 
£ d. 
Suspended matter (26 tons)... ... «. 7818 0 
Dissolved oo QUT toms) ae wee 2 O40 7 OD 


Value of 103 tons ... 619 5 9 


In short, the suspended matter in one ton will be worth 
15s. 3d., and the dissolved portion £5 5s, Our readers 
must remember that we have been hitherto dealing with 
the supposed solid parts of sewage. Now, if we ~ the 
sewage itself, in its normal condition, we know that there 
are in 100 tons of it 82°72 lb. of suspended, and 245-95 Ib, 
of dissolved matter; and, as it has been shown that the 
suspended matter is worth £3 0s. 8}d. per ton, this will 
give for the above proportion a moyey value of 


8s. d. 
Suspended matter in 100 tons of London sewage in its normal 
stam: CL 2} 
WEE 6a ak i a OS Ce 
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95,000,000 gallons of sewage flow into the Thames daily, 
and knowing that 220 gallons weigh one ton, there will 
be 431,850 tons at 17s. 7d. per 100 tons, giving a daily 
valae of £3,796, and an annual value of £1,385,540. The 
value, as manure, of the urine and feces voided by a popu- 
lation of 2,600,000 would be £1,444,177, and when to this 
is added the other valuable matters which find their way 
into sewage, it might appear at first sight rather a dis- 
crepancy to value the sewage at only £1,385,540; but oar 
readers are well aware that an immense portion of the 
opulation do not drain into the sewers, and the calcu- 
ation of £1,444,177 is that of a population of adults. 
Looking broadly at the case it cannot be considered that 
the money value of what goes to the river much exceeds 
the former sum. It is true that Professor Hoffman’s 
analyses hardly give such high numbers as those of Mr. 
Versmann, made, we believe, at the instance of Mr. 
Fothergill Cooke, so well known for his early connection 
with the telegraph system. Nitrogen, for instance, is 7°88 
grains per gallon in that taken from the London Bridge 
sewer by Mr. Versmann; whilst the Savoy-street sewer, 
according to Messrs. Hoffman and Witt, only gives 6°76 of 
that element in the same amount of sewage. Had the 
comparison been with any analyst less eminent than Dr. 
Hoffman, we should have been disposed to attribute the 
difference to the well-known delicacy with which Mr, 
Versmann manipulates his analyses. 

When we begin to consider the question how we shall 
best utilise these substances, we are driven, in the case of 
London, from all the ordinary means hitherto employed by 
the immense extent of the place. Lime is a capital 
deodoriser when we apply it to sewage which has not 
undergone the process of putrefaction, and the stench 
arising trom it is not absolutely insupportable in such a case ; 
but if you allow your sewage to trickle down a drain 
for a few miles, you will find carbonate of ammonia, 
with some other substances set free by the introduction of 
an alkali like lime. The consequence is an odour of which 
“ offensive” is a mild description. Even for provincial 
towns it would hardly appear the most suitable agent. 
The well-known Leicester Works, under the management 
of Mr. Wickstead, can only be quoted as yielding unsa- 
tisfactory results. Here the sewage is conveyed about a 
mile from the town, and mixed with lime, which deodo- 
rises it. We shall show hereafter what the produce is 
worth; at present we shall confine ourselves to pointing 
out that, even if a valuable substance were produced, this 
is a case in which what is good for the country is not 
necessarily good for the town, and what may very 
easily be carried out when the sewage has not undergone 
any decomposition would be insupportable if attempted in 
the midst of our population. It would, in short, require 
deodorising works in every part of London when the 
drains have begun to extend over a mile—and this would 
not pay. As a method of obtaining a dry substance 
having a fair proportion of ammonia, phosphate of lime, 
and organic matter, the mixture of lime with London 
sewage was tried hy Dr. Hoffman, and the result compared 
with the proportions obtained from the Leicester process, 
and the Clifton Union experiments. The first gave a value 
of £1 18s. 83d. per ton, whilst the two latter did not give 
above 17s. As practical men we are rather disposed to 
accept the latter as the actual product which any lerge 
works would give us. Messrs. Stothert and Gotto’s pro- 
cess, which consists in the addition of sulphate of alumi- 
num and charcoal to lime, gave a result equal in money value 
to £2 2s, per ton; but this again must be compared with 
the treatment of sewage by lime alone, which gave 
£1 18s. 82d., and not with the more practical experiments 
carried on at Leicester and Clifton, which gave, as we 
have said, not more than 17s. per ton. It may be added 
that, in the trial which produced a substance of the value of 
£2 2s. per ton, eight times more material was used. There 
is, however, no question that the addition of the sulphate 
and charcoal greatly facilitates the separation of the sus- 
pended matter in sewage, and removes some of the dis- 
solved matter which the lime process by itself will not 





touch, 

We may pass over, as undeserving serious consideration, | 
the employment of charcoal itself, for not only is the cost 
of this medium enormous as compared with lime, but when 
the pores of the charcoal have become saturated, the action 
on the sewage becomes very feeble. Indeed, if in the place 
of charcoal we employ sand, we get a more uniform filtra- 
tion, although the action is not, in the first place, so rapid, 
Many other instances have been suggested and patented 
which we may glance at in a subsequent number ; but in 
order to obtain a solid manure, capable of transportation, 
the lime process at present appears the only one offering a 
prospect of manufacture at a cost within the limits of the 
commercial value of the manure itself. We shall show 
that this would not justify the erection of works which, 
as we have said, to be effective must be distributed over 
many parts of the metropolis, so as to treat the sewage before 
time has allowed it to decompose. * 





* In tho table exhibiting the position of some solid sewage matter 
from Dorset-square (p. 391), the words ‘‘ grains per gallon” denoting the 
proportion of the constituents, were omitted. 





TRANSMISSION OF AcoUsTIC AND OTHER IMPULSES THROUGH 
THE ATMosPHERE.—Under favourable circumstances (says Mr. ‘I. 
R. Smith), the atmosphere will transmit to great distances any agi- 
tation that is roused in it. As an instance of this we may refer to 
the experiments of M. Biot. This gentleman having an opportunity 
of operating with a very long cast-iron pipe, forming part of an 
aqueduct in course of construction at Paris, found that even when 
the pipe was 1,040 yards, or more than half a mile long, the explosion 
ofa pistol fired into it at one end would blow out a candle at the other, 
and that the lowest whisper at one end was as distinctly audible at 
the other as to the speaker himself. This experiment succeeded 
better at night than in the day time. Although, however, the air 
in a tube where any lateral escape is impossible shows this marvel- 
lous sensitiveness, we do not find a similar result from speaking in 
open, uncontined air. It is a matter of familiar experience that 
sound under these circumstances decays and dies away, till at last 
it ceases to become audible. ‘This decay is only the natural conse- 

uence of the fact that the original force is constantly spreading 
through a wider and wider space, and is getting (so to speak) 
diluted.— Builder. 


TRAFFIC RETURNS. 


Week This Same Mileage. 
ending Week. 1859. 1860. 1859 
Belfast and Northern Counties .. Dec. 22 - 120 6 65 
Birkenhead, Lancashire, & Cheshire ,, 23 2,749 2,640 33 $3 


Bristol and Exeter .. «© .. «. 5, 16 5,974 6,304 125 118 
Caledonian .. «2 oc «s se of % - 
ne, ae ae 1,117 932 634 
Cork and Bandon a a 344 95 20 
Cork, Blackrock, and Passage... =- 214 6} 6 
Cork and Youghal .. «. « _—- ° — 2e=— 
Deeside .. .- «os oo c¢ of 207 175 «(17 17 
Dublin and Belfast Junction .. .. 5, _ 

1,127 9246 31 «Bl 
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1,711 1,263 40$ 405 
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23 
16 
22 
22 
15 
23 
Dundee, Perth, and Aber. Junction ,, 23 
Dundalk and Enniskillen... .. . 5, 28 
Dublin and Drogheda .. .. «- 23 
Dublin & Wicklow & Dub. & Kingtn, ,, 22 
East Anglian scat 66. ict op Oe 
Eastern Counties and East Union... ,, 23 499 
Edinburgh & Glasgow & 8S. Dunfer. ,, 16 6,196 5,585 142 142 
Edinburgh, Perth,and Dundee ., ,, 23 2,674 3,1 
Glasgow and South-Western .. .. 55 = 7,9.0 6,896 199 1995 
58 
16 
2 
23 
23 
23 
22 
12 
22 
22 
23 
16 
23 
16 
23 
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Great North of Scotland... .. ..  » 
Great Northern .. .. cc co oe 
Great Southern and Western... .. 5 
Great Western .. «. « oo (8 


Shrewsbury and Birmingham ., 5 2,124 = 2,002 29% 

Shrewsbury and Chester .. .. 3,735 2,8 460646 
Lancashire and Yorkshire .. ., 5, 23 36,836 84,422 305$ 3953 
Lianelly Railway and Dockyard .. = 403 dug 463 
London and Blackwall .. » 1,42 5j 5} 


London, Brighton, and South Coast, 
London, Chatham, and Dover ,., » 
London and North-Western ., .,  », 
London and South-Western .. ..  »» 
Loudon, Tilbury, and Southend .,_ ,, 
Manchester, Shetlield, and Lincoln, ,, % 
Manchester, 8. Junc., & Altringham _,, 
Maryport and Carlisle’ .. « .. 9» 
Midland... .. ee ee ef «8 . 
Midland Great Western .. .. .. 
Newcastle and Carlisie R 
Borth British .. of «2 cf ¢ 
North-Eastern .. .. os «. of 99 22 40,719 36,703 76 764 
North Staffordshire Rail. and Canal 2 233 
St. Helen’s C. and Railway .. .. ,, 23 1,840 1,712 382 32 
Shrewsbury and Hereford .. ., 2 060 

Scottish Central... .. 1. os os 50 50 
Scot. North-Eastern (lateAberdeen) ,, 15 3,870 3,895 115 115 
South Devon .. os os oe of » 28 : 
South Eastern .. .. 
South York and River Dun. .. .. 9 23 — 2,288 118 118 
South Wales.. .. 2. os oo eo » 15 7,398 6,806 1713 1713 
Taff Vale 1. oe ce oo 5 ‘ d 53 
Ulster .. 2 cc ss oc of of 99 23 2,002 1,730 36 86 
Vale of Clwyd .. .s oe = 

Vale of Neath .. «2 oe 
Waterford and Kilkenny... .. .. ,, 22 
Waterford and Limerick .. .. .. 4, 22 1,114 77 77 
West Hartlepvol H. and Railway... ,, 21 89 
West Midland (late Oxford, Wol.)..  ,, 23 
Whitehaven and Furness.. .. .. 4, 16 55 
Whitehaven Junction ., « «o. 4, 16 
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COLONIAL AND FOREIGN 


Buffalo and Lake Huron., .. .. Dee. 7 1,214 1,173 161 161 
OE Oe eee — — 109 109 
Eastern of France (late P. and§.).. ,, 8 48,949 46,458 1050 1003 
Grand Trunk of Canada .. .. .. 5», 8 - 10,646 970 880 
Great Luxembourg .. .. «2 «o 9», 28 2,920 1,838 
Great Western of Canada.. .. .. 5, 7 8,220 6874 345 345 
Northern of France .._ .. .. «. 5, 8 49,354 49,178 602 600 
Orleans, Bordeaux and Branches... ,, 8 6516.8 49,304 922 922 
Paris, Lyons and Mediterranean .. ,, 8 9,1840 81,734 874 848 
Sambre and Meuse .. .. .. «of 45 2b a 1,117 +68 68 
Western and North-Western .. .. ,, 8 33,747 95,264 748 721 
POG ED. 2. 00. 66. 00. ob. O08 _- 709 75 75 
Demerara fortnight ending .. . 


CHANGES oF CuimaTe.—Mr. Hickson, writing to the Atheneum, 

says :—“ Taking Professor Airy’s admission, that ‘ the two tropics are 
at present approaching the equator at the rate of 45 ft. annually’ (a 
slow rate, certainly), promt it with the statement in Fergusson’s 
‘ Astronomy ’ that, ‘in 12,960 years London will be 8} deg. beyond 
the Polar Star, and the present position of the equator will then be 
changed into the tropic of Cancer, and the tropic of Cancer into the 
tropic of Capricorn.’ I look also at the evidence given by Sir John 
Herschel to the effect that as late as only 4,000 years ago, our 
present pole star, now visible from within the inclined entrance 
passage of the Great Pyramid, at Gizeh, could not have been seen 
from the same point, because, ‘at that epoch, Ursa Minoris was 
23 deg., more or less, in are from the then pole of the heavens (a 
Draconis), and of course at its lower culmination, was only 7 deg. 
above the horizon of Gizeh’ (Vyse’s ‘Pyramids.’ ii. 108): a fact 
which implies (as every midshipman knows, who on his voyage out 
and home has watched the northern stars as he crosses the Line) that 
Gizeh in Egypt, in the year B.C. 2123 (the supposed date of the 
Great Pyramid) stood much nearer the equator of the tropics than at 
the present moment. May there not be something in the laws of 
precession to reconcile these facts? I think there is; and that the 
difficulty is to be solved upon the hypothesis that precessional 
longitudes an: latitudes follow unequal rates of acceleration. I say 
hypothesis; but I believe from the form of the globe and its known 
positions, a sound mathematical rule could be given for such 
differences of acceleration; the discussion of which, however, in your 
columns would doubtless involve too much of technical explanation 
for the patience of your readers. Suffice it, therefore, that in now 
taking my leave of them, I state briefly the result of my present 
deductions, not from speculative data, but Newtonian principles. It 
is: That there are two pericds of a precessional cycle (at one of 
which we have arrived), during which the variations of tropical 
latitude are, for some ceuturies, as ep ye as they are now de- 
scribed to be by Professor Airy ; buat that during the full course of 
such a cycle (say of 24,000 years) there occurs an extreme variation 
of 47 deg. ; or of from 23} deg. north to 234 south; sufficient to have 
once placed the range of chalk hills in Kent, on which I am now 
writing, within 5 deg. of the Line; or, what is the same thing, to 
have brought the true Line of the tropics within 5 deg. of the 
southern coast of England. Admit this, and we have an adequate 
cause for the great changes revealed by geology: the shifting of the 
ice of the polar basins, the rise and fall of ocean levels, and conse- 
quent and commensurate alterations of land levels; of all of which 
something like a chronological history may one day be written. It 
is important to notice that the oscillations of an axis, however con- 
siderable on the circumference of a circle, are ni/ at the centre; and 
that it is to the earth’s centre, as the point of calculation, that 
astronomers refer when they tell us that our globe travels steadily 
along the same plane, with little or no divergence from the original 
orbit of revolution. Permit me to adda — in reference to 
the interesting communications of Admiral FitzRoy. It is, that 
between the force of gravitation and the forle /umicre e thermale, 
there is a close connection. Ifa glass of water be exposed to the sun’s 
rays, in the height of summer, it will speedily disappear in vapour ; 
aud it will equally disappear in the shade, if placed within the 
exhausted receiver of an air-pump; showing that, if the pressure of 
the atmosnhere were removed from the earth, the ocean itself would 
fly off in vapour, ‘o form a new, but more aqueous, atmos: here over 
a dry globe. Here, then, is a reason why the moon's influence over 
weather (great as it must be, uniess we uive up the laws of gravita- 
tion) is not clearly traceable in the fluctuations of the barometer at 
a!l seasons; and a reason also why it is not traceable in the move- 
ment of the tides in all latitudes. When the ocean rises in vapour, 
from the combined effects of gravitation and radiation, there must be 
less visible tidal flow, and less variation of atmospheric pressure on & 
column of mercury. 
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THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 





Grants of Provisional Protection for Six Months. 


2150. CHARLES AvausTus ScuNEIDER, Albany-street, Regent's Park, London, 
‘Improvements in manufacturing letters, numerals, arms, designs, trade 
marks, mosaic and other ornaments to be attached to glass or other 
smooth surface.’’—/etition recorded 6ih September, 1860. 

2572. ANDREW Distz, New York, U.S., ‘‘ A new and useful method of treat- 


ing skins and hides during or after the process of tanning or finishing them, | 


and of aiding the tanning of hides and skins.”—Petition recorded 22nd 
October, 1860. 

2614. RopertT TreRNAN, Liverpool, ‘Improvements applicable to infants’ 

eg feeding bottles, and other purposes.”—Petition recorded 26th 
860. 


2690. WitLiaM Epwarp Newrtoy, Chancery-lane, London, ‘‘ An improved 
press for pressing subst: for packing in the form of bales, or for 
other purposes.”— A communication from Jordan Eckel, New York, U.S.— 
Petition recorded 2nd November, 1860. 

2748. Jean Pierre Fitrerr, Castelnau Magnoac, Hautes Pyrénées, France, 
*‘Improvements in portable sawing machines.” — Petition recorded 9th 
November, 1860. 

2812. JEAN CiRILLE Marivs Beziat, Rue de Malte, Paris, “* Improvements 
in the means or apparatus employed for permitting, stopping, and regulat- 
ing the passage of steam, water, and gases.” — Petwion recorded 16th 








November, 1860. 
2531. ALEXANDRE Lovis Leveque, Paris, “An improved apparatus for | 
carburati.g or naphthalising lighting gas.” — 2«tition recorded 17th 

Novenber, 1860. 

2864, RicHaRD ARCHIBALD Brooman, Flect-street, London, ‘‘ Improvements 
in apparatus fur communicating continuous rotary motion from manual 
power.” — A communication from Guillaume Auguste Schuchard and 
Ferdivand Frederic Bentel, Paris.—Peti‘ion recorded 22nd November, 1860. | 

2870. WinittaAM Manwarine, Banbury, Oxfordshire, ‘“‘ Improvements in the 
gearing of wowing and other light portable machines.” 

2872. Joun Courz, Blackburn, Lancashire, “‘ Improvements in power looms 
for weaving.” 

2874. BaRTHOLOMEW DENIOWSKI, Bow-street, London, ‘‘ Improvements in 
the manufacture of types, and in cases to be used therewith.”—/Jetition 
recorded 231d November, 1860. 

2892. Joun WiLson Hapwen, Kebroyd Mills, Halifax, Yorkshire, ‘‘Improve- 
ments in the treatment of silk waste, waste silk, or silken fibre, and in the 
manufacture of yarns and tissues from the sane, whether alone or in 
admixtu:e with other materials.”—/'etition | ecorded 26th November, 1860. 

2908. WiLLiaM SeL_py Woop, Chiskbuist, Kent, * An improved arrange- 
ment of apparatus for curing smoky chimneys, and for ventilating 
purposes.” —/ élition recorded 27th November, 1860. 

2920. Henry GRarron, Chancery-lane, London, ‘ Improvements in the 





application of machinery to the cultivation of land.”—Petition recorded 28th 
Novembei > 1860. ¢ 

2935. JouN AMERICUS FaNSUAWE and JAMES ARCHIBALD JaquEs, Tottenham, 
Middlesex, ** Improvements in brushes and other scrubbing and rubbing 
surfaces.”— Petition recorded 29th November, 1860. 

2945. KoBERT DAWBARN, Wisbech, Cambridge, ** An apparatus for stopping 
rents or holes in fire engine hose and other elastic tubes or pipes.” —A com- 
munication from John 8. Mackay, Brooklyn, New York, U.S. 

2962. James Konaup, Liverpool, ‘‘ Improvements in machinery for the 
spinning of hemp, flax, manilla, or wool, or other like fibrous material.” 
2954. Tuomas SuevpeN, Ardgartan House, Argyle, N.B., ‘‘ Improvements in 
ammunition for fire-arms, and in packing the same for transport, end in 

the apparatus employed therein.” —/'etitions recorded 1st December, 1860. 

2060. WitLiam GaLLoway and Joun GaLLoway, Manchester, ‘‘ Improve- 
ments in steam boilers.’ 

2962. WittiaM Ropert BarktR, Chapel-street, Belgrave-squere, Middicsex, 
“‘Improvements in bottles for medicines and poisons.” 

2964. Joun LowpEN and Rogert Buckuxry, Royton, Lancashire, “Certain 
improvements in carding engines.” 

2966. JosepH THRKELFALL CARTER and Joun Austen, Sydenham, Kent, “ An 
improved method of roughing horse-shvoes.” 

2968. Tuomas Wuitengap, Holbeck, Leeds, Yorkshire, “‘ Improved ma- 
chinery tor combing wool, hair, flax, tow, cotton, silk, and other fibrous | 
substances.” — Petitions recorded 3rd December, 1860. | 

2974. Frank Jaques, Droylsden, near Manchester, Lancashire, ‘* Improve- 
ments in, or improved apparatus applicable to, rifled or other muskets, 
and to other fire-arms.” 

2976 Ropert Ghirritus, Mornington-road, Hampstead-road, Middlesex, 
** Improvements in screw propeller blades.” 

2978. JouN HENRY JOHNSON, Linco!n’s-Inn-fields, London, “‘ Improvements 
in the construction of clothes dryers, or folding racks for airing and 
drying clothes.”—A communication from John Ward, jun., Brocklyn, New 
York, U.S. 

2980. CuakLes Stewart Duncan, Hereford-road North, Bayswater, Mid- 
dlesex, ‘‘ Improvements in the construction of electric telegraph cables or 
ropes.” —Petitions recorded 4th December, 1860. 

2984. Gronce Ha.urtr, Broadwall, Lambeth, Surrey, ‘‘ Improvements in 
coating iron aud other ships’ bottoms, and other surfaces.” 

2086. LENJaMIN GORRILL, Birmingham, Warwick, “Certain improvements 
in the making of gilding tools, for gilding or embossing ornaments on 
leather or other suriaces.”—/etitions recorded 5ih December, 1860. 

2989. Henry Jonvan, Liverpool, “‘ Improvements in the construction of ships 
or other vessels.” 

2900. Joreri Francis Pratt, Oxford-street, London, “Improvements in 
instruments for receiving and transmitting sound, particularly adapted to 
the relief of deafvess.” 

2091. KicuaRD ATwoop Guiass, Greenwich, Kent, “ A method of, and appa- 
ratus for, preserving electric telegraph cables and wires prior to their 
being laid.’ 

2992. Martin Deavin, Rotherhithe, Surrey, “‘An improved apparatus 
applicable as a fire escape, also to the raising and lowering of weights.”’ 

2993. Tuomas MELLOpEw, Oldham, CuarLes WILLIAM KESSELMEYER, Man- 
chester, and JouN Mayo Wort, Salford, Lancashire, ‘* Improvements 
in the treatment of velvets, velveteens, aud other fabrics on which there 
are floated weft threads to be cut.” 

2094. Jusspu BeLttamy, Wednestield, near Wolverhampton, Staffordshire, 
“Improvements in traps for taking rats, birds, rabbits, and other ani- 
mals.” —Petitions recorded 6th Decemb«v, 1860. 

2095. JoNATHAN Mus@Rave, Bolton-le-Moors, Lancashire, ‘* Improvements 
in apparatus for reguiating the discharge of water from steam pipes.” 

2006. soHN Coorr LiappaN, Bessborough-gardens, Pimlico, Middlesex, 
«Improvements in the manufacture of cannon, and of projectiles, part of 
which improvements is applicable to casting metal.” 

£997. PIERKE GUERIN, Cluvy, Saone-et-Loire, France, ‘‘ Improvements in 
the hydraulic press.” 

2099. IxepEKic LOwaRTH EpWaRps, Newcastle-upon-Tyne, ‘‘ Improvements 
in air engines.” 





3000. Srerpuxn Hotman, Lewisham, Kent, “ Improvements in machinery 
for communicating motion to, and transmitting motion from, reciprocating | 
rods.” | 

3001. Jons Barstoy TurTLE, Minories, London, “Improvements in the | 
means of communicating signals, applicable to naval, military, aud railway | 
yurposes.” 

3002. AW ituia Cuark, Chancery-lane, London, “‘ Improvements in ma- 
chivery for planing cr cutting wood, and iu apparatus connecied therewith.” 
—A communication, from M. Jules Mareschal, Boulevard st. Martin, 
Paris, trance. 

8003. Janes Joseru Wursle, Reading, Berkshire, ‘‘ Improvements in the 
manufacture of artificial stone for building purposes.”’ 

3004. Bensamin GEORGE GEORGE, Hatton-garden, London, ‘* Improvements 
in the mounting of tablets or show bills, and also of pricts and drawings.” 

3005. Taomas Foxa.t, of Princes-street, Fitzroy-square, London, ‘* An im- 
proved canteen or case for containing refreshments for soldiers or tra- 
vellers.” 

3006, Witt1AM Morris and Jos Raprorp, Oldbury, Worcestershire, “ Im- 
pr in position or ¢ itions to be employed in the manu- 
facture of firebricks, fire-cley, lumps, blocks, retorts, and for all the 
purposcs for which ordinary fire-clay is now used, part or parts of which 
compositions may also be employed as a substitute ior emery.”—Petitions 
recorded 7th Deccmber, 1860. 

8007. Jostru Henry Cany, St. James’s Factory, Norwich, “ An improve- 
ment in hammer rails.” 

£008. GrorGk Davies, Serle-strect, Lincoln’s-inn, ‘‘ Certain improvements 
in the construction of steam boilers."—A communication from Richard 
Moutgon.ery, New York, U.S. 

3009. JaMES KOBSON, jun., North Shields, Northumbcriand, “‘ Improvements 
in mineral-oii lamps.” 

3010. Ropek? MvUsuet, Coleford, Gloucestershire, “An improvement or im- 
provements in the menufactere of an alloy or alloys of titanium and iron.” 

8011. Tuomas Roperts, Holborn, London, “Improvements in the con- 

@ struction of ships and floating batteries, and in rendering them cujable ot 
resisting the destructive force of shot, shell, and other missiles,” 

3012. Mgrevita Jonrs, Royal Mint, “An improvemeut in apparatuses for 

i preparing the edges of di-es of metal for coin.” 

8613. AkTHUR WHEELER, Banver-cross, Sheffield, Yorkshire, ‘‘ Improvements 
in the manutacture of railway carri:ges, tucks, engines, and other 

E vehicles, so far as the balancing power, springs, and buffers are con- 
cerned.” 

8014. Joun Henry Jounsox, Lincoln’s-inn-fields, London, “ Improvements 








tus for applying capsules to bottles."—A communication 
athieu, Paris, i 


in ap 
Jules 





3015. BARTHOLOMEW Hock1n, Limehouse, “ Improvements in the construction 
and mode of fitting and working furnaces.” 

a 2 Annan, Albert-terrace, Bow, “‘ Improvements in furnaces and 

re bars. 

3018. James Durrant, Warren-strect, Fitzroy-square, London, ‘‘ Improve- 
ments in chimney pots, or apparatus for the tops of chimneys.” 

3019. Witttiam Epward Newton, Chancery-lanc, London, “ Improved 
machinery for making bricks.”—A communication from John Caswell, 
Adolphas Sinsheimer, and Oran William Seely, New York, U.S.—Petitions 
recorded 8th December, 1860. 

$020. ARTHUR GRaNoER, High Holborn, London, “ Improvements in the 
manufacture of collars, cufts, shirt fronts, clergymen’s bands, stocks, and 
articles of a like nature.” 

3021. ADOLPHE JosErH Finurette, Rue Amelot, Paris, “ Improvements in 
presses for copying, stamping, and embossing.” 

3022. THomas Prakk, Derby, “ An improved method of locking or ‘ skidding’ 
the wheels of vehicles for the purpose of retarding or arresting the 
progress thereof.” : 

3023. Josrru ANTOINE Barovr, Paris, ‘‘ An improved portable apparatus for 
producing and purifying lighting gos.” 

8024, WitLiaM CLark, Chancery-lane, Lond:n, “ Improvements in photo- 
te apparatus.”—A communication from Charles Gustave Anthoni, 

toulevard St. Martin, Paris. 

3025. James Youne and Curistopurr Catrys, Glasgow, Lanarkshire, N.B., 
** Improvements in making moulds for casting.” 

3026. RicHaRD ARCHIBALD Broomay, Fleet-street, London, ‘‘ Improvements 
in — for — and breaking up the soi!.”—A communication 
from Donald Mann, New York, U.8. 

3027. Ronert Davison, London-street, London, ‘‘ Improvements in appa- 
ratuses for drying and heating.” 

3029. Robert Hupson, Adwalton, near Lecds, Yorkshire, “ Improvements in 
means or apparatus for the generation of steam.” 

3032. Joun Henry Jounson, Lincoln’s-inn-fields, London, * Improvements 
in electric apparatus for striking the hours on bells ”- A communication 
from Frangois Guichené, Paris. — Petitions recorded 10th Deccinber, 1860. 

3033. Joseru Townsend, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
obtaining animal charcoal and other products from boues and other animal 
matters.” 

3035. Cuartes Stevens, Welbeck-street, Cavendish-equare, Loni , “An 
impermeable anti-sulphuric coating for leather.”—A communica i... from 
J. Chapa and Lacaze, Rue la Laffite, Paris. 

3041. Hikam TUCKER, Queen-square, Bloomsbury, London, “ Improvements 
in bedsteads.” 

3043. Joun PyM, Lawrence Pountney-hill, London, *‘ Improvements in rail- 
way sleepers.” — Petition recorded 11th December, 1860. 

3045. Ropert Musuet, Coleford, Gloucestershire, “ Improvements in the 
manufacture of cast steel.” 

30417, ALFRED FAUVIN JaLouRRAU, Paris, ‘‘ Improvements in means or pro- 
cesses for holding, protecting, and insulating subterraneous telegraph 
wires.” 

3049. Joun Scort, Sunderland, Durham, ‘ Improvements in reefing and 
furling sails.” 

3053. Grorez Ricwarpson, Mecklenburg-square, London, and Epwin 
DanieL CuattawayY, Bromley, Middlesex, *‘ Improvements in apparatus 
for enabling guards and engine-drivers of railway trains to communicate 
with one another.” 

3055. SamMvuEL CunuirFe Lister and 
Yorkshire, “‘ Improvements in spinning and is 
12th December, 1860. _ 


Invention protected for Six Months by the Deposit of a Complete 
Specification 


James Warburton, Manningham, 
Joubling.”"—Petitions recorded 





3105. CnarLes Stevens, Welbeck-street, Cavendish-square, London, “ An 
improved cooking stove.”"—A communication from Mr. Zimmermann, 
Rue Laffitte, Paris.— Deposited and recorded 18th December, 1860, 





Patents on which the Stamp Duty of £50 has been Paid. 
3095. Montague Joun TuRNER and Marcus WILLIAM TURNER, Woodcote, 
Surrey.— Dated 17th December, 1857. 
8113. Janus Muroocu Napier, York-road, Lambeth.—Dated 18th December, 


807. . 

3114. Robert OXLAND, Plymouth.—A communication.— Dated 18th December, 

1857. 

3118, RicHARD FuRNIVAL, Manchester.—Dated 19th December, 1857. 

8121, RicharRD ARCHIBALD Brooman, Flect-street, London.—A communica- 
tion from A. C. >imoneau.— Dated 19th December, 1857. 

3175, JAMFS CoTTRILL, Studley, Warwickshire.— Dated 28th December, 1857. 

3183. Epwin Gomez and WILLIAM Mitis, New York, U.3.—Dated 29th 
December, 1857, : 

3136. WiLLiaM Basrorp, Lowther Cottages, Liverpool-road, Isiington, 
Middlesex.— Dated 2ist December, 1857. 

3137. ALPHONSE RENE LE Mikk DE Normanby, Judd-strect, Branswick- 
square, Loudon.—Dated 2!st December, 1857. 

3177. Isaac HouvEn, St. Denis, near Paris.—Dated 28th December, 1857. 

3150. AUGUSTUS FREDERICK KyNaston, Plymouth, Devonshire.—Dated 23rd 
December, 1857. 





Patents on which the Stamp Duty of £100 has been Paid. 

48. Rictarp HusBanD, Manchester.—Dated 9th January, 1854. 

60. ApoLpHe Dreveitx, Halifax, Yorkshire—A communication from 
Augustin Morel, Roubaix, France.—Dated 10th January, 1854. 

3022. ALFRED Vincent NEwTon, Chancery-lane, London.—A communication. 
—Dated 29th December, 1853. 

2985. FRANCIS Bennocu, Wood-street, Cheapside, London.—A communica- 
tion.—Dated 23rd December, 1853. 

3000. Tuomas Symes Pripkavx, St. John’s-wood, Middlesex.—Dated 27th 
December, 1853. 





Notices to Proceed. 
1956. JAMEL Stuart, Vulean-place, Castor-strect, Poplar, Middlesex, “ Im- 
provements in treating hydro-carbon oils.”—/etition recorded 13th August, 
1860 


1964. James Reep, Limehouse, Middlesex, ‘* Improvements in pianofortes.” 

1966. James Lark, Strood, Kent, “Improvements in grindmg cement and 
other substances, and in the machinery or apparatus connected therewith.” 

1969. Ropert Dickson McKippiy, Earl-street, Blackfriars, London, “ An 
improved waterproof and noninflammable material, applicable to roofing 
and to other purposes for which felt, tarpauliug, oil-cloth, and such like 
materials are now used.” — Petitions recorded 14th August, 1860. 

1971. Hiprotyte Courtot, Rheims, Marne, France, ‘‘ An improved machine 
with a d:awer and movable knife, used to part and break sugar.” 

1972. WILLIAM JENKINSON, Bentley, near Doncaster, Yorkshire, and ALFRED 
SoLBr, Leadenhall-sireet, London, ‘*‘ Improvements in the connections or 

j: ints of the posts and frames of bedsteads and iron houses.” 

1979. Wiuu1AM WALTON, Haughton Dale, Denton, near Manchester, ‘‘ Im- 
provements in the manufacture of wire cards, and in machinery used 
therein.” — Petitions recorded 15th August, 1860. 

1984. Josep Bentiey, Liverpool, and Davin BENTLEY, Birmingham, “ Im- 
provements in breech-loading fire-arms.” 

1985. WinutaM Peraiz, Woolwich, ‘‘ Improvements in the manufacture of 
sulphuric acid, and in apparatus employed therein, parts of which improve- 
mets are applicable to the obtaining of draught, to the condensing of 
gases, and to the constructing of flues.” 

1987. THomas MALLODEW, Oldbam, and CoarLes WILLIAM KESSELMEYER, 
Manchester, ** Improvements in the manufacture of velvets and velveteens.” 

1988. JoserH JAMES COLEMAN, Holly Royd, Halifax, Yorkshire, ‘‘ Improve- 
ments in the manufacture of colouring matters for dyeing and priuting.”— 
Petitions recorded 16th August, 1860. 

1997. ALpuonse Pirotte, Liege, Belgium, “ Improvements in the construc- 
tion of condensers.” -—/’eti/ion recorded 17th August, 1860. 

2001. WiLL1AM Henry Crisrin, Marshgate-lane, Stratford, Essex, ‘‘ An im- 
proved propeller.” 

2005. Tuomas GRAHAME, Leamington, Warwickshire, “ Improvements in 

% projectiles, and cannons or barrels for discharging the same.”"— Fetitions 
recorded 18'h August, 1860. 

2918. Robert West, Walsall, Staffordshire, ‘‘ Improvements in the construc- 
tion of wet gas meters.” 

2020. Joseru Jobin and AvGUSTE Bout, Robert-street, Chelsea, Middlesex, 
‘‘Improvements in cigarettes and mouthpieces, and in apparatus used in 
manufacturing cigarettes.’"— ditions recorded 22nd Auguat, 1860. 

2027. EDWAKD ORANGE WiILDMAN WHITENOUSE, Lrighton, Sussex, * Improve- 
ments in t: sting insulated vonductors ” 

2031. CHARLES WEiss, Huddersticld, ** Improvements in the manufacture of 
cloth, and in preparing and cleaning woollen flock.”—A communication 
from Frederick Samuel Brittan, Murray-street, New York.—Peisions re- 
corded 23rd August, 1860. 

2038. Anroine HaLTKK and Francoise Decorce, Rue de Malte, Paris, “ Im- 
provements in the manufacture of flexible tubes for the conveyance of 
water, iliuminating gas, or other fluids.’ 

2044. Wituiam Ciakk, Ciancery-lane, London, “ Improvements in apparatus 
used in reproducing designs iu tapestry or wool work.”—A communication 
from Charles Louis Rougier, Paris. —/«titions recorded 24th August, 1860, 

2047. WiLL!AM Tromson, Glasgow, Lanarkshire, N.b., and Fuxemine Jen 
KIN, Stowting, Kent, ** Improvements in the means of telegraphic cowmu- 
nication.” 

2048. Georce Davigs, Searle-street, Lincoln’s-inn, London, “ Certain im- 
rovements in the construction of bomb shelis.”—-A communication from 
William Rice, Philadelphia, U.S. 

2055. Rosert Josson, Dudley, Worcestershire, and Ropert James Ransome, 

Ipswich, Suffolk, “‘ Improvements in apparatus used in producing moulds 
for casting.” — Petitions recorded 25th August, 1860, 
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2068. fae ee, ee be a aye a = P ts in hyd presses, 
parts of which are also applicable to other purposes.”— Petit 
27th August, 1860. aa ” a 

2077. Bexsamin Hirst, Leeds, Yorkshire, “Improvements in the construc: 
tion of steam and other engines.”— Petition recorded 28th August, 1860. 

2105. Joun HeNry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in the treatment of zinc and other ores, and in the apparatus employed 
therein.”—A communication from Adrien Muller, Paris, and Alexandre 
Lencauchez, Besan¢on, France. 

2105. WiLtiam Epwaro Newton, Chancery-lane, London, ‘‘ An improvement 
in compositions for tanning skins and hides of all descriptions.’’"—A com- 
munication from C. L. Robinson and T. G. Eggleston, Fox-lake, Dodge 
County, Wisconsin, U.S, — Petitions recorded 31st August, 1860. 

2162, CHARLES StKVvENS, Welbeck-street, Cavendish-square, London, “ An 
improved impermeable oil varnish."—A communication from Antoine 
Bouet, Rue Laffite, Paris. — Petition recorded 7th September, 1860. 

2212. Joseru CuxsTerton, Leicester, ‘‘ A new or improved method of con- 
structing portable baildings.”—P.tition recorded 13th September, 1860, 

2221. JamEs Cooke, Manchester, “ impr its in singeing, treating, or 
Salching textule fabrics, yarns, felts, and other similar materials.” —~ Petition 
recorded 14th September, 1860. 

2213. James Horsey, Belvedere-road, Surrey, ‘‘ Improvements in india- 
rubber teats.”— Petition recorded 15th September, 1860. 

2272. Rees Reece, Liandilo, Carmarthen, ‘‘ Improvements in treating lignite 
and certain bituminous mineral substances so as to o¥tain products there- 
from.” —Petition recorded 18th September, 1560. 

2388. CoLin Martner, Salford, Lancashire, ‘‘ Improvements in machinery for 
shearing and singeing fabrics.’'— Petition recorded 2ud October, 1860, 

2477. Jaspéx Smrru, Abbey-street, and Tuomas Tavyior, Wellington-row, 
Bethnal-greev, Middlesex, ‘‘ Improvements in the manufacture of chenille, 
and in machinery for that purpose.”—Petition recorded 11th October, 1860, 

2677. Joun Berryss, Upper Gh ucester-street, Middlesex, ‘* Improvements in 
carriages and carriage springs.” — Petition reco, ded lat November, 1800, 

2704. Sin PeTer Farrpairnn and Roseat Newton, Leeds, Yorkshire, ‘‘ Im- 
proved machinery for heckling flax and hemp."—/’eduion recorded Sth 
Noveinb r, 1860. 

2760. Joun Wittiam Wats, Fenchurch-street, London, ‘‘ Improvements in 
book indexes.” — /’etition recorded 9th November, 1860. 

2874. BARTHOLOMEW Beniowsk!, Bow-street, London, “Improvements in the 
manufacture of types, and in cases to be used therewith.” —Fetition recorded 
23rd November, 1860. 

2887. Tuomas Benton, Sheffield, Yorkshire, “ Improvements in the manu- 
facture of bells, and in alloys of metals to be used in the manufacture of 
bells." — Petition recorded 24th November, 1860. 

2934. JAMES ARCHIBALD Jaques and Joun Amenicus Fansuaws, Tottenham 
and Georges Jaques, Bromley, Middlesex, ‘‘ An improved mode of and 
apparatus for cooling liqvids.” 

2935, JouN AMERICUS FaNsHAWE and James AncutpaLp Jaques, Tottenham, 
Middlesex, “‘ Improvements in brushes and other scrabbing and rubb.ng 
surfaces.” —/'etitions recorded 29th November, 1860. 

2945. Ropert DawBaky, Wisbech, Cambridge, ‘* An apparates for stopping 
rents or holes in tire engine hose and other elastic tubes or pipes.”—A com- 
munication from John 8. Mackay, Brooklyn, New York, U.S. 

£946. Huen Greaves, Abingdon-strect, Westminster, “Improvements in 
the construction of railways, tramways, and in vehicles to ran thereon, 
portions of which improvements are applicable to other useful purposes.” 
—Petiiions recorded Ist December, 1860. 

2980. Caries Stewart Duncan, Hereford-road North, Bayswater, 
Middlesex, “‘ Improvements in the construetion of electric telegraph 
cables or ropes.” —/‘etition recorded 4th December, 1860. 

3017. Davin ANNAN, Albert-terrace, Bow, Middlesex, +, we in 
furnaces and fire bars.”—/’etition recorded 8th December, 1860. 

3025. James Youne and Curisroruer Cairns, Glasgow, Lanarkshire, N.B., 
“Improvements in making moulds for casting.”—VPetition recorded 10th 
December, 1860. 

3047, ALFRED Fauvin JaLournKav, Paris, “ Improvements in means or pro- 
cesses for holding, protectin, and insulating subterrancous telegraph 
wires,” — Petition recorded 12th December, 1860. 

3105. CHARLES STEVENS, Welbeck-street, Cavendish-square, London, “ An 
improved cooking stove.”- A communication from Mr. Zimmermann, Rue 
Laffitte, Paris. —/’etition recorded 8th December, 1860. 











And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued, 
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*,* Specifications will be forwarded by Mr. Bennet Woodcroft, Great Seal 
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Ddums exceeding 68. must be remitted by 
Post-oflice order, made payavle to him at the Pust-office, High Holborn. 








ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracis prepared expressly for The 
Engineer, at the Ofice of her Majesty's Commissioners of Patents, 





Crass 1.—PRIME MOVERS, 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Millis, Gearing, Boilers, Fittings, §c. 
1415, P. Grimaupl, Teramo, Naples, ‘‘ Stcam generators.” —Dated 8th June, 
186 


860. 

These improvements in steam generators have for their object the 
instantaneous conversion of water into high temperature steam ; to accom- 
plish which the inventor uses an ordinary steam bviler, in counection with 
certain special arrangements. The boiler he uses is entirely filled up with 
water, and is heated to a temperature of about 288 deg. Fah., but without 
allowing vaporisation to take place in the boiler; the heated water 
from the boiler (through an opening in the furnace fitted with a requiating 
valve), in a continuous small stream, into a number of small tubes, which are 
carried from the furnace to the smoke-box through the boiler flues. In 
these tubes instantaneous evaporation takes place, and the steam thus 
generated is conveyed, by a pipe fitted with a safety valve, direct to an 
engiue for use.— Not proceeded with. 

1419, C. Stevens, Welbeck-stree!, London, ‘‘ Smoke-consuming furnaces."—A 
communication.—Duted 9th June, 1860. 

Tiese improvements are applicable to furnaces of all descriptions, 
whether fixed or movable, The details may, of course, vary, but the 
principle is as follows :—In the fire-box there is a sloping grate fixed, on 
which the fuel (which is introduced by a door situated on the side) rests. 
The door can be placed with equally good result at the top of the box, The 
chimney or flue communicates with the box immediately beneath the grate, 
so as to facilitate the drawing as much as possible. The air necessary for 
the combustion enters at the same dvor at which the fuel is introduced, and 
passes through the fuel and grate, and, after thus sei ving in the combustion, 
escapes with the gases by the chimney,—WNot proceeded with, 

1424. R. RoMAINB, Myddleton-square, London, ‘* Steam boilers and condensers.’ 
—Dated Hh June, 1860. 

This invention cannot ve described without reference to the drawings. 

1429. J. H. Jouxson, Lincoln’s-inn-flelds, London, “ Governors or regulators 
or steam engines.” —A communication.—Dated 11th June, 1860, 

This invention relates to a peculiar construction and arrangement of 
centrifugal governor, and to a peculiar disposition of the throttle valve, and 
wode of working the same,—Not proceeded with, 

1430. P. SALMON, Glasgow, “ Improvements ia furnaces and in feedirg steam 
boilers.” —Dated Lith June, 1860. 

‘Lhis invention, with reference to furnaces (to the furnaces for stationary 
and marine purposes), corsists, in the First place, in adapting and applyin 
thereto a self-acting arrangement for rezulatiny the adwission of air to suc! 
furnaces. At the turnace door is fitted an air cylinder with a cock at the 
lower end for the exit of air, the admission being by a valve underneath, 
‘The cylinder also bas a piston fitting its interior, which piston is ratsed vy 
means of a lever in connection with the fire-door, thereby admitting air 
into the cylinder, the piston being pressed downwards by the weight of 
the crosshead and sides for covering the apertures in the door, the air being 
thus pres.ed out of the cyhnder, and escaping by a cock, and the 
slides beia ; made to cover the apertures of the door. Combined with this 
mec anism at the door is an air chamber at the uridge of the furnace, such 
chamber being furnished with a valve worked by a rod in counection with 
a lever in front of the door, so that the air cylinder above stated is made to 
regulate the admission of air both at the door and at the bridge. The in- 
vention, with reference to furnaces, consists, Secondly, in using bars in the 
form of an inverted trough, witha narrow aperture extending a 
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portion of their length. And the i tion, with ref to feeding 
a relates to the Sellers of locomotives and those of marine engines, 
and consists in the supply thereto of air cold or hot, which air is, or may be, 
heated in its to the boiler, the pipe through which the air passes 
from the force-pump, or other mechanism, having the steam introduced into 
it when required, in order to preserve it from injury by the heat applied to 
it in passing through the fire-box, smoke-box, furnace flues, or chimney, 
such pipe being either single or in a coil ; or this feed-pipe may be made to 
enter a eating chamber placed in either the fire-box or smokesbox. Only 
a sufficient quantity of water is forced into the boiler to protect it from 
injury from the fires, flues, or tubes, through a plate or plates, pipe or 
pipes, perforated with small holes, which water is also heated in the 
manner described. 

1457. J. Dootxy and J. Mawson, Dukinfield, “ Slide valve.”—Dated 15th 


June, 1860. 

Instead of allowing the outside of the valve to be in contact with the 
steam from the boiler, the inventors connect the facings of the valve toa 
box or casing forming a valve and steam box combined. The box or valve 
has at one eud a pipe working through a stuffing box, which pipe, by means 
of a fixed pipe, is in communication with the boiler. The rod for giving 
motion to the valve or box is applied at either end, as desired, and move- 
ment is given to it in the ordinary manner. At the back of the valve or 
box there is a port or passage covered with a balance-plate, held by lugs in 
such a manner that it does not move to and fro with the valve or box, but 
can be pressed to a greater or less degree against the facing of the port by 
means of a spring adjusted with the screw and set nuts.—Not proceeded 
with, 

1458. B. Prepavatix, Bloomsbury-street, London, “* Motive power.” —Dated 
15th June, 1860. 

This invention consists in obtaining motive power by a constant atmo- 
spheric pressure imparting its downward gravitation on a vertical column of 
liquid, communicating with a hollow piston suspended in a cylinder, and 





surrounded by a vacuum,—WNot p’ d with, 
-CLass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

1414. J. Monks, Alton, Hampshire, “‘ Rails and chairs of railways.”—Dated 

8th June, 1860. 


The inventor forms railway chairs of two parts, one half being on each 
side of the rail, and draws and holds the part together by a through bolt or 
bolts, which grip and hold the rail firmly in position, A tongue is formed 
on the one-half of the chain, which enters a recess in the other half, and 
binds therein. The feet or soles of these half chains are bolted down on 
the sleepers, the one part as a fixture, the other half having slet holes 
through which its holding down bolts pass to prevent its sliding U. wards or 
from the rail. This rail consists of what the inventor terms a double bridge 
rail, being hollow, and somewhat of a rectangular form in its cross section, 
having, midway of its depth, flanges or ribs on which it rests, and is gripped 
by the improved chair; it may also rest on the lower part. These rails are 
made with butt or lapped joints.—Not proceeded with. 

1442. A. V. Newton, Chancery-lane, London, “ Carriage ventilutor.”—A com- 

munication.— Dated 12th June, 1860. 

This invention consists in the employment of a light wheel composed of a 
shaft in which is inserted a large number of rods or spokes placed close 
together, the wheel being so arranged in a suitable casing or box that it 
will be revolved by the current of air passing through the box, and im- 
pinging on the spokes of the wheel which are exposed to the current, 
Whilst the spokes, as the wheel revolves, are kept wet by being dipped into 
water to purify the air. 

1443. G. Catiin, New York, ‘* Ships.”—Dated 12th June, 1860. 

Thi. invention consists in the construction of solid and unsinkable hulls 
with large sized squared and seasoned timbers, a greater or less a 
of which (as aay ¥e required) are to be bored through, and all to be laid 
and bolted down in the manner described. 


1465. C. Coates, Sunnyside, near Ravtenstall, L 
carriages.”"—Dated 16th June, 1860. 

The nature of this invention, when applied to carriages for high roads, 
consists in applying an internal brake to the nave or naves of the wheels ; 
this brake consists of an eccentric fixed to the axle, and on this eccentric is 
a movable cam, furnished with leather or other suitable material acting on 
an internal flange fixed to the nave of the wheel; a pin or stud from the 
cam takes in a radial slot in a plate, which is loose on the axle, and to which 
a lever is attached to which the power for applying the bruke is connected. 
When the brake is applied to two or more of" the wheels on the same 
carriage, the cords or st connected to the levers are taken through the 
eyes of levers fixed to a shaft, to which the handle for working the brakes 
is applied. The mechanical arrangement for ccnnecting the power to the 
brakes may be considerably varied, and the arrangement of puits forming 
the inter.al brake may also be modified. When the invention is applied to 
locomotive engines and carriages, the eccentric is attached to the axle bear- 
ing, and the other parts of the brake are connected to the axle.— Not pro- 
ceeded with. 

1471. J. Hickman, Northampton, “ Draw bars for railway carriages.” — Dated 
16th June 1860. 

This invention consists in giving elasticity to draw bars for railway 

carriages and trucks in the direction of their length.—Not proceeded with. 


Crass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
1418. G@ Mackenzin, Paisley, N.B., “ Twisting and doubling yarns and 

thread.” —Dated 8th June, 1860. 

This invention relates to an improved system of driving the spindles and 
other appurtenances for twisting and doubling machinery, especially such 
machinery as is used in the manufacture of sewing thresd. In carrying out 
the inveution in actual practice all gearing and driving bands between the 
main horizontal driving shaft and the spindles are done away with, the 
actuation of the spindles being effected entirely by frictional contact. The 
main horizontal driving shaft has flaed upon it, at proper intervals to suit 
the positions of the spindles, a series of frictional wT discs rotating in a 
vertical plane, These discs or wheels may be made of various materials, 
such as wood or metal, and covered or not upon their driving surfaces with 
leather or other powerfully frictional substance. Each spindle carries a 

lain frictional warve or pulley, against which the fave of each driving disc 
s made to bear, so that, on the revolution of the main horizontal driving 
shaft, each dise drives a separate spindle, 


1421. R. MatLey, Manchester, ‘‘ Printing woven Sabrics."—Dated 9th June, 
1860, 


hive, “‘ Brakes for 





This invention relates particularly to the printing of a certain class of 
goods or woven fabrics, which have patterns or designs painted on both 
it of 


produce the required friction or drag, which may be increased or dimi- 
nished by varying the widths of the said flanges, or by introducing a cloth 
or other washer betwixt. 


1437. T. Wittis and G. CueLu, Longsight, near Manchester, ‘* Twisting, 
doubling, and winding yarn and thread.” —Dated 12th June, 1860. 

This invention has reference to several previous patents, and consists in 
winding the yarn or thread on to the bare spindles or skewers of the ma- 
chine for twisting, doubling, and winding above referred to, instead of 
winding it on to bobbins or spools, as now custo! , or on to a conical 

jiece of the shape of the foundation of the cop fitting on the spindle; the 
Sore spindle or skewer fits in a socket which is turned round in the usual 
manner (or it may be driven in any other convenient manner), and when 
the cop is formed, the spindle, with the yarn or thread on it, is placed in 
a shuttle for weaving; or the cop is doffed from the spindle aud put on the 
shuttle skewer; or the cop, with or without the spindle or skewer, is 
otherwise disposed of, as may be found requisite by any other process. 


1441. G. Burrows, Nottingham, ‘‘ Figured lace made on bobbin net ma- 
chines.” —Dated 12th June, 1860, 

These improvements consist in arranging the threads used in bobbin net 
machines, which are threaded through bars as hereinafter mentioned. 
Heretofore the work on bobbin net machines has been divided into 
breadths, excepting, of course, those machines making plain net, each 
breadth being of certain width, and each of such widths having the same 
—— or design upon it (or by dividing the same breadth into the widths 

nown in the trade as cut ups); the pattern or design has, therefore, been 

i ibed or confined to the width of the breadth being made on the 
machine. But by this invention a pattern or design may be made of any 
required width. ‘the bars carrying the threads are divided as follows :— 
The bar or bars havivg the requisite holes or perforations are threaded in 
such manner as to make any required pattern or design which, by way of 
example or illustration, is nine inches wide. The inventor then threads 
such portion of the bars as will enable him to extend the pattern or design, 
and which, by repetition of the same, he obtains any width of pattern or 
design required, the bars being moved by a jacquard or other suitable con- 
trivance.—Not proceeded with. 
1444. G. and C, Formin, Ipswich, ** Sacking.”—Dated 12th June, 1860. 

This invention consists in burning or singeing the nap or flue which 
appears on the surface of sacking after weaving, and brushing the surface 
in order to further remove such nap, and obliterate all marks of the singe- 
ing. The apparatus consists of suitable rotary shafts, with drums on which 
the web of sacking is carried in close proximity to one or more rows of gas 
jets, which singe it; it also passes over rollers or other supporting surfaces, 
during which it is submitted to the action of rotary brushes revolving 
rapidly, which subject it to an energetic brushing action ; this brushing 
action assists in the removal of the nap, both before and after the singeing ; 
or it may be a subsequent operation only. Suitable driving straps and gear 
are provided as required for the action of the machinery. 


1455. T. WnitesmitH and J, STEVEN, Glasgow, ‘* Looms.”-—Dated 14th June, 
1860. 











The patentees claim, First, apparatus for regulating the position of a two- 
celled shuttle drop-box, by a pair of toothed pinions and a hook or pull, 
governed in its action by pattern cards. Secondly, apparatus on the same 
principle for regulating the action of siot and shot looms. Thirdly, appa- 
ratus on the same principle for regulating the action of three or four 
shuttles through a ring and eccentric. Fourthly, apparatus on the same 
principle for regulating the action of three or any greater number of 
shuttles through one or more differential levers, Fifthly, apparatus on the 
same principle for regulating the action of any number of shuttles through 
a flexible chain of pattern tappets. Sixthly, the pattern tappets whereof 
that chain is made up as described, Seventhly, the reversing apparatus for 
bringing back any shuttle. Eighthly, the use in regulatiny the pattern of a 
duplex arrangement or double series of pattern cards, in which one series 
moves while the other stands still, each series being set in motion at the 
required iustant by the other series, which immediately afterwards is 
itself stopped, and so on alternately. Ninthly, apparatus for regulating 
the action of such double series of cards, as described. Tenthly, apparatus 
on the same principle with that claimed in the first of these claims for 
regulating through hanging catches the action of heddles, so as to weave 
twill and plain, or ditferent kinds of twill alternately. Eleventhly, appa- 
ratus on the same principles, and for the same purposes, acting through 
tappets upon treddies with movable fulcra, so that one or other set of 
treddles is brought into action as required, Twelfthly, apparatus on the 
same principle, and for the same purposes, in which the before-mentioned 
movable fulcra of the treddles are shifted by means of cranks. Thirteenthly, 
apparatus on the same principle for regulating the action of an open shed 
or ta:latane loom through a shedding tapj et which slives longitudinally on 
the tappet shaft of the 1oom = Fourteenthly, the use of a longitudinally 
sliding shedding tappet for regulating the action of looms, yi 


1456. E. SpaRKUALL, Cheapside, London, “* Producing certain designs and 
patterne wpon cluih or textile Jabrics.”— Dated lath sune, 1860. 

The inventur produces in or upon cloth or textile fabrics, by weaving or 
otherwise, designs or patterns in lines, straight, curved, or zig-zag, running 
obliquely, and opposite each other, so as to meet in a point at the middle of 
the piece or thereabouts, at an angle of 45 deg.,or any other angle, thus 
prouucing in one and the same “ piece” a design or pattern and its reversed 
duplicave.—Not proceeded with, 


Crass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
1416. G. H. C. and J. Jostin, Colchester, ‘* Reaping machines.” —Dated 8th 
June, 1860. 

This invention relates to Burgess and Key’s and such other reaping ma- 
chines as are too broad to pass through the vr¢nary gateways of farms and 
fields, and it consists in so modifying and fitting such mactimes that parts 
of them may be .urned upward, downward, or aside in such manner as to 
allow them to pass through such gateways side foremost. In the first 
place the patentees attach universal or other joints to the “ divider poiut,” 
the back bearing of the ** cone,” and the arms (one, two, or more of them) 
of the reel for the purpose before stated. In the second place they attach 
to the machine wheels or rollers, so arranged that they may ve caused to 
take the weight of the machine or the greater part of it, and carry it along 
upon them when the machine has beeu so far raised as tu have its main or 
driving wheel lifted from off the ground. 


1468. W. Dray and R. Garniner, Farningham, Kent, ‘‘ Reaping and 
mowing machines.” —Dated 16th June, 1560. 

This invention relates, in the fiist place, to the machine known as 
“ Dray’s Improved Hussey’s Machine,” and to other similar machines, and 
consists in causing tue knife of the said machines to project laterally from 
the after end, instead of from the fore end of the body of them, at an angle 
differing more or less from a right angle, to the line of draught of the 
machines. Also, in so attachiug the finger bar and cutting apparatus, as 
to allow them to fold and lie flush with the side, or to turn back behind the 





surfaces, that is, back and front; and consists in a novel arrang 
mechanism for the said purpose. The improvement consists in arranging 
two bed rollers, or cylinders, in a vertical position, one above the other, and 
furnishing each with two or more printing cylinders or rollers, but upon 
opposite sides, 80 that as the fabric passes vertically through the machine 
from the botiom to top, or vice versa, it is printed on one side (for instance) 
by the lower printing rollers, aud as it passes round the upper bed cylinder 
or roller, the opposite surface t exposed to the upper set of printing 
rollers, and the pattern is thus imprinted on both sides. In order that the 
surface of the fabric may not come into direct contact with the bed rouers, 
two grey cloths, or other coarse fabrics, are passed with the fabric to be 
printed over the two bed rollers, to form a sligat covering, not pass ng 
through the machine, but returning after passing over each cylinder,—.vot 
procecded with, 

uae, J. Coman, Belfast, “ Roving and slubbing Sranes.”"—Dated 9th June, 





860. 

This invention relates, Firstly, to an improved mode of regulating the 
** take up” and traverse in roving and slubbing frames, wherein an inven- 
tion made by the present patentee, and known as the “‘ Expander,” is used, 
By means of the present invention the change in the position of the ex- 
pander, which is necessary for keeping an equal tension on the driving band 
when no compensating pulley is used, is effected. The diameter of the 
expander is also regulated so as to ‘‘take up” the rove uniformly. In 
effecting this change in position, and the change in the direction of the 
traverse, two weights are used, the motion or descent of one of which com- 
presses the exjander, and the motion of the other regulates the tines of 
this compress:on, and also the changes in the direction of the traverse. The 
impr ts are applicable to the formation of cops as well as bobbins, 
1434. J, B. and J. Farrar, Halifax, ‘* Spinning, doubling, or twisting wool, 

mohair, ulpaca, cotton,” dc.— Dated 12th June, 1800, 

In these improvemen.s the pateutees dispense with the rotating spindles 
and flyers, aud alsu the caps which are now employed in machinery tor 
spinniug and doubiing or twisting fibrous substances, anu they subsutute 
in lieu thereof rotating cups or cylinders, with guide eyes therein, fur con- 
dueting the fibrous substances of yarn or twist to the Lobbius, which are 
placed on tubes within the said cups or cylinders, upon spindies which do 
hot rotate, but are uxed in the lifting bars, aud are raised and lowcred 
thereby to give the usual traverse motion of tue yarn or twist in winding it 
on the ins, ‘the cups or cylinders are made to fit loosely, or free to 
move on the said spindles, and are caused to rotate by meaus of warves or 
pulleys cast or fixeu thereto, rest upon, or are supported by, the ordi- 
nary spindle rails, These tubes also fit ae the spindles, but have 
flanges at the lower ends, which yest upon collars fast on the spindles, to 








The Second pait of the invention relates to the platforms of 
reaping and mowing machines generally, and consists in substituting for 
the balanced plattorm heretofore used in some machiues, a platform hinged 
at its forward end, and i with suitable levers or other equivalent 
contrivances, whereby the platform may be lowered at will, at suitable 
intervals to facilitate the removal of the cut crop from it, and then be raised 
again into position. The Thid part of the invention also relates to the 
»ylatforms of these machines, and consists in forming them of several 

readths or sections, which are so supported upon centres that they may at 
will be turned partially about them, ior the purpose of jerking, or other- 
wise moving the cut crop clear of the knife. Tie Fourth part of the inven- 





Ciass 6.—FIRKE-ARMS, 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defences, Gun Carriages, &c. 
1420.—J. Westwoop, Bow, Middlesex, ‘‘ Armour plates for iron ships,” dc. 
— Dated 9th June, 1860. 

The patentee claims the manufacture of armour plates with surfaces 
corrugated, indented, grooved, or channelled as described, and the appli- 
cation of such plates to iron ships and vessels, forts, or batveries, as 
described. 

1462.—C. P. Coes, United Service Club, Pall-mall, London, “ Iron-cased 
ships of war.”—Dated 15th June, 1860, 

This invention consists in forming iron-cased ships of war with two sides 
or a double side, at that part of the ship which is protected by the iron- 
casing, the inner side being inclined inwards at a considerable angle, and 
cased with thick metal, and the outer side being for the purpose of com* 
pleting the external form of the vessel, according to any approved design, 
and for affording the requisite deck and other dation b it 
and the upper portion of the defended side. The outer side isto be of 
iron, and should be constructed as lightly as is consistent with the 
required strength. In some cases it may be deemed desirable to modify 
this arrangement just described, by placing two or more inclined sides 
within the then external side, for the purpose of presenting a series of 
inclined obstacles to the progress of shot, and thus gradually diverting it 
from its original path, and causing it finally to pass off from, or out of, the 
ship without entering the inner inclined side. Ships having their sides 
formed in the manner described will be particularly well adapted to receive 
cannon covered with protective shields, according to a former patent 
granted to the present patentee on the 30th day of March, 1859 (No. 798). 
1464. W. Harpine, Rutland-terrace, Forest-hill, ‘‘ Breech-loading fire-arms.” 

—Dated 15th June, 1860, 

The object of this invention is to unite in the same gun the properties of 
the breech-loader and the muzzle-loader more conveniently than the said 
properties are united in guns heretofore construcied. This the patentee 
accomplishes in the following way:—The breeches (that is, the portions 
which close the ends of the barrels, and which are percussioned or bored 
through from the top to the interior, and receive nipples as in ordinary 
muzzle-loading fowling-pieces) are made movable, and are mounted on 
centres, 8» that they may turn down to admit cartridges to the barrels, 
when the barrels (which are themselves movable on the stock, and capable 
of turning thereon, as in the Lefauchaux guns) are so placed as tu leave the 
breeches free to move. In each of the movable breeches is formed an 
annular recss to receive a corresponding projection at the end of its barrel ; 
the sides of this projection are best made to the form of segments of circles, 
struck from the centre, about which the breech turns. In the face of each 
of the breeches a projecting ring is fitted; it is made, by preference, of 
platinum (other Comparatively soft metal, which is capable of standiug a 
high heat, may however be employed), and this ring, when the barrel is 
closed, enters the end of the barrel and makes a gas-tight joint. In order 
to lock the barrels in their places when the breeches are closed, a bolt is 
placed underneath the barrels, and i» capable of being moved back wards and 
forwards in a direction parallel thereto ; this bolt to lock the barrel enters 
a hole in a projection formed on the under side of the barrels, and by 
preference it passes through the said projection, and enters the false breech. 


—_— 


Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


1423. C. Barese, Birmingham, *‘ Metal bedsteads.”—Dated 9th June, 1860. 

This invention consists of a mode of attaching the angles of the horizontal 
frames of metal bedsteads, or the ends of the rails (whether made of angle 
iron or otherwise) composing such frames, to the pillars or posts by which 
such frames are supported at the four corners thereof. For the purpose of 
supporting such frames, that is to say, the frames for holding the laths or 
other supports for the bedding in metal bedsteads as usually constructed, 
the pillars or posts at the corners of such frames are furnished with lugs.or 
srojectious for holding and supporting the ends of the rails constituting the 

orizontal frames, so that each of such pillars or posts is opposite to the 
ends of the rails to which it is attached, and so that a line continued from 
a central line of a side frame would meet a line continued from a central 
line of au end frame at or about the centre of the pillar. This mode of 
construction causes the corners of the frames or ends of the rails to surround 
or embrace about one half or more of the circumference of the pillars or 
posts at the places of attachment, and thus prevents or interferes with 
the ornamentation of the piilars ur posts, aud prevents them from standin 
clearly and distinctly out at the corners of the frames. In order to orell 
these disadvantages the pateniee furnishes each post or pillar with a lug or 
prapetion, by casting or otherwise, so as to receive and sustain the ends of 

oth of the rails, or a piece or pieces connected thereto to be attached to a 
pillar, The lug or projection is constructed and placed in such a position 
that the post or pillar may stand out from, instead of being within, the 
corners of the frame or ends of the rails which it supports, while a line 
continued from a central line of rail one side would always meet a similar 
line continued from a central line of an end rail before reaching the centre 
of the pillar. The post or pillar may be made to stand out more or less by 
increasing or dimiuishing the dimensions of the lug or projection fixed 
upon the post or pillar for receiving the ends of the rails. In order to effect 
this object he sometimes constructs the ends of the two rails to be attached 
to a pillar or post in such manner that they shall tit together so as to form 
one of the corners of the bed frame, and in such manner that the ends 
so fitting together shall also fit into a recess made to receive them in the 
lug or projection attached to the pillar by which that corner of the bed 
frame is to be supported. 


Crass 8.—CHEMICAL. 


including Special Chemical and Pharmaceutical Preparations, Fue 
and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

1426. F. C. Catvert, C. Lows, and 8S, Curt, Manchester, ** Colouring 
matters.” — Dated lth June, i860. 

This invention consists, Firstly, in the production of a green insoluble 
colouring jmatter from auiline or its analogues, such as toludiine, xylidine, 
cumidine, aud their compounds, by oxidation, directly in contact with the 
yarn, fibre, tissue, or fabric to be coloured, which the patentees term 
emeraldine, Secondly, in the conversion of the green colouring matwer thus 
obtained into a blue colouring matter by the acuon of alkalies and alkaline 
salts or oxydising agents, which they term azurine. 

1433.—T. Repwoop, Montague-street, Russell-square, London, “ Paper.”— 
Dated izth June, 1860, 

This invention relates, First, to the use of sulphate of barytesin the manu- 
facture of paper. Svcondly, the invention relates to the use of sulphate 
of barytes, which is mixed while in the recently precipitated and still 
moist state with some small grained starch, Thirdly, the invention relates 
to the use of sulphate and sulphite of barytes mixed with starch, as de- 
scribed, in the sizeing of paper. 

1448. W. Spence, Chancery-lane, London, *‘ Reducing silicious substances to 
a fluid state.”"—A communicution.—Dated 13th June, 13u0. 

This invention Consists in the incorporation of a small percentage of some 
alkaline base with the silicious substance to be operated upon, and in the 
subjection of such composition to the direct action of superheated steam, 
whilst enclosed in a suitable vessel ; also in the application of tue fluid or 
liquid silicate thus produced to the various uses fur which it is adapted. 
1454.—M. Henry, Fleet-street, London, ‘‘ Treating vegetable substances."—A 

ical — Dated lath June, 1860. 











tion consists in the employment o: transverse bars or tubes for the recept 

of the cut crop as it falls from the knife, such bars in some cases being 
placed a few inches above the platform, aud in others taking the place ot a 
platform. The object of these bars or tubes is to facilitate the raking off 
of the cut crop at the side of the machine, 


Ciass 6.—BUILDING. 


Including Brick and Tile Machines, Lricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventiluting, §c. 
1470.—E. Dean, Arthur-street East, London B-idge, and W. D. Marsn, 
James-street, London, ** Kitchen vanges.” — Dated, itth June, 1860, 

To carry out this invention the patentees make a Kitchen range with 
two distinct fire grates, which they preier to be different in width—that is, 
oue larger than the other; and these they separate and part from each 
other hy interposing between them a boiler or boilers, or a part of boiler, 
or parts of bvilers, so that the fronts of these grates are separated by a 
solid end of the said boiler or builers. Tois bower runs, or these boilers 
run, on at right angles to the part interposed between the two grates as 
aforesaid at the backs of the suid grates, and partiy at the backs of two 
ovens (they prefer two, though one may ve adopted if thought suitable), a 
part of the boiler occupying its place or otherwise. These two ovens are 
on the sides of the fire grates, which are not furmed by the projecting part 
ot th: boiler aturesuid, aud such ovens have flues or hot air passages 
encompassing them every way, except at the front parts where the doors 
are situate, The smoke, heat, aud producis of combustion pass through 
the mouths of those flues situate at the sides of the grates, and also 
——- ~ o 4 > — A - =, over the boiler or voilers, 
and descend vel 0 as where there is an outict for smoke 
into the chimney, i. 





The patentee claims, First, the mode of treatment described, consisting 
of the combination of operations constituting the process set forth, in 
which the vegetable substances are disintegrated, decoluurised, and reduced 
to pulp, and the fibres or filaments, tanning, colouring, and other useful 
matters which they contain, are extracted Irom them in the manner and 
by the means set forth, and especially by the action of steam on them in 
a closed Loiler, receiver, or vessel. Secoud, the distillation of plants and 
vegetavle substances by means of steam in a ciosed vessel or receiver, in 
oider to disintegrate and decolourise them, and obtain paper pulp there- 
frum, heat being applied, either directiy by a generator, or by steam 
admitted at several atmospheres in a jacket or double casing, or by the 
mode herein called a barr: Maric, the alconolic and other products of dis- 
lillation being received in vessels graduated and arranged to cullect them, 
according to the various degrees of purity, all in the manner described. 
Third, the mode of subjecting substances to steam or heat, therein called 
the hot treatment, by means of steam under pressure in a closed vessel or 
boiler, for the purpose of disintegruting and deculourising them, and con- 
verting them into paper pulp in the manner described. Fourth, the 
employment of the combination of apparatus for performing the disinte- 
gration, hot urcatwent, isation, aud bleaching of the vegetuble 
substances, in order to Operate thereon, aud conveit them into puip, all 
as described. Fifth, the mode described of pieliminariiy crushing the 
substances by meaus of an arrangement of rollers, One pair over another, 
in such manuer that the substances may pass down aud between them, 
together with a continuous stream of liquid, either clear or charged with 
matters, whereby they are caused to travel alony aud away more rapidiy 
and readily, in the manuer described. Sixth, the employment in and ior 
the suaking or steeping process of the baths or tiquors used fur the hot 
treatment in the ci boiler, instead Of alkaline saits ; a.cv - he using over 

in of these baths or liquors for fresh operauuons of hot treatmen. in the 
closed boiler or receiver until sufficiently concentrated, as described. 
Seventh, the mode of extracting or obtaining from plants and vegetable 
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substances paper-pulp, colouring materials, and other useful products 

derivable one em by nae one series of 0; erations—that is, a 

series of consecutive stays, constituting in combination one process, in 

the ma nner dc scribed. 

1467.—J. MovuuE, Seabright-place, Hackney-road, London, “‘ Self-acting ap- 
paratus for precipitating and colle ting Jrom solutions met.ls a their 
salis.”—Dated 16th June, 1360. 

This invention cannot be described without reference to the drawings. 





Ciass 9.—ELECTRICITY.—None. 





Cuass 10.—MISCELLAN EOUS. 
Includiug all Patents not found under the preceding heads. 


1274. G. BarTHoLomEw, Linlithgow, “ Shoes for the feet of horses and other 
animals ’’~— Dated 23rd May, 1860. ; 
This invention cannot be descrited without reference to the drawings. 


1279. W. Howarp, Great Russell-street, London, “An improved window 
blind.”—Dated 23rd May, 1860. ‘ 

This improved window blind is intended principally to be used as a sun 
blind, and to be applied to the exterior ofa window, but it may also be used 
as an interior blind The fabric of which the blind is formed is woven in 
a loom, and is composed of thin narrow laths or strips of wood (white deal, 
by preference) interwoven with twine. The twine, which forms the warp, 
is passed through the reed in sections or groups of three or four together, 
with an interval of 2 im. or 3 in. between each group; or it may be 
arranged in any other suitable manner. The thin strips of wood (about 
4.an inch in width) which form the weft, are placed in the shed by hand, 
and extend across the fabric the full width of the blind. The upper end of 
the blind is fastened to a stout grvoved lath, provided with hooks or eyes 
for attaching the same to the window, and the lower end of the blind is 

rovided with a piece of half round beading which serves as a roller. A cord 
fe attached about the centre of the — lath, and passes downwards 
under the lower end of the blind, and up again over two small pulleys in 
groove in the top lath, and hangs down at the side of the bliid. Upon 
ulling th's cord the blind is drawn up, rolling itself round the half round 
Coote at its lower end.—Not proce ded with. 
1281. W. H. Barker, Jull, “ Moulds jor candles.” — Dated 2rd May 


1860. 

The object of this invention is to dispense with the metallic tubes at 

re-ent in use for the manufacturing of mould candles, and to substitute in 
feu thereof tubes or pipes composed of glass, and of tuch a form that the 
candles, when taken from the tubes, shall be slightly conical, or smaller at 
the top than at the base, the effect being that the caudles are moulded much 
cleaner, and possess a much brighter and more polished surface than those 
moulded in metallic tubes.—Not proceeded with. 


1282. F. J. E. D. pE Bovssois, Place Vendéme, Paris, ‘‘ Manufacture of 
tubes, hollow axles, shafts, gun-barrels, masts, and other tubular metal 
articles." —Dated 237d May, 186". 

In making a hollow axie or tube according to this invention, it is 
proposed to prepare a block of cast steel of an annular form, the weight 
and dimer sions of which are proportioned to the weight and dimensions of 
the hollow cast-steel axle or other article to be produced. This cast-steel rin 
having been heated to a welding heat, is placed on a mandril and rolle 
thereon between a pair of rollers, according to the manner described in the 
specification of Mr. James Edward M’Connel’s Letters Patent, of the 
28th August, 1851 (No. 13,729), and the 24th June 1852, (No. 14,182).—Not 
proceeded with, 

1283. F. J. E. D. pe Boussois, Place Vendéme, Paris, ‘‘ Improvements in the 
treatment of bituminous rocks for the extraction of bitumen therefrom, and 
in the application of the resid to various usyul purpos:s.”—. - 
May, 1360. . 

This invention relates to certain processes or modes of treating the 
various rocks or mineral or earthy suistances containing bitumen, with a 
view to the extraction of the bitumen therefrom, and it also relates to the 
application of the residuum left by such processes or modes of treatment 
to hydraulic constructions, the paving of streets or roads, and other uses 
where a material capable of withstanding great weights or pressure is 

uired. In extracting bitumen according to this invention from calca- 
reous rocks, when combined or mixed therewith, the rock is broken or 
reduced, either by means of mechanical power, or by the aid of muriatic 
acid and water. This mode of treatment is continued and repeated until 
the whole of the calcareous portion of the mass has been entirely destroyed 

The bitumen which remains is then washed in luke warm water to free it 

from salt or acid, after which it may be melted and treated in the ordinary 

manner.— Not proceeded with. 

1286. T. Jounson, Plumstead, Kent, ‘* Machines for washing bottles and jars.” 
— Dated 24th May, 1860. 

The patentee, in carrying out this invention, has a trough or cistern to 
hold water fitted in framework, and the bottle or jar to be washed is placed 
on a bed of suitable shape, and lined with sponge or with bristles fitted as 
a brush, and the bottle is secured iu its position by means of a dog chuck 
with three or more dogs thereon, actuated by a conical piston, so as to 
hold or release it when required. He has also a saddle carrying a brush to 
clean the inside of the bottle, and such saddle is worked backwards and 
fo wards by means of an endless band passing over rollers, so that, when 
the bottle is secured on its bed, the brush connected with the saddle is 
moved forwards, and enters through the mouth of the bottle, and the 
dog chuck, with the bottle, being caused to revolve rapidly by means of 
bands and pulleys, and other suitable arrang ts, the outside of the 
bottle is cleaned by the water and sponge or bristles in the bel, and the 
inside is cleaned by the water and brush therein. The saddle then being 
moved backwards, the inside brush is withdrawn, and the whole of the 
dogs being loosened by the reverse action of the conical piston, the bottle 
may be removed. He has also a brush or sponge at the head of the conical 
piston to clean the punt or bottum of the bottle. One, two, or more of 
such machines may be constructed on the same framework with one 
cistern. 

2901 J. Papnon, Swansea, and W. LowtuEr, Briton Ferry, near Neath, 
** Coke-ovens.” —A communication.—Dated 24th May, 1860. 

For the purposes of this invention the stack or chimney to a series of 
ovens is built in the centre, aid the ovens are formed radially around the 
stack or chimney. It is preferred that each stack or chimney should have 
tweive coke ovens around it, but this number may be vari Each oven 
is made with an inclined bottom, inclining in a direction from back to front, 
and with a roof also inclining from back to front. Each oven has at the 
upper part of its back end a small flue leading into the stack or chimney, 
and over such flue, at a point intermediate of the stack or chimney and the 
back end of the oven, there is applied a perforated plate over an opening, 
so that the interior of the flue is open to the atmosphere at that point, by 
which arrangement it is found that the gases or products coming from the 
heated coal in the oven are retained back in the oven. The lower part of 
the stack or chimney is divided by cross walls for a short distance up into 
four compartmcnts, and three flues of three ovens open into each of these 
compartments. The base of the chimney or s.ack is on a somewhat higher 
level than the tops of the back ends of the ovens, so that the flues, fora 
short distance, rise from the coke ovens, and they then pass horizontally 
into the bottom of the stack or chimney. Each oven has a door in front, 
which is closed during the whole process, and the charging and discherging 
of the ovens are accomplished in the usual way. 

1206. A. Hepert, and V Canti.uon, Liege, Belgium, * Glass casks and 
barrds.”"—D. ted 25th May, 1800. 

This invention co..sists in making casks of a less capacity than five and a- 
half gallons, by blowing them in a mould of wood or iron, formed of two 
parts or halves, as described. The molten glass to be blown is placed in the 
mould which is in two parts, and of the shape or configuration of the cask 
required, such glass being blown till it attains the shape of the mould, thus 
forming the cask ; then the tap-hole is pierced by the workman in the cask 
whilst in a hot state, by means of a red-hot iron. 


1299. G. Watis, Victoria-grove, Fulham-road, “ New or improved methods 
of preparing drvwings, writings, designs, prints or impressions of en- 
gavings and photographs, for the purp se of impressing or evgraving the 
same in or upon metallic surjaces, and thereby producing printing or em- 
bossing surfaces, or ornamental metallic surfaces, for such purposes as the 
same areor m y be ap:licable to.”—Dated 25th May, 1860. 

The patentee claims, First, the method or methods described of preparing 
drawings, writings, designs, prints, or impressions of engravings and photo- 
graphs, for the purpose of impressing or engraving the same in or upon 
metallic surfaces, to produce printing or embossing surfaces, or ornamental 
metallic surfaces for other purposes, that is to say, by the use of mixtures 
or positions isting essentially of finely-pulverised, hard, granular 
substances, aud the admixture therewith of soft mineral or vegetable 
substances, such as Paris white and carbonate of oxide of lead, together 
with glutinous or adhesive substances, such as gum arabic and rice starch, 
which said mixtures or compositions constitute drawing materials which 
will flow easily from a pen, brush, or hair pencil, and which, when dry, form 
a substance sufficiently hard to impress metallic surfaces when subjected to 
a mechanical pressure thereon. Also the various modifications of the said 
mixtures or compositions, as described. Secondly, the use of Lichromate of 
ammonia, or other soluble chromic salt, as a fixing constituent in mixtures 
or eompositions to be used for preparing drawings, writings, designs, prints, 
or impressions of engravings and phutographs, to be afterwards impressed 
or engraved upon metal surfaces, as described. Thirdly, the production of 
a tint upon a metal surface, when impressed with paper or other suitable 
material upon which a drawing or design has been made, and the treatment 
thereof with scraper and burnisher, in the manner of a mezzo-tinto en- 














graving, for the production of effects of light and shade when print: d from 
in the manner of a copper plate, as described. Fourthly, the methods 
described of redamping drawings. —, writings, prints, or impressions of 
engravings and pho’ hs, executed with a drawing material of the kind 
hereinbefore described, for the purpose of supplementing the same with 
granular powders. Fifthly, the general arrangement or combination of 
parts of the machinery described. 

1302 J. Movus, Hackney-road, London, “ Apparatus applicable to flushing 

pu poses.” —Dated 25th May, 1860. 

This invention relates to the means for allowing water or other liquids to 
gradually accumulate in reservoirs, cisterns, or other similar vessels, to any 
given height, and allow the same to be discharged by self-acting floats and 
valves, and in such a way that the outlet shall be closed as soon as the 
liquids have escaped.— Not proceeded with. 

1303 G. Exuiot, Houghton-le-Spring, Durham, ‘‘ Weighing coals.”—Dated 
26th May, 1860. 

This invention consists, First, in applying a weighing apparatus at the 
foot of the screen, used for separating la rom the small, in such 
manner that the large coal obtained from each tub, tram, or truck, delivered 
at the top of the screen, and passed over the same, may be weighed at the 
bottom of the screen after the separation of the small from the round coal, 
so that the workmen may be paid for the quantity of round screened coal 
thereby obtained, instead of the ordinary system, according to which the 
workmen are paid for the whole contents of the tub, tram, or truck, con- 
taining both round and small coal at the top of the screen, the large and 
small | Semen weighed together. The invention consists, Secondly, in placing 
a door at the bottom of the screen, and beyond the door a weighing ma- 
chine, forming a | ortion of such screen with a hopper trough or flat, into 
which the large coal is pushed, either by its own gravity, or by manual 
labour or machinery. When the coals have been weighed in this machine, 
the hopper, trough, or flat is tilted or turned over by means of a handle or 
lever, and its contents are then run or deposited in a wagon placed to re- 
ceive them. The door keeps the contents of the several successive tubs, 
trams, or trucks (in so far as the large coal is concerned) separate. 


1304. G. D. Jones, Pentonville, London, ** Manufacture of sand, emery, and 
glass paper and cloth.” — Dated 26:h Muy, 1860, 

This invention consists, First, in the method of employing two rollers for 
the purpose of applying glue to the surface of paper or cloth upon which 
sand, emery, or glass ix to be deposited, one of these rollers conveying the 
gi ve directly from a reservoir to the paper or cloth, and the other flattening 
or smoothing the glue thus applied, so as to efface the marks of the fabric 
of which the surface of the first roller is posed. The patentee prefers 
to place a doctor between the glue in the reservoir and the point at which 
the glue is applied to the paper or cloth, and to drive the flattening or 
smoothing roller by means of an intermediate roller in contact with the 
main roller. The invention consists, Secondly, in the method of heating 
the drum round which the paper passes during and after the glueing, by 
means of steam applied internally, for the purpose of keeping the glue in a 
fit state to receive the sand, emery, or glass. The invention consists, 
Thirdly, in the method of throwing the sand, emery, or glass down upon, 
or horizontally against, the glued surface of the paper or cloth, by means 
of centrifugal or other force, for the purpose of causing the sand, emery, 
or glass to adhere effectually to the glued surface. The invention consists, 
Fourthly, in the method of employing a fixed drum for conveying the 
paper or cloth round in order to dry it, after the sand, emery, or glass has 
been applied, rollers being placed at different poimts around the drum in 
order to guide the paper or cloth, and facilitate its passage round as much 
as may be desirable. The invention consists, Fifthly. in the manufacture 
and employment of hi for facturing sand, emery, and glass 
papers and cloths, such machinery comprising an arrangement of glueing 
rollers, a steam heated drum, a centrifugal apparatus, and a fixed drum 
furnished with rollers for accomplishing the several purposes before de- 
scribed and in the manner described. 


1305. R. A. Brooman, Fleet-street, London, “ Tveating certain animal sub- 
stances in order to obtain albuminous, gummy, glutinous, and glairy pro- 
ducts and fut.”—A communicution.—Dated 26th May, 1860. 

This invention consists in reducing all such animal matters as flesh, brains, 
pancreas, and the soft roes of fish to a fine state of division, or in disinte- 
grating them by mechanical means, such as by forcing them under pressure 
through sieves, or by employing the agency of sume chemical which has 
not the effect of materially changing the position of the subst 
acted upon, as, for example, ammonia, When so disintegrated the said 
animal substances yield a liquid more or less viscuous, gummy, or glairy, 
which may be used as a substitute for albumen, casein, lacterine, glutine, 
gluten, glue, and gum. 

1306. G. DowLer and G. J. Farmer, Birmingham, “‘ Machinery for the 
manufacture of boot-heels and tips, coins, medals, tokens, checks, &c.”— 
Dated 26th May, 1860. 

In carrying out this invention for bending boot-heels and tips or similar 
articles, the patentees construct a machine with a suitable frame and bed- 
plate. under which there ts a spindle or shaft on which a fly-wheel end two 
pulleys (fast and loose), are mounted there is also a spur-wheel working 
into another spur-wheel which is fixed on a crank shaft or spindle, working 
a pair of slides direct from the crank through a box in which there are 
screws and bolts with friction-rollers fixed between the box and the slides, 
which also carries a friction-roller at the end of each slide which, when the 
metal to be bent into the form of a heel or tip is placed in the machine, 
comes in contact with the said rollers at the end of each slide, carrying the 
metal round a form suited to the size of the boot-heel or tip required. At 
the end of the crank shaft or spindle there is another crank which works a 
shear-arm or lever, set over a box wiich holds a fixed steel box through 
which the rod or lever passes, until stopped by a gauge which is capable of 
adjustment, so that it can be set to the various sizes required. The arm or 
lever with cutting-tool fixed in it descends and cuts off a suitable length 
from the rod or bar of metal fed into the machine, and at the same time 
the slides are moved forward, carrying it round the form as before described. 
For the purpose of delivering the boot-heel from the machine, a peg is 
screwed in the arm of the before-mentioned spur-wheel, which acts upon a 
jever fixed to the side of the machine, acting direct upon another lever 
fixed on a smaller spindle with an arm in the centre, the end of the arm 
fitting round the form, and the peg coming in contact with the lever 
delivers the boot-heel from the machine in its bent state. 

1308. S. Cuatwoop, Liversaje Works, Bolton, “ Improvements in iron) sayes, 
and in locks for the same.”— Dated 28th May, 160. 

This invention cannot be described without reference to the drawings. 
1317. C. Scmete, Bebbington, Cheshire, ‘‘ Manufacture of lubricants.” — 

communication.— Dated 29th M y, 1860. 

The patentee claims, First, the dissulving of caoutchouc at a lower degree 
of temperature than has hitherto becn used for the purpose of producing a 
solution capa: le of improving the lubricating qualities of oils or other fatty 
matters with which it is mixed, as described. Secondly, the use of paraffine 
or other oils obtained from coal for the purposes described. Thirdly, the 
preparing of lubricants, composed of the said solution, mixed in certain 
proportions with oils or fatty substances fur the purpose of lubricating ma- 
chinery as described. 

1320. T. Guuick, Pall mall, London, “* Spur box.”—Dated 29th May, 1860. 

This invention has reference to an improved spur box for being placed or 
built up in the heels of boots, for the purpose of holding or securing box 
spurs through the medium of the plug or extending shank, whereby the 
said spurs are enabl:d to be inserted or fixed higher up the heels of boots 
than hitherto, and consists in arranging the spring door through which the 
plug is inserted with its hinged portion downwards, so as to enable the said 
door and opening to be formed in the extreme upper portion of the face of 
the box, the spring for actuating the duor being placed at the lower part of 
the same, whilst the catch or retaining spring is secured on the top of the 
box. 

1330. T. Gorvon, King-strect, Soho, London, *‘ Inkstands."—Dated 30th May 
1860. 











This invention consists in making bottles to resemble cannon closed at 
the mouth, thereby leaving no place by which the ink can escape, except by 
a hole made where the touch-hole is made in them, and where the inventor 
fits a dipping cup into these bottles, by which means the i. k is supplied to 
the pen in a small and regulated quantity, thereby preventing the incon- 
venience of taking up a superfluity of ink by the pen, and, mureover, need- 
less evaporation, notwithstanding the bottks may be full.—Not proceeded 
with 
1331. E. A. L. D’Arey, Paris, ‘ 4a improved candlestick.” — Dated 30th May 

1860 


This invention cannot be described without reference to the drawings. 
1332. F. B. Cox, Birmingham, ‘* Measuring vules.”—Dated 30th May, 1800. 

This invention consists, Firstly, in the following methods of waking the 
joints of measuring rules:—The iuventor constructs the joint called the 
first joint used for folding rules of a hinge form, and of cast or stamped 
metal, the flaps of the hinge being of an ornamental character. He attaches 
the sides of the hinge to the wood or ivory sides of the rule by means of 
rivets, the flaps of the hinge lying by preference on the surface of the rule, 
instead of being inserted therein as is usual. He makes the middie joint 
of stamped or cast metal, and ornamented in form, the parts of the joint 
lying by preference upon the wood or ivory sides of the rule in the same 
way as described with respect to the first joint. He fixes one part of the 
joint head on each side of the rule, instead of fixing botu parts on one side, 
as is usually done. He also places the hollow pieces corresponding to the 
parts of the head, one on each side of the rule. He makes the internal part 
of the joint of a circular piece of metal, fixed to one of the heads of the 
joint by rivetting or soldering ; or the said internal a of the joint way be 
made solid with one of the heads of the joint. The invention consists, 
Secondly, in making a dial plate at the head of the rule, either in or upon 
the joint, the said dial plate having a number of stops in which the spring 
engages. The rule may thereby be partially fixed when opened at the 
angle corresponding to any of the stops, The inner part of the dial is so 





shaped as to permit the ordinary slide to run through it und h 
joint. The invention consists, lastly, in capping the ends of rules with 
orvamental metallic caps, lying by preference above the level of the rule 
The said caps have a hole when necessary for the slide to run through, and 
he sometimes inserts a piece of iron or steel between the wood or ivory of 
the rule and the ornamental cap, to preserve the ends of the rule from 
wear. The flaps of the joints herein described either be let into the 
wood or ivory part of the rule, or may lie on the surface, so as to be above 
the level of the rule. The jvints may be gilded or lacquered, and the dial 
late and stop spring be app to measuring rules of the ordinary 
ind.—Not proceeded with. 
1334. C. Greenway, Albert-place, Cheltenham, “‘ Manufacture of salt."— 
Dated 30th May, 1860. 

For the purposes of this invention a series of upright boilers are set in a 
suitable flue, which is heated by a fire or fires, by preference at one end, 
The lower end of each tube is of a conical form, and is from the 
heat by brickwork. The upper part of each of the boilers is covered when 
at work, the cover being arranged to be readily removed. ‘The lower end of 
each boiler is capable of being closed by a valve which is kept open, except 
when salt is being withdrawn from a lower vessel which is attached toa 
descending tube fixed to the lower end of each boiler. The lower end of 
each of such vessels is conical, and closed at the bottom by a vaive. The 
brine is boiled in the series of boilers, and the salt descends into the 
several vessels connected therewith by opening the valves at the bottoms 
thereof. The valve at the mm of each of the boilers to which each of 
such vessels is connected is clo-ed during the time of withdrawing the salt, 
The steam generated in the series of boilers is conveyed away from the 
upper parts of the boilers by suitable steam pipes, and such steam 1s used 
for heating brine in suitable pans or vessels for waking other classes of salt. 
The boilers and flue in which they are set are so arranged that the heat and 
products of combustion may pass alternately in succession partly round 
each of the boilers, such of the boilers being set alternately to the right and 
left-hand walls forming the sides of the flue. 

1335. E. Caress, Bow-common, “ Candles.”—Dated 30th May, 1860. 

This invention consists in coating or covering all kinds of candles with a 
composition, which, duriug the burning of a common dip candle, embraces 
the wick, and the said position being sufficiently fusible i to 
adhere to the wick until the canule is consumed; at the same time the 
composition is of that tenacity that it incases the tallow or other material or 
which the candle may be made, and thus prevents the overflowing or 
guttering of the melted portion which surrounds the wick of the candle,— 








Not proceeded with 
1337. W. K, Bowpircn, Wakeyield, * Purification of coal gas and of coat oils.” 
— Dated Wth May, 1860, 

The patentee claims, First, the combination of the use of pounded ~ 
with acids or with salts, and with slaked lime or oxide of iron, as describe 
Secondly, the passing of coal gas through slaked lime, pounded clay, or 
hydrated peroxide of iron, heated below redness, as described, by which 
sulphur Pp js, now g lly found in what is termed purified gas 
and water, are dec dand ht d, as sulph d hydregen and 
carbonic acid, the sulphuretted hydrogen so generated, together with 
carbonic acid and ammonia, being afterwards removed by the o:dinary 
means of purification. Thirdly, the passing of coal oils through slaked I.me 
or pounded clay or hydrated peroxide of iron, heated above the distilling 
point of the oils, as described, by which treatment tar and sulphur com- 
pounds are removed, and the oils are rendered whiter and freer from 
disagreeable smell. 


aes, . Atpin, Clapham Park, Surrey, “ Paving tiles." — Dated 31st May, 
800. 








This invention consists in constructing tiles with a space arched out, or 
otherwise formed hollow, on the under surface, so that they may rest upon, 
by preference, four points, and afford passage for air under the remaining 
parts of the tile. The patentee prefers to furm the tiles of white clay, but 
any of the clays or cements suitable for the purpose may be uxd. When 
tiles flat on the underside are used, the damp rises through them, and 
causes them to be and to appear moist on the upper surface ; but by 
affording space for ventil:tion, and allowing the air to enter from the sides 
of the building, where the tiles are laid, this evil will be avoided. 


1342. W. FARRELL, St. Helen's, *‘ Hoisting and lowering.”—Dated 31st May, 
1860. 


This invention relates, First, to an arrangement of the hook by which the 
cage or other article is suspended in raising or lowering weights in mines, 
The hook, properly so called, is very similar to an ordinary hook for such 
purposes, but it is —— on a pivot in a kind of bridle, and has an éx- 
tension which, when it is raised too high, comes in contact with a fixed 
stop, causing the hook to be canted, so that the link sustaining the cage 
slips out of the hook, and thus prevents its being drawn over the wheel at 
the top. In order to catch and support the cage, when so disengaged, palls 
or stops may be applied to the upright guides which jut out below the cage, 
and so sustaiu the cage and prevent it falling into the pit. In the suspend- 
iug hook the inventor fite a w to fll it wp entirely, which wheel he 
mounts on the lower part of the bridle, on which it 1s free to vurn ; it has a 
notch or opening in it to receive the ring of the cage bow or suspender, 
which wheel prevents it being jerked out. For this purpose he alsv applies, 
according to this invention, cross lever bars at each side of the cage by the 
upper ends of which the cage is ded The susp of the 

Py 





elevates these bars to a certain extent, and causes them to withdraw w 

the limits of the e’s breadth projecting horizontal bars connected with 
their lower ends, When the suspending hook is disengaged, as before ex- 
plained, these cross lever bars being released fall, and jut out the projecting 
pieces. At the buttom of the caye these projecting parts come fn contact 
with projections on the upright guides, and thus arrest the descent of the 
cage.— Not proceeded with, 

1343. J. A. MaNnina, Jnner Temple, London, “ Treatment, application, and 

use of sewage matters.”—Dauted 3lst May, 1860, 

The patentee claims the system or mode of treating sewage by running it 
or allowing it to flow into a series of tanks or reservoirs, in order that it 
may deposit the sand, mud, and earthy matters, the supernatant fluid veing 
subsequently run into other tanks or receptacles where it is treated with 
alum, sludge, or other suitable precipitant, for the purpose of throwing 
down tue fine particles of matter held in suspension, as described. The 
application and use of the silicate of alumina obtained from the refuse of 
bog, cannel coal, to assist in the precipitation of the matters held in 
suspension in sewerage and other generally similar matters, as described. 
The application and use of the bustible gases obt defrom refuse 
matters to the purposes of illumination and heating, as described. The 
system or mode of utilising the gaseous products arising from the treating 
of refuse matters in retorts, 80 a8 to obtain fi on the ammoniacal liquor so pro- 
duced the sulphate or other salts of ammonia. Also the mode of applying the 
suviution or the cream of lime to the partially distilled liquor in the 
boiler, or distilling vessel, as described. Also the arrangement of 
machinery employed. 
wns, 6. Sreenen, Shotts Ironworks, Lanark, ‘* Metal pipes.” —Dated 31st 

‘ay, 1800. 

This 1..vention relates to the application or employment and use of cast 
or malleable iron moulds in casting of metal pipes, instead of the common 
moulds of sand or loam. According to these im; rovements the pipe mould 
is preferred to be made in two longitudinal sectional halves, vurned or 
smoothed or not in their interior. ‘Lhese halves, when put together with 
their joint edges abutting, form the lete circle y for producing 








the exterval Hgure of the pipe, the interior being coated with blackening or 
other suitable coating. The two halves are helu together by means of metal 
rings of a somewhat er diameter than that of the metal mould, wedges 
being inserted between the rings and the mould to bind the two halves 
together, and yet ailow for the lateral expansion of the metal mould when 
the melted metal is poured in to produce the casting. Or, instead of 
using these binding rings, clumps or screws may be used, or flanges may be 
formed at intervais upon the two halves of the mould, holes veing made 
through such flanges for the insertion of wedges or pins at or near the parts 
where the junction edges come together, Any oultable core may be used in 
these moulds, 
1352. T. Greenwoop and J. Batiry, Leeds, “ Cutting and shapi — 
Dated 1st June, 1860. 7 ‘ ~ pou 
This invention relates to certain arrang ts of meghanism whereby 
the shaping of wood for the construction of railway carriages and other 
uses may be greatly facilitated, the object being to cut mortices and re- 
bates, bore bolt holes, and piane and shape up timber to pattern by the use 
of seif-acting drills, rotating cutters, and chisels. ‘ihe invention cannot be 
described without relerence to the drawings. 
1353. W. E. Newton, Chancery-lane, London, “ Regulator for burners.” 
A commmuntention--Dated lst June, .860. eng 
This invention of a new and improved regulator for gas burners con- 
sists of a combination of a vaive with an independeut weight or its 
equivalent, and a stop, the whole applied, arranged, and operating within 
a burner to produce @ uniform or nearly uniform issue of gas from the 
burner, and consequently a uniform or nearly uniform light uoder all varia- 
tions of pressure in the main or in the pipe which supplies the burner.— 
Not proceeded with. 
1355. T. F. Newe.t, Cloak-lane, Cherpside, ‘* Punching the leaves of cheque 
and other books, d&c."—Puitly a communicat.on.— Dated lat June, 1860, 
For the purposes of this invention, a row of small punches is applied to a 
suitable sliding bar or frame as heretofore when making punching machines, 
and there is a fixed matrix or bed die having as pny therein as there 
are punch ‘Lhe punches, aud also the holes in the bed die or matrix, are 
accurately set or guuged to each other as is weil understood. On the under 
side of the sliding frame or bar which carries the punches is fixed a bar, 
having a5 many holes in it as there are punches, aud another similar bar 
through holes in which the punches pass, and such bar is capable of 
independent action, and is arranged when the machine is worked to be 
moved down and to press the several sheets of paper tightly down on to 
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the bed die, so that the several thicknesses of paper are tightly pressed 
together before the punches commence to cut through them, in place of 
the several thicknesses of paper being loosely one on the other when 
the punch is out. The machinery is so arranged that the simple raising 
and lowering a lever or handle causes the punches and presser bar to rise 
and descend, the presser bar ding the 7 hes in their action.—Not 
proceeded with. 

1356. W. StnatrorD, Mile-end,’ Old Town, “ Fire bars."—Dated 2nd June, 

1860. 





This invention consists in constructing the bars with a number of holes 
or perforations of any convenient form passing vertically upward through 
the heads of the bars in such manner as to avoid cutting into or removing 
‘ny portion of the web or feather cf the bar. 

1360. W. E. Newroy, Chancery-lane, London, ‘‘ Permutation lock.”—A com- 
munication.—Dnted 2nd June, 1860. 

This invention consists, First, in an improved form of bolt which ap- 
proximates to a circle, and is arranged so as to be adjusted at any desired 
point on a solid spindle which has an index on its front end. The face 
plate of the door or lock has a circle or a part of a circle of figures or 
characters marked on it, so that it may be fixed in any determined position 
which may be desired by the owner. The invention consists, Secondly, 
in the combination of a series of bolts of the form aforesaid, having index 
spindles with a series of circles of figures or characters on the face of the 
door or lock, 80 that permutations or changes in the combination may be 
made, The invention consists, Thirdly, in the combination with the bolts 
baving index spindles of a turning knob or wedge plate of the same shape 
circumferentially as the bolts, and in adapting to the bolts a series of 
spring catches with a scries of short levers and stops, and a scries of 
indental plates for the purpose of preventing the plates or bolts 
from being actuated or brought into the desired position except in a proper 
manner, 

1362. W. W. H. Smiru, Birmingham, ‘‘ Preparing leather for harness, and 
not and shoe manufactures.” —Dated Ind June, 1800. 

The patentee claims subjecting leather for harness and boot and shoe 
manufactures to pressure between heated surfaces while in a wet or moist 
state. 

1363, T. James, Tivoli Works, Cheltenham, ‘‘ Washing, wringing, and 
mangling machines.”—Dated 4th June, 1860. 

This invention consists in the combination of an oblong vessel mounted 
upon pivots ;laced at its centre in the bottom. This vessel is caused to 
oscillate or rock on its pivot by means of a crank or cranks and winch 
handle actuated by the attendant or driven by steam power. The flush of 
water to and fro in the vessel containing the dirty linen effectually cleanses 
the same, which is then removed and wrung by being squeezed beneath a 
»iston in a perforated box fixed to one side of the machine, or passed be- 
ween a pair of rollers, The mangling is effected by means of a pair of 
rollers driven in the usual manner, the whole of the operations being 
effected in one combined machine. 

1364. W. Tayion, Nursling, near Southampton, ‘‘ Portable greenhouse.” 
Dated 4th June, 1860. us 


of cold water in the interior of the apparatus, and an exterior surface for 
the beer. The refrigerator is composed of two copper cylinders, and in its 
centre is placed a pressure pipe, by which cold water is raised within the 
apparatus. The warm beer or other liquid to be cooled is then passed 
through a funnel into a pipe pierced with holes, which distributes it in an 
upper chamber or gutter, from whence it descends along the outer sides of 
the apparatus containing the cold water until it reaches a lower gutter, from 
whence it passes to a double bottom, and thence to the fermenting vats. 

the cold water becomes warmed by the passage of the beer over the ex- 
terior surface of the apparatus containing it, it passes out without effort 
through an opening intended for that purpose, and the cold water is con- 
stantly renewed by the action of the pressure pipe. The warm water may 
be used for the purposes of the brewery. By passing the beer more or less 
rapidly through the apparatus it is brought to different degrees of coolness, 
approaching the degree of temperature of cold water. The cylinders 
may be corrugated to obtain a greater surface, and their number be 
increased if it be desired to cool more than one quantity of beer at the same 
time.—Not proceeded with. 

13€9. J. Pixcugs, Oxenden-strect, Haymarket, London, “‘ Press for embossing 

ond stamping paper, linen, d&c.”—Dated 4th June, 1860. 


being carried by, and placed at or near one end of, a lever, spring, or spring 
lever, the other end of such lever, spring, or spring lever, being the fulcrum 
or centre of motion. In this press the whole space between the dic and the 
back of the press, or the distance from the die to the centre of motion, is 
available for the articles, or fabrics, or substances to be stamped or 
embossed, so that paper, envelopes, or other articles may be placed under 
the die and stamped either from the front or the back in the same press, 
rendering it applicable for the above mentioned purposes, and doing away 
with the necessity of either removing the die, or having aduplicate press 
and die, The die may be raised from the counter, or pressed down to the 
counter, the spring giving the return action. 

1372. J. Mawson, Sheffield, ‘‘ Life buoys.”—Dated 5th June, 1860. 

In carrying this invention into effect the patentee forms the buoy of 
sheet metal of suitable thickness, and of any convenient shape, either 
square, oblong, triangular, oval, or round, on one side and flat on the 
other, or any other shape that may be found most suitable for the purpose 
inteuded, thus forming a bottle for use when not required for the preserva- 
tion of life. When it is suddenly required in a case of emergency, the 
contents are to be emptied by unscrewing an air-tight stopper on the top 
or other convenient part, and the buoy secured to the body either on the 
breast or back by straps or bands passing through loops or eyes attached to 
various parts of the bottle, one of which straps or bands may be passed 
around the neck of the wearer if desired. The buoy may be filled with 
water or other liquid for use on board ship, and when required to save life 
from drowning, has but to be emptied and secured to the body, as before 
stated, 

1376. W. Trexter, Cleriexiell-green, London, ‘‘ Washing and wringing ma- 
chines.” —Dated ith June, 1360. 

This invention consists in constructing a combined washing and wringing 

of the following parts:—The inventor places in a convenient 





It is proposed according to this invention to make such g in 
sections of five or more pieces of galvanised or common iron, zine, or wood, 
or partly of each and glass, and mae in shape like a common hot house, 
the roof and front being of glass of any required slope, and the back and 
sides of such other suitable materials, such pieces to be put together with 
oblong headed screws passing through slots and fastened together by a 
quarter turn, the glass in front and top being cut into strips of the required 
size, and fastened by rods in the back and front, The hand light or green- 
house is thus made tight, without the use of either putty or paint, so that 
it can be taken to pieces at any time. A door or ventilator is cut in the 
back plate for the purpose of ventilating and hardening the plants, and 
from the room given a trellis can be put inside for the training of plants at 
any distance from the glass, and the whole size of the light or the inside 
can be filled with muck or mould, so as to form a surface of mould as close 
to the glass as may be required for the better growth of any seeds or 
plants.—Not proceeded with. 

1365. J. JuKes, Newgate-street, London, ‘‘ Pipes for smoking tobacco.” —Dated 
4th June, 1860. 

For the purposes of this invention the passage through the stem of a 
pipe is formed in such a manner as to pass not only into the bowl, but also 
directly through the lower part of the bowl, in order to facilitate the clean- 
ing of such passage, and the outer cnd near the bowl is, when the pipe is in 
use, stopped by a suitable plug or cover. 

1387. H. Huauxs, Homerton, Middl-sex, ‘‘ Machinery for g fering, futing, 
shaping, embossing, and connectiny together lice, ribbons, and other like 
materials, paits of whic’ are also applicable to the shaping and corru- 
gating of metals.” —Dated 29th May, 1860. 

The object of the first part of this invention is to goffer, flute, or other- 
wise shape two or more ;jeces of lace, ribbon, or other like material, to 
connect the two or more pieces together, and emboss or indent them if re- 


shaped trough containing water a floating platform, formed with protube- 
rances and perforations on which are to be placed the cluthes to be washed, 
a portion of the said clothes being first placed between the folds of an 
eudless canvass cloth, called a preserver, the remaining and least soiled 
portion of the clothes being placed in a cylinder naving protuberances 
around its circumference corresponding to those in the platform aforesaid. 
This cylinder is to be rolled backwards and forwards on the said platform, 
thereby pressing the endless canvass before mentioned containing the 
clothes between the protuberances of the floating platform and _ the 
cylinder; the water gushing through the perforations in the platform 
thoroughly cl.anses the clothes, The aforesaid cylinder is afterwards used 
for wringing the clothes. For this purpose bearings are provided at 
opposite sides of the trough aforesaid for supporting the axis of the 
cylinder, and the endless canvass cloth before named is used as a hood or 
covering placed over the cylinder during the wringing operation, which 
requires a very rapid motion of the said cylinder. —Not procecded with, 

1380. G. Bowrr, St. Neots, Huntingdon, ‘* Manufacturing, controlling, and 

regulating the flow of gas." —Dated 5th Jwre, 1860. 

These improvements consists, Firstly, of a generator for the manufacture 
of gas, which is to a certain extent an improvement upon the gas generator 
for which the present paten ee obtained letters patent dated the 9th of 
February, 1859 (No. 308). Upon a strong metal frame, which carries a 
set of circular fire-bars, is placed an upright cylindrical or slightly 
conical fuel chamber or furnace of metal, lincd internally with fire brick, 
and fitted on opposite sides with double doors, one above the other. The 
upper doors are for the purpose of supplying fuel ; the lower ones for clean- 
ing the fire bars. A suitable smoke flue is connected with the upper part 
of the furnace. In the centre ef the furnace or fuel chamber, and project- 
ing slightly above and below it, is placed a cylindrical cast iron retort, the 
lower end of which is capable of being closed by a dise plate and luted door, 
opened and shut by means of a forked lever when the spent charge is to be 





quired, in the sawe machinery and under one operation. This is accom. 
Por by employing an endless chain or chains (similar to that described 
b the specification of a pat nt granted to the present patentee the 15th of 
May, 1844, Ne. 10,186) carrying a double set of pattern-formers, the lower 
set entering or fluting one side or section of each piece of lace or other 
material, while the upper set goffers or flutes the other sides of the mate- 
rials, The upper set of patteru-formers is arranged in such manner that it 
has a to-and-iro lateral motion imparted to it in order that the upper set 
of pattern-formers may escape one material and take up the other; the 
ends of the pattern-furmers carry tail pieces, which work in guides at the 
side of the machine and receive motion from the rotation of the endless 
chains, Rollers or endless chains for pressing the two materials together, 
at or about theircentral part, come into operation after they have been 
goffered and press a gummed cotton thread, which is led from a bobbin 
through the machine, between the two materials, and as the materials are 
pressed, so the gummed thread holds them together, and they issue from 
the machine in one piece as a rouche or cap-front, according to the mate- 
rial operated on. ‘the object of the Second part of the invention is to 
produce gofferings or flutings of varying sizes on lace or other like mate- 
rial, and for this purpose the patentee removes or cuts away a portion of 
the central part of the leaves or pattern-formers, according to the shape he 
wishes the goffer or flute to assume; and in order that the material may 
work uniformly, he ploces other pattern formers between those before 
mentioned, only extending the length of the part cut away in order that 
they may take up the same amount of material as that which passes over 
the uncut p™t of the pattern-former, By increasing or decreasing the 
length of the pattern former, an immense number of patterns may be 
produced, The pattern-formers are free to slide in guides or otherwise in 
machines, in a similar way to that in which they slide in the machine just 
described. The embossing of the material is produced by leaves attached 
to the pattern-formers, or working on a distinct chain, which leaves come 
into operation and emboss the material after it has been goffered. Rollers 
can be substituted for the leaves attached to the pattern-formers, in order 
to produge the embossing of the material. The counterpart of the 
design engraved on the rollers must be sunk in one of the 
sets of pattern fabrics to ensure accuracy; this is not necessary 
when velvet is operated upon. The object of the Third part of the inven- 
tion is to connect or run together two pieces of lace, blond, or other mate- 
rial, and for this purpose he employs a set of leaves which have an up-and- 
down motion imparted to them by the guides at the side of the machine 
(similar to those before described), in combination with a fixed wave- 
shaped needle, made to correspond with the motion imparted to the leaves 
by tho guides. This needle carries a thread, so that, as the machine works, 
the materials follow the shape of the needle, and the thread is run throngh 
them. The object of the Fourth part of thp invention is to shape or corru- 
gate metal, and for this purpose he constructs a machine similar to that 
described with reference to the first part of this invention, and presses wire 
or iron through the machine, which becomes bent in a similar manner to 
lace when goffered or fluted, as the wire leaves the machine it is divided 
by circular shears or other suitable contrivances, or not, Patterns in orne- 
mental wire for trellis work, for gardevs and other us ful purposes, may be 
made by this machine. By altering the shape of the leaves or pattern 
formers, sheet iron can be corrugated and grooved, and a number of other 
ornamental and useful designs can be produced in metal by the same 
machine. To corrugate sheet iron of considerable thickness, he employs a 
framing of cast-iron, passing through each of the chains which forms a 
table or base over which the chuins revolve ; these tables are in two parts, 
having set-screws to aljust the chains tightly; the leaves or pattern 
formers have lugs or links by which they are rivetted together ; between 
each lug or link he places friction rollers; the chains are driven by pinions 
taking hold of the pattern formers or leaves; the pinions revolve on their 
axes, and take their bearings in the outer framing. and ia the ends of the 
tables before described, Sometimes he grooves aud presses down the iron 
after it is corrugat-d, by means of levers attached to the chains acted on 
by eccentrics or rollers geared to gee. These levers work in grooves 
made in the leaves (as hereinbefore described with reference to lace or like 
materials), and thereby add ray to the strength of theiron. It is neces- 
sary, when the iron is very thick, to make it red hot before passing it 
through the machine. A guide is fixed to the front of the machine to 
ensure the passing of the plates uniformly and square, and it is necessary 
to cut the plates square before they are corrugated or ornamented. In 
some cases he uses the arrangement of pattern formers or leaves described 
in the second and third parts of the invention. The object of the Fifth part 
of the invention consists in making the leaves in cast-iron of the desired 
shape, with an oblong or slotte hole cast therein to receive the wires 
which connect the chains togeth r;and to make the wires occupy the 
— part of the hole, he uses picces of tubes of a suitable diameter to 

insure the equal forcing of the leaves. 

1368. C. Warsau, Marle Aisne, France, ‘‘ Apparatus for cooling beer."— 

Dated ith June, 1860. 

The refrigeratory power of this improved cooler is based upon a quantity 


withdrawn from the retort. At the upper end oi the retort there is a cast 
irov chamber, closed by a luted plug at the top, with an outlet at one side 
for the passage of the gas to the purifier. The coal, lignite, shale, or other 
solid material is fed through a hopper into the retort, and allowed to 
remain there until the whole of the gas is extracted from it. But if gas is 
to be made from liquid materials, the retort is filled with charcoal or coke, 
and the liquid materials admitted at the bottom of the retort, when their 
vapours passing through the incandescent matters will be converted into 
permanently elastic gas. When gas is to be made from peat, wood, or 
other similar substances, the retort should be nearly parallel throughout, 
and of an oblong shape, with a diaphragm nearly in the centre, the gas 
producing material being placed in the largest compartment ; the smaller 
one is filled with small coke or charcoal, through which condensible gaseous 
vapour is made to pass, aud is converted into incondensible gas, These im- 
provemenis relate, Secondly, to governors for controlling, regulating, and 
equalising the flow of gas. A cylindrical bar and cover are furnished with 
an inlet and outlet pipe in the centre of the box; or a valve of a parabolic 
form is suspendcd by a cup and ball joint on the lower end of a rod which 
works vertically through a bush in the cover. This valve, when raised, 
hermetically closes the inlet orifice. The upper end of the valve rod is 
attached to one end of a lever, terminating in a pointer which traverses 
between two adjustable stops, by means of which the range of the 
governor can be regulated, and its action limited at pleasure. To the 
vaive rod within the valve box is attached a gasholder working in water ; 
when the gas enters the governor it raises the holder and valve, and would 
entirely close the valve but that the opposite end of the pointer lever (before 
mentioned) is weighted, so as to maintain an uniform pressure previously 
determined upon. ‘The holder and valve rises and falls as the pressure of the 
inflowing gas is greater or le-s than the prescrived amount, thus regulating 
and equalising the outflow, 
1385. E. T. Hvenes, Chancery-lane, London, “ Coating or plating the faces of 
printing type, and stereotype plates." —A communication.—Dated bt June, 
1860, 

The patentee claims the plating or coating of the letter faces of printing 
types or stereoscopic plates,made of type metal, with brass or other compound 
metals harder than copper, as described, by means of the solutions and 
processes combined with electro-magnetism, as described. 

1389. M. G. Dxscuamrs, Strand, London, “‘ Machinery for carving and 
sculpturing.” —Dated 6th June, 1860. : , 

This invention has for its object improvements in machinery whereby 
medallions, bass relievos, busts, and statuary may be copied in wood, stone, 
marble, ivory, shell, or any other suitabie material, either on the same 
scale, or upon an enlarged or reduced scale, as preferred. One, two, three, 
or more copies may be produced simultancously of the same or of different 
materials, The machine consists of a bed or table provided with suitable 
holding down clamps and screws to fix the materials to be operated upon, 
and also the original from which it is desired to have copies made. The 
cutting instruments (one for each copy), as we Il as a tracing point, are all 
mounted in a frame in which the cutters are caused to revolve rapidly, and 
for which purpose the axis of each cutter is mounted with a pulley to 
receive a cord, This frame, which carries the tracing point, is mounted at 
one end upon a standard from the bed or table upon a universal joint, and 
at its other end is a handle by which the operator causes the 
tracing point to traverse backwards and forwards over the original medal- 
lion or other work to be copied. ‘Lhe operator at the same time works the 
treddle with his foot, and gives motion to the rotatory cutters which are 
driven by cords passing from a pulley on the crank shaft, and over other 
pulleys mounted on overhead framing, and down to the pulleys of the 
cutters: motion is also given to a screw on which the me tal table 
is caused to move from front to back as the work proceeds.—Not proceeded 
with, 

1390. J. Jewspury, Kinver, Sta ford, “‘ Manufacture of sercis.”—Dated 6th 
June, 1800. en P : : 

This invention consists, First, in improved self-acting machinery for 
pointing, turning, and worming screws ; Secondly, in fixing the rotating 
tables of nicking machines in an inclined position. 

1395. J. Brown, Stratford, Essex, “ Fire-bars, retorts, dc.” —Dated Tth June, 
1869. 








According to this invention the fire-bars, retorts, &c., are made from a 
mixture of white clay, black clay, corrosion, and burnt sand in certain pro- 
portions, and afterwards, when moubled to requisite form, burnt in a 
furnace or baked, by which means they become hard and strong, and are 
not affected by heat. 

1397. P. VaNGeneBenc, La Chapelle, St. Denis, Paris, ‘ Locomotive steam saw 
mill." —Dated 7th June, 1860. Pa : 

This invention consists in the arrangement and combination of an ordi- 

nary locomotive steam engine for sawing wood and other articles to any 





shape or size required, The main shaft of the engine is caused to actuate 





This invention consists in the die or the embossing and stamping tool | 











direct on one side a straight saw with a reciprocating motion, and on the 
other side circular saw is provided with a p:operly arranged carriage, and 
all other accessory fittings, as in common saw-mills; all such fittings are 
compactly arranged in a sma'l bulk, and attached to the locomotive engine. 
The whole may thus be readily removed from place to place as required, 
The driving wheels may, however, be taken off when the engine is to be set 
at work, in order to give it increased strength. 


1401. Ro Bromwicu, Birmingham, “Cock jor drawing off or regulating the 
flow of liquids or fluids.” —Dated 7th June, 1860. 

These improvements consist in admitting the water at the bottom con- 
centricaily with the vertical action, and by causing a lower valve to rise so 
as to allow the water or fluid to ascend and escape through the delivery 
pipe, without regard to its position, as it may be placed in front or at the 
bottom, as desired. The top of the body of the tap is extended for the 
purpose of obtaining a valve seat, as well as for the means of connecting a 
shield or cover over it, to be heid down in any suitable way, securing the 
top valve between it and the body, and which top valve may be of leather 
or india-rubber, or other suitable material, which is made to rise and 
descend vertically by the action of the key or handle, the turning down of 
which depresses the top valve, but presses the lower one in close contact 
With its respective base or seat, thereby cutting off all flow ; by reversing the 
handle or key the top valve will be drawn up into a convex shape, thereby 
lifting the lower concentric valve, and opening the water or fluid way.— 
Not proceeded with. 

1407. G. J. Cookson, Dorset-street, London, “ Gas regulators.”—A communi- 
cation.— Dated 7th Jun, 1860. 

This invention consists in constructing gas regulators in the following 
manner :—The case or shell of each regulator is composed of two hemi- 
spherical, or approximately hemispherical, pieces of metal, which are con- 
nected by flanges formed around them, and screws passing through these 
flanges. A pipe or tubular prvjection extends from the lower side of this 
case or shell, and another stands out from the side of the case, having its 
outer end turned up and screwed to receive a burner, or a branch leading 
to several burners. Between the flanges of the case is clipped the outer 
edge of a circular disc of leather or other material suitable to form an 
elastic diaphragm, which disc is held around its centre between two plates, 
below the lower of which isa nut, and above the upper of which is a nut 
and a cup for holding shot or other weighty substance. The central plates, 
nuts, and cup, are all held together by the screwed end of a rod, the 
screwed portion of which passes through them, and the lower end of which 
depends vertically, carrying at bottom a convex valve with its convexity 
turned upwards. This valve comes against a seat formed within a union, 
which is screwed upon the pipe or tubular projection at the bottom of the 
case. On the upper side of the case is placed a removable cover, with an 
aperture in the centre for receiving a plug, which has a smaller aperture 
through it. The cover is removed when it is desired to vary the weights in 
the cup. The gas, after passing through the union and past the couvex 
valve, enters the case below the diaphragm, and, when the burners are 
opened, is expelled by the joint action of the weighted diaphragm and its 
appendages, and of the atmospheric pressure exerting itself through the 
aperture above. When the pressure from the main becomes excessive, the 
convex valve is forced upwards to a greater or less extent, and vhe supply 
is, therefore, more or less cut off from the regulator case, and excess of 
pressure at the burners is thus avoided. On the withdrawal of the exces- 
sive pressure in the main, the normal conditions are restored. By the plug 
in the cover provision is made for varying the size of the aperture, and for 
thus adjusting the rate at which the atmosphere shall enter or be.expelled 
from the regulator. 

1408. G. A. WALLER, Saint James’ Gate, Dublin, ‘‘ Filtering and solidifying.” 
—Dated 7th June, 1860. 

This invention is for improvements in and additions to one for which 
former letters patent were granted to the present patentee, dated 1st 
February, 1859, No, 290, and consists in constructing and working, filter- 
ing and solidifying or compressing apparatus as hereafter explained, The 
patentee constructs a cylinder for filtering of a bottom plate of metal, with 
uprights and a ring or flange at top and bottom, and inside of these uprights 
he fixes rings or a coil of stout wire, leaving a space of about one eighth of 
an inch more or less between every successive ring or turn in the coil; or 
this cylinder may be formed of solid metal either grooved or slotted. He 
employs a cover of metal, and secures it by clips to the uprights of the 
cylinder frame, in such manner that it may be readily secured and removed 
when required. He passes a rod through the cover, and fixes on the inner 
end a circular brush for the purpose of cleansing the inside of the appa- 
ratus when necessary. He places inside the cylinder a filtering tube made 
of jean or other textile fabric. This tube is made to fit, or is rather larger 
than, the interior of the cylinder, and is kept in its place by wire rings at 
top and bottom, and when subjected to internal pressure, strains against 
the iron rings at bottom, and against the inside of the cover, thus making 
the joints tight ; or the top joint may be made by meaus of a short curtain 
attached to the cover and dropping imside the cylinder. The filtering tubo 
being in position, and the cover xed, he forces the material to be filtered 
under pressure into the interior of the tube, and continues pressure to 
drive out all the liquid therefrom, which, passing through the tube and 
sides of the cylinder, is received in a cup round the outside and lower part 
thereof. As soon as the tube becomes foul or choked, he forces down the 
circular brush in order to cleanse it, and continues as before. In order to 
solidify such materials, as barm for instance, retained from beer inside the 
filter, before placing on the cover of qe apparatus, he introduces and lays 
on the bottom of the cylinder a bag with flexible and waterproof sides, and 
with a metal top and bottom, or made eutirely of waterproof cloth, or of 
india-rubber, and having a tube communicating with the outside of the 
apparatus, Upon the filtering being finished, he forces liquid fluid into 
this bag, and solidifies the barm between it and the filtering tube. He 
tilts over the cylinder, removes the cover, and scrapes out the barm. 
Instead of a brush he sometimes uses a scraper, travelling round the inside 
of the cylinder, and werked by external gearing ; and for some purposes 
substitutes a wire gauze tube for that described as made of textile material. 
When substances are too thick, or otherwise unsuitable for being pumped 
into the apparatus, he introduces them directly into it, places on the cover, 
and compresses and solidifies by inflating the waterproof bag. Again, for 
solidifying such substances as peat, he sometimes forms an aperture in the 
bottom of the cylinder, and drives in throngh it a solid plunger, instead of 
employing the inflated bag. He also sometimes makes use of the interior 
of the cover as a straining surface, For this purpose he either perforates 
and lines it with the cloth employed, or grooves it imside, and lines it with 
wire-net and cloth. A most essential part of this invention is the means 
he employs for renewing the surface of a filtering or straining vessel, by 
meaus of a circular brush, or of a scraper, as before described. 


1409. J. Wrieut, Bridge-strect, Bluck:jriars, London, “ Separating meals.” —A 
communicution.—Dated 8th June, 1860, 

The principle upon which this apparatus is founded is the application of 
centrifugal force to bodies of different densities, the object being to separate 
metals or minerals from the foreign or extraneous matters with which they 
are mixed. The invention cannot be described without reference to the 
drawings. 

1411. G. T. Bovsrienp, Loughborough Puik, Brixton, Surrey, “ Barbed 
and other necdles.”"—A communication.—Dated 8th June, \860. 

The objects of this invention are to form needles complete from wire by 
cutting off proper lengths of wire, and grinding, polishing flattening, and 
bending the same without removing or handling them until the needles are 
finished.— Not proceeded with. 

1412. A. A. Croun, Coleman-street, London, “ Puiifi ation of gas.”"—Dated 
Sth June, 1860. 

This invention consists in the use of shale or spent shale or other alumi- 
nous matters combined or saturated with sulphuric acid and placed in dry 
lime purifiers in the puritication of gas. 


1417. W. E. Newton, Chancery-lane, London, ‘‘ Sewing machines."—A com- 
munication.—Dated 8th June, 1860. 

This invention consists, principally, in furnishing a sewing machine with 
a cylinder, piston, piston-rod, and valves, substantially like those of a steam 
engine, and which parts are so ap; lied that the cylinder, piston, and piston - 
rod constituie parts of the machine. The reciprocating vertical needle is 
fixed or attached to the lower end of the piston-rod, so as to admit of the 
machine being driven by compressed air, or any other elastic fluid or gas, 
supplied from a conveniently-arranged res:rvoir or generator. The work 
or fabric to be sewed is moved forward by means of a rotating disc or wheel, 
which is actuated by gearing connected with some of the moving parts. 
The invention also consists in providing an oblique!y-arranged recess in the 
side of the shuttle-raceway next the needle, for the reception of one side of 
the loop of the needle thread, and the protection of the loop from the 
shuttle, which, owing to the nature of the movements consequent upon the 
driving of the machine by a directly-applied piston, would be very liable to 
chafe and cut the needle thread in passing through the loop, were such 
recess not provided. And it further consists in applying a turbine wheelin 
connection with a boblLin holder, and so as to provide for the driving of the 
bobbin holder, for the purpose of winding thread upon the bobbins used in 
the machine by the compressed air or other fluid used as the motive agent 
for driving the machine. 

1418. W. Ricnarpsox, Kentish Town, London, ‘‘ Joining and fixing together 
drain, water, and gas-pipes.”—Dated 8th June, 1860. 

This invention consists in the method of fastening and joining together of 
drain, water, or gas-pipes composed of burnt clay, or other earthly, vege- 
table, or mineral matter, and made in sections or parts with rims or flanches, 
sometimes called flanges. These flanges are perforated so as to receive pegs 
or pins of wood, or any other material or materials that will securely fasten 
the joints to make the same air and water-tight, and prevent leakage, such 
fustening and joining together being made by such pegs or pins; and 

ween each pipe or joint there will be placed a packing of felt, cement, or 
any other material applicable to the purpose.—Not proceeded with, 
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1422. W. E. Gepos, Wellington-street Strand, London, “* Separately collecting 
the divers metals of which minerals, ores, and their gangres are composed. 
—A communication.— Dated 9th June, 1800. as 

According to this invention, taking for ple an ore g iron 
and copper pyrites, which it is desired to separate, the ores should be 
broken into pieces of about one inch, roasted and reduced to an impalpable 
powder, then again roasted, if necessary, and after sifting a certain quantity 

into a funnel, forming the upper part of a large cast or wrought- 
mtube. This tube is varnished, or otherwise prepared, interiorily to 

prevent any delay in the descent of the iron particles being caused by 
electricity or polarisation, and is filled with water, which is renewed bya 
constantly ascending current arriving through a ——e, from a 
reservoir placed above the level of the funnel, the conduit-pipe being pro- 
vided with a lap by which the flow of water may be arrested at will, and a 
discharge-pipe projecting from the funnel always maintains the same level 
of water therein. e metallic powders passed into the funnel descend the 
vertical column of water, but with different rates of speed, according to the 
size and specific gravity of the grains. After the roasting, according to 
the state of the sulphurs, the grains containing iron will be heavier than 
those containing copper, and will in their descent precede them. The 
column of water being sufficiently high, all the iron will have had time to 
separate from the copper, and arrive first at the lower part of this tube. 
The ascending current of water facilitates the separation by increasing the 
quaatity of water through which the grains pass, and carries to the top all 
earthy matters which disappear through the discharge-pipe. In certain 
cases this tube may have protuberances at intervals to produce vortices. 
At the lower extremity of the main tube is fitted a reversed cone, which re- 
unites the descending grains, and guides them into a movable iron reser- 
voir of triangular form, fitted to the summit of the reversed cone. For the 
purpose of inspecting the descent of the grains glasses are inserted in the 
tube and cone, two and two on the same axis and horizontal plane, and 
when it is seen that the iron is precipitated and gathered in the triangular 
reservoir, the summit of the cone (which is its lowest part, the cone being 
reversed,) is closed by a screw hatch or trap, which shuts off the water. 
The triangular reservoir is then emptied or changed, while the copper is 
depositing in the cone, the complete deposit of which being ascertained by 
observation through the glasses, a trap or batch at the lower part of the 
main tube is closed and above this trap all foreign matters which have not 
been carried up to the discharge-pipe will be deposited, and while this last 
deposit is taking place, the copper is withdrawn, and finally the trap is 
opened and the last deposit removed. The ascending current continues 
during the three successive deposits : first, iron ; second, copper ; and third, 
the earthy or foreign matters, when the water is renewed and the operation 
recommenced.—Not pr weeded with. 


1427. W. Jounson and J. Avamson, Liverpool, “‘ Hydraulic and other like 
presses.” — Dated 1\th June, 1860. 

This invention consists in cunnecting three or more force pumps to every 
two hydraulic or other like presses used, in place of two, as now practised, 
and in applying regulators that the action of one press may be controiled 
without affecting the other. This may be accomplished by means of, say, 
one large and two small force pumps, the larger pump being connected to 
doth presses by branch pipes or passages, and the small pumps to each press 

ra 





sing) The water, oil, or other fluid passes from the large pump into the 
said nches through valves, as long as the resistance on the valves is over- 
come by the action of the ram of the larger pump, after which the valves 
close, and the small pump or pumps, belonging to the press or presses, 
which may have ceased to be acted upon by the large pump, are then ouly 
in action. Should both of the presses be cut off from the influence of the 
larger pump by reason of both of the branch pipes from the large pump 
being cl by their respective valves, the pump is relieved by the opening 
of the safety vaive, which allows the water, oil, or other fluid to escape. 
e valves on the branch pipes may be closed or held on their seats by 
screwed rods, or other mechanical equivalents, regulated by hand, thereby 
enabling the operator to use one or both presses at discretion. And the 
patentees “ puck” the rams of hydraulic and other like presses used for 
pressing 8, for the purpose of extracting oils therefrom with discs of 
capped of dished leather attached to the bottom of the rams, in place of 
the annular rings of leather iow used, fixed within grooves cut in the inner 
surfaces of the cylinders of the presses. And this invention further con- 
sists in heating the “blocks” or “followers” of hydraulic or other like 
presses, by introducing steam or other fluid into the interior of the “ blocks” 
or “tollowers,” which are formed, hollowed, or chambered for the purpose, 
and are connected to a steam boiler, or other heat generator, by flexible or 
partially flexible or jointed pipes.—Not proceeded with. 
1435. J. CLARKE, Heaton Norris, “‘ An improved registering apparatus appli- 
cable to gauges Jor steam, water, vacuum, heat, dc.”—Dated 12th June, 





1860. 
This invention cannot be described without reference to the drawings. 


1436. T. C. Yates, Strangeways, Manchester, ‘‘ Adjustable spikes for attach- 
ing to shocs.”— Dated 12th June, 1860. 

Instead of screwing spikes into the soles and heels of boots or shoes, as 
cricketers usually do, the patentee makes a light framework of metal and 
vulcanised india-rubber, or other springs to clip the soles and heels of the 
boot or shoe, or other coverings for the feet, and to this framework he 
rivets or otherwise attaches the spikes. By means of the elastic material the 
said spiked frame will adjust itself to different lengths and breadths of boots 
or shoes, so that three or four sizes will only be required. The frame is 
turned up a little at the heel, toe, and sides, so as to catch and attach itself 
firmly to the sole and heel of the boot or shoe, and, by an additional strap 
buckled over the instep, becomes firmly attached to the foot. 

1431. A. T. Buakety, Holywood, County Down, Ireland, ‘‘ Rolls, or rolling 
mills.” — Dated 11th June, 1860. 

This invention consists in forming spiral grooves in and around rolls to 
be employed in the rolling of metals, where the bar or other article to be 
rolled is required to be rade taper, or to be otherwise varied in shape and 
size from end toend, or at different parts of its length. The inventor uses 
the spirally grooved rolls by gearing them together, and driving them in 
the usual manner.—WNot proceeded with. 

1432. H. Sommeuet, Paris, ‘‘ Manufacture of scissors.”—Dated 11th June, 
1 


The distinguishing feature in this invention consists in stamping by a 
blow or blows in a haud press, or under a pile hammer, the blades and 
handles of scissors, while the metal from which they are made is hot. The 
process is as follows :—The two pieces for forming the scissorsare first cut by 
ordinary means of suitable shape; each piece is then forged or rather 
drawn out while hot to lengthen the part to form the blade, in order to 
thin the end of the blade, and give it the desired length ; the blade being 
thinner than the other part, and generally pointed, it could not be pro- 
duced by cutting out without leaving an excess of metal, which would affect 
the stamping, and would cause great waste. Upon the bed ofa hand press or 
stamper a matrix or mould is fixed, the sunk portions of which represeut 
the half relief of the scissor blade and handle to be produced ; the bottom 
of the stamp has fixed to it a similar die or mould, the sunk portions of 
which represent the blade and handle also in half reli-f When united, the 
hollow portions in the moulds represent the precise figure of the intended 
blade. The parts of the scissors, after being prepared as above, are placed 
in an oven or furnace, and as soon as they have attained the temperature 
at which steel is forged, they are removed one by one and stamped in the 
mould above named by means of one or more sharp blows of a hand stamp 
for small scissors, or of a pile hammer for large scissors. 

1438.—R. Hype, Kirkby, Leicester, ‘‘ Apparatus for draining stables.” —Dated 
12th June, 1860. 

According to this invention it is proposed to employ a suitable box or 
oo which is let into the stable-floor flush therewith, and is con- 
nected to a sypiion or § pipe, which forms the trap and drain-pipe leading 
to the sewer. The box or pot and 8S pipe may be constructed either in 
one piece or separately, and composed of earthenware or cast-iron. A 
perforated plate, in lieu of the ordinary grating, is fitted on to the top of 
the drain-hox or pot, and in places where water is not laid on, or where 
the fall is not great, an inner and finer perforated plate may be introduced 
into the bottom of the box or pot, at the myuth of the syphon pipe, for 
the purpose of preventing the entrance of chaff and small refuse matter 
into the pipe. The upper perforated plate has cross channels or grooves 
cast in its surface to afford a better foothold to the horses, and prevent 
them from slipping. For the facility of flushing these drain-traps the 
patentee proposes to connect a service pipe to the side of each of the boxes 
or pots, a cock being provided by which water may be turned on, and the 
whole series of drains flushed simultaneously. 
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BavanceD VALVE For Locomortives.—On the Michigan Central 
Railway, the balanced valve of R. C. Bristol hes given such good 
results that it is now being applied to other engines. It consists 
simply of the ordinary valve, with two rectangular recesses cast in 
the sides. Each recess is, say, => deep, opening down to the valve 
seat, j in. wide and 10 in. long. In the top of each recess are two 
wedges, or inclined planes, adjusted by set screws at the ends, so as 
to practically deepen or heighten the recess. Under these inclined 
planes are six steel rollers, which rest on the valve-seat and carry 
the valve. The rollers are, say, 1 in. diameter by § in.; these sizes 
may be somewhat varied to suit circumstances, ‘lo adjust the valve, 
it is first screwed tightly down to its seat, and the inclined planes 
are then so adjusted as to wedge the rollers tightly down to the seat 
also—in fact, when both the seat and the vulve absolutely touch the 
seat, it is found that the valve, under steam, will move so easily that 
the reverse lever may be thrown back and forth with one hand. 
The inclined planes are of steel, and a steel plate is let into, or put 
upon, the valve seat, to form a permanent way for the rollers. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


PRELIMINARY MesTina YesTespay: Former Prices Maintzined : Reports by 
Masters: Fewer Orders: Too Favourable Reports: Our Owa Reports Con- 
firmed : Masters’ Expectations—Pia-1nos Trape; Inactivily: Contemplated 
Further Reduction in Make: Its Futility—Coau Trane: Brist—Genenar 
Manvractusine TRapEs: Quiet Close of the Year—Asotucr Faure in 
BiamincuamM—Tue Arrains or Bennett and WILLIAMS, oF Tiptoy— 
Or J. Hucnes, BirmincuamM, WIsE-DRAWER — STRIKE OF THE STEEL 
Horse-Natl Makers, 


Yesterpay (Thursday) the Ironmasters’ Christmas Preliminary 
Meeting was held at the Hotel, Dudley, but it was not very 
numerously attended. The question of prices did not oceupy much 
time in its discussion—if discussion it may be called. It was gene- 
rally admitted that trade was very flat, and that this week was no 
improvement upor last; indeed, that for the last three weeks or a 
month there had been a very perceptible falling-off in the demand 
for finished iron. At the same time it was as generally conceded, 
that if prices should be reduced it would by no means follow that an 
increase of trade would be the result, and, therefore, as no real 
benelit could be expected to result from a reduction—as a reduction 
could not take place without wages being lowered, which cannot at 
present be effected—and, as prices are now preity generally an open 
question, it was determined that they should remain unaltered. A 
conversation then ensued upon the new Mines Inspection Act, which 
comes into ee on Monday, but we are not informed that any 
detinite conclusion was come to. It will be remembered that these 
meetings are not open to the representatives of the press. Most of 
the works were beginning yesterday for the first time after the 
holidays. ‘The canals are not frozen over in the neighbourhood of 
the works, thus leaving a communication open with Birmingham 
and the South Staffordshire district, but nothing can be carried by 
canal out of that district. 4 

We have included in the above paragraph the gist of the infor- 
mation to be communicated this week upon the iron trade. There 
can be no better’authority than the masters themselves as to the 
state of the trade, and except by way of a prologue to a barguin 
with a pig seller, the maker of finished iron would not find “ croak- 
ing” consonant with his interests. Writers in certain local papers 
in this district, who are rather ill-informed or else desirous of tint- 
ing their communications with the hue of the rose, are denying 
that the iron trade is in a worse state than it was a month since. 
A more reliable authority, however, writes under date of Saturday 
last, as follows :—* During the last fortnight the iron trade has be- 
come decidedly more languid, the orders in hand at all the works 
have diminished, and those received are by no means adequate to the 
average daily requirements to keep the works in full operation. 
The great caution which has recently characterised the action of 
buyers of every class, both at home and abroad, is marvellous, 
amounting almost to a general pause in the actual business done. 
This state of things is no doubt brought about partly by an uni- 
versal restriction of discounts, and partly by the general derange- 
ment of credit and monetary affairs in New York, and other cities 
in the United States of America, besides which Sydney and Mel- 
bourne are overstocked with iron. The nail rod trade to China has 
fallen off, ard the same may be said with regard to the demand for 
our own possessions in the East Indies, and we very much fear that 
reports from this last quarter will continue to come worse. The 
French Treaty, which we have always thought well of, has up to 
the present time, from a variety of causes, been of very little ad- 
vantage to the iron trade: indeed, the shipments of Scotch pigs from 
Glasgow are le-s during the last two weeks than they were in the 
corresponding weeks of last year; while the stocks on hand in 
Scotland are perhaps 100,000 tons more than they were twelve months 
since It is true that this is a season of the year when few buyers 
appear in the market, still we must not attempt to ignore the fact 
that all sound business men view the future with «a degree of anxiety 
which engenders an amount of caution rarely witnessed in the annals 
of the operations of the commercial community.” These remarks will 
be found to be corroborative of our own, made at about the same 
date; and, from a conversation at Wolverhampton on Wednesday 
with the author of them, we tind that our opinions coincide as to 
the continued downward tendency of the demand. If this retro- 
grade movement should continue, matters vill assume a serious 
aspect in South Staffordshire. Yesterday some musters said the 
trade was not worse than they had known it on some pre- 
vious occasions at the close of the year. But on those occasions 
the produce was very much larger than now. Several mills and 
forges at that time open are now closed, and the competition was 
less fierce. The nature of certain of the competition to which some 
makers have to resort may be gathered from the fact that, since 
1857 the make of pig and malleable iron by parties who have failed 
or compounded cannot be less than 2,700 tons a week. Of course 
these cannot afford to refuse many orders on account of the prices at 
which they are offered. There seems a determination on the part of 
masters, notwithstanding the ugly nature of these facts, to hope for 
an improvement upon the turn of the season. Passing over as lightly 
as a | be the huge difficulty in the States, by promising that, on the 
formal installation to authority of the new president, contidence will 
be regained; by urging that whilst from one Indian presidency the 
news is not favourable, yet, from the other it is better; and, totally 
ignoring the effects of the war in Italy in the spring, they say that 
when the ports in the north of Europe are re-opened, and commu- 
nication is again easy with Canada, an impetus of a beneticial 
description wil] be given to the iron trade, inasmuch as both from 
the northern ports, and also Canada, good orders were last spring 
and summer received, for thin sheets in particular. A similar de 
mand is confidently expected in 1861; and the advices just to hand 
from Canada would, so far as that part of the world is concerned, 
lead to this expectation. Most earnestly do we desire that all, and, 
more than this, that is favourable, may come to pass. Time will 
show. In the meantime our province is sedulously to ascertain the 
precise state of the demand, and, whether it will be favourable or 
adverse to the interests of the ironmasters, faithfully to report 
upon it. 

The pig iron department of the trade is in an even less satisfactory 
position than the finished. Much iron is being sold at the barest 

ossible protit, some at a loss, and large quantities are being stacked. 
Notwithstanding the recent large reduction in make, the present rate 
of production is to be yet further lessened by the blowing-out of 
other furnaces. But this, which has hitherto Leen an almost unfail- 
ing means of improving the trade, seems to have little effect upon it, 
for as the make of South Siaflordshire pigs increases, the hematite 
and other pigs of foreign manufacture are offered in the district in 
proportionately augmented quantities, There was exceedingly litde 
done in pigs yesterday. Good pigs might have been bought from 
£3 5s. to £3 10s.; but inferior descriptions, both of home and 
foreign make, cannot well be quoted. 

The coal trade continues brisk. 

In the general manufacturing trades of Birmingham and Wolver- 
hampton, and their districts, there has been no alieration in the de- 
mand since our last. The year has terminated quietly with all; and, at 
the time of our writing, very few manufactories had resumed opera- 
tions after the holidays. 

A bankruptcy has occurred at Birmingham this week; the firm is 
that of Vives, Levison, and Co, in the South American trade, the 
place of business being Valparaiso. Mr. Levisen resided in Bir- 
mingham, and prior to his partnership with the highly-respectable 
firm in South America, he carried on a trade with Denmark ; there 
have been differences of long standing between himself and partners, 
and a stoppage of the business really took place some time since. 
The liabilities are not at present known; but Messrs. Vives have 
been hitherto regarded as wealthy. 

A geueral strike of the horse-nail makers of the South Stafford- 
shire and East Worcestershire districts has taken place. Some three 
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hundred hands have been out for about five weeks, but the whole of 
the men of the district, probably more than 2,000, have now turned 
out. The horse-nail makers have a union, and the operations of this 
union appear to have occasioned the strike. It is well known that 
in the trades in which these unions exist non-members are always 
looked on as black sheep, and often have to undergo a good deal in 
the way of persecution. The masters also have brought to bear upon 
them by these unions an amount of ceercion which is little else 
than disreputable, and which must eventually defeat its own end, 
The capricious interference of the union has in this case brought 
about a result which must reduce many hundreds of families to want 
and hardships which cannot but be especially poignant at this season 
of the year. It is asserted that, about six or seven weeks ago, the 
union men who work for Mr. Walker took umbrage at the employ- 
ment of a man, who was not a member of the uvion. As Mr. 
Walker would not discharge this man in compliance with their 
humour, the men gave notice for an advance of 3d. per thousand on 
the nails they made, and as this was a perfectly unjustifiable de- 
mand it was, of course, not acceded to, and the men in his employ 
discontinued work. The contributions of the other members of the 
union had, no doubt, helped to support these men. About eight or 
ten days since, however, there was a general meeting of the gentle- 
men engaged in this branch of trade, and it was then resolved not 
to give out any more ihon till Mr. Walker's men had returned to 
work. The leaders of the union, as a counterblast to this, called a 
meeting, and persuaded the men to ask for an advance of 6d. per 
thousand on the nails they made. A cessation of work was thus 
brought about, and perhaps will continue some time, as the men are 
obstinate, and the masters have good stocks on hand. These repeated 
strikes bid fair to drive the trade from the district, where it is now 
chiefly concentrated in this country, as owing to the extension of 
this branch of industry among the Americans the competition is 
very great, and the profits being but fine, the masters have but 
little interest in maintaining their trade. A horse-nail maker can 
earn 5s. a day, and the average weekly wages are 25s. The advance 
asked for would be equivalent to 3s. or 4s. a week additional wages. 
It may well be hoped that this ill-advised strike of the men will not 
be persisted in, for assuredly it will only bring upon them and their 
families a great amount of misery and suflering, without any 
accompanying beneficial results. 

Messrs. Bennett and Williams, iron manufacturers, of Tipton, have 
come up in the Birmingham Bankruptcy Court for their adjourned 
last examination. The balance sheet shows creditors, £3,317 9s., 
and liabilities, £1,754, whilst the assets amount only to about £40 
or £50; the deficiency is £3,267 14s. 2d. The los:es are put down 
at £3,487 15s. 4d. The partners have drawn out £140 each. Mr. 
Knight examined the bankrupt, Samuel Bennett, at length. It 
appeared that the bankrupts commenced business in May, 1858, with 
a capital of £500, to which each of them had contributed £250, and 
that they went on up to the 22nd of October last. ‘Th ir business 
was to buy pig-iron and make it into puddle bars and fine iron, 
They had never looked into their affairs to see how they were going 
on, but believed they were losing. They had no very heavy losses 
falling on them suddenly; the losses were every week. The reason 
was, their machinery was always breaking. Their works were 
built over a coal mine which was flooded, and when the water was 
drawn out the works sank some 4 ft, and threw all the grating 
ont. The purchases had been £12,400, and to work it up they 
had paid £2,000 in wages, making in all £14,400. Their sales only 
amounted to £12,400, but that was owing to the breakages. Mr, 
Knight then proceeded to examine on the books, which it appeared 
were a new set commenced about eizht months ago, and one of which 
was missing. With reference to his payments, the bankrupt 
admitted paying his brother-in-law £203, anda man named Banister 
£120, just before his bankruptcy, but explained that it was for 
money lent. He also admitted the disposal of goods for the same 
purpose. The bankrupts were allowed to pass, the opposition being 
re-erved for the certilicate meeting, which is fixed for the 25th of 
January. 

The adjourned meeting for the last examination of Mr. J. Hughes, 
wire-drawer, of Birmingham, has also been beld. The balance sheet 
showed due to credivors, £4,648 6s. 3d.; due to J. P. Edwards, 
£2,017 4s. 11d.; good and doubtful debts, £586 183. 6d.; and 
property, £863 6s. 1d. ; cash and bills paid over to the official 
assignee, £115 5s.; deticiency, £5,819 19s, The examination on 
the part of the assignees was directed in the first place to show that 
the bankrupt had dealt large!y in accommodation bills with John 
Piimley Edwards, the merchant who is now suffering imprisonment 
for forgery, and whose bill transactions have before been referred to 
in Tox Exeinecr. It was argued that the bankrupt’s estate had 
been thereby so damnified as to render him insolvent. The question 
then arose as to whether the £2,017 owing to Edwards was included 
in the sum of £4,648 due to general creditors, or not; and after con- 
siderable discussion, his honour came to the conclusion that it was 
exclusive of the £4,648, and therefore increased the deficiency by 
that amount. The bankrupt having admitted that a sum of £1,500, 
put down in his balance sheet as protits, had been completely 
swallowed up by bill discounting, ‘interest, commission, losses, 
&e., the assignees’ examination was preceeded with to show 
a fraudulent preference to two creditors named, but that this 
was the case the bankrupt emphatically denied. Various 
discrepancies were then pointed out between the bankrupt’s balance 
sheet as first filed and as amended, and a schedule filed under the 
Private Arrangement Clauses of the Bankruptey Act. The bank- 
rupt was then examined with a view to show that he had obtained 
advances from a Mr. Judson under false representation. He said 
that «hen he borrowed money of Mr, Judson, tirst of all he showed 
the latter a book called the receipts and sales books. He denied that 
he represented that he had medea clear protit of £700 or £800 per 
quarter, but admitted that he was lowering his debts to the extent 
of £700 or £800 per annum. Never represented to Mr. Judson that 
he paid for all the iron received in one month at the beginning of 
the following month. ‘Told Mr. Judson that after April he would have 
no trade acceptances to advise. The last advance was £145, and 
the bankrupt promised to pay it in a week. Had 400 bundles of 
steel that he expected to sell, and that was why he made the pro- 
mise. The bills upon which these advances were made were 
accommodation bills, but the bankrupt did not tell him so. The 
bankrupt was then cross-examined by Mr. Suckling to show that 
he had by carcful management reduced his various debts since 1858 
by many hundreds of pounds. Le stated that one of his assignees 
and a partner of the other one had both wanted him to give bills of 
assignment. He had had heavy losses, he said, in consequence of 
breaking in machinery and taking to trades, Had a meeting of his 
creditors before the bankruptcy; and offered them 4s. 6d. in the 
pound that was in consequence of Edwards’ failures. The bank- 
rupt then passed his last examination, the opposition being reserved 
till the certificate meeting. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 


(From our own Correspondent. ) 





Maxcuesten: Jroposed Agricultural Society: Geological Survey Maps of 
Lancashire—Tue LeEps Masons AND 1neIR EmpLovess—Factory Con- 
vicTions aT Burstry—Royat AcnricuctusaL Society; Approaching 
Meeting at Leeds; The Steam Ploughing Trials—Tus Wisten Assizes; 
Various Cases Likely to Interest the Readr—Tue Paovosep TOwN-UALL at 
BinkeNweAD—SteamM Borter Inspection; Dissolution of the Huddersfield 
Association — Suerviecp Taape—Sraixis—Coiuery Faraliry in THE 
Nourn: Another Pit Reported to be ina Doubtful Siate—Ornen Nortuean 
Marrens: Testing Chain Cables; New Steamer for tie Shields and London 
Steam Shipping Company: Iron East Indiaman—Pnocaxss or Raitwar 
Trarric. 

Ir has been determined by the members of the architectural pro- 

fession, resident in Manchester, to form a society to be ca..ed the 

Manchester Architectural Association. Another Manchester “ learned 

society”—the geological—hbas had a meeting to hear an explanation 

of geological survey maps of Lancashire, prepared by Mr. Edward 
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Hull. Mr. Hull stated that his maps were on the 1 in. and 6 in. 
scale. ‘The 1 in. had been completed so far as to include those parts 
lying between Liverpool, Ormskirk, St. Helens, Ashton-in-Macker- 
field, Wigan, Bolton, to near Manchester, and extending aa far south 
as Warrington. 

A ditlerence lately arose between the master masons of Leeds and 
their men. A strike followed, but a provisional truce, agreed to a 
few days since, has now resulted in what is believed to be a perma- 
nent settlement. A joint arbitration was agreed to by both parties, 
and a code of rules has been drawn up, one of them providing for a 
joint council to which all disputed matters, except the rate of wages 
to be paid, are in future to be referred. 

Some important cases under the Factory Act have occurred at 
Burnley. Messrs. W. Hargreaves, J. Spencer and Brothers, and H. 
and E. Rawlinson, manufacturers, were summoned by Mr. Jones, 
inspector, for having violated the Factory Act, in employing young 

ersons after six o’clock in the evening. All the defendants are at 

spruce Mill, Lanebridge. The defence set up by the defendants, who 

rent power from Mr. Hargreaves was, that they had no control over 
the engie, and that remonstrances had frequently been made with 
both Mr. Hargreaves and his engine tender azainst running over. 
There were 39 caves against Mr. Hargreaves, who was fined £100, 
including costs. Against Messrs. Spencer and Brothers there were 
40 cases; fined £50, including costs. Against Messrs. Rawlinson 
there were 54 cases; fined £50, including costs, It is stated that 
proceedings will be taken against Mr. Hargreaves for the recovery 
of the penalties inflicted on Messrs. J. Spencer and Brothers, and 
Messrs. Rawlinson. 

Mr. Fowler, referring to the proposed steam-plough trial at Leeds, 
has submitted to the Royal Agricultural Society that 100 acres will 
be totally insufficient for trying the steam ploughs, and suggests that 
the time should be altered from June to May, so as to obtain a piece 
of land large enough for the occasion. It is stated that the imple- 
ment committee of the council of the society have resolved that the 
trial shall take place in April, and that, if possible, 300 acres of 
land shall be obtained for the purpose. 

‘The Winter Assizes have produced a few cases presenting points of 
interest to the readers of Tux Enoineer. At Liverpool yesterday 
week Samuel Hindley, a foreman platelayer, employed in relaying 
a portion of the rails between Atherton and Leigh, was charged with 
having caused the death of Richard Higginson, at Leigh, on the 26th 
of November last, by neglecting to place proper signals slong the 
line while he and the men under his charge were working there. In 
consequence of this a luggage train was thrown off the line, and the 
deceased, who was fireman on the engine, was killed. The jury 
found the prisoner guilty, but recommended him to mercy. He was 
senienced to three months’ imprisonment, with hard labour, On 
Friday and Saturday Mr. Justice Blackburn was —— for 
several hours in hearing a special jury case, in which Mr. Platt, of 
the-tirm of Hibberc, Platt, and Sons, engineers and machinists, of 
Oldham, sought to recover compensation from Mr. Howard, who 
carries on a similar business at Accrington, for an alleged infringe- 
ment of a patent secured for improvements in the construction of 
carding or drawing machines. ‘The patent, obtained in 1847 by a 
mechanic named Houghton, now deceased, had been transferred to the 
plaintiff. The plaintitt’s case having been gone into, the defendant's 
was proceeding, when it was proposed that some arrangement should 
be made, if possible, between the parties. A consultation between 
the counsel engayed took place, and a juror was withdrawn; but we 
are not at present in a position to state the terms agreed upon. In 
another case, * Holt v. the Lancashire and Yorkshire Railway Com- 
pany.” the plaintiff, as administrator of his son, sought compensation 
for the loss which he had sustained by the death of that individual 
through the alleged negligence of the defendants. The plaintiff is a 
cotton manufacturer, having mills at Blackburn and Church, and 
several of his sons (including Eli), were employed in various branches 
of the L The d i acted as manager of both mills with 





were more specially interested in the matter did not take it up, at 
least they could.not say that they had not been sufficiently and 
omy warned. Messrs. T. and W. Smith, of Shields, are building 
an iron steamer for the Shields and London Steam Shipping C»m- 
pany; the vessel will be launched in February. An iron-built 
East Indiaman hasjust been launched from the yard of Mr. Oswald, 
Pallion, Sunderland. She is classed A 1 for twelve years, and is 
575 tons register. Her extreme length is 162 ft., breadth of beam 
27 ft., and depth of hold 18 ft. This vessel is named the Little 
Edith, and has been expressly built for Mr. J. B. Spence, of Liver- 
pool, and is intended for the East India trade. This is the eighth 
iron ship launched by Mr. Oswald this year. There are at present 
building in this yard four iron vessels, their aggregate tonnage 
being 4,200. The whole of these vessels are already sold. 

Af our great railway companies exercise common prudence, the 
will be enjoying in a few years a high degree of prosperity. A table 
now before us shows that in the half-year which closes on Monday, 
the traffic on the Caledonian has increased £16,000; on the Great 
Southern and Western (Ireland), £25,000; on the Glasgow and 
South-Western, £17,000, on the Great Western, £19,000; on the 
Lancashire and Yorkshire, £98,000; on the Brighton, £30,000; on 
the London and North-Western, £76,000; on the London and 
South-Western, 44,000; on the Manchester, Sheffield, and Lincoln- 
shire, £28,000; on the Midland, £96,000; on the North British, 
£7,000 ; on the North-Eastern, £55,000; on the North Staffordshire, 
£12,000; on the South-Eastern, £18,000; on the West Midland, 
£20,000, &c. The Eastern Counties have remained stationary, 
while the Bristol and Exeter (in consequence of the opening up of 
narrow gauge — has reached £9,000. The Great North- 
ern has also gone back about £3,000. But with these exceptions 
the course of the railway interest is decidedly onwards. 








Foreign AND CoLontaL Jorrincs. — The Avenir Commercial 
announces that the negociations for a treaty of commerce between 
France and Belgium are advancing rapidly, and that one of the 
points on which the negociators are agreed is the complete suppres- 
sion of the duty on coals, This snppression will naturally lead to 
the removal of all duty on English coal, according to the terms 
of the treaty of the 25:h of January.—A prospectus has been 
issued of the East India and London Shippiug Company, with a 
capital of £300,000, in £10 shares; the fleet of the company to con- 
sist of the seven screw steamers formerly on the Australian mail 
route—The Gulden Fleece, Jason, Queen of the South, Lady 
Jocelyn, Calcutta, Indiana, and Hydaspes, and which have been 
bought for one third of their cost — They are to form-a monthly 
line to Madras and Calcutta, calling at no other ports, and are to 
trust to their sailing qualities, steam being used only against calms 
aud on entering and leaving port. The vovage is expected to 
occupy only 70 days out and 65 days home, and the company rely on 
a large passenger traffic, and also on con.iderable receipts from the 
conveyance of troops. Two thirds of the capital is to enjoy a 
—- dividend of 7 per cent.—The Thames Ironwork 
Jompany have received a commission from the Russian Go- 
vernment for an iron-cased frigate of 6,320 tons.— The tele- 
graphic lines of Russia have advanced into Asia, and are 
progressing with an extraordinary rapidity. Siberia will soon be 
traversed by them; and it is said that the Russian Government 
poceste to connect Siberia wih America by means of a submarine 
ine along the Aleutian islands, It is not altogether impossible, 
therefore, that our American as well as our China news may come 
to us through Russian channels. 

Lunar INFLUENCE OVER THE WeEaTHER.—Popular opinion has, 
from the earliest ayes, attributed to the moon great influence over 
the weather; while scientitic men have, on the contrary, strongly 
denied any such action, so that the matter has up to this day been 
treated as a popular delusion. M. Faye, however, startled the 





peculiar efliciency. On the 15th of April last he was spending the 
day from home, and was returning to his father’s house, where he 
resided, when he met with the accident which resulted in his death. 
He arrived at the Daisytield Station, on the defendants’ line, about 
10 o'clock at night, and was leaving the station when he suddenly 
fell over a partially erecied wall to a depth of 11 ft., and was so 
seriously injured that be died in a few days afterwards from the in- 
juries which he had sustained. The station had been undergoing re- 
pairs, and it was from the improper protection with which these 
repairs were guarded that the accident occurred. The jury gave a 
verdict for the plaintiff, damages £250. 

Mr. John Laird, who is actively promoting the erection of a town 
hall, estimates the total cost of the buildin and other arrangements 
at £30,000, Pretty well for a new place like Birkenhead! 

The affairs of the Hudderstield Boiler Association, established at 
Hudderstield, are to be wound up, and the members are individual] 
recommended to join the Steam Boiler Assurance Company, whic 
otfers inspection with the additional advantage of allowance in case 
of acc dent. 

Shettield trade advices continue dull, but in the electro-plated and 
Britannia metal trades there is some slight improvement. Sheflield 
is greatly dependent on the United States for orders, and at present 
Brother Jonathan is not in the best way possible. Mr. John Bed- 
ford (of the firm of Bedford, Burys, and Co.) has just returned from 
Paris, where he has been interesting himself in regard to crinoline 
steel in connection with the new French tariff. 

As u-ual, there are plenty of strikes. Between 300 and 400 of the 
Belper (Derbyshire) nail-makers are now on strike, and at present 
there appears to be no probability of an arrangement.—A dispute 
which arose recently between the Pitmoor Coal Company and their 
colliers is also still unsettled. Satisfactory concessions have, how- 
ever, be®n made to the men as to prices, and the only question open 
is, whether certain individuals shall be received back into the service 
of the employers ? 

A dr.adful tire explosion occurred in Hetton Colliery on the night 
of Thursday in iast week. Of 33 men in the pit where the disaster 
happened, only 11 were rescued alive. It is believed that the explo- 
sion originated in the engive flues. The boiler tire, it is asserted, had 
formed a gas retort, and distilled off a quantity of ordinary gas, 
which, after filling the flues, had ignited, and thereby occasioned the 
catastrophe. This theory seems further to be founded on the cir- 
cumstance that the stoppings and doors are all blown from a com- 
mon centre, where the flues crossed the wagyon-way. Near to 
this is the shaft, which was also blown down, allowing vent 
for the gases in all directions. The flues themselves have 
been entirely destroyed from an internal force, being blown 
outward-, which could not have happened had the explosion 
had its source in the workings. The entire force of the shock 
is close to the bottom of the shaft, extending inwards, with de- 
creasing effect. The flues, which consist of a mere lining of brick, 
ha aflorded a ready exit to the explosive force. The boilers have 
bean used for about thirty years; and on no previous occasion, we 
believe, has a similar accident occurred. By the force of the 
explosion it is suppored that one of the boilers has been Jifted from 
its position, but the others are considered to be safe. An official 
inquiry has been commenced. While referring to the dreadful 
occurrence, the Newcastle Chronicle calls attention to the reported 
insecurity of a neighbouring colliery. As regards other northern 
topics, it may be added that the annu«l meeting of the Newcastle 
Chainmakers’ Union was beld on Saturday. Mr. C. Blake, of 
Newcastle, in the course of a lengthy address, said the establishment 
of public testing machines, in every large port, was the only means 
by which the purchaser could be protected, and advised sailors and 
captains of vessels not to sign articles to sail in any ship until they 
were satistied that her cables had been properly proved. He believed 
if all the chain cables supplied to our mercantile marine were proved, 

that numerous lives and much valuable property would be saved 
auuually, for half the vessels wrecked were destroyed in consequence 
of their being fitted out with bad chains. It was a disgrace to the 


authorities of the Tyne that no public act existed to ensure the 
safety of our gallant sailors. This was a question which affected 
the public more than the chainmakers themselves, but the chain- 
makers bad spoken out boldly upon the subject; and if those who 


Academy the other day by presenting a paper, in which the author, 
Mr. Patk Harrison, endeavours to show, by direct demonstration, 
that our satellite does indeed influence the temperature, and there- 
fore also, to a certain extent, the other meteorological phenomenon, 
which we are accustomed to comprise under the generic appellation 
of “the weather.” Mr. Park Harrison has, for this purpose, 
minutely examiued, among other d.cuments, the precious collection 
of observations registered at Greenwich, and extending over a space 
of forty-three years, comprising 520 consecutive lunations. Repre- 
senting the variations of temperature during each lunation by a 
curve, just as thermometrical or barometrical variations are 
ly repr d under kg ee form, he has found that this 
curve, whichis very complicated, has certain characteristic inflexions 
which always return at certain intervals throughout all the combi- 
nations he has made, either with the Greenwich observations or those 
of Dublin, also consulted by him. Hence it appears that the moon 
does most undoubtedly exercise some influence over the weather 
M. Faye remarks that the moon transmits two kinds of calo- 
ritic rays to our planet: 1. The rays which are irregularly re- 
flected with solar light; and 2. Theradiations of the lunar soil, 
strungly warmed by the sun, especially about the time of 
the full moon. Now these rays are hardly sensible to our most 
delicate instruments. M. Melloni obtained some faint indications on 
a very celicate thermometer by collecting the lunar rays in the focus 
of a powerful lens which would have volatilised platinum had it been 
exp sed to the sun. Hence the action of the mvon cannot be direct 
like that of the sun, and Mr. Park Harrison’s curves lead to the same 
conclusion; but they also show that the maximum of rainy or cloudy 
days coincide with the maximum of temperature, while the maxi- 
mum of clear and starry nights coincides with a diminution of tem- 
perature! Now Sir John Herschel bad remarked that the fuli-moon 
had the power of dispersing clouds, and this has been contirmed by 
Humboldt, who found a similar opinion firmly rooted in the minds 
of the people of Peru, combining this observation with his own re- 
sults. Mr. Park Harrison poe Fong that if the full-moon really 
possesses such power, it indirectly causes a fall in the temperature, 
by means of the active radiation which is known to take place 
during clou’y nights, and the cold which is accordingly perceivable 
in the lower strata of the atmosphere. Sir John Herschel has already 
explained why the calorific radiations from the moon are imper- 
ceptible to us, viz, because the lunar soil, even after a long insola- 
tion, during which it may have absorbed more than the heat of 
boiling water, only sends us dark caloric, which is much more easily 
intercepted by our atmosphere than luminous caloric. Now the 
caloric thus intercepted must raise the temperature of the superior 
strata of our atmosphere and thereby lay obstacles in the way of 
the formation of clouds. Thus may be explained the cloudless 
nights which so frequently prevail during the full-moon, while on 
the other hand, the new moon, which for a certain time has been 
deprived of the caloritic influence of the solar rays, is unable to emit 
warmth sutlicient to produce that effect. We may here call to mind 
Marshal Bugeaud’s rule, obscurely hinted at by M. Faye, because 
it bas not yet received the honour of scientitic sanction, but not the 
less reliable, since the Marshal found it so during the whole of his 
military career, and used to have recourse to it whenever the ex- 
pediency of an expedition depended on the weather. The rule is 
tuis: “ If the weather of the sizth day after the new moon is the 
same as that of the fifth, eleven times out of twelve the weather of 
the month will be the same as that of the /i/th ; if, on the other hand, 
the sixth day is the same asthe fourth, then nine times out of twelve, 
the weather of the rest of the month will be the same as that of the 
fourth.” Here, then, the influence of the moon would seem to have 
been practically established. Marshal Vaillant, indeed’, made some 
rema:ks upon M. Faye’s communication, endeavouring to prove that 
the phenomena observed were entirely owing to the exchange of 
warm and cold strata of air which takes place every evening; 
but we really do not see why so large a body as the moon, which is 
1-27th of our planet, and at so short a distance from it, should not 
exercise some influence over the upper strata of our atmosphere, 
when we have evident proofs of its power (derived, we allow, from 
another cause) in the regular return of the tides; nor is there any- 
thing to show why, as in the latter case, its attraction should pot 








play some part in the meteorology of our planet. 





PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; 
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Rai.ts.—A few inquiries. 
Scorcu Pig-1kox.—A dull market, and Jower rates not improbable. 
SPELTER dull of sale. 
Coppsk in fair demand. 
Tin.—A moderate business doing. 
TIN-PLATES depressed, and large stocks, 
MOATE and CO., Metal Brokers, 
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Guaseow, December 26th, 1860. 


The market for Scotch pig iron during the past week has been inactive, 
and the price has gradualiy drooped from 5vs. 9d. to 50s. 3d. cash. 
Shipping iron is in very sparing demand, and makers’ iron is offering at 
49s. per ton. 
The tone of the market is b ing rather stronger, and a good many 
purchases will likely be made at dvs. cash, and 51s. three months open. 
Exports l:st week were 8,202 tons against 6,226 tous in the corresponding 
week last year. Suaw, Tuomson, aND Moons, Metal Brokers, 
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Mr. BLAKELY oN IRoN-PLATED Suips.—Mr. Blakely, in a letter 
which he sends to the London journals, values the iron ships, the 
ordnance authorities, and the admiralty at about the same price. 
He has offered to make a gun which will go through both sides of 
such a ship as the Warrior at haif a mile distauce, and, of cuurse, 
such a ship as La Gloire will be in the same category; but the 
admiralty will not try it, and the ordnance officials sneer at it, 
though Mr. Blakely offers to make his gun if the authorities will be 
at the expense of trying it. 

Incorrect Cuarts.—Captain Hall, in a letter to Mr. Grinnell, 
of New York, from the Arctic regions, says :—‘‘ 1 can now announce 
to you that my discoveries have already been such that 1 am satisued 
Frobisher Strait isa myth. Nearly all atlases, charts, globes, &c., 
represent Cumberland Strait and Frobisher Strait as both running 
nearly paradlel with Hudson Straits,—Cumberland Strait a few 
degrees north of Frobisher Strait, and Frobisher Strait a few degrees 
north of Hudson Strait. Neither Frobisher nor Cumberland Strait 
exist. I am now within the so-called Cumberland Strait. It is but 
a deep inlet, running W.N.W. and E.S.E.,—its head being fifteen 
miles north-westerly of this harbour,—its extent south-easierly 
thirty miles. The Admiralty charts of the islands north of the so- 
called Frobisher Strait are very imperfect.” 

Watcnes AS A Brancn oF Fink Art MANUFACTURES.— 
Having extended our search through the West-end and the City, 
after an ordinary good English watch, possessing an artistic design, 
we have come to the conclusion that but very few of our English 
watch manufacturers have yet properly appreciated the advance of 
the public taste for a higher order of ornamentation from improved 
designs. Small though the watch is, it yet atlords ample scope for 
the display of the genius of an artist.‘ It 1s, therefore, with much 
pleasure that we can mention one manufacturer who has given 
especial attention to the artistic ornamentation of watches, and 

ose productions manifest a decided advance in regard to rules of 
art and the requirements of an educated taste. The manufacturer 
here alluded to 1s Mr. J. W. Benson, whose recently enlarged show- 
rooms, at 33 and 34, Ludgate-hill, form one of the conspicuous 
features of this great City thoroughfare. The display of guld and 
silver watches, together with ormolu clocks of rare designs, is quite 
imposing to the by. Here the purchaser of a watch is afforded 
every facility of choosing one suited to his purpose and means, and 
ing ai the same time all that can be desired in finish, taste, 
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scriptive of every construction of watch 
post to all parts of the globe.—Apv. 








